











{SUPPLEMENT TO “ENGINEERING,” JANUARY 20, 1905.) 


ENGINEERING: 


An llustrated Weekly Journal. 


| EDITED BY W. H. Maw AND J. DREDGE. 





VOL. LXXVIIL— FROM JULY TO DECEMBER, 1904. | 





London: 


| OFFICES FOR ADVERTISEMENTS AND PUBLICATION—35 & 36, BEDFORD STREET, STRAND, W.C. 





1904. 





























{Juty 1, 1904. VOL, LXXVIII.J 


ENGINEERING. 








THE EDISON STORAGE BATTERY. 


SEVERAL weeks must necessarily elapse before any 
description of the electrical exhibits now slowly fall- 
ing into erder at the St. Louis Exhibition can be 
usefully attempted. That a far greater number of 
objects of high interest than can be dealt with in a 
limited series of articles will be ultimately collected 
in the Electrical Building is apparent. It is also 
evident that in very many cases the objects exhi- 
bited give no measure of their importance, or of 
the details of their manufacture, which can be only 
properly understood from their sources of origin, in 
most cases far removed from St. Louis. This is 
essentially the case with one of the most remark- 
able of Thomas Alva Edison’s exhibits—his storage 
battery, brought into a practical form after seven 
years’ investigation, and about which a large amount 
of interesting information, and not a few exagye- 
rated stories, have been written. The finished cells, 
identical in their appearance, give no indication of 
their construction ; their characteristic diagrams 
that form, or will form, part of the exhibit are full 
of interest, and the component parts of the cells, 
dissected and placed on view, scarcely suggest the 
beautiful mechanism by means of which they are 
produced at the Edison Storage Battery Works, of 
Glen Ridge, New Jersey. Thanks to the courtesy 
of Mr. Edison, we are enabled to describe in detail 
the construction and characteristics of his storage 
battery in its most recent form, as exhibited at St. 
Louis. 

The conditions that Mr. Edison considered should 
be fulfilled by an efficient storage battery are as 
follow :— 

1. That no corrosive acid should be used. 

2. That all the active materials used must be in- 
soluble in the liquid. 

3. That the liquids should remain the same 
under all conditions of charge and discharge. 

4, That the materials should be light in weight. 

5. That the mechanical construction should be 
strong. 

6. That there should be practically no disintegra- 
tion or deterioration from use. 

7. That the operation of charging and discharg- 
ing the battery, and its care, should be of the 
simplest possible character. 

8. That it should not be injured by over-charg- 
ing, by heavy discharges, by discharging to zero, by 
standing charged, partially charged, or completely 
discharged, for any length of time. 

9. That the rate of charge and discharge should 
be high. 

10. That the weight per horse-power per hour 
should not be excessive, and the capacity constant 
over long periods of time. 

_ Some of the foregoing conditions appear conflict- 
ing and difficult of accomplishment ; but it would 
seem that the Edison battery, now manufactured 
on a large commercial scale, has fulfilled the pre- 
scribed requirements with remarkable success. So 
far as durability is concerned, experiments with the 
battery on automobiles in regular working over a 
period of three years show no appreciable de- 
terioration, mechanically or electrically. A special 








feature is that the metal of which the cell is com- 
posed is steel. The grids and boxes that carry 
the active material, the connecting and binding 
posts, the spacing-washers, nuts, containing - en- 
velope or jar and cover, are all made of steel. In 
fact, the entire cell is constructed of the same metal, 
except for a small amount of hard rubber used to 
insulate the plates from the sides, bottom, and 
cover of the containing-envelope, and each adjacent 
plate from its neighbour. Consequently, the cell 
is of a very durable character. 

Each piece of steel employed in the construction 
of the battery is, previous to being used, covered 
with nickel by a special fusing process ; this adds 
materially to its durability and finish. The skeleton 
of each cell consists of a number of thin steel 
plates punched with rectangular openings ; the form 
of these grids is shown in Fig. 1, page 2. The punch- 
ing-department in which the steel grids are made is 
fully equipped with special machines; the same 
remark applies to all the other departments through- 
out the works. It may be mentioned here that the 
plant in actual use has been evolved from a number 
of specially constructed machines, which, although 
capable of performing the work, could not be 
operated at a sufficiently high speed. 

The steel from which the grids are made is 
delivered at the works in long strips of the required 
breadth ; these are cut to gauge lengths by shearing- 
machines, and each strip is dipped into oil before 
passing into the punching-machine; this latter 
produces one complete grid each time the die 
descends, cutting 24 rectangular holes in the blank 
plate for the reception of the perforated boxes 
which hold the active material. At the same 
operation the plate is cut into shape and the hole 
in the top lug is made. After being thus formed 
the grids pass on to the nickel-plating department. 

The most interesting and ingenious details of 
the Edison storage battery are connected with the 
perforated boxes or pockets which hold the active 
material ; a whole series of special machines have 
been designed for their production. Two floors of 
the factory above the punching-department are 
devoted to the manufacture of these intricate 
parts. The material from which the boxes are 
made is a very thin steel ribbon, a little over half 
an inch broad, and only one three-thousandth of 
an inch in thickness. In a few words, the pro- 
cesses by which they are manufactured are as 
follow :—The strip of steel enters one side of a 
machine provided with two perforating-wheels—one 
male and one female—and comes out the other side 
so finely perforated that there are not less than 
twenty-five hundred holes in a length of metal 
required for one pocket. On each side of the per- 
forations a narrow strip of plain metal is left ; this 
is used subsequently to form the angles of the 
box. Outside these plain surfaces the machine 
forms a very narrow milled line, the markings of 
which, by the casual observer, could easily be mis- 
taken for perforations, as they are of the same size; 
but they do not penetrate the metal ; these ulti- 
mately form the long sides of the pocket, the 
milling giving a certain roughness which assists the 
methods ysed for retaining the pocket. in the grid. 











Finally, the extreme edge of the strip is left plain 
to form the edge of the box. The minuteness and 
accuracy of these operations will be appreciated 
when it is remembered that the width of the steel 
ribbon is only a little more than half an inch. It 
may be added that the machine at present in use 
delivers 30 ft. of perforated strip per minute. 
The ribbon is now tested in order to ascertain that 
every hole is perfect; this is done by ing it 
over a slot in the top of a box witha light inside, 
a standard piece is held beside the strip under 
test, and a comparison of the two is a quick and 
ready method of detecting any fault. 

Formerly the strip passed after test to the 
machine for producing the boxes, which were then 
nickel-plated. But the metal frames, used to 
support the boxes, took so much of the nickel 
from the bath. solution, and became so heavily 
plated themselves, that this process proved too 
costly, and is now abandoned for one which is 
found more advantageous. In the improved 
method the punched strip is plated in a special 
machine, consisting of three principal parts : first, 
a cleansing-trough ; second, the nickel bath, in 
which it is kept constantly in motion by means of a 
small electric motor ; and third, another cleansing- 
trough. After this second cleansing the strip 
passes between two electrically heated wheels, 
which dry it,.and it is then wound upon a drum. 
The drum carrying the plated strip is mounted on 
the box-making machine, which is a special tool of 
high efficiency, but of simple design. The strip is 
fed from the drum through a tank of water, which 
serves as a lubricant ; it is then led beneath a die, 
which cuts off a proper length, and at the same 
time turns up the edges and forms a complete cup 
at each revolution of the machine. As each cup is 
formed an air-jet blows it into a receiver filled 
with a cleansing solution, and another jet at right 
angles to the first blows off the scrap. There are 
four of these stamping-machines in constant use, 
each having a capacity of 50,000 finished cups per 
day, of which only 2 per cent. are found faulty on 
examination. Each pair of machines turns out 
cups slightly varying in size, in such a manner that 
one can slip over the other so as to form a complete 
pocket or perforated box. Fig. 2, page 2, illus- 
trates the two parts of a pocket, some of the 
loose, active material, and also a loaded and closed 
pocket ready to slip into one of the punched open- 
ings of the grid. 

Filling the boxes either with oxide of iron 
specially prepared, or with oxide of nickel, is the 
next operation ; this is effected by a very ingenious 
device, which can only be referred to briefly. Long 
loading-tables, over each side of which a broad 
belt moves continuously, serve as travelling plat- 
forms for the boxes, the lower parts of which are 
packed in iron frames, each containing a dozen. 
One belt is used for loading with oxide of iron 
and the other with oxide of nickel. These 
materials are contained in hoppers placed near 
the end of the tables, and as the frame passes 
beneath them the boxes are charged. with the 
material by gravity. Other sets of frames are 
fitted with the cases that are to form the covers of 
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the boxes, and these frames, placed exactly in 
position by means of registering-pins on the lower 
frames, bring the covers correctly over the loaded 
cups. These pairs of frames then pass through a 
machine that forces the covers upon the cups, and 
in a subsequent process the finished boxes are forced 
out of the frames, which are then returned to be 
reloaded. Twenty-six boys are employed on each 
filling-machine, and these can turn out 70,000 boxes 



























Fic. 2. Two Parts or Pocket witH Loosz, 
AcTIVE MatertaL; ALso LoApED PocKET. 


in a day of ten hours. A careful inspection now 
follows, both as regards accuracy of workmanship 
and weight of active material ; a difference of one- 
fifth of a grain from the standard weight causes 
rejection. Before being placed in the grids by 
hand, the boxes are passed through a grooving- 
machine, which locks the bottom and the cover 
together, and forms a means of attachment to the 
grid; the latter, when ‘illed, are annealed, and 
then passed through a rolling-press, which forces 
the boxes against the sides of the openings and 
slightly turns the edges over the grid, thus firmly 
locking the whole together. After rolling, each 
grid is placed in an hydraulic press and subjected 
to ayressure of 165 tons. Finally, the grids are 
again placed under a pressure of 150 tons in a press 
with finely-corrugated dies. Both surfaces of the 
boxes in the grid are thus covered with fine corru- 
gations that add to their strength. 

The rods on which the grids are placed, the pole- 
pieces, and spacing-washers are essential details of 
each cell ; the washers have to be finished to a high 
degree of accuracy, an error of two-thousandths of an 
inch being sufficient to make them unsuitable. They 


‘are placed on the rod between the grids, sepa- 


rating these sufficiently to allow the positive and 
negative sets to fit together, as shown at B in Fig. 3 ; 
the washers are made in automatic turret-lathes. 
The poles are turned out on four-cutter milling- 


|machines, and a negative and a positive pole are 


produced simultaneously, so as to ensure an even 
number of each being made, their form and posi- 


tion on the cell are shown at Bin Fig. 3, As will be 


ployed was of flat sheet steel, soldered to the sides 
of the box; later a domed top was employed. 
Many other forms were successively tried and 
abandoned. As at present made, one piece of steel 
is used for the four sides of the box ; before being 
stamped out, this sheet is placed in an hydraulic 


press, with special dies that leave the surface covered 


with fine corrugations. The sheet then passes to 
the forming or stamping - press, which bends it 




















Fie. 4. Fitter-Lip, OPEN AND CLOSED. 


seen, they are mounted on the same rod that carries 
the grids and spacing-washers. The assembled 
plates (B, Fig. 3) are placed in a containing-box, 
made of thin rolled steel ; this box in its present 
form appears extremely simple, but its shape and 
method of manufacture were only arrived at after 
prolonged experiment. The first type used was 
made of plain sheet steel, with a piece of ebonite 
placed on top of the assembled grids, but not fixed 
in the sides. The first form of metal cover em- 





round a square mandrel; along the corner where 
the ends of the plate meet, a sufficient length is left 
to bend them into a lock-joint, which is secured 
with solder. The top and bottom of the contain- 
ing-box are made in an hydraulic stamping-machine ; 
the form of the top is indicated at D in Fig. 3. The 
thin corrugated casing is considerably strengthened 
by the relatively heavy stamped top and bottom. 
Various fittings are mounted on the cover ; these 
are shown clearly in Fig. 4. The fitting marked A, 
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and shown both open and closed, is the opening 
through which the electrolyte is poured into the 
cell ; it is also used for feeding in distilled water, if 
the level of the electrolyte is lowered by evaporation 
or otherwise. This fitting has a water-tight cover, 
provided with a small spring that causes it to 
fly open when the retaining-catch is-released, and 
holds it open until it is securely fastened by 
the catch ; this simple device is necessary, since it 
has been found by experience that through care- 
lessness the cover is not infrequently left un- 
fastened, to the detriment of the electrolyte. The 
fitting marked B in Fig. 4 is a separator ; its func- 





Harp-RvusBer Cett-S:PARATORS AND 
Tray-I[NSULATOR. 


Fic. 5. 


Fie. 7. CELL-CONNECTORS, 





Fic. 6. Tray, with Four Ceits in 


|important detail of the device, because the film en- 
closing each gas bubble is composed of the solution, 
and if the bubbles were allowed to escape unbroken, 
a considerable loss in the electrolyte would be the 


| the liquid does not change. Experiments are now 

being carried out on a charge-indicator, and it is 
| probable that an efficient one will soon be produced 
at the Glen Ridge Works. 


result. The solution that forms these films passes| The pattern of cell originally made was known as 
through the valve as it rises under the gas | type C ; it had nine nickel and nine iron elements, 
pressure, and afterwards falls back into the cell. | and its dimensions were 3$ in. by 5 in. by 13.5 in. 
The two other fittings, marked C, are the stuffing-| over all; its weight was 17$1b. Type D super- 
boxes, through which the poles of the battery pass. | seded this with 14 nickel and 14 iron plates, its 
On referring again to Fig. 3, it will be seen that| weight and dimensions being identical with the 
the assembled elements of the cell stand on aj former pattern. This cell in turn was replaced by 
hard-rubber base, and that a light rubber frame | type E, which is now being manufactured in three 
insulates them from the adjacent set when in| different sizes. 
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Ampere-Hours. 


TYPE E-18 CELL,/2-:7 LBS. CAPACITY CURVES 
AT DIFFERENT RATES OF DISCHARGE FROM 20 
TO 100 AMPS. MAXIMUM CHARGE IN ALL CASES 
JAN. 1904. 
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Ampere - Hours. 


CELL E1. CHARGE AND DISCHARGE CURVES 
AT 30 AMPERES, SHOWING EFFICIENCIES 
FOR 4,5 AND 6 HR.CHARGE: 
HRS.CHG, A-H.EFF. W.H.EFF 
91-6% 63°5% 
s 61-2 
6 62:5 
- 1909. 


64-6 
87-2 





oO 
(8327.9 Ampere - 


position. After the! 1. E(18) has twelve nickel and six iron elements; 
elements have been | its dimensions are 5} in. by 24} in. by 13} in. high, 
placed in the contain- | with a normal capacity of 110 ampere-hours and a 
ing-box, the cover is} maximum capacity of 140 ampere-hours ; it weighs 
soldered on; the poles | 12} Ib. 
pass through the boxes | 2. E (27) weighs 17} 1b., and its dimensions are 
C and are insulated by | 5} in. by 342 in. by 13} in. This cell has 18 nickel 
rubber packing, which | and 9 iron plates, giving a normal capacity of 165 am- 
.s screwed down tightly | pere-hours, and a maximum of 220 ampere-hours. 
enough to hold all the| 3. E (45), the largest size yet manufactured, has 
elements in position. | 30 nickel and 15 iron plates. Its dimensions are 
Each grid is separated | 5} in. by 65, in. by 134 in. ; it weighs 28 1b., and has 
from the adjacent one|a normal capacity of 275 ampere-hours, whilst its 
by small hard-rubber | maximum capacity is 350 ampere-hours. The 
rods of rectangular | average voltage of these cells at normal rate of 
section. discharge is 1.24. 

Fig. 3 also Before passing on to some of the important 


BACKGROUND, 


illus- 


tion is to separate the spray from the gases evolved _trates how closely to each other the grids are | detailed characteristics of the Edison cell, a few 
when the battery is being charged, preventing | placed. Yet they are so rigid and so completely |more remarks should be made about the works 


« loss of potash in the electrolyte and deodorising insulated by the rubber strips that no case of 
2 The separator is provided with a small | short-circuiting from mechanical shock has been 
weighted valve that opens when a slight internal recorded. The containing-can C, the finished top | 


the gases. 


The plant already installed is capable 


themselves. 
|of turning out 2400 complete cells per week, 


and this will be increased, as the demand is 


pressure has been reached. The gases given off in D, and a completed cell A are also shown in the | already much larger than the present supply- 
charging being oxygen and hydrogen, precautions same figure. Fig. 5 illustrates the hard-rubber | ing capacity of the works. The power for driving 
have to be taken against their ignition. To this cell-separator and tray-insulator, and Fig. 6 shows the different shops is furnished by a steam-engine, 
end the separator is fitted with a cover of fine-steel a tray with four cells in the background. Fig. 7 | coupled by belting to two Edison dynamos generat- 


gauze-wire that would preventa flame from entering gives a good idea of the cell-connectors. 


the cell should the gas become ignited. Beneath | 


the gauze there is fixed a diaphragm that breaks up is no method of ascertaining to what extent! shafting. 
the small bubbles of gas as they rise. 





ing direct current at 120 volts. Continuous-current 
The objection has often been made that there; motors are used for driving the different lines of 
In the punching-department there are 


This isan the cell is charged, as the specific gravity of two motors, one for each line of main shafting ; in 
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the perforating and charging-rooms only one motor | 


obtained by reference to Mr. Edison’s English 


‘whole of the nickel in the form of Ni(HO),. The 


is required to drive the several machines in each. | patent No. 10,505, 1901, where the preparation of | whole is thrown into water, when the precipitate 


A large fireproof safe is situated outside the main 
building, in which all the most valuable tools are 
kept. It was built for the safeguarding of special 
dies, as some ‘of these are very costly to produce, 


the materials is described. It appears that the oxi- 
disable element of the battery consists of a finely- 
divided mixture of metallic iron, ferrous oxide, and 
magnetic oxide. It is the ferrous oxide which is 


and could easily be destroyed in the event of a fire. | reducible and oxidisable by the current, the mag- 


This would not only mean the actual loss of the | 


netic oxide being little affected, and the iron in the 


die, but the delay incurred in reproducing it—a | metallic state quite inert. The mixture is prepared 


matter of some weeks. 


| by subjecting dry ferric oxide to a temperature of 


CURVES OF CHARGE AND DISCHARGE--——— 


SHOWING WATT-HOUR EFFICIENCY FOR 


INPUT OF ISO AMPERE-HOURS AT DIF-~_ 


FERENT RATES. ALL DISCHARGES AT 


20 AMPERES. 
HRS.CHG. 
VW 
3% 
2% 


eg 


RATE. 
20 


40 
60 


WATT: 


oO 
(6327.4) 


Volts. 





60 
Ampere- Hours. 


CURVES SHOWING COMPARATIVE LOSS OF ENERGY 
OF EDISON CELLS AFTER STANDING ONE AND TWO 


WEEKS, FULLY CHARGED. 
MARCH.26. 1904. 
415 & 416 C. 
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In the stock-room all new material is brought in| about 260 deg. Cent. in a closed chamber, and 


and registered. Every set of parts that has to go 
through a number of different processes is taken 
back to the store after the first operation 
is completed. A register is kept in which the 
number of pieces being treated is entered. The 
next time these parts come into the store they are 
in a finished state; a comparison of the number 
begun and the number finished is a certain method 
of detecting if any parts are spoilt, and it is then 
a comparatively easy matter to find where the 
fault lies. 

The nickel and iron oxides that form the active 
materials of the Edison cell are manufactured at the 
chemical works of Silver Lake, New Jersey ; but as 
no visitors are admitted, no description of the 
methods of production actually in use can be given. 
Some general idea of the process may, however, be 





passing dried hydrogen gas over it for two or three 
hours. The chamber is then allowed to cool down 
to atmospheric temperature, although the current 
of hydrogen is not stopped for 15 hours. The object 
of passing the hydrogen for many hours after the 
oxide has reached atmospheric temperature is to 
prevent the spontaneous combustion of the oxide 
when it comes in contact with the air, although the 
exact action of the hydrogen in this respect is not 
clear. After this process, the oxide is mixed with 
micaceous or flake-like graphite, the particles of 
which are considerably larger than the holes in the 


pockets of the electrode. The proportions are eight | 


parts by weight of oxide and two of graphite. 
In making the nickel hydroxide, a_ sufficient 


quantity of magnesian hydroxide is added to a) 


boiling solution of nickel nitrate to precipitate the 


immediately settles, and, after decantation six or 
eight times with fresh water, the hydroxide is 
obtained very free from impurities. The ‘excess of 
water is then filtered off, and the hydroxide dried. 
The substance thus obtained might be used in the 
| pockets of the electrodes without further manipula- 
| tion, but the action of the alkaline solution causes 
it to swell considerably, and thus to exert an 
objectionable pressure on the walls of the pockets. 
The swelling action can be reduced to a negligible 
amount by still further oxidising the hydroxide, 
thus turning it into a hydrated peroxide. This is 
effected by treatment with dry chlorine gas. The 
dried hydrated peroxide is mixed with flake graphite, 
'as described in the case of the iron electrode. Six 
parts of peroxide to four of graphite are used, and 
they are thoroughly mixed by rolling. 

For the following description and explanation of 
the curves that accompany this article the writer 
wishes to acknowledge his indebtedness to Mr. 
Robert A. Fleiss, superintendent of the testing- 
|department of the Edison Storage Battery Com- 
pany. Mr. Fleiss has been associated with Mr. 
Edison in the development of the nickel-iron cell 
for a number of years, and recently delivered a 
lecture on the battery before the New York Elec- 
trical Society, in which he dealt with many of the 
curves reproduced. 

The curves in Fig. 8, page 3, show a special charac- 
teristic of the Edison cell. They represent discharges 
from a cell of the ‘‘D” type. Each curve was ob- 
tained from the same cell after it had received charges 
identical in all respects. The discharges were made 
at rates varying from 10 to 120 amperes. It will be 
noticed that the loss in ampere-hour capacity 
between a 10-ampere and a 120-ampere rate of 
discharge is almost negligible. To be exact, it is 
just 4 ampere-hours, or less than 2.5 per cent. 
The loss in average voltage, as may be seen from 
curve, Fig. 8, was 1.3 volts at the 10-ampere rate 
to 1.17 volts at the 120-ampere rate ; or a loss of 
0.13 of a volt, equalling 10 per cent. As an 
evidence that discharges at high rates do not in any 
way injure Edison cells, attention is called to the 
curves in Fig. 8 that represent the discharge at a 
60-ampere rate. There are three discharges at the 
60-ampere rate recorded in Fig8.. The one marked 
first was obtained from the cell before any of the 
other runs had been made ; that marked second was 
recorded in its regular place in the ascending series 
of rates; the one marked third was obtained im- 
mediately after the discharge at the 120-ampere rate. 
It will be noticed that the three discharges are 
practically identical. This would go to show’that 
the Edison cell is in no way injured by high rates 
of discharge. 

The curves in Fig. 9, page 3, were obtained from 

iacell of the ‘‘E 18” type, and show the effect of 


TYPE CELL JUST BEFORE AND AFTER A SOOO 
AUTOMOBILE. 
AFTER. _—-—-- 





Ampere - 


high rates of discharge upon it. As will be seen 
from the curves at the 20-ampere rate of discharge, 
ithe average voltage is 1.25 volts, while at the 80- 
ampere rate it is 1.12 volts, or a drop of 0.13 
of a volt, or just 10.4 per cent. The loss in 
ampere-hour capacity, however, is nothing between 
the 20-ampere and 80-ampere rates of discharge, 
which goes to sustain the claim that the Edison 
cell as now manufactured is perfect in this parti- 
cular. The curve representing the discharge at the 
100-ampere rate, it will be noticed, is not as good 
towards the end as the others. This is because this 
rate was very abnormal on the cell from which tke 
curve was obtained. This cell weighed only 12.7 lb., 
and a 100-ampere rate of discharge on it is equal to, 
‘approximately, 8 amperes per pound, which, when 
compared to the usual rate of discharge for lcad 


|cells, is remarkable ; and it should be kept in mind 
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that at this very high rate of discharge the cell 
still gives out the same ampere-hour capacity that 
it is capable of yielding at its normal rate. 

The curves presented in Fig. 10, page 3, show the 
characteristic of the Edison cell so valuable to the 
automobilist—that is, its flexibility on charge, or, in 
other words, its ability to give out a greater or less 
amount of energy, as desired, by simply extending 
the time of charge or by cutting it down. These 
curves show charges for 4, 5, and 6 hours, and 
the corresponding discharges. Both charges and 
discharges were at a 30-ampere rate. The efli- 
ciency at the 4-hour point was 65.5 per cent., and 
at the 6-hour point 62.5 per cent.—a difference of 
but 3 per cent. ; whilst the capacity was increased 
by over 43.5 per cent. 

The curvesin Fig. 11, page 4, show another inte- 
resting characteristic of the Edison cell—that is, its 
ability to receive its charge at very high rates and 
in avery short time, with but a comparatively small 
loss in capacity. The curves show charges at diffe- 
rent rates—from 20 to 80 amperes—and the corre- 
sponding discharges. The charges in each case 
represent 150 ampere-hours put in, and the dis- 
charges were at 20 amperes in each case. A study 
of these curves shows that, for a saving of 75 per 
cent. in the time of charge, an Edisoncell gave out but 
14 per cent. less energy than it did at its normal 
rate of charge—an unimportant loss in energy when 
the great saving in time effected is taken into con- 
sideration. 

The curves in Fig. 12 show the loss in energy 
suffered by an Edison cell when allowed to stand 
one and two weeks respectively before it was dis- 
charged after a full charge. The loss in ampere- 
hour capacity at the end of one week was only 9.4 
per cent. ; the loss in watt-hour capacity was but 
11.5 per cent. The loss in ampere-hour capacity 
at the end of two weeks was 11.6 per cent., and 
the loss in watt-hour capacity was 15.4 per cent. 

At the end of eight weeks’ standing, an Edison 
cell, curves of which are not at hand, had lost but 
15 per cent. of its ampere-hour capacity, and but 25 
per cent. of its energy capacity. This compares 
very favourably with a loss observed by Mr. Fleiss 
in a lead cell after it had stood eight weeks fully 
charged, of 36 per cent. ampere-hour capacity, and 
40 per cent. Watt-hour capacity. The shape of the 
‘irst part of the discharge-curve is changed when a 
cell stands charged a long time. The initial voltage 
on discharge, instead of being 1.5 volts, was 1.22 
volts; but it kept up very well, almost on a 
straight line for the greater part of the discharge, 
and the shape of the curve at the end of the dis- 
charge was very good. 

We now come to the consideration of the most 
interesting and important characteristic of the 
Edison cell, quoting Mr. Fleiss verbatim ; that is, 
its life and.endurance :— 

‘Tf the cell were not capable of continued and 
effective usefulness over long periods of time under 
severe and sustained service conditions, no matter 
how excellent all its other qualities continued, it 
could not hope to satisfactorily fill the demand, 
becoming every day more and more urgent, for 
a light-weight secondary cell that shall possess a 
long life, with a constant capacity throughout 
its length. 

‘‘The great demand to-day is for a secondary 
light-weight cell that can be relied upon to fulfil the 
work laid out for it day in and day out with the 
minimum amount of attention and care.” 

The curves shown in Fig. 13 represent four dis- 
charges obtained from a small test-cell that was 
continuously charged and discharged by an auto- 
matic device during more than a year. The curves 
on the diagram represent the 18th, 350th, 804th, 
and 970th discharges of this cell. As will be seen 
at once, there was absolutely no change in the 
shape of the discharge-curve for 970 charges and 
discharges. It should be further noted that the 
charges and discharges were purposely carried on at 
arate greatly in excess of that which a cell would 
be subjected to in practice. 

Fig. 14 shows two discharge-curves, at 30 amperes, 
obtained from the same cell : one just before it was 
put in an automobile for test, and the other when 
removed from the vehicle after travelling over 4110 
miles under specially severe conditions. It will be 
seen that the two curves are practically identical. 

After this cell had run 4110 miles, and the dis- 
charge recorded in Fig. 14 had been obtained, it 
was opened, the solution was filtered, and all the 
deposit that it was possible to collect, weighing only 
afew grammes, was carefully preserved. It was 





even possible that the greater part, if not all, of 
the deposit collected was already in the bottom of 
the cell before it was put in the automobile ; for 
there is always a certain amount of excess material 
that sticks to the outside surface of the plates as 
they come from the hydraulic press; this loose 
material is washed down into the bottom of the cell 
when the electrolyte is poured in. 

A further illustration of the life and endurance 
of the Edison cell is exemplified by the curves 
in Fig. 15. They were obtained from a cell 
tested in an automobile under very severe con- 
ditions during a period of about six months, 
during which time the vehicle covered over 
5000 miles. The curve drawn in solid line 
represents a discharge obtained just before the 
cell was put in use. The curve in dotted line was 
plotted from a discharge obtained from the cell 
after it had travelled over 5000 miles. As will be 
seen from the curves, the cell was apparently in 
even better condition at the end of the 5000-mile 
test than it was before the test began.. This cell 
was carefully opened and was examined for deposit, 
but none was found. 








TOOL-GRINDING MACHINES.*—No. V. 
By JoserH Horner. 


WE next take a machine that is universal in 
character, including the sharpening of twist-drills. 
It is shown in front elevation and side view in 
Figs. 95 and 96, page 6, and in enlarged detail in 
subsequent figures, and is made by Messrs. H. W. 
Ward and Co., of Birmingham. 

The machine is of the type in which the height 
of the wheel is fixed, and the work is capable of 
vertical adjustment by the knee A. The latter fits 
by means of a divided boss around the circular 
pillar B of the machine, which permits of swinging 
the tables completely round the pillar, the bush of 
the elevating-screw accompanying the movement. 
The ring C, in a lug of which the bush is formed 
(Figs. 96 and 97), is retained between a fast collar 
and a ring, seen in Figs. 95 and 96. The head- 
stock also can be adjusted around its central bolt, 
and set by graduations on the edge of the base. 

The hand-wheels D and E, by which respectively 
the knee is elevated and the cross-slide F moved 
transversely, have their rims graduated, each into 
200 divisions, so that these movements can be 
effected with precision. As their screws are 
threaded at a rate of five per inch, turning either 
wheel by one division moves the slides zy in. 

The slide F has a cross traverse of 8 in., is cast 
with a tray, and receives the intermediate fitting G, 
on which the table H slides, carrying in turn the 
swivel table J. The intermediate piece G swivels 
on F, fitting thereon with a circular base, graduated 
into degrees, and locked with the hand-lever K, 
which passes through a boss cast on the slide F, and 
is long enough to clear the ribs of the knee A. This 
swivelling piece permits of grinding short tapers, 
while the swivel table J is utilised for long ones. 

The table H is traversed by hand from the handle 
L. It is operated rapidly by the screw M, or 
slowly from the handle N, by which a worm-wheel 
engages as a _— with the screw. An alternative 
rack-operated design is shown in subsequent figures. 
The swivel table J will angle to 10 deg. either way. 

The emery-wheel head O carries two wheels. 
The centres for tools are seen at PP, the capacity 
between centres being 16in. Fig. 98 illustrates 
the heads for cylindrical grinding, which, as will be 
noted, can be done either bya spindle drive or by a 
dead-centre one. Figs. 99 and 100 are enlarged 
views of the knee-bracket and slides, but showing 
an alternative method of traversing the table, by 
rack instead of by screw. 

The hand-wheel Q operates the rack movement 
through a train of spur pinions, comprising two of 
14 and two of 29 teeth, which are indicated in 
dotted outline in the two figures, and thence by the 
rack pinion a, of 14 teeth. A sleeve arrangement 
is, therefore, embodied, the first 14-toothed pinion 
being on the end of the sleeve, and the last rack- 
driving pinion being in one piece with the spindle, 
together with the second 29-toothed wheel, details 
of which are indicated in Fig. 100. Additional 
support is afforded to the pinion a by an extension 
to b, seen in the same figure, which takes a bearing 





* The previous articles of this series appeared in our 
issues of March 25, April 8, April 29, and May 20, on 
es 422, 492, 602, and 704 respectively of our last 


in the swivel casting G. The introduction of the 
hand-wheel Q involves throwing down the hand- 
wheel E for the cross traverse, so that a two-pinion 
drive becomes necessary to the cross-traverse screw. 

The spindle of the grinder head is shown in 
detail in Figs. 101 to 103. The bearings are coned 
externally and are drawn along as they wear by 
turning the nuts. These also cover over the ends, 
which would otherwise be exposed, and receive a 
packing of felt. Each end of the spindle is bored 
with a No. 1 Morse taper, ‘to receive the small 
wheel-spindle, Fig. 103. The large wheel fits on 
the main spindle, Fig. 102, and its washer is 
tightened with a circular nut, similar to those 
which take up the wear of the bearings. 

Figs. 104 and 105 show the countershaft arrange- 
ments in elevation and in plan, A being the counter, 
which is driven directly from the line-shaft, and 
the one driven from A. A carries two sets of fast 
and loose pulleys at C—driven, one at 500, the 
other at 850 revolutions per minute, from the line- 
shaft. A carries the two-stepped pulley D, driving 
the emery-wheel spindle at E, F being the head of 
the machine (Fig. 105). Three-stepped cones G 
and H drive the drum J, which is ieited to the 
head K for plain cylindrical grinding. This head is 
shown in Fig. 98. 

Although the nature of the work done on 
machines of the types we are considering is often 
nearly or quite identical, yet no two machines are 
designed alike. In this respect our comparative 
studies are most interesting, and the one we shall 
now consider combines twist-drill grinding with its 
other functions in an ingenious way. 

The example, Figs. 106-107, page 10, is that of a 
universal cutter and twist-drill grinder, by Messrs. 
Hulse and Co., Limited, of Manchester. It is of the 
fixed-head and rising-knee type. The latter is ele- 
vated by screw and bevel wheels, the wheels A being 
low down. An unusual feature is that the knee B is 
hinged to the slide C at one edge (compare with 
Fig. 108), while another knee D is hinged at the 
side opposite, to carry the twist-drill grinding ap- 
paratus. The table also differs from the usual 
designs (compare Figs. 106, 107 and 109). The 
cross-slide E receives the base F of the table, 
on which the table proper G moves on V ways. 
The upper portion does not swivel on the lower, 
but the whole pivots bodily on E, and is clamped 
by tee-headed bolts in an annular groove, so that a 
large range on angle is obtainable. A graduated arc 
on E permits of setting to degrees. The table is rack- 
driven, and the rack is placed outside, at the edge 
of the table, at a, while its pinion b is carried in a 
bracket c, bolted to the side of F. The heads H H 
are clamped to the table grooves with levers, and a 
taper or wedge arrangement, Fig. 107. The grind- 
ing head J (compare with Fig. 110) has a hand 
striking-gear fitted. The spindle has provision for 
taking up wear by tapered bushes and nuts. It is 
bored taper at the front end, to receive the wheel 
arbors, one being shown in place in Fig. 107, and 
the other—-used for twist-drill grinding—separately 
in Fig. 111. The spindle is left parallel at the back 
end, to carry the emery wheels for plain grinding. 

The machine is shown arranged for grinding 
parallel work on the edge. In this position cutters 
can be taken up to 24 in. long by 8 in. in diameter. 
When grinding parallel spiral cutters, the twist is 
controlled by a tooth-rest, seen at K, with details 
in Figs. 112 and 113, while a weight, Fig. 114, 
keeps the tooth of the cutter against the rest, 
saving the -trouble of maintaining contact by 
hand. Fig.115 is a mandrel used for edge-cutters. 
For grinding face-cutters a universal head is 
employed, which, with its tooth-rest, is shown in 
Figs. 116 to 119. The tilting of the mandrel is 
illustrated, and the grinding of a face-cutter with 
the face of an emery cylinder. The advantage of 
this has been already pointed out in the first article 
—namely, the leaving of the backed-off portion 
straight instead of hollow, while the diameter of 
the face-wheel is not limited, as in the case of an 
edge wheel, which has to clear the adjacent tooth. 

To grind twist-drills, the knee B is swung aside, 
and bolts are inserted in the slots b b of the knee D 
(Figs. 106, 108, and 120), which is swung round and 
bolted to the vertical slide. Against the face of the 
horizontal slide M the twist-drill holder (Figs. 121 
to 124) is attached. The rest O (Fig. 107) is used 
first for grinding clearance behind the cutting edges, 
after which the drill is inserted in the holder (Fig. 
121). The grinding of clearance on the rest O is an 
operation that requires to be done only occasionally. 
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For sharpening, the drill is placed with its shank 
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end on the centre c, and its upper end supported in 
the semi-circular recess d, a set of plates d being 
supplied for drills of different sizes up to 4} in. in 
diameter. The bracket is adjusted to the required 
angle, the plates d being set 1 deg. or 2 deg. to the 
right, by the indexed slide ¢, to give clearance. 
The guide-finger, Fig. 125, page 7, is adjusted to 
hold the lips of the drill at right angles with the 
emery wheel by which they are ground. After one 
lip has been sharpened, by moving the horizontal 
slide M across the lower side of the emery wheel, 
it is taken out from below c, turned half round, and 
the other lip ground. 


LOCOMOTIVES AT THE ST. LOUIS 
EXHIBITION.*—No. V. 
By H. W. Hansury, A.M.I.C.E. 

Wer now propose to deal with the exceedingly 
interesting historical collection of locomotives 
shown at St. Louis by the Baltimore and Ohio 
Railway Company. This collection comprises 
some fifty-five separate exhibits, many being the 


* For preceding articles see our issues of May 27, 
June 3, June 10, and June 24, pages 757, 789, 805, and 873 
respectively. 
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original locomotives in their original condition, as 
taken from active service ; the others are full-sized 
working models constructed from the most re- 
liable sources available, in many cases from draw- 
ings, descriptions, and models left by the in- 
ventors themselves. The locomotives are exhi- 
bited standing upon the rails and sleepers re- 
presenting the various primitive forms in use at 
the time of their construction, and in several cases 
are portions of the actual track upon which the 
locomotives have run. The whole collection forms, 
therefore, a comprehensive study of the develop- 
ment, not only of locomotive construction, but of 
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permanent way. It is quite impossible with the | 


limited space at our disposal to fully review it, 
much as we feel tempted to do so, and much as we 
think it would interest our readers. To do so 
would simply mean the writing of the history of 
the locomotive from the earliest times—from its 
conception in the primitive steam land-carriage 
suggested by Newton, to the compound, the super- 
heating, and the mountain-climbing locomotive of 
the present day. We shall, therefore, only refer toa 
few of the. most noteworthy exhibits in the collec- 
tion, and these only actual locomotives, not dealing 
in any way, however interesting they may be, with 
those which are merely models. 

It is a matter of some difficulty to say which is 
really the most important of these engines, and 
which should be dealt with first among so many ; 
but perhaps the one possessing the greatest interest, 
as being the oldest American pioneer locomotive in 
existence, is the ‘‘ Atlantic.” We understand that 
this locomotive was designed and-built by Phineas 
Davis, of York, Pennsylvania, in the summer of 


1831, and that from that time onward to its| 
withdrawal from service it was in constant use on | 
During the| 


the Baltimore and Ohio Railway. 
latter part of the time it naturally became un- 
suitable for passenger traflic, and so was relegated 
to the Mount Claire Shops of the company, where 
it was in use for shunting purposes. No material 
change was made in its construction throughout the 
sixty years of its service, except the addition of 
a tank and cab, which, however, were removed on 
its withdrawal in 1893, and the engine restored 
to its original form. It is of the ‘‘Grasshopper” class, 
and its spur-wheel and pinion are geared to make 
two revolutions of the driving-wheels to one of the 
cranks. The boiler is tubular, the fuel used being 
anthracite coal. It was designed for passenger 
service, and is carried on four wheels, only one pair 
of which—the front—are used as drivers, and these 
carry about two-thirds of the total weight of the 
engine, which is about 64 tons. The speed at which 
it was driven was between 12 and 15 miles per hour 
on a grade of 37 ft. to the mile. 

Another interesting locomotive, the ‘‘ Traveller,” 
first known as the ‘‘Indian Chief,” is, next to the 
“Atlantic,” the oldest American locomotive existing, 
and is also included in the collection. It was de- 
signed and built by Phineas Davis in the year follow- 





(For Description, see Page 5.) 
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ing the ‘ Atlantic”—viz., 1832—and as it was 
intended for freight service, the wheels were all 
connected by outside rods and cranks, and the 
gearing of the ‘‘ Atlantic” was done away with, 
the pistons connecting directly with the front axle, 
which was cranked. This design, however, caused 
trouble, and after seeing very little service the 
front axle broke, and the locomotive was withdrawn 
from service and altered to much the same design 
as the ‘‘ Atlantic.” This was done in the year 
1833, when it was re-named the ‘‘ Traveller.” It 
saw sixty years’ continuous service. 

The next locomotive in order of date is the 
‘* Mississippi.” According to the inscription on a 
brass plate attached to the engine, it was built in 
England in 1834, and was in service between 
Natchez and Hamburgh, Mass., from 1836 to 1838, 
from which time onward to its withdrawal in 1891 
it was used on the Brookhaven and Natchez Rail- 
way, now controlled by the Illinois Central Rail- 
way. This latter company presented it to the 
Field Columbian Museum in 1893. 

The ‘‘ Jefferson,’ which was in actual service 
for fifty-eight years, comes next. It was built by 


Ross Winans, of Baltimore, in 1835, and was the 
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The ‘‘ Mazeppa,” 1836, another locomotive built, 
or, at least, remodelled, by this firm, is also shown. 
It is of the ‘‘ Grasshopper ” class, and is believed to 
be one of the earliest American locomotives with 
horizontal cylinders. These are situated at the back 
of the frame, and as they give the engine the appear- 
ance of going back wards, the name ‘‘Crab” was given 
to it and to all of the same class. The wheels, of 
which there are four, are scarcely 4 ft. apart from 
centre to centre, and caused great unsteadiness when 
running. It was in service upwards of 50 years. 

The next-- the ‘‘ Sandusky ”—is the first Rogers 
locomotive, being designed and built by Mr. Thomas 
Rogers, of Messrs. Rogers, Ketchum, and Gros- 
venor, of Paterson, New Jersey, in 1837. It was 
forwarded to the Mad River and Lake Erie Rail- 
way (to which it was sold, although originally built 
for the New Jersey Railway and Transportation 
Company), on the schooner Sandusky, and arrived 
before any of the permanent way had been laid 
down. Asa matter of fact, we understand that the 
gauge of the railway—4 ft. 10 in.—was made to 
suit the engine. On this engine counterbalancing, 
which up till that time had not been thought neces- 
sary, was introduced, and also hollow - spoked 
and rimmed wheels. The cylinders are 11 in. in 
diameter and have a 16-in. stroke, while the driving- 
wheels are 4 ft. 6 in. in diameter. 


UI 





Fg.125. , 
{ 


(8261 Fs 








We now come to the ‘‘ Rocket,” the first engine 
acquired by the Philadelphia and Reading Railway 
Company. It was designed, built, and forwarded to 
America by Braithwaite in 1838, and is the loco- 
motive nearest in its original form to any of the 
English locomotives now in existence in America. 
The boiler, fire-box, and frames are those which 
originally came from England; in fact, all the 
essential parts; but the wheels have been replaced 
by new ones of cast iron, the others having worn out. 

In the same year—1838—the ‘‘ Samson,” and in 
1839 the ‘‘ Albion,” both designed and built by 
Timothy Hackworth, were also sent to America 
from England, and were used on the Albion Mines 
Railway between Stellarton and Pictou Harbour. 
These are also in the collection, the former standing 
in front of a passenger carriage, in excellent preser- 
vation, which was sent out with it, and which is 
now probably one of the oldest railway carriages in 








first locomotive turned out by that firm. 
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According to the inscription on the next engine 
—the ‘Pioneer”—it was built by Matthias W. 
Baldwin, of Philadelphia, and was the first in use 
in Chicago, where it was brought by boat in 1848. 
It ran on the Galena and Chicago Union Railway, 
now known as the Chicago and North-Western 
Railway, by which company it was presented to 
the Field Columbian Museum on November 2, 
1893. 

The first ‘‘Ten-Wheel Camel” is the adjacent 
exhibit. This engine was originally of the eight- 
coupled ‘‘Camel” type, and was constructed by 
Ross Winans, of Baltimore, in 1852. The first 
engine of the type was built by Ross Winans in 
1848, the humped appearance of the boiler top, 
aided by the downward inclination of the firebox, 
being the cause of its designation of ‘‘ Camel.” The 
leading pair of wheels of the particular engine to 
which we refer was afterwards removed at the 
Mount Claire Works of the Baltimore and Ohio 
Railway Company, and a four-wheeled bogie sub- 
stituted, other improvements being also made. 
These were due to Samuel J. Hayes, of Baltimore, 
and engines of the type were subsequently termed 
‘* Hayes Ten-Wheel Camels.” This engine was in 
service forty-one years. 

Proceeding, we next come to an early example 
of the Mason type of locomotive. This was built 
by William Mason, of Taunton, Massachusetts, in 
1853, and saw over forty years’ service on the 
Baltimore and Ohio Railway. Mason was practi- 
cally the first American builder who went in for 
graceful lines and finish in locomotive design : the 
sand-box, dome, and cab of this particular engine 
being quite ornate in their way, and adding greatly 
to its general appearance. 

The ‘‘ Perkins,” designed by Thatcher Perkins, 
of Baltimore, and built by the Baltimore and Ohio 
Railway Company at their Mount Claire Works in 
1863, is the next example of old locomotives. It 
was specially designed for passenger service on the 
hilly district between Piedmont and Altramont, 
where the gradient for some 17 miles is about 116 ft. 
per mile. We are able to give the following 
dimensions :— 

Distance from centre to centre of 


cylinders Free Wiens = ee 
Distance from outside to outside of 


frames .. in .. im, 
Size of fire-box ... ... 34 in. by 84 in. 


80 in. 


Length of tubes 12 ft. 4} in. 
Diameter of tubes 2} in. 
Number of tubes Ke 138 

Grate area oe 5 ; ... 19.3 square feet 
Total heating surface ... a oo» MOLD a 


Total length over all ... ; 53 ft. 

The ‘‘Peppersauce,” which was designed by 
Sylvester Marsh, and built by the Whitten Ma- 
chine Company in 1863, is also included in the 
collection, and was, we believe, the first mountain- 
climbing locomotive in the world. It was designed 
for service on Mount Washington, and was so 
successful that it was in use for ten years. The 
boiler is in an upright position and slung on trun- 
nions, and in its earliest form was without tender 
or pump, these being added later by Mr. Walter 
Aiken, the President of the Mount Washington 
Railway. It is exhibited standing upon a portion 
of the original permanent way. 

The next locomotive, ‘‘ No. 600,” is of peculiar 
interest, as being the original exhibited by the 
Baltimore and Ohio Railway Company at the Cen- 
tennial Exposition of 1876; at which time it was 
considered to represent the most advanced practice 
of the day—at any rate, as regards America. It was 
the first of the ‘‘ Mogul” type, and was designed 
for service upon the division of the Baltimore and 
Ohio Railway extending from Keyser to Grafton, 
which includes the 17-mile grade from Piedmont 
to Altramont mentioned previously when referring 
to the ‘‘ Perkins.” We understand that it was in 
service about seventeen years. The following par- 
ticulars will give some idea of its size :— 

Diameter of cylinders, 19 in. ; stroke, 26 in. ; 
length of steam-ports, 15} in.; width of steam-ports, 
1} in.; width of exhaust-ports, 2} in. ; diameter of 
driving-wheels, 5 ft.; diameter of truck-wheels, 
2 ft. 7 in. ; wheel-base of engine, 22 ft. 11 in. ; 


total wheel-base of engine and tender, 50 ft. ; 
diameter of driving-axle journals, 6} in. ; length, 
8 in. ; outside diameter of smallest ring of boiler, 
4 ft. 2 in., number of tubes, 165 ; length of tubes, 
11 ft. 10} in. ; outside diameter of tubes, 2} in. ; 
length of fire-box inside, 8 ft. 3)’; in.; width of 
fire-box inside, 2 ft. 108 in.; grate area, 23 ft. 7 in.; 





heating surface, in fire-box 122 square feet ; 1150 
square feet in tubes ; and total, 1272 square feet. 

The weight in working order is 40.35 tons, 34.17 
tons being carried by the driving-wheels. The 
tender weight is 27 tons, giving a total weight for 
the engine and tender of 67.35 tons. 

We now come to more recent times, the next 
exhibit being a four-cylinder Vauclain compound, 
built at the Baldwin Locomotive Works in 1893, 
for the Baltimore and Ohio Railway Company. 
This engine was shown at the Columbian Exposi- 
tion of 1893, and received the name of ‘‘ Director- 
General,” in addition to the number ‘‘859.” It is 
of the eight-wheel type, having four coupled wheels 
with a leading four-wheeled bogie. The following 
are the principal dimensions :— 

Sizes of cylinders ... 134 in. and 23 in. 
by 24 in. 


Diameter of driving-wheels 78 in, 
Rigid wheel-base_... ate 7 ft. 6 in. 
Total wheel-base of engine 21 ft. 11 in. 

tender - my ets .. 47 ft. 7Z in. 
Diameter of boiler (straight top 

type) Be = sae 62 in. 
Boiler pressure ... 180 lb. per sq. in. 
Number of tubes 2 251 
Length of tubes ll . 9 in. 

in. 


Diameter of tubes ... 
Size of grate ... * 
Grate area... me * 
Heating surface—fire-box ... 
ss tubes 

:< S total 
Capacity of tank—water ... 


... 83g in. by 107}4 in. 

... 25 square feet 

.. 150.6 c 

... 1544.0 ‘ 

.. 1694.6 = 

... 8500 U.S. gallons 
(2800 English ,, ) 


” 


ei os coal... 8 tons 
Weight on driving-wheels... 35.3 ,, 
‘a truck-wheels ... a 
Total weight of the engine fy 55.0 ,, 
», and tender 91.25 ,, 


” ” 


We have already given particulars of the 
remaining modern engines of the collection—viz., 
““No. 2346,” built by the Rogers Company, and 
“* No. 1465” and ‘‘ No. 2400,” built by the American 
Locomotive Company—when dealing with the sepa- 
rate exhibits of their respective builders. We thus 
conclude our very brief survey of the historical 
exhibits, and at the same time also our survey of 
the exhibits of the American firms. 

Before taking our leave of the American locomo- 
tives and proceeding to those of foreign countries, 
we should like to refer to one or two points of 
general interest in connection with them. As we 
have before remarked, the collection as a whole is 
an admirable one, almost every type of locomotive 
for every variety of service being represented. At an 
earlier period in our survey we mentioned that the 
exhibits of the American Locomotive Company were 
practically indicative of American locomotive practice 
as regards simple engines, and those of the Baldwin 
of compound engines. With regard to the latter 
statement, we may mention that at the time of 
writing our impression was that the majority of 
the Baldwin locomotives were to be of the latter 
class ; but as time went on, and the exhibits began 
to arrive and be placed in position, we found that 
such was hardly the case, the two classes in their 
exhibit being more or less evenly divided. How- 
ever, this point is of trifling importance, for it 
does not detract in any way from the statement 
that the exhibits of American firms give an all- 
round representation of locomotive practice on their 
side of the water. With regard to the general 
finish and workmanship, it may be said that on the 
whole it is good in essential parts. There has been 
no attempt made, except in the case of the loco- 
motive for the Anheuser-Busch Company, to go in 
for more than a working finish, and in that case it 
was, of course, specially done to order. In ordinary 
American practice every endeavour is made to 
minimise work ; and this, of course, leads to the 
rough finish and ungraceful lines, in comparison 
with locomotives of British make, which are common 
to those of American build. As regards exhibi- 
tions, it may be said that the general feeling among 
American locomotive-builders is that a locomotive 
should be exhibited in its working condition—that 
is, just as it would be turned out from the works 
and put into service upon the road in ordinary 
practice, and not with any special finish or nickel- 
plating, too frequently considered necessary on this 
side of the water. We must confess that we en- 
tirely accord with this view. 

The divergences between the practices of Great 
Britain and the United States are, of course, due 
in the main to the different conditions under 
which the locomotives have to work: differences 





of permanent way, differences in fuel, differences 
of climatic conditions, &c.; all these have had their 
share in shaping design, not mere caprice or fancy. 

The most striking differences are the enormous 
diameter and length of the boiler in American 
locomotives—these features being accentuated in 
appearance by the long extended smoke-box—- 
the wide fire-boxes coming outside the frames, 
the roomy cabs lined with wood, and having 
comfortable seats for the driver and fireman, and 
the large number of coupled axles on most 
goods engines. The sand-box on the top of the 
boiler, the large bell, enormous head-lamp, and 
the cow-catcher, are all unfamiliar to British eyes. 
Constructional differences are: the general use of 
outside instead of inside cylinders, bar instead of 
plate frames, chilled cast-iron wheels without tyres, 
for bogie or Bissel trucks, or of wheels with pressed- 
paper centres for tenders, instead of wheels with 
cast-steel centres and steel tyres, &. Among 
minor details may be named the absence of ash-pan 
doors on many engines, and of screws or retaining- 
rings for securing wheel tyres, these being usually 
merely shrunk on, and not otherwise secured. 

Machining is eliminated wherever possible, axles 
and reversing shafts being not turned in the centre, 
for instance. Tank work is generally extremely 
rough, no machining whatever being attempted. 
The plates are merely rough-sheared, while angles 
are sawn off to length without further grinding or 
finishing. The riveting in many cases is almost 
innocent of regular ‘‘ pitch.” 

Compared with the finish of British engines—not, 
of course, intended for exhibition purposes—we are 
of the opinion that as regards the more important 
details—the motion, for instance—there is little to 
choose between it and that of American engines ; 
the all-round finish of the former is, however, far 
superior. It is argued by American locomotive 
engineers that a fine finish is not necessary foi 
many parts, and that as long as they serve the 
purpose for which they are intended for a reason- 
able time, that is all that is required of them ; and 
up to a certain point we are inclined to agree with 
them. A great deal of time is undoubtedly wasted 
on useless polishing and machining in British loco- 
motive works ; but we think, on the other hand, 
that the tendency in America is to err somewhat 
on the other side, and sacrifice good work for the 
sake of gaining a little time at the beginning, which 
is in many cases lost over and over again in repairs. 
Be that as it may, however, it is, at any rate, quite 
certain that there is much of value to be learnt by 
the British locomotive engineer from the study of 
American practice, particularly in its bearing on 
the supply of locomotives of moderate cost for new 
countries ; and it is just as certain that a study of 
British practice cannot fail to be equally beneficial 
to the American engineer. 

It may be of interest at this point to mention 
that last year saw a considerable increase in the 
exports of American locomotives. For instance, 
for the nine months ending March, 1903, the total 
number of locomotives sent to foreign countries was 
230, the value being 2,654,158 dols., or about 
552,9491. ; while for the last nine months ending 
March, 1904, 313 were despatched, the value being 
3,463,016 dols., or about 721,4611.; representing a 
gain of 808,860 dols., or about 168,512/. 

The following table gives some idea of the amount 
of business which has been done with some of the 
principal countries during the last nine months :— 








Number of | Value | Valuein 
Country. Locomotives in Pounds 
| Ordered. | Dollars. (about) 

dols. £ 
British North America .. 134 608,204 335,042 
Mexico a i. ss 83 958,450 199,677 
Japan.. 23 246,273 61,307 
Cuba .. a : 21 145,436 30,299 
Columbia .. ae, $s 2 22,000 4,583 
Brazil .. aC ae : 5 60,746 12,655 
Chinese Empire .. a 3 , 000 1,875 
Argentina .. oe a 8 16,595 3,457 
Other countries 34 396,312 82,566 
Total 313 3,463,016 , 721,461 


| | | 


During the last nine months no locomotives were 
sent to Russia; in fact, none have been ordered 
since 1901.. On the other hand, Japan has been 
increasing her orders, sixty-eight, valued at 644,367 
dols., or about 134,2431., having been built during 
the last 27 months. | 

We do not wish hereto comment further on the 
foregoing particulars, much as we think them 
worthy of study by the locomotive-builders of our 
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country. They are important as indicating the fields 
which are being worked by American firms, and as 
showing the measure of success with which their 
efforts have been met ; and not only are they this, 
but are more than significant when it is pointed 
out that several of these fields were until quite 
recently entirely in British hands. However, as 
we have before remarked, we cannot enlarge 
further on these facts, but must proceed in our 
next article to refer to the foreign locomotives ex- 
hibited at St. Louis. 








BRITISH AND AMERICAN MECHA- 
NICAL ENGINEERS AT CHICAGO. 


(Continued from page 884 of our last Volume.) 


Tue last sitting for the reading and discussion 
of papers at the recent Chicago meeting was held 
on Friday morning, June 3, at the Lewis Insti- 
tute—an educational establishment apparently of 
somewhat similar character to the Northampton 
Institute at Clerkenwell, recently described in 
these pages. Mr. Swasey again occupied the chair 
at the commencement of the proceedings, and later 
invited Mr. Wicksteed to preside. Six papers 
were down for reading and discussion. 


Tue EFFECTS OF STRAIN AND OF ANNEALING. 


A paper by Mr. Wm. Campbell, of Columbia 
University, New York, and late of the Royal 
School of Mines, was the first read. The full 


title was ‘‘ The Effects of Strain and of Annealing | 


in Aluminium, Antimony, Bismuth, Cadmium, 
Copper, Lead, Silver, Tin, and Zinc.” This paper 
was a summary of various papers handed in by the 
late Sir William Roberts-Austen in October, 1901, 
and forming Appendix IV. to the sixth report of 
the Alloys Research Committee of the Institu- 
tion of Mechanical Engineers. The paper was read 
in abstract, and was illustrated by a number of 
lantern views giving micro-sections of the various 
metals described. Without these views it would 
not be possible to give an intelligible abstract of 
this valuable paper ; there was no discussion on it, 


Tue STRENGTH AND CoMPOSITION OF Cast IRON. 


A paper by Mr. W. J. Keep, of Detroit, Michi- 
gan, on ‘‘ Cast Iron: Strength, Composition, and 
Specifications,” was next read in abstract by the 
author. The paper was founded on nineteen series 
of tests made for the Committee on Tests of the 
American Society of Mechanical Engineers, and of 
twelve series made by the Committee on Tests of 
the American Foundrymen’s Association. Both 
square bars and round bars were tested, and com- 
plete chemical analyses were made. The results 
of the tests were given in detail in the paper, which 
was illustrated by a number of diagrams. The 
conclusions deduced from the results were sum- 
marised by the author as follows :— 


A variation of size of a casting causes a great variation 
in strength, because of the change in the rate of cooling. 

A variation of shape of castings which have the same 
area of cross-section causes a great variation in strength. 

It is very difficult to calculate the strength of one form 
or size of test-bar from the measured strength of another 
size. 

A test-bar should be cast horizontally in the ordinary 
way, and in ordinary sand, the same as other castings. 

The average strength of at least two test-bars cast 
together should be taken. 

he distribution of metal in a square test-bar gives a 

stronger casting than in a round bar of the same area of 
cross-section, and more nearly represents the ordinary 
shape of castings. 


Mr. T. E. West had sent a writen communication 
on Mr. Keep’s paper. This was read by Professor 
Hutton, the writer stating that the American 
Western Foundrymen’s Association preferred 
round test-bars, as when cast in sand on end, the 
corners of test-bars of rectangular section were 
affected by the dampness of the sand in moulding. 

Mr. H. Emerson gave some interesting details 
of a case in which he had been consulted by an 
engineering firm, in order that he might suggest 
improvements in the foundry. He had not been 
able to advise that any changes should be made 
until he had gone into the machine-shop. He 
there found that there was a great deal of addi- 
tional expense entailed by the varying quality of 
the iron used. He had gone to Mr. Keep for in- 
formation, and had made certain calculations. It 


was estimated that if the iron used were all the 


| that the whole of this new movement in machine- 


being increased, at the time of his examination, 
by 10 dols. a ton, owing to the extra labour needed 
through the unsuitable character of the iron. He 
went to Detroit and saw Mr. Keep, who gave him 
tables by means of which he was able to secure a 
uniform product. The iron now used was soft, re- 
liable, and free from blow-holes, Other foundry- 
men had also secured good results in like manner, 
and he wished to bear testimony to the practical 
value of Mr. Keep’s work. 

Mr. Chambers, of Tipton, was the next speaker. 
He agreed as to the importance of the subject ; 
but he could not subscribe to the desirability of 
using round test-bars. The rectangular section was 
the standard for iron foundry work, as a great 
many more castings were rectangular than round. 
One of the conditions was that the bars should 
be cast on end. This introduced a totally dif- 
ferent set of conditions, as the casting would 
be made with a head that was not obtained in 
practice. Mr. Chambers was far from wishing to 
discourage the application of scientific principles 
to foundry practice; but when it was proposed 
that an international system should be introduced, 
it was highly necessary that the conditions should 
be carefully considered, and should conform to 
practice. It was also highly desirable not to bar 
out certain kinds of cast iron which were useful 
for certain positions. 

Mr. Costa pointed out that a great deal of 
Government work was done in England in which 
the test-bar was in one with the casting, and it 
was left to the inspectors what form the test-piece 
should take. It was found that the form of test- 
bar gave no trouble at all. 
| Mr. Keep, in replying, said that in America it 
|was the practice to cast the bar flat, whilst in 
| England it was usual to cast on end. That would 
give a higher tensile strength per square inch. 





| EXPERIMENTS WITH A LATHE-TooL DyNAMOMETER. 


| The next paper taken was a contribution from 
| Dr. J. T. Nicolson, Professor of Mechanical Engi- 
|neering at the Municipal School of Technology, 
| Manchester, the subject being ‘‘ Experiments with 
a Lathe-Tool Dynamometer.” These experiments 
arose out of the tool-steel trials made at the Man- 
|chester Technical School. The latter trials have 
‘been dealt with in these pages on previous occa- 
|sions. The paper was read in abstract by Mr. 
| Daniel Adamson. As we commence the publica- 
tion of this paper in full in the present issue, we 
| may at once proceed to deal with the discussion. 
| In opening this discussion Mr. Wicksteed said 


shop practice was started by Messrs. Taylor and 
White, of Bethlehem, Pennsylvania. Many of 
those present would remember the remarkable dis- 
play made at the last Paris Exhibition, when long 
continuous pieces were cut off at a heat which gave 
a purple colour, the tool being at a dull red. The 
result had appeared to him as notable a departure 
as that which was inaugurated when it was found 
that light could be produced by electricity without 
consuming the filament in the lamp. The display 
at Paris had a stimulating effect, and a number of 
people found they were able to do what had hitherto 
been thought impossible. Mr. Wicksteed, continu- 
ing, said he had been all his life a tool-maker, and 
he looked on this as the greatest revolution brought 
about in his time. Dr. Nicolson’s experiments were 
extremely valuable in many ways, especially. in 
regard to what was shown as to the effect of vibra- 
tion on cutting speed. It would seem that the 
action was that the tool first set up compression, 
and this formed a plate of metal, an action which 
was followed by cleavage that took the metal off like 
the scale of a fish. The pressure on the tool first 
rose in this action and then went down, thus indi- 
cating how vibrations were caused. It followed that 
this high-speed steel needed for its use very stiff 
machines, existing lathes not being generally steady 
enough. The improvements made by Dr. Nicolson 

in the tool dynamometer had rendered it very trust- 

worthy in measuring the various forces set up in 

the cutting action. There were no discrepancies in 

the results, although there were differences which 

could be accounted for. The effect the angle at 

which the tools were ground had on the power used 

was an important question, and would be further 

investigated. Dr. Nicolson had stated that 1 ft. 

per minute, more or less, in the cutting speed 

made a great difference in the duration of the 





best suited for the purpose, a saving would be 
made of 18,000 dols. a year, the cost of the work | 


experiment. This seemed a point of some import- 


next taken, Mr. Swasey occupying the chair. 
first was read in abstract by 
was entitled ‘‘ Road Tests of Consolidation Freight 
Locomotives,” the author being Professor E. A. 
Hitchcock, of the Ohio State University, Columbus. 


it was not necessarily the case that the speed was 
too fast, but possibly that it was too slow. 

Mr. Emerson said that these new cutting steels 
had led to other important results besides the saving 
in time. The new departure arose from a study 
being undertaken as to how to remove the greatest 
amount of metal in a given time, and it was found 
that one tool made of steel with exactly the same 
chemical analysis as another would do the work in 
half the time. The result was due to heat treat- 
ment—it being found that when a steel was heated 
up to nearly melting point and then cooled rapidly, 
the time needed for certain work could be reduced 
from 40 hours to 20 hours. This had led to closer 
observation of the economies that could be effected 
in other directions, such as setting the work in the 
lathes, centering, &c. The speaker was of opinion 
that as much might be done in the latter direction as 
had been effected by the use ofthe high-speed steel. 

Mr. McGeorge bore testimony to the value of 
the paper, which, he thought, needed weeks for 
its consideration before it could be adequately 
discussed. The information given on the question 
of the strength of the machine would be appre- 
ciated, for, as a rule, tool-makers were too busy to 
go into these subjects. He would urge Professor 
Benjamin to try to get hold of some of the loose 
millions that were being scattered around, and by 
their aid make experiments with the lathe, the 
planing-machine, drillers, milling-machines, and 
other tools, to find out where the strength and 
metal were needed in the design. In a school 
where so much had been done, encouragement 
might be given for further work. 

Professor C. H. Benjamin, of Cleveland, con- 
sidered the paper before the meeting gave a record 
of the most valuable series of experiments on the 
cutting of steels that had ever been made in the 
history of engineering. The resolution of the 
cutting power into its elements, taking the hori- 
zontal and vertical components, was of the greatest 
use, and full of interest. It had been his intention 
to carry out cutting experiments, but they would 
be incomplete without some apparatus such as that 
described. To attempt the task with an ordinary 
dynamometer would be futile after such a paper as 
had just been read. He echoed the hope that means 
would be provided to carry the work further, as 
this was one of the factors of industrial develop- 
ment which had done more than almost anything 
to increase output. If manufacturers were inte- 
rested, he would be glad to be put in touch with 
them, and he wished that some public-spirited citizen 
would import one of these dynamometers. 

Mr. Bilton, of Hamilton, Ohio, said that experi- 
ments bearing on this question had been made by 
the Niles and Pond Company, and the results of 
these he would submit later for publication. They 
had found that orders for machine-tools were being 
accompanied by requisitions that the machines 
should be capable of carrying out certain work. 
The increased demands had led to an inquiry, and 
alterations had been effected ; for instance, cast- 
iron gears had been replaced by cut steel, and the 
machines were tested by actual results. They 
found that working on cast iron the power needed 
depended more largely on the grade of metal, but 
steel castings gave more uniform results. It had 
been found advantageous to use a good deal of semi- 
steel in gearing, where the full strength of steel was 
notneeded. Even with old lathes, however, a good 
deal might be done by speeding-up; the speaker 
giving instances to the point. He also advocated 
the quicker running of countershafting, the speed 
adopted in their shops being 200 revolutions. Too 
often countershafting was run at too slow a speed. 
Mr. Adamson, in replying to the discussion for 
the author, and on behalf of the committee under 
whose auspices the experiments were made, said 


that it would be very gratifying to him to convey 
to Dr. Nicolson and to the other members of the 
committee the generous appreciation of their efforts 
which had been given by American engineers. They 
felt they were at the very beginning of their task, 
and would be glad to hear. that further investiga- 
tions were being made in America or elsewhere. 


LocomortivE-TESTING. 


Three papers on the testing of locomotives were 
The 
rofessor Hutton, and 





ance, for if the tool did not last, it might be that 








The second paper, which was read by the author, 
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UNIVERSAL CUTTER AND TWIST-DRILL GRINDING 


MACHINE. 


CONSTRUCTED BY MESSRS. HULSE AND CO., LIMITED, ENGINEERS, MANCHESTER, 





(For Description, see Page 5.) 
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was on ‘‘ Locomotive-Testing Plants,” and was con- 
tributed by Professor W. F. M. Goss, of Purdue 
University. The third paper was of a composite 
nature, Mr. G. J. Churchward, of the Great 
Western Railway, Mr. W. F. Pettigrew, of the 
Furness Railway, Mr. John F. M’Intosh, of the 
Caledonian Railway, Sir Douglas Fox, and Mr. 
T. Hurry Riches, of the Taff Vale Railway, all 
contributing. This last group of papers we pub- 
lish in full in our present issue. The subject was, 
however, very briefly treated yy the British authors. 
We propose dealing with this question somewhat 
fully at a later date, in connection with the experi- 
ments to be made at the St. Louis Exhibition ; 
and as there was a very brief discussion, we only 
propose here to give an abstract of Professor 
Goss’s paper. Later on we hope to deal with 
the American contributions more fully. It should 
be added that Mr. Whale, of the London and 
North-Western Railway, had forwarded photo- 
tracings showing the form of dynamometer used 
on his line, and giving speed-curves by means of 
diagrams. 

The paper contributed by Professor W. F. M. 
Goss, of La Fayette, Indiana, was, as stated, entitled 








‘*Locomotive-Testing Plants.” In former issues of 
ENGINEERING we have dealt at some length with 
this subject, describing what has been done in the 
establishment of testing-plants of this nature. In 
our issue of November 5, 1897, we published an 
illustrated article by Mr. George S. Morison on 
‘*A Balanced Locomotive.”* In this article an 
excerpt was made from a paper read by Mr. David L. 
Barnes, of Chicago, who gave an elaborate investi- 
gation of the disturbances caused by the variations 
in pressure of the driving-wheels of locomotives 
running at high speed. Reference was also made 
in this article to the method introduced by Pro- 
fessor Goss of feeding pieces of soft wire between 
the driving-wheels of a locomotive and the sup- 
porting-wheels of the testing mechanism, in order 
to ascertain the variations in pressure of the 
driving-wheel. This is the device to which Mr. 
Worthington referred in his speech at the re- 
cent meeting. There was also given in this 
article a report of tests made by Professor Goss 
to determine the condition of drive-wheel balance 
in a balanced compound locomotive, which we illus- 





* See ENGINEERING, vol. lxiv., page 559. 














trated at the time. These tests were made with 
the Purdue University testing-plant, the principles 
of its action being briefly described. In our fifty- 
seventh volume, pages 627, 660, and 692, we pub- 
lished a paper by Professor Goss on ‘‘ Locomotive 
Boiler Testing,” which gave results obtained dur- 
ing a period of two years’ work at the Purdue 
locomotive-testing laboratory. More recently Mr. 
H. W. Hanbury contributed to our columns, from 
St. Louis, an article in which he briefly indicated 
the principles upon which is based the design of the 
locomotive-testing plant at the St. Louis Exhibi- 
tion. 

The paper by Professor Goss opened with some 
particulars of tests made by Mr. Alexander Borodin, 
engineer-in-chief to the Russian South-Western 
Railway. Locomotives were blocked clear of the 
track, and were so arranged that the power de- 
veloped was absorbed by the shop machinery. The 
earlier plant of Purdue University was next dealt 
with by the author. The general principles upon 
which this plant was designed are well known. The 
apparatus included the supporting-wheels, brakes 


* See ENGINEERING, vol. Ixxvii., page 843. 
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8-HORSE-POWER COMPOUND HAULING-ENGINE. 
CONSTRUCTED BY MESSRS. WM. FOSTER AND CO, LIMITED, ENGINEERS, LINCOLN. 
(For Description, see Page 13.\ 






















© Lefonnam 
2 


















YSN 





iS iahiatiaiaeell 


SSIEKKESE 

























mee NPS. 
St meemenennenll 









tcc 





Y 
Ud 









































SS 





S 

















RQ Wi 


























SSS 








Ss 


ISAS 


















Ne geeargeniesmetog 











@ (9350.C) 

















12 


ENGINEERING. 





[JULY 1, 1904. 








on the shafts of the supporting-wheels, and a 
traction dynamometer. Reference is made to these 
features in Mr. Hanbury’s article. The wire test 
of the efficiency of counterbalancing was used on 
this plant. Speeds corresponding to 60 to 65 miles 
per hour were reached with this apparatus. 

This plant was destroyed by fire in January, 
1894, and a new plant was constructed, with such 
improvements in detail as experience suggested. 
The locomotive was, however, repaired, and was 
ready for testing on the new plant four months 
after the fire. This new plant would accommodate 
any standard locomotive, as is the case with the 
St. Louis apparatus described by Mr. Hanbury. 
Professor Goss gives some interesting particulars 
respecting the brakes used to absorb the power, as 
described in Mr. Hanbury’s article. In the original 
design of the brakes, Professor Goss tells us, it 
was assumed that the work absorbed would have 
been proportional to the water-pressure exerted 
upon the copper discs, an assumption that would 
have been true if the lubricant were always in the 
same condition. In practice it was found that the 
work was all done on the oil, and any change in the 
amount of work absorbed produced a corresponding 
effect upon the temperature, and hence on the 
viscosity of the oil. Other things being equal, 
change in water-pressure did not therefore result 
in proportional increase or diminution of the amount 
of work absorbed, that depending quite as much 
upon the temperature of the oil in the brakes as 
upon the pressure exerted by the copper plate upon 
the moving discs. 

Mr. Hanbury, in his article, refers to the trac- 
tion dynamometer, which is on the Emery prin- 
ciple. Referring to this, Professor Goss points out 
that, in view of the enormous force which a loco- 
motive is capable of exerting, it might appear at 
first sight that an error of 50 lb., or even 100 lb., 
in the determination of the draw-bar stresses would 
be of slight consequence. The work done on the 
draw-bar is, however, the product of the force 
exerted multiplied by the space passed over. If 
the force exerted is great, and the speed small, a 
little error in the draw-bar stress would not be of 
great importance; but if the reverse conditions 
should exist, the draw-bar stress should be deter- 
mined with great accuracy. It was conditions such 
as these that led to the greatest care being taken 
to secure the most accurate dynamometer. Other 
details respecting the Purdue plant are given by 
the author, together with illustrations of the instal- 
lation, with locomotives in place for testing. 

The author next referred to the experiments 
made by Mr. Robert Quayle at the instance of the 
American Railway Master-Mechanics’ Association, 
who erected a temporary testing-plant at South 
Kaukauna, Wisconsin ; and to the plant of the 
Chicago and North-Western Railroad Company—a 
plant of a permanent nature, also erected by Mr. 
Quayle. The latter plant is also illustrated in the 
paper. It comprises a band-brake worked by an 
air-cylinder. The speed of the locomotive is auto- 
matically controlled by an ordinary throttling- 
engine governor. When the governor is once set, 
the brakes will adjust themselves in such a manner 
as to keep the mualiee at a constant speed. 
The brakes are cooled by being entirely submerged 
in water. The plant of the Columbia University, 
which was presented by the Baldwin Locomotive 
Works in 1899, is next referred to. In this an 
Alden brake is used. Mention is also made of the 

lant of the Pennsylvania Railroad at the St. Louis 
ixhibition. As stated in our former article, full 
particulars of this have not yet been published. 

Mr. Forsyth, in a written communication, com- 
mented on Mr. Hitchcock’s paper. He said he 
thought it was the first time a heat balance had 
been made out for the actual running conditions of 
a locomotive. He considered, however, that the 
engines tried were not in yood working condition, 
the diagrams showing many defects. He also 
thought that the analyses of flue gases were open to 
question, and that the figures in regard to radiation 
must be wrong. 

Mr. Bement said that some water-meters were to 
be trusted ; but ‘he considered it difficult, if not im- 
possible, to get an average sample of steam. Oxygen 
and nitrogen should not be counted in estimating 
the value of combustible. 

Mr. Edgar Worthington said he was expressing 
the feeling of British engineers in recognising how 
much Professor Goss had done in advancing the 
knowledge of all in respect to the locomotive. He 
(the speaker) had been engaged in designing loco- 








motives for the greater part of his life, and he had 
again and again been indebted to the work of Pro- 
fessor Goss for information. Several British locomo- 
tive superintendents had expressed regret at being 
unable to come to Chicago, to hear the paper read 
and take part in the discussion ; but the date of the 
meeting made it exceptionally difficult for them to 
get away, as it was a particularly busy time of the 
year for railway men. The fact that Mr. Church- 
ward was following the methods of Professor Goss 
was a good indication of the way the work of the 
latter was appreciated in England. 


CONCLUDING PROCEEDINGS. 


This brought the work of the meeting to a con- 
clusion, so far as the reading and discussion of 
papers was concerned ; but before the sitting broke 
up, there were certain other proceedings gone 
through. The-first was a brief speech by Mr. C. C. 
Kohlsaat, one of the trustees of the Lewis In- 
stitute, in which he expressed the gratification of 
those connected with the Institute at seeing so 
many engineers assembled in the building. 

Mr. Swasey, in responding, said it was one of the 
happiest events in the history of the American 
Society of Mechanical Engineers for members to 
have welcomed to their country so many brother 
engineers from Great Britain. He was sure they 
would carry home with them a still. stronger con- 
viction that Englishmen and Americans had their 
origin in a common stock, that their laws and 
customs were alike, and that their interests in the 
advancement of mankind were the same. 

Mr. Wicksteed called upon the members of the 
Institution of Mechanical Engineers to rise, while 
he expressed the thanks of visitors from Great 
Britain for the generous hospitality that had been 
extended to them ever since their landing on 
American soil. It was difficult to find words to 
convey the kindly feeling of gratitude they bore for 
all that had been done for them; but however 
warmly their feelings might be stated, their ex- 
pressions would contain no trace of exaggeration or 
conventionality. It was a great thing for British 
mechanical engineers to have taken part in the 
largest gathering of the American Society that had 
yet been held. There were in all, he was told, 933 
persons carrying the badge of the meeting. There 
were in England at times large gatherings of a 
scientific nature. For instance, at the meeting of 
the British Association for the Advancement of 
Science greater numbers took part in the proceed- 
ings ; but in these cases there were several sections 
representing entirely different branches of inquiry, 
whilst here there was mechanical science alone as a 
subject. By the courtesy of the Society, the papers 
read at the meeting would be printed in the Tran- 
sactions of the Institution of which he had the 
honour of being President, and would form a valu- 
able source of information, to which English engi- 
neers would refer with gratitude and advantage. 

Professor Hutton then read the votes of thanks 
to the various persons and corporations who had 
given their services, or had extended hospitality 
during the meeting, and to whom the great success 
of the gathering was so largely due. After these 
votes had been passed with acclamation, the meet- 
ing was brought to a conclusion. 


Visits AND EXcuRsIoNs. 

The kindly forethought and trouble taken to 
make the visit of British engineers pleasant to 
them was in nothing more conspicuous than in 
the arrangements for the visits and excursions. 
Weeks before the visitors arrived, Professor 
Hutton and those associated with him were busy 
arranging for introductions to works on behalf of 
those members of the Institution of Mechanical 
Engineers who would arrive before the date of the 
meeting, and would like to visit works singly or in 
small groups. Many English visitors took advantage 
of this, and spoke in appreciative terms of the 
liberal and friendly welcome they received. The 
more official excursions of the meeting were arranged 
by a committee, of which Mr. R. W. Hunt was the 
head ; and very much more than the figure-head. 
It was his great personal influence in Chicago—and 
indeed in all engineering centres in the United 
States—and the real personal hard work that he 
did, which chiefly made things so easy and pleasant 
for English visitors. Mr. Hunt is so well known 
in England—he is, of course, a member of the 
Institution of Mechanical Engineers—that we need 
only mention his name for the majority of our 
readers to know how much would be done for them. 





To Mrs. Hunt, and the members of the Committee 
over which she presided, the thanks of the English 
ladies were especially due. She gave a reception at 
her home in Chicago ; and throughout the meeting 
care was taken by the special ladies’ committee that, 
whilst the men of the party were engaged on busi- 
ness, time should not hang heavily on the ladies’ 
hands. It is certain that Americans are past-masters 
—and mistresses—in the gentle arts of hospi- 
tality. 

We must, however, in consideration of the 
limited space at our disposal, confine ourselves to 
the more business aspects of the meeting. 


Tue Cuicaco TUNNEL SysTEM. 


As already stated in the earlier part of our 
report, the first sitting for the reading of papers 
was held on the Wednesday morning, June 1, the 
first day of the gathering, the preceding Tuesday 
being left open for members to visit the city. 
The chief attraction was the remarkable system 
of tunnels which have been just completed under 
central Chicago by the Illinois Tunnel Company. 
The chief engineer to the scheme is Mr. George 
W. Jackson, who also built the Pike’s Peak Water 
Tunnel, and has designed some important municipal 
works. These tunnels were, we believe, originally 
designed simply for the accommodation of tele- 
graph and telephone wires ; but after the Bill—or 
whatever corresponds to the Bill in America—was 
passed, it was found that great possibilities of 
extension of activities were opened out. Like our 
London ‘‘ tubes,” the Chicago tunnels are bored in 
clay underlying more permeable strata ; but, unlike 
the tubes, they are never to be used for passenger 
traffic. 

The scheme was founded by the Illinois Tele- 
phone and Telegraph Company obtaining from the 
city authorities right to excavate a system of con- 
duits or tunnels in the centre of the site of every 
street in Chicago. When it is remembered that 
this gave power to the company to construct about 
4000 miles of tunnel, and that the franchise extends 
for a period of 30 years, it will be seen that the 
concession is one of some importance. Those who 
have been in any way connected with the London 
deep tunnels will easily understand that property- 
holders offered considerable opposition to the 
scheme; but they have ways of their own of 
settling these problems in America, and excavation 
was commenced about four years ago. The result 
is that 20 miles of tunnel have already been 
constructed. 

The original capital proposed was, roundly, a 
million sterling (5,000,000 dols.); but the scheme 
has so much developed that the company represents 
about six millions sterling in stock, and six millions 
in bonds, or 60 million dollars combined. The 
Tunnel Company have obtained supplementary 
powers over those needed for the original proposi- 
tion of a system for the accommodation of tele- 
phone and télegraph conductors only, and it is now 
decided that one of the principal functions of the 
company will be the transmission of goods; it being 
arranged that by the beginning of next September 
there will be facilities for handling 30,000 tons of 
freight daily. The tunnels will be especially useful 
in expediting postal business, and will afford direct 
communication between railway stations. The 
distribution of coal is expected to be a leading 
feature, whilst an elaborate scheme has been 
evolved for the delivery of merchandise of all 
kinds. Communication can be made between the 
tunnel system and the houses above by elevators, 
the shafts being sunk through basement and sub- 
basement, connection being made by a private 
tunnel 40 ft. or so below the street level. The 
roof of the tunnels is not permitted to come nearer 
the surface than 24 ft. 6 in. 

These tunnels, as stated, are beneath the sand 
and water, being driven in the substratum of blue 
clay. The main tunnels are 12 ft. 9 in. by 14 ft., 
the side tunnels being 6 ft. by 7 ft. 6in. The work 
of construction was carried on continuously by 
three shifts of workmen, about 850 men being em- 
ployed underground and 600 on thesurface. There 
were eight working shafts, the spoil being trans- 
ported by 900 bogies running on a 14-in. gauge 
double track. All the excavation was made 
under pressure, there being air-locks to all the 
shafts. A 56-lb. rail is used for the permanent 
way, the gauge being 2 ft. The cars will be of 
steel, and will have a capacity of.4 cubic yards, the 
dimensions being 3 ft. 6 in. by 3 ft. 6 in. by 9 ft. 
long. They will lie drawn by clectric motors, and 
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there may be as many as 14 cars to make up a 
train. 

The method of construction of the tunnels was 
briefly as follows :—The clay was first removed, and 
a foundation of concrete was laid along the bottom 
of the excavation. A timber floor was then placed, 
and from this there was raised a framework of steel 
channel - bars, which supported a lining of 2-in. 
boards. These were placed outside the steel framing, 
and outside these again there was constructed an 
outer layer of concrete 6 in. thick. The work was 
carried on at the rate of 300 ft. each day. 

It will be seen that Chicago, like so many other 
large cities which have followed the lead London 
gave, over forty years ago, is seeking to relieve its 
congested traffic by burrowing in the soil. There 
is, however, this difference between the great 
Western metropolis and most other cities—that 
Chicago is relegating its goods traffic to the tunnels, 
keeping the daylight routes for air - breathing 
humanity. In working out the solution of the 
vexed traflic-problem, it is the conveyance of goods 
that is the great difficulty ; or, perhaps we should 
say, it is the mixture of fast passenger and slow 
goods that complicates the problem. The delibe- 
rate movement of carts or wagons, and the de- 
livery of goods from the street level, are the 
great obstacles to progress. Now that mechanical 
street traction is within measurable distance of 
adoption for urban traffic, there is some hope 
that we may get a fair speed of passenger 
communication on the streets, if the Chicago 
scheme prove as successful as its projectors anti- 
cipate. There are some rather intricate details 
yet to be worked out, or at any rate to be proved, 
before the delivery of goods by tunnel can be an 
admitted success ; but whatever comes, it may be 
said that the Chicago tunnel scheme attacks in a 
practical manner one of the most difficult and 
most urgent problems of modern civilisation. Auy 
considerable increase in the speed of passenger 
street traffic, say up to 15 miles an hour, would 
mean to London a gain that might be represented 
by millions of pounds yearly ; and the same may be 
said in lesser degrees of other large centres of 
population. Our civic authorities would do well, 
therefore, to watch for the development of the 
Chicago scheme. 


Tue Inxuro1s Steer Works. 


The afternoon of Wednesday, June 1—the first 
day of the session for the reading of papers—was 
devoted to an excursion to the South Chicago 
Works of the Illinois Steel Company. These 
works form part of the Federal Steel Company, 
which has been merged into that gigantic combina- 
tion, the United States Steel Corporation. When 
it is stated that they occupy an area of 330 acres, 
that they comprise ten blast-furnaces, Bessemer 
and open-hearth plants capable of turning out 
120,000 tons of finished plates a year, and 717,000 
tons of rails in a year, and that 6200 men are em- 
ployed, it will easily be understood that a very com- 
plete account of the works could not be produced as 
the result of an afternoon’s visit. The following 
brief particulars, compiled from figures received, 
will, however, be of interest :— 

The ore-handling machinery is of the most ap- 
proved type, and is capable of dealing with over 
800,000 tons. The unloading apparatus consists of 
two groups of adjustable table-aprons, mounted on 
travellers, so that they can be traversed along the 
quay. Each apron has a 5-ton grab-bucket, operated 
by a hoisting-engine. The ore is discharged from 
the bucket into a trough, which runs parallel 
with the dock, and thence it is distributed to the 
furnaces by means of two travelling-bridges, each 
having a 10-ton grab - bucket. The hoists to lift 
the skips for charging the furnaces are operated 
by electric motors. There are five horizontal 
cross-compound blowing-engines, and twelve of 
the vertical type. Two new vertical compound 
engines of the cross-compound steeple type, by 
the Allis-Chalmers Company, are designed to blow 
at 30 Ib. to the square inch when running at 40 re- 
volutions per minute. In the plate-mill there are 
a 90-in. and a 132-in. train ; there are two travelling 
electric charging-machines for serving the furnaces. 
Heated slabs are also taken from the furnaces 
by these machines, and placed upon live rollers 
of the mill. The greatest width rolled is 126 in., 
and the longest plates 66 ft. Each mill is driven 
by a single - cylinder Porter-Allen engine, the 
cylinders being 54 in. in diameter by 66 in. 


and weighing 17 tons, can be reduced to any required 
section, from the 4-in. by 4-in. billet upwards, or 
to a 36-in. wide slab, without changing rolls. The 
horizontal rolls are driven by a pair of reversing- 
engines 46 in. by 60 in., the vertical rolls being 
actuated by a 26-in. by 30-in. engine. 

In the Bessemer department there are three 
15-ton converters and two 150-ton metal-mixers. 
The rail mill has a capacity of 5400 tons of finished 
rails per day of 12 hours. 

The handling of plates by cranes fitted with 
electro-magnets, in place of the ordinary slugs and 
hooks, is a feature that was early adopted at these 
works. There is also a plant for granulating slag 
and converting it into cement, the capacity being 
1800 barrels a day. In another place a much 
larger plant is being erected. 


(To be continued.) 








EIGHT NOMINAL HORSE-POWER COM- 
POUND HAULING-ENGINE. 

WE illustrate on page 11 the compound hauling- 
engine exhibited at the Royal Show last week by 
Messrs. William Foster and Co., Limited, of the 
Wellington Foundry, Lincoln. The general character 
of the engine is well shown in Fig. 1, whilst details of 
some of its special features are represented in Figs. 2 
to 6. The cylinders measure 6? in. and 11} in. in 
diameter by 12-in. stroke, and the boiler pressure is 
150 lb. per square inch. When desired, high-pressure 
steam can also be admitted to the low-pressure cylinder, 
and the engine will then work as a two-cylinder high- 
pressure engine; and it is also possible to cut off steam 
from the high-pressure cylinder entirely, and run with 
the low-pressure cylinder alone at work. The pro- 
vision made to this end is represented diagrammatically 
in Figs. 2, 3, and 4. In Figs. 3 and 4 the engine is 
shown working compound in its normal condition. The 
jacket of the high-pressure cylinder is shown at a, the 
inside of the high-pressure valve-chest is marked e, 
whilst g denotes the high-pressure exhaust-port which 
leads through the valve ¢ into the low-pressure valve- 
chest h, from which the steam finally escapes through 
the exhaust-port /, as indicated in Fig. 3. This is, as 
stated, the normal mode of working. oi however, the 
valve communicating with the jacket a, to be seen in 
Fig. 4, is opened, live steam flows into the annular space 
round the valve 7 (best seen in Fig. 2), and forces the 
valve down into the position shown in this figure. The 
high-pressure exhaust then escapes through the centre 
of the valve i into the cover j, and out through the 
exhaust passage shown, whilst the live steam escapes 
round the exterior of the valve i into the low-pressure 
cylinder, and exhausts in its turn also into j. ‘The valve 
i, it will be seen, acts here as a reducing-valve, and thus 
prevents an excessive pressure being developed in the 
low-pressure cylinder. To work with the low-pressure 
cylinder alone, it is simply necessary to cut off steam 
from the high-pressure cylinder and admit steam 
through 7 to the low-pressure valve-chest. The spring 
gear on which the back wheels are mounted is repre- 
sented in Figs. 5 and 6, and appears to get rid of some 
of the difficulties inherent in the spring mounting of 
traction-engines in a neat and efficient manner. 

The weight, it will be seen, is taken by a single 
spring, resting on a cross-bar at its ends, and attached 
at its centre to a couple of levers c, pivoted at d, 
and pinned at the outer ends to the axle-boxes. 
Links, as shown in Figs. 5 and 6, maintain invariable 
the distance between the axle-centre and the centre 
of the last-motion shaft, the bearings for which are 
mounted on slides, the guiding surfaces of which are 
perpendicular to the line between the last-motion 
shaft and its driver. Owing to this arrangement, it 
will be seen that the gear-teeth always work in full 
mesh. 








LOCOMOTIVES FOR THE CENTRAL 
SOUTH AFRICAN RAILWAYS. 


By H. W. Hansury, Assoc. M. Inst. C.E., 
A.M.I. Mech. E. 


During the last ten years the locomotives built for 
the South African Railways have been steadily increas- 
ing in size and power, tosuch an extent that it almost 
appeared impossible that much further progress could 
be made in this direction, hampered, as the locomo- 
tive superintendents have been, by the narrow standard 
gauge of these railways. However, Mr. P. A. Hyde, 
chief locomotive superintendent of the Central South 
African Railways, has recently designed a passenger 
and also a goods locomotive which are considerably in 
advance of their predecessors, and are, the writer 
believes, the largest and heaviest of their class which 
have ever been built for the 3-ft. 6-in. gauge. An 
order for 15 of the former and 36 of the latter has 
been placed with the North British Locomotive Com- 
pany, Glasgow ; and this firm is now busily engaged on 
them, some of the passenger engines being already 


It is proposed, first of all, to touch upon the more 
important details of the passenger engine, the goods 
engine being probably dealt with in a future article. 
The engine (we are now referring to the passenger 
engine) is six-coupled, with a leading four-wheeled 
bogie, and a trailing Bissel truck. Its general arrange- 
ment is shown by the two-page engraving published 
with the present number, pay the further illustra- 
tions on pages 14 and 15, while the tender is shown 
by the views on page 18. 

Its most striking feature is undoubtedly the great 
length of boiler; this being accentuated, as far as 
appearance is concerned, by the extended smoke-box. 
The distance between the tube-plates is 18 ft. 64 in., 
and the boiler barrel, which is telescopic in form, and 
built up of three separate plates, each being 6 ft. 5,°, in. 
in length, with a lap of 44 in., and § in. thick, has a 
minimum diameter of 4 ft. 6fin. The thickness. of 
the door-plate is § in., the front tube-plate j in., and 
the saddle-plate }4 in. 

The fire-box, which is of the Belpaire type, is rather 
shorter than is the usual practice on these railways, 
but much broader; the ‘idles slope rapidly outward 
down to the foundation ring, where in plan the box is 
very nearly square, the dimensions being 7 ft. 3 in. 
outside in length and 6ft. 14 in. in breadth The grate 
area is correspondingly large—viz., 35 square feet. 

The inside fire-box is of copper, the plates being § in. 
thick throughout, with the exception of the tube-plate, 
which is increased to 1 in. at the tubes. The fire-box 
is stayed to the shell at the sides, back, and front end, 
with special grooved nickel-copper stays, of Messrs. 
Muntz Metal Company’s manufacture. The roof’ is 
secured by direct stays of Yorkshire cable iron, sus- 
pended from plates bent to channel section, and riveted 
to the inside of the shell. The stays at one end are 
inned to the channels, the other end being enlarged 
or about 3 in. of its length, and drilled and tapped to 
receive a set-screw 1,*, in. in diameter from the inside 
of the fire-box. The heating surface of the tubes 
amounts to 1714 square feet, and of the fire-box to 128 
square feet, giving a total of 1842 square feet. The 
rivets in the boiler are of steel; those in the fire-box 
are of Yorkshire iron. 

The tubes, of which there are 157, are of steel and 
lap-welded. Their external diameter is 2} in., the 
ends being expanded at the smoke-box tube-plate 
to 2,5, in., and contracted at the fire-box to 24 in. 
They are arranged in vertical rows, raised 2 in. above 
the horizontal at the front of the engine. 

The boiler is fitted with the Hornish mechanical 
cleaners. Two are attached to the top of the founda- 
tion ring at the front and back, and also one to the 
front plate of the boiler barrel at about water level; 
the latter, which is intended for the removal of 
scum, being operated by a rod attached to the 
cleaner-cock, and passing along the left side of the 
engine to the cab. When blowing off, the steam and 
water coming through the cock is carried to the front 
of the engine through a pipe attached to it, and 
brought under the boiler to the front of the cylinder. 
Each of the two cleaners on the foundation ring is 
provided with a separate cock, operated by hand, 
special gear not being required, as it is not necessary 
for these to be in use as often as the former. 

The grate is of the rocking type, and provided with 
a drop or dead plate at the front end, through which 
the cinders can be easily raked out into the ash-pan, 
instead of being taken out through the fire-door, which 
is frequently done when it is considered undesirable to 
remove the bars of those engines which are fitted with 
the ordinary grate. An improved method of operating 
the rocking-grate has been adopted ; a small steam 
cylinder and piston, 4 in. in diameter and 6 in. stroke, 
being used in lieu of the customary hand-lever, the 
dead-plate being separately manipulated by hand in 
the usual way. 

The ash-pan is provided with two dampers and two 
sliding doors, and is so constructed as to make it self- 
emptying. Both dampers are connected with each 
other, and worked together by suitable gear, a sepa- 
rate and similar géar operating the sliding doors. All 
the gear for the grate and ash-pan is conveniently 
arranged so as to be worked from the cab. 

The regulator is of the ordinary slide-valve type. 
Four 3-in. Ramsbottom safety-valves are provided at 
the top of the fire-box, the working pressure of the 
boiler being 2001b. per square inch. Two No. 9 
Gresham injectors, situated under the platform on the 
left-hand side of the engine, and placed one behind 
the other, so as to readily admit of examination should 
cause arise, supply the feed to the boiler; the clack- 
boxes being side by side on the front plate of the 
boiler, and 9 in. apart. 

Among other fittings are a combination steam-cock for 
sanding and the blower, Hulburd’s double gauge-glass, 
two whistles of different tones, train-heating steam- 
cock, steam-cock for turbine, &c. 

The turbine is used in connection with a dynamo 
for the purpose of supplying electric light for the 
large head-lamp. These are not shown in the photo- 








stroke. In the slabbing-mill ingots 32 in. by 42in., 





delivered at the present time. 


graph or drawings; their position, however, is just in 
ront of the chimney, where they are mounted on a 
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SIX-WHEEL COUPLED PASSENGER LOCOMOTIVE. 
CONSTRUCTED BY THE NORTH BRITISH LOCOMOTIVE COMPANY, LIMITED, GLASGOW. 
(For Description, see Page 13.) 


Fig. 3. 
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WIND-EFFECT ON ROOFS. Let a ship with a negative value of p—h (p being the 
To THe Eprror or ENGINEERING. metacentric radius and h the distance of the centre of 
Sir,—As up to the end of April no comments have been | gravity of the ship to the centre of buoyancy) ; it is 
made in ENGINEERING upon my article of February 26 | desired to know at which angle of inclination she will find 
last, the tacit consent of those interested inclines me to | her stability. ng sae tee 
assume that we may abandon the old idea of full wind-| Let a be any angle of inclination. 
pressure, and use the temporary method developed insaid| We have evidently— 
article. If not, I should feel grateful for any remarks | GG . 2 2 
upon, or objections to, my reasonings in respect of a 2-2Ni=A.Atanga. 3 ACC, = {tanga . (1) 
subject which is of vital importance in structural design. | put ; : 


Perhaps Dr. Stanton, who probably has studied this | 2 
question more fully than anyone, would favour your zAF ye 
readers with the publication of his opinion and deductions | ot we 
as a result of the experiments which he has made up to! P= Oni 30 
the present. consequently, (1) becomes 
I have been informed that the first engineer whose eyes | a y 
were opened to the great effect of suction as caused b CC,=ptanga . . . (2) 


air-currents is Mr. H. C. Vogt, of Copenhagen, well 
known for his researches on the propulsion of ships; and 
that his researches caused Mr. Irminger to make his 
valuable experiments on models, thereby giving us a 
practical basis. It might also interest your readers to | 
know that Mr. Irminger has experimentally proved that | 
pr is heavy suction on the lee side of roofs actually in | 
existence, 





Yours truly, | 
Buenos Ayres, May 31, 1904. THEODOR NIELSEN. | 





= _ 





= on 
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ON THE HEELING AND ROLLING OF SHIPS. | 











_To THE Epitor or ENGINEERING. | bed ae w_| | 

_ Sir,—With reference to the letter which has appeared c a 
* a na ; une an the ng na : the heeling LE | | 
and rolling of shi » with your kin ission, LE i, 
the following senerts — dist ates Nadealotts - a | | 

In the article of Mr. Johns it is said that the impor- oe le----- As 9 
tant formula, 

tang a = a/ qh—p Now the triangle C; D N gives 
P _C,D_ptanga_ p 

for the stability of wall-sided ships, was first given by O,Ne 2 a al 
Attw Ido not know the way followed by him, but 





as the methods of Professor Mengoli and Professor | We have also 
Scribanti are not accessible to every reader, I send you a| CC, = CO, _ p tang a. 


but as the lineC-C, is parallel to 9), g2, we have 
tang w = ange ; 


consequently, 





eee tin ts ES 
VIi+tgw v4+ tangta /4+ tang? a 
Now the triangle C, G C gives 
C,G2 =CG? + CO2-2C0G. CC, cos G CO, = h? + 
( p tang a hs 2 hp tang e ain wy 
COS wW C08 w ° 
Substituting for sin w and cos w their values, we get 
p* tang? « (4+tang?a) _), p tang? a, 
4 





cos W = 


C, G2? = h? + 
But the condition of the stability is C, G < C,N, con- 
sequently [see equation (3) ] :— 
P__ p24 Pr tang?a (4 + tang?a) _), p tang? a, 
4 


As 
1 


Onn 6 at 
1 + tang? a 
we find easily the equation 

a tang! a — hptang?a + h®—p?=0, 
which gives 

h—p 
tang a= /9 aetate 
Be 


TI remain, Sir, yours faithfully, 
Genoa, June 25, 1904. G. B. VERRINA, 








GLASGOW CORPORATION TELEPHONES, 
To THE Epitor oF ENGINEERING. 

Srr,—It was not my intention to have taken any notice 
of your article of May 20, in which Sg ublish the 
supposititious diagram contributed by Mr. Webb to the 
recent telephone discussion in“G w; but this morn- 
ing I have received a copy marked in blue —_ which 
bs Ae gga is an invitation to say something on the 
subject. 

T have only to say that Mr. Webb’s diagram is based 
entirely on fallacious premises. He ns at the bottom 
with an estimate which was never and he finishes 
at the top with a statement that the G w Corpora- 
tion telephones have cost 34/. each. This figure is only 
arrived at by unjustifiably manipulating the accounts, as 
has been distinctly pointed out by thé Eteotrical Engineer 
and by the Electrical Times, and I myself personally on 
a great many. occasions. The descending line is equally 
ridiculous. When the first estimate of revenue was made, 
it was not expected that the Corporation would be under 
any obligation to give telephones at message rates. The 
fact that they have had to do go, in pursuance of the 
Postmaster-General’s licence, has certainly reduced the 
average sone j but so long as that average receipt is 
more than sufficient to cover working expenses, and form 
an adequate reserve, it is immaterial whether the figure 
is the one estimated or not. 

T am, Sir, yours faithfully, 
A. R. BEnvert, 


Queen Anne’s Chambers, Broadway, Westminster, 
London, 8S.W., June 23, 1904, 








WIRE-ROD ROLLING-MILLS. 
To THE EprToR OF ENGINEERING. 

Sir,—I notice in your issue of June 3 you give a 
description of some recent developments in wire-rod 
rolling in Germany, and attention is particularly drawn 
to the three following matters, as representing new and 
improved practice:—(1) A double two-high mill, with 
automatic guides ; (2) An automatic reel for coiling 
continuously as they leave the rolls; (3) An inclined 
floor, ‘to minimise the risk of the loops getting entangled. 
On March 20, 1872, I took out a patent (No. 847), for the 
use in rod-rolling of a four-high mill—i.e., a double two- 
high mill, as you describe it, with an automatic guide from 
the square to the oval, practically identical with your 
illustrations, Figs. 7 and 8 on page 778 of the above issue, 
of the German mill. A mill built on this principle 
been in operation here ever since, and is at work to-day 
turning out 60 to 80 tons of rods every 10 hours. In 1893 
I took out Patent No. 24,620 for an automatic coiling 
machine, which Edenborn’s more recent patent very 
closely resembles, but does not improve upon. Coils on 
this pattern have worked here without a hitch for over 
10 years ; the inclined floor has also been in continuous 
use here for 30 years, and it was penned in the United 
States after we had had it at work nearly 20 years. Iam 
tempted to give the above particulars because the fashion 
of extolling German and American methods and manu- 
factures, and decrying their British rivals, is becoming so 
common as to constitute a real danger to British trade. If 
foreign makers are so far ahead of our home producers as 
they are represented to be, our customers are right in 
giving them their business. In the above-named cases 

think it may fairly be claimed that it is we who have 
been ahead, and they who are following. 

bi ae ax Bi ie 
. J. BLECKLY, Managi ‘irector, 
The Pearson and Knovles Ocal and Iron 
Company, Limited. 
Warrington, June 23, 1904. 





very easy method for establishing the formula in question. cosw cosw 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 22, 1904. 

Tue American iron trade continues to suffer from 
the depression which began to manifest itself last 
autumn. Notwithstanding the downward drift of 
demand, prices have shown a remarkable tenacity, and 
very few shadings have been made, notwithstanding 
the fact that the excess of producing capacity over 
demand under ordinary beet ~seme would force pro- 
nounced reductions. Recent meetings of manufac- 
turers have resulted in a reaffirmation of spring quota- 
tions, which will hold good until autumn. There is no 
disposition shown among manufacturers anywhere to 
stimulate demand by the lowering of prices. This 
policy may not be the wisest, but it is the chosen 
policy of all the great interests. Even the indepen- 
dent manufacturers of iron and steel are following in 
the footsteps of the great combinations, but shade 
just enough to obtain business to keep them 
busy rather than to lessen output. Eastern Penn- 
sylvania furnaces are still selling No. 2a foundry 
iron at 134 dols., and 13 dols. for No. 2 plain. 
Southern iron-makers are still practically in con- 
trol of the situation. The Pennsylvania tunnel 
contract has been in part awarded, and contracts for 
crude iron for this work will be at once awarded. A 
Philadelphia concern has secured an order for 20,000 
tons of castings. Steel billets are once more threatened 
with an attack on the part of buyers, and a meeting 
is to be held shortly at which the subject of a reduc- 
tion will again be considered. Merchant bar iron is 
selling steadily, but the demand is not sufficient to 
keep the mills running at full capacity. Mills are 
very hungry for orders for finished-steel products. 
Buyers refuse to purchase heavily, because of the 
unsettled condition of things; both the Billet Pool 
and the Beam Association will hold meetings early in 
July to go over the whole situation, and decide 
whether or not prices will be changed to suit the con- 
ditions now prevailing. A new factor entering into 
the new structural situation is the completion of the 
new structural steel-millof the Lackawanna Steel Com- 
pany. This company now make about 1200 tons of 
steel rails a day, and is enlarging capacity to a million 
or 1,250,000 tons capacity per year. The demand for 
structural steel would be much heavier than it is but 
for the fact that a great deal of work projected in the 
spring has been suspended until more favourable con- 
ditions obtain. 

Railroad companies are pursuing policies of retrench- 
ment which are resulting in the dismissal of a great 
many workmen. There is no evidence of this inactivity 
in the larger engineering plants, foundries, or machine 
shops. Mining developments are receiving a great 
deal of attention, and new companies continue to 
be formed. One of the latest concerns is the 
American Mining Company, which, with an assured 
capital of 15,000,000 dols., will develop some very in- 
viting opportunities in Honduras. This enterprise con- 
templates the building of 500 miles of railroad through 
that country. The Westinghouse Machine Company 
is now building three large engines for shipment to 
Japan, to be used in Japanese shipyards. Other 
inquiries for material are reaching our machinery 
makers from beyond the seas, and the domestic 
requirements are of favourable dimensions. The result 
is that the makers of machinery are giving very satis- 
factory reports as to trade conditions. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron market has 
had some ‘‘ups” and ‘‘downs” during the course of the 
ae week, but never very violent. n Friday a small 
usiness was done, and it was mostly at odd dates. 
There was no cash dealing at the forenoon meeting of 
the market, and quotations were in the peculiar position 


of er quoted, buyers 42s. 104d.- cash, and sellers 
42s. 10d. Dealing took place in the afternoon at 
42s, d. one month, while the cash quotation was 


42s. 84d. buyers and 42s. 94d. sellers. The settlement 
rices were :—Scotch, 51s. 9d. ; Cleveland, 42s. 104d. ; and 
ematite iron, 52s. 104d. per ton. On Monday no business 
was done in the market and quotations were practical] 
unchanged. The forenoon quotations were 42s, 8d. oe | 
buyers and 42s. a sellers, the month quotations being 
respectively 42s. 6d. and 42s. “4d. per ton. The settle- 
ment quotations were —5ls. vd., 42s. 9d., and 52s. 104d. 
perton. The marke : emained in a lifeless condition 
on Tuesday, only a very small business being done. 
Prices were easier, especially for cash, Cleveland showing 
a Gecline of 3d. per ton. In the afternoon the course of 
prices was irregular and flat, the quotations of Cleveland 
iron declining below the forenoon level. The opening 
was firm at 42s. 9d. cash, but at the cloze there were 
sellers at 42s. 7d. cash and one month. Business was a 
little more active this morning, the turnover of Cleveland 
warrants being 5000 tons. iron was steady round 
42s. 6d., but the month’s quotations, which opened 
firm at 42s. 7d., declined to 42s. 5d. buyers. Deal- 
ings also took place at odd prices. The afternoon 
was completely idle, with Cleveland iron steady and 
nominally unchanged at 493. 64d. cash sellers. The 


market quotations for No, 1 iron were:—Clyde, 57s.; 





if eaten 57s. 6d.; nf moan = — ae ed 
the foregoing shipped at Glasgow ; Glengarnock (ship 

at Ardrossan), 57s.; Shotts (shipped at Leith), 58s.; 
Carron (shipped at Grangemouth), 58s. 6d. per ton. 


Scotch Steel.—The local inquiry for new contracts 
continues disappointingly small. This, however, is 
made up for, to a considerable extent, by the demand for 
shipment, in which department a fair volume of business 
is being done. Prices are nominally without change, but 
owing to the slackness of the local demand at the moment 
makers are inclined to cut them somewhat for shipment 
in order to secure business. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia keeps firm; the ruling price of the week is 
12/. 2s. 6d. per ton. A good demand exists for the Far 
East and the Straits Settlements, and business is being 
done at 12/. 5s. per ton for forward delivery from Glasgow 
and Leith. 


West of Scotland Coal Trade.—The coal market in the 
West has shown no evidence of improvement during the 
past week. Ell coal, with the exception of the best 

ualities, is in poor demand. Splint coal is also plentiful. 
Goons is quiet, and can only be di posed of with difficulty, 
and the same may be por f of all classes of washed stuffs. 
In consequence of this state of things, the miners in a 
number of cases are not getting more than half work; and 
it looks as if they will require to face lower wages in 
the near future, as few collieries can be carried on just 
now at a profit. Prices f.o.b. Glasgow may be quoted 
as follow :—Ell coal, 8s. to 9s. 3d. (according to quality) ; 
splint coal, 8s. to 8s. 6d.; steam coal, 8s. 6d. to 8s. 9d.; 
main coal, 7s. to 7s. 3d. 


Automatic Tide-Signalling Apparatus.—An apparatus 
for exhibiting a code of signals showing the rise and fall 
of tide, day and night, in any water-way, harbour, or dock, 
has just been patented by Mr. Martin Boyd, harbour 
master, Irvine. It has been in operation there for the 
last three months, and has not only completely fufilled 
the anticipations of the inventor, but has proved of great 
advantage to ship captains and others visiting the port, 
inasmuch as they at once see the depth of the water in 
the harbour. Messrs. Stevenson, the lighthouse engi- 
neers, have given the apparatus their high approval of its 
value, its simplicity, and its accuracy. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield’s New Electric Station.—With some ceremony 
a new electric power-station was formally opened at 
Sheffield on Monday. For some time the use of electric 
power in the works of the city has been on the increase, 
and the electric-light station in Sheaf-street not being 
capable. of sufficient extension to meet it, the Corpora- 
tion decided to enter upon a new undertaking, and to 
encourage the use of electric energy as much as possible. 
In 1902 they acquired a site of about 10 acres at Neeps- 
end, most nr situated between the River Don 
and the Great Central main line, and affording excep- 
tional facilities for obtaining fuel, water, &c. As the 
land sloped, about 40,000 tons of earth and rock 
had to cs removed, much of which was converted 
into bricks on the spot and used in the buildin 
operations. The first portion of the station complet 
will accommodate 6000 kilowatts of plant, half of which 
is installed. The most complete arrangements have been 
made for the delivery of coal, and there is accommodation 
for practically any quantity. Beneath the coal-store are 
the boiler and engine-rooms, a in parallel bays 
and easily capable of extension. Four Stirling boilers 
have been ordered, two of which have already been 
installed. They are fitted with all the most modern 
accessories. Then there are two Parsons 1500-kilowatt 
steam-turbo alternators, each with direct-coupled exciter. 
The switchboards and other appointments of the station 
are of the most modern character, and the station is 
regarded as one of the most complete in the country. 
The whole has been carried out under the personal super- 
vision of Mr. S. E. Fedden, A.M.I.C.E., M.I.M.E., 
general manager and engineer. 


Messrs. John Brown and Co.—The annual meeting of 
the above company was held in Sheffield on Tuesday. 
In a review of the year’s work, Mr. J. D. Ellis, the 
chairman, said that last year they had been very short of 
armour-plate work, and at present they had not sufficient 
orders to carry them through the year unless further 
requirements were made by the Government. Thegeneral 
state of trade was exceedingly bad. The coal trade could 
not well be worse, and the whole of the South Yorkshire 
owners had been severely hit by the coal-tax. Many of 
their best customers, especially in France, had abandoned 
them, and contracts hitherto placed in England had been 
secured by the Germans. In shipbuilding, however, 
there was a brighter outlook. From their Clydebank 


works they had recently launched the battleship Hin- 
dustan and the first-class cruiser Antrim, both of which 
it was ho would be completed by February, next year. 


They had also on hand two large ships for the Cunard 
Company—the Coronia and the Carmania—which were 
650 tt. long, and the largest ships ever launched in Great 
Britain. They were now laying down, on the instructions 
of the Cunard Company, another vessel, much larger than 
anything which had yet taken the water. She would be 
760 ft. long, and was, he believed, being paid for by the 
Government under an arrangement they had made with 
the Cunard Company. She would occupy some two-and- 
a-half years in construction. In concluding, Mr. Ellis 
referred to the fact that he had completed fifty years in 
connection with Messrs. John Brown and Co., and now 
intended to retire from the position of managing director. 
Sir Charles B, McLaren, M.P., spoke at some length 





on the burden which the coal tax had cast on the shoulders 


of Midland coal-owners. He su ted as a means of 
equalising this burden that a tax of 2d. per ton should be 
placed on the whole output. 


Iron and Steel.—The drop in the prices of Lincolnshire 
irons has not been followed by any improvement, and 
much of the material sold is dis; of on special terms. 
There are no large stocks on hand, or a still further 
weakening would, in all probability, have been recorded. 
Quotations are as follow :—Lincolnshire forge, 44s. 6d. 
per ton ; Lincolnshire foundry, 45s. 6d.; Derbyshire forge, 
43s. 6d. to 44s.; Derbyshire foundry, 47s. to 48s.; East 
Coast hematites, 58s.; West Coast hematites, 64s. to 65s.; 
bar iron, 6/. 5s. to 67. 102. Business in the large East End 
houses is very unsatisfactory. The orders for armour now 
on hand are nearing completion, and unless fresh require- 
ments are made at an early date, men will again be thrown 
out of employment. 


South Yorkshire Coal Trade.—No improvement is 
noted in the coal trade of the district. Now the export 
season is in full swiog owners are noticing more than 
ever how hard they are hit by the coal-tax. any heavy 
contracts have been lost, for which the increased sales in 
other directions by no means compensate. Large freights 
are now, however, being forwarded to the Baltic ports, 
and values are firmer. Gas-coal is moving but slowly, 
and the sale of house-coal has almost reached its minimum. 








NOTES FROM CLEVELAND AND THE 
c NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, the market was cheerless 
in tone, quotations showed a downward tendency, and 
hardly any business was recorded. Foundry qualities of 
Cleveland iron were still rather scarce, and makers of the 
best brands ignored the market quotations and asked 
about 1s. above them, but buyers were very backward. 
There seemed to be no confidence whatever in the 
future, and what transactions were recorded were in 
small lots for early delivery, buyers being unwilling 
to purchase more than was necessary to meet imme- 
diate requirements. Merchants offered No. 3 g.m.b. 
Cleveland pig iron at 42s. 104d. f.o.b., and some of the 
makers were prepared to sell at that figure. No. 1 
was 453.; and No. 4 foundry, 42s. 6d. The lower qualities 
were plentiful, and rather easy in price. Grey forge was 
42s.; mottled, 41s. 6d.; and white, 41s. 3d. East Coast 
hematite pig was abundant, and prices were further 
reduced a httle, mixed numbers falling to 51s. 6d. for 
early delivery ; whilst No. 1 was on sale at 52s. No. 4 
forge hematite stood at 49s. 6d. Spanish ore quotations 
were also lower. Rubio (50 per cent. quality) was to 
be had at 14s, 9d. ex-ship Tees. Middlesbrough warrants 
closed 42s. 6d. cash buyers. Mr. E. F. Jarvis exhibited on 
*Change an Ados carbonic acid recorder for automatically 
and continuously recording the percentage of carbonic acid 
in the gases from blast-furnaces either after leaving the 
stoves or after combustion under the boilers. The appa- 
ratus, when attached to gas-producers or boilers, will 
check the working of the stokers, and considerable 
economies in the consumption of fuel can thereby be 
realised. To-day the market was very weak. Cleveland 

ig-iron prices were further reduced. No. 1 was 44s. 104d.; 
RS. 3 g.m.b., 42s. 74d.; No. 4 foundry, 42s. 44d. ; grey 
forge, 41s. 104d. ; mottled, 41s. 44d. ; and white, 41s. 14d. 


Manufactured Iron and Steel.—These two branches of 
the staple industry are very stagnant. Several firms are 
becoming short of work. New orders are very scarce. 
It cannot be said that quotations are altered, but they 
are nominal, and many firms would lower prices if it 
appeared to them that such an action would bring 
them business. Common iron bars are 6/. 2s. 6d.; best 
bars, 62. 12s. 6d.; iron ship-plates, 62. 7s. 6d. ; iron ship- 
angles, 6/. 2s. 6d. ; steel oo 5l. 12s. 6d.; steel 
ship-angles, 5/. 5s. ; steel joists, 5/. 5s. ; steel boiler-plates, 
71. ; steel sheets (singles), 7/. 5s.; and steel sheets (doubles), 
7l. 15s.—all less the customary 24 per cent. discount. 
Heavy sections of steel rails are quoted 4/. 10s. net cash. 


Coal and Coke.—Gas-coal is in fair request, as are also 
bunkers, but the supply is very plentiful. Prices show 
little or no change. Cokeisfirm. Average blast-furnace 
kinds keep at 14s. 3d. delivered here, and contracts have 
been made at about that figure over the second half of the 
year. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has continued quiet. 
The best 1 descriptions have made 14s. 9d. to 15s. 
per ton, while secondary qualities have brought 13s. 6d. 
to 14s. 3d. per ton. The house-coal trade has been dull, and 
without any special feature. The best ordinary qualities 
have made 13s. 6d. to 14s. per ton, while secondary de- 
scriptions have a 10s. 6d. to 13s. per ton. No. 3 
Rhondda large has m quoted at 14s. 6d. per ton. 
Foundry coke has made 17s. 6d. to 18s. 6d. per ton, and 
furnace ditto 15s. to 16s. 6d. per ton. As regards iron ore, 
Rubio has been quoted at 13s. 6d. per ton; Almeria at 
13s. 6d. to 13s. 9d. per ton ; and Tafna at 14s.6d. to 14s. 9d. 
per ton, charges including freight to Cardiff or Newport. 

A Floating Coal Depét.—A 12,000-ton floating coal 
depot arrived at Portsmouth on Monday from the Tyne. 
The depot is to be fitted with eight towers, each having 
two Temperley transporters, and it will then be placed at 
moorings in the harbour. Large shipsare to lie alongside 
to coal. 

The Welsh Tin-Plate Trade.—A meeting of the Welsh 
Tin-Plate Trade Conciliation Board was held at Swansea 
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on Thursday. The existing wage-rate agreement was 
continued for the ensuing year; and, therefore, peace 
will prevail in the tin-plate trade until July, 1905. 


The Export Coal Duty.—At the annual meeting of the 
Tredegar Iron and Coal Company, the chairman said the 
new export coal duty had exer @ prejudicial influence 
upon the northern and midland coalfields. Germany had 
increased her —— by 9 per cent., and France by 16 per 
cent., but Great Britain by only 1.4 percent. Owing to 
the duty, the Tredegar Company had lost a large contract 
with the Paris, Lyons, and Mediterranean Railway Com- 

any. He was sorry to find that people in the House of 
commons did not appreciate the question. 


Wages in Wales.—At a meeting of the Coal Conciliation 
Board for South Wales and Monmouthshire on Friday, 
an important letter by the independent chairman (Sir 
Michael Hicks-Beach), suggesting certain lines upon 
which the business of conciliation might be conducted, 
with the view of reducing the friction which hitherto has 
taken place in carrying on negotiations with respect to 
wages, was considered. Amongst the things suggested 
was a joint audit, which is under consideration. Sir 
Michael Hicks-Beach has been asked to meet the board. 


Exeter Tramways.+At the last meeting of the Exeter 
City Council the Electric Tramways Committee recom- 
mended the acceptance of tenders of Messrs. Dick, Kerr, 
and Co., London and Preston, for constructing and equip- 

ing 54 miles of electric tramways, at a cost of 42,055/. 

he tenders were 2880/7. less than the estimate. 


Blaenavon Iron Works.—One of the furnaces of the 
Blaenavon Iron Works, which have been idle for 34 years, 
has been re-started ; No. 6 furnace is also being re-lined 
and re-modelled. 


More Welsh Coal.—On Friday the Foxhole Colliery 
Company struck a fine vein of coal at Upper Bank, Llan- 
samlet Lower, at a depth of only 35 yards from the surface. 








ARGENTINE Rartway Procress. — Last year 21,000,000 
passengers and 15,500,000 tons of merchandise were trans- 

rted by Argentine railways. The total receipts were 
F 308,401 dols. gold, or 10,035,819 dols. more than in 1902. 
The profits amounted to 25,960 000 dols. gold, being an 
increase of 5,661,400 dola. New railways, comprising 
altogether 1696 miles of line, are at present in course of 
construction in Argentina, 


DeatH or Mr. J. Bower. — The death occurred on 
Sunday of Mr. J. Bower, C.E., borough engineer of 
Gateshead. Mr. Bower is said to have m the oldest 
borough engineer in the kingdom. His connection with 
Gateshead had extended over 35 years, and before he came 
to the town he had acquired considerable experience as a 
railway engineer. Mr. Bower was born in London. In 
1845, 1846, and 1847, he was a pupil of Mr. H. J. Castle, 
one of the lecturers at King’s College; and after leavin 
Mr. Castle, he was engaged in surveys under Sir 
Rennie, Mr. T. R. Crampton, Sir W. Cubitt, and Mr. 
W. M. Brydone, under whom he set-out 31 miles of the 
Great Northern Railway, from Biggleswade to Peter- 
borough. He was afterwards a draughtsman with Mr. 
Joseph Cubitt for seven years, during which he was resi- 
dent engineer at the New Woking Cemetery. In 1856 
he became chief assistant, at King’s Cross, to the Great Nor- 
thern Railway Company’s engineer, Mr. W. M. Brydone; 
and in 1861 he went to Liverpool to take charge ofa line 
of railway to that city. In 1864 he became resident 
engineer on a line from Lincoln to Grantham. In April, 
1868, he was elected a member of the Institution of Civil 
Engineers. Soon after his election, he was appointed by 
Sir John Fowler one of the inspecting engineers on the 
Trish Railway Commission, and he had 300 miles of railway 
allotted for him toinspect and reportupon. His appoint- 
ment to Gateshead dates from his return from Ireland. 
When he came to the district as borough surveyor in 1868, 
Gateshead was not half its present size, and he became 
—" with great quay works and a vast sewerage 
scheme. 





_Our Locomotive Exports.—The exports of locomo- 
tives from the United Kingdom in May showed an 
appreciable falling-off, as compared with the correspond- 
ing months of 1903 and 1902, the value of the shipments 
having been 149,835/., as compared with 158,632/. in May, 
1903, and 221,440/. in May, 1902. The Indian and Aus- 
tralian demand for British locomotives declined very con- 
siderably last month, but the engines forwarded to South 
Africa were valued at 88,760/., as compared with 40,240/. 
in May, 1903, and 64,5037. in May, 1902. The value of 
the locomotives exported to May 31, this year, was 
727,345/., as compared with 1,079,920/. in the correspond- 
ing period of 1903, and 866,359/. in the corresponding 
period of 1902. There has accordingly been a consider- 
able contraction in the exports this year. The value of 
the colonial shipments has moved on as follows in the first 
five months of the last three years :— 


May, 1904. | May, 1903. | May, 1902. 
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Colonial Group. 





sas & 
British South Africa 279,478 272,835 | 113,696 
British India ae 144,117 275,070 | 320,014 
Australasia .. 24,642 241,029 | 128,171 


' 





It will be observed that the falling-off this year in the 
Indian and Australasian demand has been marked and 
Serious. The value of the locomotives shipped to South 
America to May 31 this yec was 119,604/., as compared 
with 120,753/. and 49,1627. ix. the corresponding periods of 
1903 and 1902 respectively. 
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MISCELLANEA. 


His ee pe Highness the Prince of Wales has graciously 
consented to become patron of the Royal Meteorological 


Society. 

Official figures published by the British Electric Trac- 
tion Company, Limited, show that during the past year 
it carried 219,714,189 passengers over a route mileage of 
396 miles. These show in a striking manner how great 
are the services rendered to the public by the company. 
a receipts were 1,162,005/., equivalent to 2934/. per net 
mile, 


The Institution of Electrical Engineers held their 
annual conversazione in the Natural History Museum, 
South Kensington, on Tuesday last, when the guests were 
received by Mr. R. K. Gray, president, and Miss Gray, 
Mr. Alex. Siemens, president-elect, and Mrs. Siemens. 
There was a good attendance, the music for the evening 
being performed by the string band of the Royal Engineers 
and the Westminster Abbey Quartette. 


An International Industrial Exhibition will be opened 
at Cape Town in November, 1904, and remain open for a 
riod of three months. The Government of the Colony 
intend to make a comprehensive official exhibit of local 
roducts, and are further offering special prizes for light 
ocomotives, motor-cars, and other machinery. The 
exhibition grounds will be constituted a ‘‘ bonded store,” 
and any duty paid on goods not sold will be refunded on 
their re-shipment. Further particulars can be obtained 
on application to the Trades, Markets, and Exhibitions, 
Limited, Palmerston House, Old Broad-street, E.C. 


An official test of the new hydraulic buffer-stops, 
erected at King’s Cross for the Great Northern Railway 
Company by Messrs. Ransomes and Rapier, Limited, of 
Ipswich, took place on Sunday, June 19. The test train 
consisted of an engine weighing 64 tons, followed by a 
train weighing 305 tons more, making a total of 369 tons 
in all. The maximum speed at which contact with the 
buffers occurred was 9.4 miles per hour. This shock was 
successfully withstood, and diagrams taken showed that 
the resistance offered by the buffers was practically con- 
stant throughout. The buffers have a stroke of 7 ft. 

hese buffers are the largest re built by Messrs. Ran- 
somes and Rapier, and passed the tests most successfully. 
In some of the trial runs members of the inspecting party 
were seated in the carriages, and experienced no incon- 
venience from the eo a of the train by the buffers, 
the long stroke of which effected the deceleration of the 
moving mass gradually. . 


To-day the full service of electric trains was started on 
the 37 miles of railway in the neighbourhood of New- 
castle, upon the conversion of which from steam to electric 
traction the North-Eastern Railway Company have been 
engaged for the past 18 months. Sir George Gibb, the 
general manager of the North-Eastern, has thus made 
good the promise he gave when the first section of 
in April 
that the whole work should be com- 
pleted by June 30. There is to be a circular ser- 
vice running every half hour between Newcastle (Cen- 
tral) and Newcastle (New Bridge-street) vid Wallsend, 
Tynemouth, and Monkseaton, in addition to the local 
service between the Central Station, Newcastle, and 
Monkseaton, and between Benton and New Bridge- 
street, Newcastle. Then hourly trains are to be run by 
electricity between Newcastle (Central) and Tynemouth, 
over the Riverside branch, and, further, there is to bea 
service of express electric trains between Newcastle and 
Monkseaton, Whitley Bay and Tynemouth vid Back- 
worth, covering the journey to the coast in 20 minutes. 
Doubtless the trains will made more frequent when 
the initial difficulties of starting the new system of work- 
ing have been overcome; but it is highly creditable to 
the railway company and to the electrical contractors, 
the British Thomson-Houston Company, of Rugby, that 
they have been able to bring the whole of the electrified 
lines into use within so short a time after the conversion 
was decided ma especially in view of the amount of 
‘* pioneer ” work involved. 


Last Wednesday, June 29, the new laboratories and 
workshops of the Merchant Venturers’ Technical College 
at Bristol were opened by Sir William White, K.C.B. 
The college was first established under the name of the 
Bristol Diocesan Trade and Mining School in 1856, and 
was taken over with students and staff in 1885, by the 
Society of Merchant Venturers, who transferred it to 
large new premises erected for the pur in Unity- 
street. 
tion that further accommodation me necessary in a 
very short time, and this was provided in some measure 
by an annexe, opened in 1889. The Society realised that 
this would only afford temporary relief, and last year 
secured a building in Montague- place, to which the 
junior students have been transferred, and a building in 

osemary-street, which has been fitted with workshops 
for artisans learning boot and shoe-making, plumbing, 
printing, bookbinding, painting, and decorating. The 
new laboratories for mechanical and electrical engineering 
and applied physics are more than twice the size of the 
previous ones ; new shops for carpenters, bricklayers, and 
masons have been provided, and a new research labora- 
tory and reading-room have been opened. Every depart- 
ment is equipped with modern machinery and appliances. 
The rapid and steady numerical growth of the students, 
particularly of those attending the day classes, is con- 
clusive — of the reputation which the college is gain- 
ing ; and it is interesting to notice that the number of the 
adult day-students during the last session was consider- 
ably larger than the corresponding number attending the 


last—namel y. 
u 


So great, however, was the growth of the Institu- | E 


In the list of Birthday Honours conferred by the Kin 
there are several of interest to engineers. The new 
baronets include Sir Robert Ropner, M.P., the Tees 
shipowner and engineer, and Mr. George White, one of 
the pioneers of electric street-traction. Among the new 
knights are Professor Dewar, the distinguished Cam- 
bridge professor, who has also received quite recently the 
d of Doctor of Science of Oxford; Mr. George 8. 
Gibb, the general manager of the North-Eastern Rail- 
way, who served on the Committee of War Office Re- 
organisation and the Royal Commission on London Traffic ; 
and Mr. W. Lloyd Wise, who was the first President 
of the Chartered Institute of Patent’ Agents, and took a 
leading part in bringing about the legal recognition of the 

rofession in 1888. A C.B. has been conferred on Mr. 

. E. Deadman, an Assistant-Director of Naval Con- 
struction, and on Lieut.-Colonel H. A. Yorke, Chief 
Inspecting Officer of Railways, Board of Trade. Amongst 
the new Knights of St. Michael and St. George are Mr. 
William Shelford, C.M.G., Consulting Engineer for West 
African Railways. Among the Commanders of the same 
Order (C.M.G.), Mr. Charles Edwin Spooner, general 
manager of Railways of the Federated States of the 
Malay Peninsula. In the Order of the Indian Empire 
the following honours are also announced :—To be Knights 
Commanders: Colonel John Walter Ottley, RE., C.1.E., 
President of the Royal Indian Engineering College, 
Cooper’s Hill. To be Companions: Mr. Stephen Finney, 
manager, North-Western Railway ; Mr. Edward Waller 
Stoney, lately chief engineer, Madras Railway; Mr. 
Walter Home, manager, Jodhpur-Bikaner Railway, and 
state engineer, Marwar; Mr. Henry Joseph Johnston, 
— engineer, Public Works Department, 
Punjab. 








SpanisH Rattways.—The revenue of the Madrid, 
Saragossa, and Alicante Railway last year amounted to 
4,131, 032/., or 59,5977. more than the amount collected for 
1902. The profit realised last year, after provision had 
been made for the obligation service, declined to 260,567/., 
as compared with a corresponding profit of 374,977/. in 
1902, It was necessary, in consequence of this falling-off 
in the net profit, to sions the dividend for 1903 to 6s. 5d. 
per share, as compared with 9s. 7d. per share paid for 
1902. The company continues to suffer greatly from the 
depreciation of Beamish exchange. The annual loss sus- 
tained under this head during the three years ending with 
1903 inclusive was 477,076/. 





Coat IN ILLINoIs.—Coal-mining industry has made 
great progress of late in Illinois. The yearly production 
of the State during the decade ending with 1902 inclusive 
comes out as follows :— 


Output. , Output. 

Year ng Year. Tons. 

1893 .. 17,812,112 1898 .. 16,606,517 
1894 .. 15,279,979 1899 .. 21,820,553 
1895 .. 15,835,593 1900 .. 007,126 
1896 .. 7,666,630 1901 .. 24,403,172 
1897 .. oe 17,922,105 1902 .. ee 29,410,154 

In 1880 Illinois produced only 6,089,514 tons of coal, and 


in 1890, 13,653,946 tons. In 23 years the output has 
accordingly multiplied nearly fivefold. 





Tue Frencu Navy.—The French naval estimates for 
1905 have been recently revised, and revised, too, with 
a view to some reduction in the pro building 
expenditure. It was originally pro to commence, 
continue, or complete 151 vessels in 1905; the number 
has now been reduced to 143. This amended total is 
made up as follows:—Vessels to be commenced, 33; 
vessels to be continued, 88; vessels to be completed 22. 
The vessels to be commenced next year comprise 1 
armour - plated cruiser, 4 torpedo - t destroyers, 
20 torpebaduaté, and 8 submarines. The vessels to 
be continued comprise 5 ironclads, 4 armour - plated 
cruisers, 8 torpedo-boat destroyers, 54 torpedo-boats, 
16 submarines, and 1 second-class despatch-boat. The 
vessels to be completed comprise 1 ironclad, 1 armour- 
plated cruiser, and 20 torpedo-boats. he new con- 
struction expenditure proposed for 1905 now stands 
as follows:—Government arsenals, 2,327,196/.; private 
yards, 2,452,349/.; total, 4,779,5452. 





AGRICULTURAL Encines.—The value of the agricultural 
steam-engines exported from the United Kingdom in 
May was 110,201/., as compared with 96,3232. in May, 
1903, and 80,955/. in May, 1902. The exports to various 
countries figured in these totals for 92,261/., 
and 70,170/. ey: In the five months 
ending May 31 this year agricultural engines were ex- 
ported to the aggregate value of 403,944/., as compared 
with 333,772/. in the Lee Na ear ering of 1903, and 
236,994/. in the corresponding period of 1902. The exports 
made to European countries figured in these totals for 
275,833/., 247,1987., and 189,3987. respectively. The 
colonial demand for British agricultural engines is com- 
paratively trifling, —- only moved on as follows during 
the first five months of the last three years :— 


uro 
73,9012., 








Colonial Group. | 1904. | 1908. | 1902. 
ee Ee Se 

British South Africa .., 6,917 17,038 4,946 

British India ==... ~—..|_—7,384 4,179 5,814 

Australasia .. .. ..| 82,210 17,261 9,623 





The exports made to South America in the first five 
months of this year were valued at 14,063/., as compared 
with 15,7102. and 4826/. in the corresponding periods of 





Manchester Municipal School of Technology. 











1903 and 1902 respectively. 
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SIX-WHEEL COUPLED PASSENGER LOCOMOTIVE FOR THRE! CE 
CONSTRUCTED FROM THE DESIGNS OF MR. P. A. HYDE, CHIEF LOCOMOTIVE sv 
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CENTRAL SOUTH AFRICAN RAILWAYS (3-FT. 6-IN. GAUGE). 
BY THE NORTH BRITISH LOCOMOTIVE COMPANY, LIMITED, ENGINEERS, GLASGOW. 
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Avsrris, Vienna : Lehmann and Wentzel, Kirntnerstrasse. 
Brussg1s: E. F. Satchell, 8, Rue Capouillet. 
Carz Town : Gordon Gotch. 
EprxeurGH : John Menzies and Co., 12, Hanover-street. 
France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; E. M. Terquem, 81>is, Boulevard Haussman. 
Also for bdienaananie, Agence Havas, 8, Place de la Bourse. 
GrrMany, Berlin: Messrs, A. Asher and Co., 13, Unter den Linden. 
kfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Lei; : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guaseow : William Love. 
Inp14, Calcutta : Thacker, Spink, and Oo. 
Bombay : Thacker and Oo., Limited. 

Iraty : U. Hoepli, Milan, and any — 
LIVERPOOL : Mrs. ay med Landing ' 
MANCHESTER : John Heywood, 143, te. 
Norway, Christiania: OCammermeyer’s Boghandel, Carl Johans 

Gade, 41 and 43. 
New Sourn WaLEs, Sydney : Turner and Henderson, 16 and 18, 

Hunter-street ; Gordon and Gotch, George-street. 
QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Oo. 
RorrerpaM : H. A. Kramer and Son. 
South Austra, Adelaide : W. C. Rigby. 
Unrrep Statss, New York : W. H. Wiley, 43, East 19th-street. 
Chicago : H. V. Holmes, 957-958, Monadnock Block. 
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TORPEDO ATTACK. 


It appeared last week as if we were at last to 
have that ‘‘ object-lesson ” in modern naval warfare 
which experts and amateurs were so sure about 
when war was, for the first time, commenced between 
two Powers with modern well-equipped fleets. The 
ill-fortune which has attended the Russian arms from 
the beginning has not left them yet; and though 
the Muscovite squadron of three battleships and 
four cruisers accomplished on June 23 what had 
been considered the impossible feat of getting out 
of Port Arthur, they were denied the satisfaction 
of even striking a blow at their opponents. It isa 
curious fact that the war between China and Japan 
of ten years ago—when the latter Power had not a 
battleship to oppose to her enemy—should have 
been more fruitful in instruction for the naval 
tactician than the present war, when both sides 
are possessed of powerful ships. This is to be 
attributed to the prompt way in which the ever- 
practical Japanese took the initiative, and, before 
the Russians were ready, struck a blow which at 
once made the balance of naval power so unequal 
that the Russians were more than justified in 
avoiding battle. 

Whatever one’s political leanings may be, one 
cannot but spuinailiias with the Russian officers 
and men in the humiliation to which they have 
been subjected; the more bitter because it has 
come from the hands of a foe previously despised. 
If it be true, as stated, that the ships which came 
out of Port Arthur, only to be driven back in- 
gloriously, were simply trying to escape, being 
unable even to defend themselves through having 
landed a large part of their armament for the pur- 
poses of land defence, the situation must have 
been even more trying. Though the Japanese 
fleet possessed a decided superiority, such as could 
hardly have left the issue in doubt, one can under- 
stand the disappointment and vexation of a cour- 
ageous people at being driven helplessly without 
the ability to strike a blow in defence, and ulti- 











26! mately to be attacked with such disastrous results 


by the exasperating torpedo craft. 

Although this Renio-dapenase conflict, like the 
Spanish-American War, has yielded no lessons of a 
comprehensive nature in regard to fleet tactics, yet 
it is not without its suggestiveness. The great 
feature has been the efficiency of the torpedo, both 
in its stationary form as a mine, or when projected 
from craft in its locomotive character. It has 
always been recognised that it was a weapon of 





immense possibilities, and we see now under what 
conditions these possibilities may be translated 
into fact. The first attack of last February, when 
two Russian battleships and a cruiser were put out 
of action, brought home to us a fact always re- 
cognised—the need for vigilance. But, although 
this was a matter never in doubt, the lesson may 
be well taken to heart by a people, like ourselves, 
somewhat over given to undervalue our foe, and to 
trust to the valour of our sailors and soldiers, or 
our own good fortune, to prevent disaster. Although 
the Russians must have known that war was im- 
minent, they had no idea that the attack would 


7! come so soon. The moral is that anything physically 


possible should be provided against; and that 
diplomacy may give place to arms at very short 
notice. Japan displayed exemplary patience up to 
a certain point; but when she struck she struck 
suddenly. The example thus set, and its advantages 
manifested, may be improved upon in the future. 

The operations of last week are more fruitful in 
instruction than those of the opening of the war. 
Here we have two torpedo-boat attacks carried out 
under very different conditions. An attempt was 
made by the Japanese destroyers to attack the 
Russian squadron as it came out of Port Arthur in 
broad daylight. This led to an engagement between 
the Russian and Japanese destroyers, the cruiser 
Novik assisting the former. As might have been 
expected, the attack was repulsed ; but even had 
the Japanese destroyers overcome those of their 
enemy, it is difficult to imagine they could have 
done much damage to the Russian cruisers and 
battleships, supposing, of course, the latter to have 
their proper secondary armament for use. Never- 
theless, one Russian ship was hit and took fire, 
having to retreat into the harbour. What was the 
description of the ‘‘ ship” thus put out of action we 
are not informed. Probably it was one of the 
destroyers, as a Japanese telegram says a Russian 
destroyer was disabled, thought at what period is 
not stated. 

The way being thus cleared, the Russian squadron 
proceeded to sea, to be soon driven back to its port. 
In view of the operations it is difficult to imagine 
what — the Sanide admiral had in putting to 
sea at all, except for the purpose of escape, so that 
the fleet might still be available in the case of Port 
Arthur falling. The superior speed of the Japanese 
vessels effectually prevented this. The second 
torpedo attack was of a more instructive nature, 
although no very certain conclusions can be drawn 
until we have fuller details than are contained in 
the telegrams up to now received. 

It was 8 o’clock in the evening when the Russian 
admiral turned back for Port Arthur, and it was 
shortly after this that Admiral Togo signalled to 
his destroyers to go in and attack. “Their onslaught 
threw the Russian line out of alignment, but the 
ships continued on their course towards Port 
Arthur. Owing to the obstructions which the 
Japanese had succeeded from time to time in 
placing in the entrance to the harbour, the Russian 
ships had difficulty in entering, and they therefore 
anchored outside. This may have been a necessity, 
but it was a direct inducement to the Japanese 
destroyers to renew the attack, which they did 
throughout the night. ‘‘In spite of search-lights, 
in spite of mines,” the Times telegram states, ‘‘ the 
destroyers threw themselves upon the Russians, 
and succeeded in. sinking the Peresviet and in 
damaging the Diana and Sevastopol.” The former 
is a battleship of 12,674 tons displacement, built at 
St. Petersburg in 1901. The Sevastopol is also a 
battleship, built at St. Petersburg, of nearly 11,000 
tons displacement. The Diana is a cruiser of 
6630 tons, also built at St. Petersburg. 

That a torpedo-boat attack made during a méon- 
light night on a fleet thoroughly on the alert should 
prove so successful is an event that few gunnery 
officers would have anticipated ; and even now 
there probably will not be many British officers who 
would acknowledge that such an event would be 
at all probable if the attack should be against ships 
of the Royal Navy. This conviction might, how- 
ever, be due to that over-confidence in their own 
particular weapon which gunnery officers sometimes 
display ; but unless it can be shown that there was 
something radically wrong with the Russian ships, 
we shall have to modify our views as to the torpedo 
being so exclusively a weapon of surprise as has 
been hitherto generally thought. The impetuosity 
and persistence of the Japanese attack accounts for 
its success. Admiral Togo’s report states that the 
torpedo craft went in eight times. In spite of 
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this they appear to have had few casualties. 
Admiral Togo’s report says:—‘‘On our side 
destroyer Shirakumo’s ward-room damaged, three 
men killed, one surgeon and two men wounded. 
Torpedo-boat Chidori received one shot aft engine- 
room, but no casualties. Torpedo-boats 64 and 66 
slightly damaged.” A later telegram states that 
‘‘a third Japanese torpedo -boat, No. 53, was 
damaged.” 

That so little damage was done to the Japanese 
vessels after eight attacks on a prepared fleet argues 
that the conditions were not what could be described 
as normal, and we must not take the result of this 
engagement to be a measure of the efficiency of 
the torpedo. No doubt in the fulness of time, 
when we get a detailed account of this action, naval 
officers will find many points of interest and instruc- 
tion, both from the point of view of attack and de- 
fence ; but until such information arrives it is not 
possible to arrive at any definite conclusion. 

There is one other matter of interest connected 
with this sortie of the Russian fleet. It was only a 
day before the news arrived that the ships had put to 
sea that an account appeared in the papers, from 
what was described as a trustworthy source, that 
it was impossible for the ships which were tor- 
pedoed in February to have been repaired at Port 
Arthur, owing to the extensive nature of the 
damage and the lack of facilities at the port ; yet 
we see these vessels issuing forth capable of making 
a comparatively long run on their own steam. The 
fact must reflect great credit on the perseverance 
and resource of Russian engineers, for there is little 
doubt the ships were badly damaged. When the 
full account of the war comes to be written, no 
chapter will be more interesting and instructive 
than that giving the extent to which vessels were in- 
jured by torpedo explosions, and the manner in 
which repairs were executed. Whether such in- 
formation will modify to any considerable extent 
the design and construction of war-vessels, is a 
doubtful problem. At any rate, all suggestions 
that have been made up to the present: for pro- 
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Each successive step in 
speed involves greater size, and requires longer quay 
space, greater width of dock entrance, and deeper 
water. Thus, without a corresponding increase in 
dock dues, the Mersey Board and other harbour 
authorities have to provide more accommodation ; 
and it will be easily understood that the greater 
draught of ships has enormously added to the cost 
per unit for the deeper foundations and for the 
greater depth of dredging. 

The: Mersey Dock Board therefore decided to 
apply for an amendment of their Acts, so that the 
dues should be levied on basis of service rendered 
by them, rather than on the net tonnage of the 
ship. They contended that the machinery ought to 
be regarded as a means of earning revenue, because 
the speed of the great liners is their primary com- 
mendation to the travelling public. Ship-owners 
charge extra rates because of this, and they confine 
themselves to the carriage of passengers and mails. 
It has been urged that these high-speed vessels 
never pay their owners, although they confer 
national advantage in maintaining maritime supre- 
macy, and in adding, as cruisers, to our possible 
resources in times of war. This view has been 
accepted by the Government in the new arrange- 
ment made with the Cunard Company. The 
assumed national gain, however, does not com- 
pensate the dock authorities; and its principal 
claim to consideration here is that should the 
dues be heavier than those paid by the high- 
speed competing ships of other nations, our ocean 
greyhounds might be handicapped. This question 
merits serious consideration, for while the pro- 
posed new tonnage law is only applicable for the 
present to the Mersey, it is just possible that it will 
be adopted by others, unless, as in the case of 
Southampton, the owners of the harbour have 
other means—.e., the connecting railway—to com- 
pensate them for any remissions in dues. Lord 
Inverclyde said that the additional expense to 
the Cunard Company by the proposed alteration in 
the basis of taxation for their four high-speed 


tecting ships against torpedo attack have been) vessels would be 25001. per annum, which is a con- 
of a nature that the majority of experts have siderable amount. The effect on competition with 


considered impracticable. 
fallen into disfavour as being ineffective, and 
an armoured bottom is considered of doubtful 
utility, even if it were advisable to devote sufficient 
displacement to such a means of defence. The ex- 
tensive damage due to torpedo explosion renders 
cellular structure a difficult problem; though if 
such a means were adopted, care should be taken to 
make the connections as flexible as possible. The 
grounding of the Apollo some years ago gave a 
valuable object-lesson in this direction. 








SHIPS’ TONNAGE AND DOCK DUES. 

A pecision of far-reaching importance was ar- 
rived at by a Committee of the House of Com- 
mons on Tuesday, when, following the action of 
the House of Lords, they passed the preamble of 
the Bill promoted by the Mersey Dock Board estab- 
lishing a new basis of fixing ship tonnage for dock 
dues. This is a matter upon which there has been 
a long controversy, because, while it was admitted 
on all hands that the tonnage laws are in many 
respects anomalous, having outgrown the simple 
conditions of the old sailing-ship days, there was 
difficulty in arriving at a general concensus of 
opinion as to the most acceptable amendment. 
Tonnage laws from the earliest times have been 
based on earning capacity, which was easy of cal- 
culation with sailing-ships, as only crew-space had 
to be deducted to determine the measurement 
upon which dues were to be charged. The 
supersession of the sails overhead by machinery 
occupying space otherwise suited for cargo in- 
volved a complication. Although motive power 
must contribute to the earning capabilities, the 
law admitted deductions which, in the great 
majority of vessels, now amcunt to 32 per cent. of 
the gross tonnage ; and in the remaining ships— 
where the machinery space is less than 13 per cent. 
or over 20 per cent. of the gross tonnage—-the 
allowance is 1? times the actual space occupied. 
As speed increased, the deduction for machinery 
space, of course, rose. In the case of a 19-knot 


ocean steamer, for instance, the proportion of net 
to gross tonnage became 50 per cent., by reason of 
the increased machinery space deducted ; for 20 
knots it dropped to 46 per cent.; for 21-knot ships 
the ratio became 42 per cent.; for 23$-knot vessels 
it fell to 32 per cent.; and for 25-knot ships will 


The torpedo-net has | foreign ships ought to be considered ; 





ut it never- 
theless remains that some rational basis of taxation 
should be evolved. 

Some instances of the anomalies may be given. 
A fair measure of the accommodation which must 
be provided by the dock authorities would be the 
product of the length, breadth, and draught of a 
vessel ; the vertical measurement slightly influences 
the height of the quay, but this may he disregarded. 
The product of these three dimensions bears an 
approximately constant ratio to the gross tonnage, 
while net tonnage bears no relation to it. The 
Lucania and Cymric, for instance, are of about 
the same general dimensions. The former is 
12,952 tons gross, but deductions reduce the 
net tonnage to 4975 tons, while in the Cymric 
the reduction is from 13,096 to 8508 tons. In 


‘the one case the ship has fine ends, and the 


part of fullest section is deducted, because 
occupied by machinery ; the other vessel is 
fuller, with less space given over to engines and 
boilers. Thus, although the dock space required is 
about the same, the Lucania pays on only 38.4 per 
cent. of her gross tonnage, and the Cymric on 
65 per cent. In other words, the former pays only 
59 per cent. of the rates exacted from the latter. 
Four fast steamers, of an average of 10,537 tons 
gross, paid 4681/. for 44 voyages in a year; while 
four cargo-boats, averaging over 4000 tons less, paid 
78731. for 38, or six fewer, voyages. Time, how- 
ever, is an element in the measurement of service 
rendered. If it can be proved that the high-speed 
ship, carrying only passengers, occupies a berth 
one-half of the time necessary to discharge cargo 
from the other, and that two ships may therefore 
successively occupy one berth within the same 
period of time required for one cargo ship, the con- 
ditions would be altered, as it would influence the 
amount of accommodation required. It would seem, 
therefore, as if, in addition to a tonnage charge, 
there were some need for a rate per day beyond a 
given minimum period. 

In large ships the extent of the deduction for 
machinery space is inevitable, as a result of the 
aim to get high speed; it is, however, open to 
question whether in coasting steamers too much is 
not sacrificed to bring about a low net tonnage. 
In some cases the ratio of net to gross tonnage is 
15 per cent., and in one case as low as 6.5 per 
cent. Instances might be quoted to show how 





the proportion of net to gross measurement might be 
influenced were dock dues not a primary considera- 
tion. Again, the net tonnage would be increased 
by carrying the water-tight bulkheads to a greater 
height in the ship, and here we have a premium 
placed against the safety of ships. rofessor 
Biles, in his recent paper read before the Institu- 
tion of Naval Architects, pointed to the importance 
of having these bulkheads carried up to the upper 
deck to increase the reserve of buoyancy with any 
compartment full. Whereas most Channel steamers, 
as at present sub-divided, would float with one com- 
partment open to the sea, they would remain 
buoyant with two compartments flooded if the bulk- 
heads were carried a deck higher. Incidentally it 
may be stated that a part of the gain by the adop- 
tion of steam-turbine machinery may be counter- 
balanced by the smaller deduction made for ma- 
chinery involving more dues. On the other hand, 
the system of deduction has been conducive to 
adequate crew space being provided. On the 
ground of probable interference with this accom- 
modation for the men the Board of Trade inter- 
posed to prevent the dues being chargeable on a 
fixed proportion of the gross tonnage. In their 
view this would have abolished net tonnage, with 
its incentive to adequate space allowances; but 
surely they have power to enforce reasonable regu- 
lations to this end, without calling upon harbour 
authorities to meet the expense of a premium to 
induce shipowners to carry out their obligations. 
The case for an amendment of the tonnage laws was, 
however, clearly established before the Committee, 
the views from the naval architectural standpoint 
being stated on behalf of the Mersey Dock Board 
by Professor Biles, and for the Cunard Company 
by Sir William H. White. 

The difficulty is to evolve a remedy. The pro- 
posal of the Mersey Dock Board was to charge 
dues on the basis of net register tonnage, with the 
proviso that in no case was the basis of taxation to 
be less than 50 per cent. of the gross. The Com- 
mittee of the House of Lords, before whom the 
Bill came first, passed the preamble authorising a 
change ; but fixed the basis for taxation of all 
vessels at half the gross tonnage. As the Mersey 
Dock Board had power to increase the rate per 
ton, and could have done so in cases in which the 
net tonnage had been reduced, owing to the House 
of Lords decision, to 50 per cent., so they need 
not have been involved in any loss owing to this 
material change in their scheme. At present the 
rate is 1s. 4d. per net ton for ocean-going and 
43d. for coasting steamers. Any increase might 
have made the Mersey rates compare unfavourably 
with those prevailing at other large ports; if 
no advance were made in the rate per ton, the 
decision of the Lords would have _ brought 
about an average. A company possessing both 
high-speed and cargo steamers would, under 
these conditions, have been no worse off than at 
present, for the average ratio of net to gross ton- 
nage of several mail-steamers is about 42 per cent. ; 
of several intermediate steamers, 64.5 per cent. ; 
and of cargo steamers, 64.7 per cent. ‘The House 
of Commons Committee, which passed the pre- 
amble on Tuesday, reverted to the original scheme, 
that the dues should still be based on the net 
tonnage, provided that in no case should the basis 
be less than 50 per cent. of the gross tonnage. 
This gives the Mersey Dock Board the right to 
differentiate: théy may insist on vessels with a 
net tonnage, less than half the gross measurement 
paying dues on 50 per cent. of the gross tonnage, 
while other vessels will continue as at present. 

We have indicated the existing anomalies and the 
extreme difficulty of rightly weighing the legitimate 
claims of dock authorities carrying out a public policy 
without any intention to earn profit, as opposed to 
the interests of steamship lines whose existence 
may be essential to the Empire. The different 
decisions of the Committees of the two Houses 
is further proof ; but more significant still is the fact 
that the Committee of the House of Commonsdecided 
to make a special report setting forth their views 
as to what they consider to be the duty of the 
Board of Trade. ‘‘We think,” says this report, 
‘the Board of Trade ought to provide against the 
diminution of the incomes of dock and harbour 
authorities in the United Kingdom, and we also 
think that they ought, by proposing general legis- 
lation, to provide against the risk that they have 
pointed out to us our action will involve as regards 
the health and comfort of the crews.” It is a 
most unusual course for a Private Bill Committee 
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to make such a report, and there is every likelihood 
of more being heard of the matter when the Bill 
comes up in the House of Commons for third 
reading. Evenshould this stage be passed, the Bill 
would require to go before the Lords, owing to the 
material change made in it since it passed the Upper 
House. It is unfortunate that the question should 
have thus come up on a private Bill: it would have 
been more advantageous if the matter had formed 
the subject of Government action. The new scheme 
does not amend the Merchant Shipping Act, which 
is primarily at fault, but simply limits the deduc- 
tions which are to be made from the gross register 
tonnage in the jurisdiction of the Mersey Harbour 
Board. What is wanted is a well-considered 
scheme of reform, applicable to all ports; and the 
most useful method of arriving at a conclusive 
solution acceptable to all would be by a thorough 
inquiry made by a special committee. We hope 
the discussion of the Mersey Bill will have the 
effect of inducing the Board of Trade to take action 
in this direction. 








LIGHT RAILWAYS. 

Ir is doubtful if light railways have proved as 
satisfactory in agricultural districts as was antici- 
pated when the Act authorising their construction 
was passed. Their cost has proved so great that 
the available traffic in many parts does not promise 
a fair return on the capital outlay; and there are those 
who consider this due to the insistence on standard 
gauge, so that rolling-stock on the ordinary lines 
may pass freely over the light railways, and thus 
obviate that break of bulk which is an expensive 
matter. In India the 2-ft. 6-in. and metre-gauge 
lines have proved valuable feeders to the main 
railways, largely because the cost of transhipment 
from one group to another averages less than 1d. per 
ton. The introduction of a 2-ft. 6-in. gauge line in 
England, with transportation cars to overcome the 
disadvantages of breaking the gauge, will therefore 
be watched with keen interest. This line, the Leek 
and Manifold Valley Light Railway, was formally 
opened on Monday by the Earl of Dartmouth. It 
is a line 8} miles long, extending from Waterhouse, 
on the North Staffordshire system, up the pic- 
turesque valley of the Rivers Hamps and Manifold, 
running parallel with the famous Dovedale Valley, 
and terminating at Hulme End, near Hartington. 
Ultimately, an extension from Hulme End to 
Buxton, about 12} miles long, where the line will 
connect with the London and North-Western 
system, will no doubt be carried out to open up 
this lovely district to tourists. The cost of the 
line—a single track—-works out to 5000/. per mile, 
including parliamentary expenses, cost of land, 
rolling-stock, &c.; indeed, every charge. 

In designing it, Mr. Everard R. Calthrop, who has 
extensive experience of light railways, notably in 
India, proceeded, as is his usual practice, on the 
basis of a uniform maximum axle-load of 5 tons on 
engines, carriages, and wagons alike. That was 
the controlling factor, and the number of axles 
on the locomotives, and the length, in the 
case of cars and wagons, thus became the variant 
in the rolling-stock to suit the load. The rails 
weigh 35 lb. per yard, and are laid on plates 
resting on the sleepers, and are secured by 
two spikes on one side and a screw on the other. 
The plate has an angular offset, to tilt the rail 
slightly inwards to exactly correspond with the 
taper on the tyre; so that, although the rail is rolled 
flat on the top, the bearing is equal to the full 
width of the wheel. This materially reduces wear, 
and increases the life of both rails and tyres. There 
are no bridges over the line, but there are a very 
large number under it, due to the narrowness of 
the valleys and the tortuous courses of the Rivers 
Hamps and Manifold. The bridges are generally 
of small span; one is 42 ft., others are 30 ft. The 
construction is simple. Below each rail and under 
cross-sleepers there is a joist, rolled where of 
short length, and built up for larger spans. There 
is a short tunnel 167 yards long, pierced through 
a sidelong slope, principally to maintain the 
amenities in an estate of scenic beauty. 

The height of the tunnel, 15} ft., marks the load- 
ing gauge, which is thus sufficient to carry the 
largest wagon of the North Staffordshire rolling- 
stock, a horse-box, on the top of the transporta- 
tion truck of the new line. This truck, with its 
loading appliances, is the special feature of the 
line, and will be illustrated and described later in 


considerable overhang on each side, for the pur- 
pose of carrying road vehicles or for general traffic. 
At the base of the underframes there are grooved 
channels, along which the wheels of the standard- 
gauge wagon travel. Special gear for stopping 
and wedging the wagon in the proper position 
is provided. At the termini these larger wagons 
are run off the transportation trucks, so that the 
latter are never detained; and consequently a 
smaller number is required than would otherwise 
be the case were ordinary demurrage conditions 
experienced. The width of underframe adopted in 
the passenger cars on the new line is 7 ft. 2 in.; 
and thus, although the gauge is only 2 ft. 6 in., 
the carriage bodies have a clear width of 6 ft. 9 in. 
inside, and 8 ft. outside—as great as on a standard- 
gauge line. The bodies are more than three times 
the width of the gauge, and there is thus ample 
room. Internally they are arranged with a central 
passage, and a special disposition of longitudinal 
and cross seats for passengers. The locomotives, 
which have been provided by Messrs. Kitson and 
Co., of Leeds, are of the six-wheeled coupled type, 
with a boiler having 405 square feet of heating 
surface and 10 square feet of grate area. There 
are two outside cylinders, 114 in. in diameter by 
16 in. stroke. It is expected that these locomo- 
tives will deal with a load behind them of 100 tons, 
at a speed of 8 miles per hour, the ruling gradient 
being 1 in 40, and the sharpest curve of 4 chains 
radius. 








THE WESTINGHOUSE SYSTEM OF 
MULTIPLE- UNIT TRAIN CONTROL. 

THE necessity for rapid acceleration, and the 
advantages of being able to make up trains of any 
required length for local and urban traffic, have led 
to the adoption of multiple-unit trains, or trains 
composed of a number of independent motor- 
coaches with or without trailer-cars for such traffic on 
most electric railways. The Brooklyn Heights and 
the Chicago Elevated Railways in America, the 
Metropolitan Railway in Paris, and the Mersey 
Tunnel Railway in this country are all equipped on 
this system, and the same course is being adopted 
in the electrification of the Metropolitan Railway. 
The British Westinghouse Company, who carried 
out the conversion of the Mersey Railway to elec- 
tric working, are also supplying apparatus for the 
Metropolitan line ; and as the controlling gear for 
this system presents some novel features, the 
following description of it may be of interest. 
The motor-coaches on the Metropolitan Railway 
are being equipped with four motors of 150 horse- 
power each, each coach weighing approximately 
39 tons. For such heavily-powered cars a special 
type of controller has been designed, somewhat of 
the appearance of a turret or wheel, with fifteen 
separate unit-switches disposed round the centre. 
These switches are closed by compressed air against 
the action of strong springs, which open the con- 
tacts as soon as the air-pressure is removed. A 
special feature of the controller is that a common 
magnetic blow-out coil serves the whole of the 
switches, so that much weight and space are saved, 
and the wiring is greatly simplified. The air-pistons 
actuating the switches work in vertical cylinders, 
to which air is admitted from a central reservoir 
by means of needle valves operated by iron-clad 
electro-magnets. The contacts of the switch are 
enclosed in a vulcasbeston box or arc-shield, and 
are arranged to have a rolling and sliding motion 
when making or breaking circuit, in order that the 
contact surfaces may be kept in good condition. 
All joints carrying current are shunted by flexible 
copper leads, and all terminals and other live parts 
are insulated by sheets and bushings of vulcas- 
beston. Switches of this type have repeatedly 
broken currents of 18,000 amperes without any 
injury to contacts or elsewhere. 
In addition to the turret-controller just described, 
a complete motor-coach equipment includes a re- 
verser, an automatic maximum and zero cut-out, 
one or more small master-controllers, and a switch- 
board for controlling the car-lighting, compressor, 
and battery circuits. The reverser which governs 
the direction of the car is operated by an air- 
motor, to which the air is admitted by magnetic- 
ally-worked valves similar to those on the turret 
controller. The maximum and zero cut-out relay 
is connected with the operating magnet of one of 
the air-cylinders of the turret controller, the air- 
cylinder operating the switch which acts as main 
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the controller to go back to a position at which high 
resistance is in circuit, from which position it 
gradually returns automatically as soon as the 
voltage is restored. Momentary interruptions of 
current do not affect the device. The master-con- 
troller is under the direct operation of the driver, 
and is quite small, as its only function is to regu- 
late the small currents which work the valve mag- 
nets of the main controller. These currents are 
taken from a seven-cell storage battery, and their 
low voltage obviates the necessity for arc-shields 
or blow-out coils at the breaking-point. The 
master-controller has five notches for forward 
running and five for backward running, in addi- 
tion to the off position. At the first ‘‘ forward ” 
notch the emergency brake-valve is set. At the 
second, the main circuit is closed and the reverse 
set. At the third, known as the ‘‘ shunting notch,” 
the motors are connected in series with all resist- 
ance in. At the fourth, an automatic accelerating 
device comes into action, and the main controller 
goes on notching up, provided it is not checked 
by the limit-switch, till the eighth and last series 
notch is reached ; the limit-switch coming into play 
to maintain a uniform accelerating current. As the 
master-controller drum is rotated, the pistons in the 
turret-controller are actuated in order and the 
corresponding switches closed. When the master- 
controller handle reaches its last notch, the turret 
switches which have already been closed are simul- 
taneously opened and a number of others simul- 
taneously closed, thus making the parallel connec- 
tions for the motors. Then, subject to the action of 
the limit-switch, the controller automatically notches 
up to full parallel, and the highest motor speed is 
reached. It should be mentioned that should the 
driver throw his handle over to full parallel at 
the start, the-controller will still work automati- 
cally and gradually through all the series and parallel 
positions, so that no harm can come to the motors. 
A further advantage of this automatic acceleration 
is that a saving of 10 to 15 per cent. of the current 
consumption is obtained as compared with hand 
acceleration. Should the driver lose his hold of the 
controller-handle through accident or sudden ill- 
ness, it will fly back to the off position by spring 
action, and in so doing will open the circuit of a 
magnet coil controlling the air-brakes, so that the 
train is at once brought to rest. When the brakes 
are not required to act, however, as in reversing, 
the handle is passed rapidly over the off position. 
In running backwards the operation of the con- 
troller is the same as when running forwards. 








THE INTERNATIONAL COLLIERY 
EXHIBITION. 

Tue Colliery Exhibition being held during the 
present week at the Agricultural Hall, Islington, 
provides an opportunity for Londoners of keeping 
in touch with the development of an industry, the 
magnitude of which, at this distance from its base, 
is perhaps hardly realised. A large proportion of 
the visitors, no doubt, have never seen a coal-mine, 
much less been down to the workings; and it is, 
unfortunately, impossible to import a mine for the 
purpose of illustrating the methods of working. 
However, with the exercise of a little imagination, 
and an examination of the numerous appliances on 
view, a fair idea may be formed of the modern 
methods of coal-getting, although the distance of 
the Exhibition from the mining centres, and the 
shortness of its duration, prevent the presence of 
examples of the heavier types of machinery em- 
ployed. 

The present Exhibition is the second of its kind 
held in the Agricultural Hall. There are 130 
exhibitors, as against 81 last year, and in many 
cases the stands are particularly well equipped with 
appliances bearing either directly or dees on 
the colliery industry. The facts which strike the 
visitor most are the way in which electric power 
transmission is supplanting all other forms for 
underground purposes—although in this country 
steam still holds its own for the main winding- 
engines—and the remarkable number of auto- 
matic couplings devised for railway vehicles. The 
exhibits of automatic couplings vary from full-sized 
railway trucks, fitted with the devices in question, 
to tiny mahogany and brass models a few inches 
long. The persons who raise an outcry against 
English railway companies whenever a shunting 
fat»lity occurs, are certainly justified in their con- 
tention that there is no a of automatic couplings 





circuit-breaker, The zero cut-out acts by causing 





on the market ; but whether any of the present ones 





ee 





22 


ENGINEERING. 





[JuLy 1, 1904. 





could be adopted with advantage is quite anotir | 
matter. Many of them, perhaps the majority, may 

be dismissed as obviously impracticable on anything 

but a model scale : for no amount of ingenuity is of 

any use unless the inventor has a practical know- 

ledge of the conditions to be met with. This 

knowledge is often conspicuously absent. Fea- 

tures which one inventor holds as_ essential, 

another disregards, possibly because he fails to 

see how they could be embodied in his own de- 

sign. Even an appreciation of the simple fact 
that a loaded vehicle on springs may have to be 
coupled to an unloaded vehicle, would have shown 

the futility of some of the inventions. It must not 
be inferred that none, among nearly thirty examples 
shown, would give satisfaction under actual work- 
ing conditions ; but intricate combinations of 
catches and springs argue a greater trust in Provi- 
dence than a practically trained engineer is inclined 
to repose. If automatic couplings are ever to come 
into general use in this country, it is safe to say 
that the form adopted will not be the idea of a 
haphazard inventor who thinks he can supply a 
‘* long-felt want” by his own ingenuity. The real 
conditions to be complied with can only be properly 
known by those whose every-day business is con- 
nected with railway-rolling stock, and the efforts of 
the untrained outsider are misdirected energy. 

Messrs. W. T. Glover and Co., Manchester, are 
showing a variety of electrical cables, principally 
for colliery use. Fire-resisting cables are included, 
also cables strongly covered with plaited leather to 
withstand abrasion and rough usage. One single 
Diatrine paper-insulated cable has a copper section 
of 8 square inches, though it will be probably a 
considerable time before the necessity arises for 
such a capacity in colliery work. Callendar’s Cable 
and Construction Company, Limited, London, also 
have a particularly good display of cables of all sorts, 
as well as connectors and joint-boxes. A model show- 
ing the section of a bricked miue-shaft down which 
a cable is taken illustrates the methods of suspension 
of the cable, and the position of the joint-boxes in 
recesses in thesides of the shaft. Theonly other elec- 
trical cable-makers represented are the St. Helen’s 
Cable Company, Limited, who show both electrical 
and hauling cables. The Dialite cable made by 
this firm is used to carry the current for lighting 
the stand, passing on its way through a vessel of 
boiling water to prove its resistance to wetness and 
heat. 

The Worthington Pump Company, London, are 
exhibiting a steam-driven set of cross-compound 
two-stage air-compressors, as well as a smaller 
single belt-driven set. Several Worthington pumps, 
both vertical and horizontal, are shown; also a 6-in. 
three-stage centrifugal turbine-pump, direct-coupled 
to a 50-horse- power three-phase Westinghouse 
motor, running at 720 revolutions per minute. 

The British Meachlauteeuns Electric and Manufac- 
turing Company, Limited, are among the firms who | 
have anticipated the demand for electrical equip- | 
ment of collieries, and have laid themselves out to | 
meet it. They show both polyphase and continuous 
motors, although recommending the former for the 
rough and trying service of colliery work. A three- 
phase motor, giving 150 horse-power at 480 revolu- 
tions per minute ; another smaller one, coupled to 
a three-throw pump; and the separate parts of a 
third are displayed ; while another of 20 horse- 
mers is mounted on a Markham single - drum 

aulage-gear, capable of exerting a pull of 7} cwt. 
at 600 ft. per minute. Several varieties and sizes 
of starters and controllers are shown, anda H.T. 
switchboard feeder-panel is worthy of notice. It is 
fitted up with a three-pole automatic oil-break 
switch, synchronising apparatus, voltmeter, am- 
meters, wattmeters, power-factor indicators, &c., 
of the usual Westinghouse pattern ; no high-tension 
fittings being present on the front of the board. 

The International Time - Recording Company, 
London, show apparatus for recording the times of 











arrival and departure of workmen, &c. ; also speed- 

indicators and recorders for wagons, motor-carri 1 
and other road vehicles. The latter instruments | 
are small and neat in appearance, and of somewhat | 
novel construction. The journey-recorder contains | 
a circular card, which is graduated like a clock-face, | 
and rotates once in twelve hours. This card travels | 
underneath a pencil which has a slow radial motion | 
across the face of the card, returning suddenly to 


marks on. the card shows the time taken to 
compicte any given mile. The speed-recorder is an 
entirely positively operated device, depending 
neither upon centrifugal force nor electrical prin- 
ciples. The indicating-needle is connected to the 
driving-wheel by gearing and a flexible shaft at 
certain intervals, and kept in gear for a space of 
two seconds, when it is automatically released. 
The distance traversed by the needle on the scale 
in this time is obviously a measure of the speed of 
the car. Ata speed of 20 miles an hour the speed 
is recorded three times a minute. The instrument 
is often geared to another which registers the speed 
at every instant on a time-divided dial. 

Mr. William Boby exhibited one of the well- 
known Chevalet Boby heater-detartarisers for 
softening and heating boiler feed-water. These 
appliances use no lime for precipitating the im- 
purities, but depend solely on the action of heat 
from exhaust steam, by which a very high degree 
of softness is attainable. In case no exhaust steam 
is available, live steam may be used ; and in this 
case the quantity used is kept to the minimum 
amount by an ingenious automatic throttle-valve, 
shown on the stand. 

The stand of Messrs. Joseph Casartelli and Son, 
Manchester, presents a great contrast to the heavy 
machinery around, containing, as it does, a very 
complete set of surveying and similar instruments. 
Theodolites, levels, and compasses of all kinds, as 
well as water, air, and pressure-gauges are shown. 

The Diamond Coal-Cutter Company, Wakefield, 
have many different coal-cutters on view, driven by 
either compressed-air or continuous or three-phase 
motors. 

Messrs. T. Rowbotham and Co., Stockport, show 
steam and electrical hauling-gear and _ self-oiling 
tram-wheels, axles, &c. An annular recess is cored 
in the boss of the tram-wheels to form an _ oil- 
chamber, which is closed by a screwed cap. Fresh 
oil is put in at intervals through a hole in the cap 
closed by an internal spring dust-proof lid, which 
can be depressed by the spout of the oil-can. 

Bruun Loewener’s automatic water-softener is 
shown by Messrs. Lassen and Hjort, London. In 
this apparatus the hard water enters a chamber 
— near the bottom, which when full, over- 

alances. The motion of the chamber works a 
valve controlling the lime and caustic soda solu- 
tion, and also drives agitators keeping the water 
and chemicals in constant motion. 

Messrs. Ernest Scott and Mountain, Limited, 
Newcastle-on-Tyne, are exhibiting their new type 
of electric disc-type coal-cutter, driven by a 40 horse- 
power motor. Also a three-phase generator, 
motors, pumps, controlling apparatus, &c. 

Messrs. Babcock and Wilcox have models of 
their water-tube boiler with superheater, their 
chain-grate stoker, and Guttmann’s patent water- 
softener. Specimens of boiler parts and steel 
steam-pipes are also shown. 

Mechanical stokers are well represented at the 
Exhibition. ‘‘Triumph” Stoker, Limited, London ; 
James Proctor, Limited, Burnley; Meldrum 
Brothers, Manchester ; Erith’s Engineering Com- 
pany London ; the Stirling Boiler Company ; and 

essrs. Babcock and Wilcox, all have models, either 
full-size and working or small scale, of these appli- 
ances, which, however, are too well known to need 
more than passing mention. 

The exhibit of Mr. Arthur Koppel, London, is 
on a very elaborate scale, including as it does a 
light railway running the full length of the hall, 
on which a hydroleum locomotive travels back- 
wards and forwards, pulling a train of tipping- 
wagons and tubs. The hydroleum locomotive 
carries a small water-tube boiler with curved tubes 
surrounding a combustion-chamber of refractory 
material. The fuel used is any cheap oil or tar, 
which is driven through a special form of nozzle 
by a steam-blast on to the incandescent surface 
of the combustion-chamber. The amount of oil de- 
livered is automatically controlled by the steam pres- 
sure in the boiler. The engine is placed underneath 
the boiler, and drives an intermediate shaft through 
gearing, the drive from this shaft to the coupled 
driving-wheels being effected by means of chains. 
Other exhibits on this stand include a water-softener 
at work, a revolving frame for emptying tubs, and 
various details of colliery railway machinery. 

Messrs. Reavell and Co., Ipswich, have on view 


its starting-point at the completion of every mile. | an electrically-driven compressor of their rotary 


Its return causes one more mile to be registered by a | 


type, with a capacity of 250 cubic feet of free air 


counting-dial, on which the total distance travelled | per minute. A 50-horse-power motor is coupled 
is recorded, while the distance between the radial | direct to the compressor, so that the whole machine 





has only two bearings, and is very compact. The 
internal arrangements of a compressor of this type 
are displayed, and an air-hoist is shown in operation. 

Messrs. Gibbons Brothers, Dudley, show a great 
variety of machinery for breaking, elevating, and 
conveying coal and similar materials. Spiral, push- 
plate, and band conveyors are represented by full- 
sized sections ; and details, such as roller-chains, 
sprocket-wheels, elevator buckets, and tension gear, 
are also displayed. 

Messrs. Peter Pilkington, Limited, Bamber 
Bridge, Lancs., have one of their power-hammers 
in operation, driven by asmall motor. The conveni- 
ence of the hammer for forging or holding work for 
bending, and the ease with which the time and force 
of the blow may be controlled, are shown. Speci- 
mens of forged work, such as shackles, horse-shoes, 
&c., turned out by the hammer are to be seen on 
the stand. 

Messrs. Fraser and Chalmers, Limited, Erith, 
show a very compact motor-driven pump capable 
of delivering 200 gallons per minute against a head of 
175 ft. The speed of the pump is 200 revolutions 
per minute, obtained by a single reduction gear from 
a 15-horse-power motor. They also show a Rand 
rock-drill for heavy work, such as shaft-sinking, 
and a Sullivan diamond-prospecting core-drill, 
capable of being driven either by hand or power. 

Hadfield’s Steel Foundry Company have a very 
large exhibit, including wood and iron tubs running 
on a railway fitted with pulleys, greasers, and tub- 
controllers, the latter being devices for releasing 
either one, two, or three tubs, as required. Syl- 
vester’s patent prop-withdrawer is shown, and 
practical illustrations given of the way of removing 
props rapidly and safely. There are also to be 
seen on this stand a number of armour-piercing 
shells in sizes ranging up to 13.5 in. in diameter. 

The Hardy Patent Pick Company, Sheffield, show 
a large range of mining tools and machinery, from 
picks, shovels, and boring-machines to models of 
screens and coal- washers. Several well-known 
hand boring-machines are on the stand, and two 
new power-drills—the Daw rock-drill for either 
steam or air, and the Hardy heading, under- 
cutting, and nicking machine. The latter is a very 
portable contrivance, weighing, complete, only 
140 lb. It consists essentially of a Hardy air-drill 
capable of universal motion about any point on the 
supporting-pillar, so that vertical or horizontal cuts 
may be made at any height from the floor. The 
Hardy pit-prop drawer is also a well-designed and 
portable tool ; it is capable of being applied toa 
variety of uses where a pull is required, and weighs 
only about 2 cwt. 

Messrs. J. Hopkinson and Co., Limited, have a 
striking display of their valves and boiler mount- 
ings in a prominent position in the Exhibition. 
At one end of their stand is a high arch entirely 
composed of valves, expansion joints, &c., bolted 
together, while at the other end is a full-sized boiler 
front fitted throughout with the firm’s appliances 
and gauges. Lamps inside the furnace doors give 
a very realistic touch to the exhibit. 

The Pulsometer Engineering Company, Reading, 
in addition to several examples of their well-known 
pulsometer pump, show a swivelling centrifugal 
pump and a model of an air-lift pump for tube 
wells. A fine Deane vertical sinking pump, 
with positive valve gear of new design, capable of 
lifting 25,000 gallons per hour, is also to be seen on 
this stand. 

Messrs. Buxton and Thornley, Burton-on-Trent, 
are showing vertical and horizontal pumps; but 
perhaps the most interesting exhibit on this stand 
is an example of the Thornley valve - gear for 
winding-engines. This valve gear is designed for 
drop-valves, and is controlled by the governor, so 
that while steam is admitted for the whole stroke 
when the engine starts, the cut-off takes place 
earlier and earlier on the successive strokes as the 
requisite acceleration of the cage has been attained. 
We hope to illustrate this gear shortly. 

Messrs. Jos. Evans and Sons, Wolverhampton, 
have a very comprehensive show of pumps for 
sinking, boiler-feeding, and general purposes. 
Their compactly-designed beam pump is represen- 
ted by a compound set with 12-in. wen th for feeding 
boilers at 200 lbs. pressure. Centrifugal pumps 
and two types of syphon pumps are shown, there 
being no less than 13 pumps of all classes on the 
stand, which is well worth a visit from anyone 
interested in pumping machinery. 

Other firms whose exhibits are worthy of note 
are the General Electric Company, Limited, and 
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Messrs. Bruce Peebles and Co., who display motors 
and other electrical apparatus ; Messrs. Gwynnes, 
Limited, who have an exhibit of several of their 
centrifugal pumps of various types; Messrs. Mavor 
and Coulson, Glasgow, and Messrs. John Davis and 
Son, of Derby, whose stands contain examples of 
coal-cutting machinery and various auxiliary appli- 
ances; and Messrs. Cochran and Co., of Annan, who 
show one of their well-known multitubular boilers. 





THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 
(Concluded from page 896 of our last volume.) 

IMPLEMENTS— (concluded). 


Messrs. BamMForD AND Sons, Uttoxeter, showed 
a ‘‘new implement ” in the shape of a root cleaner 
and grater, which attracted some attention. There 
were two machines of this type exhibited, one for 
hand-power and the other for horse gear, steam, or 
oil-engine. The mechanism in each machine is 
very simple, and consists mainly of two revolving 
barrels, about 2 ft. long for the smaller machine 
and about 4 ft. long for the larger one. One of the 
barrels on each machine is connected to the main 
shaft; the other is worked by means of a chain drive. 
The two barrels are placed close together, so that 
they very nearly touch, and they are parallel with 
one another. The roots are placed in a hopper, and 
rest on the top of the two barrels below. When the 
barrels revolve, the turnips that rest upon them are 
tumbled about in such a manner that they are 
cleaned, and at the same time are gradually worked 
along to the cutting disc of the pulper. 

Mr. W. B. Baker, Bedford, showed an ingenious 
form of corn-drill, which was entered as a ‘‘new 
implement.” It is made for attaching to the front 
of an ordinary plough, and is driven by friction off 
either wheel of the plough, the delivery being 
effected by means of removable cup-plates of 
different sizes, which regulate the quantity of seed 
to.be sown. It is claimed that fixing a drill in 
front of the plough is the best way to sow corn, as 
the seed is covered by soil immediately on being 
sown. Asomewhat similar appliance, also entered 
as a ‘‘new implement,” was exhibited by Messrs. 
E. H. Page and Co., of Bedford. 

Messrs. P. J. Parmiter and Co., Tisbury, Wilts, 
showed two ‘‘ new implements,” one a turnip-lifter, 
and another a horse-hoe, both of which have special 
features. The former is a development of the 
firm’s patent turnip-thinner, and, like this machine, 
it works by the forward motion of the horse, and 
has nogear. It has been designed so that the wheels 
can work on the same frame as that of the turnip- 
thinner, in the form of a combined machine. The 
frame is made to take any width and height of ridges, 
and the hoe-blades can be opened or closed, so 
as to leave more or fewer plants, as desired ; and 
the hoe-wheel can be canted up in front so as to 
miss the leaves of high plants. The two-horse 
hoe, shown by the same firm, working as it does on 
the same frame as the turnip-thinner, has the 
advantage that it enables a farmer to have the two 
combinations in one. The hoe is flexible, each 
section or rank working separately, as a single- 
horse-hoe (as does also each hoe in a section), thus 
giving a level cut of even depth, in a furrow or over 
a ridge. It is claimed that this hoe steers with the 
greatest ease, and can be worked in among the 
smallest plants; and that, owing to the design of 
the blades and the clearance in the spring frame, it 
acts perfectly clear in the foulest crops. 

The Plano Manufacturing Company, Southwark- 
street, London, S.E., had a very fine exhibit of 
American implements of various kinds, many of 
which were manufactured at the company’s works 
in Chicago, and others in different parts of the 
States. They comprised harvesters and binders, 
mowers and reapers, corn-drills and ploughs. 

The Deering Harvester Company, Southwark- 
street, London, S.E., also had a fine show of 
American implements, the whole of them being 
manufactured at their own works in the States. 

Messrs. J. L. Larkworthy and Company, Worces- 
ter, showed, among a variety of machines, a ‘‘ new 
implement,” in the shape of a hoe and cultivator 
combined, which was manufactured by Messrs. 8S. 
L, Allen and Co., Philadelphia. The machine is fitted 
with a set of seven narrow cultivator teeth, which 
can be used when the ground is hard, and for close 
cultivation, without throwing much earth, as well as 
for deep work late in the season. Slight variation in 
the depth of work may be made by means of a lever 








while running, but for any considerable increase 


the wheels must be adjusted. By raising a lever on 
the left-hand side of the machine the teeth are 
carried well up from the ground, in case the im- 
plement has to be moved from one place to another ; 
while the steering is done by means of a lever on 
the right-hand side. It is claimed that, after a 
little practice, this machine can be used with the 
hoes set as close as 3 in. without endangering the 
plants. 

Of recent years hay-elevators have become some- 
what extensively exhibited at the Royal Show. The 
progressive depopulation of the rural districts and 
the rise in the wages rate have rendered it essential 
that the farmer shall, so far as possible, replace 
human muscle by horse or steam power. An inci- 
dental advantage has been the rapidity with which 
the hay can now be stacked out of further danger 
from weather changes, since with a modern ele- 
vator as much as 250 tons have been stacked in five 
days. Most elevators are simply portable chain 
conveyors, which, when erected, can be inclined at 
an angle of about 60 deg. or more with the horizontal. 
The hay being thrown on to the foot of the elevator, 
is then automatically raised and delivered over the 
upper end on to the stack. When first introduced, 
the requisite power for this class of implement was 
commonly derived from a horse-gin ; but now several 
firms are arranging for driving by means of a 
small 14 to 2-horse-power oil or petrol-engine. 
Amongst such arrangements we may note one shown 
by Messrs. E. and H. Roberts, Limited, of Stony 
Stratford, and another similarly driven was also 
shown by Mr. J. Wallis Titt, of the Woodcock 
Iron Works, Warminster, Wiltshire. 

Swath-turners are a class of implement of which 
as yet there are many competing patterns. A new 
type was exhibited by Mr. R. Maynard, of Whittles- 
ford Works, near Cambridge, in which the turning 
gear consists of a couple of rotating drums, from 
which project spikes, which lift the hay and turn it. 
These spikes are attached to an eccentric, and are 
thus withdrawn flush with the surface of the drum 
after they have done their work—a feature which is 
said to be of importance in windy weather, when, if 
the hay does not soon get free from the drum, it is 
liable to be carried away by the force of the wind 
before it can drop. 

The Spalding-Robbins Disc Plough Company, 
Limited, Finsbury Pavement House, London, 
showed two of their special disc ploughs. One of 
these was fitted with four cast-steel self-sharpening 
discs 23 in. in diameter, and with lever arrange- 
ment for lifting the plough. It was also self- 
steering. The other plough was one having six 
discs, but of similar design to the previous one. 
The principle of these ploughs is that they cut up 
the ground by means of revolving steel discs, and 
not by shares. It is claimed for this plough that 
it cuts a perfect furrow, and that it can turn a square 
corner without the driver having to touch a lever. 
In soft ground the weight of the plough is carried 
by three broad wheels ; in hard ground it will turn 
a furrow where an ordinary plough. could not work, 
and it will work on the steepest hill-side. During 
Thursday in show week one of these ploughs could 
be seen at work in a field on the Rectory Farm, 
at Hayes, Middlesex. 


Dartry. 


The principal novelty in the dairy department 
was a machine for making dried milk, which was 
shown by. Mr: J. R. Hatmaker, of 28, Boulevard 
Malesherbes, Paris. In this machine milk is fed 
over steam-heated rollers; the water is thereby 
driven off and. the solid constituents ,of the milk 
adhere to the rollers, and are scraped off these, as 
they rotate, into suitable receptacles. It is stated 
that the milk powder thus obtained can, at any 
subsequent period, be reconverted into milk again 
by the addition of hot water. The product is, of 
course, sterile ; but we should anticipate that the 
high temperature to which the milk powder is 
exposed would affect its flavour when subsequently 
used. Quite a number of cream-separators were 
entered this year as new implements. For many 
years such appliances were obtained almost entirely 
from Sweden; but there are now many British 
makers, though foreign machines still occupy a 
prominent position at this Show. A newcomer 
into this field of manufacture is the Wolseley 
Sheep-Shearing Machine Company, Limited, of the 
Sydney Works, Birmingham. This firm started 
originally to make the implement from which 
it takes its name, proceeded thence to the 


manufacture of machine-tools and motor-cars,; in 
which it gained great success, but in view of the 
enormous demand for its original speciality, trans- 
ferred these branches of manufacture to an indepen- 
dent company. It is, however, now again starting a 
new branch for the manufacture of separators, as 
stated. The bowl in this machine encloses a 
series of aluminium cones stamped out of the 
flat plate and ‘“‘nesting” into each other. They 
are very uniform in size and weight, and, being 
light, one or more can be replaced without 
upsetting the balance of the spindle. The bowl 
when in place sits loosely on a ball - head 
spindle, and can therefore find its own centre of 
rotation when speeded up. No worm-gears are 
used, but plain spur and bevel-gearing only. A 
silver medal was awarded to the Aktiebolaget 
Pump Separator, of Drottninggatan 9, Stockholm, 
for their new hand cream-separator, the special 
feature of which was a pump driven by a small 
crank, which maintains an even flow of milk into 
the bowl. The rate of supply of milk is thus 
varied proportionately to the speed at which the 
bowl is driven, so that lack of uniformity in the rate 
of turning has relatively little effect on the degree 
of separation. The Globe Separator, British and 
Australasian agency, of 3, Lloyd’s-avenue, showed 
a new cream-separator, in which attention has been 
paid to making easy the cleansing of the bowl, 
and also to the important matter of lubrication, 
which is provided for by a sight-feed lubricator. 
Three new implements were shown at the stand of 
Messrs. Wilhelm Meinhardt and Oo., of Hope- 
toun House, 6, Lioyd’s-avenue, London. Of 
these, one was intended for Pasteurising milk, 
which is effected by heating the milk within a 
series of shallow drums, 18 in. in diameter and 14 in. 
deep. Inside each of these chambers is a cor- 
rugated disc, which is kept in rotation at a speed 
of about 150 revolutions per minute, thus bringing 
all 8 of the milk into contact with the steam 
with which the sterilisation is effected. Another 
of the new implements here is an ‘‘emulsor,” 
which is intended to remedy the difficult 

which has arisen from the completeness with 
which in modern dairies the cream is separated 
from the milk. The latter, as it comes from 
the separator, is unfitted for feeding anything 
but pigs ; but by means of the emulsor its nutrient 
properties can be restored by adding to it any clean 
fat, such as margarine, olive oil, or linseed oil. 
This cil is, in the machine, thoroughly incorporated 
with the skim milk to form an emulsion. The 
machine is hand-driven, and consists essentially of 
a shallow drum, perforated with small holes at the 
circumference, and fed at the centre with .the 
milk and oil. This drum is run at a fairly high 
speed, and the mixture of oil and milk escapes 
at the circumference as an emulsion, which 
is said to be excellent as a food for calves. We 
regret to note, however, that the makers state that 
the same machine is excellently adapted for making 
cheese from skim milk by adding a Tittle margarine 
to the latter, and then making cheese from the 
mixture in the ordinary way. The third new ims 
plement is the ‘‘centrifug” churn. This consists 
simply of a tub in which a wooden beater of special 
pattern is revolved by suitable gearing round a. 
vertical axis. The top of the churn being always 
open, the progress of the butter-separation is 
visible throughout, so over-churning is easily 
avoided. The machines are made in different sizes ; 
the smaller, being driven by hand, are fitted with 
ball-bearings, to reduce the labour of churning. 
The time taken with these churns to secure prac- 
tically complete separation of the butter is said to 
be only one-half to one-third of that necessary 
with the old type of churn. 

The Dairy Supply Company, Museum-street, 
London, had on show a ‘‘ new implement” in the 
shape of a cream -separator, having a capacity 
of 17 gallons per hour. It is claimed that the 
power taken by it per gallon is much lower than 
that required by other machines of the same kind, 
and that its efficiency is higher. A special feature 
in connection with it is the device for screwing 
down the bowl itself on the worm-screw, thereby 
dispensing with the bowl spindle. Another ‘‘ new 
implement” shown by this firm was Carroll’s 
— Water-in-Butter Tester, which is due to 

ofessor T. Carroll, of the Irish Agriculture 
Department. It is capable of making four tests at 
one operation, and no chemicals are required. A 
sample of the butter to be tested is measured out, 
and is placed in a glass graduated tube, and melted 
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in a suitable boiler which is provided. After having 
remained in the boiler for 45 minutes it is taken 
out, and the percentage of water can be easily read 
off the graduated tube. 

A very fine exhibit of all classes of dairy ma- 
chinery was to be seen at the stand of Messrs. 
Thomas Bradford and Co., Salford, Manchester, 
though nothing particularly novel was noticeable ; 
and Messrs. G. Llewellin and Son, Haverfordwest, 
had also a collection of churns of the type which is 
associated with their name. 

The Melotte Separator Sales Company, Limited, 
Bristol, also showed a cream-separator, which was 
described as a ‘‘new instrument,” the capacity of 
which was said to be 16 gallons per hour. 


WINDMILLS AND Pumps. 


Last year a special interest attached to the exhi- 
bition of windmills, as previous to the Show the 
Society had carried out a series of trials, on the 
results of which they awarded a first prize to the 
mill shown by the Canadian Imperial Windmill 
Syndicate, of 14, Walbrook, E.C. The special 
feature of this windmill was the use of a mangle 
motion instead of a crank for giving the reciproca- 
ting motion to the pump-rod, and the pump-bucket 
was also of relatively large diameter, a feature 
which proved of much importance in the conditions 
under which the tests were carried out. This mill 
is again to be seen at the Show, and the makers 
have not found it necessary to modify in any par- 
ticular the design which was so successful last 
year. A windmill with some new features was 
also to be seen at the stand of Mr. J. Wallis 
Titt, of the Woodcock Iron Works, Warminster, 
Wilts. The governing of the ordinary windmill is 
generally effected by fixing the horizontal shaft 
on which it rotates so that this lies to one side of 
the centre of the tower. Hence, when the wind 
blows, it tends to turn the wheel round the centre 
line of the tower, and thus out of the wind. This 
turning movement is resisted by the tail fan to the 
lee of the tower, which is connected by a spring 
or a weighted lever with the carriage on which the 
wheel-shaft is mounted. If the wind increases in 
force, the wheel is moved out of the wind, raising 
the weight-lever or altering the length of the 
spring. Should the strength of the wind diminish 
again, the spring or the weight brings back the 
wheel to its original position. Generally, when 
springs have been used, they have been in 
tension, so that if they broke or rusted through, 
the governor-gear would go quite out of action. 
In the mill shown by Mr. Wallis Titt, however, 
a compression-spring is used, which will work prac- 
tically as well, if broken, as before. Secondly, with 
a tension-spring, the further the wheel goes round 
the less the leverage of the spring, for restoring 
the wheel to its former position ; whilst with a com- 
pression-spring this leverage increases the further 
the wheel is deflected. The wheel shown was 
arranged to drive a pump, and a number of other 
pumps were also on view at the same stand. One 
of these was a bore-hole pump, a class of pump 
which is peculiarly liable to give trouble at the 
bottom valve. This was avoided in the pump here 
shown by constructing this valve with spiral feathers, 
causing it to rotate every time it is lifted. This 
keeps the seat clean and equalises wear. The joint 
is made by a rubber disc mounted on the moving 
part of the valve. The seat, accordingly, is not 
subject to wear, and has not, therefore, to be 
drawn at intervals for re-grinding, as’ would be 
necessary if. metal-to-metal valves were used. 
A windmill shown by Messrs. H. P. Saunderson, of 
Bedford, embodies a different method of governing 
from that described above, the wheel canting when 
the strength of the wind gets too great. These 
wheels can be fitted on a wooden mast at the 
top of a building if required. They are fitted 
with self-acting lubricators which will run for 
three weeks without attention. It would, of 
course, be easy to arrange for windmills to run 
still longer without requiring the renewal of the 
oil supply; but with machinery exposed to the 
weather in the way that these are, it is very ad- 
visable that the head should be visited at relatively 
frequent intervals. _ Another firm showing wind- 
mills at the Show was Messrs. Duke and Ockenden, 
of 126, Southwark-street. These were at work 
driving diaphragm pumps, of which latter other 
forms mounted on wheels were also on view, being 
very portable, and therefore well suited for 
farm use. These pumps have no piston, but 
rubber diaphragm covering the cy- 


simply a 





linder. This diaphragm can be moved up or 
down a distance of 2}in., and inlet and outlet 
valves are provided in the usual way. Such 
pumps seem specially well adapted for pumping 
dirty water, since there is no cylinder, in the ordi- 
nary sense, to cut. Practically no machining is 
required in making them, the whole of the work, 
before assembling, being done in the foundry. 
Messrs. John S. Millar and Son, of Annan, N.B., 
also showed a mill which differed from others 
mainly in the use of a triangular tower, whilst a 
small mill was also shown by Mr. R. L. Capell, 
of Gold-street, Northampton. In this case the 
tower was braced by light ties fitted with turn- 
buckles, and is stated to be very light for its 
strength. 

Another interesting windmill is that shown at 
the stand of Messrs. E. and H. Roberts, Limited, 
of Stony Stratford. In the case of this mill the 
pump is driven by a quick-return shaper motion, 
so that there is a considerable saving of time on the 
return stroke of the pump-bucket. The journals 
to the wheel-shaft are self-oiling, and will run 
without attention for a month ; though, as already 
pointed out above, no builder likes his mill to 
remain unvisited by its attendant for so long a 
period. 

Or-ENGINEs. 

In our last issue we dealt with a large proportion 
of the oil and petrol motors shown, but there are 
still a few remaining for mention. Messrs. Ransome, 
Sims, and Jefferies, Limited, of Ipswich, showed the 
motor lawn-mowers which they introduced so suc- 
cessfully a short time ago. Twosizes were on view, 
one cutting a width of 42 in., and the other one of 
24 in. These have proved most useful on large 
estates and on cricket-grounds, being in every 
respect superior to the horse-drawn mower. There 
is less liability to damage the ground, they run 
very much quicker, and require only one man 
instead of the two usually employed with the 
horse-drawn mower. Motor mowers of a somewhat 
similar type were also shown by Messrs. Thomas 
Green and Son, Limited, of the Smithfield Iron 
Works, Leeds. The larger of these is built to cut 
30 in. wide, and is fitted with a water-cooled motor 
of 3$ horse-power, and a grass-box to deliver on 
either side. In this case the attendant has to walk 
behind the machine ; but in a large size, not shown, 
we understand that Messrs. Green supply a seat on 
which he can ride. Messrs. H. P. Saunderson 
and Co., Limited, of the Elstow Works, Bedford, 
showed a universal motor intended to replace the 
ordinary agricultural engine. The motor is 
adapted as a lorry for carrying, for hauling, 
ploughing, mowing, reaping, cultivating, and, in 
fact, for performing the work of a horse team in 
every respect. The engine has two cylinders, each 
5 in. in diameter by 5 in. stroke, and capable of 
developing 14 brake horse-power on the brake. 
As a lorry it can be rua at three speeds—viz., 3, 5, 
and 7 miles per hour, ‘and has seating accom- 
modation for two, though one man can readily 
attend to it when on the road. The same 
firm also show a number of small stationary oil and 
petrol-motors, ranging in size from 24 brake horse- 
power upwards. A portable petrol-engine of 12 
brake horse - power was shown by Mr. R. L. 
Capell, of Gold-street, Northampton, the special 
feature of which is a self-starting device in the 
shape of a small pump, by which the pressure can 
be raised in the clearance space when starting the 
engine. A motor delivery-van, fitted with a 12- 
horse-power engine, was shown by the Simms 
Manufacturing Company, Limited, of the Welbeck 
Works, Willesden-lane, N.W. The engine is of 
12 brake horse-power, and has two cylinders, with 
magneto-ignition, the ‘‘ break” being made inside 
the cylinder. The wheels have solid-rubber tyres. 
There are three speeds, and a reverse at each speed. 
At the top gear the drive is direct, without the 
intervention of gearing. 


MISCELLANEOUS. 


Mr. H. R. Marsden, Leeds, showed a ‘‘ new 
implement,”’ which created much interest, and 
which ought to prove of great value as an 
addition to his well-known stone-breaking, crush- 
ing, screening, and loading machinery. It con- 
sists of an elevator attachment to be used in con- 
nection with the screen, and the improvement in it 
belongs particularly to the loading and unloading of 
the buckets. The novelty of the apparatus lies in 
the fact that the chain of the buckets is carried 
round a slowly-revolving drum, and round an 





apparatus which forms one end of the screening 


um. The material, after it has been broken, 
passes down a shoot into a bottom revolving drum, 
part of which is conical in shape; and which may, if 
desired, be perforated with small holes, through 
which the dust falls. Four rectangular evenly- 
pitched holes are cut round this drum, and over 
these the buckets of the elevators fit tightly as 
they revolve. A double strand of detachable link 
chain, running on sprocket-wheels, which are fitted 
on the outside of the top and bottom drums re- 
spectively, carries the buckets, which are spaced 
the same distance apart as the rectangular holes in 
the drum, and through these holes the broken 
material falls continuously as the buckets pass over 
them. In this way none of the material can escape 
being taken up. The top drum, which forms part 
of the screen itself, has similar rectangular holes to 
the bottom one, so that the buckets discharge 
their contents into an inclined shoot leading to the 
screen. Simple provision is made for adjustment 
by means of sliding brackets attached to the bottom 
drum. This apparatus has been awarded the 
Society’s silver medal this year. 

Messrs. H. J. West and Co., Limited, Southwark 
Bridge-road, London, S8.E., showed a ‘‘ new imple- 
ment” in the shape of a safety carbonic anhydride 
refrigerating machine, with a combined pure ice- 
making tank and cold-storage chamber : the plant 
is very compact and convenient, and is a good 
specimen of this company’s work. 

Messrs. John Blake, Limited, of Accrington, the 
well-known makers of hydraulic rams, had a very 
fine show of these appliances, some of them being of 
large size, and the various useful applications of 
these water-lifters were illustrated by diagrams. 

At the stand of Messrs. Merryweather and Sons, 
Limited, Greenwich, could be seen a very useful 
apparatus for spraying and washing hop plants, 
which we understand has been very successful. 
The necessity for spraying hops with insecticide at 
certain periods is now recognised, and the ques- 
tion is how it can be done in the best and most 
economical manner. It has been found too expen- 
sive and slow when performed by means of hand- 
power pumps, where one man is required to work 
the pump and another to direct the spray nozzle ; 
and horse-power plant, though less costly to work, 
has many disadvantages, particularly on _ soft 
ground in wet weather. The apparatus exhibited 
was, therefore, designed, and consists of a light 
boiler and pumping-engine, which are mounted on 
a fixed or detachable carriage, together with a set of 
portable pipes having flexible joints, into which 
cocks, screwed for hose, are attached at conve- 
nient intervals. Small hose-pipes and spray jets 
can be fixed to these cocks, and the whole appa- 
ratus can be put together in less than an hour. 
The pipes are laid on the ground between the hop 
plants, and from eight to twelve sprays can be 
connected at once, and supplied with insecticide. 
The apparatus is very easily conveyed from 
place to place, and can thus be used for several 
gardens. It is claimed that the number of men 
required to work the plant is less than with hand- 
power, and that the spray is more penetrating ; the 
work also is more quickly done. Fruit and veget- 
able crops may also be watered by means of the 
apparatus. Messrs. Merryweather also exhibit a 
very compact form of petrol-driven pump, for use in 
place of the steam-engine, when more convenient. 
The combined petrol-motor and pump, illustrated 
on page 895 of our last volume, may also be used 
for the purpose, where a large number of spray 
nozzles is not required. We recently had the 
opportunity of seeing this apparatus at work in the 
gardens of the Royal Botanic Society, Regent’s 
Park, where the handiness and efficiency of the 
system were clearly shown. On that occasion a 
petrol-engine and pump, running at 300 revolutions 
per minute, and capable of throwing 300 gallons 
per hour, were spraying jets to a height of about 
25 ft. The spray is formed by means of special 


| nozzles, which can be adjusted in a very simple 


manner by merely turning part of the nozzle round, 
so that the insecticide can be thrown out in the 
form of fine mist or in the shape of a drenching 
shower. The engine is supplied in three sizes, 
according to requirements. The estimated cost of 
spraying by this method is about 7s. 6d. per acre, 
which cost includes wages, fuel for engine, &c. 
Messrs. Rushworth Brothers, of Colne, at their 
stand showed a stone-sawing machine at work in 
cutting Portland stone. This machine has lately 
been re-designed, and is much more compact for the 
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size of blocks cut than is usually the case. The 
cutting material used is chilled cast-iron shot, 
which is now obtainable in different sizes at about 
15s. per cwt. The saws are the usual plain-steel 
strips, and the chilled shot is fed in at intervals of 
half an hour or so. The size of the shot used and 
the rate of feed is varied according to the hard- 
ness of the stone, soft stones being cut with a 
feed at the rate of 2 ft. per hour. Another striking 
feature on this stand was an electric derrick 
crane, intended for use in the construction of large 
buildings, the supply of power being derived from 
the public mains. One of these cranes has. been 
used for the new Government buildings in White- 
hall. That on view at the Show had a jib 65 ft. 
Iong, and is designed to lift 3 tons at a radius of 
45 ft. It is fitted with a compound-wound motor 
of 10 brake horse-power, which, by means of 
clutches can be caused to operate the lifting, 
derricking, and rotating gears, either simultane- 
ously or separately. Messrs. Babcock and Wilcox 
showed models of their steam-boiler and super- 
heater, and also a model of their chain grate, and 
their water-softener. A specimen of the steel 
headers used on their boilers was also on view, 
as well as samples of high-pressure steam-pipes, 
made of wrought steel. A tee connection for 
such piping was a capital example of this class 
of work. A large selection of plummer-blocks and 
other millwright’s gear was shown at the stand 
of the Smith and Grace Screw Boss Pulley Com- 
pany, Limited, of Thrapston. Amongst these ex- 
hibits was a novelty in the shape of a combined 
hanger -standard and wall-bracket, to which a 
plummer-block can be fitted in a number of different 
positions, making the device well suited for stock- 
ing by a country dealer. 

Messrs. E. and H. Roberts, Limited, of Stony 


Stratford, had on view at their stand an overshot | ——--— 


water-wheel, 3 ft. 6 in. in diameter by 9 in. wide, 
arranged to drive a three-throw pump. Wheels of 
this kind are now somewhat out of favour, and for 
driving machinery have some disadvantages, since the 
speed of rotation is solow. Their efficiency is, how- 
ever, extremely high, and hence for low falls they 
have still an advantage over their modern rival, the 
turbine, as their cost in such cases is moderate. 
The wheel shown at this stand, in spite of its 
small size, is' stated to be capable of pumping 
700 gallons per day against a head of 120 ft. to 
150 ft., taking its supply of power water from a 
2-in. pipe. The constancy with which such wheels 
work gives them an advantage over windmills 
where the conditions permit of their adoption. 
Engineers’ tools of the kind likely to be useful in 
small country shops were exhibited by many firms, 
whilst in one or two cases the machines shown 
were calculated to appeal to a wider circle of 
clients. -Attention may be drawn to the fine series 
of pipe-screwing machines shown at the stand of 
Messrs. Joshua Heap and Co., Limited, of Ashton- 
under-Lyne, the largest of which is designed to 
screw bolts from } in. up to 2 in. in diameter, and 
pipes from 1in. to 6 in. in diameter. The machine is 
also fitted with a cutting-off device, enabling nipples 
to be produced complete on the machine. Accuracy 
of pitch is maintained by means of a lead screw, 
which gives a positive feed to the screwing-head. 
The Pythian Engineering Company showed as a 
‘new implement” a hand-power mortice-machine, 
in which is embodied a very simple and neat 
adjustment for varying the height of the chisel 
above the stock to be cut. The machine can further 
be used for boring, the change necessary being 
simply and quickly made. The vice for holding the 
stock is of the sudden-grip type, and the machine 
as a whole should prove very useful about an 
estate. At the same stand was a wheelwright’s 
machine for tanging spokes, boring felloes, and 
mortising naves, and with this went a band- 
saw attachment, making the tool a more or 
less universal one. Messrs. W. H. Wilcox and 
Co.,. Limited, of 23, 34, and 36, Southwark- 
street, had a large exhibit of engineers’ hand- 
tools of practically every kind, from hammers 
to tube - expanders, other exhibits comprising 
ortable forges and hand-power drilling-machines. 
his firm also showed the Penberthy injector, 
together with steam-gauges, boiler-mountings, and 
other steam fittings. An interesting exhibit was 
that of Messrs. George Cradock and Co., of Wake- 
field, who showed specimens of their ropes removed 
from different cable-lines and pit-heads after long 
service. One of these was taken from the Porto- 





bello route of the Edinburgh cable trams after! 


having run 105,384 cable miles. A piece of hose, 
which seemed to embody a useful idea, was shown 


at the stand of Messrs. Duke and Ockenden. This | 


hose is supplied with a renewable outer ply, which 
takes the greater part of the wear, and can be 
readily replaced on the necessity arising. 


THE AWARDS. 


The firms to whom silver medals have been 
awarded this year are the following :—Messrs. 
Blackstone and Co., Stamford, for their direct- 
acting centrifugal governor; Mr. H. R. Marsden, 
Leeds, for his elevator for stone-breakers ; the 
Ivel Agricultural Motors, Limited, of London, for 
their agricultural motor ; the Aktiebolaget Pump- 
Separator, Stockholm, for their hand-pump sepa- 
rator ; Mr. James R. Hatmaker, Paris, for his milk- 
drying machine ; Messrs. H. J. West and Co., 
Limited, of London, for their CO, safety refrigerat- 
ing machine ; and Messrs. Ransomes, Sims, and 
Jefferies, Limited, Ipswich, for their motor lawn- 
mower. 

ConcLusion. 

We regret to state that the official reports, so far 
available, show results even worse than those of 
last year. On no single day were the visitors as 
many as at the last Show, this being the case even 
on the Saturday, on which special attractions to the 
public were provided, in the shape of a military 
display by the Royal Horse Guards, which took 
place in the splendid horse-ring. A comparison 
between the two years is given in the annexed 
table. 
| 


- 
| Number Paying for Receipts at Gates. 


| Admission. 


1904. | 1903. 1904. | 1908, 








£, 0:0}. &: 1m, & 

Tuesday .. «ef, 2,011 | 2,685 | 60215 0] 671 5 0 
Wednesday .. ae 9,875° | 12,057 | 993 13. 61507 2 6 
Thursday We --| 10,912 | 11,408 |1060 2 0/1425 7 6 
Friday .. r --| 14,176 20,569 | 70815 01028 9 0 
Saturday =a --| 16,457 18,299 | 82217 0| 914.19 0 
Totals .. --| 52,930 65,013 |4088 2 6/5547 8 0 








It appears from the above that the visitors 
numbered 12,083 less than last year, and the 
receipts at the gate were 1459]. less. The number of 
visitors is the least for twenty-nine years. The 
Taunton Show in 1875, held during wet weather, 
being visited by only 47,768 people, and with this 
exception the 1904 Show has been the worst 
attended since the meeting at Canterbury in 1860. 
The loss last year was 9681/., but it is possible 
that the expenses this year have been less; but for 
information on this head we must wait some 
months. 








NOTES. 
PURIFICATION OF WATER BY SUNLIGHT. 


Tue results of some interesting experiments 
carried out by the Massachusetts Board of Health 
to ascertain the effects of heat and sunlight upon 
the organisms in water polluted by sewage matter, 
are given in the thirty-fourth annual report of that 
body. The colon bacillus is typical of sewage 
pollution, the number of this species present in a 
sample being generally taken as a measure of the 
pollution. The no less objectionable typhoid 
bacillus is frequently found accompanying B. colon, 
and these two organisms show a remarkable simi- 
larity in their power to withstand adverse con- 
ditions. Tubes containing equal volumes of 
virulent cultures of the two species were sub 
mitted in turn to different temperatures for a 
period of five minutes, after which a cubic centi- 
metre of the contents of each tube was allowed to 
incubate for 24 hours, the number of bacteria 
present in it being then counted. At temperatures 
of from 30 to 40 deg. Cent. both species diminished 
gradually in numbers, thé percentage reduction 
being greater for typhoid than for B. coli, about 
88 per cent, of the former and 30 per cent. 
of the latter being eliminated at 45 deg. At 50 deg. 
the B. coli were practically all destroyed, and the 
typhoid germs did not survive beyond 55 deg., 
with the exception of some half-dozen individuals. 
At temperatures up to. 80 deg. some few germs still 
remained, but both cultures were completely steri- 
lised at 85 deg.—a limit of temperature somewhat 
higher than usually accepted. Both species were 
rapidly destroyed by sunlight, an exposure of from 


30 minutes to one hour being usually sufficient to | 


sterilise the culture when spread out in a thin 
layer. With typhoid 95 to 99 per cent. of the 
germs were destroyed by 10 to 15 minutes’ expo- 
sure to direct i and very similar results 
were obtained with B. coli. Both show the same 
phenomenon as noted in other experiments—that 
while the majority of the germs are destroyed in a 
very short time, a few individuals nearly always 
spgeet to be better able to withstand adverse con- 
itions. 


Monicipat EvectricaL UNDERTAKINGS. 


The recent proceedings before one of the Parlia- 
mentary Committees, in the course of which the 
Newcastle Corporation evinced strong opposition to 
the grant to a private company of running powers 
over their tramways, are but an example of the 
suspicion with which the municipal trader views 
any interference with his monopoly. The same 
spirit has recently been shown in connection with 
the supply of electric light. It appears that in 
a number of municipal electric-lighting Bills which 
have been brought forward during the present ses- 
sion, several influential opponents have sought to 
obtain the insertion of a clause to the effect that if 
an electric-light undertaking cannot be run at a 
profit, the loss shali not fall upon the ratepayers 
generally, but upon the consumer. The various 
opponents sought to effect their object by securing 
the insertion in different Bills, confirming provi- 
sional orders, of what is known as the ‘‘ Bermondsey 
Clause.” As we stated a fortnight ago, that clause 
compels the local authority to so adjust their charges 
for the current that no burden shall fall upon the 
general rate. The committee refused to embody 
the Bermondsey clause in its entirety, but they 
desired to insert a clause on the following lines :— 
‘*(1) The accounts of the undertakers'shall be pub- 
lished annually in a form prescribed by the Board 
of Trade under the statute; (2) The local authority, 
at the end of five years in the case of a new, and 
of three years in the case of an existing undertaking, 
and thenceforward triennially, shall, so far as is 
reasonably possible, revise its rates, so that no loss 
shall be incurred by the ratepayers on the under- 
taking ; (3) Nothing shall prevent a local authority 
from entering into a contract to supply energy on 
special terms; but the rates charged in future con- 
tracts shall be either subject to revision at the trien- 
nial revision, or rise and fall (but not, excepting by 
consent, below any minimum named in the contract) 
pari passu with the general electric-lighting rates 
fixed at the triennial revision, and the promoters in 
each case will decide which of these alternatives they 
prefer to have inserted in their order.” If a clause 
of this kind is universally adopted, the public will 
have an opportunity of appreciating the efforts, and 
the result of the efforts, of the municipal trader, 
who alleges that electric light can be always supplied 
to the public at a profit. 


Tue AGEING or Dynamo Iron SHEETS. 


The Elektrotechnische Zeitschrift of June 16 con- 
tains a preliminary report by Professor J. Epstein 
on the results of experiments made by members of 


the hysteresis commission of the Elektrotechnische - 


Verein. The members of the commission worked 
independently, but on the same plan, the losses 
being determined both by the wattmeter and statical 
methods with apparatus of Ewing, Epstein, and 
Siemens and Halske. The experiments were con- 
ducted by Dr. G. Stern, in the laboratory of the 
Union Elektricitiits-Gesellschaft, of Berlin; Pro- 
fessor Epstein, in the laboratory of the Elektricitits- 
Actien-Gesellschaft, vorm Lahmeyer and Co.; and 
by Mr. Soschinski, in the laboratory of the Siemens- 
Schuckertwerke. Professor Epstein observed that 
heated iron sheets aged at the same rate, whether 
or not they were simultaneously traversed by in- 
duced currents, and his further experiments were 
therefore confined to heating the iron up to tem- 
ae of 140 deg. Cent. (284 deg. Fahr.). 

r. Soschinski gives particulars about parallel 
transformer and heating tests which, on the whole, 
agree well with one another. It results that trans- 
former iron deteriorates electro-magnetically in the 
laboratory where it is exposed to atmospheric tem- 
perature changes, even when not experimented 
upon or used in any way. These increased hys- 
teresis losses are not considerable, however, and a 
stable condition seems to be reached in two or 
three months. This conclusion does not quite 
agree with the statement which Dr. Stern made a 





year ago, when he published a summary of tests he 
had been conducting in the years 1897 to 1902. It 
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had then appeared to him that there was a steady 
increase in loss for 17 months; but he had 
also observed that iron supplied by firms which 
made a speciality of dynamo and transformer iron 
was less liable to ageing in this respect, and the 
results of the recent trials demonstrate that manu- 
facturers have learned mechanically to prepare the 
iron in such a way that the hysteresis does not 
much increase afterwards. Professor Epstein’s 
figures show the superiority of the iron from well- 
known firms over the iron that he had for these 
tests obtained from works comparatively inex- 
perienced in this branch. One specimen of iron, at 
once recognised as not homogeneous, showed a 
current waste—comprising losses from hysteresis 
and Foucault currents—of 25 per cent.; but, as a 
rule, the hysteresis losses amounted to from 3 per 
cent. to 8 per cent. at the end of two-and-a-half 
months. he thinner sheets, 0.35 millimetre in 
thickness, aged more than the 0.5 millimetre sheets 
(0.014 in. and 0.02 in. respectively). Iron con- 
taining 2 per cent. of aluminium gave a loss figure 
of 33 per cent.; an alloy containing 1 per cent. of 
aluminium and 0.25 per cent. of silicon a loss of 
15 per cent. These alloys, therefore, which Mr. 
Soschinski tested, age very much. The Foucault 
current losses, as distinct from the hysteresis losses, 
were in all cases small, and remained fairly con- 
stant throughout the experiments. The just- 
mentioned aluminium alloys, indeed, appeared to 
improve a little with time in this respect. 


TRESPASSERS ON Execrric Raiways. 

Certain cases have recently been noted in which 
the naked conductors on an electrical railway caused 
death and injury to two persons crossing the line. 
In one case it appears that the sufferer was a tres- 
passer on the line ; in the other, the deceased was 
a porter apparently in the employment of the 
railway company. The coroner’s jury found that 
the death of the trespasser was purely accidental, 
without adding any rider to the effect that the 
company had been guilty of any want of precau- 
tion. We have no knowledge of what occurred at 
the coroner’s inquest in the other case. Some 
nice questions of law are sure to arise if acci- 
dents of this kind are of frequent occurrence. 
Dealing first with the question whether the railway 
company could be held liable for injury to their 
servants through electric shock, it is conceived that 
responsibility might attach, both under the Em- 
ployers’ Liability Act and also under the Work- 
men’s Compensation Act. If a claim were made 
under the Dentapers’ Liability Act, the fact—if it 
were the fact—that no guard-rail had been provided 
would support a claim on the ground that there 
was ‘‘a defect in the ways, works, machinery, or 
cae for which the employer could be held liable.” 
Inder the Workmen’s Compensation Act, a porter 
or plate-layer who had to cross the permanent way 
in the course of his employment could prefer a 
claim for injury sustained by electric shock, unless 
it could be shown that in doing so he was guilty of 
wilful misconduct. For instance, in so crossing he 
might be committing a breach of oneof the company’s 
rules. This does not exhaust what we should like to 
say as to the liability of the company for accidents of 
this kind to their servants ; but we must now pass 
on to consider the far more difficult question—Can 
the company be held liable for injury sustained by 
a trespasser? If wooden guard-rails were fastened 
to the live conductors, and suitable notices were 
fixed in conspicuous places to warn persons crossing 
the rails of the danger of so doing, this would go 
a long way towards relieving the company of 
liability, inasmuch that any person injured might be 
held to be guilty of contributory negligence. But 
apart from this, it is anticipated that the courts 
would not lightly hold the railway company 
responsible for injuries to a mere trespasser. 
For instance, suppose a passenger waiting in one 
of the stations on the Central London Railway 
were to step from the platform on to one 
of the rails and the centre rail, and so receive 
a shock, it is impossible to imagine the com- 
pany being held liable. Suppose a person in 
crossing an ordinary railway line were knocked 
down and injured by a passing train, the com- 
ny would not be held responsible. Simi- 


arly, it is conceived that as soon as the danger 
of crossing an electric railway track becomes a 
matter of notoriety, the company will not be held 
answerable for any accidents which may occur to 
trespassers who take no precautions, or who, to use 
a legal phrase, are guilty of contributory negligence. 





Owing to the fact that electric traction is of com- 
paratively recent date in this country, we are not 
able to find any decisions expressly in point. The 
question, however, has arisen, and has been decided, 
in America. In the case of McCaugna v. Owosso 
and Corunna Electric Company (89 N.W. 73), the 
defendants were the owners of a power station 
which was situated in grounds where there were 
certain naked conductors. Notices were posted on 
this ground to the effect that it was dangerous for 
persons to enter thereon, and there was no right of 
way across it. The plaintiff was the wife of a man 
who went to the power station one evening, and 
met his death through coming in contact with a 
naked conductor. In an action brought by the 
widow to recover damages for the death of her 
husband it was held that the company owed no duty 
to the deceased to guard the premises, and that the 
judge was right in directing a verdict for the 
defendants. It is anticipated that an English judge 
would be right in giving a similar direction to an 
English jury. 








THE STEAM TRIALS OF H.M.S. 
‘“* COMMONWEALTH.” 

H.M.S. ComMonwEALtH, the first battleship of the 
King Edward VII. class to proceed on trials, has com- 
pleted with most satisfactory results the steam tests 
specified in the contract. This vessel was ordered 
from the Fairfield Shipbuilding and Engineering Com- 
pany, Limited, Govan, in 1902, and the first keel-plate 
was laid on June 17 of that year ; she was launched on 
May 13, 1903, and her contract steam-trials were com. 
pleted on June 25 ; so that, although she has yet to be 
fitted with ordnance, her. completion at the Fairtield 
Works will be well within two-and-a-half years. 
The vessel is 425 ft. long between perpendiculars, and 
453 ft. 9 in. over all, 78 ft. beam, and, when drawing 
26 ft. 9 in. of water, displaces 16,350 tons. She is clad 
for the greater part of her length with a water-line belt 
9 in. thick, tapering to 2 in. at the ram, and excels all 
preceding British ships in the power of her artillery, 
having four 12-in. guns mounted in pairs in barbettes, 
four 9.2-in. guns mounted singly in barbettes at the 
four quarters of the citadel, and ten 6-in. quick-firers 
on central-pivot mountings in a concentrated casemate 
between decks, as in the Japanese ship Mikasa, with 
7-in. armour in front, while the broadside between 
this and the water-line belt has an 8-in. strake. Thus 
the whole broadside above water in the central part of 
the ship is armoured. 

The machinery consists of two sets of four-cylinder 
triple-expansion engines, having cylinders 334 in., 
544 in., 63 in., and 63 in. in diameter respectively, 
with a piston stroke of 48 in. Steam at 270 lb. is 
supplied from sixteen Babcock and Wilcox water-tube 
boilers, having about 47,250 square feet of heating 
surface and 1400 square feet of grate area. The 
engines working at 120 revolutions were to develop 
18,000 indicated horse-power to give the ship a speed 
of 18} knots. On trial these rect were considerably 
exceeded. 

The vessel :had first been placed in the dry dock of 
the Clyde Trust, and in connection with this a unique 
circumstance should be mentioned. Along with the 
Commonwealth of 453 ft. 9in. and 16,350 tons dis- 
placement, there was docked a second-class cruiser— 
the Hyacinth—of 350 ft. and 5600 tons, which had 
been undergoing an overhaul at the Fairfield Works. 
The presence of both ships in the dock indicated that 
the Clyde Trust are keeping pace with the demands 
of naval architecture, so far, at least, as graving 
docks are concerned ; while at the same time testify- 
ing to the high position of the Fairfield Company 
among naval construction firms. Both ships passed 
through their trials within eight days, and with re- 
sults highly creditable to the Fairfield Company and 
their staff. 

A preliminary steam-trial of the Commonwealth was 
made on Monday, the 20th ult., prior to the ship being 
taken over by the Admiralty officers. On Tuesday, the 
2ist., a start was made with the official steam-trials, 
consisting of 30 hours’ steaming, each at one-fifth power 
and seven-tenths power, and a final trial of 8 hours 
at full power. The first trial was finished at 5 p.m. 
on Wednesday, and at 8 p.m. on the same day the 
vessel was again under way for the seven-tenths- 
power trial, which was completed early on Friday 
morning. For the full-power trial of eight hours a 
start was made at 3 o’clock on Saturday morning, and 
on completion of the steaming trial, and when the 
vessel was well out in the Firth of Clyde, the tests of 
starting and stopping the machinery, also the steering 
and turning tests, were made. All the trials were 
carried out to the entire satisfaction of the officials 
representing the Admiralty, and a return to the 
anchorage was made about 7 o’clock on Saturday 
evening. 

Before proceeding on each of the trials the vessel 
was ballasted so as to float about 2 in. deeper than 


her nominal load draught, and the following are ‘the 





official steam-trial results :— 





| 4 Coal Con- 
| Mean | : 
a ‘LHP. Revolu- Mean | sumption per. 
| oaiboika Speed. L iL-P. per 
| | j ee 
| | knots | Ib. 
One-fifth power | 8,644 | 70.65 11.0 | 1.74 
Seven-tenths power) 12,769 107.45 17.9 | 1.68 
Full power .. | 120.05 19.01 1.83 


-+| 18,538 | 
| | 


The + prs at the higher powers were recorded as the 
result of six runs over the measured mile at Skelmorlie. 
The results on the first series at 70 per cent. of the 
total power were as follow :— 


Result of Six Runs on Measured Mile at 75 Per Cent. of 








Full Power. 
| ' Revoluti 
No. of | Time on Speed in Rev a as | L.H.-P., 
Run. Mile. nots. Mean of P. and 8. Collective. 
min. sec. 
1 3 28 17.3076 107.6 12,7385 
2 8 16 18.3673 108.4 | 12,772 
3 3 16.4 17.4418 109.0 | 12,931 
4 3 15.6 18.4049 107.4 } 12,417 
5 3 26.7 17.3410 107.6 | 12,519 
6 | 8 144 18.5185 108.9 12,892 


The details of the runs at full power on the 25th ult. 
are also given :— 
Result of Six Runs on the Measured Mile at Full Power. 








No. of | Time on | Speed in —“ ede Wk 8 2 
Run. Mile. Knots. Mean of P ‘and & Collective. 
| min. sec. | 
1 3 8.4 19.1082 120.35 18,478 
2 3 8.2 19.1285 119.1 17,931 
3 3 12.8 18.6721 119.5 18,213 
4 3 6.5 19.3029 120.15 17,947 
5 3 111 18.8382 119.3 17,987 
6 3 4.1 19.5546 119.4 18,205 


It will be noted that the trials of the Commonwealth 
only occupied five days. The vessel returned to Fair- 
field Dock on Monday of this week, where she will 
receive her heavy armament and be finished complete 
for the Fleet Reserve. The Highflyer, which also has 
completed her trials, remains at the Tail of the Bank 
to be cleaned up and completed for the Fleet Reserve, 
and will leave for Devonport on July 4. 








Roya. Socirty SorrrE—ErratuM.—In our account of 
the exhibits in last week’s issue, the kammatograph was 
erroneously credited to Mrs. Dunkinfield and Mr. Scott 
instead of Mrs. Dunkinfield H. Scott. 

DEPRESSION IN CoAL.—The depression in the coal trade 
in the Staffordshire, Worcestershire, and Warwickshire 
districts is severe. The Birmingham City: Council has 
concluded contracts for the supply of 526,000 tons of gas 
coal at 9d. per ton reduction on the previous contract. 
The railway companies are also obtaining similar re- 
ductions. The house-coal miners in Cannock Chase are 
only working two days per week. 


Prrsonat.—Mr. A. R. Bennett, M.I.E.E., announces 
his removal from 65, Renfield-street, Glasgow, to Queen 
Anne’s Chambers, Westminster, where he will continue 
his practice as a Se and general electrical 
engineer.—Mr. Robert McF. Doble, of San Francisco, 
consulting and supervising engineer, making a — 
of hydro-electric-power developments and long-distance 
power transmission, announces that he has become iden- 
tified with the Abner Doble Company, engineers and 
manufacturers of tangential water - wheels with needle 
regulating nozzles.—Mr. J. W. C. Haldane, M. Inst. 
Mech. E., announces that he kas changed his address from 
43, Mulgrave-street, Liverpool, to 65, Antrim Mansions, 
England’s-lane, Hampstead, N.W. 


Contracts.—The Crown Agents for the Colonies have 
just placed with Messrs. Mather and Platt, Limited, 
of Salford Iron Works, Manchester, an order for a smal] 
alternator for Lagos. This machine will be direct-coupled 
to a Belliss engine, running at 480 revolutions per minute, 
and will give an output of 60 kilowatts, at a pressure 
of 1000 volts, with a frequency of 80 cycles per second, and 
will be provided with a direct-coupled exciter.—The Vul- 
can Foundry, Limited, of Newton-le- Willows, Lancashire, 
has recently delivered 30 locomotives, built for the Western 
Australian Government Railways. The engines have 
six- coupled wheels and cylinders, with a diameter of 
17 in. and a stroke of 23in. The boiler pressure is 175 lb. 
per square inch, and the total heating surface is 1418 
square feet. The Diesel Engine Company, Limited, of 
London, announce that they have secured a contract for 
a 150-brake-horse-power Diesel engine, to go to Calcutta; 
for two 50-brake-horse-power engines for the Biggleswade 
water-supply ; and for one 40-brake-horse-power engine 
for Messrs. Cameron and Co., of Camden Town.— Messrs. 
Fullerton, Hodgart, and Barclay, Limited, Paisley, have 
at present erected, and on view at their works, a large 
Foster's — double-effect evaporator for the recovery 
of crude glycerine from yr wong spent lyes, which has 
been made to the order of Messrs. John Knight and Son, 











Limited, Silvertown, London. 
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Fig. 6. Front View. 



































and loudly proclaimed in the latter part of 1889, in 

INDUSTRIAL NOTES. 1890, and for some years subsequently, but now modi- 

TuE final notice of the thirty-seventh Trades Union | fied to a great extent. The constitution of the Con- 
Congress, to be held in Leeds, has just been issued. | gress is different. In 1873, at Leeds, the Congress was 
Few, indeed, remain of those who attended the first open to trades councils and some political bodies ; 
Leeds Congress, held in January, 1873—thirty-one | both of the latter are now excluded. The representa- 
years ago. The Congress itself has changed. The | tion is confined to bond-jide trade unions ; the dele- 
delegates are not quite of the same type. The old has | gates must be members of the society which sends 
passed away; the new has taken its place. The|them. Then the monetary support of the Congress 
policy is not quite the same, but it is less obtrusive | and of the Parliamentary Committee was voluntary ; 
and aggressive than it was a few years ago. The | now there isa scale of fixed payments of 1/. 10s. for 
Congress has to face new difficulties, some of which | every thousand members represented, and 10s. for each 
have been created by new conditions ; others are the | delegate to the Congress. The conditions as to repre- 
outcome of the more aggressive policy adopted | sentation, delegation, and subjects to be discussed are 





| 
| 
| 





strictly defined, clear, and conclusive. There is 
allowed one delegate for every two thousand mem- 
bers or fraction thereof, and the voting, when ‘by 
card,” represents the numerical strength of the several 
unions on the particular subject voted upon. In other 
cases ‘‘ the show of hands ” is taken as sufficient ; but 
the votes are all counted, for and against, by authorised 
tellers. 

The resolutions to be submitted to Congress must 
be by societies, not by individuals, and they all have 
to be in the hands of the Parliamentary Committee in 
time to be printed and set forth in the ‘‘ Final Notice.” 
All amendments thereto have to be in the hands of 
the Parliamentary Committee not later than August 8, 
so that all resolutions and amendments thereto can be 
issued as the ‘‘agenda” before the Congress assembles. 
By this means all the issues are made clear tothe 
delegates present ere a single discussion can arisé upon 
the subjects to be debated: The resolutions in this 
final notice are classified and arranged under 22 separate 
and distinct heads or titles, many of them with a Tong 
string of resolutions, some with ‘a few only; one’has 
no fewer than 29 resolutions—these ‘are miscellaneous 
in character. There are seven resolutions as amend- 
ments to the Standing Orders : one, from the Masons, 
proposes to prevent any member of the Parliamentary 
Committee from speaking at any meeting, or supporting 
any candidate, unless authorised to do so by the Local 
Trades Council, or the Labour Representation Com- 
mittee. This shows how little confidence they repose 
in their own elected delegates. If a man is not capable 
of deciding rightly for himself in such a matter, he is 
not worthy of the position he holds by election, and 
no self-respecting man would elect to stand on such 
conditions. It is proposed that the societies repre- 
sented at Congress be grouped into twelve ‘sections, 
each to have power to elect its own one member on 
the Parliamentary Committee. Another resolution 
seeks to limit the freedom of Parliamentary candidates 
to those who will favour the reforms set forth by Con- 
| gress, or whose candidature is endorsed by the Labour 

Representation Committee, or other bond-fide trade- 
| union or labour organisation. All these things show 

a want of confidence. The limitation would have no 

weight with unscrupulous men; but it would deter 
| those who were scrupulous. 

Under the head of Factory Acts additional inspec- 
tion and an increase of inspectors are proposed, espe- 
cially as regards building operations, and in the clothing 
trades. An amendment of the Truck Acts is proposed— 
to prohibit fines and deductions by employers, for any 
purposes whatever, from the wages of employés. The 
miners proposed to render nugatory the decision in the 
Court of Appeal as to deductions from wages. It is 
complained that the Truck Act, 1896, has led to 
litigation, and decisions unfavourable to workpeople. 
It is also proposed to stop all textile factories from noon 
on Seuasiars till 6a.m. on Mondays. The dockers re- 
quire inspection and inspectors to prevent accidents, and 
extension of the Act to foreign ships and shipowners ; 
also legislation as to barges for the protection of life 
and limb. There are five resolutions respecting the 
Workmen’s Compensation Act, some of them embody- 
ing several proposed new clauses. It is also desired 
to include farriers in the Act, and insert claims relat- 
ing to dangerous processes in some of the textile trades. 
There are five Miners’ resolutions, asking for an eight- 
hours day and various enactments with respect 
to safety, sanitation, and general inspection. There 
are four resolutions relating to steam-boilers, certifi- 
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cates of competency for engine-drivers and tenders; 
five resolutions pertaining to education and free 
meals for poor children ; the rigid enforcement of the 
Children’s Employment Act; popular control; exclu- 
sion of religious teaching, and the ‘‘ open door” for all 
through all the grades to the higher education at the 
universities. Some of these resolutions are well thought 
out, if a little impractical. It is proposed in two re- 
solutions to extend the compulsory weighing clauses 
of the Mines Acts to various other trades, so that 
all shall be protected by such Acts. Postal questions 
are dealt with in four resolutions, covering a variety 
of matters, such as leave of absence, inspection, the 
right to combine, and inclusion in the Workmen’s 
Compensation Act. The Trades Disputes Bill is dealt 
with in four resolutions. 

It is desired to amend the Shop Clubs Act by 
making it illegal for employers to dismiss workmen 
for belonging to a trade union. The Shop Assistants 
demand a universal, compulsory, and uniform closing 
of shops, limitation of hours of labour, and closing on 
Sundays. Charges for death certificates are condemned, 
except on the lines required by friendly societies. 
Eleven resolutious treat of wages, on the lines of the 
Fair Wages Resolution of the House of Commons, de- 
manding that it shall apply in all cases ; that contracts 
be published ; that notices as to conditions in contracts 
shall be published ; that a minimum wage be inserted 
and given ; also as to the rate of wages to be paid by 
the Prudential Assurance Company. The universal 
eight-hours day is demanded by the Gas- Workers, and 
for men employed in steel works ; forty-eight hours per 
week for bakers, and abolition of night work. A com- 
plete scheme for a Labour newspaper is proposed, on 
the co-operative princigie, by a company with 10,000 
shares of 1l/. each. Labour representation in Parlia- 
ment, it is proposed, shall be limited to such as are 
qualified to sit in the Congress or on the Labour 

epresentation Committee—that is, there shall be no 
liberty of conscience, of views, or of action—the 
members, in fact, will be only labour delegates. 
For this purpose all are to combine on the sanie lines 
as Congress and the Labour Representation Com- 
mittee. The extension of the Housing ot the 
Working Classes Acts is required. Chinese labour 
in South Africa is severely condemned in four resolu- 
tions, and Conscription in one; Free Trade is supported 
in one, and Old Age Pensions in two. A draft 
of a Bill for municipal employés is given. Ministers 
of Labour and Commerce are proposed ; the Character 
Note system is condemned, &c. The one socialistic 
resolution of nationalising the means of production, 
distribution, and exchange is proposed by the 
Plasterers. It is a wide programme. 

We are occasionally reminded that a Royal Com- 
mission is sitting to take evidence upon labour ques- 
tions, more especially with respect to the legal position 
of trade unions as regards, or in connection with, the 
Taff Vale case and other important decisions in courts 
of law respecting liability for damages caused by the 
action of the officials and members of such unions. It 
is somewhat of a farce. No trade-union official, or 
any prominent union member, has yet appeared 
ve Mt the Commission. The Free Labour Associa- 
tion and another association of some importance 
have been heard as to the wrongs alleged to be 
inflicted by trade-union action. The manager of the 
Taff Vale Railway Company has been heard elabo- 
rately, and deservedly heard, for he, at least, is able 
from experience to give details as to the strike which 
resulted in the Taff Vale case, All such evidence 
may be described as ex parte. Nevertheless, it is 
important to remember that conciliatory methods 
have advanced very rapidly, especially of late. 
There never was a time in the history of industry 
when in a “falling market” there was so little 
friction of a serious kind. Wages have = down 
in severa] important groups of industries, but serious 
strikes have been few. Facts have been recognised, 
and compromises have been effected. In other cases 
sliding-scales or conciliation boards have effected 

eaceful settlements. The better class of trade unions 

ave held the membersin check. They have been res- 
tive at times, but the strong hand has held them. It is 
this policy which will in the long run prevail, to the 
advantage of the better class of employers and em- 
ployed. 





The iron and steel trades in the Midland districts 
show little or no animation in any class of iron. In 
the Wolverhampton district makers of best rolled iron 
report a fairly good current demand, and their list 
rates are firmly maintained. In all other classes of 
material there is a lamentable lack of activity, and 

rices generally have been weaker. In the Birming- 
fons district the stagnation is said to be general, 
except as regards marked bars. There is but a small 
demand for steel. Users of iron and steel content 
themselves with such supplies as are immediately 
needed. The state of the iron market does not indi- 
cate any signs of renewed activity in any branch of 
production. As regards the engineering and allied 


trades there is little change; there are no signs of 





wing activity worthy of note. In the numerous 
ardware and other iron, steel, and metal-usin 

industries the conditions vary considerably from 
to fair and moderate, then to — slack, and dull ; 
but very few complain of actual trade in the sense 
in which that term is used in years of notorious de- 
pression. One satisfactory sign is the general absence 
of labour disputes. Sased, the strikes in the Midlands 
have been very few during the last few years. The 
tube-makers had a rather stubborn fight, and in one or 
two other branches there have been stoppages, but 
they have been few, and far from serious. Some 
reductions have had to be submitted to, but even these 
have not been numerous. The Midland Wages Board 
does not control these industries ; it only governs the 
iron and steel trades—that is, the production of raw 
and finished material ; but the influence of the Board 
doubtlessly extends in other directions in favour of 


peace. . 





There has been no change of importance in the 
osition of the engineering and allied trades in the 
ncashire district. It is comforting to be able to sa 
that the position is not worse than recently reported. 
But, then, the slack time is coming rapidly on, when 
both employers and workmen seek a change, when 
one class rushes off to the Continent or to Scotland, 
the other to Lancashire popular seaside resorts, or to 
the Isle of Man, or as far as Scarborough. If the 
season has been a busy one, those trips are eagerly 
looked forward to; but if, as at present, trade is 
slack, there is less buoyancy in the anticipation. 
Lancashire to-day is not in that flourishing condition 
which has so often characterised it, neither in the 
iron and steel trades, or in the iron, steel, and other 
metal-using industries, or in the vast industries 
known as the cotton trades. The latter are not quite 
so bad as they have been, but they are far from good. 





The Australian Labour Ministry sustained their first 
defeat on Friday in last week, June 24, after a much 
longer record of existence than was at first thought 
to be possible. It was on the Arbitration Bill which 
led to their appointment. The proposal of the com- 
bined Opposition was to limit the preference to be 
given to trade unionists under the Bill. The Govern- 
ment resisted the proposal and was defeated by five 
votes. An adjournment took place at once to con- 
sider the position. The leaders of both sections of the 
Opposition voted against the Government, but whether 
this indicates an agreed coalition or not it is impos- 
sible to say. So far the Ministry have taken such a 
moderate line with regard to general political and 
administrative matters that they have given little or 
no chance to a combination against them. But this 
labour vote may be a test of strength, as there will be 
a coalition if the Ministers play into the hands of the 
Labour party too liberally. 

It is reported that the trade unionists in the Aus- 
tralian colonies favour an extension of industrial pro- 
tection by an increase of tariffs. The question seems 
to have arisen over the building of locomotives, which 
the engineering trades appear to think might be done 
on native soil, if not by native workmen. It is not a 

uestion of preferential rates, but of prohibitive rates. 
ut all trade unionists are not protectionists, nor are 
they all free traders. 





It is said that there is still a good deal of friction 
over the negotiations in respect of a new statement in 
the boot and shoe trades. The details are very various, 
and some nice points of policy are involved. It is to 
be hoped that the matter will be amicably arranged, 
for the work of shoemaking has become most difficult 
by division of labour as regards rates of payment, 
though the processes have been much simplified. 





The most socialistic piece of legislation ever 
attempted in this country seems in a fair way to 
pass into law this session—namely, the Early Closing 
of Shops Bill. It has already passed through the 
Committee stage, but not without considerable fric- 
tion and some personal altercation. The question of 
‘the authority” in London evoked some temper ; 
some preferred that the borough councils should be 
the authority, but the supporters of the London 
County Council carried the day. Asa matter of con- 
venience it is better so, if the measure is deemed to 
be essential. Many, however, doubt the policy of 
such interference with shopping, and the working 
classes will, perhaps, be the first. to complain. 








CANADIAN CaNALs.—The Ontario Government is about 
to construct a canal between the upper waters of the 
Sturgeon and Lake Wahnapite to facilitate the e of 
logs. These have hitherto had to be heonsks over a 
circuitous route by way of the Sturgeon to Lake Nipissing, 
and thence through French river to Lake Huron. The 
Government has decided to complete a short canal for- 
merly begun by some lumbermen, to expropriate the land 
through which it runs, and to charge a toll sufficient to 
pay construction expenses and maintenance, 





TESTING LOCOMOTIVES IN ENGLAND. 
Testing Plant on the Great Western Railway at Swindon.* 


By G. J. Cuurcuwarn, Locomotive Superintendent of 
the Great Western Railway. 

Tue Great Western Railway Company have recently 
put down in their erecting-shop at Swindon a plant for 
testing locomotives. This machine consists of a bed made 
of cast iron, bolted on a concrete foundation, with timber 
baulks interposed for the lessening of vibration. On 
this bed five pairs of bearings are arranged to slide longi- 
tudinally, so that they may be adjusted for any centres of 
wheels that are to be put upon the plant. In these bear- 
ings axles are carried having wheels fitted with steel 
tyres, on which the locomotive runs. These axles are 
also fitted with drums on which band-brakes act for 
absorbing wholly or in part the power developed by the 
engine. Outside these band-brakes, pulleys having an 
18-in. face are provided at each end of the axle for driving 
link-belts, by which it is intended to transmit the major 
portion of the power developed by the engine to air- 
compressors, so that it may not be wasted. 

The hydraulic brakes will then only absorb just enough 
power to enable them to — the speed of the engine. 
‘These brakes are actuated by a water supply from an in- 
dependent pump, the outlet of this water supply bein 
throttled either by a stop-valve or by a throttle actuate 
by a centrifugal governor. This latter device enables the 
speed of the engine to be set at any required number of 
revolutions, and kept constant. 

The carrying-wheels are 4 ft. 14 in. in diameter. The 
main bearings are 14 in. long by 9 in. in diameter. The 
tyre of the carrying-wheels is turned to approximately the 
same section on the tread as the rails in use on the Great 
Western line. This plant is intended not only for the 
pur of scientific experiment, but also for doing away 
with the trial trips of new and repaired engines on the 
main line. It has, therefore, been necessary to make it 
rapidly adjustable to take engines having wheels of dif- 
ferent centres. The main bed is provided with a rack, 
and each pair of bearings is provided with a cross-shaft 
having a pinion at either end. These cross-shafts are 
driven from a longitudinal shaft through suitable clutches. 
This longitudinal shaft is operated by electric motor, and 
is capable of being ecccke: The engine being run over 
the machine on an elevated frame, which carries it on 
the flanges of its tyres clear of the carrying-wheels, it is 
an easy matter to slide these carrying-wheels with their 
bearings till they are vertically underneath the wheels 
of the engine to be tested. The frame is then lowered 
electrically, and drops the engine into position on the 
carrying-wheels, 

When running engines on trial trips, it is essential that 
the bogie and trailing-wheels of engines so fitted should be 
run as well as the driving-wheels, in order that the axle- 
boxes may take a good bearing, and be seen to be ina 
satisfactory condition before handing the engine over for 
traffic. To accomplish this, the carrying-wheels are all 
coupled together by a suitable arrangement of belts and 
— pulleys. It therefore follows that, even when a 
ocomotive having a single pair of driving-wheels is run 
on the plant, all the carrying-wheels are rotating, and in 
turn run the bogie and trailing-wheels of the locomotive. 
The jockey omnes are necessary to retain the proper 
tension on the belts when the bearings are moved longi- 
tudinally. 

Owing to the varying _— of the foot-plates of dif- 
ferent classes of engine, it has been found necessary to 
provide a firing stage which can be rapidly adjusted verti- 
cally. A large coal-bunker and weighing-machines are 
provided in connection with this stage. Two water.tanks 
are mounted on the same platform, for measuring the 
water used when running, these tanks being emptied 
alternately when a consumption test is being made. 

Under the platform a dynamometer enables the draw- 
bar pull of the engine to be taken, and this, together 
with counters on the wheels, will enable the actual draw- 
bar horse-power to be measured, and so compared with 
coal and water consumption for various classes of engines. 
As engines of different lengths are to be tested, and of 
necessity have to be fixed at the trailing end to the dyna- 
mometer, it is necessary to have a sliding-chimney for 
carrying off the steam and smoke from the engine when 
running. This has been provided in the form of a long 
box having a steel plate running on rollers forming its 
lower surface, which plate carries a large bell-mouthed 
chimney. This box not only enables the chimney to slide 
longitudinally, but will also form a receptacle for ashes and 
any other matter ejected by the engine, which will be re- 
tained and can be examined both for quantity and quality. 

It is hoped that this plant will enable many questions 
of the relative economy of different classes of engines, 
either simple or compound, to be settled definitely. The 
questions of superheating and the efficiency of various 
forms of smoke-box arrangements might be investigated 
on it. The effect of various percentages of balancing can 
be investigated, and, in fact, any of the experiments 
which are at present being made on the road may be made 
on this plant, with the great advantage that any engine 
which may be selected can be placed in position ready for 
testing and all connections made in a time probably not 
exceeding an hour. 

MeasvreD Tests IN SERVICE. 
Instruments and Results Required at a Test. 

By W. F. Perricrew, Locomotive Superintendent of 

the Furness Railway. 

As a means of minimising the working expenses 0! 





* Paper read at the joint meeting of the Institution of 
Mechanical Engineers and the American Society of 
Mechanical Engineers at Chicago, June 3, 1904. 
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railway working, there is a tendency towards greater 
weight and length of trains, requiring more powerful 
locomotives than formerly. It is necessary to use every 
recaution in designing engines which are most suitable 
or the traffic to be dealt with, so that the greatest effi- 
ciency may be obtained. One of the chief items in the 
locomotive working expenses is the fuel consumption, 
which makes it most important to have a complete testing 
plant, if economical results are to be obtained. Before 
contracts for coal are accepted, samples should be 
thoroughly tested as to their relative consumption and 
cost. In making engine tests the coal should be carefully 
weighed, and that which is left over should also 
weighed and deducted from the total. The following 
data should be obtained :— 


The average boiler pressure and indicated horse- 
power. 

Amount and temperature of feed-water. 

Temperature of leaving smoke-box. 

Calorific value of the fuel. 


From these the efficiency of the engine and boiler can 
be found. It is also necessary to know :— 


The percentage of ash. 

Pull on draw-bar by dynamometer. 
Load in tons. 

Number of vehicles. 

From these results the relative consumption and, given 
the prices, the relative cost per consumption can be cal- 
culated. 

Indicators.—One of the most useful instruments con- 
nected with locomotive-testing is the indicator (either the 
Crosby, McInnes, or other), which, if properly handled, 
shows a true record of what takes place in the cylinders, 
enabling any errors to be corrected in the admission, cut- 
off, release and compression of steam, also the adequacy 
of ports and steam-pipes which may cause undue waste 
of energy. It is very essential that the valves and pistons 
should be kept in good order and all losses reduced to a 


minimum, arious methods for communicating the 
motion of the piston to the indicator by reducing gears 
are adopted. The usual method is to have a pillar carry- 


ing a lever which is connected at the lower end by an 
oscillating lever tothe crosshead. The pipes are led from 
each end of the cylinder and connected by means of a 
three-way cock, enabling diagrams to be taken from each 
end of the cylinders. In making the connections to the 
cylinders, care should taken to keep clear of steam- 
ports and drain-cocks ; also to have the pipes well lagged, 
so that correct diagrams may be procured. 

Tractive Effort.—To obtain the tractive effort, or the 
power exerted in hauling any given train, the dynamo- 
meter car, although expensive, is the most useful. The 
car, which is generally placed between engine and train, 
is provided with the necessary apparatus for obtaining a 
complete record of the actual pull on the draw-bar, the 
speed, and other data. From this information the effective 
horse-power available for hauling the train is obtained, 
which, compared with that given by the indicator cards, 
gives the mechanical efficiency of the engine. Various 
other methods are in use for obtaining the draw-bar pull, 
either by means of an hydraulic cylinder or springs. In 
the former the cylinder is bolted to the underside of the 
tender frame, and the space at the end of the cylinder 
filled with oil. The pressure is transmitted from the 
draw-bar through the medium of the oil to a gauge which 
is located on the engine platform, in view of the attendant. 
In the construction of the hydraulic cylinder, great care 
should be taken to reduce the friction to a minimum. 
The records, which may vary from 1 ton to 10 tons, should 
be noted at regular intervals, and, if proper attention is 
paid, very accurate results may be obtained. 

Speed.—When the dynamometer cars are not fitted with 
speed mechanism, counters may be used for the purpose 
ot registering the number of-revolutions which are read 
off at intervals, although for fast running it is impossible 
to get accurate results. The best method, therefore, is 
to use a speed-indicator and recorder, an excellent type 
being the Boyer recorder, which is fixed to the platform 
of the engine, coupled by means of a belt to a pulley on 
the leading or other axle. The instrument consists of a 
rotary pump forcing oil into a cylinder producing a pres- 
sure dependent upon the speed of the engine, each ;\, in. 
rise corresponding to a speed of 1 mile per hour. The 
drum is provided with a roll of paper, uated to give 
the s and distance travelled, so that the pad at 
any point on the road, the number of stops, or any shunt- 
ing that takes place can be seen at once. The machine 
is also connected by means of a small wire to a gauge in 
the cab, which is graduated to the number of miles per 
hour, thus enabling the attendant to see the speed clearly. 
It is necessary to adjust the machine to the mile-posts 
along the line. 

Feed- Water.—To measure the feed-water various 
methods are in use, either by ——— the tanks or 
using a suitable water-meter. The former is very often 
done by passing a staff through the top of tank, also by a 
water-gauge, one serving as a check on the other. The 
chief difficulty is that the tender must be perfectly 
level before the readings are taken. Thescale is graduated 
by admitting known quantities into the tank. 

_Water-meters of the Siemens, Worthington, or other 
kind give very reliable results if properly connected. 
The gauge is graduated to register the quantity in cubic 
feet as the water is passed out. As a protection to the 
meter, a back-pressure valve is often placed between the 
meter and the injector, to prevent blowing back. To 
obtain the exact evaporative power of the boiler, com- 
plete records of feed-water temperatures and the water 
wasted by the injector overflow should be taken. 

Temperatures, Vacuum, dc.—It is also n to 
obtain the vacuums in smoke-box at the base of chimney, 
level with top of blast-pipe, middle of nest of tubes, also 


be | factor. 


pressure in fire-box and ash-pan. The apparatus generally 
used consists of a U tube mounted on a graduated board, 
one leg being connected by a pipe to the point where the 
vacuum is to be determined, and the other left open to 
the atmosphere. Temperatures are also taken of the 
smoke-box gases, which register from 400 deg. to 700 deg. 
Fahr. A mercurial thermometer may be used for tem- 
peratures up to 670 deg. Fahr., beyond this a pyrometer 
or thalpotasimeter is necessary. To determine the 
ey of the steam, throttling calorimeters are sometimes 
used. 

Coal.—The coal measurement is a very important 
The tender should be cleared off, and the coal to 
be tested carefully. weighed before tipping on to the 
tender ; or, better still, the coal should be put in bags of 
1 cwt. capacity. On completion of the trial, the coal left 
is weighed off and deducted from the total. The quantity 
used for lighting up should be carefully noted. The 
temperature of water in boiler at the time of lighting up, 
also at the drawing of fires, actual running time, and time 
standing should be noted. When the fires are drawn, the 
ashes from the fire-box, ash-pan, and smoke-box are each 
weighed separately to obtain the percentage of ash. 
Samples are also taken for calorimeter tests for obtain- 
ing the calorific value of each fuel. The average boiler 
pressure taken at regular periods and steaming qualities 
should be noted, as bad steaming coal with thjn, close 
clinker may cause serious delays to traffic, owing to the 
frequent cleaning of fires. It is sometimes necessary to 
make complete analyses, owing to the injurious action of 
some coal on the fire-box plates. 


ReEsvutts REQUIRED IN THE TESTING OF LOCOMOTIVES. 


Mean boiler pressure throughout journey. 

Total coal used (exclusive and inclusive of lighting up). 

Coal burnt per hour (running time and journey time). 

Coal burnt per square foot of grate area per hour of 
running time and of journey time. 

Coal burnt per indicated horse-power per hour running 
time and journey time. 

Coal burnt per train-mile, engine-mile, ton-mile, and 
per pound pull on draw-bar per mile, also per hour. 

Calorific value of 1 1b. of coal in British thermal units. 

Ashes in smoke-box, in ash-pan, in fire-box, total, and 
percentage. 

Total water evaporated. 

Water evaporated per hour running time and journey 
time. , 

Water evaporated per square foot of total heating sur- 
face per hour, both running time and journey time. 

Water evaporated per indicated horse-power per hour 
running time. 

Water evaporated per train-mile and per engine-mile. 

Water evaporated per pound of coal, exclusive and in- 
clusive of lighting up. 

Water evaporated per hour (from feed temperature and 
equivalent.from and at 212 deg. Fahr.). 

Maximum indicated horse-power. 

Mean indicated horse-power calculated from indicator 
cards from work done. 

Curve of high pressure. (Mean height.) 

Maximum speed. 

Mean speed (exclusive and inclusive of stops). 

Actual running time and journey time. 

Train and engine miles. 

Time from lighting up to taking out fire. 

Temperature of water in boiler at time of lighting up. 

Maximum and mean vacuum at base of chimney. 

Maximum and mean vacuum, level with top of blast- 


ipe. 
: liteun and mean vacuum at middle of middle row 
of tubes. 
Maximum and mean pressures through fire-hole door. 
Maximum and ‘mean pressures through ash-pan. 
Maximum and mean temperatures of smoke-box gases. 
Efficiencies of engine, boiler, and engine and boiler 
combined. 
Maximum gradient. ; 
. Coal stated includes that used whilst standing for (—) 

ours. 
- Maximum and mean pull on draw-bar. 

Maximum and mean load — in tons, exclusive of 
engine, tender, passengers, and luggage. 
Maximum and mean number of vehicles hauled. 
Maximum and mean number of journals. 
Mean:load per journal. 
Back pressure at maximum indicated horse-power and 
at maximum speed. ; : 
Heat (in British thermal units) carried away by the 
products of combustion. : 
Heat expended in evaporating the water. : 
Heat lost by radiation, imperfect combustion, and 
evaporative moisture in coal, 5 

eat converted into work per minute. — 
Heat taken up by the feed-water per minute. 
Relative consumption of coal based on pull of draw-bar. 
Relative consumption of coal based on indicated horse- 

wer. 

PYRelati ve consumption of coal based on ton-mileage. 
Relative consumption of coal based on calorimeter 
tests. 
Relative value of coal equals relative consumption multi- 
plied by cost per ton delivered. ’ 
The results obtained should all beshown graphically by 
means of diagrams, which should give the profile of the 
line run over. 
OtHEeR MetuHops or TESTING. 


Several locomotive superintendents have written to the 
Institution describing their methods of testing locomo- 
tives in actual service. 

Mr. John F. M‘Intosh, of the Caledonian Railway, 
writes :—‘‘I have yours of 27th ult., and beg to inform 


presdy so called, unless a 10-mile ient of 1 in 75 may 
classed as such. All our tests have been confined to 
those taken in actual running. Indicator diagrams are 
taken from both cylinders simultaneously at intervals of 
one minute, the times being gree by an observer in the 
cab working the whistle, e Tabor indicator is used. 
The number of revolutions is taken at the same times 
from the revolution counter connected to the cross-head. 
The steam-pressure in boiler and valve-chest, the openin 
of the regulator and position of reversing lever, are all 
noted at one-minute intervals. The quantity of water 
used is measured at all stopping-places by means of a 
gauge-rod, the depth being afterwards read off in gallons 
from a table. The coal is weighed when placed on the. 
tender, the remainder being again removed and weighed 
after the — In — = in order to —_ ae 
8 s, the times of passing all stations are taken, an 
ee signal checks. 

Tests of this kind are made under difficult conditions 
for the observers, and it is therefore more difficult to ob- 
tain accurate results. At the same time, these are the 
working conditions for the engine, and these conditions 
are simply unobtainable in a fixed testing plant. 

Sir Douglas Fox states that, for the everyday testing of 
new locomotives, friction rollers are used by one or two 
of our largest locomotive-builders, but they are not fitted 
with brakes, and their sole and only object is is to enable 
an examination of the moving parts of the locomotive to 
be made, the engine itself remaining stationary. The 
main object in testing a locomotive is to detect mechanical 
defects, to see that ample clearances are allowed, and 
generally that the engine is in a good workable condition. 
As to what horse-power is developed, what the pull on 
the draw-bar is, how much coal and water is used, the 
amount or volume of air admitted, temperature of smoke- 
box gases, &c., no observations are taken. These are 
data that must be obtained by persons who are specially 
appointed to undertake this class of work, and wha have 
unlimited time and apne, and, above all, are not 
having engines built under contract. No doubt a testing- 
plant will give a considerable amount of information, but 
a locomotive is subject to such varying conditions of wind 
and weather, condition of rails, unevenness of road, 
which are all absent in a nicely-warmed and ventilated 
laboratory, that all results thus obtained are in a measure 
only comparative. 

Mr. T. Hurry Riches, locomotive superintendent of the 
Taff Vale Railway, writes that all the locomotive depart- 
ments of the larger railways have elaborate shops fitted 
with machines for testing springs and other materials 
used in the construction of locomotives. 

The following recent references to ‘‘ Locomotive Test- 
ing” may be of interest :— 

‘**Experiments on the Draught Produced in Different 
Parts of a Locomotive when Running.” (Aspinall.) 
Institution of Mechanical Engineers, 1893, pose 199, 

‘* Locomotive Tests.” (Bryan Donkin.) ENGINEERING, 
April 9, 1897, page 464. 

‘* Report of Tests at Purdue University. (Sir Douglas 
Fox.) ENGINEERING, November 5, 1897, page 559. 

‘* Locomotive Performances on the London and North- 
— Railway.” ENGINEERING, January 1, 1898, 
age 20. 

‘* Express Locomotives.” President’s Address, Insti- 
tution of Mechanical Engineers, 1898, page 605 

‘Non-Stop Run, Euston to Crewe. D 
Record with Special Train.” ENGINEERING, 
page 2 


“ 


namometer 
uly 7, 1899, 


is 

motive Boiler Tests at Purdue.” ENGINEERING, 
January 25, 1901, page 104. 

‘Tests of Boiler at Purdue University.” ENGINEERING, 
May, 1902, pages 627, 660, and 692. 
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EXPERIMENTS WITH A LATHE-TOO 
DYNAMOMETER.* ‘ 


By J. T. Nicotson, D.Sc., Professor of Mechanical 

Engineering at the Municipal School of Technology, 

prog ; Sometime Professor at McGill University, 
ontreal, 


In the tool-steel trials made by the Manchester Com- 
mittee in 1902-3 (the report upon which was published by 
the Manchester Association of Engineers in their Tran- 
sactions for 1903: also in ENGINEERING, October 30 and 
November 6, 1903) there appeared an entire Jack of 
uniformity in the shapes and — of the tools submitted 
by the eight competing firms. There was also no obvious 
connection between the shapes and angles of the tools and 
the cutting forces upon these tools deduced in the report 
from the electrical power measurements made by the 
committee. Neither did the shape or angle supply a clue 
to the causes of success and failure in the various trials 
with different tools. 

On the other hand, the necessary reconsideration of the 
design of lathes for the rapid and heavy cutting rendered 
possible by the new steels introduced by Messrs. Taylor 
and White, and now everywhere adopted, calls for a 
thorough and systematic investigation of the forces acting 
upon a cutting tool. If a standard area of cut can be 
_ upon for the various sizes of lathe, a knowledge of 
the forces to be overcome when taking that cut—not only 
for turning the work against the tool, but also for moving 
the slide-rest and saddle in both the traversing and sur- 
facing directions—will enable the calculation of the 


* Paper read at the joint meeting of the Institution of 
Mechanical Engineers and the American Society of 





you that we have no fixed locomotive-testing plant, 





Mechanical Engineers, at Chicago. 
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stresses in, and the proportioning of, the various parts of 
the machine to be gone about in a rational and scientific 
way. 

No such knowledge has hitherto been available ; and it 
appeared to the author that the prosecution of a some- 
what extensive research into the matter would well repay 
the an labour, and expense which it would necessarily 
involve. 

The present paper records the results of over 300 serial 
trials, each requiring the making, recording, and reducin 
of from 50 to 100 observations ; Sut it is only to be look 
upon as a first instalment of the work required to be done 
in order that the action of the tools used in a machine- 
shop may be thoroughly understood. 

The 7 of the author, and, if the results herein 
contained should prove of value, those of the engineering 
public, should be given to those whose action alone 
rendered possible the carrying out of the work. First, 
to the authorities of the Manchester Municipal School 
of Technology, who authorised the expenditure in- 
curred for power. light, and mechanical assistance, to a 
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] 
not inconsiderable amount ; second, to the firm of Sir W- 


G. Armstrong, Whitworth and Co., for the continuance 
of their loan of the lathe used in the experiments by the 
Manchester Committee; for the donation of the re- 


force upon the point of the tool ; whilst in the second, 
not only the vertically-directed force, but also that tending 
to push the tool and saddle backwards, and that tending 
to oppose the traversing feed, were observed. 

The second apparatus grew out of the first, and was 
only nr cenatin after sufficient experience with the 
simpler form had indicated the feasibility of a still freer 
suspension of the tool. : 

he force-measurer itself consisted of an hydraulic 
support and a Bourdon gauge. The author had already 
had considerable experience with these supports, having 
constructed small ones for similar work, and a set for use 
in a rotatory transmission 4 rer in the laboratory 
of the McGill University, Montreal. His attention was 
first attracted to them in connection with the reports on 
railway brakes presented to this Institution by Captain 
Galton,* in which a support designed by Mr. George 
Westinghouse is figured and described, and was largely 
used in the experimental van employed by the former. 
The pressure was, however, recorded by connecting the 
interior of the support to a steam-engine indicator, and, 








mainder of the material unoperated upon in those experi- | 
ments—viz., three steel forgings and three iron castings, | 
and for the gift of large quantities of their A W steel of | 
various sections. | 

The record of the experimenters in this field is not a | 
very long one. In Hartig’s work, ‘‘ Experiments on the | 


Efficiency of Machine-Tools,” the law was enunciated 
that the cutting force varies in simple proportion to the 


depth of the shaving. In the ‘‘ Proceedings ” of the Royal | 


Society for December, 1881, Mr. A. Mallock published 


certain observations, and the conclusions he deduced | 


from these, upon lathe turnings, made in the engineering 
workshop at Cambridge University. 
analysis of the forces acting upon the tool when removing 
the shaving; and it will be interesting to compare his 
results, where possible, with the experimental data given 
below. Professor R. H. Smith published, in his work on 
‘*Cutting Tools,” in 1882, a series of diagrams and tables, 
giving the results of experiments made by him with a 
lever form of dynamometer for measuring the vertical 
force only; but the cutting forces he measured never 
exceeded 1000 lb., and the cutting speeds were all below 
10 ft. per minute. 
Prot 


author has not had access to Hartig’s work) the results of 
the present experiments appear to substantiate Hartig’s 


law to, at all events, a first approximation; and, however | 
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valuable Professor Smith’s work may be, it appears to | 


the author to be open to the criticism of lack of scope and 
exaggeration of detail. His experimental apparatus, con- 
sisting of a Smith and Coventry tool-holder, with a 
;‘;-in. steel pin driven through ‘t, to act as a fulcrum 
between the cutting force at the front and the weight 
scale at the back, was obviously unsuited for heavy cuts, 
the steel pins having to sustain the sum of both the 
cutting and weighing forces. In the dynamometers 
described in this paper this error has been avoided, and 
by placing the horizontal and vertical axis, about which 
the tool is free to move, at the back, whilst the weighin 
thrust is applied at the front near the cutting end, an 
therefore between point and axis, the latter has only the 
small difference between the cutting and weighing forces 
to sustain, and can be made correspondingly small and 
frictionless. 

Two dynamometers were made and used in these ex- 
periments ; they were each capable of measuring forces 


up to 15 tons on the tool-point when taking a cut. In the | 


first means were only provided for measuring the vertical 


He then gave an | 


ofessor Smith, in the preface to his book, takes | 
Hartig severely to task for proposing the above-mentioned | 
law of variation of force with depth; but (although the | 


| 


| 

| as 
| past the piston, an auxiliary fluid-supply device had to be 
|added, which not only disturbed the readings of the 
| pressure, but also made the instrument more com- 
| plicated. 

By reading the pressure on a Bourdon gauge, and 
taking precautions in making the joints, leakage can, 
however, be entirely eliminated ; and the author used the 
| instrument in this form in 1894, believing the method to 

be original. He has since found that many others had 
| adopted the same plan for measuring a transmitted force, 
notably Napoli, Thomasset, and Maillard. 

The principal hydraulic support, used for measuring 
| the vertical force on the tool in both the first and second 
| dynamometers, is shown in sectional elevation in Fig. 4, 
| page 27. The compression piece A, when thrust upwards, 


| * Proceedings, 1878, pages 467 and 590; also 1879, 
| page 170, 


there was necessarily considerable leakage of the fluid | screws are then advanced up 





produces pressure in the fluid, which communicates by 
means of the small copper pipe B, through the make-up 

lug fitting C, with the interior of the gauge-tube D 

he body of the diaphragm casing E is held down to the 
lathe saddle by means of two bolts F F, Fig. 3, page 27. 
Care must be taken in filling the diaphragm to remove all 
air from the contained fluid. Distilled water, which is 
boiled after filling the casing, makes. a satisfactory 
medium ; and a small filling-screw fitted in the end of the 
gauge-tube is necessary for ridding it of air. 

Turning now to the other end of the dynamometer, the 
tool was, in the first instance, free to move only about a 
horizontal axis (parallel to the lathe centre line). This 
arrangement is shown in Fig.1. The axis is formed by 
the points of two screws G passing through two massive 
cast-iron chocks H, which rest upon the tool-slide. The 
points of the screws enter into deep centre pops made on 
the sides of the tool before hardening. When the tool is 
resting freely between the two loose chocks, and the 
screw points are entered into the pops, the tool-clamps 
are tightened down hard upon the former: and when the 
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to the tool, it has only one 
degree of freedom to move. Friction between the tool 
and the cast-iron side-pieces, due to vertical motion of 
the former, is prevented by interposing greasy plates 
between them; and the tool is —— near its point 
by the strut I underneath it. is is of adjustable 
length, is formed into a knife-edge on top, and rests upon 
a knife-edge on the cast-steel beam J at bottom. 

This strut I is kept in place during the cut by the 
stirrup-shaped piece K, which is hinged on the tap-bolts 
L, and retains the strut I by means of two pointed screws 
M which enter the centres of the tool-steel pin N con- 
necting the double and single eye, as shown. 

The beam is about 2 ft. 44 in. long, has a fulcrum on 
the under side, and another knife-edge formed upon its 
upper side at the opposite end for taking the diaphragm 
—strut A. The fulcrum isa knife-edge 4 in. long, formed 
on the beam and resting on a flat steel plate upon the 
saddle. It is important that the knife edges should be 
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firmly held sideways by two compressive forces of from 
500 Ib. to 1009 lb. each, acting upon it from the supports. 
If, then, the tool-slide thrusts to the right when travers- 
ing, it will increase the pressure on the right-hand 
support T, and diminish, by the same amount, the pressure 
on the left-hand support S. If it should thrust to the 
left —i.e., draw into the cut—it will have the reverse effect. 

In order to allow of the back thrust of the tool being 
mersured, the pointed screws Q are not tapped through 
the casting O itself, but through sliding-blocks W fitting 
in slotstherein. An hydraulic support X, with its strut 
Y, is supplied at the back of the tool ; the strut centre line 
being inclined at the same angle as the tool, which, for 
the = above mentioned, droops somewhat towards 
the work. 

The tool projects very little behind the centres of 
screws Q, and there is thus but little vertical or hori- 
zontal motion of the point of strut Y, where it touches 
the tool, when the latter moves under the deflection of 
the diaphragms of oo Z,S, or T. Before the cut 
commences, support X is also put under pressure by 
screwing and lengthening strut Y, so that the tool is kept 
from running in by being pressed with considerable 
force, through the blocks W, against the front of the slots 
formed in the casting O. Should the tool, when taking 
its cut, thrust backwards with a smaller force than that 
corresponding to the initial pressure put upon diaphragm 
X, that pressure must, of course, be suitably diminished 
by unscrewing and shortening strut Y. E ; 

The general arrangement of the apparatus is shown in 
three engravings, 30. For these the author is 
indebted to the kindness of his colleague, Mr. Fishenden, 
of the School of Technology. 


EXPERIMENTS MADE WITH First DYNAMOMETER. 


The size of steel ordinarily used in the experiments was 
1} in. square, —— 14 in. and 2 in. square steel was 
sometimes employed. In projecting a series of trials 
upon the effect of tool angle upon cutting force, the shape 
of the tool-point in plan required first of all to be carefully 
considered. Almost every variety of shape had been sent 
in by the steel-makers in the committee’s experiments, 
and there was no indication that any one of these was 
distinctly better than all the others. The round-nosed 
tool was the most common form, and is the easiest to 
forge and keep ; but it has the great disadvantage, from 
the point of view of these experiments, that the actual 
cutting angle varies on a given tool with the depth of the 
cut. 

It was therefore decided to make the cutting edge 
horizontal and at an angle in plan of 45 deg. with the axis 
of the work. The top surface of the tool was a plane 
containing the cutting edge, and inclined at the angle 
called the ‘‘cutting angle” to the vertical plane, which 
also contained the cutting edge. The cutting edge ter- 
minated at a point 2 in. from the right-hand corner of the 
tool (in 1}-in. square tools), so that the average cut taken 
would give a downward thrust, acting as nearly as could 
be arranged in the centre line of the tool, so as to prevent 
any twisting action and undue load upon the steel centre 
points. The nose of the tool had a clearance anglein plan 
of not less than 1 deg., and a small radius was ground on 
the corner between the two edges. The front clearance 
was 6 deg., the tools being used with the cutting edge on 
the level of the centre of the work. The form of the tool 
end is shown in plan and elevation in Figs. 24 and 25, 
annexed, " 

[In the series of experiments made with the second 
dynamometer for elucidating the effect of different values 
of the angle (in plan) made by the cutting edge with the 
lathe centre line, the cutting edge was still kept hori- 
zontal, whether the plan angle was 224 deg., 45 deg., 
674 deg., or 90 deg. : 

The results of the series of trials made with the first 
dynamometer, in which the vertical component only of 
the cutting force was measured, are given in Tables I., 
IL., III., and IV., and have been plotted in Figs. 11 to 
20, page 31, inclusive. ; y 

Tables I. and II., page 32, refer to medium cast iron ; 
Tables III. and IV., page 32, to soft (fluid- pressed) 
steel; these being the only materials so far used in these 
trials. The former material is somewhat harder than 
ordinary shop cast iron (vide Manchester report), whilst 
the latter is a tough but not very hard steel. 

Referring to Tables I. and III., the first two columns 
give the date and number of the trial, the third and fourth 
the intended cut and traverse, whilst the fifth and sixth 
give the tool angles, the seventh and eighth the actual 
cut and traverse, and the ninth gives the product of these, 
called the area of the cut. Column 10 records the vertical 
force actually observed upon the tool point, whilst No, 11 
gives the cutting stress, being the — of the cutting 
force (Column af by the area of the cut (Culumn 9). 
Column 12 gives the actual cutting-speed, and Column 13 
the horse: power required for cutting, heing the products 
of the numbers in Columns 10 and 12 divided by 33,000. 
The last column contains remarks as to the state of the 
tool at the commencement of each trial and other points 
of special interest. F 

For both cast iron and steel it was the intention to make 
trials with each of four different traverses: ;', in., 4 in., 
t in., and @ in., and with four depths of cut for each 
traverse: 4in., Zin., gin., and 4in. This scheme was 
carried out in the case of the cast iron, so far as was 
possible with the means available, for each of the four 
cutting angles of 45 deg., 60 deg., 75 deg., and 90 deg. 

Table IL indicates the scope of the cast-iron series, and 
records the cutting stresses observed, in tons per square 
inch, for each series of cuts and each of the four cutting 
angles employed. A 

The cutting stresses tabulated in Table II., which are 
obtained by dividing the observed (vertical) cutting 
forces by 2240 and by the area of the cut, as given in 





Table I. (Columns 9 and 10), have been ave for 
each traverse and tool-angle, and the results obtained 
have been plotted in Fig. 19, page 30, as ordinates on a 
base of cutting angles. 

This diagram indicates a somewhat lower stress for 
wide than for fine traverses, although this conclusion 
does not appear to hold in its entirety, especially for the 
keenest cutting angle used (45 deg.). It may be pointed 
out that the spots plotted in Figs. 19 and 20 are not 
single experiments, but are the average stresses for all 
depths of cut deduced from the sloping — lines of 
Figs. 11 to 14 (or Figs. 15 to 18 for steel). These 
sloping lines are drawn so as to allow for the differing 
degree of sharpness of. the tool used in each —_ 
a on the number of previous runs it had had. 
[The small figures beside each spot on the last-men- 
tioned figures indicate the number of trials on which the 
tooi had already been used without ie mae, 

The lines are drawn straight in Figs. 11 to 13, as 
expressing the conclusion, which is the simplest that 
can be obtained as a first approximation to the observa- 
tions, that, for a ~_ traverse, the cutting force is 
simply proportional to the depth of cut, or that the cut- 
ting stress is constant for a given width of traverse and 
given tool-angle. The as of the spots in Fig. 19 
may therefore be viewed with some degree of confidence 
in regard to their accuracy. 

The variation of the cutting stress with the cutting 
angle is very marked. It varies by nearly 100 per cent. 
of its smallest value, which takes place, in every case, for 
a cutting angle of about 60 deg. As ne shown, 
however, this angle of minimum cutting force is by no 
means that of greatest durability. A cutting angle of 
80 deg. is that indicated as being best for shop use, and 
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the eniting stress for this angle is about 75 tons per 
square inch. : . 

In Table III. (page 32) the results obtained in the 
experiments on sole tiheid-peamed) steel are recorded in 
the same manner as already described for cast iron. 

In the series of trials with soft (fluid-pressed) steel, the 
scheme of trials mentioned above was commenced and 
half-completed, as shown in Table 4 (page 32); but as by 
that time the second dynamometer was ready for work, a 
new schedule of trials was made out and executed, and 
will be described later on. 

Table IV. gives for soft steel the same results as were 
tabulated in Table II. for cast iron. The cutting stresses 
in this table have again been averaged for each traverse 
and tool-angle by the method shown in Figs. 15 to 18, 
and the results obtained for them in this way have been 
plotted as ordinates on a base of tool-angles in Fig. 20. _ 

The variation of the cutting-stress with the traverse in 
the case of soft steel is somewhat complicated. For keen 
cutting angles (below 75 deg.) fine traverses require less 
cutting force than wide ones, whilst for blunt-nosed tools 
—i.e., cutting angles greater than 75 deg.—the reverse is 
the case, and the fine traverse cut requires the greater 
effort to remove. Ata cutting angle of 75 deg. the stress 
is the same whether the traverse be yy in. or $ in., and 
has the value of about 100 tons per square inch. It is 
curious to remark that this angle of 75 deg. is also about 
the best angle for —— as shown by the durability 
trials subsequently to be cited. 

We may therefore say, with some confidence, that the 
ordinary shop-tool, when cutting soft steel of this quality, 
exerts a vertical force of 100 tons per square inch of area 
of cut removed, irrespective of the proportion of width of 
traverse to depth of cut. [It may be pointed out that 
98.5 tons per square inch was obtained in the Manchester 





experiments as the average cutting stress for the endu- 
rance trials on soft steel (Table XX. of Report), in which 


one shape of tool was used throughout, the cutting angle 
being about 70 deg. The tool is figured on 256 of 
the Report. According to the results of Fig. 20, 


the stress on these endurance trials ought to have been 

about 88 tons or even less, as the speed was 90 ft. instead 

of 50 ft. per minute ; but it must be remembered that the 
electrical method of measuring the cutting force from 

which tie figure 98.5 was deduced includes not only the 
vertical work, but also that done in pushing away the 
shaving over the face of the tool, and ought in most cases 
to give a greater value for the cutting stress than that: 
attained with the dynamometer. e agreement is, 

therefore, very close, and the two results are mutually 
confirmatory. | 


EXPERIMENTS ON DURABILITY OF DiFFERENT CUTTING 
ANGLES. 


All the above trials were made in the endeavour to 
determine the laws of the variation of cutting force with 
tool-angle and with shape of cut. It was, however, not 
« priori to be expected that the tool-angle which gave the 
smallest cutting force would also prove the most durable 
or remove the greatest weight of material before failure. 
As this is a point of even greater practical importance 
than the other, two further series of trials were projected 
—one on the soft steel, the other with the medium cast 
iron—for the purpose of finding the cutting angle to be 
commended for shop use. 

In the cast-iron series a cutting speed of 44 ft. per 
minute, with a cut ;; in. deep by yy in. traverse, was 
decided upon, after about fifteen preliminary trials had 
been made. It was found in these preliminary experi- 
ments that a foot per minute, more or less, in the cutting 
speed made a t difference in the duration of the 
experiment ; and, as time and material had to be econo- 
mised, the careful adjustment of the speed was necessary 
to ensure uniform and consistent results. Cutting angles 
of less than 60 deg. were excluded; but it was decided to 
use tools of 60 deg., 65 deg., 70 deg., 75 deg., 80 deg., 
85 deg., and 90 deg. cutting angles, and to run them at 
the above — exactly until they failed. 

The results are given in Table V. (below). This 
table contains the trial numbers and dates, the intended 
and actual cuts and traverses, the angles of the tools, and 
the time required to fail them ; or the duration of the run. 
(The plan angle was 45 deg. throughout.) 

The times of failure or durations of .these runs are 
plotted as ordinates on a base of tool-angles in Fig. 21, 
page 31. From Table V. and Fig. 21 it is clearly seen 
that a cutting angle of from 75 deg. to 80 deg., with tools 
of 45 deg. plan angle, were the most durable for medium 
cast iron. As the cut (,%; in.) was somewhat shallow, and 
the tool-point had a small radius (about ;'; in.) in plan, 
the shaving moved off in a direction nearly perpendicular 
to the axis of the work, instead of at right angles to the 
cutting edge of the tool (45 deg. in plan). This means 
that the actual cutting-angle measured in the direction of 
motion of the shaving (in plan) [or the true cutting-angle 
as per Manchester mr ach page 246] was about 81 deg. 

ools should therefore be ground for maximum endur- 
ance in the cutting of cast iron in ordinary shop prac- 
tice, so that their true cutting angles are about 81 deg. ; 
or, if they are allowed 6 deg. clearance for working on the 
level of lathe centres, they should have an included angle 
of about 75 deg. 

The series of trials made to determine the most durable 
angle of tool for the rapid cutting of steel had to be run 
at a speed of 75 ft. per minute, in order to secure failure 
in a reasonable time on the cut of }in. by t in., which 
had been decided upon. Unfortunately, the soft-steel 
shaft supplied by Messrs. Whitworth (originally 22 in. in 
diameter and 9 ft. long) was, by the time the trials now 
referred to were commenced, reduced to a diameter of 
less than 6 in. in parts; and the vibration which sometimes 
ensued, together with the difficulty of getting sufficient 
length of parallel bar for a failure trial, prevented the 
— — giving a quite conclusive result with regard to 
soft steel. 


TABLE V.—Failure Trials with Different Cutting Angles 
on Medium Cast Iron. 


Intended cut, }, in.; traverse, 7, = Cutting speed, 44 ft. per 











minute. 
! raat rr = — 
Actual 
| is ae : Angle! Size |Dura- 
Date. | No. ; Actual |" | of |tionof Remarks. 
Cut..|_ Te Area. | moo}, | Tool. | Trial. 
| - \verse. el 
eer 
1903 deg. sq. in.| m. 8. 
Dec. 17 | 561'0,1815 0.0625 0.01134; 60 | 1 2 47 
»» | 562:0.1815 0.0625 0.01134] 60 | 14 | 0 21, Too soft. 
Dec. 23 | 563:0,1830 0.0625 0.01144) 65 | 1 4 10 
* 564 0.1745 0.0625 0.01090} 65 1 1 51 rs 
a 566(0.1875 0.0625 0.01172; 70 14 | 8 45 
, 670.1715 0.0625 0.01071/ 70 14 12 6 ,, 
a 568 0.1815 0.0625 0.01134| 75 1 12 15 
« £69 0.1800 0.0625 0.01125| 75 | 1k |4 0 ,, 
a | 570.0.1770 0.0625 0.01106 | 80 ie 8 14 
1904 | 
Jan. 6 | 573.0 1830 0.0625 0.01144} 80 | 1 5 30) Pe 
»» | 57401825 0.0625 0.01141| 85 | 14 | 7 55 
‘ce | 57€ 0.1710 0.0625 0.01068; 85 | 1 2 40 ” 
a | 675 0.1670 0.0625 0.01043; 90 | 1 4 650 
- 5770.1710 0.0625 0.01068} 90 | 1 1 10 ” 














Table VI., page 34, and Fig. 22, page 31, give the figures 
and show the nature of the seiathe daniel. “a 
A further series of trials to determine the most durable 
cutting angle of tool for steel was carried out with the 
remainder of the bar of medium fluid-pressed steel used 
in the Manchester Committee’s experiments. 





The trials above reported with the soft-steel bar proved 
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inconclusive in their results, as the bar had become so 
reduced in diameter that a run of duration sufficient to 
fail a tool was with difficulty attainable, and excessive 
springing of the work and chattering of the tool took 
place. The medium-steel bar had, however, still a 
diameter of 12 in. or 13 in., and its length allowed of 
long runs being taken. Two series were made—one at 
74 ft. per minute, the other at 73 ft. per minute, cutting 
speeds, the cut in both cases being } in. deep and } in. 
wide. Table VII. records the results obtained. 


TaBLE VI.—Fuilure Trials with Different Cutting Angles 
on Soft (Fluid-Pressed) Steel. 
Intended cut, } in.; traverse, | in.; cutting speed, 75 ft. per 
te. 





AJ 
minu 
Actual | | 
Actua 
n : __ Actual Angle; Size — 
ate. No. Area. mS a. of | Remarks 
¥ Tra- . * Trial. 
Cut. verse 
deg. sq. in. m. 8, 
Mar. 10 | 8050.246 0.125 0.03075 55 14 5 10 
+» 10 8060.2287 0.125 | 0.0286 60 1} 3.0 
», 10  8070.229 0.125 0.02864 65 1} 6 15 
>» 10 | 8090.256 0.125 | 0.082 55 1} 3 0 
»» 10 | 8100.267 0125 | 0.0334 60 1} 6 35 
>» 10 | 8110.2495 0.125 | 0.0314 65 1; 12 20 
» 10 | 8120.2415 0.125 | 0.03015 70 1; 19 0 
» 10 | 813.0.2067 0.125 0.02585 75 14 19 35 Not failed 
» 18 8140,265 0.125 | 0.03315 55 14 3 25 
» 18 | 8150.2435 0.125 0.03045 75 14 24 30 Not failed 


The series 1s to be repeated with medium steel. 
TaBLeE VII.—Failure Trials with Different Cutting 
Angles on Medium (Fluid-Pressed) Steel. 


Intended cut, | in. ; traverse, } in. Seriesa. Cutting speed, 
74 ft. per minute. 








Actual Angi | 
ngle Dura- 
Actual f . 
Date. | No. oO tion of Remarks. 
ae. Area. Tool. | Trial. 
| Cut. verse. 

1904 deg. mn, sec. 
Mar. 25 | 818 | .245 125 .03063 55 0 25 
ee 819 | 2415 .125 -03018 | 60 1 12 

ea 820 | .240 125 -03000 65 4 37 

»” 821 | .243 -125 -03038 70 3 10 

= 822 | .233 125 .02913 | 75 2 47 
Series b. Cutting speed, 73 ft. per minute. 

Mar. 26 323 | .244 125 -03050 1 60 5 10 
*” 824 .240 -125 -03000 65 6 43 

a 825 | .230 .125 .02875 70 7 380 

* 826.231 .125 -02890 75 10 37 
827.235 125 .02940 80 9 8 


” 


_ They are plotted also in Fig. 23 (page 33 ; the dura- 
tions of the various trials being set up on a base of cutting 
angles of the tools employed. 


hig . 23. 
FAILURE TRIALS WITH VARIOUS CUTTING ANGLES 


(PLAN ANGLE 45° THROUGHOUT) ON 
MEDIUM STEEL (FLUID PRESSED) 


DURATION 


30° 





Taken altogether, these tiials seem to show that a 
cutting angle of about 70 deg. (included angle 65 deg.) is 
that which will last the longest in rapid cutting. The 
plan angle of the cutting edge was 45 deg. throughout. 


(Zo be continued.) 








Tue Panama Cana..—Field surveying parties have 
now got to work under the auspices of the United States 
Panama Canal Commission. General Davis is the en- 
gineer officer in charge. The United States have 
guaranteed the principal and interest of 130,000,000 dols. 
2 per cent. bonds to provide for the construction of the 
canal. A year will probably elapse before maps and 
diagrams, under which excavation contracts will let, 
can be completed. 


| LAUNCHES AND TRIAL TRIPS. 


| On Friday, the 10th ult., the official dredging and 
| steaming trials of the barge-loading dredger Octopus, 
| constructed by Messrs. Wm. Simons and Co., Limited, 
| Renfrew, for the Bombay Port Trust, under the direction 
of Messrs. Sir J. Wolfe Barry and A. J. Barry, London, 
took place on the Clyde. The buckets lifted soft clay 
at the rate of about 1100 tons per hour, and the mean 
8 on the measured mile at Skelmorlie was 9? knots. 
The Octopus is now at Renfrew, refitting for the voyage 


to Bombay. 


The Kingfisher, a trawler built by the Goole Ship- 
building and Repairing Company for the Durban Steam 
Trawling Company, to the order of Messrs. John T. 
Rennie, Sons, and Co., of London and Aberdeen, was 
taken for her progressive trial at sea on Monday, the 
13th ult. The vessel is 120 ft. long, 22 ft. beam, and 
12 ft. 5 in. deep, and is fitted with triple-expansion en- 

ines by Messrs. G. T. Grey and Co., of North Shields, 
Faving cylinders 12} in., 21 in., and 34 in. in diameter by 
24 in. stroke, and supplied with steam at 180 lb. pressure 
by a large return-tube marine boiler. She is fitted with 
cooling and refrigerating plant of Messrs. Hall’s type, 
which was also tried and found to work satisfactorily. 
The vessel has been constructed throughous under the 
direct supervision of Messrs. Flannery, Baggallay, and 
Johnson, of London and Liverpool, consulting engineers 
to Messrs. John T. Rennie, Sons, and Co. 





On Tuesday, the 14th ult., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from their yard a steel screw 
steamer named the Stork, of the following dimensions: 
—Length, 281 ft. 6 in.; breadth, 38 ft. 3in.; depth, 20 ft. 
The vessel, which is intended for the fruit and Mediter- 
ranean trades, is fitted with double bottom for water 
ballast on the cellular principle, and also in the fore and 
aft peaks. ‘I'he appliances for loading and discharging 
the cargoes expeditiously are very complete, and include 
a 15-ton steel derrick for dealing with heavy lifts. The 
holds are fitted out with an extensive system of exhaust 
ventilation, having a special exhaust fan-engine. The 
engines wiil be of the triple-expansion type, by Messrs. 
| Richardsons, Westgarth, and Co., Limited, Middles- 
| brough, having cylinders 22 in., 35 in., and 59 in. in 

diameter by 39 in. stroke, steam being supplied by two 

boilers, 15 ft. by 11 ft., working at 170 1b. pressure. The 
vessel has been built to the order of the General Steam 
| Navigation Company, Limited, London, under the 
| superintendence of Mr. John Preston, assisted by Mr. 
| A. W. Walker. 








On Tuesday, the 14th ult., the fine steel screw steamer 
Admiral Borressen, built by Sir Raylton Dixon and Co., 
Limited, Cleveland Dockyards, Middlesbrough, to the 
order of Mr. Vilhelm Torkildsen, of Bergen, Norway, 

roceeded to sea for her official trials. er principal 

imensions are:—Length, 372 ft.; breadth, 50 ft.: and 
moulded depth, 28 ft. 3 in., with a dead-weight carrying 
capacity of about 7000 tons on a light draught. In order 
to withstand the heavy pressure of ice, her bow has been 
considerably stiffened and strengthened, and she is also 
fitted with seven watertight bulkheads. The triple- 
expansion engines are fitted by the North-Eastern Marine 
Engineering Company, Limited, of Wallsend-on-Tyne, 
and have cylinders 25 in., 41 in., and 67 in. in diameter 
by 45 in. stroke, supplied with steam by three large single- 
ended boilers working at 180 lb. pressure: The trials 
were satisfactory in every respect. 





Messrs. Ramage and Ferguson, Limited, Leith, on 
Wednesday, the 15th ult., launched the handsomely- 
modelled auxiliary ketch-rigged steam-yacht Einna, of 
96 tons yacht measurement, built to the order of Mr. R. 
Davey, Eversley, Leigh Woods, Bristol, from the 
design of Mr. St. Clare J. Byrne, Liverpool. The yacht’s 
dimensions are 85 ft. by 16 ft. by 10. ft. depth moulded, 
| and the machinery consists of a set of compound surface- 
proseewey 3 engines, with cylinders 10 in. and 20 in. in 
| diameter by 15 in. stroke. A complete electric installa- 
| tion with accumulators, &c., and a Reid’s steam windlass 
go to complete the outfit of the vessel. 











The steamer Inanda, built for Messrs. John T. Rennie, 
Sons, and Co, for their Direct Natal Service by Messrs. 
Hall, Russell, and Co., Limited, Aberdeen, was launched 
on Wednesday, the 15th ult., her dimensions being :— 
Length, 370 ft. ; breadth, 46 ft. ; depth, 30ft. She is being 
fitted out for 116 first and second-class passengers. Elec- 
tric light, cold storage, hot and co!d water, and other 
eee conveniences are arranged. The cargo will be 

andled by seven powerful winches lifting up to 25 tons. 
The main engines, by the same builders, will have cylin- 
ders 264 in., 44 in., and 72 in. in diameter by 48 in. 
stroke, supplied with steam at 180 lb. by six large boilers. 
The owners have been assisted in the design and _ super- 
vision of machinery by their consulting engineers, Messrs. 
a Baggallay, and Johnson, of London and Liver- 


poo! 











On Friday, the 17th ult., there was launched from the 
east shipbuilding yard of Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, Wallsend-on-Tyne, a steel 
screw steamer, which has been built to the order of 
Messrs. Stamp, Mann, and Co., of Newcastle. The 
| vessel is of the following leading dimensions :—Length 
lover all, 342 ft.; extreme beam, 49 ft.; and moulded 
depth, 25 ft. 3 in., and will carry a deadweight cargo 
of 5500 tons on a drau - of a 6 in., and on a low 
| net register tonnage. e machinery is being built b 
|the North-Eastern Marine Engineering Gaameen, oo. 
_ consists of a set of triple-expansion engines having cylin- 








ders 23 in., 38 in., and 64 in. in diameter by 45 in. stroke, 
steam being supplied by two single-ended boilers, 
15 ft. 9 in. in diameter by 10 ft. 6 in. long, working at 
180 lb. pressure per square inch. It is expected that this 
machinery will drive the vessel at a speed of 9 knots loaded 
in ordinary work at sea. On leaving the ways the vessel 
was oacst § the Hopemount. 





The new steel screw steamer Parana left her moorings 
on Tuesday, the 2st ult., for her speed. trials and ad- 
— of compasses. She has been built and engined 

y Messrs. Workman, Clark, and Co., Limited, Belfast, 
to the order of the Royal Mail Steam Packet ow: of 
London, and is 390 ft. long, with a gross tonnage of about 
3900 tons, having been specially designed for the Royal 
Mail Company’s direct service from London to Argen- 
tina. The machinery consists of a set of triple-expansion 
engines, steam for which is supplied by three steel 
cylindrical multitubular boilers working under Howden’s 
system of forced draught. 








Bexcian Raw Exports.—The exports of rails from 
Belgium experienced a rather sharp contraction in the 
first four months of this year, as compared with the ship- 
ments in the corresponding period of 1903. When the 
comparison is extended to the first four months of 1902, an 
advance of 13,000 tons, or nearly 25 per cent., is, however, 
still observable this year. The exports of Belgian rails to 
Great Britain to April 30 this year were, in round figures, 
9000 tons, as compared with 10,000 tons in the corres- 
ponding period of 1903, and 6000 tons in the corresponding 
period of 1902, The exports to Australia were 5000 tons, 
as compared with 4000 tons and 3000 tons; those to 
Canada, 4000 tons, as compared with 10,000 tons and nil ; 
those to the Cape Colony, 3000 tons, as compared with 
1000 tons and nil ; those to China, 2000 tons, as compared 
with 9000 tons and nil; those to Cuba, 2000 tons, as com- 
pared with nil and nil; those to the United States, 
3000 tons, as compared with 17,000 tons and 3000 tons ; 
those to British India, 5000 tons, as compared with nil 
and nil; those to the Dutch Indies, nil, as compared with 
nil and 4000 tons ; those to Italy, 8000 tons, as compared 
with 2000 tons and nil; those to Mexico, 4000 tons, as 
compared with 31,000 tons and 2000 tons; those to the 
Low Countries, 8000 tons, 2s compared with 4000 tons and 
1000 tons; those to Argentina, 9000 tons, as compared 
with 2000 tons and nil; and those to Sweden, 3000 tons, 
as compared with 3000 tons and 9000 tons. 





South Arrican Pustic Works.—The chief inspector 
of public works in South Africa has just issued his annual 
report. The report states that Mr. Newey has travelled 
over a large area of the Eastern provinces and the Trans- 
keian territories for the purpose of inspecting works 
which have been in hand. Mr. Howard, the Colonial 
architect, has caused repairs to be made to a long list of 
public buildings, and has had drawings made for new build- 
Ings to be erected when funds are available. Mr. Westhofen, 
the Colonial engineer, reports upon the rebuilding of 
Hopetown Bridge and the repair of the Colesberg and 
Bethulie Bridges, over the Orange, which were destroyed 
during the late war. Mr. Westhofen has also com- 
pleted an irrigation scheme, and has planned harbours 
for Kalk Bay and Port St. John. r. Ritso reports 
upon borings which have been carried out, and which 
have led to the conclusion that valuable supplies of 
water exist underground almost all over Cape Colony, 
and at such accessible depths that they can easily 
be brought to the surface. Mr. Ritso reports the greatest 
success yét attained in South Africa—four bore-holes at 
one-farm overflowing at. the surface, and yielding in the 
aggregate more than 1,000,000 gallons per day, or sufficient 
to irrigate 400 acres. As this large flow of water was 
tapped in the middle of the Karroo after eighteen months 
of severe drought, there are hopes that the drier parts 
of the Karroo will, through the utilisation of their under- 
ground water, become more suitable for stock farming 
and general agriculture. 

American Raitroap Prorerty.— During the last 
20 years American railroads have passed through periods 
of severe depression, so far as the stockholders are con- 
cerned. In 1882 the average dividend paid upon American 
railroad stock was 2.94 per cent. ; in 1887, the corres- 
ponding average had fallen to 2.17 per cent.; and in 1892 
it had further-declined-to 1.93 per cent. In the ten years 
— with 1902) inciusive, the average moved on as 
follows : — 


Year. Per Cent. Year. Per Cent. 
1893 .. ar 1.88 1898 .. 1.70 
1894 .. 1.66 1899 . 1,90 
1895 .. 1.58 1900 2.42 
1896 .. 1.52 1901 .. 2.62 
1897 .. 1.49 1902 .. 2.93 


It will be observed that there has been a steady recovery 
since 1897, in consequence, no doubt, of the comparative 
moderation with which new lines have been constructed, 
and the gradual development of traffic upon previously 
completed systems. The great bulk of the capital em- 
barked in American railroads is represented by bonds and 
funded debt ; and one circumstance which has told strongly 
in favour of stockholders, as opposed to bondholders, is 
that bonds bearing relatively high rates of interest are now 
maturing upon a considerable scale, and are either being 
converted into funded debt, or are replaced by new bonds 
issued upon easier terms. There is no doubt that, upon 
the whole, American railroad property is improving ;, the 
average gross earnings per mile in operation having risen 
from 7405 dols. in 1883 to 8696 dols. in 1902, while the net 
earnings per mile also increased from 2679 dols. in 1883 to 
2830 dols. in 1902. 
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** ENGIN names pina PATENT 


Comprtep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
UNDER THE ACTS OF 1883—1902. 


The number of views given in the Specification Drawings is stated 


= case; where none are mentioned, the Specification is not 
Where inventions are communicated from abroad, the Names, 
cigs Sprtoatigns maybe ata at th Paton 
3 ; ions may é 
ranch, 5, Buildii lane, 


ings, “ .C., at type—that is, clutches composed of two sets of plates or rings alter- 

the uniform price of nating with one another, and in which the clutching of one set to 
The date of A advertisement of the of @ Complete the other is effected by compressing together the whole assem- 
Specification is, in each case, given after abstract, unless the | Plage of plates—the declutching has, in some cases, been assisted 
Patent has been sealed, when the date of sealing is given. by springs projecting out from the rubbing or overlapping faces 
Any person may, at any time within two months from the date of of the other set. According to thisinvention, springs are situated 
the advertisement of the ance of a C ification, between the plates or rings of one o other or of both sets where 
give notice at the Patent 0, of opposition to the grant of a the plates of whichever set the springs are applied to are not over- 
Patent on any of the grow! mentioned in the Acts. lapped by the plates of the other set. A and B are two shafts, one 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


D. Clerk, Ewhurst, Surrey, and H. W. 
Bradley and H. N. Bickerton, Ashton-under-Lyne. 
Internal-Combustion Engines. [8 Figs.) December 30, 
1902.—This invention consists in a method of reducing or keeping 
down the temperature allowed during combustion of the charge 
in an engine cylinder by adding a volume of elastic fluid, such as 
air, or products of combustion, to the charge before combustion. 
In every case the extra elastic fluid is added in such a way as 
not to interfere with the portion of the charge in which the 
ignition is to be effected ; and when air is employed, the presence 
of an excess of air over that required for normal combustion is 
involved. The patentees find that when such a volume of air is 
added to the charge before combustion, the temperature attained 
in the cylinder is much reduced, while the average pressures are 
increased, and a great gain in economy is attained. The front 
end of the cylinder is closed, and the piston-rod @ passes 
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through a stuffing-gland b. The front side of the piston d is used 
for compressing air, which air is utilised alternately for supplying 
the extra charge of air and air for scavenging. The piston d, on 
its charging stroke, takes in a charge of gas and air through the 
gas-valve e, air-valve f, and mixing-valve g, and, at the outer end 
of the stroke, the piston overruns ports / in the cylinder wall, 
leading by passages ¢ to a reservoir k. An additional charge of air 
then passes through the ports h, and raises the pressure in the 
cylinder to a predetermined pressure above atmosphere. During 
the compression stroke the piston draws in a charge of air into 
reservoir k through a valve j, and on the expansion stroke this 
charge is compressed. The exhaust valve is opened just before 
the piston overruns the ports h, so that the pressure will fall to 
or near atmosphere, and so that the air will act to sweep out a 
portion of the products of combustion from the engine cylinder 
through the exhaust-valve. (Sealed June 14, 1904.) 


LIFTING AND HAULING APPLIANCES. 


3746. A. Reichwald, London. (Duisburger Maschinenbau 
Actien-Gesellschaft, late Bechem and Keetman, Duisburg, Ger- 
many.) Magnetic Gripping and Releasing Devices. 
(3 Figs.) February 15, 1904.—This invention has reference to 
safety mechanism acting mechanically to prevent the accidental 
dropping of the load, even if the electric circuit be accidentally 
interrupted and the carrying-magnet thereby demagnetised. The 
magnet 1 is connected with the tackle 2 of a crane, and the 
magnet itself is formed with extending parts drilled to form 
guides for four vertical shafts 3, 4, the upper ends of which are 
supported by and have bearings in a framework 5, s? that 
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tle shafts can be revolved. The lower ends of the shafts 3, 4 are 
bent over to about a right angle, so that in the holding position 
of the mechanism the horizontal parts are opposite to each 
other, and in a position when they will come underneath and will 
hold the body 7, which is lifted by the magnet 1. Upon the 
upper ends of the vertical shafts are keyed bevel-wheels 8, and in 
bearings on the frame 5 are two shafts 9, 10, each of which carries 
two bevel-wheels 11. Levers 12 and 13 are fixed upon the shafts 
9 and 10 respectively, and each connected, as by ropes 14, to a 
—— drum of the winding gear. When it is desired to lifta 

ody, the magnet is passed over the body and energised, so as to 


SPECIFICATIONS 


attract it. The magnet is then lifted and passes upward until it 
reaches the frame 5, against which it will bear. The magnet 
lifts the frame, and the connections 14, being thus relieved of the 
weight of the frame 5, will allow the levers 12, 13, owing to their 
weight, to turn into a horizontal position, and cause the bevel- 
wheels 11 to be revolved, and the bent-in ends of the vertical 
shafts to be turned under the body. The dropping of the load 
will thus be prevented by interruption of the electric current. 
(Sealed June <0, 1904.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


11,723. A. Soames and W. Langdon-Davies, London. 
Clutobee [5 Figs.] May 22, 1903.—In clutches athe Weston 


of which is to be driven from the other. C isa casing secured to 
the shaft A, and D is a wheel secured to the shaft B. E and F are 
two concentric sets of friction-rings. The rings E are of greater 
diameter than the rings F, and the outer portions of the rings F 
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overlap the inner portions of the rings E. The one set E is held 
by pins G to the casing, so that they revolve with it ; the other set 
Fis similarly held by pins H to the wheel D. I are springs formed 
preferably of split and bent steel rings—-they are interposed 
tween the rings E and F where these rings do not overlap one an- 
other, and are held in place by being made to surround the 
pinsGand H. The springs when uncompressed hold the plates at a 
slightly greater distance apart than the plates are thick, and then 
become ineffective. K is a disc which can be slidden endwise along 
the shaft B. When slidden to the left, its outer portion bears 
against one side of the assemblage of plates and compresses them 
between itself and a side flange of the wheel D. The springs I are 
thereby compressed, and the overlapping portions of the two sets 
of plates made to bear against one another with any desired 
amount of pressure. (Sealed June 14, 1904.) 


MOTOR_ROAD VEHICLES. 


16,623. J. Ridley and the Ridley Autocar Com- 

any, ited, Coventry. Speed- uction Gear- 
ee (2 Figs.) July 29, 1903.—This invention relates to gearing 
used in conjunction with high-speed engines, such as petrol-motors, 
and has for its object to provide means whereby one of the chief 
defects of a high-speed engine may be overcome—viz., the high 
rotary speed of the change-speed gear-wheels and excessive gearing 
down between the change-speed gear and the road-wheels. 
According to this invention a reducing gear is provided and is 
arranged either in the crank-case of the motor or in an extension 
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of the same. Upon the engine crank-shaft A is keyed, or.otherwise 
fixed, a pinion B. This pinion gears with a spur-wheel ©, of larger 
diameter, carried on a shaft D journalled in suitable bearings E. 
The pation are, in the arrangement illustrated, carried in a 
case F formed by an extension of the crank-case. The shaft D is 
extended beyond the case and is connected 4 to the speed gear. 
By the employment of a reducing gear such as described, the 
spur-wheels forming the variable gear do not rotate at such a high 
speed, and the transmission gear to the road-wheels can be better 
constructed. (Sealed June 7, 1904.) 


12,426. Clayton and Shuttleworth, Limited, and 
W. Fletcher, Lincoln. §; -C Mechanism. 
(8 Figs.] May 30, 1903.—This invention has reference to speed- 
changing mechanism suitable for traction engines and other 
self-propelled vehicles, the objects being to enable the several 
changes of speed to be effected by the operation of one hand- 


1, while the other part 19 is pivoted at 18 to the other of the part 
10, and is connected at one end by a link 22 to the other change- 
wheel 2, and at the other end is formed asa handle 20 proper ; 
locking means, such as pins, are provided, so that either the part 
10can be fixed in such a position that the change-wheels 1 will 
be out of gear, the pivot pin 18 connecting the two parts of the 
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a 7k eee, —— hand-lever then serving as a fixed fulcrum for the part 19 ; or the 
oS \V Sy joint between the link 22 and the part 19 can be fixed co-axially 
= SS N\ iS with the fulcrum 11 of the part 10, in which case the change-wheel 
Z] N\ 2 will be locked out of gear, and the two parts of the hand-lever 
NV can be turned as one lever about the axis of the fixed fulcrum 11 
NV for the purpose of patting the change-wheels 1 into or cut of 

NY gear. (Sealed June 7, 1904.) 


2840. A.A. Longuemare, Paris, France. Carburet- 
tors. [1 Fig.] February 4, 1904.—This invention relates to an appa- 
ratus for the automatic regulation of the total admission of air to 
a carburettor, the said regulation being such that the opening of 
the orifice, through which air is drawn in by the piston of the 
engine, is automatically increased or.diminished according to the 
speed of the engine. This regulating device consists chiefly of a 
bent tube a, forming an extension of the orifices } for the admis- 
sion of air into the carburettor. The horizontal mouth of the 
tube a is closed by a vertical shutter e, hinged at the top at /, and 
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preferably provided with a weight g at the bottom. A screw h 
forms a stop, against which the shutter e strikes when, under the 
influence of its own weight, it closes the mouth of the tube a. 
When the engine is running slowly, there is only a small suction 
of air in the tube a, so that the shutter e is opened only to a smali 
extent. When, however, the engine is running very fast, the air, 
entering in larger quantities through the tube a, acts on the 
shutter e and maintains it open to a greater extent. The degree 
of opening of the tube a is thus automatically maintained in pro- 
portion to the speed of the engine, or, rather, to the quantity of 
the mixture drawn in. (Sealed June 7, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 














8. Z de Ferranti, Hampstead, London. 
pene re TON Turbines. [5 Figs.) April 2, 1903.—This invention relates to 
a elastic-fluid turbines of the type in which the expansion of the 


fluid is divided into stages, with intermediate reheating, so that 








55 





lever, and to provide locking means which will prevent any two 
gp being put into gear at the same time. 
the 


lever of the first order, mounted on a fixed fulcrum 11, and having 


‘or this purpose 


| 








one end connected to a change-wheel or a pair of change-wheels 








| the expansion may be approximately isothermal. According to 
operating-handle is made in two parts, one part 10 being a| the —ae illustrated, steam from a generator 2 is led 
through a su 
whieh goes 


rheater 4, and then divided into two parts, one of 
ireet to the turbine 5, and the other to the re 
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heaters 7. In the example illustrated the turbine is provided 
with five reheaters, the superheated steam from the pipe 8 passing 
through them in lel. A — 9 is provided to return the 
condensed steam, issuing through the pipe 25 from the reheaters 
to the boiler through the pipe 10, feed-water heater 26, and 
pipe 27. The steam from the turbine 5, after the first stage of 
expansion, is conducted through the pipe 11 to the bottom of 
the first reheater and then upwards in a direction counter 
to that of the superheated steam, through the coil 12, back to 
the turbine. This action is repeated after each stage of ex- 
pansion in the turbine, the steam finally passing through the ex- 
haust pipe 13 to the regenerator 14, and thence to the condenser 19, 
which may be of the jet condensing type. 22 is a pump which 
serves to pass a part of the outflow from the condenser through 
the regenerator coils 28, whence it mow on and joins the con- 
densed steam from the reheaters. (Sealed June 14, 1904.) 


10,618. Sir James Fortescue Flannery, London: 
and W. Boyd, Longbenton, Northumberland. Liquid- 
Fuel Burners. [4 Figs.) May 9, 1908.—In an injector or 
apparatus for burning liquid fuel in steam-boiler and other fur- 
naces according to this invention, the annular steam-space or 
jacket d within the injector-casing is divided, by means of ribs 
or partitions e, into two parts, that communicate with each other 
at their forward ends through openings f, so that the steam on 
its way from the inlet c to the central steam-exit passage 4 is 
constrained to flow towards one end of the jacket and then back 
towards the other end thereof before entering the central steam- 
exit passage. By this means the liquid fuel is heated to a higher 
temperature than heretofore usual whilst pessing through the 
injector. The rear end of the inner wall a! of the casing a is 
formed at one side of the longitudinal ribs e with an opening s, 
and with a part annular groove ¢, and the rear part n of the 























intermediate tube is formed with an annular series of holes u 
that are in communication through the part annular space ¢ 
and opening s with the rear end of the jacket d. 7 isa hand- 
wheel fixed to the intermediate tube m n, and by which the same 
can be rotated, so as to cause it, by means of the screw-thread q, 
to move in a forward or backward direction for respectively 
closing or opening the forward end of the oil-passage p. 8 is the 
hand-wheel by which the central spindle 8 can be rotated for 
causing it, by means of the screw-thread 5, to move forward and 
backward, for opening and closing the front end of the steam 
passage 4. To render the injector more durable, the front end 
of the injector-casing is constructed with a renewable annular 
cap-piece f. of steel, that is screwed upon the frontend h of the 
casing and is formed with an internal annular surface or seat g! 
that inclines forwardly towards the axis of the injector. (Ac- 
cepted March 16, 1904.) 


12,197. D. Roberts and C. James, Grantham, 
Lincs. Water-Tube Steam-Generators. [1 Figs.) 
May 28, 1908.—In the construction of steam-generator described 
in the specification of Patent No. 5008, of 1902, the front nests of 
tubes are carried at the lower end by the prone: joining 
their headers to the headers of the back nests. e nipples 
 aneer w these headers, and also the nipples joining the various 
neaders, have generally been expanded into the plain shells of the 
headers ; now, according to this invention, suitable pockets are 
pressed or embossed in the shells of the headers of the inclined 
nests of tubes next the back nest of tubes, the pockets being 
arranged to rest on pockets pressed or embossed in the shells of 
the back headers. The pockets are held together by water- 
circulating nipples, which are expanded into holes drilled or 





van” 


bored through the abutting faces, so that the weight of the front 
sections is carried on the bottom headers of the back sections. 
@ are the back bottom headers, } are the bottom headers of the 
angled nests of tubes immediately in front of the headers a, d are 
a which are pressed or embossed in the shells of the 
headers b, ande are the pockets in the headers @ upon which the 
pockets d rest. The two sets of pockets are held together by 
water-circulating nipples f. g are kets which are pressed or 
embossed in the shells of the front headers c, these pockets being 
connected to pockets A in the headers b by means of nipples 1, 
which serve to secure the two sets of headers together, and also 
serve as a connection for the water circulation between these two 
sets of headers. This arrangement is also advantageous in that 
it saves the difficult bending of the water-nipples in irregular 
curves. (Sealed May 31, 1904.) 





TEXTILE MACHINERY. 


9437. Asa Lees and Co., Limited, and R. Taylor, 
Jun., Ol Lanes, Carding - es. 1 Fig.) 
April 27, 1903.—In carding-engines in which two or more 


chains of flats have been employed it has hitherto been cus- 
tomary to employ one pair of flexible bends or other supports 
upon which the several chains have travelled when at work, and 
as a consequence of this arrangement it has been difficult, if not 
impossible, owing to the fact that the grinding-roller is moved 
from one position to another, to grind all the flats so that their 
card teeth shall be accurately adjusted to the clothing of the 
main cylinder. According to this invention, a separate pair of 
flexible bends or equivalent supporting surfaces are employed for 
each chain of flats. » is the cylinder, and e an ordinary chain of 





























flats which is made shorter than usual, so as to leave om 
between it and the taking-in cylinder ¢ for an additional short 
chain of flats f. The chain of flats e works upon a pair of 
flexible bends g, while the chain of flats f works upon an indepen- 
dent pair of flexible bends h. In this arrangement the flats are 
ground when required, and the bends g and / or equivalent 
supports for each chain are separately adjusted by any of the 
po dn well-known means, and consequently there is no diffi- 
culty in setting and adjusting each chain of flats, so that its 
work may be most effectively performed, as, if need be, the dif- 
ferent sets of flats may be set at varying distances from the main 
cylinder by so adjusting the bends or supports upon which the 
chain or set of flats travels. (Sealed May 17, 1904.) 


24,182. Asa Lees and Co., Limited, and J. W. 
Clegg, Oldham, Lancs. Spindles. [3 Figs.] November 7, 
1903.—This improvement in connection with spindles consists of 
a catch hinged to the spindle-bolster or to the bolster rail and 
operable by the finger to engage a notch or projection in or on 
the spindle wharve, and so lock the wharve and stop the rotation 
of the spindle whilst the operative is piecing up a broken thread. 
a is the bolster-rail, in a hole in which the bolster } is secured by 
anutc. The spindle d is fitted, as usual, to rotate in the bolster b, 
and to the spindle is secured a wharve é, which is held down by a 
catch f. Anotch g is cut in the flange of the wharve and a trans- 
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verse slot A in the bottom of the bolster flange, so as to leave a 
passage or recess between the bolster and the top of the rail a; 
into this slot / is fitted and hinged a wire catch i, which is bent 
and curved so that one portion i! can engage with the notch in 
the wharve. In operation, when an end of yarn breaks, the 
operative checks and stops the spindle by means of the hand or 
knee, and then with the finger moves the catch i so that its por- 
tion 71 comes against the wharve e and engages and locks in the 
notch g, and thus prevents the wharve and spindle d from turning 
until the piecing-up has been effected, and the catch i disengaged 
from the spindle wharve. (Sealed May 31, 1904.) 


MISCELLANEOUS. 
10,146. G. W. Parkes and the Frictionless Engine- 
Co Harpurhey, Manches- 


ter. ving-Belts, {5 Figs.] May 5, 1903.—This invention 





relates to woven or similar driving-bands or belts, or to a belt 
formed or provided with a surface com) of a woven fabric, 
and its object is to so construct them that the faces, edges, or | 
other parts exposed to wear, or any one or more of such parts, | 
may be protected, and incidentally to obtain a better grip upon | 
the pulley or the like. In carrying these improvements into effect, | 
that part, or those parts, of a belt which comes, or come, into contact | 
with the pulleys, or are otherwise exposed to wear, is, or are, 

formed with loops or with a pile which may be cut, or not, as | 
desired. These loops may be produced during the process of 

weaving by any of the well-known or usual methods common in | 
the manufacture of pile fabrics. This piled or looped t of a 





part 
belt may be woven with, or be integral with, the body of the belt, | 


or it may consist of a separately formed piece of fabric which 
covers, or — covers, the belt. In a belt com of canvas 
or other fabric folded upon itself several times, that part of the 
fabric which will be outside when the belt is made may be woven 
with the loops or pile, the remainder of the fabric being woven in 
the usual manner. Fig. 1 shows a belt composed of several plies 
a, b, c, the outer one of which c has loops formed upon its surface 








and is disposed upon the others in such a manner that its looped 
face is the one which comes against the pulley. The looped sur- 
face may merely extend across the face of the belt, or it may 
extend around the edges, as shown in the drawings. Fig. 2 shows 
a belt provided with a looped driving-face, di around two 
pulleys e and J, and illustrates the contact of the looped or piled 
surface with the faces of the pulleys. (Sealed May 24, 1904.) 


25,988. E. W. Dixon, Harrogate. Sewage Treat- 
ment. [4 Figs.) November 26, 1902.—This invention relates to 
the means or manner of —e the cinder-beds through 
which the liquid portion is allowed to percolate during the last 
stages of the treatment of the sewage, with the object of increas- 
ing the aeration or oxidation of the sewage, more particularly in 
the lower part of the bed, and also so as to avoid accumulation of 
solid matter and consequent blocking up at this part, and to 
reduce the time during which the working of the bed must be sus- 
pended for recuperation. The immediate object of the invention 
is, whilst still keeping the bed properly supported, to leave as large 
a part as possible of the underside or bottom surface of the cinder- 
bed exposed to the atmosphere, such exposed surface being 
uniformly distributed. This is effected by forming the floor or 
support on which the cinder-bed rests of expanded, woven, or 
interlaced metal a, carried on the top of narrow pillars c, and 
embedded near the top of narrow pillars b of brick, masonry or con- 





crete ; the space e between the pillars affords ready access of air 
to, or for inspection of, the bottom of the The use of ex- 
panded metal has the advantages over cast or perforated grids or 
plates in that, besides being cheaper, the surface of the underside 
of the bed is exposed in a vastly more efficient manner, draughts 
or air currents are not prevented from having free play over the 
bottom surface of the bed, the purification is accelerated, and any 
solid sediment drops quite clear of the bed, instead of much of it 
being kept in contact with the bottom of the cinder-bed and the 
grids or plates, and more or less blocking up the perforations in 
the latter and the interstices in the bed. The bottom of the bed 
can be more or less washed or cleaned in situ, so that it is only 
very rarely necessary to take down and rebuild the cinder-bed. 
Instead of embedding the expanded metal or its equivalent on or in 
the pillars, this may be carried by rectangular, segmental, or other 
conveniently-shaped metal-bar frames, and rest by means of these 
frames on the aforesaid pillars. (Accepted March 9, 1904.) 


10,034. J. W. Macfarlane, Kingston, G: ‘ow. 
Cen es. [11 Figs.] May 4, 1903.—This inven- 
tion relates to centrifugal machines of the suspended or Weston 
type in which, as hitherto generally constructed, the inner 
stationary spindle has been suspended by either a metallic or 
elastic buffer or bearing, a se} te elastic buffer being required 
to assist in controlling the oscillations of such spindle; and the 
invention has for its object an improved method of supporting 
the inner spindle C and controlling its oscillations by the provision 
of a single annular conoidal rubber buffer A carried between an 
inverted conical collar B on the spindle and a counterpart inter- 
nally conical seating D in the framing, the collar preferably having 
an outwardly-projecting flange at its upper end, and the seating 
preferably an inwardly-projecting flange on its lower end. The 
angles of the cones of the collar and seating may be the same, in 





which case the interposed buffer A will be of the same thickness, 
or the angles may be different, and the thickness of the buffer 
tapering. By the improved construction of single-buffer bearing 
described not only is the spindle C supported and its oscillations 
controlled in an efficient manner, but also compression or wear of 
the buffer is automatically taken up by the descent of the collar, 
so that the usual tightening of the parts engaging the buffer, on 
wear taking place, is unnecessary. Further, as the spindle C is 
carried within the conical collar by the usual nut K on its eet 
end engaging the latter, adjustment of the height of the spindle, 
and consequently of the basket or the motor, can be effected with- 
out interfering with the buffer parts, by simply turning the nut. 
The fi illustrate several examples of the many different ways 
in which the invention may be carried out. The improvements 
may also be used in connection with centrifugal machines of the 
under-driven type, (Sealed May 17, 1904,) 
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FOLKESTONE NEW PIER AND 
HARBOUR WORKS. 


Tue French Ambassador, His Excellency Paul 
Cambon, G.C.V.O., will, on Tuesday next, lay 
the final stone of the Folkestone New Pier and 
Harbour Works, which have been in progress for 
seven years, and he will thus formally complete 
an engineering undertaking which, during con- 
struction, has aoe several interesting and 
instructive features. The works were entered upon 
by the South-Eastern Railway Company with the 
view not only of extending the accommodation for 
their cross-Channel steamers, but also of further 
protecting the harbour against the prevailin 
south-west gales. Although the amalgamation o 
the South - Eastern and liaten, Chatham, and 
Dover Companies hes been accomplished since the 
works were commenced, and although Dover, with 
its lengthened Admiralty Pier and its immense 
breakwaters, provides a harbour of excellent con- 
venience,* these works at Folkestone will be of 


modation had become inadequate. The structure, 
moreover, showed evidences of having suffered from 
the heavy gales and seas by which it had been 
periodically attacked. The work embraced in the 
present scheme included a widening of the old pier 
and the strengthening of its structure, in addition 
to an extension 900 ft. in length, constructed of 
20-ton concrete blocks. The inner arm has a width 
of 82 ft. at the bottom and of 74 ft. 9in. at the 
top, while the outer arm is 50 ft. wide at top. The 
cope-level is 10 ft. above high-water spring tides. 
The rise of tide is 20 ft., and, as the foundations at 
the outer end are carried 43 ft. below low-water 
level, the whole height of the structure from founda- 
tion to cope is 73 ft. The wall is vertical on the east 
side, and has a batter of 1 in 12 on the west face, 
except where the two landing-stages are situated. 
Of the total length of 900 ft. added, 300 ft. is on 
the same line as the old pier, while the remaining 
600 ft. is canted at an angle of 36 deg. This angle 
was arranged in order to provide effective shelter 
to the harbour, as well as to the landing-stages on 








ems 


yy 


UZ. 
Wa 


Y 


(\ Zo 


y Y 


oH 





Cee 












FigJ 


<== FOLKESTONE HARBOUR. ———= 





PLAN OF NEW PIER AND OLD HARBOURS, 
Spring Tides ruse 20F° 


} 


= 


‘ 








great advantage to the combined companies. With 
Folkestone, as well as Dover, they have now two 
strings to their bow, as either harbour may be 
used for both Continental routes ; and as the facili- 
ties thus afforded for traffic between England and 
France will tend to increase communication, there 
is a peculiar appropriateness in the final stone 
being laid by the French Ambassador. 

The engraving, Fig. 13 on page 52, shows the work 
as now completed, while other engravings on the 
two-page plate and on pages 40, 41, and 52 serve to 
illustrate our description of the work of construction. 

The works we are about to describe were designed 
by Messrs. Coode, Son and Matthews, upon the 
requisition of the railway company, who gave them 
a free hand in the evolution of their scheme. The 
old pier, completed in 1884, had a length of 580 ft. 
and a width of 62 ft.; it was built partly of rock- 
work, with a sea-facing of concrete blocks. There 
were two landing-places--one on the eastward face, 
for use under normal conditions, and the other on 
the western side, for service when there was an 
easterly gale. In stormy weather it was thus impos- 
sible to provide accommodation for more than one 
steamer on the lee side, so that, apart altogether 
from the state of repair of the old pier, the accom- 








* See ENGINEERING, vol. Ixxv., page 774. 


the eastern side during gales from the south-west. 
At the same time the engineers had in view the 
possibility of a more extended scheme being ulti- 
mately carried out to provide a closed harbour by 
the construction of an eastern breakwater, whose 
root would be at Copt Point, a little to the east, 
and therefore beyond the top point of the plan 
(Fig. 1). This eastern breakwater would have a 
total length of 1885 ft., and would curve in a 
westerly direction, so as to form, with the end of 
the pier now completed, a sheltered entrance to an 
enclosed anchorage 88 acres in extent. It is always 
well to anticipate such future extension, especially 
when the plan evolved does not interfere with 
present requirements. Should the necessity arise 
for such an extension, the scheme, as a whole, will 
be more effective than might otherwise have been 
the case. The project also embraces the reclama- 
tion of a considerable part of the foreshore at the 
foot of the hills to the east of Folkestone, and the 
widening of the old piers forming the inner harbour. 
The contract for the work now completed was let 
to Mr. William Rigby, London, in 1897, and it was 
decided to push on the extension with all speed in 
order to provide the further berthing accommoda- 
tion and shelter which was urgently required, and 
to patch up temporarily the old pier until such 
time as some plant from the extension work should | 





be available. The traffic to and from the pier was 
conducted under the old conditions, until the new 
part of the pier was ready for the arrival of trains 
and the embarking and debarking of passengers. 
In this way operations, from first to last, were so 
conducted as to obviate any interference with the 
traffic, or with the convenience of passengers. 

As the old pier was only 62 ft. wide, and the new 
extension was intended to be 74 ft. 9 in. at cope- 
level, it was necessary that the temporary staging 
for the overhead travellers should be built on either 
side of the old pier; and in order that the opera- 
tions might subsequently be carried on for the 
widening and strengthening of the original structure 
this temporary staging was made with aclear width 
of 97 ft. 6in. Prudence suggested that this width 
should be accommodated on two spans, as not only 
was the situation exposed to severe gales, but the 
weight to be carried by the travellers was 30 tons. 
The span of each of the gantries was 50 ft. 6 in., 
and there was a 5-ft. space between the two. The 
dolphins carrying the rail girders for the overhead 
travellers were thus three in number in the width 
of the temporary staging, and were built at 40-ft, 
centres in the longitudinal line. The central one 
consisted of six piles of Oregon pine, 18 in. square, 
and varying from 80 ft. to 90 ft. in length, driven 
vertically about 20 ft. into the bed, so as to be well 
below the ultimate foundation level of thepier. These 
piles are braced together down to low-water level 
by old rails placed diagonally. These centre dolphins 
are well shown on Fig. 10, page 41. The side, 
dolphins were built of four piles, similarly braced, 
the outer pair in all cases having a batter of 1 in 6. 
These outer dolphins are shown in Figs. 2 and 3 
on our two-page engraving. In the three outermost 
bays transverse bracings between the three dolphins 
in the width of the staging was introduced in the 
form of strong wire ropes, tightened with union 
screws. The dolphins had caps of the same section 
as the piles, and connecting the whole together was 
a rail bent to form a strap, part of which may be 
seen at the top of the centre dolphins in Fig. 10, 
page 41. Connecting the three dolphins in the 
transverse section of the temporary staging were 
lattice girders 3 ft. 6 in. deep, while in the longi- 
tudinal line there were for ti dolphin two similar 
girders placed at 6-ft. centres, and braced on the 
top with transverse sleepers at about 2-ft. 6-in. 
centres. These sleepers also carried the way-beams 
for the travellers. Every second sleeper on the 
side dolphins projected far enough beyond the tra- 
veller-bearers to form a cantilevered gangway 4 ft. 
wide (see Fig. 3 on our two-page plate). 

The method of building the dolphins is shown in 
Fig. 2. The piles were driven by American winches 
working 30-cwt. monkeys. These piling-machines 
were projected as cantilevers 46 ft. in advance of 
the last dolphin completed, although the length 
of the girders was only 40 ft. This allowed the 
pile-driver to be run forward after the last piles of 
the dolphin had been driven, to enable the girders 
to be hoisted in position without interference from 
the base of the piling-machine. The piling-machine, 
as shown in Fig. 2, consisted of long timbers carry- 
ing the piling-ladder at the extreme end ; the over- 
hanging weight was taken by wire-ropes passing 
over a high kingpost in the rear. Kentledge, in 
the form of old rails, or of concrete blocks, was 
placed behind the kingpost to give sufficient 
counterbalance for the pitching; at the outermost 
oint, of the heaviest of the piles—those of 90 ft. in 
ength. After the piles of a dolphin had been 
driven and capped, temporary props were put in 
from the top of the caps to the bottom of the pile- 
engines, so that the horizontal timbers of the pile- 
engine thus supported were available for lifting the 
girders into position. These girders were floated 
out in barges underneath the site, and lifting tackle 
was carried on the bottom timbers of the piling- 
engine, as may be discerned in the case of the 
centre piling-machine in Fig. 2. The hoisting 
operation has just been completed in connection 
with the centre line in Fig. 2 ; in the eastern line— 
that shown to the left—the piling-machine is about 
to be supported by temporary props from the caps 
on the pile; and on the western line—that to the 
right of the illustration—the piling-machine is in 
the act of being cantilevered. 

The rail-level of the temporary staging thus 
formed was 20ft. above high-water level, as compared 
with the 10 ft. in height of the pier-cope level. ‘Four 
travellers were used, two over each span of the stag- 





ing, as shown in Fig.4. These were steam-driven, and 
carried their load on two parts of a steel rope. The 





: 
| 


38 


ENGIN-E-E-RI-NG..- 





[Jury-8, 1904. ‘ 








seaward travellers were designed for a 30-ton load, 
to carry the diving-bell, while the two in the rear 
were of 20 tons capacity, for setting the concrete 
blocks. All of the travellers, however, had their 
gear adapted for grab-work in connection with the 
excavation to foundation level. For this purpose 
the crab was made so that the rope could be over- 
hauled quickly, to give full effect to the weight of 
the grab for excavating. The lifting - gear on the 
travellers was capable of transverse motion on the 
trussed beams forming the cross-members. 

The grabs, of a capacity of 1? cubic yards, were 
worked from the travellers which raised the 
material and deposited it into hoppers ; the depth 
thus excavated varied from 12 ft. to 15 ft. below 
the sea-bed. The material consisted of sand and 
shingle and mud, until the lower green sand was 
reached. This last-named was too hard for the 
grab to deal with effectually, and diving-bells 
were then requisitioned. These bells (two in 
number) were each 13 ft. by 10 ft. 6 in. by 6 ft., 
and weighed out of water 26 tons. Four men 
descended in each bell, and worked for four hours, 
having then eight hours’ rest; but a sufficient 
number of shifts was engaged to. enable the work 
to proceed continuously night and day. The bells 
were lighted by electricity and were supplied with 
air by steam-driven air-compressors. As a rule the 
excavation was carried about 3 ft. into the green 
sand, the bed being then levelled to receive the 
foundation course. These blocks were set by helmet 
divers, any slight dressing necessary being subse- 
quently carried out by the bell divers. 

- The blocks were of 6 to 1 cement concrete, and 
some reference may be made to the method of 
constructing them, a process carried out in the con- 
tractor’s yard laid out immediately adjacent to the 
root of the pier. Two of Messent’s patent concrete- 
mixers were used, being located within a lofty struc- 
ture, to the top of which the materials—cement, 
shingle, which came from. Dungeness, and sand, 
which was brought from Higham—were raised by 
friction-hoists. Here the materials were measured 
and dropped into the mixers, from whence they fell 
into Decauville wagons, running on a staging of 
suflicient height to enable the concrete to be tipped 
freely into the moulds. The moulds were of similar 
construction to those used at the Dover Works, 
which we have already described in ENGINEERING.* 
The blocks, after being made, were left for three 
days before the moulds were struck ; one week more 
elapsed before the blocks were raised from the bed 
on which they were made, and they were subse- 
quently stacked until they were at least five weeks 
old before being set in place in the pier. For mov- 
ing the blocks in the contractor’s yard there was 
a steam traveller, having a span of 58 ft. 6 in., 
and capable of working a load of 30 tons. It tra- 
versed the full length of the making and stacking 
ground, and had an overhanging arm on one side, 
along which the crab was able to travel, so as to 
deposit the blocks upon ‘special trolleys running 
on a railway siding which communicated with the 
pier. Over this track the concrete blocks were 
conveyed under the travellers running on the 
gantries on the staging over the site of the pier. 

The block-setting continued without interruption, 
and the process is well shown in the engraving, 
Fig. 8, page 40. The larger blocks were 12 ft. long 
by 6 ft. broad by 4 ft. 3 in. high, weighing 20 tons. 
As all were made to bond, some were smaller ; the 
average weight, however, was 17 tons. The face- 
blocks under water were keyed together with round 
joggles ; above water this was confined to the two 

locks on each side nearest to the face, as shown in 
Fig.. 10, page 41. The joggles under low-water 
level were subsequently filled with 4 to 1 concrete 
in bags, and those above this level with 6 to 1 con- 
crete in mass. Owing to the staging having to be 
in two spans, and in order to prevent a straight 
joint: in the concrete block-work in the centre of 
the pier, special means. hac to be adopted there, 
in order to obtain a proper bond. This explains 
why in the alternate courses in Fig. 10 there is shown 
a void space equal to about 6 ft. in the width of the 
ee These voids were left at alternate courses in 

th horizontal and vertical planes, and were sub- 
sequently filled with concrete in mass, the propor- 
tion under water being 4 to 1. The centre wooden 
dolphins were left in. 

It was arranged that the low-water course should 
be 2-ft. 9 in. above low water of ordinary spring 
tides ;- and when. this level was reached, care was 


* See vol. Ixxv., page 775. 





taken to chip any little irregularity that occurred, 
due to the work being carried on under the ordi- 
nary difficulties experienced by divers. The illus- 
tration in Fig. 10 shows the dressing of the irregu- 
larities in progress on the low-water course before 
work was carried on above this course ; the joints 
were all very carefully caulked with oakum, to pre- 
vent sea-water flowing up through the joints, and 
washing out the 2 to 1-cement mortar beds on the 
top of each course.- At this level also‘there is, on 
each side of the pier, a bench6in. wide, to compensate 
for any irregularities in line under the water-level, 
and to enable a regular face to be carried up to cope- 
level.. After the blocks were bedded on the low- 
water course, all outside joints. were pointed up 
with very quick-setting cement—a mixture of Port- 
land cement and plaster-of-Paris—to insure that it 
would set before the tide rose, and to prevent the 
beds being washed out by the tides ; this temporary 
setting was afterwards picked out, and a permanent 
pointing of neat cement was carried out on the 
whole face of the work. 

Fig. 8 illustrates the work of setting the upper 
blocks on the outer end of the pier. During the 
low tide following that at which blocks were set, 
grouting up of the joints was done with 2 to 1 
cement ; and in order to insure that such grouting 
filled the joints completely cavities of 5 in. in 
width and about 3 in. deep were cast in the sides 
of the blocks, for the better bonding of the work 
transversely. They also facilitated the insertion of 
the long swords which were used for working the 
groutin the joints. The external blocks above low 
water were faced with granite blockers, the granite 
being placed in position on the inside of the mould 
while it was being made, as described in connection 
with the Dover Works. The landings also entailed 
the construction of many special blocks for quoin- 
ends, pile-chases, &c. When it was deemed inex- 
pedient to build a special block, the granite face 
was built on the pier in situ, and there backed with 
concrete. Some idea of the progress made is 
afforded by the fact that in one day 78 blocks were 
set by the two travellers, and that the best average 
for a month was 21 per day. 

After the blocks were brought up to formation 
level, the construction of the parapet on the 
western side was commenced. This parapet is 11 ft. 
wide at the base, and 17 ft. 6 in. high, and extends 
the whole length of the pier, effectually sheltering 
the railway platforms, which are to the eastward of 
it. It is built of granite blocked face, and backed 
with 6 to 1 concrete in mass. The concrete was 
also carried up to form the railway platform, extend- 
ing almost from end to end of the pier. The plat- 
form is 15 ft. wide over the inner portion of the 
pier, narrowing to 7 ft. 6 in. wide on the outer arm. 
It is built with a Kentish rock-face wall and a 
York stone cope, the surface being finished with 
Seyssel asphalt. The roofing is of steel trough- 
ing supported at the middle of the platform width 
by cast-iron columns, and at the rear anchored down 
to the top of the parapet. The troughing has been 
filled in on top, so that the roof and the parapet 
form a promenade the whole length of the pier, 17 ft. 
wide on the inner arm and 9 ft. 6 in. wide on the 
outer arm. This also is coated with Seyssel asphalt, 
and is protected on the west, or sea, side by a granite 
copestone 2 ft. 9 in. high and 3 ft. wide; while on 
the inner side there is a hand-rail. This promenade 
is for the use of the public, who will obtain the full 
advantage of it without interfering in any way with 
the passenger or other traffic, or incurring any 
danger by crossing railway sidings. Public access 
to the promenade is afforded by a viaduct carried 
over the shingle foreshore from the harbour station. 
This viaduct is of light lattice-work, in spans of 
60 ft., carried on dolphins of steel piles driven 
into the shingle, and braced together with H-beams. 
The piles are fitted with cast-iron caps for receiving 
the girders. The width of this gangway is 7 ft. 6in. 

At the sea end of the promenade there is a flight 
of stairs leading to the quay -level, on which 
there is a lighthouse, illustrated in Fig. 12, on 
page 52. The lighthouse is. built of . Cornish 
granite, the tower being 15 ft. 9.in. in diameter at 
the bottom, tapering to 9 ft. 6.in. at the top. An 
internal core, 5 ft. in diameter, affords access to 
the lantern. ‘The light is of the fourth order, with 
a double flash. Alongside, as shown on the photo- 
graph reproduced, there is a fog-horn of the 
Reed type, recommended by the Trinity. House 
authorities, and supplied with air by a compressor 
worked by.an electric-motor in a building alongside 
the lighthouse tower. The working air-pressure 





for the horn is 10 lb. per square inch. The light is 
fed by gas from the town’s supply; but in 
order to insure a continuous uniform pressure, a 
small gas-holder of 155 cubic feet capacity. has 
been placed in the fog-horn house, and is filled 
every day from the gas-mains. The supply for 
the light is taken direct from the gas-holder, and 
pressure maintained by superimposed weights. 

‘There are four landing-stages on the east and 
two on the west side of the pier, with two plat- 
forms—one on the pier-level, and the other 13 ft. 
below. cope-level, for use at low water. A stairway 
is provided for passengers, and for each of two of 
the lower landings there is also a slipway of 1 in 5 
for horses, &c. The lower landing. immediately 
landward of the knuckle on the east side, shown 
abaft the steamer in the photograph, Fig. 13, 
page 52, is 180 ft. long and 20 ft. wide. . The sur- 
face of these lower landings is paved with granite, 
and is shown on the engraving, Fig. 6. The 
double piles, 15 in. by 15 in., forming the 
front of the landing, are of greenheart. The 
piles are fastened to the face of the pier by 
strong galvanised wrought-iron bands which en- 
compass both piles, and these are secured 
on. each side by Lewis bolts let into the 
granite. The bands are so arranged that any 
of the double piles may be taken out and renewed 
at any time, if necessary, without disturbing 
the structure. The piles are further supported 
against damage from steamers by rubbing pieces 
of Canadian rock elm, carried outside of the iron 
bands, and by longitudinal chocks at three different 
heights, which latter distribute the blow from any 
steamer over a considerable length of the timber 
work. On the top of these piles there are walings 
corresponding in section to the piles. These sup- 
port built-up box girders at 9-ft. centres for carry- 
ing the timber decking on the level of the top of 
the pier. As the girders have to support the loco- 
motive and cranes dealing with the cargo and baggage 
from the steamers, they are of box section, 2 ft. 
4 in. wide and 15 in. deep, and very heavily plated, 
owing to the depth being minimised to give sufii- 
cient head-room over the gangways. Oddly enough, 
the first time on which this landing was used there 
were embarked from it five large elephants, which 
passed comfortably down the slipway and on board 
the steamer. Over the girders there are longitudinal 
timbers 15 in. square, carrying the rails and decking. 

The landings on the west side of the pier are 
shown in Figs. 5 and 9. These project beyond 
the face of the pier, and the concrete block-setting 
is carried up to the level of the lower landing with 
a vertical face instead of having a batter. The 
timber work corresponds almost exactly with that 
of the landing which we have just described, but, 
instead of girder work for supporting the top deck- 
ing, cross-timbers are here used, as no locomotives 
or heavy loads pass over this part. Cast-iron 
grating has been adopted, in order that the sea, 
which strikes very heavily on this side of the pier, 
may find quick relief through the large openings. 
The width of these landings is 12 ft. 6 in., and the 
length is 100 ft. Openings for access to and egress 
from these western landings have been left in the 
11-ft. parapet-screen (Fig. 9); these openings are 9 ft. 
wide, and are built with an arched roof to carry the 
weight of the promenade and baggage-cranes on the 
top. The storm-doors for closing, when necessary, 
the two openings leading to the west landings, were 
specially designed to. resist the heavy blows froin 
the waves during storms. The framing is com- 

osed of double-channel steel, 6 in. by 3 in.. by 
in. The filling consists of steel trough-plates 
4 in. deep by ;'; in. thick, attached to the framing 
by steel angles. The doors are suspended and run 
on a wrought-iron roller-path 5 in, .by 1jin. The 
rollers are cast. steel, brass bushed and bored, and 
the pins turned. .The holes in the hangers . for the 
pins are elongated to facilitate the rolling. -The 
faces bearing against the masonry are. provided 
with oak rubbing-pieces. At the bottom a bar is 
riveted between the channels and carried down. in 
a groove cut in the sill to stiffen this part of the 
door when struck by waves. 

Each of the landings on the western side has a 
gangway on either side for a total length of .180 ft. 
to give access to the moorings.. These are formed 
by the block-work being carried .up to this level 
with a vertical face, instead of with a batter of 1 
in 12, which obtains at other parts on the west 
face, and this gives a sufficient ledge at the level 
of the landing for mooring purposes. 

The 900 ft. extension of the old pier having 
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been completed, it was decided to conduct all the 
passenger traffic upon it, leaving the surface of the 
old pier entirely free for reconstructional work, 
with the exception only of occasional interrup- 
tion by trains passing to and from the new pier. 
The old pier has .been entirely re-faced on the 
west side by concrete blocks and masonry, and 
on the east side by heavy sheet~- piling and 
chalk backing. The concrete work on. the. west 
side was carried out fromthe stage which had 
been built primarily for ‘the: new work beyond. 
It was not considered practicable to adopt the block 
system for the full depth throughout the. whole 
length of the old pier, as it was necessary ultimately 
to carry the new face wall to such a great depth as 
would have considerably exposed the foot of the old 
structure. The early part, however, was con- 
structed right to the foundation ‘with:-conorete 
blocks, the space between such blocks andthe face 


of the old pier being filled with 4 to-1. concrete 


below water level, and-6 to..1 concrete: above. 
Wherever possible a bond -was‘made between the 
new and the old work. Towards the'land, however, 
the depth of the excavation for the new foundation 
considerably increased, and it was decided to sink 
cylinders in two rows,.so as to obviate the exposure 
of the foundation of the: old pier. 

The method of sinking these cylinders is well 
illustrated in-our engraving, Fig 11, page 52, which 
is a view looking. landward. The cylinders in the 
outer row—that nearest the sea—are of steel, 11 ft. 
in external diameter, built. up in segments 5 ft. 
deep, with inside flanges for connecting them 
together. The: metal is. ;% in. thick, and the 
cutting edge was stiffened by diaphragm plates in 
the usual. way. .The cylinders were sunk under 

neumatic pressure to-a~ depth of 22 ft. below 
ow-water line.» The, material pierced was. very 
rough, being in part.rock-work apron tied in with 
old rails, and this obstructed from time to time the 
sinking of the cylinders. . In addition to this, the 
site was exposed to the full force of the south- 
westerly gales, and special precautions had to be 
taken by binding the cylinders externally with 
heavy cross timbers, secured with strong wire 
ropes, until the cylinders had a good grip into 
the bed. 

For the sinking of the cylinders, a temporary 
inner air-tight lining, 7 ft. in diameter, was used, 
being securely bolted to the cutting edge of the 
permanent cylinder ; the annular space between the 
inside wall of the one and the outer surface of the 
other was filled with shingle, with cast-iron kent- 
ledge on the top.. In the photograph reproduced 
on page 52 (Fig. 11), one of these double cylinders 
with an air-lock on top is shown. It is white- 
washed to reduce the temperature. After the 
cylinder had been sunk to its full depth, a seal 
of 4 to 1 concrete was made in the bottom, equal to 
the depth of the cutting edge (5 ft.). Due time 
having elapsed to allow this seal to harden, the 
bolts connecting the inner tube to the cylinder were 
removed, and the air-pressure relieved, whereupon 
the inner tube was raised by the Goliath crane 
overhead, and the shingle allowed to fall in on the 
top of the seal, whence it was removed by a grab; 
and the cylinder was then filled with 6 to 1 concrete. 
An interesting precautionary measure was mean- 
while taken, so that when the air pressure was 
withdrawn from the interior, there would be no 
possibility of water leaking from outside, percola- 
ting under the cutting-edge and through the con- 
crete seal, and finally destroying the cement. To 
obviate this, a hole 4 in. in diameter was made 
near the top of the permanent cylinder, and was 
connected by a pipe to the inside of the. tube. 
While sinking operations were in progress, the 
inner end of this pipe was closed by a plate 
secured by tap screws. Immediately before the 
temporary air-cylinder was removed, and the pres- 
sure taken off, the screws were removed, enabling 
water to.flow in from the top to counterbalance 
any flow by percolation under the seal, so that the 
water-pressure above and below was equalised. 

The cylinders forming the inner row_are of con- 
crete built up in segments, each of 20 tons weight. 
The external diameter is 11 ft., and the internal 
 ft., the walls being 2 ft. in thickness. A segment 
is shown in process of being lowered by the Goliath 
crane in .the illustration, Fig. 11, page 52. From 
this it will be seen that each segment was.constructed 
with joggles on top and bottom, to bond into its 
neighbour above and below. The cutting edge, of 
3 ft. in depth, was of cast iron. Grabs were 
employed for raising the material to assist the sink- 


ing. Where obstructions were experienced, helmet 
divers were employed, as it was not possible to 
resort to pneumatic pressure, owing to the concrete 
cylinder not being air-tight. On reaching the 
lower green sand, into which the cylinders had to 
penetrate to give an effective foundation, grabs 
could not excavate the hard material; and here 
again - helmet.divers had to descend into the cylin- 
ders. Their work of.excavating the green sand was 
materially facilitated by the use of a compressed- 
air. jet to loosen the.material: A 3-in. pipe was 
passed down,-and,from it air was projected by a 


‘nozzle on. to. the sand, close to the cutting edge. 


The lowering. of these concrete segments necessi- 
tated an ingenious system of hooks. These latter 
were piyoted..6n a ‘frame at such a point in their 
length’ that‘when’ the frame was lifted, the hooks 
were-driven home in recesses formed in the con- 
crete. 2 ee 

“The space around and behind the cylinders, as 
well as their interior, was filled with concrete. On 
the.top ofthe cylinders, which were brought up to 
above low-water level, block-work was continued, the 
width at the low-water level being 18 ft. 6 in., while 
at the top it was 12 ft., the batter being 1 in 12 in 
front, with sets-off at the rear. .The space between 
this facing-wall and the old structure was finally 
filled with chalk to cope-level, and on this the new 
pier station now stands. The. cylinders and the 
wall above were continued. landwards, until the old 
stone groyne shown on the plan was met. This 
groyne had assisted to accumulate a great mass of 
shingle, on which the harbour station, as well as 
the concrete block-making yard, had been con- 
structed. It formed, with the old pier, an objec- 
tionable re-entering angle; and-although the new 
work was designed to reduce or flatten this undesir- 
able angle to the greatest possible extent, it could 
not be got rid of entirely. A wave-breaker of pell- 
mell concrete blocks, each of 20:tons weight, was 
laid, and the effect has been to completely break 
the force of the waves, at the same time creating 
during storms such a cascade of water as to form 
an interesting attraction to holiday-makers at Folke- 
stone. 

Landward of the stone groyne the foreshore was 
scoured away to such an extent, by a severe gale in 
the end of 1902, that the main line to the pier was 
seriously endangered, and protection works were 
designed and proceeded with at once. It was de- 
cided to build a timber breastwork, consisting of 
main piles driven-at°5-ft.' centres, sheeted in front 
with 4-in. deals, laid horizontally. Behind each 
alternate main pile there was a stay-pile, con- 
nected with the main pile by a strong 1}-in.- 
diameter tie-rod. The main piles were driven to 
a batter of 1 in 6, and sheeted to 7 ft. below 
the point which was likely to be exposed by 
the greatest storm slope—1l in 9. The. idea in 
laying the sheeting horizontal was to make it pos- 
sible in the future to increase the depth of sheeting 
without interfering with. the piles, should it ever 
be necessary to do so. The breastwork was backed 
with chalk-filling well rammed home, and the 
surface coated with chalk and shingle well rolled 
to form askin. In front of the breastwork three 
timber groynes were constructed for gathering the 
shingle, and between the end of the timber breast- 
work and the old stone groyne—on the site already 
occupied by the railway station—a different form of 
construction had to be adopted. A rock-work 
barrier 12 ft. wide, with the face sloped toa batter 
of 1 in 6, was built inside pilings consisting of old 
rails driven 18 in. apart, and. fastened together 
with rail walings. The level of the top of this rock- 
work barrier was at high water of ordinary spring 
tides. 

As to the east face of the old pier, it was decided 
to strengthen this by a continuous sheeting of 
greenheart piling from.end to end. These piles 
were driven 5 ft. in advance of the face of the old 
pier, and were given a batter of 1 in 12, so as to 
clear the bottom of the wall where the old rails and 
concrete-blocks made it impossible to find a good 
footing. The space between the piling and the old 
ier was filled with chalk up to the level of the 


ower landing stage, 13 ft. below cope-level. _ At 
10-ft. intervals there are double greenheart. piles 


to reinforce the sheeting, and these are tied back 
by rods 2} in. in diameter inserted through the old 
pier at the commencement of the new work. . On 
the top of the sheeting—i.ec., at the level of 
the lower landing—there is a cast-iron nosing, which 
forms the cope of the lower landing. The space 








between the sheet-piles and the old wall is covered 





‘small boats. 


with greenheart carrying concrete, and the whole 
landing is paved with blue chequered bricks. The 
double piles, which are protected by elm rubber 
pieces, are carried to the upper staging, and are 
‘finished~ with- cast-iron: tops to form bollards. 
Straight walings extend from end to end in con- 
junction with these piles, separating the transverse 
eams carrying the top decking. 

The surface of the pier is pitched throughout 
with granite setts, except where the landings 
occur. The cope is formed of granite 3 ft. 6 in: 
wide and 1 ft. 9 in. deep, and on it are galvanised 
wrought-iron standards, with guard-chains, which 
are removable for the convenience of running out 
gangways on to the ships. There are also at inter- 
vals davits, boat-stairs, and ladders for the use of 
The main line of rails, with sidings, 
is continued right up to the end of the pier, 
and double check-rails are used in order to form 
a kerb for the granite pitching. The railway 
accommodation is extensive, and Sykes’s patent 
electric interlocking signalling system is adopted. 
There is a railway station at the knuckle, with a 
platform 460 ft. long, with the usual conveniences 
for passengers, the company’s officials, and customs 
officers, and large refreshment-rooms, &c., these 
being located under the promenade. The main . 
station on the old pier has been entirely re- 
built, the length of platform being 620 ft. The 
station-work here has been carried out from the 
designs of the railway company’s engineer, Mr. 
P. C..Tempest, and sidings have been laid to give 
the greatest amount of convenience in dealing 
rapidly with the heavy cargoes as they arrive. ‘The 
total length of the platform on the pier is 1266 ft: 
The main station part being 20 ft. to 18 ft. wide, 
while the knuckle station platform is 15 ft. to 
7 ft. 6 in. 

The pier is lighted throughout by. electricity. On 
the lower landings there are strong watertight 
lanterns, containing three incandescent electric 
lamps, specially made to withstand the rough usage 
they may get owing to seas breaking in on the 
‘back walls of the station. ‘ 

There are two baggage cranes, provided by Stothert 
and Pitt, Limited, of Bath. These lift 4 tons at 
40-ft. radius, and are carried on gantries, one leg 
of which runs on rails on the surface of the pier at 
the eastern edge, and the other on a rail on the top 
of the parapet on the western edge (Fig. 13, page 52), 
The gauge of the crane on the inner arm is 69 ft., the 
other has a gauge 44 ft. 2in. The cranes consist of 
portable steam-cranes running on overhead steel- 
frame gantries, and are fitted with lifting, revolv- 
ing, and cross-traversing motions for moving them 
across the gantries, and, in addition, there is a 
longitudinal travelling motion for propelling the 
whole machine along the pier by steam - power. 
The cranes have wrought-steel frames, steel boilers, 
and double-cylinder engines. They lift the load on 
a single part of steel-wire rope, and the. rope 
is coiled in one lap on the barrel without over- 
lapping. The main gantry is built up of steel 
plates and angles, and stiffened. The end frames 
run on four double-flanged steel-tyred wheels. The 
cranes are of extra heavy build to withstand violent 
seas. 
These interesting works will not only greatly 
facilitate the traffic of the railway company to and © 
from France, but add materially to the attractions 
of Folkestone; the promenade, 1800 ft. in length to 
the end of the pier, threatening to prove a counter- 
attraction to the Leas. 

Messrs. Coode, Son, and Matthews were the 
engineers who designed the works, and under™ 
whose direction they have been carried out. Mr, | 
H. T. Ker was their resident engineer, and to him 
we tender our thanks for courtesies extended to us 
when we visited the works. Mr. Wm. Rigby was 
the contractor, and Mr. J. Grice his resident agent 
throughout. 


BRITISH AND. AMERICAN MECHA- 
NICAL ENGINEERS AT CHIOAGO. 
(FROM OUR OWN CORRESPONDENT.) 
(Concluded from page 13.) 

Exectric DisrripuTion at CHICAGO, 

On the afternoon of Thursday, June 2, an excur- 
sion was made to. the Fisk-street Station of the 
Commonwealth Electric Company, the visitors 
being the guests of the Chicago Edison Company. 
Electric current for power and lighting is princi- 
pally supplied by the Edison Company and the 








Commonwealth Electric Company, who practically 
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Fie. 10. Biock-Serrine in Progress at Low-Water Line (January 5, 1899). 


divide the city between them. The former dis- 
tribute direct current through a three-wire under- 
ground system at a voltage of from 115 to 230. The 
Commonwealth Electric Company use chieflya three- 
phase four-wire overhead system, the voltage being 
2300-1400. 

There are three principal generating stations and 
three smaller stations, the latter only being used 
at times of extra demand or in case of breakdown. 
These stations have a capacity of 12,340 kilowatts 
direct current, of 3200 kilowatts of 60-cycle alter- 
nating current, of 28,350 kilowatts of 25-cycle 
alternating current, and of 650 kilowatts of series 
arc ; giving a total of 44,540 kilowatts. There are 
also on the direct-current system fourteen storage 
batteries of 11,450 kilowatts at the one hour-rate 
of discharge. 

The Fisk-street Station, which formed the object 
of the visit, covers an area of 24 aeres and is situated 
on the Chicago River. Together with the Harrison- 
street Station it supplies to the sub- stations 
25-cycle three-phase current at 9000 volts, There 
are at present three units of 5000 kilowatts each ; 
but the station is designed for fourteen turbo-gene- 
trator units of the same capacity. Curtis two-stage 
steam-turbines are used as motors. These are said to 
be not only the largest turbo-alternators ever built, 
but are the first of the vertical type in America. 
These turbine units are each 29 ft. high and 164 ft. 
in diameter, the weight being about 250 tons. The 
weight of the revolving part is about 70 tons. The 
generators have internal revolving fields, six poles. 
Three-phase 25-cycle current of 9000 volts is gene- 
rated. The machines are wound with star: connec- 


tions. There is a separate exciter-set, consisting of | wires may be transferred from any one machine to 
an induction motor and a 50-kilowatt 125-volt | another, or the generators may be run together on 
direct-current generator. There is also provided a | a bus-bar. 
separate exciter operated by a steam-engine, whilst 
a storage-battery system is also to be installed. | Reception at THe ArT INSTITUTE. 
Any turbo-generator can be excited from any of; . On the evening of Thursday, June 2, the local 
the above sources. members of the American Society of Engineers 
When the fourteen units are completed, there will | gave a reception to the officers of the Society and 
be two operating-galleries of seven units each ; but | of the Institution of Mechanical Engineers who 
at present only one is erected.” The operating-| were present, The reception was given at the Art 
board is on the top, floor of the building. Each | Institute, which is situated on the Lake front in. 
turbo-generator has a panel, with the usual switches | Michigan-avenue. The function was most success- 
and instruments. Low-tension .current is sup-| ful, a large and brilliant gathering attending. The 
plied to this switchboard, all the high-tension | rooms of the Art Institute afforded an admirable 
switches being in a separate building, but con- | locale forthe reception, the many fine works of art 
trolled from the operating-gallery. The trans-}contained in the Institute being much admired by 
forming apparatus, overload devices, and recording | the members of the Society and their guests. 
instruments are also situated in the same building. | 
Thé switch-house will consist of a basement and | Lewis Institute, Cuicaco. 
two stories, and will be 460 ft. long by 50 ft. wide.| One of the most interesting visits during the 
It is placed at a distance of about 40 ft. from the | Chicago meeting was that paid to the Lewis Insti- 
main power-house. The first story and the base- | tute buildings, in which the last sitting of the 
ment are divided into sections, each of which corre- | session—that of Friday, June 3—was held. After 
sponds to the generating units respectively. In| the papers had been read and discussed, as already 
the basement are placed the bus-bars, high-tension . recorded, thdse present were invited to take 
connections between the generator, the bus-bars, | luncheon in the Institute. ‘ This was served in the 
and the transmission lines; the instrument trans-| restaurant on the upper floor. The lunch was 
formers also being placed in the basement. On| cooked by students of the Institute in the culinary 
the first floor are oil-switches, exciter transformers, | laboratories—in other words, the instructional 
and panels with supplementary indicating and re- | kitchens—and the guests were further honoured by 
cording instruments. An extra operating-board is | the lady-students acting as waitresses on the occa- 
also provided for use in case the main switchboard |sion. After the luncheon was over, the company 


becomes disabled. There is also an arrangement was taken over the building. 





The Lewis Institute was incorporated in 1894, 


by means of which any number of any. group of | 
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Messrs. J. A.-Roche, Christian C. Kohlsaat, and 
John McLaren being the trustees. In the follow- 
ing year the first building was commenced, and the 
Institute was opened in September, 1896. The 
Institute buildings are fine tireproof structures of 
brick, sandstone, terra-cotta and steel, designed 
after the most modern practice. The Institute has 
been erected at a cost of 400,000 dols. for buildings, 
and 150,000 dols. for equipment. The object of 
this Institute is instruction in science, literature, 
and technology. The Arts any is a six-story 
structure, whilst the Engineering Building is one 
story higher. There is a gymnasium of two storiés 
attached. In the basement are situated steam and 
hydraulic laboratories and a forge. The plant for 
supplying power for the Institute is also placed in 
the basement. We cannot pretend to give a full 
description of the tine equipment and apparatus 
used in this Institute, but the following are some 
of the chief features. 

There is a steam laboratory, where instruction 
is carried on and investigations are made in the 
phenomena of the processes of compressing air 
and ammonia, as well-as in the use of steam. ‘There 
are different; types of steam-engine, as well as a 
gas-engine. There is also a refrigerating system, 
besides various other apparatus needed for engi- 
neering and physical research. In the hydraulic 
laboratory there is the usual equipment for the 
study of problems connected with this branch of 
science, including various forms of pumps, mea- 
suring apparatus, &c. In the forge-shop there 
are 20 fires, with the requisite supply of anvils and 
tools. There are gas-forges, annealing and case- 
hardening furnaces, a steam-hammer, and various 
machine-tools connected with forge work. There 
is a 12-ft. travelling crane, which is used in dealing 
with the heavier parts. Ascending to the first floor, 
one enters the Arts Building. In connection with 
this isthe auditorium. There is also a lecture-room, 
with sitting capacity for 500. On this floor there is 
a laboratory for testing the strength of materials; it 
is equipped with testing-machines, both of the Olsen 
and of the Riehlé type. There is a Keep testing- 
machine for cast-iron, and a Fairbanks cement- 
tester. On the first floor there is also a workshop for 
elementary woodwork ; this is equipped with the 
usual lathes, tools, benches, and other appliances. 
There is a gymnasium for men, and a separate one 
for women, the latter having a floor space of 2500 
square feet, and the former an area of 4000 square 
feet. 

On the second floor there is a mechanical 
laboratory, which is equipped with transmission 
and absorption dynamometers, a belt-testing ma- 
chine, Reeve’s variable-speed countershaft, yauge 
and indicator spring tests, a mercury column, dead- 
weight gauge -testers, lubricating-oil testers, a 
Le Chatelier pyrometer, smoke analysis apparatus, 
coal calorimeters, and standard thermometers and 
weights. On the third floor is a reference library, 
which contains about 10,000 volumes ; rooms are 
devoted to periodical literature and other purposes. 
The dynamo-room is placed on this floor; it is 
equipped with fourteen direct-current motors, an 
arc dynamo, an alternator, three rotary converters, 
a double-current generator, six induction motors, 
twelve transformers, and other instruments neces- 
sary for electrical testing. On the fourth floor is 
the accommodation for the department of physics, 
and the elementary machine-shop. In the latter 
are fifteen lathes, two shapers, one plain milling- 
machine, vices, emery tool-grinders, drill-presses, 
&c. In the advanced machine-shop on the same 
floor there are six lathes of from 14-in. to 24-in. 
swing, besides two 12-in. high-sp .d lathes. There 
are also’ one screwing-machine, two universal 
milling - machines, universal grinders, shapers, 
planers, screw-machines, and other machine-tools. 
All the tools in this shop are driven by separate 
motors, and there is an overhead travelling crane. 
On the same floor are rooms for classes and for 
the Engineering Society. On the fifth floor is a 
lunch-room and cooking laboratory, the remainder 
of this floor being used for the study of chemistry 
and biology ; the chemistry lecture-room extends 
also through the floor above. The physics lecture- 
room has a seating capacity for 150, whilst the 


chemistry lecture-room will seat 300 persons. On 
the fifth floor there are also a pattern-shop and 
drawing-offices ; the pattern-shop is equip with 


the usual woodworking machinery. On the sixth 


floor are rooms for elementary, mechanical, and 
freehand drawing. There is also a photometry- 
room, which belongs to the physics department. 





For the courses in engineering, drawing, and 
design, there are four rooms on the sixth floor, 
three on the fifth, and one on the fourth floor ; 
the aggregate area is about 5000 ft. of floor 
space. A feature here is the catalogue - room, 
containing manufacturers’ catalogues, all arranged 
in order’ for convenient reference. The blue- 

rint room is on the seventh floor. The foundry 
is placed at the top of the building, occupy- 
ing one end of the sixth and seventh floors of the 
Engineering Building.. The moulding-floor is made 
of cedar-blocks, but the floor around the cupola 
and furnaces is of brick. There is equipment for 
sections of sixteen students for work in ordinary 
moulding. There is a core-room, with coke-oven, 
fired by either gas or coke.’ There are two cupolas, 
two brass furnaces; two rattlers, an emery grinder, 
and various types of ‘melting-machines, pneumatic 
riddlers, &c. Attached to the foundry there is a 
class-room ; there is ‘also a large-pattern store- 
room. We have not here made reference to the 
other departments of constructional work carried 
on at this admirable Institute, confining ourselves 
chiefly to those features of most interest to engi- 
neering readers. 


Cuicaco DRAINAGE CANAL. 


Some of the English members took advantage of 
an invitation which had been extended to visit the 
Chicago Drainage Canal. This great engineering 
work has been fully described in our columns some 
time ago,* but, as will be seen, further extensions 
are in pri or about to be undertaken. As is 
well known, the chief object in its construction 
was the seecbrene of pure water, free from 
sewage pollution, to be obtained from Lake Michi- 
gan. Ithas, however, the additional advantage of 
giving Chicago (and, therefore, the great lakes) a 
waterway to the Mississippi system, and, through 
that medium, to the Gulf of Mexico. Although 
we have already described this great work on a 
previous occasion, the following particulars may be 
given in connection with the present chronicle of 
the Chicago meeting. 

The drainage district embraces territories beyond 
the present area of Chicago, and is 257 square 
miles in extent. The action of the drainage‘ canal 
has been to reverse the current of the Chicago 
river, which formerly flowed into Lake Michigan, 
but now runs towards the Illinois river. This 
diverts the discharge from a northerly direction 
through the great lakes and the St. Lawrence 
to a southerly course, until it finally reaches, 
as indicated, the Gulf of Mexico. Great excep- 
tion was taken to this work on its first proposal 
by those dwelling on the Mississippi, especially 
by the inhabitants of St. Louis; but it has, 
we believe, been found by chemical analysis, 
and other investigation, that the waters of the 
Mississippi have not suffered, from a sanitary 
point of view, by the work. The construction 
of the canal was commenced in 1892, and water 
was turned into it on January 2, 1900. It took 
thirteen days to fill the canal, the length of which is 
about 28 miles, and the minimum depth 22ft. The 
channel is cut partly through glacial drift and 
partly through rock ; the long bank of spoil, which 
has been thrown up to make the waterway, being 
a conspicuous feature from the train as one enters 
Chicago from St. Louis. It may be added that the 
datum is 5794 ft. above mean tide at New York, 
and 5784 ft. above mean tide at the Gulf of Mexico. 

An important section of the design is what is 
known as the windage basin, used for controlling 
2 eg and situated at Lockport, not far from 

hicago. There are to be sluice-gates and a dam 
between Lockport and Joliet (a few miles further 
on), which will cost about 3,000,000 dols., and have 
been recently commenced. Here there will be a 
water-power plant, capable of developing—when 
the Canal is at its maximum flow of 600,000 ft. per 
minute—about 30,000 horse-power, with a head of 
34 ft. ; this head is due to a slope for a distance 
of eight miles. The power plant will consist of 
ten turbines. 

It is interesting to state that the volume of 
spoil resulting from all dredging and excavation 
would, if put in Lake Michigan, in 40 ft. of water, 
make an island one square mile in extent, with a 
surface 12 ft. above water. In one month, during 
the construction, 86,400 cubic yards of solid rock 
were removed, this, however, being an exceptional 
performance. The channel is crossed by several 


* See ENGINEERING, vol. Ixiii., page 1 et seqg.; and 
vol. Ixiv., page 34 et seq. 





bridges, and there are a number of other engineer- 
ing works connected with the scheme ; these have 
been largely dealt with in our previous description. 
At the present time a 20-ft. conduit, running from 
the Lake to the Drainage Canal system, is being built 
on the south side of the city, whilst a similar 
intercepting work is proposed for the north side. 
There is also proposed an intercepting channel 
taking water from the lake above Evanstone, and 
discharging it into the north branch of the Chicago 
river, 9 or 10 miles below; this is to protect the 
lake from pollution by districts north and south of 
the river. A further and similar work is proposed 
for the southern side. The northern pure-water 
improvement will cost from 4,000,000 dols. to 
5,000,000 dols., whilst the southern will cost about 
12,000,000 dols. 


CoNCERT IN THE AUDITORIUM THEATRE. 


The Chicago Convention was brought to a most 
agreeable termination on the evening of Friday, 
June 3, by members of both Institutions being the 
guests of the local committee of the American 
Society of Mechanical Engineers, at a concert given 
in the beautiful theatre of the auditorium. The 
music was entirely orchestral, ‘and was given by the 
Thomas Orchestra. The whole affair was most 
successfully carried out, a brilliant audience assem- 
bling to be the guests of the local committee. 

This brought the Chicago Meeting to aclose ; but 
the majority of the English members who attended 

roceeded to St. Louis, to visit the Exhibition now 

eing held in that city. Of this we need give no 
account here, as we have dealt with the St. Louis 
Exhibition from various standpoints in past numbers 
of ENGINEERING, and shall continue to do so. 


RECEPTION BY COLONEL WATSON. 

On the afternoon of Monday, June 6, Colonel 
C. W. Watson, Commissioner-General for Great 
Britain at the St. Louis Exhibition, gave an after- 
noon reception in the British Royal Pavilion in the 
Exhibition grounds. Through this thoughtful kind- 
ness on the part of the Commissioner-General, 
members of the institution of Mechanical Engineers 
were introduced to a number of the leading citizens 
of St. Louis and the neighbourhood. A most 
agreeable afternoon was spent in the pleasant 
grounds and the fine building which has been 
erected by the British Royal Commission. 


EXCURSION ON THE MissIssIPrt. 


On June 9 a number of engineers of St. Louis 
joined together to give the English visitors a steam- 
boat excursion on the nn River. The 
steamer proceeded up-stream to the junction of the 
two rivers, and then turned, coming down below 
St. Louis. Luncheon was served on board at the 
invitation of the Reception Committee, and a most 
pleasant afternoon was spent. 


Visit To CINCINNATI. 


An invitation had also been sent by the engineers 
of Cincinnati to the English visitors to visit that 
city, Mr. H. M. Lane being the chairman of the 
Reception Committee that had been formed for the 
purpose. The members travelled from St. Louis 
by the night train, and spent a most agreeable 
time, visiting some of the engineering works of 
the neighbourhood. 

This brought a most successful excursion to the 
United States to a close; and English engineers 
will always remember with pleasure and apprecia- 
tion the cordial reception they received in Chicago, 
St. Louis, and other cities of the Union, from their 
brother engineers across the Atlantic. 





WEST RIDING RIVERS.* 


XII.—Tuse Furure Porcy or tHE WEST 
Rivine Rivers Conservancy Boarp. 


WE have now finally to consider the position of 
the West Riding Rivers Board. They have had 
an existence of ten years, and have gained ex- 
perience. We have followed them through their 
difficulties, and have seen that without greater 
powers, both new and enlarged, they cannot ac- 
complish their great task. 

They must needs close those dangerous loop- 
holes in their present Acts, out of which justice 
leaks, in defiance of the manifest intent and purpose 


red on pages 
11, 842 and 877 


* The previous articles of this series ap 
319, 381, 451, 490, 528, 598, 631, 667, 741, 
of the preceding volume. 
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of the law. They must widen the. scope of their 
work. It seems absolutely incumbent upon them 
as a true Rivers Conservancy Board to add to the 
defence of the purity of the water flowing within 
the river channels other services, such as the re- 
gulation and defence of the channels themselves, 
as well as of the banks, in so far as to preserve 
them from ‘encroachment, abrasion; or other acts 
of misuse, obstruction, or destruction, contrary to 
the public interest. In short, the régime of rivers 
control must be complete, and not partial. 

The national measure demanded by the common 
consent of those best acquainted with the public 
needs has been refused, or at least postponed 
sine die; and the Rivers Board themselves have 
been recommended by the President of the Local 
Government Board to ask Parliament for the local 
application of the powers which it was intended 
that measure should give them. They have already 
taken up this recommendation so far as to give 
notice of their intention to apply to Parliament for 
leave to bring in a Bill ; which, owing to disagree- 
ment among themselves, they dropped before it 
came to a deposit. What, it may be asked, is to 
be their next course? 

Shall they, in the vain attempt to reconcile all 
interests, and these often apparent only, let 
laissez-faire rule for an indefinite period, and so 
bring their work to a standstill? for it is admitted 
that -without more power to deal with trade 
effluents the rivers and streams of the West Riding 
cannot be purified. Or shall the majority follow 
the example of the Joint Committee of 1894 ; for- 
mulating their Bill and boldly prosecuting it with 
all their energy in the next session of Parliament, 
meeting all opposition as they did then, and, it 
cannot be doubted, in like manner overcoming it 
in fair fight ? If they do get the powers they seek, 
they will not only increase the confidence of their 
constituents, but will render a national service by 
piloting the way to a great national measure, which 
their experience will render far more complete 
than otherwise would be the case ; and, finally, will 
do what they were created to do--make clean 
what probably are the foulest streams the world 
can show. 

If called upon to say in brief terms what the 
scope and nature of the increased powers to be 
conferred by a new Act should be, we would begin 
by asking for all yet wanting of what the Rivers 
Pollution Commission of 1865 recommended. They 
say (Vol. I., Third Report) :— 

‘“‘The duties of such central and district con- 
servancy boards might be :— 

‘1. To aid the Salmon Fisheries Commissioners. 

‘*2. To prevent the obstruction of rivers and 
running waters by casting in of solids or flushing 
in of mud, as also all forms of river-pollution. 

‘3. To take cognisance of all existing weirs, 
mills, dams, river-walls, embankments, reservoirs, 
goits, culverts, drains, &c., and of any new works 
proposed which may affect streams. 

‘4, To hear appeals in cases of local disputes 
as to works of any character affecting the condition 
and free flow of rivers.” 

To these should be added :— 

5. To inspect public water supplies, whether by 
gravitation or pumping ; to bring before the notice 
of the authority, company, or other owner supply- 
ing water, any case in which they apprehend 
present or future pollution of a nature dangerous 
to health, and in default of such owner carrying 
out proper safeguards, to be empowered, after 
local inquiry, to order such owner, or other respon- 
sible party, to carry them out, such order being 
enforced by mandamus if necessary. 

6. To take cognisance of all schemes for impound- 
ing water from defined channels for town supply or 
otherwise ; to see that due compensation volume 
of water is discharged continuously in respect of all 
appropriated catch-grounds; and to haye control 
over the erection, use, and maintenance of gauges 
for.the discharge of such compensation volume, 
so as to insure the fulfilment of the statutory obli- 
gations in force. : ; 

7. To collect information relative to the water 
available from underground sources, in order to 
determine the effect of any proposed or actual ab- 
straction -of such -underground water in one dis- 
trict by works supplying, or proposing to supply, 


another district or owner to the possible detriment 
of the water supply of the district first mentioned, 
or owners therein, and to place such information 
before the tribunal adjudicating upon the allot- 


Notwithstanding the charge of going beyond 
their powers, we find the Rivers Boards Bill falls 
much short of the powers set forth in the foregoing 
outline. The question of the water resources of 
the Riding—the greatest water-supply district in 
the 'kingdom—is not touched; although every 
scheme of water supply since 1888. has engaged the 
earnest attention and action of both the County 
Council and the Rivers Board. 

So far as it goes, the details of the notice for 
the most part contain no more than is strictly 
essential for the due discharge of the Rivers Boards’ 
obligations under existing Acts. 

The first -object is a comprehensive and much- 
needed definition of what are rivers and streams— 
to wit, ‘‘ All rivers, streams, canalised rivers or 
streams, brooks, becks, water-courses, canals, and 
all reservoirs, lakes; ponds, and goits, the waters 
whereof flow into any river, stream, canalised river 
or stream, ‘brook, water-course, or canal (all of 
which are in this notice included in the expression 
‘ streams.’)” i 

Then follow :— 

To confer on sanitary authorities within the 
limits, and-also on owners and occupiers of fac- 
tories, all power necessary to secure the purity of 
the streams. 

To make provision for admission of trade effluents 
to the sewers on terms and conditions to be made, 
varied, or amended by the sanitary authority, 
whether or not such effluents are or have been 
prior to the passing of the Act so admitted ; and 
also to exempt any sanitary authority from admis- 
sion in certain circumstances. 

To enable manufacturers and others to make such 
provision as may be necessary. 

To give the Rivers Board power to determine, 
subject to appeal to the Local Government Board 
or other authority as may be specified in the Bill, 
any dispute between the parties in respect of the 
admission of trade effluents to sewers. 

To give sanitary authorities further power to 
construct or enlarge sewers and other works for the 
special purposes of the Bill, and also to make 
private drains from factories at the owners’ cost, 
with provision for the repayment of such cost as 
private improvement expenses or otherwise. 

To provide that loans for the special purposes of 
the Act shall be additional to those under the 
powers of the Public Health Acts or otherwise. 

To declare as offences against the law the follow- 
ing :— 

1. Neglect of the use of existing means for 
purifying liquid trade-refuse. 

2. The: discharge of sheep-dipping liquid into 
streams. 

3. The sludging of mill-dams, the carriage of 
filter washings, or of solids in suspension dis- 
charged from steam-boilers, or any other solid 
matter, whether in suspension or otherwise. [Here 
we see a curb put upon the bench’s propensity for 
yielding to hair-splitting argument. ] 

4. The discharge of free acid, iron in suspension 
or solution, and any solids in suspension, whether 
from mine, pit, or quarry. 

5. The construction of new outlets into streams, 
whereby sewage or other polluting liquid may be 
passed into such stream, unless with the approval 
of the Rivers Board, with provision for defining 
the respective liabilities of persons between whom 
contracts and agreements exist in respect of the 
discharge of polluting liquids from the extraction 
of by-products from trade-refuse or otherwise. 
Here we find the liberal use of that excellent and 
comprehensive word ‘‘ otherwise.” 

There is also provision :— 

To empower the Rivers Board to remove or pre- 
vent the occurrence of obstructions to the flow of 
water in streams. [This should be qualified by the 
insertion of the words ‘‘ which in the Board’s 
opinion would result in damage to riparians’ in- 
terests above or below.” gee oer ee 
To require the removal of solid matter from any 
stream, and, in the event of non-compliance, to do 
what is needed, at the charge of the defaulter. 

To deal with joint-offenders and joint-owners of 
stream-channels, simplifying responsibility and pro, 
cedure. ‘ 

To enable the Rivers Board to elect.to 
against either the owners or occupiers of 
mises, or both, as they may see fit. 
To penalise him who shall personate ah officer of 
the Rivers Board. ae Gioe apae 

To prescribe the period within which proceedings 


- 
Rapa 
the pre- 


1894, or the inténded Act, and to vary, amend, or 
repeal any provisions of existing Acts in respect of 
the same. 

To require in certain cases the production of 
plans of sewers, drains, or other. channels discharging 
into streams, and the furnishing of information in 
respect thereof. 

‘o require from offenders full information as to 
joint ownership, occupation, or partnership of the 
premises concerned. ‘ 

To vary, amend, and enforce by-laws and regula- 
tions incidental to the matters aforesaid, and espe- 
cially with regard to. :— ; 

The prevention of stream-obstruction. 

The flushing of reservoirs having outlets: into 
streams. 

The provision of means for preventing solid 
matter from being carried into streams by sewers 
or channels connected therewith. 

Procedure on appeals to the Rivers Board and 
the Local Government Board. 

The washing of sheep or cattle in or near to any 
stream. 

* The discharge of any accumulation of trade refuse 
into any stream. 

To prescribe penalties for offences against the 
intended Act, or any requirement or by-law made 
thereunder. 

To facilitate entry by the Rivers Board, their 
officers, or agents, into lands and premises for the 
purpose of inspection and taking of samples, and to 
prescribe penalties for obstruction thereto. 

To make provision for the legal proof of samples 
of effluent transmitted by rail or post or by any 
other means. 

To provide for the continuous validity of notices 
and orders under the Rivers Pollution Prevention 
Act, 1876, the Act of 1894, and any other Act or 
order relating to the Rivers Board with reference 
to lands and premises, notwithstanding change of 
ownership or suspension of the flow of sewage or 
effluents therefrom. : 

For the acquisition and holding of lands by the 
Rivers Board. 

For the issue of the orders by the Rivers Board 
for the acquisition of lands, otherwise than by agree- 
ment, required for the purification of sewage or 
liquid wads refuse in certain cases by any sanitary 
authority or person. 

To appoint committees of the Rivers Board, and 
to delegate to them all or any of their powers and 
duties. 

To exempt the members and officers of the Rivers 
Board, and persons acting under their direction, 
from personal liability for carrying out such direc- 
tions. 

These are practically all the objects set forth in 

the parliamentary notice. Even with the existing 
Acts of 1876 and 1894, the combined powers fall 
far short of what we have previously sketched as 
coming within the scope of a rivers conservancy 
which shall be worthy of that name. There is no 
cognisance of existing weirs, mills, dams, river- 
walls, &c.; or, to put it compendiously, of all struc- 
tures within or abutting upon the actual water- 
way of the stream ; nor is there power to decide on 
appeal local disputes in respect of works affecting 
the flow of rivers. There are no powers relative 
to the purity of public water supplies; to the 
integrity of underground water or its apportion- 
ment; to the impounding of streams, the discharge 
of due compensation and its control ; and to other 
important and even pressing matters. 
As it is natural for a young nation to drive, so it 
appears to be natural for an aged nation to drift ; the 
one forcing the hand of Nature, as it were, at too 
rapid a pace, without allowing time for ideas to take 
root ; and the other inclining itself to let things 
take their course, and moving in easy and halting 
stages; unless, indeed, vested interests are 
threatened,‘ whigh;~ when organised, are energy 
personified,, and a mighty instrument of revolu- 
tion, What is wanted is the just mean, worthy of 
the rulers of a virile nation,*which has-reached and 
not, 6verstepped the powers of its maturity, and 
which can, when the occasion shall demand it,‘ rele- 
gate violent or piece-meal legislation to stripling or 
enfeebled states. 

Whether this country can yet give proof of this 
infallible mark of the governing Meek ag it is not 
our business here to inquire. Let it suffice for us 
to hope that, at any rate in the great conservancy 
districts of the north, there is still the strength to 
conceive and carry to a successful issue a compre- 








ment of such underground water. 


shall be taken against offenders under the Act of 





hensive local measure, which, without at present 
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passages taken by the steam clearly indicated, is 
exhibited side by side with this engine, and is a 
valuable aid to a complete understanding of this 
system of superheating. 

It is claimed that trials have resulted in a saving 
of 15 to 18 per cent. of coal and about 20 per cent. 
of water. The constructional advantages are, of 
course, its simplicity, and the ease with which it can 
be fitted to old or new locomotives without change 
in their design; and it is also very economical as 
regards initial cost and repairs, no parts being 
under pressure or in contact with ashes and cinders, 
as in some other forms of superheaters. 

The patent is in the hands of the Hannover’sche- 
Maschinenbau-Actien-Gesellschaft, who have the 
sole right of manufacture. They have been tried 


with success in several countries, and are in use on 
the following Prussian Railway administrations : 
Breslau, Stettin, Halle, Hanover, Elberfeld, and 
We 





also on the railways in the Pfalz and Bavaria. 





understand that the Southern Railway of Italy and 
the Hungarian State Railways are also about to 
adopt this superheater, and that it is to be tried on 
some marine boilers for Germany and Austria. 
However, to resume. The front portions of the 
frames of the engine under notice are of the bar 
type, the back from just beyond the cylinders to 
the end of the engine being of the frame type. 
The driving-wheels are 6 ft. 6 in. in diameter, and 
the bogie-wheels 3 ft. 33 in., the wheel base of the 
former being 6 ft. 10? in., and of the latter 6 ft. 6} in. ; 
while the total for the engine is 29 ft. 3f in. The 
Westinghouse brake, the Brueggemann air-sander, 
train-heating fittings, are all provided, the air-pump 
of the first-named being operated by superheated 
steam. The cab is roomy and comfortable, with 
spring seats for the driver and fireman. 

The tender is carried on two four-wheeled bogies, 
and has a capacity of 4182 gallons of water, and 
space for about 5 tons of coal. 

The weights of the engine and tender are as 
follow :— 


Tons. 

Weight of engine, empty... ... 53.4 

‘ ee in Fall working order ... 59.2 
Adhesive weight (about) se co ae 

Weight of tender, empty. ; 18.6 

s - in fall working order 43.3 
Total weight of engine and tender, empty... 72 

Total weight of engine and tender, in ful 
working order at a a ... 102.5 


The engine is painted olive green, and lined with 
black and vermilion. 

As we have before mentioned, only two of Messrs. 
Henschel’s locomotives have as yet arrived at the 
Exhibition, the third being expected very shortly. 
Both are small tank engines of similar design, and 
intended for light railway cr industrial work ; one 
being four-coupled and for the standard gauge, the 








The hand-brakes are operated from the cab by 
means of a lever having a heavy cylindrical weight 
at the end, which, when hanging down, when 
reversed and the brakes applied, is sufficiently 
heavy to hold the brake-blocks against the wheels. 
The engines are painted black and lined with 
vermilion. 

We are able to give the following leading dimen- 
sions of each of these engines :— 


Four- Wheel Coupled Tank Engine for Standard Gauge. 


Working pressure ... 170 lb. per 
square inch. 
Grate area... se ... 6.45 square feet 
Heating surface, total : bas square 
eet. 

Water capacity (about) 440 gallons. 
Coal ss ms 1110 lb. 
Weight, empty ee sf 39,800 1b. 

6 in working order 39,700 Ib. 
Tractive power = 6680 Ib. 


Messrs. Henschel’s remaining engine: is the one 


Diameter of cylinders 133 in. 
Piston stroke ave 17j in. 
Diameter of wheels 37% in. 
Wheel base ... ae 8 ft. 23 in. 
Working pressure ... 170 lb. 
Grate area... ... 10.75 square 
eet. 
Heating surface (total) = square 
eet. ; 
Water capacity (about) 770 gallons 
Coal a = 1900 lb. 








which has recently been making such remarkable 
runs between Berlin and Zossen, and, as is now 
pretty well known, is a 12-wheeled, three-cylinder 
compound, having a four-wheeled bogie at each 
end, and four coupled driving-wheels. The locomo- 
tive is for express service, and is constructed for 
a speed of 130 kilometres (80 miles) per hour; 
with a load of 180 tons (4-5 four-axle bogies), the 
engine develops about 1400 horse-power. . The 
driving is effected by three cylinders: the central 





Fig 45 











Fic, 43, | 











other six-coupled and for a gauge of 3 ft. In each 
case the cylinders are outside, and the valve-faces 
inclined and on the top of the cylinders, the valve- 
gear being of the Allan straight-link type. Small 
tanks are situated on each side of the engines, and | 
an additional tank is provided between the frames, | 
the latter (the frames) being of the plate type. | 
Comfortable cabs, with windows at the back and 
front. and with small side doors, are provided. | 


|one, driving on the first axle, receives the live 
|steam; the two other cylinders lie outside the 
| frame, and are connected to the second driving-axle. 
| In addition to this driving-axle, this locomotive has 
|four other running-axles, two in front and two 
behind the swivel-frame. The tender also has {wo 
double-axle bogies, the axles of both engine and 
tender being provided with hand and air brake, the 
pressure of which is about two atmospheres. We 
understand that this engine is at the time of our 
writing at the Terminal Railway shops at East St. 
Louis, so that it will not be long before it is 
duly installed in the Exhibition. As will, no 


| doubt, be remembered by those who have kept in 


touch with the accounts of this engine which have 
appeared in various technical papers, both engine 
and tender are mantelled with steel plates, and the 
engine sharpened or provided with a ‘‘ prow” at 
the front end to lower air-resistance. The driver's 
cab is at the front of the engine, the fireman 
occupying a cab at the rear. An assistant driver, 
who relieves the stoker at intervals, is also 
employed. For reverse running—necessary in 
stations—the drivers use the brake and signal 
whistle at the end of the tender. There is a 
speaking-tube from the back of the tender to the 
stoker’s stand, and to the cab; and to increase 
facility of communication, right and left gangways 
—within the iron cover—are provided on the engine. 
There is the usual platform at the end of the 
tender, —s the engine and train, so that it is 
possible to keep a clear communication throughout 
the interior of the whole train, from the driver’s 
cab to the rear guard’s compartment. 

A view of this engine is given in Fig. 46, 
page 44, and the following are a few leading 
particulars :— 


Diameter of all cylinders... 524 mm. (17.15 in.) 


| ow ti a a 639 mm. (20.6 in.) 
q . Maximum inside diameter o} 
Weight, empty _ ... oo 46,500 Ib. oiler ae a ae 1620 mm. (53 in.) 
irettie in working order yp Thickness of boiler plates ... 17 mm. (.67 in.) 
ractive power 9000 Ib. Length between tube plates 5000 mm. (16.4 ft.) 
Six-Coupled Tank Engine for the 3-ft. Gauge. Heating surface, total wea a te) 
Diameter of cylinders : 11 in. : », tubes 244.57 sq. metres 
Piston stroke a. 16f in. (2636 sq. ft.) 
Diameter of wheels 314 in. " fire-box ... 15.24 sq. metres 
Wheel base 5 ft. 102 in. \ (154 sq. ft.) 
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Distance | 


from rail 
Grate area 


of boiler centre 
ee .. 2760 mm. (9.05 ft.) 
‘ 4 2 sq. metres 
(45.2 sq. ft.) 
... 14 atmospheres (206 1b.) 
2209 mm: (87 in.) 
2560 mm. (100 in.) 


Boiler pressure tea 
Diameter of driving-wheels 
Fixed wheel base ... .... 
Total wheel base of engine 

) .. 11,485 mm. (37.6 ft.) 


... 20,785 mm. (68.2 ft.) 
... 24,818 metres (81.45 ft. ) 
1000 mm. (39.37 in.) 


alone oe Ss ae 
.Total wheel base of ‘engime 
and tender... me 
Length over buffers 
Diameter of bogie-wheels ... 
Total .coal consumption per 
hour... at oan .. 1600 kg. (3527 Ib.) 
Capacity of tender... . 20 cub. m. (4600 gals.) 
Total weight of engine, 
. empty as os ... 69,480 kilog. (63.5 tons) 
Total weight of engine, full 72.890 G76 5 


Distriiution of Wetght in Full Working Order. 
On front bogie 22,070 kilog. (21.8 tons) 


On first pair of “driving- 


” 


De. 4. se ee. mea 

On second pair of driving- 
wheels ey AY . 10,000: ;, (15:8: 4, ) 
On rear bogie ee 0 Meee 3, ee oF 
Weight of tender, empty... 21,000 ,, (206 ,, ) 
< Pe full a) 67000: -, (EE 4.7) 


With this we conclude our survey of the loco- 
motives at the St. Louis Exhibition. In it we have 
not dealt with the two locomotives of the Pennsyl- 
vania Railway Company, which are present for 
testing purposes, preferring, if possible, to describe 
them more in detail later on. We may, however, 
mention here that one of these engines is a Con- 
solidation engine of standard type, built by the 
Pennsylvania Company, and that it is, at the time 
of our now writing, on the testing plant ; while the 
other is a De Glehn compound of Atlantic type, 
built by the Société Alsacienne de Constructions 
Mécaniques, of Belfort, France. 

This latter engine arrived at the Exhibition on 
Monday, June12. With regard to the testing plant, 
we have already briefly described it in a separate 
article. At the time of writing it was in a far from 
satisfactory condition; but we may say now that 
it is running rather better, and that several fairly 
good trials have been taken. 

Nearly all the locomotives have now been in- 
stalled, including the Mallet and the Cole Com- 
pounds, to which we have already briefly referred, 
but which we hope to more fully describe at an 
early date. The general appearance and arrange- 
ment have been very greatly improved since our 
arrival; and it may be said about the Palace of 
Transportation what can hardly be said with truth 
of any of the other palaces : that it is now practically 
complete. 

We cannot help contrasting the present state of 
affuirs with that existing when first we saw the 
scene of our labours. Two days before the opening 
of the Exhibition, and in the highest of spirits, we 
set out for the grounds—the grounds of the greatest 
Exhibition the world has ever seen. When, how- 
ever, after wearily dragging ourselves nearly a mile 
from the principal entrance, and escaping the 
various forms of death encountered on the way— 
safely crossing the numerous railway tracks inter- 
secting our route, on which giant locomotives were 
running with whistles blowing and bells clank- 
ing, and passing beneath flimsy scaffoldings and 
through the sombre skeletons of half-built build- 
ings, where crowds of shouting, swearing men 
rushed here and there, or urged struggling mules 
striving in vain to extricate themselves or some 
primitive’ cart from the vast expanse of mud and 
water in which the whole scene was set—we finally 
reached the Palace of Transportation, our thoughts 
and feelings can then be better imagined than 
described. 

Inside the huge building—silence ! A few solitary 
exhibits loomed up. in the shadowy distance, and 
piles of timber and packing-cases: stood on every 
side.- And we had come post-haste 5000 miles to 
see this ! 

Now, however, all is changed. Turf, trees, and 
flowers have taken the place of mud and water ; 
most of the buildings are finished, broad roads and 
walks have been made, crowds of people throng the 
grounds and buildings, and very soon the Exhi- 
bition in all its vastness will be complete—a 
gigantic monument to the skill and industry of the 
Aimerican people. 

In conclusion, we have to express our indebtedness 
to all those representatives in charge of the various 
exhibits who have so courteously given us infor- 
mation, which has been of such valuable assistance 
to us in preparing this series of articles. Par- 





ticularly we have to thank Mr. Charles Muchnic, 
of the American Locomotive Company, and Mr. 
William Evans, of the Baldwin Locomotive Works ; 
who have, in addition, shown us many little kind- 
nesses, and helped to make our stay in St. Louis a 
very pleasant one. 








SPANISH RAILWAYS. 

THE two principal railway undertakings of the 
Iberian Peninsula are the Northern of Spain and the 
Madrid, Saragossa, and Alicante. Both these systems 
were largely developed by French capital, and this 
has probably tended to produce the disastrous depre- 
ciation of Spanish exchange, the revenue collected 
being received in pesetas, which have to be converted 
into francs to pay French obligation-holders the 
interest due to them. The Madrid, Saragossa, and 
Alicante Railway contrived last year to give its share- 
holders a return at the rate of about 1} per cent. per 
annum ; but the Northern of Spain Railway has been 
dividendless for many long years, the profits, such as 
they are, being wholly absorbed by obligation in- 
terest. The original undertaking of the Northern of 
Spain comprises a main line from the capital to the 
French frontier, with branches to Santander, Barce- 
lona, and Bilbao; but the following lines are also 
associated with the system and are worked in connec- 
tion with it :—Almanza, Valencia, and Tarragona ; 
Asturias, Gallicia, and Leon;. Aviles, Soto de Rey, 
Lerido, and Tarragona; San Juan de las Abadesas ; 
and Valencia and Utiel. The gross earnings of all 
these lines last year were 4,726,388/., while the work- 
ing expenses of the twelve months were 2,182,548/., 
leaving a net profit of 2,543,840/. It is encouraging to 
note that the corresponding net profit in 1892 did not 
exceed 2,481,058/., sothat an improvement of 62,782/. 
was established in 1903, or 2.53 per cent. The Northern 
of Spain Railway system, with its associated lines, 
comprises altogether 2285 miles. We took the gross 
receipts of 1903 at 4,726,388/., but the actual income 
was appreciably larger, the company having had to 
pay the Spanish ogee | taxation to the amount of 
no less than 383,742/. he one element of hope in 
connection with the Northern of Spain Railway is the 
gradual growth of the traffic. In 1901 the amount 
acquired upon 2051 miles was 3,575,280/. In 1897 the 
corresponding income upon 2160 miles was 3,546,533/. ; 
but since then there has been a steady increase. The 
length of line in operation was increased in 1898 to 
2285 miles, but since then there have been no extensions. 
Notwithstanding this, the revenue collected in 1898 
was 3,752,747/.; in 1899, 4,178,017/.; in 1900, 
4,319,305/.; in 1901, 4,378,0917.; in 1902, 4,636,550/. ; 
and in 1903, 4,714,446. While the increase in the 
receipts last year was 77,895/., the working expenses 
only expanded to the extent of 12,116/., so that a very 
large proportion of the additional income remained in 
hand as so much extra profit. The ratio of the work- 
ing expenses to the traffic receipts was, indeed, mode- 
rate, coming out at only 46.29 per cent. As we have 
already indicated, however, the incubus which weighs 
upon Spanish railway enterprise is the great loss on 
exchange. In 1892 this loss was 322,719; in 1897 it 
had grown to 493,121/. ; in 1898 the loss fairly beat the 
record, having been 813,644/; in 1899 it amounted to 
505,890/.; in 1900 to 475,522/.; in 1901 to 602,160/.; in 
1902 to 533,467/.; and in 1903 to 525,440/. In the 
twelve years ending with 1903 inclusive, the loss 
attained an aggregate of no less than 5,620,487/. 

The experience of the Madrid, Saragossa, and 
Alicante Railway has been very similar ; the traflic is 
slightly growing, but a grievous slice of the profits is 
swallowed up by loss on exchange. The revenue col- 
lected last year was 4,131,032/., as compared with 
4,071,434/. in 1902, while the working expenses last 
year were 1,763,189, against 1,653,441 in 1902. The 
fixed charges also increased to 2,130,315/. last year, as 
compared with 2,062,719/. in 1902. The balance avail- 
able for dividend last year was accordingly reduced to 
237,528/., as compared with 355,394/. in 1902, The 
extent of line worked by the Madrid, Saragossa, and 
Alicante Railway last year upon its original network 
was 1829 miles, to which should be added certain 
Catalonian Railway lines, comprising 452 miles more, 
making an aggregate of 2281 miles. The increase in 
the working expenses was explained by some additions 
to the staff which had become necessary in consequence 
of the expansion of traffic. Heavier steel rails were 
also laid last year moe portions of the original 
network. The ratio of the working expenses to. the 
traffic receipts still stood, however, at the relatively 
moderate level of 42.68 per cent. Taxes were paid by 
the company last year to the Spanish Government to 
the extremely heavy amount of 574,321/. There is one 
good feature in the company’s working—viz., that 
it obtains some of the coal used in its locomotive 
department from its own mines. The quantity thus 
made available last year for the locomotives on the 
system was 110,093 tons; 68,705 tons were also used 
in the production of agglomerates. The loss on 


sustained by the Northern of Spain Railway; but 
it was none the less serious, amounting, as it did, 
to 496,5300. . 





LAUNCHES AND TRIAL-TRIPS. 

On Thursday, the 16th ult., a steamer, built by the 
Flensburg Shipbuilding Company for Mr. A. Kirsten, ship- 
broker, Hamburg, left the Flensburg harbour for her 
official trial-trip. The chief dimensions of the vessel are: — 
Length over all, 237 ft.; breadth, extreme, 33 ft. 2 in.; 
depth, moulded, 17 ft. 6? in.; with a carrying capacity of 
about 1500 tons. The trials passed off in every way 
satisfactorily. 





On Saturday, the 25th ult., the steel screw steamer 
Jenny, built by Messrs. Craig, oa mm, and Co., Stockton- 
on-Tees, to the order of Messrs. Van Ysselsteyn and Co., 
Antwerp, was taken to sea for her trial-trip, which proved 
highly satisfactory. The vessel measures 291 ft. by 38 ft. 
by 20 ft. 74in.,depth, moulded. The engines, which have 
been constructed by the North-Eastern Marine Engineer- 
ing Company, Limited, Sunderland, have cylinders 19in., 
31 in., and 51 in: in diameter by 33 in. stroke, with two 
large boilers working at 180 lb. pressure. 


On Monday, the 27th ult., the steam-launch Aid was 
successfully launched from the yard of the Caledonian 
Engineering and Shipbuilding Company, Preston. She 
is of. the following dimensions:—Length between per- 
pendiculars, 50 ft.; breadth, moulded, 12 ft.; depth, 
moulded, 6 ft.; draught of water, 4 ft. Her engines are 
of the compound surface-condensing type, her cylinders 
being 8 in. and 18 in. in diameter, with a 12-jn. stroke. Her 
boiler is of the multitubular.return-tube type, measuring 
6 ft. 6 in. in diameter pa 7 ft. 6in. long. She has been 
built to the order of the Corporation of Preston, asa survey 
launch, and-has been .constructed .under the personal 
supervision of Mr. James ‘Barron, Assoc. M. Inst. E.E., 
the Ribble engineer, and Mr. James’ Atherton, the 
mechanical engineer. 


On Monday, the 27th ult., Messrs. Ropner and 
Son, Stockton-on-Tees, launched from their yard the 
Teesdale, a steel screw steamer of the following dimen- 
sions :—Length, 322 ft.; breadth, 44 ft.; depth, 22 ft. 9in. 
Engines of the triple-expansion’ type, indicating about 
1000 horse-power, will be supplied by Messrs. Blair and 
Co., of Stockton, and there will be two steel boilers 
measuring 15 ft. by 10 ft. 6 in., and designed to work at 
180 lb, steam pressure. The vessel has been built to the 
order of Messrs. James A. Wood and Co., of West 
Hartlepool. 


On_ Tuesday, the 28th ult., Sir Raylton Dixon and 
Co., Limited, launched from their Cleveland dockyards, 
Middlesbrough, a steel screw cargo-steamer, built to the 
order of Messrs. Robert MacAndrew and Co., of London. 
She is named the Luque, and measures 248 ft. by 
35 ft. 72 in. by 21-ft. 10 in. moulded, and has a deadweight 
carrying capacity of about 2330 tons on a light draught of 
water. Triple-expansion engines will be fitted by the 
North-Eastern Marine Engineering Company, Limited, 
Wallsend-on-Tyne, having cylinders 19 in., 32in., and 
53 in. in diameter by 33 in. stroke, supplied with steam by 
one large single-ended boiler working at 175 lb. pressure. 





On Saturday, the 2nd inst., the steel screw-steamer 
Bryssel, built and engined by Le Vulcain Belge, Limited, 
Shipbuilding, Engineering, and Repairing Company, of 
Hoboken and mens! Belgium, to the order of the 
Dampskibsselskabet ‘‘ Vulcan,” of Copenhagen, proceeded 
to the mouth of the Scheldt for her official trials. - Her 
egy > dimensions are :—Length between perpendicu- 
ars, 240 ft.; breadth, moulded, 37 ft.; and depth, 
moulded, 19 ft. 2 in., witha deadweight carrying mage 
of 2360 tons. The engines are triple-expansion, wit 
cylinders 184 in., 30 in., and 49 in. in diameter by 
34 in. stroke. She has two single-ended boilers, 9 ft. 10 in. 
long by 12 tt. 3in. in diameter, working at 185 lb. per 
square inch pressure. On the measured mile a mean 
speed of 11.8 knots was obtained, the ship: being in 
ballast, while in every other respect her trials were also 
as highly satisfactory, 








AmERICAN RawRroap. Trarric.—The number of pas- 
sengers carried over the railroads of the United States in 
1902 was 649,878,505, as compared with 607,278,121 in 
1901, 576,865,230 in 1900, 523,176,508 in 1899, and 
501,066,681 in 1898, The aggregate distance run by 
passenger trains in 1902 was 405,613,231 miles, as com- 
pared with 385,172,567 miles in 1901, 363,521,596 miles in 
1900, 354,416,916 miles in 1889, and 341,526,769 miles 
in 1898. The quantity of goods carried in 1902 was 
1,200,315,787 tons, as compared with 1,089,226, 440 tons in 
1901, 1,101,680,238 tons in 1900, 959,763,583 tons in 1899, 
and 879,006,307 tons in 1898. The regate distance 
run by goods train in 1902 was 499,711,176 miles, as com- 
pared with 491,942,041 miles in 1901, 492,568,486 miles in 
1900, 507,841,798 miles in 1899, and 503,766,258 miles in 
1898, We thus arrive at the remarkable fact that while 
there was an increase during the four years of more than 
one-third in the quantity of goods carried, the ate 
mileage ran by freight trains was slightly reduced. The 
curtailment effected in goods train mileage was probabl 
the outcome of the increased cost of working, which ad. 
vanced from 0.96 dollars Fg train-mile in 1898 to 1.17 
dollars per train-mile in 1902. The ratio of the working 
expenses to the traffic receipts stood in 1902. at 64.66 per 
cent., as compared with 64.86 per cent. in 1901, 64.65 per 
cent. in 1900, 65.24 per cent. in 1899, and 65.58 per cent. 








exchange last year was rather less formidable than that 


in 1898, 
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Tue labour involved in the drawing of a set of | 


curves to represent the movement of the slide-valve | 
of a link motion is considerable. Many drawing- | 
offices are provided with a skeleton link motion, | 
which can adjusted to represent link motions of | 
different dimensions, a new link of the a 7 radius | 
being made for every different motion. In Fig. 1, | 
above, we illustrate an apparatus of a simpler | 
kind than that usually employed for the purpose 
of investigating the properties of a link motion, 
which has been designed by Professor W. E. Dalby | 
for the Machenioat Engineering Department of 
the Technical College, Finsbury. The eccentricities 
of the sheaves, the angular advances, the lengths of 
the eccentric rods, the position of the weigh-bar shaft, 
the length of the arm of the weigh-bar shaft from 
which the link is suspended, are all adjustable within 
reasonable limits. Simplicity is obtained by omittin 
the connecting-rod and piston altogether, a graduate 
ring being used from which the crank angle may be 

off for any given position of the valve. The 
model is arranged so that the valve displacement 
curve can be drawn for any assigned angular position 
of the weigh-bar shaft, the curve being drawn on a| 
‘*crank base.” These curves are drawn automatically 
on the drum shown to the left of the figure. The 
drum gear is so arranged that the base of the curve 
may be chosen any convenient length. For instanée, 
by properly arranging the train of wheels to the left of | 
the drum, the base can be made the correct length for | 
the application of an Henrici analyser to the displace- 
ment curve, and thus the curve may be analysed into 
its harmonic elements. The drum-spindle is also 
arranged so that a complete family of displacement 
curves may be drawn on one base. 

An example will illustrate the case more fully. 
Thus, Fig. 2 represents a link motion which was set 
up on the bench, and Fig. 3 saows a set of displace- 
ment curves taken on the drum. They are marked 
respectively w= 44 in., «= 3 in., w= 14 in, wu =0, | 
w= > u = — 3 in., wu = 44 in., the CaEves | 
corresponding to the negative value of wu bein 
dotted. , - i 
the centre of the motion-block stands from the centre | 
of the link when the crank is at 0 deg., the piston being, 
therefore, at a dead 





int. This fixes a definite angular 


position of the weigh-bar shaft. A positive value of u| mid-gear curve. This is 
means that « is measured from the centre of the link | slide-valve with equal | 


|to t 
between the extreme limits of the curve u = 0, or the | 
uivalent toa setting of the | 

in mid-gear. Next, from | angular position of the weigh-bar shaft can be found. 
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Fig.2 i 3:1" 


Steam Lap % 


line X X are drawn at distances equal to the outside 
lap of the valve, cutting the displacement curves in 
the points shown, and the valve diagram is complete. 
The points c, to c, indicate the position of the valve for 
cut-off in forward gear for the various values of u shown. 
Since there is no inside lap in this case, the valve will 
be in the centre of its travel for release and com- 
pression. Hence, release for forward running is indi- 
cated by the points 7, to r, on the axis, and compression 
by the points k, to ky. Admission occurs at the points 
a, toa, For the stroke beginning at the other dead 
point—that is, at the 180 deg. dead point—the events 
are similarly lettered, but with a ring round them. 
For backward running, the angle must be read from 
below, upwards. The valve itions are now deter- 
mined by the intersection of the lap lines with the 
dotted displacement curves. The position of the piston 
corresponding to any one of ‘hese valve positions 
is found by projecting the valve position horizontally 
on to the piston curve, and then vertically to the per 
cent. scale at the top or bottom of the diagram. Thus, 
the point C,, projected in this way, shows that cut-off 
takes place at about 61 per cent. of the in-stroke when 
u=3in. The term “in-stroke” is used to denote the 
working stroke, during which the piston-rod is moving 


| into the cylinder ; ‘‘ out-stroke” meaning the working 
| stroke when the piston-rod is — 


out of the 
cylinder. ed in capital 
letters. 

These diagrams merely give the events for the seven 
values of w stated. But the results may easily be 
plotted to give the distribution for any assigned value 
of w in the way shown in Fig. 4. The percentage 

ition of the piston is plotted vertically on a w base. 
n Fig. 5 the openings for steam and exhaust are simi- 
larly plotted ; also the lead. Thus, in order to find 


Back-gear positions are mar 


| the distribution of steam when u = 2 in., say, and is 


The symbol w represents the distance which | the line AB. The diagram is pinned to a drawing- | 
board, and the centre line X X, drawn at right angles 
he line AB, bisecting the horizontal distance port. Cut-off is at about 41 per cent. for the front 


| +, a reference to the diagrams will show that the lead 


is about 0.28 in., the maximum opening for steam 
about 0.45 for the front port, and 0.5 for the back 


rt and 46 per cent. for the back port, and so on. 
hus the whole distribution corresponding to any 


upwards ; a negative value, that the quantity is |a knowledge of the length of the connecting-rod and| An article giving a more detailed account of this 
measured from the centre of the link downwards. | crank radius, the piston displacements are added to form of valve diagram, with illustration of its applica- 
When the paper is removed from the drum, the only | the diagram, choosing any convenient horizontal tion to a simple eccentric gear and a Meyer gear, 


lines on the diagram are the displacement curves and | scale, after which two lines on either side of the centre | will be found in Excrnrertye, April 7,-1893, 
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Official Trials of H.M. Torpedo-Boat Destroyers. 


| 


in 


Coal per Indicated 


per 


Indicated 


Horse-Power. 
Horse-Power 


Speed—Three 


Nature of Trial. 


Displacement. 
Sto keholds. 





- | Air - Pressure 


tons 
Teviot Full-power con- 595 25.191 25, 405 
sumption 
Full-powerspeed 579 
trial 
609 
581 


Full-power con 
sumption 
Full-powerspeed 

trial 

607 (25.485 25.328 7659 | 1.572 

sumption | 
oo Full-powerspeed| 571 /25.820 25.817 7496 
trial 
590 | 689 
| 


25. 435 25. 853 
25. 111 25. 372 
25. 873 26. 072 
Ribble |Full-power con- 


= 12-hours 13-knot 
| coal consump- 


1.41 


7759 1.65 
7763 
689 1.47 


tion 
Welland Full-power con- 604.5 25. 486 25,349 
sumption 
os Full-powerspeed 
trial 
12-hours 13-knot. 578 
coal consump- | 
| tion | | 


574 26. 016 26. 244 


The trials were run in the above order, and show a 
steady improvement:in the coal consumption. 








Tue Britise Exaisits at St. Lours.—The catalogue 
of .the British exhibits at St. Louis in the Chemical and 
Pharmaceutical Section has just been published, having 
been prepared under the direction of a sub-committee, of 
which Dr. Boverton Redwood was chairman. - We think 
it may safely be anticipated that this production is not 
likely to be surpassed in interest by any other publication 
connected with the St. Louis Exhibition. It consists in 
the main of a series of short essays on different branches 
of chemical industry, and thus differs in eve 
essential from the ordinary exhibition catalogue, whic 
is generally about as entertaining a piece of literature 
as the London Post-Office Directory. The British 
chemical exhibit at St. Louis is a collective one, an 
goes far to prove that, in spite of bad patent laws, 
3ritish chemical manufacturers are still capable of 
making an excellent showing in comparison with other 
countries, most of whom have, moreover, had to ‘‘ steal 
our thunder” in order to compete, since a large propor- 
tion of the most important discoveries in pure and in- 
dustrial chemistry have either originated in this country 
or been worked out here. 


Our Coat Aproap.—The exports of coal from the 
United Kingdom in May amounted to 4,057,652 tons, as 
compared with 4,258,083 tons in May, 1903, and 3,730,427 
tons in- May, 1902. These totals were increased to 
4,223,808 tons, 4,413,595 tons, and 3,865,311 tons’ respec- 
tively by exports of coke and patent fuel. The principal 
shipments of May compare as follows with the corres- 
ponding shipments of May, 1903, and May, 1902 :— 


Country. 1903. 1902. 





tons. 
836,000 
313,303 
559,634 
579,936 
431,979 


tons. 
$16,314 
343,951 
570,376 
612,181 
609,680 


Russia 
Sweden 
Germany 
France 
Italy .. 


The aggregate exports of coal to May 31 of this year were 
18,360,879 tons, as compared with 18,046,133 tons in the first 
five months of 1903, and 16,481,291 tons in the first five 
months of 1902. These totals were increased to 19,163,310 
tons, 18,660,010 tons, and 17,145,390 tons respectively by 
exports of coke and patent fuel. The following were the 
principal exports of coal in the first five months of the last 
three years :— 


Country. 1904. 





tons 


913,689 
2,288,938 | 
2,015,553 
1,000,465 
2,661,195 

960,201 | 


Sweden ob ee se | 
Denmark .. ‘re } 


a 


2,430,998 


2,600, 104 x 
815,705 


Egypt 877,719 
Exports of coal to the United States have not wholly 
ceased, having amounted in the first five months of this 
year to 76,796 tons; in the corresponding period of 1903 
they amounted to 1,064,382 tons, and in the first five 
months of 1902 to 35,912 tons. The movement of coal to 
British South Africa to May 31 of this year was 182,130 
tons, as compared with 272,908 tons in the first five 
months of 1903, and 260,660 tons in the firat five months 
of 1902. The shipments to India in the first five months 
of this ye were 398 tons, as com with 232,663 
tons and 338,566 tons. The quantity of coal chipped for 
the use of steamers engaged in foreign trade in the first five 
months of this year was 6,768,817 tons, as compared with 
6,475,244 tons and 5,912,177 tons in the corresponding 
periods of 1903 and 1902, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — On Thursday business 
was done at 42s. 4}d. eight days, about 1500 tons 
changing hands—all in the forenoon; and on Friday 
dealing was almost at a standstill. Prices closed steady. 
Business was done in Cleveland at 42s. 5d. and 42s. rey 
three months, and 42s. 4d. one month, and 42s. 43d. 
buyers and sellers one month respectively. The settle- 
ment prices were :—Scotch, 51s. 9d.; Cleveland, 42s. 3d.; 
and hematite iron, 52s. 10}d. per ton. There was no 
dealing in the forenoon session yesterday, while at the 
afternoon meeting there were only a few lots which 
changed hands. Prices were steady, Cleveland gaining 
4d. per ton both for cash and one month. _ Business 
was done at 42s. 4d. cash and one month. In Cleve- 
land business was done at 42s. 44d. buyers and 42s. 6d. 
sellers, and at 42s. 5d. and 42s. 6d. cash; and in the 
afternoon the settlement prices were 51s. 9d., 42s. 44d., 
and Cumberland hematite iron, 52s. 104d. per ton. 
Only some 15,000 to 20,000 tons changed hands last week. 
Advices both from America and Germany and other 
parts of the Continent do not read any better, and with 
the dull home trade and the lack of fresh orders it does 
not look as if we would see much upward tendency in 
prices at present. In the Cleveland district makers 
are still inclined to ask from 6d. to 1s. per ton above the 
price of warrants for No. 3, as there jis still 4 scarcity 
of this quality in their hands. They are, however, 
more inclined.to meet consumers in the lower qualities 
—viz., No. 4foundry and No. 4 forge, which may be 
quoted at 42s. 6d. and 423. 6d. per ton respectively, 
f.o.b. Tees. There has again been no business done in 
West Coast hematite warrants, while makers quote mixed 
numbers from 53s. to 54s. 6d., according to brand and 
time of delivery. East Coast is 52s. and Scotch 55s. 6d. 

r ton delivered to the steel works in the respective 

istricts. 

Steel.—The steel trade is not improving or showing any 
signs of improvement, and consequently any prospect of 
a great outburst at the forthcoming holiday season is 
getting reduced to a mere figment—at all events, amongst 
the steel-workers. Mr. MacGregor, the British Consul 
for Sweden, in his report on the trade and commerce of 
Stockholm and the eastern coast of Sweden, says 
that, in the yearly report just issued by the Swedish 
ironmasters, the exports of malleable iron and steel 
during 1903 show fairly good results—better than those 
of 1902. During the last quarter of the year, however, 


d | the market became rather weak ; but most of the owners 


of the iron and steel works, having .apparently fore- 
seen that condition of things, limited their production 
accordingly. The number of blast-furnaces was also 
reduced about 20 per cent., and the reduction of pig iron 
amounts for the quarter to 28,000 tons. The working of 
the vast deposits of iron ore at Kirand is being vigor- 
ously proceeded with, over 960,000 tons having been sent 
during the year from the mines to the Norwegian’ port 
of Narvik, whence there were shipped 577,360 tons to 
Germany, 37,224 tons to Belgium, 23,495 tons to France, 
and 6771 tons to America. The exports of the current 
year are expected to show a considerable increase, and 
the ore seems to be appreciated in the United Kingdom, 
where it begins to compete with the Spanish supplies. In 
Germany there is a preference for the Swedish magnetite 
10 tag of Spanish ores in the production of Bessemer 
steel. 


Buckie Harbour Pvrchase.—The agents for the Cluny 
trustees, Messrs. Skene, Edwards, and Garson, in- 
burgh, have intimated that the trustees have accepted 
the offer of the Buckie Town Council of 32,0007. in cash 
for the Cluny Harbour. At a special meeting yesterday 
the necessary documents were presented for signature. 


The Edinburgh Gas Commissioners and Private Trad- 
ing.—Mr. W. R. Herring, the chief gas engineer to the 
Edinburgh and Leith Gas Commissioners, has just 
reported to the Commissioners with reference to the 
attitude of certain traders in opposition to the opening 
of additional — whereas the Commissioners got 
powers to do so by their Act of 1888—that is to say, 

wer to open show-rooms, of which they have four—at 
Waterloo-place, Glenogle-road, Leith, and Portobello— 
which they use as show-rooms and sale-rooms, and 
where they have had 200 to 300 men continually engaged 
in the out-district work of laying mains, service-pipes, 
attending to cooking-stoves, and where they get their 
supplies. The Commissioners have 6812 cooking-stoves in 
their keeping, which they have hired out or sold ; and 
they have paid 32,615/., and have received in hires 99611., 
for the 6812 stoves which they have on hire. During the 
summer months they have lying idle 65 to 70 per cent. of 
their gas plant, and it is to help to make up that loss that 
they have gone into the business of trading in stoves, gas 
fires, &c. Certain private traders object to the work of 
the Commissioners, and the engineer has written his 
memorandum to combat their arguments, but they never 
have helped the Commissioners to cheapen the gas or to 
push the sale of stoves. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. William Cooke and Co., Limited.—On the in- 
vitation of the chairman (Mr. P. Wilkinson) and the 
other directors a number of gentlemen prominent in the 
iron and steel trades visited the works of the above 
company to-day at the opening of a new wire-rod mill. 
It is in many respects ~ new in design, and is 
specially intended for rolling high-class rods only for 
rope-wire, card-wire, &c. The billets are heated in a 
new form of Siemens gas-furnace, and the billet passes 





through roll after roll to the finished wire, 1400 ft. in 
length, without.a check. In the spacious engine-house 
are a pair of coupled tandem compound condensing- 
engines by Messrs. Marshall, Sons, and Co., Limited, 
Gainsborough, which have all modern accessories. The 
visitors were entertained to lunch, and on the proposal 
of Mr. J. D. Ellis, J.P. (Atlas Works), seconded by 
Mr. H. D. Marshall (Gainsborough), the toast of ‘‘Suc- 
cess to Messrs. W. Cooke and Co.” was drunk. 


Messrs. Davy Brothers, Limited.—The directors of this 
company in their annual report say that their net profits 
for the past year were 6379/. Out of this they proposed to 
pay a dividend at the rate of 4 per cent., transfer to re- 
serve 3000/., and carry forward a balance of 123/. 18s. \The 
report makes reference to the general depression in the 
steel trade, and the lowness of prices. 


Municipal Electrical Association.—Included. in the 
ninth annual convention of the Incorporated Municipal 
Electrical Association, which was opened at Derby on the 
29th ult., was a visit to Sheffield on the Friday. The 
Lord Mayor welcomed the members at the Town Hall, 
and alluded to the increased use of electricity. He said 
that in 1899 only eleven municipalities were using electric 
traction, while in 1902 the number was 63. The capital 
employed had increased from 1,169,000/. in 1900 to 
14,644,0002. in 1903. He claimed that in Sheffield they 
had not been behind the progress made in the nation 
with regard to the application of electricity to lighting 
and power. The capital of the electric traction 
pepe amounted to about 1,000,000/., and the 
lighting and power part of the undertaking repre- 
sented about 750,000. Last year 61,000,000 - pas- 
sengers were carried on the tramways. They were, he 
believed, giving far more for the money than any other 
municipality or any company in the kingdom. Two of 
the sections were so long that passengers could ride seven 
miles for 2d. It was a question whether they had not given 
more than they could afford ; but that, of course, they 
would realise as time went on. R.8. Downe, Borough 
Engineer of Southport, read a paper on *‘ Boiler-House 
Economies,” in which he favoured the giving of bonuses 
to stokers for fuel-saving. In the discussion Mr. S. E. 
Fedden, manager of the Sheffield electrical department, 
said four or five years ago the marine-type boilers at the 
electric-light station were hand-fired, and they eva- 
porated about 11,0001b. of water per hour from and 
at 212 deg., with an efficiency below 70 per cent. 
Mechanical stokers were then fitted, and the evapora- 
tion went up to 15,6301b., with an efficiency of 73.2 

r cent. Since then he had added an arrangement 
or bringing the hot air from the back of the boilers into 
the hollow bars of the Bennis stokers, and the evapora- 
tion had gone up to 17,652 lb., with an efficiency of 79 per 
cent. Councillor H. J. Blakeway (Chairman of the 
Southampton Borough Electricity Committee) followed 
with a paper on ‘‘The Financial Position of Municipal 
Electrical Undertakings.” He quoted statistics to show 
that most of the electric undertakings were being carried 
on at a loss. In the afternoon visits were paid to Hadfield’s 
steel works, Tinsley, the Corporation tramway station at 
Kelham Island, and the electricity works at Sheaf-street 
and Neepsend. 


Iron and Steel Trade.—At almost all the large works 
this week operations are suspended for stocktaking and 
other objects. There is little work on hand that is press- 
ing, and the holidays will be extended as long as possible. 
The new quarter has opened under very gloomy condi- 
tions, and without any prospects of an early improvement. 
The sales of iron are still extremely restricted—only suffi- 
cient to meet actual requirements. In the steel trade 
business remains quiet. The depression has now reached 
special industries that up to recently were well employed. 
Makers of tramway material, electrical appliances, and 
so on, are now feeling it, and some of them are worse off 
than at any time since they entered upon these special 
lines. The change is attributed in a considerable degree 
to the attitude taken up by many corporations. They 
had on hand projects for tramway and light railwa 
extensions, but owing to the difficulty in connection wit 
the money market. these enterprises are, for the time 
being, remaining in abeyance, and the trades are suffering. 


The South Yorkshire Coal Trade.— Business in the coal 
trade has, in some directions, been very quiet this week. 
The large steam-coal collieries that have received shipping 
and railway contracts are fairly well employed, and are 
able to keep their men on good time. The house-coal 
branch is extremely depressed, even for this time of the 

year. The local sales are small, but the demand is rather 
tter for the Southern and Eastern counties. 








FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was 
only a thin attendance on ’Change, traders showed 
very little inclination to do business, and buyers con- 
fined themselves to purchases for early delivery. 
There appeared to be no confidence in the future, as 
is usually the case when the market is unsettled, 
and prospects for the future are generally regarded 
as unfavourable. As a rule, 42s. 74d. f.o.b. was named 
for No. 3 g.m.b. Cleveland pig iron. Second hands were 
ready enough to sell at that figure, and some of the 
makers were prepared to accept nearly as low a price, 
but several of the leading producers still quoted up to as 
much as 438, 6d. No. 1 Cleveland pig was 44s. 9d., and 
No. 4 foundry was 42s. 44d. The lower qualities of Cleve- 
land iron were further reduced. Grey forge was 41s. 74d. ; 
mottled, 41s. ; and white, 40s. 9d. East Coast hematite 
pig iron was very little asked after. Mixed numbers 
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were obtainable at 51s. 6d., but most makers were very 
unwilling to acknowledge that price as the general market 
rate, and several of them held out for a rather higher 
figure. No. 1 was 52s., and No, 4 forge hematite 49s. 6d. 
Spanish ore was dull. Rubio (50 per cent.) could be had 
at 14s. 9d. ex-ship Tees, but some dealers asked rather 
more. To-day the market was a little firmer so far as 
foundry kinds of Cleveland pig were concerned, but 
there was not muchdoing. Merchants, however, towards 
the close, would not name less than 42s. 9d. for No. 3, 
and one or two of them were dis to ask alittle above 
that price. No. 1 was quoted 44s. 104d. to 45s., and No. 4 
foundry, 42s. 6d. Other quotations for makers’ iron were 
unaltered. 

Slight Advance in_ Blastfurnacemen’s Wages. — The 
average net —s price of No. 3 g.m.b. Cleveland pi 
iron for the second quarter of the year was to-day decl: 
at 43s. 1.19d. per ton, as against 42s. 3.97d. for the first 
three months of 1904. This means an advance in blast- 
furnacemen’s wages of 1 per cent. which raises them from 
12.75 per cent. above the standard to 13.75 per cent. above 
the standard. The advance takes effect from the 2nd inst. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades there is little doing. Many branches 
are slack, and new orders are scarce. Quotations are 
very largely nominal. Market rates stand :—Common 
iron bars, 6/. 2s. 6d. ; best bars, 6/. 12s. 6d. ; iron ship- 
plates, 62. 7s. 6d. ; iron ship-angles, 6/. 2s. 6d.; steel ship- 
plates, 5J. 12s. 6d.; steel boiler-plates, 7/. ; steel ship- 
angles and steel joists, each 5/. 5s.; steel sheets (singles), 
71. 5s.; and steel sheets (doubles), 7/. 15s.—all less the 
usual 24 per cent. discount. Heavy sections of steel rails 
are still put at 47. 10s. net. 


Tron and Steel Shipments.—Shipments of iron and steel 
from Middlesbrough for June totalled 144,359 tons, or 
18,000 tons less than the previous month, and some 30,000 
tons below the clearances of June, last year. During the 
month just ended the shipments were made up of 66,764 
tons of pig iron, 12,708 tons of manufactured iron, and 
28,952 tons of steel. Scotland took only 16,804 tons of pig 
iron, but she was still the largest customer, Germany 
coming second with 14,663 tons. India took the most 
manufactured iron—viz., 3608 tons—whilst Portuguese 
East Africa was by far the best customer for steel, taking 
6179 tons. Egypt. was the second largest buyer of steel, 
receiving 3440 tons. 

Coal and Coke.—Coal is quiet and unaltered in price, 
Average blast-furnace qualities of coke are firm at 14s. 3d. 
delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for large steam coal has not been 
active, and has been almost entirely for immediate ship- 
ment; prices have m nominally unchanged, but, i 
anything, the tendency has been slightly downwards. 
The best large steam coal has made 14s. 6d. to 15s. per 
ton, while secondary qualities have ranged from 13s. 3d. 
to 14s, 3d. per ton. House coal has shown scarcely an 
change ; the best ordinary descriptions have made 13s. 6d. 
to 14s. per ton, while secondary qualities have ranged 
from 10s. 6d. to 13s. per ton ; No. 3 Rhondda large has 
brought 14s. 6d. per ton. Foundry coke has been quoted 
at 17s. 6d. to 18s. 6d. per ton, and furnace ditto at 15s. 
to 163. 6d. per ton. As regards iron ore, Rubio has made 
13s. 6d. per ton ; Almeria, 13s. 6d. to 13s. 9d. per ton; 
and Tafna, 14s. 6d. to 14s. 9d. per ton, charges including 
freight to Cardiff or Newport. 


An Italian Coal Contract.—A contract for about 120,000 
tons of best Monmouthshire coal has been placed by the 
directors of the South Italian Railway Company with 
Messrs. Powley, Thomas, and Co., Cardiff. The con- 
tract provides that 90,000 tons shall be delivered to the 
ports of Ancona and Venice, and 30,000 tons at Brindisi 
and Leghorn. The contract price is stated to be 18s. 64d. 
per ton, which, after deducting freight, will leave 12s. 44d. 
per ton as the free-on-board price. 


Welsh Tramways. —The Pontypridd and Rhondda 
Valley tramways are in course of being sold to the local 
authorities under the —— clauses of the Tramways 
Act, 1870, efforts of the British Electric Traction Com- 
pany to obtain extensions of tenure which would ey 
converting the lines to electric traction having failed. 
The sums to be paid by the local authorities are — 
to cover the purchase price paid by the British Electric 
Traction Company for the undertaking, but the expenses 
incurred in the unsuccessful endeavours to obtain exten- 
sions of tenure have been written off as lost. 


Llanelly.—The local steel trade is reported to be active, 
notwithstanding the continuance of dumping. New 
works erected. by Messrs. R. Thomas and Co. are now in 


full operation. 


A Railway One-Hundred Years Old.—The centenary 
of the Swanseaand Mumbles Railway has been celebrated 
during the. last few. days. The line was authorised in 
1804, and it is understood that it is the oldest in the 
country, 


Cardiff Corporation: Water Works. — At a‘ luncheon 
which followed the annual inspection of the Cardiff Cor- 
poration-Water Works, Mr. Alderman Jones stated that 
Cardiff had now expended on water works 1,170,000/., of 
which 320,000/.: was paid to the’ old company when its 
undertaking was purchased. During the jast two years 
the town council had expended 42,000/. in the construc- 
tion of reservoirs, one to supply Penarth and another at 
Rheubina. The water works committee was at present 
trying a mechanical filter, such as that in use at New- 
port, which would filter 240,000 gallons per day. If the 
committee found this filter satisfactory, it sects 6 probably 


f | value of only 17s. 9d. per week—an extremely small sum 


day, in addition to the filtration beds now in use. Deal- 
ing with a probable future extension of the undertaking, 
Mr. Jones stated that the council now possessed 4000 
acres, but when No. 3 reservoir was constructed it would 
have something like 10,400 acres. That reservoir would 
have a capacity of 800,000,000 gallons, which would be 
used almost entirely for compensation water. 








MISCELLANEA. 

Ir is proposed to establish in St. Petersburg lines of 
electric tramways, the power for which will be derived 
from falls on the River Vonoksa, in Finland, which are 
situated at a distance of about 94 miles from the metro- 

lis. The cost per kilowatt-hour delivered in St. Peters- 

urg is estimated at about 0.72d. 


According to M. H. Doat, there are still in use at 
Versailles cast-iron water-pipes dating from 1664 to 1688. 
The total length of these pipes is 154 miles. A large 
proportion are 20 in. in diameter, the remainder’ being 
12? in.’ They have been laid in lengths of 40 in., and are 
coupled by means of flanges and bolts. The 20-in. pipes 
are 13 in. thick, and the others fin. The only repairs 
still found necessary consists in replacing from time to 
time the bolts, which rust through, but even this amount 
of attention is seldom required. . 


Discussing the = of the annual repairs needed by 
Belleville boilers, M. A. Lebon, president of the board of 
directors of the Messageries Maritime, states that these 
are heavier than with cylindrical boilers; yet the latter 
require replacement in toto after a life of between 11 and 
15 rons. whilst the annual repairs mentioned suffice to 

rolong indefinitely the life of the Belleville boiler. 
Nevertheless, he states, that were new fast steamers to 
be built by his company, he is uncertain whether or no 
Belleville boilers should be installed. 


_ The students of the Yorkshire section of the Tnstitu- 
tion of Civil Engineers visited Middlesbrough on Tuesday, 
June 26.° They were entertained to lunch at Sir Raylton 
Dixon and Co.’s Cleveland Dockyard, after which they 
inspected the work in progress at the North-Eastern 
Company’s docks, by kind permission of Sir J. Wolfe 
Barry, Mr. T. M. Newell, and Mr. H. M. H. Collier, 
MM.I.C.E. The party then returned to the Cleve- 
land Dockyard, where a launch was witnessed, and where 
tea was afterwards provided. The number of students 
present was twenty-five. 


Owing to the initiative of Professor John Perry, aided 
by the generosity of some private friends and also of the 
London Companies, the scholarship-holders of Natural 
Science Scholarships awarded by the Education Depart- 
ment have had their way smoothed by the grant of 
secret bursaries. The Government scholarships have a 


for a student to live on in London. The income received 
last year was 2791. 23., and 37 students were assisted. 
The understanding on which these bursaries are awarded 
is that at some future time the students should repay to 
the fund the amount they have received from it. 


The Board of Trade have recently confirmed the under- 
mentioned orders made by the Light Railway Commis- 
misioners :—1. Ripon and District Light Railways Order, 
1904, authorising the construction of light railways in the 
City of Ripon and in the rural district of Ripon, in the 
West Riding of the County of York. 2. Leek, Caldon 
Low, and Hartington Light Railways (Extension of Time, 
&c.), Order, 1904, amending the k, Caldon Low, and 
atk go Light Railways Order, 1898. 3. Witney, 
Burford, and Andoversford Light Railway Order, 1904, 
authorising the construction of a light railway from 
Witney, in the County of Oxford, to Andoversford, in 
the County of Gloucester. ‘ 


_ Ina paper on the “‘ Effect of Kinetic Shocks on Wind- 
ing Ropes,” read before the South African Association of 
Engineers, Mr. J. A. Vaughan observes that such shocks 
are relatively much more important in short ropes than 
long ones. The effect of the shock is greatest near the 
cage ; a fact which is of importance, since this portion of 
the rope escapes the bending stresses due to passing over 
the pulleys at the pit-head. Hesuggests that to diminish 
the danger — such shocks, springs should be 
fixed under the bearings of the pit-head pulley; and 
that if a recorder was fitted to these, some useful infor- 
mation might be obtained as to the actual: stresses to 
which a winding-rope is subjected in practice. 


It is exactly a year since the inauguration of the 
Westinghouse automatic-signal system on the Ealing and 
Harrow branch of the Metropolitan District’ Railway 
took place, and now the whole of this railway is being so 
equipped. A week or so ago, four track-circuits worked 
on the same principle were brought into use at the High- 
bury Station of the Great Northern and City Railway. 
These track-circuits govern two ‘“‘home” signals and a 
‘‘ starting” signal in either direction—7.¢., six signals in 
all, the two home signals working simultaneously. High- 
bury Station is a new one, and was brought into use the 
same day asthe signals. The Westinghouse Brake Com- 
pany, — of King’s Cross, N., were responsible for 
the work. 


The distillation of peat, to which too little attention is 
id, should, according to practical tests carried out by 
r. L. C. Wolff, of the Biittner Boiler and Engine Works, 
of Uerdingen-on-the-Rhine, be commercially profitable. 
After preliminary experiments, he started ona fortnightly 
test-run of the furnaces, making, with the assistance of 
Dr. Minssen and Dr. Kroéker, careful calorimetric and 


taining in the air-dried condition about 31 per cent. of 
moisture, were distilled during this run in ‘five Ziegler 
furnaces. A full account of these experiments has ap- 
peared in the Verhandlungen des Vereins zur Beforderung 
des Gewerbe Fleisses of last year, and the Zeitschrift des 
Vereins Deutscher Ingenieure, of June 11, 1904, refers to 
them at length. The resulting peat coal is much appre- 
ciated by metallurgists; it contained 0.3 per cent. of 
— in this instance, bears transport better than char- 
coal, which is becoming rare, and keeps the heat better. 
The distillation yields good gas oils and other chemical 
products. Peat briquette-making requires favourable 
climatic conditions, and there seem to be only four such 
briquette works in Europe; but the distillation or carboni- 
sation should receive more attention. 


In a recent communication to the Paris Académie des 
Sciences, Sir William Ramsay describes the results of an 
ao on the radium _ emanation conducted by 
himself in conjunction with Mr. Soddy. The emanaticn 
from 70 milligrammes of radium bromide was condensed 
in a capillary tube by means of liquid air. The liquid 
emanation thus obtained gave sufficient light to show 
the time by a watch. Having removed most of 
the impurities with the exception of a little hydrogen, 
the liquid emanation was allowed to evaporate, its vapour 
pressure and volume being measured at different degrees 
of expansion, and a comparison of, the figures obtained 
showed the emanation to act quite as._an ordinary gas. 
If, however, the bulb was left for some time, the bulk 
of the emanation gradually, disappeared, maintaining its 
brilliancy in the meanwhile, till at the end of three weeks 
what was left was merely a bright speck in the tube. In 
another wéek this disappeared in its turn. On then making 
a vacuum in the tube and slightly ruaing the tempera- 
ture, a gas was given off which occupied four times the 
volume of the emanation at the same temperatures and 
cas and showed the spectrum of helium. Sir 

illiam Ramsay and his colleague find that the emana- 
tion is a non-atomic gas of the argon group, having 
an atomic weight of about 160, so that apparently one 
atom of radium cannot give rise to. more than one atom 
of the emanation. The transformation of radium into 
this emanation takes place at such a rate that any given 
mass of radium has a life of 1000 yearsonly. The spec- 
trum of the emanation was also obtained, and proves per- 
fectly definite in character. The gas may therefore be 
— an element for which the name exradio is sug- 
gested. 


In a paper recently read before the Franklin Institute, 
Mr. H. V. Loss describes a type of solid steel car-wheel, 
which is now being advocated as a substitute for the chilled 
cast-iron wheels at present in general use on American 
freight cars. Whilst the load carried in modern cars has 
increased enormously, so that some of the largest are now 
rated at 110,000 Ib., it has not m possible to increase 
the strength of the cast-iron wheels in a. propor- 
tionate degree, though their weight has been some- 
what increased, so that a heavy cast-iron wheel now 
weighs about 750 lb. The weight has, however, been 
added to the body of the wheel, and it was not 
practicable to strengthen the flange, and this, it is 
stated has been giving rise to constant trouble and ex- 
pense. Under these heavy cars it appears that the 
average life of a chilled cast-iron wheel is now only about 
35,000 miles. _They cost about 1/. 16s. each. The steel 
wheels which Mr. Loss proposes to substitute for these 
chilled iron ones are cast into round ingots approximating 
in shape and size to the finished wheel, and are pressed 
nearer to form in dies by means of a 5000-ton orging 
press. In this operation the hub is finished, and the hole 
punched through it. The blank, when placed in this 
press, is 4 in. less in diameter than the finished wheel, 
and its web is from 2 in. to 2} in. thick. . This :is 
uced by su uent rolling in conical rolls to J in., 
and the rim is rolled nearly.to shape at the same time. 
This process of rolling follows the work of the 5000-ton 
press, and takes from 14 to 2 minutes. The final opera- 
tion consists in coning the wheel, which is effected by a 
1000-ton press. The three operations are performed in 
one heat, and require the employment of a total of 10. to 
12 hands. The steel used contains 0.7,per cent. carbon. 








Coat In Betarum.—The number of coal-mines in activity 
in Belgium last last year was 115, and the output was 
23,919,240 tons, as compared with 22,801,809 tons in 1902, 
and 22,082,857 tons in 1901. The = production was 
effected in the Charleroi. basin, which yielded 8,276,000 
tons in 1903, as compared with 7,882,550 tons in 1902, and 
7,834,200 tonsin 1901. The production of the Litge basin 
last year was 6,446,880 tons, as compared with 6,156,844 
tons in 1902, and 5,757,337 tonsin 1901. 





. BLAST- FURNACES IN THE UNITED StatEs.—The produc- 
tive weekly capacity of furnaces in activity in the United 
States at the commencement of June stood at 336,197 tons, 
as compared with a corresponding weekly productive 
capacity of 368,244 tons at the commencement of May ; 
337,257 tons at the commencement of April; 308,751 tons 
at the commencement of March; 273,692 tons at the com- 
mencement of February ; and 185,636 tons at the con- 
mencement of January. At the commencement of 
December, 1903, the weekly productive capacity was 
244,156 tons; at the commencement of June, 1903, 
388,178 tons; at the commencement of December, 1902, 
336,617 tons; at the commencement of June, 1902, 
337,492 tons; and at the commencement of December, 
1901, 317,358 tons. Merchant furnace stocks stood at the 
commencement of June at 545,892 tons, as compared with 
444,059 tons at the commencement of Muay ; 457,913 tons 





chemical tests at some rather primitive works in Olden- 
burg, which, in spite of the defective arrangements, are | 





put up three more, so as to filter 1,000,000 gallons per 





doing a gocd business, As much as 524 tons of peat, con-' 


at the commencement of April ; 529,545 tons at the com- 
mencement of March ; and 576,402 tons at the commerce- 
ment of February. 
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DESTROYERS, 


THE publication of the short but instructive Par- 
liamentary paper which has just been issued at 
the instance of Mr. Kearley, and which gives parti- 
culars of the new torpedo-boat destroyers, raises 
again the question whether the Admiralty has not 
committed a serious mistake in preparing the speci- 
fications for these boats. These vessels are now 
described, towt court, as ‘‘ destroyers';” no doubt in 
recognition of their recent success in the Far East 
when flying at far larger game than they were 
originally intended to destroy. The return in ques- 
tion, which we append to this article, gives the 
speed, coal consumption, and average air-pressure 
in the stokehold on full-speed trials. The vessels 


the figures therefore relate to the class of heavier 
craft which were designed to satisfy the popular 
cry for safety, which was occasioned by the wreck 
of the Cobra. Out of the nineteen vessels included 
in the list, two have not yet completed their 
trials ; whilst two more, the Velox and the Eden, 
are fitted with steam-turbines, and therefore belong 
to a class different from the others. 

The Velox was not built on the same contract 
conditions as the other craft, and is said to be of a 
lighter scantling—something between the old 30- 
knot boats and the last 25}-knot vessels. It will be 
noticed that the consumption of coal per indicated 
horse-power hour is not given in the return for the 
two turbine vessels—a circumstance fully and satis- 
factorily accounted for by the fact that indicator 
diagrams naturally cannot be taken from steam- 
turbines. The coal used per hour is, however, stated, 
and from this we’can draw some conclusions which 
may be more or less near the actual facts. We 
may take the standard of 7500 indicated horse- 
power, and suppose the coal consumption to be 
equal to 2 lb. per indicated horse-power per hour. 
In that case the total fuel burnt would be 6.7 tons 
per hour. It will be seen by the return that con- 
siderably more than this quantity was consumed ; 
and therefore, on the 7500 horse-power standard, 
more than 2 lb. of coals were burnt per indicated 
horse-power per hour. This is a proportion in 
excess of the best results obtained with the vessels 
with reciprocating engines, although only three 
Yarrow boats were under the 2 lb. 

On the trial of the Welland, when she made an 
equal speed to the Eden—26.2 knots—the engines 
developed 7766 indicated horse - power. If we 
increase the supposed power of the Eden’s turbines 
from the imaginary 7500 to this figure, the coal per 
unit of power would naturally be reduced ; but even 
then the consumption at 2 1b. per indicated horse- 
power-hour would be under 6.9 tons, whereas it 
was actually 7.45 tons. It is, of course, quite 





possible that the Eden, although a somewhat 





dealt with are those launched more recently,. end’ 


smaller vessel, needed more power than the Wel- 
land to drive her at an equal speed ; but in that 
case, supposing both hulls to be equally well de- 
signed, we might anticipate a lower propeller 
efticiency. On the other hand, the Eden’s boilers 
may have been less efficient than the Welland’s, 
and this might account for a higher fuel consump- 
tion. Both vessels have, however, Yarrow boilers. 
In any event. the evidence is only presumptive ; but 
in the case of a new type of machinery, such as the 
steam-turbine, presumptive evidence is not without 
interest. 

Out of the remaining fifteen vessels dealt with 
in the return, two—the Derwent and the Wavene 
—are somewhat smaller than the rest, being eac 
220 ft. long by 23 ft. beam; whilst the others 
are 225 ft. long and 23 ft. 6in. wide. It will be 
seen by the return’ that. the speeds of all these 
vessels—excluding the turbine - boat Velox, which 
made 27.1 knots — varied between 26.2 knots — 
obtained by the Yarrow boat, the Welland—and 
the 25.5 knots of the Dee. The other turbine-boat 
—the Eden—it will be noticed, tied with the 
Welland in steaming 26.2 knots. The former is 
5 ft..-shorter and 6 in., narrower than the latter. 

Perhaps the most instructive figures in the return 
are those giving the amount of forced draught 
needed on these trials. In this feature there were 
wide divergences: for.instance, the Blackwater, 
constructed at Birkenhead, required. on her full- 
spéed trial an average pressure ‘in the stokehold 
of 5.3 in. of water. ‘On the other hand, two 
of the Yarrow boats only needed an air-pressure 
equal to 1.6 in. of water. Although the speeds 
are, in some cases, rather better than those which 
have already been published, yet they are moderate, 
not’ to say: low; compared with those of earlier 
vessels of the same class, both in British and foreign 
navies; notably the-latter. There is, of course, a 
reason for this, and the reason is fairly well known. 
After the Cobra disaster, the Admiralty, yielding, 
as-we have intimated, to popular clamour—sup- 
ported by the voice of certain admirals not experts 
in naval architecture — determined to increase 
the structural strength of. torpedo craft to a very 
considerable extent. The older 30-knot boats, 
which had given such satisfactory results on trial, 
were. considered to be not strong enough as sea- 
going craft; they were supposed to be liable to 
break up if caught amongst waves that. would be 
most trying to thetr constitution. No doubt cer- 
tain incidents, that shortly after took place in con- 
nection with other destroyers, gave colour to this 
view, and so the Admiralty met the popular outcry 
by concession. Of course, we do not know what 
steps were taken by the constructor’s department 
to ascertain whether then a actually 
were strong enough for their work ;_but whatever 
was done did nof have the effect of altering the 
decision. 

As is well known, a Committee of experts was 
appointed to inquire into the question of the suffi- 
ciency of strength of these vessels. Whatever 
decision was arrived at, it has not been made public, 
the Government determining to,keep the report 
secret. Rumour has it that the experts found well- 
built boats on the old scantling were quite equal to 
any work they would be called upon to perform ; 
and this rumour doubtless may considered to 
receive confirmation from the fact that the report 
has been kept from the public. It has been said 
that the hulls of these vessels have a more liberal 
margin of safety than the torpedo gun-boats. 

One destroyer, at any rate, was lifted clear of 
the water by chains attached near her ends without 
serious damage ; but, although this subjected her 
to a more trying ordeal than she would meet at 
sea, we must conclude it was not considered a proof 
of the sufficiency of the strength of the hull struc- 
ture equal to satisfying the uninstructed. 

The specification for the new boats—those dealt 
with in the return—was therefore. made more strin- 
gent; and, beyond the additional weight:of metal 
in the scantling, high tensile steel was largely sub- 
stituted for the mild stéel used in the earlier boats 
of the 30-knot class. The alteration in the nature 
of material alone would allow of a reduction of 
weight equal to 15 per cent.’ It should be stated that 
the newer destroyers'are larger than the old ones, 
being about 18 in. to 3} ft. wider, 10 ft. to 15 ft. 
longer, and of considerably greater draught than 
the majority of the former craft. This made 
them from 200 to 250 tons larger, their displace- 
ment being 540 to 550 tons. 





The engine-power of the new boats had to be 





54 


ENGINEERING. 





[Juty 8, 1904, 








higher to drive them even at their lower contract 
speed. In the older 30-knot design there was 
generally about 6000 horse-power; in the newer 
vessels it is '7500. The engines in the latter have 
been strengthened, larger bearing surfaces being 
given, and the working parts increased in section 
generally in the ratio of 10 to 12 of the stresses 
allowed. The conditions of trial have been made 
far more exacting in regard to the load. ‘The 30-knot 
boats had to carry 35 tons, but this was increased 
to a standard of 125 tons with the 25}-knot vessels 
last ordered. This standard was not a fixed 
quantity, but depended upon the fuel economy of 
the engines. An allowance of 24 lb. of coal per 
indicated horse-power per hour was made, and for 
every increase of one-tenth of a pound over this 
4 tons extra load had to be carried. On the other 
hand, for each reduction that could be effected of 
one-tenth of a pound per indicated horse-power 
hour below the 23 lb., the load was lightened by 
4 tons. In regard to the power developed, it was 
specified that the estimated horse- power ought not to 
be exceeded for getting the contract speed by more 
than 5 per cent., but that 1 ton of extra bunker 
coal should be carried for every 100 horse-power 
beyond the guaranteed figure. The speed trials were 
to be of four hours’ duration with 125 tons, includ- 
ing coal, guns, provisions, stores, and crew; the 
guaranteed speed being maintained for the last 
three hours of the trial. 

The armament in the larger and newer vessels is 
similar to that of the previous boats, so there is no 
increase in the offensive qualities, excepting that 
the guns are now carried at a greater height—no 
doubt a military advantage. Against this we have 
the very great reduction in speed—in torpedo craft 
one of the first elements alike of offence and de- 
fence. In regard tothe important question of cost, 
the 31-knot boats might be put down at an average 
of . 60,0001. each ; the new vessels will cost about 
75,0001. each. 

So far, it will be seen, we have in these most 
recent destroyers vessels which, when compared 
with their forerunners, are slow, costly, heavy,’ and 
restricted in radius of action. On the other hand, 
they are strong, large, and stable ; and the raised 
forecastle included in the design must be considered. 
The question is, Which design gives the balance of 
advantages? The ruling factors being the anta- 
gonistic qualities of speed and strength. We will, 
however, consider the elements of design in the 
order we have named them, but reserving speed and 
weight till the last. 

Cost is a matter that is fairly simple. A differ- 
ence of 15,0001. a boat is 25 per cent. on the price 
of the older craft ; therefore five of the latter could 
be obtained at a cost equal to that of four of the 
newer craft. There are those who say : ‘‘ No matter 
what the cost may be, the British Navy should have 
the best.” That would be a very pretty theory if 
the British taxpayers’ purse were infinitely deep. 
As a matter of fact, not even Great Britain can 
afford to pay for all the ships of every class needed 
for perfect safety. Money is plainly a limiting 
condition. 

Were the ‘money question left out of account, 
weight would not be a disadvantage if it did not 
involve loss of speed, or the alternative of addi- 
tional engine-power ; we will therefore reserve 
this point, and pass on to consider radius of 
action. The Japanese destroyers of 31 knots 
carry 96 tons of coal in their bunkers, the new 
25}-knot British boats carry 120 tons as a 
standard. At a cruising speed of 13 knots the 
Japanese craft would need between 460 and 470 
indicated horse - power, whilst the British vessel 
at the same speed would need between 725 and 
735 indicated horse-power. If we take the mean 
in both cases, and allow 2 Ib. of coal per indicated 
horse-power per hour, we find that the one vessel 
would need 930 lb. an hour, and the other 1460 Ib. 
per hour. The Japanese boat would, therefore, 
steam for 231 hours, or about 3000 miles on her 
bunker coal; whilst the British vessel would be 
able to steam but for 184 hours, and cover not 
quite 2400 miles. That is a substantial advantage 

by the lighter vessel, if our calculations 
are correct, which we believe them to be, as they 
agree with figures obtained from known perform- 
ances. 

Strength, of course, is an advantage in nearly 
every engineering structure; and bigness is a great 
virtue in a sea-going vessel. We know the sea is 


kinder to larger craft, so that they are able to main- 
tain their speed longer than smaller vessels. 


In 


the extended use to which destroyers are now to be 
_ with the longer voyages entailed, habitability 
ecomes an important feature, and here size comes 
in. In the present designs, however, the gain is 
almost wholly, if not wholly, to the officers, the 
crew having, in most designs at any rate, the same 
accommodation as in the older boats. This involves 
a social problem which is beyond our province. In 
regard to stability, the greater beam gives these 
boats a full measure of that quality ; some say an 
unnecessarily full measure, and that the boats 
would be amply safe, and more easy in a seaway, 
with a lower metacentric height. At any rate, the 
older and narrower vessels were not, so far as we 
have heard, supposed to be deficient in this respect. 
We nowcome to the chief feature of the problem : 
the additional strength which has to be paid for at 
the rate of 15,0001. in money, 44 knots in speed, 
and 600 miles in radius of action. “Beyond this 
again there must be an increase in the crew of 
from six to eight men, if we allow the usual one 
man for each 250 horse-power additional. It may 
be said at once that the extra material worked in 
the new designs is judiciously disposed ; the only 
question is whether it is necessary. If we compare 
the scantling of the two classes, the older 30-knot 
and the last 253-knot boats, we find an addition in 
the keel-plate of about 30 per cent., putting aside 
the fact that the newer vessels have high tensile 
steel. On the sheer-strake there is an increase. of 
about 40 per cent., whilst in the deck stringers the 
additional metal is from 16 per cent. to 20 per cent. 
The intermediate deck plating is nearly 100 per 
cent. thicker, and in addition to this there are 
longitudinal girders supporting the deck and adding 
substantially to the weight as well as to the stiff- 
ness. In both classes the bunker sides afford 
admirable means of stiffening the structure at a 
part where the stresses are most serious, and this, 
with the strengthening due to coamings and some 








slight longitudinals, has been hitherto considered 
sufficient. There is no doubt, however, that the 
deck longitudinals afford an economical distribution 
of stiffening material in a part where the contour of 
the structure least tends to preserve the form. An- 
other feature in which the new design is notable is 
in the engine and boiler bearers being made con- 
tinuous. This has created considerable difficulty of 
a structural nature, and has added considerably to 
the weight. 

Taking these and other structural details into 
consideration, it would appear that in the new boats 
the stresses would work out as follow :—Under the 
extreme conditions of the vessel being borne amid- 
ships on the crest of a wave of her own length, and 
subjected, therefore, to hogging moments, the ten- 
sile stress on the material would be under 4} tons 
to the square inch; and the compressive stress, 
though probably a little higher, would still be under 
that figure. The calculations have been made with 
bunkers empty, which condition is, of course, the 
most trying under a position leading to hogging. 
Turning to the opposite condition, when the vessel 
would be in the hollow between crests of waves of 
her own length, and thus supported at her ends so 
as to be sagging, with the bunkers full, the tensile 
stress on the bottom would be a trifle over 5 tons 
per square inch, whilst the compressive stress would 
not be greatly over 4 tons per square inch. 

When we remember that these stresses are to be 
borne by high-tensile steel, it will be allowed 
that the margin is more than ample—at any rate, 
for vessels of this class. It will be useful to com- 
pare the details with former practice in some 
30-knot destroyers, which have been in service 
some time, and have often been proved to be 
admirable sea boats in rough weather. When 
subjected to hogging moments, under the same 
conditions as formerly stated, the tension on the 
deck would be over 5} tons, and the compressive 
stress 4} tons per square inch. It is, however, the 
sagging stresses that are most important, as the 
vessel is more likely to be caught with additional 
weight amidships than with no coal in her bunkers— 
the condition imagined in dealing with hogging. 
Taking the sagging stresses, there would be for 
tension on bottom over 7$ tons, and compression 
on the deck portion nearly 7? tons per square inch 
of section. These latter calculations are for mild 
steel, the difference between which and the high 
tensile steel being, as stated, 15 per cent. 

An examination of the figures in the return just 
oye bear testimony to the difficulty contractors 

ad in fulfilling the onerous conditions laid upon 





them when making the comparatively moderate 





‘ It is true the Yarrow boats 
did extremely well, standing well first amongst 


speed of 254 knots. 


those tried in regard to speed, economy, and forced 
draught. The performance ofthese boats, how- 
ever, is altogether exceptionable, and doubtless is 
largely to be attributed to the remarkable results 
obtained with the Yarrow boiler; which, by the 
way, appears to do equally well in larger craft, as 
shown by the recent voyages of the Medea. 

If, therefore, we put aside the exceptional Yarrow 
boats, and glance at the results of some of the 
other trials, we can form some idea of the difficult 
task the contractors had set for them. 4s stated, 
the Blackwater had to blow until there.was a 
pressure in the stokehold equal to 5.3 in. of water 
before she could get her contract speed. It is 
almost a wonder that the coal kept on the bars ; 
although in early days Sir John Thornycroft blew 
much harder than this, as an experiment—to 7 in., 
if we remember rightly; but that was with a 
different form of grate and thicker fire. Three 
other boats from the same yard appear to have ex- 
perienced great difficulty in getting through. The 
Foyle needed an air pressure of 4.4 in. on the water- 
gauge, and 2.79 |b. of coal per indicated horse-power 
hour—an economy that might have been considered 
good some years ago, but is not up to modern 
standard. As might be expected, the Yarrow 
boats, which had the’ lowest air-pressure for 
draught, had also the best fuel economy, whilst the 
four boats that blew hardest burnt the highest pro- 
portion of coal. : 

There is no need to pursue the subject further ; 
the results given speak for themselves. The posi- 
tion is that, yielding to pressure that, conceivably, 
may have been prompted by legitimate caution, but 
seems much more likely to have been due to scared 
ignorance, the more recent destroyers have been so 
strengthened that their expense, both at first cost 
and for upkeep, has been largely increased, and 
their powers of offence and defence have been 
greatly lessened. If a flotilla of Japanese de- 
stroyers, such as those built in this country by 
Messrs. Thornycroft and Co. and Messrs. Yarrow 
and Co., and which have been doing yeoman service 
for their side of late, were to be pitted against 
an equal number of our latest craft, there could be 
little doubt to which side victory would incline ; 
in fact, the Japanese boats would have practically 
a walk-over, supposing they had sea-room, and, of 
course, that the handling were equal. Before we 
acquiesce in this unpleasant state of affairs, we 
would like to ask how far the Cobra disaster, and 
the one or two other incidents denoting weaknes 
in the structure of destroyers, warrant the position. 
The official inquiry on the wreck of the Cobra has, 
so far as’ we are aware, never been made public. 
It has been officially stated that it would not be to 
the public advantage that the facts should be 
known. It is difficult to imagine in what way 
the public would suffer, but it is easy to name 
many ways the country would gain. In fact, the 
old official formula, ‘‘ not to the public advantage,” 
so useful when some one has to be shielded, has 
again been used. We know, however, that before 
the Cobra was taken over she was ‘‘ strengthened ” 
by having a large quantity of material worked in. 
She was, therefore, confessedly a weak boat. It 
would be interesting to know whether her boilers 
were lifted, and if any of the strengthening material 
were worked into that part of the hull where they 
are situated. If the structure were strengthened 
only in places, it would throw additional stress on 
the parts not strengthened, and this feature has 
been the source of weakness in boats that have 
already given trouble, 

The building of these extremely high-speed craft, 
in which a light hull is a necessity, has been deve- 
loped and brought to a high state of perfection by 
certain engineering firms who have devoted them- 
selves exclusively to this class of construction. The 
work differs essentially from that of larger and more 
substantial vessels, requiring special knowledge on 
the part of the designers, special skill on the part 
of workmen, and special appliances in the yard. 
To expect builders of heavier craft to construct a 
destroyer on lines familiar to them is to court 
failure. These craft have a se te and necessary 
place in modern warfare. Although the destroyer, 
properly designed, has been proved to be an excel- 
lent sea-going vessel, to attempt to make it into a 
cruiser is to remove it from its field of usefulness ; 
but the present tendency is in that direction. Size 
is essentially a limiting condition in the work the 
destroyer has todo. Experience has shown tlat 30 
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to 31-knot boats can be so constructed on the old 
scantlings. as to be safe at sea ; but they. must be 
designed by competent naval architects experienced 
in this special type of ‘construction. To pile up 
material may simplify the task for those who are 
unlearned in the proper design of these craft— 
however competent they may be as producers of 
battleships, cruisers, or merchant vessels—but the 
efficiency of the Navy must not be sacrificed to 
these considerations. The conventional rules of 
the science of naval architecture are not alone 
sufficient for the task; they need supporting or 
correcting by experience. We append the return 
to which we have referred above :— 

Destroyers Built and Launched since January 1, 1902, 
for His Majesty’s Navy. 
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Destroyers. By whom Built. = % a: es ee Be 

n : te 

328) Paes [Feet 

Be By 8 Ont a = Ban 
Velox (turbine) | Hawthorn, Leslie | 27.1 |7.85tonspe:| 3.1 

hour total 
Erne ..| Palmer’s Company} 25.6 2.25 2.5 
Derwent ..| Hawthorn, Leslie*| 25.7 2.24 2.8 
Foyle ‘ .| Laird Brothers ..| 25.6 2.79 4.4 
Ettrick .. ..| Palmer’s Company} 25.6 2.33 2.6 
Eden (turbine)..| Hawthorn, Leslie | 26.2 |745tonsper| 3.3 
hour total 
Waveney ..| Hawthorn, Leslie | 25.6 2.19 3.2 
Itchen .. .| Laird Brothers ..| 25.6 2.46 4.3 
Exe .| Palmer’s Company} 25.6 2.11 2.4 
Arun .. ..| Laird Brothers ..| 25.7 2.68 | 4.4 
Cherwell .| Palmer’s Company| 25.6 2.34 3] 27 
Jsk oe ..| Yarrow and Co. ..| 26.1 1.9 | 1:6. 
Blackwater ‘| Laird Brothers ..| 25.7 2.62 | 6.3 
Dee ae ..| Palmer’s Company}! 25.5 2.28 2.6 
Teviot .. ..| Yarrow and Co. | 25.9 2.07 | 20 
— a es Thoreveneht **| } Trials not yet carried out 

Ribble .. .| Yarrow and Co, ..| 25.8 | 1.57 | k6 
Welland.. .| Yarrow and Co. ..| 26.2 1.65 | 1.8 








THE TYNESIDE TRAMWAYS BILL. 

Ir is very difficult to understand the reasons 
which led the House of Commons to support by a 
majority the motion brought before it on June 30, 
to send back the Tyneside Tramways - Bill to the 
Committee in order that the decision as to the 
grant of running powers over the lines of the New- 
castle Corporation might be reconsidered. It will 
be remembered that in this Bill the Tyneside 
Tramways Company asked for compulsory powers 
to run some of its cars across the boundary of New- 
castle and into the centre of the city, in order to 
give the public—and especially the working classes 
—through communication, without change of 
car, from Newcastle to Wallsend and South 
Shields. Of course, the Bill provided that 
these running powers, if granted, should be recip- 
rocal, so that the company was not asking for 
anything which it was not pees to grant in 
turn to the Corporation. The Bill was first con- 
sidered by the House of Lords, and there was a 
fierce fight in Committee ; but the evidence was so 
clear and abundant that a through service was 
greatly needed in the public interest that the Com- 
mittee had little hesitation in passing the Bill. 
Subsequently the Bill passed the third reading, and 
was sent to the House of Commons, where, on the 
Committee stage, the tight by the Corporation 
against this grant of running powers was resumed 
with the utmost vigour. It is abundantly clear 
that if the Corporation had been able to show any 
good reason why these powers should not be granted, 
or could they have shown that the provisions of the 
Bill were contrary to the public interest, the Com- 
mittee would have given full weight to their argu- 
meuts ; but no one can read the evidence without 
being struck by the extraordinary weakness of the 
case put forward on behalf of the Council. Their 
representatives had to admit that a through service 
of cars was wanted by the public; they had 
also to admit that the company had tried to make 
arrangements with the Corporation for mutual run- 
ning powers by private agreement, and that the 
Corporation had put an end to negotiations. Yet, 
In spite of this, they contended that if running 
powers were to be introduced, it must be by private 
agreement, and not by compulsion from Parliament. 
One does not wonder that such arguments failed to 
move the Committee, convinced of the need of a 
through service, and by a unanimous vote compul- 
Sory running powers were granted. 

In view of the fact that Committees of both 
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| tions, it would have been natural to expect that the 
House of Commons, as a whole, would not reverse 
the decision of these Committees ; but, unfortu- 
nately, this has not proved to be the case. Between 
the date of the Committee’s decision and the de- 
bate in the full House on the report stage, all 
the municipal authorities owning tramways were 
engaged in organising opposition to the Bill, 
and in ‘‘ whipping up” members to support the 
motion for its re-committal. The effect was seen 
when the debate took place on June 30. It was of 
no avail for the chairman of the Committee which 
had considered the Bill to point out the public need 
of this through service, anid to show that, simply on 
account of the action of the Newcastle Corporation 
itself, there was no means of satisfying this need 
The supporters of 
the local authorities and of municipal trading in 
its most virulent form did not care one jot for the 
public interest at Newcastle, nor were they con- 
cerned with the merits of the case at all; their 
only concern was to see that nothing should be 
done which might, in their opinion, in any way 
weaken the position of local authorities owning 
tramways, and to resist with all their power any 
attempt to allow a company to enter the sacred 
territory of the municipality. So long as this 
could be secured the public interest might go by 
the board. 

If anyone should think that this is a strong 
statement, let him refer to the newspaper reports 
of the debate. He will there find that the greater 
part of the speeches against the Committee’s deci- 
sion had no referénce at all—or but the slightest— 
to the circumstances of the Newcastle ‘case. Mr. 
Benn, for example, made a speech on the London 
County Council tramways, though it would be diffi- 
cult to find how they were affected by the decision, 
or what connection they’have with the tramways 
of Newcastle. To say that this decision was an 
attack upon municipal ‘tramways in general’ was 
wholly unwarrantable, and, in fact, untrue, for it 
was made quite clear that that decision was given 
upon the particular facts and circumstances pre- 
vailing at Newcastle, and upon nothing else. Mr. 
Bonar Law, representing the Board of Trade, did 
his best to bring the House to a proper view of the 
issues before it, and maintained—what any unpre- 
judiced person would recognise—that the question 
under discussion was purely local, and involved no 
general principle. But on a vote being taken, the 
motion for recommittal was passed by a majority 
of thirty-six. It is certainly surprising that such a 
vote should have been given; but it has to be 
accepted, and for the present the working-men of 
the Newcastle district must continue to ‘suffer 
the inconvenience of changing cars at the municipal 
boundary. 

The general ‘importance of this decision lies in 
the fact that it shows that municipal authorities 
have now become a very powerful trades union, 
ready to use all their influence for the benetit of 
their trading enterprises, at the expense even of 
the public interest, while professing to act solely 
for the protection of the public. The sooner this 
fact is recognised the better, for steps can then be 
taken to meet the case, and sooner or later a deter- 
mined effort must be made to fight the munici- 
palities on their own ground. If a combination is 
made against them, they have themselves to blame, 
and they will probably find that the first check 
they will suffer will result from the claim they 
are now making; for their position, stated 
broadly, is that they are each the sole tram- 
way authority for their own area, and that no 
other authority must be allowed to cross their 
boundary. But they have forgotten for the 
moment that they are more and more endeavouring 
to obtain powers to extend their systems beyond 
their own boundaries, and are seeking compulsory 
powers for this purpose. Now, ‘‘ what is sauce for 
the goose is sauce for the gander,” and the 
argument the local authorities made use of in the 
debate of June 30 may be very effectively used 
against them in their attempts at expansion. And 
even as regards running powers, we shall probably 
find very soon that for one company which wants 
to get into a municipal area there will be several 
municipal —- anxious to get on to lines 
of companies beyond their areas. The introduc- 
tion of the electric tramway has made the provision 
of the Tramways Act, 1870, limiting a ‘‘ tramways 
area ” to the geographical area of a local authority, 


to expand freely into what may be called ‘‘ com- 
panies’ areas”—as the rural districts must continue 
to-be supplied by companies—and at the same time 
keep sacred their own territories. If, then, the argu- 
ment brought forward by Mr. Benn, and others, is 
to be accepted, then the principle of the Tramways 
Act, 1870, must be observed in its entirety, and 
expansion of municipal tramways beyond the boun- 
daries must be barred. We hope that ere long the 
whole question may: be properly thrashed out in 
Parliament, as the vote of last week cannot be 
accepted as final ; but we earnestly trust that when 
the time for full discussion does arrive, the oppo- 
nents of municipal trading will'take steps to have 
their views properly represented, and not allow a 
decision to be given by a House which does ‘not 
clearly understand the position. We feel sure that 
had this been done a week ago, and support ob- 
tained for the Bill by a little of that organised can- 
vassing of which the local authorities are the best 
exponents, we should not have had to chronicle thé 
adverse vote then given. ; 








THE STRENGTH OF CYLINDER COVERS 
FOR GAS-ENGINES. 


Waite cylinder covers for powerful marine 
engines have for some time been built in cast 
stcel, there has, so far, not been any standard 
practice as regards the material to be selected for 
the cylinder heads of the large size’ gas-éngines 
with which recent years have made’ us familiar: 
The theoretical problems involved are sufficiently * 
complicated to justify the application of the less 
expensive cast iron, as long’ as the superiority of 
steel has not beén fully established. Several 
failures of such covers render a thorough investi- 
gation of this question highly desirable, however, 
and an interesting contribution to the solution of 
this problem has been communicated by Dr. 
Rudolph Wagner, of the Stettiner Maschinenbau 
A.-G. Vulcan, to the ‘‘Gasmotorentechnik,” a 
Berlin monthly. The communication contains a 
reply to the views advocated by Mr. Reinhardt, 
of Dortmund, in a lecture which he delivered 
before the Verein Deutscher Eisenhiittenleute. 
Assuming that the question involved practically 
only temperature stresses and elasticity problems 
of a simple kind, Mr. Reinhardt had ‘arrived at 
the conclusion that cast steel could not, on 
general grounds, be considered preferable to cast 
iron for cylinder heads. Going more fully into 
the theory of the problem, Dr. Wagner comes to 
different conclusions. Like Mr. Reinhardt, he is 
obliged to make certain . assumptions with the 
object of simplifying the mathematical deductions. 

Disregarding the effects of faulty casting and. of 
the working pressures of the engine, he first dis- 
cusses the stresses arising in plane and in curved 
walls by virtue of the differences of temperature in 
different portions of the walls. Supposing the 
temperature gradient in the wall of the cylinder to 
follow a.straight-line law, he finds that no strains 
should be produced in a narrow linear rod element 
of the wall if it yields to bending stresses, pro- 
vided that no external stresses be present, such 
as would result . from rigid connections ‘and 
guides. The stresses in a plate would be more 
complicated, but also smaller, since the plate can 
yield in different directions. But when passing 
to rod elements of a curved wall, we find strains 
even with a regular temperature gradient, and 
curved walls will always, tend to bend under 
the considerable temperature differences that arise 
in large gas-motors, since these differences, as 
well as the quantity of heat evolved by the explo- 
sion, increase with the cube of the linear dimen- 
sions, while the area of the radiating surfaces 
increases only with the square of the dimensions ; 
the cylinder walls have, moreover, to be made com- 
paratively thicker in large engines. As a result 
we have very high stresses, and cast steel will, on 
the whole, be safer, though it must be said that 
homogeneity can more be relied upon in cast iron 
than in cast steel. 

In order to diminish the risks, sharp curves 
should be avoided, and the radiating surfaces should 
be given large areas; the author recommends pro- 
jecting spikes for the latter purpose, rather than 
radiating ribs, which would increase the bulk too 
much. He also draws attention to an arrangement 
adopted by the firm of Louis Soest and Co. for a 
600-horse- power blast-furnace gas-motor, in which 
the flange of the cylinder head is joined to the 





quite ridiculous; but the ~_ local authorities 





Houses had over-ruled all the Corporation’s objec- 


cannot have it both ways. They cannot be allowed 


flange of a special conical ring piece, so that the 





56 


ENGINEERING. 





[Juty 8, 1904. 











joint is made in a comparatively cool zone, while the 
cylinder cover can expand. 

The author finally reduces the types of cylinder 
heads, for the purpose of mathematical discussion 
on the basis of Castigliano’s deformation formulx, 
to three simple forms. The first is represented by 
a bow-string—a chord with its arc—but without 
any further strengthening parts; gas- engines of 
Korting and of Krupp are referred to as cases in 
point. In the second type we meet the bow-string 
again, but with a vertical connection from the 
middle of the chord to the arc. Diagrams and 
calculations of a Deutz motor exemplify the case. 
In the third case, that of a Cockerill motor, the 
form is more complicated still. The investigation 
leads Dr. Wagner to conclude that the second type 
mentioned is decidedly inferior to the first. 
The. wall thickness should be kept as small as 
possible. This applies to all types considered ; 
and where ribs are used, the danger of fracture 
increases rapidly with the number of strengthening 
ribs. 

The general conclusions may be summarised as 
follow :—The temperature stresses, due to unequal 
temperatures of the outer and inner sides..of a 
wall, are independent of the thickness of that wall, 
and depend only upon the product of expansion co- 
efficient and modulus of elasticity ;.in curved surfaces 
the radii of curvature should be large. The stresses 
due to the different mean temperatures of different 
walls depend largely upon the elasticity of the 
structure, and are proportional to the wall thick- 
ness, which should be small therefore. Internal 
ribs and tubular connections impair the elasticity 
of the whole considerably ; any indispensable 
ribs should be constructed so as to be able to 
yield to deformation ; pipes should be carried 
through. stuffing- boxes. As a rigorous conse- 
quence of the conclusions, the working chambers 
should be kept quite separate from the cooling- 
shell and have their own framing; that would 
introduce constructive difficulties, however, as the 
author acknowledges. Steel castings would un- 
doubtedly be preferable to cast iron, on account of 
their greater strength, which allows us to reduce 
the wall thickness and to work with lower tem- 
peratures. But the steel, Dr. Wagner adds, must 
be homogeneous, tough, and not strained to start 
with ; and since a faultless steel casting is less easily 
obtainable than a good iron casting, the latter will 
be preferable when there is a doubt as to the 
quality of the steel. 








MECHANICALLY-PROPELLED 
VEHICLES FOR MILITARY PURPOSES. 
Tuts was the subject of discussion at the Royal 
United Service Institution, when a lecture was de- 
livered by Brevet-Major C.. E. I. McNalty, of the 
Army Service Corps, who gave some interesting parti- 
culars relating to the experience gained in the Ser- 
vice, in field operations and in South Africa, not only 
with traction engines, but with other mechanically 
propelled vehicles. Unfortunately, the discussion 
turned more largely upon the strategical question, 
rather than the mechanical; but, nevertheless, 
many points. were raised which are of interest. 
It is true that there are no mechanically-propelled 
vehicles with guns mounted upon them now in ser- 
vice ; but the fact that the Simms car with machine- 
guns, as well as military tricycles mounting Maxims, 
have been constructed by the Vickers Company sug- 
gests that our great ordnance manufacturers are quite 
alive to the importance of the potentialities of the 
mechanically-propelled vehicle in this connection. 
The United States are said to be constructing a car 
mounting two 6-pounders, and some of the members 
of.the Volunteer Military Corps—a very useful and 
efficient organisation—are proposing to mount 
Maxims on motor-cars ; but the great future for 
mechanically-propelled vehicles rests rather in the 
direction of tractors for hat ling guns into position, 
as well as steam-lorries, {c., for conveyance of 
supplies. 
he essential. qualities of the motor-wagon were 
laid down by the lecturer with considerable ability, 
but he seemed to regard the tractor, with its train 
of wagons, as the most useful appliance for military 
on ae Traction engines could be separated 
rom their loads, pass over difficult and weak bridges, 
and draw, by means of a wire hawser and winding- 
drum, their loads, truck by truck, after them. 
Nor did they require to remain with the trucks 
when these were being loaded or unloaded. 
Lorries were very handy and fast; but, being 


unable to temporarily ease themselves of the 
load, they were difficult to work on bad roads or 
soft ground. Tractors made it possible to operate 
with the engines at the top of a hill, in order to 
draw the wagons with the guns on to the points of 
advantage. The three problems now being solved 
in order to increase the efliciency of the mechanical 
transport of guns and stores included the increas- 
ing of the radius of action, negotiating soft, 
greasy, steep, and broken ground, and_ silence 
and absence of smoke. The desirability for the 
last will almost be obyious, although too much 
importance need not be attached to them, in 
view of the long range of guns; and, therefore, 
as Captain Kennedy put it, before the time 
the motor is heard it will be necessary to get 
under cover for action. In connection with the 
radius of action, Captain McNalty adverted in some 
detail to the action of the War Office in instituting 
a competition for a tractor propelled hy an internal- 
combustion engine using heavy oil. The condi- 
tions, it may be remembered, were that the tractor 
was not to exceed 13 tons in weight, and that it 
was to draw a load of 24 tons over a minimum dis- 
tance of 40 miles without requiring to take more 
fuel. The only competitor was Messrs. Hornsby 
and Sons, and it is interesting to note that the 
radius of action established by their engine was 
78 miles, as compared with about 15 miles by 
some of the other traction engines, and that, with 
the additional tank of oil attached, involving 
very little addition to weight, the distance that 
could be traversed was 100 miles. Of the total 
weight of the engine, 10 tons ‘were on the 
driving-wheels, and only 3 tons on the front wheels. 
This engine we illustrated in vol. lxxvi., page 842, 
and we are glad to note that it has proved very 
satisfactory. In regard to the operation on soft 
ground, Captain McNalty seemed to prefer a lighter 
vehicle, of about 4 tons weight, and he regarded 
such a vehicle as having great future potentialities. 
But the difficulty was to attain economical results 
and a satisfactory speed. 

The advantages of the. motor-tractor are frankly 
admitted by practically all the military authorities. 
As summarised by the lecturer, they were that long 
and continuous journeys could be perfurmed with- 
out fatigue ; that they were easier to move by rail 
or sea than horse batteries; that the bulk and 
cost of fuel were considerably less than the 
weight and value of the food supply for animals ; 
that the personnel required for actual haulage was 
less than where horses were used. He pvinted 
to the fact that in mounted regiments 20 per cent. 
of the men were usually required to look after the 
horses alone. Again, climatic influence has com- 
agg tion.t little effect in the working of motors. 

he length of convoys would be reduced, with a 
corresponding decrease in the strength of the 
escort ; and when the enemy was likely to capture 
wagons, it became a simple matter to render the 
engines useless, with the result that the train 
would be of too great a weight to enable the enemy 
to take it away, and thus profit by the supplies. 
The advantages from the health point of view are 
too obvious to need comment. The wastage would 
not be nearly so great as with animals. One 
has only got to remember that during the South 
African campaign 160,000 horses were lost to realise 
the financial gain that might accrue. Should, 
however, the enemy’s shot affect the engine 
of a motor-wagon, the whole train drawn would 
be thrown out of year; whereas with a bat- 
tery of eight horses the probability is that only 
a proportion of the animals would be killed in 
action, and thus there would not be the same 
absolute colla This was one of the difficulties 
that presented itself to several officers; but Colonel 
Crompton and others urged that a gain would 
result from the tractors being utilised for the 
mobilisation of the army in the field, while the 
actual moving and placing of the guns in the 
engagement would probably be still done more 
expeditiously by horses ; this, at all events, seemed 
to be a desirable stage in the transition from horses 
to motors. That the motor is capable of heavy 
duty in connection with the placement of guns on 
altitudes was indicated by the lecturer, who stated 
that the traction engine had taken a gun with its 
carriage, weighing 30 tons, up a 1 in 6 slope toa 
height of 500 ft., on the rock of Gibraltar ; while in 
the South African campaign similar service was done 
with 6-in. guns up gradients of 1 in 9 on kopjes 
1000ft. in height, work being thus done mechanically 





in three hours which would probably have taken more 





than a day if animal haulage had been reverted 
to 


It would appear from first to, last as if local or 
geographical conditions alone materially affected the 
question. The Right. Hon. Graham Murray, M.P., 
the Secretary for Scotland, who presided, pointed 
out that in a civilised country, where roads are 
satisfactory, motor-cycles and motor-cars would be 
useful for the transport of troops ; but it was easy 
to conceive of conditions under which the state of 
the roads would bea serious obstacle. Another point 
was raised by Colonel Balfour, who mentioned that 
during the march from Aberdeen to Blairgowrie, 
along General Wade’s route over the Grampians, 
his force was precluded from using the motor 
vehicles because, although the roads were good, a 
tendency to landslip might have developed. 








RESISTANCE TO LOCOMOTIVE TRAC- 
TION AT HIGH SPEEDS. 

THE experiments on high-speed electric traction, 
which have been carried on near Berlin since 
1891, and which may possibly be resumed, have 
again drawn attention to the resistances to be 
overcome at high speeds on ordinary railways. 
The formule so far in use have been based upon 
experiments made at speeds not exceeding 60 miles, 
although express trains have for some years been 
running at much higher speeds, and it is time to 
consider whether, if what must for the present 
certainly be called excessive speeds were really 
desired, our existing locomotives would remain suit- 
able. The resistance to the motion of a train has 
been chiefly ascertained in two ways. Uniform 
speed having been attained, we can from the indi- 
cator diagrains calculate the total force exerted to 
keep up that speed ; and, deducting the draw-bar 
pull measured by a dynamometer, we can estimate 
the total resistance due. to the locomotive itself. 
This is the method on which Barbier has based 
his well-known formula, after making many experi- 
ments on the French Northern Railway. The 
method is faulty in two respects. It is very diffi- 
cult to maintain uniform conditions, and the indi- 
cator diagrams, never too reliable, do not permit 
of really accurate determinations at high speeds. 
The other method, which, in principle, was adopted 
also on the Marienfelde-Zossen line near Berlin, 
consists in shutting off steam at a certain point, 
and ascertaining the resulting change in speed 
which gradually occurs. As a rule, the engine is 
allowed to come to a stop on a long incline, and in 
this case we find the total resistance to motion as 
the sum of the retarding force and of the accelera- 
tion due to the incline. 

This method, which was applied by Frank on the 
railways of Alsace-Lorraine early in the ’eighties, 
is, as Mr. von Borries points out in the Zeitschrift 
des Vereins Deuts:her Ingenieure of May 28, 1904, 
also open to serious objections. When steam is 
shut off, the cylinders become piston-pumps, and 
considerable resistances are introduced, as there is 
suction in the steam-chest and compression at the 
end of the stroke. These resistances vary with the 
size of the pistons, the speed, and the construction of 
the valves, and these differences cannot easily be 
allowed for. In order to determine the piston re- 
sistance in the first instance, Mr. von Borries 
started, in 1901, experiments at Hanover with 
Prussian compound express engines, which have 
large pistons. The experiments were conducted in 
three ways :—(a) With the engine in normal work- 
ing order; (b) with pistons and steam - heated 
cylinders, but with slides removed ; (c) with the 
connecting-rods also removed, so that the engine 
ranasacar. In the cases (b) and (c) the engine 
under test was pushed by another. When the 
desired speed had been obtained, steam was 
shut off on the pushing engine, and both were 
allowed to come toa stup. It was found that the 
pushed engine far outran the other, and that the 
resistance of an engine, deprived of its working 
parts in the cylinders, was considerably less than 
had been assumed. The resistance under these 
conditions increased from 1.6 kilogrammes (1 kilo- 
gramme = 2.2 lb.) per ton weight for slow speeds, 
to 3 or 3.5 kilogrammes at speeds of 50 kilometres 
(31 miles), and to 6 or 7 kilogrammes at speeds of 
100 kilometres (62 miles) per hour. When the 
pistons were put in, the resistance became about 
1.5 times greater, and in the complete engine it 
was twice as great. : 

Mr. Frank took part in these experiments, which 
were, on the instigation of Mr. von Borries, also 
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made at Erfurt by Mr. Leitzmann, who afterwards 
came to Hanover. The Borries-Leitzmann trials 
led to the following. resistance formule : — 

(a) engine resistance w, = 2.7+0.045 v +. 0.0004 v2 

(c) engine resistance w, = 1.5+0.027 v + 0.0004 v2 

The (a) and. (c) having the meaning just ex- 
plained, we find by difference that the working 
parts—-i.e., piston, slides, and main -rods—alone 
account for a-resistance. of 1.2 + 0.18 v. The 
formula (c) might. be utilised to calculate the 
tractive force at the circumference of the driving- 
wheeJs. - For such calculations Mr. von Borries 
allowed.a percentage of the total tractive force for 
the engine friction. But according to the remark- 
able experiments made by Professor Goss at 
Purdue College in 1901, the frictional resistance 
can be represented by a mean effective pressure 
on the pistons of 3.8 lb. per square inch (0.27 kilo- 
gramme per square centimetre), which seems to be 
fairly constant for all speeds and cut-offs. The fric- 
tion of the working parts is greater in the cylinder 
when doing work than when running idle. The 
value of Professor Goss is about 4.5,.kilogrammes per 
ton of engine weight, or 4.5/1.6=2.8 kilogrammes 
per ton if the weight of the tender is included. 

If we add this resistance, we find the whole 
resistance of the working engine in kilogrammes 
per ton— 

w, = 4.3 + 0.027 v + 0,0004 v2, 
while Barbier’s formula was 
w, = 3.8 + 0.027v + 0.0009 v2. 


The coefticients of v? differ, it will be seen. Now, 
the runs on the Zossen military line: gave the 
value 0.0052 v? per square metre of engine front 
for the air resistance, for speeds of 200 kilo- 
metres, and this value agrees with Newton’s for- 
mula. The resistance is considerably smaller than 
the impact pressure of the air, which should be 
0.000945 »; and the explanation is that wedge- 
shaped air-cushions are formed in front of the 
carriage which cut through the atmosphere. Ac- 
cepting the value 0.0052 v*, the air-resistance of 
a Prussian engine weighing 80 tons, with a front 
area of 9 square metres, would be 0.00059 v? kilo- 
gramme per ton. Thus the air-resistance alone 
is larger than the 0.000471? of the w, formula. 
On the other hand, Barbier’s term 0.0009 v? appears 
to be too high, and the determinations by Nadal, 
published a short time ago, suggest the formula 


w, = 3.8 + 0.049 v + 0.0007 v®, 
Mr. von Borries, therefore, modifies his formula 


to 
w, = 4 + 0.027 v + 0.0007 22. 


We pass over the corrections to be made for 
heavier engines, and the case in which the front of 
the first car is not quite covered by the tender. 
Frank’s formula for the engine resistance is 


Ww, = 2.5 + 00067 v2, 


He does not allow for the internal friction in the 
cylinders, and he has no v term ; as a rule, such 
formule are applicable within narrow limits only. 

Mr. von Borries further considers the resistance 
which opposes the movement of the cars. The 
Zossen and other experiments: give for this resist- 
ance W,, the formula 


Wg = 1.5 + 0.012 v + 0.0003 v2, 


The first two terms of which would, at any rate, 
be applicable for speeds up to 200 kilometres 
(124 miles), and Frank and Nadal agree concerning 
the coefficient of v*. Barbier’s formula was 
We = 1.6 + 0.00456 % +'0,000456 v2, 

_Later determinations have shown Barbier’s re- 
sistances to be too high by about 13 per cent. 
Making this reduction Mr. von Borries calculates a 
table of train resistances in which his own values 
come nearest to Barbier’s, and are intermediate 
between those of Frank, who has too high resist- 
ances for low speeds, and those of Leitzmann, whose 
high-speed resistances seem to be too small. The 
practical solution of the problem offers great diffi- 
culties, even when locomotives and cars are espe- 
cially constructed for experimental purposes, as 
Mr. Alexander Siemens pointed out in the discourse 
on the Zossen trials, which he gave a few weeks ago 
before the Institution of Electrical Engineers. 

The second question to which Mr. von Borries 
turns is the adaptability of our steam locomotive 
engines to high speeds. Within certain limits the 
efficiency of an engine increases with the speed, 
because the combustion is then more uniform, and 
‘the steam is better utilised. But, on the other hand, 


when the wheels make more than five revolutions 
pe second, the friction in the ‘steam ports and other 
eatures reduce the efficiency. : Frank had deduced 
that every square metre «of :heating surface ‘should 
develop 0.617 ,/v horse‘power;and hence concluded 
that the force available at’ the’ circumference of the 
driving-wheels should increase from 6.2 horse-power 
per square metre of heating surface at a speed v = 
100 kilometres to 8.7 hérsé‘power at v = 200 kilo- 
metres. For comparison we find that the two four- 
coupled four - cylinder compound engines of the 
Prussian State Railways haul trains of 280 tons, with 
a speed of 90 kilometres (56 miles) per hour on 
level track, and that would require a boiler per- 
formance of 6.8 horse-power per square metre of 
heating surface. Two-cylinder compound engines 

erform as much on the Berlin-Hamburg Railway. 

he two four-coupled four-cylinder engines, weigh- 
ing with tender 100 tons, haul trains of 300 tons, 
with a speed of 100 kilometres; in this case 6.9 
horse-power must be obtained’ from the square 
metre of heating surfaces °° -° 

The engines of the same type, but weighing 
115 tons, of the: Baden railways attain, with trains 
of 300: tons, speeds of 110 ‘kilometres (68 miles) ; 
here the boiler performance is already lower—6.7 
horse-power per square metre of heating surface. 
The most recent engines of Henschel and Sohn, of 
Cassel, two ‘six-coupled compound three-cylinder 
locomotives, with a heating surface of 260 square 
metres (2800 square feet), weighing with tender 145 
tons, have hauled five cars of 170 tons, with a speed 
of 123 kilometres (76.4 miles), and it is expected 
that they will in service run trains of 300 tons at 
75 miles per hour; the boiler performance would be 
6.6 horse-power ~ square metre. Similar perform- 
ances could, with superheated steam, be obtained 
in two-cylinder engines. But we seem to have 
come to the limit of steam economy. 

The Baden and Cassel engines just mentioned 
are provided with wedge-shaped fronfs. This is a 
se which has been somewhat neglected. Mr. von 

orries recommends sharp angles. The Studien- 
gesellschaft, which conducted the Zossen trials, 
would prefer a steep paraboloid, which, in view of 
the difficulty of placing the driver’s cab, the buffers, 
and draw-bars, has been modified into a cylindrical 
front. But most German railway engineers favour 
acute-angled fronts, and the five prize designs for 
high-speed steam locomotives, upon which a com- 
mission of the Verein Deutscher Maschinen-Inge- 
nieure adjudicated in February last were all provided 
with sharp-edged fronts. The Prussian Railway 
Department is at the present time making ‘high- 
speed experiments with steam locomotives on the 
Zossen line. 





LONDON COUNTY COUNCIL 
TRAMWAYS. 

A beEFicit falls to be recorded in connection with 
the year’s working of the tramways south of the 
Thames by the London County Council, the debt 
charges for interest and sinking fund exceeding 
the revenue, after paying working expenses, by 
82831. 14s. 2d.; but it-is not certain from the few 
details available that any allowance has been made 
in the name of depreciation. During the financial 
year which terminated on March 21, the total re- 
ceipts for the 39% street miles operated by the 
Council were 536,2391., while the working expenses 
amounted to 441,786l., which leaves a balance of 
94,4531. The debt charge is 100,536/.—for interest, 
sinking-fund, and income-tax charges. During the 
year there has been a very considerable dislocation 
of traffic, owing to the progress of reconstructional 
work. The lines to Greenwich have been in process 
of conversion to electric traction, and this, natur- 
ally, added not only to the cost of operating the 
tramways, but tended materially to reduce the 
traffic on the route, owing to the delays consequent 
on working with temporary lines. n the Streat- 
ham. route, where it was anticipated that electric 
cars might be hauled up the hill by the existing 
cable, it was found’ that the new rolling-stock was 
too heavy, and consequently the old cars had to be 
reinstated, and passengers had to change at Ken- 
nington from the electric to the cable cars. This 
very materially reduced the number of passengers 
utilising the system. The Highways Committee, 
who have presented a preliminary report, point out 
also that the power charges are higher than they 
will be ultimately, because at present the current is 
taken from generating stations run by electric 








‘lighting companies in the South of London; in 


a year or two it. will be supplied by the London 


County Council’s large power-station now in course 
of. construction. at Greenwich. These’ factors,.’ it 
will readily be understood, have, materially affected 
the financial results, so.that.no general deduction 
can be made upon. the, financial issue of the past 
two years. 

What engineers and tramway authorities. are 
anxious to learn regarding the London: Coutity 
Council results is how much more expensive the 
conduit system, which has been so extensively 
adopted, will be than the overhead arrangement. 
The former involves larger capital charges’ than the 
latter, and while in -busy thoroughfares the conduit 
has compensating qualities, there is the very impor- 
tant question as to the amount by which the working 
expenses are increased. That can only be determined 
when the tramways are working in thorough order 
and without disturbing influences, and. by compari- 
son with satisfactory overhead systems in use in 
such large centres as Glasgow, Liverpool, and’ 
Leeds. Owing to the various methods of working 
during the year—by electric, cable, and horse trac- 
tion—and to the fact that the accounts do-not show 
separate details for each, it is not prudent to enter 
into any detailed analysis. But we note that the 
number of engers carried during the year was 
133,139,085, which, when compared with the pre- 
vious year’s total, shows an increase of 23} million 
—due to the greater popularity of electrical cars. 
Of the total number of passengers, 37.13 per cent. 
were carried at $d. fares, 48,30 per cent. at 1d. 
fares, 8.51 per cent. at 14d. fares, 4.67 per cent. at 
2d. fares, 0.15 per cent. at-2$d. fares, and 1.24 per 
cent. at 3d. fares. The average fare per passenger 
works out at 0.93d.—the same as in .the previous 
year. The number of car-miles run was 11,536,534, 
and the receipts per car-mile were 1ld. But-many 
of the cars in use during the year were of the small 
horse-driven type. 

There is a. further deficit of 10,6771. on the 
general account associated with the undertakings 
north’ as well as south of the river. This is con- 
nected largely with the Parliamentary expenses, 
street improvements, and the provision of generat- 
ing stations at Pimlico for supplying current to the 
lines in the western portion of the county, and at 
Greenwich for running the lines to the south and 
east of the metropolitan area. This deficit, with 
that on the running of the southern tramways, 
makes up a total of 18,9611. 

As in the previous year, the tramways in the 
North of London, which are still operated by horse 
haulage by a company, have yielded a profit which 
more. than counterbalances the loss due to the 
operation by the Council of the system south of the 

hames. In connection with the northern tram- 
ways, a capital expenditure of 854,033/. had been 
incurred up to March 31 last. Of this, however, 
part has already been paid by the operation of 
the sinking fund, so that the charge against 
the Council is now 751,749. The receipts from 
the North Metropolitan Tramways Lompeny by 
way of rent of the tramways, os gta buildings, 
&c., amounted to 56,5291. 6s. ., and sundry 
other items -brought the total receipts from all 
sources to 65,0611. After paying interest on capital 
and sinking-fund charges there is.a surplus revenue 
of 27,6571., which has been carried to the appro- 
priation account. 

After meeting the losses there is still left a net 
balance on the year’s operation of 86971. This 
result is moré unsatisfactory than in the previous 
year, when the net balance was 29,8691., of which 
20,0001. was applied to the relief of the rates. The 
balance deal forward from last year, added to 
the net result of this year’s working, gives an avail- 
able surplus in the appropriation account of 18,5651., 
which it is proposed to carry forward, giving 
nothing for the relief of the rates. Thus, on two 
years’ operation of a concern involving the expen- 
diture of over 3,000,0001. sterling, there has been a 
surplus of about 38,0001., and from the general 
results published there is no indication as to whether 
anything has been put aside for depreciation. 

While writing on this subject we may refer 
briefly to the remarkably rapid piece of work 
carried out in the conversion of the Streatham line 
of cable tramways to the conduit system of elec- 
trical traction. The contract for this work was 
let to Messrs. J. G. White and Co., Limited, on 
March 2 of this year, and it was a condition that 
the work was to be started on April 6 and con- 
cluded by July 1, leaving less than three months 
for the reconstiuctiun of the line. When one 
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considers the difficulty of tearing up 18,000 ft. of 
double cable. line—which was found to have been 


exceptionally well laid-and. when allowance is 
made..for the ‘inevitable delays in the delivery 
-of..,material..and the short notice given,.it will 
be conceded.that the task.of completion within a 
specified time was one calling for wide experience 
and first-class organisation. The whole-work was 
carried out under the supervision of Mr. A. N. 
Connett, chief engineer to the contractors, and 
their representative on the ground was Mr. I. 
Fisher, who had already constructed some 30 miles 
of conduit tramway in South London for the com- 
any. 
P For the breaking up of the old cable road some 
interesting devices were adopted by Mr. Fisher. 
In lifting the wheel-rail Barrett jacks were used, as 
on the first Tooting track ; butin order to save time 
in starting the operation, a jaw was fitted around 
the head of the rail, and this jaw was raised 
by two jacks mounted on iron wheels. In this 
manner the necessity of breaking up the roadway 
at each fresh start was obviated. In order to avoid 
the tedious process of unbolting the slot-rail from 
the yokes, wedges of varying thickness were driven 
into. the slot, whereby the slot-rails were forced 
rt, carrying the shoulders of the yoke with them. 
he concrete enclosing the old cable-tube was found 
to..be very hard and difficult to remove, but after 
the first ten days it was discovered that by driving 
the wedges (four men to a wedge) a certain distance 
back on either side of the tube a seam was opened 
up. The finding of this seam enabled the concrete 
to be taken out in large blocks. 

During the first week the number of men em- 
ployed was increased daily until some 1600 men 
were at work, and such rapid progress was made 
that on May 18 a car was run over the double line 
from Kennington-gate to Water-lane, a distance of 
1} miles. On this section the roadway under the 
Brixton Railway Bridge was lowered 8 in. from 
building line to building line. The Board of 
Trade inspection took place on May 20, five 
weeks before time. Two weeks before commenc- 
ing work a schedule of daily progress was made 
out, in which the date for the completion of 
tearing up was given as June 2. This part of the 
work was actually finished on that date. The 
average of progress by all the gangs was 1000 ft. of 
single track per day. Considering the character of 
the work in taking out the old cable line and re- 
constructing the new conduits, it must be fairly 
said that this is a record in tramway construction 
in this or any other country. The work was com- 
pleted on June 13, and the first car ran to the 
terminus on the 15th. The Board of Trade inspec- 
tion was held on June 18, and the line was thrown 
open for traffic on June 19, seventeen days ahead 
of the stipulated date. There can be no doubt 
that could the manufacturers have delivered material 
earlier, the whole work would have been completed 
by June 1. The celerity with which the work was 
carried out completely allayed the fears of the 
frontagers and road authorities as to the friction 
and inconveniences usually connected with work of 
this magnitude. 

Mr. Maurice Fitzmaurice, engineer to the Coun- 
cil, made several alterations in the original con- 
struction of the track as carried out on the first 
Tooting line.. The rail length was increased from 
30 ft. to 45 ft. On the Tooting line the rails were 
laid with ‘ Dicker” joints, without any provision 
for anchoring. On this road anchor rail-joints 
were used ; the rails were also anchored between 
joints. The position of the sumps was also changed 
from the margin to the centre of the track, and the 
sumps were spaced 140 ft., instead of 180 ft., as for- 
merly, The conduit tubes discharge directly into the 
sumps. The difficulties found in keeping clear the 
pipe connections from the tubes to the sumps are 
thus avoided.. At insulator pockets, paving plates 
were inserted, carried betw2en the yoke and the 
stirru Sg in panel. For slot switches in the 
special work, Hadfield’s design was adopted. The 
castings were supplied by the Anderston Foundry 
Company, Limited, the tie-rods by Messrs. Bayliss, 
Jones, and Bayliss, Limited, and the cement by 
the Associated Portland Cement Manufacturers, 
Limited. 








CataLocurs: ErratumM-—By a printer’s error, which 
escaped detection in proof, one of the machines referred 
to in connection with the new catalogue of Messrs. C. W. 
Burton, Griffiths, and Co., noticed on page 828 of our issue 
of June 10, was described as an “anvil ” grooving-machine, 
instead of an ‘‘ oil” grooving-machine. 





Tet . NOTES 

Tue Present, Position oF THE SHIFBUILDING 

steaks suet : ‘DRape. 

From the.. returns! just, issued by Lloyd’s Re 
gister, it would. appear that the severe depression 
in the shipbuilding trade which has existed for the 
last year or two has reached its climax, and shows 
signs of slight improvement in some respects. The 
tonnage ‘of the vessels, exgluding warships, under 
construction at the present time in the United 
Kingdom, is 993,088, as compared with 988,664 
three months ago, and 898,478 at the beginning 
of the year. The number of vessels on. the stocks 
at present is, however, only 392, or six less than 
in the previous quarter. Both as regards numbers 
and tonnage, the ships now in hand do not reach 
the figures for the corresponding period of last 
year, when 426, measuring 1,028,099 tons, were in 
progress ; and are still nearly 30 per cent. below 
the figures attained in September, 1901—a year of 
phenomenal activity. © The vessels commenced 
during the last quarter number 181, of a total 
tonnage of 343,217, and justify the hopes 
that the trade is on the way to improvement ; 
for although the corresponding figures of the 
— period were 175 of 349,705 tons, it. must 

e remembered that the latter were distinctly 
better than their immediate predecessors. Of 
the 392 vessels in course of building, 312, of 
808,597 tons, will sail under the British flag, being 
owned either in this country or the colonies. After 
the home demand, the best customer is Austria, 
who is taking nine ships, of 27,460 tons; while 
Germany, Norway, and Holland come next with 
tonnages of 26,380, 25,443, and 19,960 respec- 
tively. There are seven vessels in the yards of 
15,000 tons and over, and the same number 
between 7000 and 8000 tons, sizes between these 
limits being only represented by five vessels. The 
largest sailing cae are two of between 2000 tons 
and 3000 ton8 each; one for British owners and the 
other for Belgian. As regards the distribution of 
work throughout the various shipbuilding districts, 
Greenock, Middlesboro’ and Stockton, Newcastle 
and Sunderland, are the only yards which have more 
work in hand than at the corresponding period of 
last year, all others showing a decrease. Turning to 
the consideration of the warships under construction, 
we find that nine, aggregating 125,580 tons, are 
being built in the Royal Dockyards, while 53, 
aggregating 202,035 tons, are in various private 
yards. The above are all for the British Navy, and 
include 13 submarines now being built at Barrow. 
The private yards are constructing, in addition, 
seven other vessels for foreign governments, of an 
aggregate tonnage of 33,720; the bulk of which, 
however, is due to the two battleships of 16,000 
tons and 16,400 tons at Barrow and Elswick, being 
built for Japan. 


OvER-CROWDING ON THE UNDERGROUND. 


It has been stated by some sanguine persons that 
a portion of the Metropolitan Railway will soon be 
in a condition to be worked by electricity. This 
announcement, if confirmed, would be hailed with 
satisfaction by those using this line. The advantage 
to. the season-ticket holder will be a large increase 
in the number of trains. We learn that when the 
electrification has been completed, forty trains will 
run where eighteen run at the present time. A 
large number of witnesses could be called to 
prove the inadequacy of the present service. 
Those who use the line during business hours 
frequently have to stand for part of their 
journey, while the man who is fortunate enough 
to secure a seat is at pains to prevent his toes 
being trodden. upon by the file of standing pas- 
sengers who occupy the centre of the carriage. 
As busy men often prefer to stand rather than wait 
for the next train, it. is probable that the strict 
enforcement of a rule to the effect that no one 
should enter a carriage unless there is an avail- 
able seat would be po cage Nevertheless, the 
traveller frequently asks himself whether he has 
any redress against the company which tolerates 
overcrowding. The law is not clear upon the 
subject, but it appears that it is evidence of 
“* negligence ” to allow passengers to enter a car- 
riage unless they can be provided with seats. How 
far this would sustain an action for breach of con- 
tract it is impossible to say, for the point does not 
appear to have been decided in any case of authority. 
It seems, however, that the passenger who endea- 
vours to prevent others from entering a full carriage 


_place.” 





does not profit much by taking the law into his own 
hands. In acase which was heard in 1887 it appeared 
that one Jackson was a nger on the Meitro- 
politan Railway. The carriage in which he rode was 
full. At Gower-street Station (there being a great 
demand for seats) three persons forced themselves 
in, and were obliged to:stand. At Portland-road 
there was a rush of more ‘passengers, and in order 
to prevent them entering, Jackson stood up and 
extended his arms and hands across the carriage, 
and, as the train was moving on, put his hand on the 
lintel uf the door to steady himself. When the 
door was- being shut by a porter, his: thumb»‘was 
crushed, and he brought an action against'the tom- 
pany for negligence.. In the court of first instance 
the jury awarded 50l., but this verdict was set 
aside by the House of Lords, Lord Cairns saying :— 
‘*Tn the present case there was no doubt negligence 
on the part of the company’s servants in allowing 
more passengers than the proper number to enter 
at Gower-street Station; and it may also have 
been negligence, if they saw those supernumerary 
passengers, or if they ought to have seen them, at 
Portland-road, not to have then removed them ; but 
there is nothing, in my opinion, in this negligence 
which connects itself with the accident that took 
Although the above case turned out un- 
favourably to the plaintiff, it is an authority for the 


; proposition that if any accident were to happen by 
‘reason of overcrowding, the company might be 


placed in an awkward position, inasmuch as proof 


‘of overcrowding would prove negligence on the 
‘part of the company or its servants. 


Maenetic Attoys or Non-Macnetic METALs. : 


While investigating manganese bronzes in the 
Isabellenhiitte at Dillenburg, near Wiesbaden, 
Fr. Heusler noticed that a piece of an alloy of 
manganese, tin, and copper adhered to a tool 
which had accidentally become magnetised. The 
further study of this fact by Fr. Heusler, in 
conjunction with W. Starck, E. Haupt, and F. 
Richarz, has led to results which, though not appa- 
rently of direct practical importance, are scientifi- 
cally of high interest. The original bronze with 
which Heusler had started consisted of copper with 
30 per cent. of manganese. As this alloy was in 
itself non-magnetic, even when containivg 1.2 per 
cent. of iron, the magnetism could only be due to 
the further presence of tin, and it was interesting 
to inquire whether tin alone conferred mag- 
netic properties on this alloy. It was found that 
while carbon, silicon, and phosphorus could not 
call forth magnetism, arsenic, antimony, bismuth 
—all three diamagnetic metals, it will be re- 
membered—did so, and aluminium to a still 
higher degree. As the alloys with antimony 
and bismuth were difficult to work with, the in- 
vestigators have studied copper-manganese-alumi- 
nium alloys particularly. The best magnetic results 
were obtained when manganese and aluminium were 
applied in atomic proportions. The induction B 
increased for the same strength of magnetic field 
H = 100, from 3200 for a copper alloy contain- 
ing 28.8 per cent. of Mn Al to B = 5300 for 
39.7 per cent. of Mn Al. Higher alloys with 
manganese and aluminium proved too brittle. 
Another curious point is that the addition of 
small quantities of lead increased the magnetic 
induction from 5600 to 6500 in an alloy con- 
taining 36 per cent. of Mn AJ, while additions 
of other metals generally proved. injurious. 
The addition of lead further. has a remarkable 
influence on the critical temperature above’ which’ 
magnetic properties vanish, We know that 
iron loses its magnetism at red-heat. For the 
39 per cent. alloys of Mn Al, the critical tem- 
perature is about 300 deg. Cent. But when a 
little lead is added to a 24 per cént. alloy (i.e., 
copper with 24 per cent. of Mn Al), the critical 
temperature drops from 160 deg. Cent. down to 
60 deg. or 70 deg. Cent. Thus a piece of this 
alloy will be magnetic when placed in cold water, 
ina test-tube ; when the water is heated, the 
magnetism disappears before the water boils, and 
reappears as the water cools. Too high tem- 
peratures destroy the magnetism more or less 
permanently ; but annealing at 110 deg. Cent. 
(boiling point of toluol) restores it partially in 
many of the alloys investigated. Careful tests made 
at the Reichsanstalt demonstrate that while the 
permeability of the manganese alloys is high for 
weak fields (H = 1.6, » = 700; H = 5, » = 570), 
in fields of 150 cast iron shows already a greater 
permeability, and consequently higher inductions 
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than the new alloys (B = 5550—e.g., for H = 147 


in the alloy, against B = 9900 for H = 154 in 
cast iron), so that dynamo-makers would find 
these rather expensive alloys, inferior even to cast 
iron. But the high ohmic resistance . which 
promises low Foucault currents and the limited 
temperature range of the alloys might be 
utilised. On the other hand, the observations 
imply a caution that we need not always look 
for iron alone in alloys which seem to be magnetic 
against all expectation. The chief interest, how- 
ever, lies in the fact that these alloys will help to 
bridge over the gap which now separates ordinary 
magnetic or paramagnetic bodies—iron, nickel, 
cobalt, and, to a very slight degree, manganese, 
platinum, palladium, &«.—which place themselves 
along- the lines of a magnetic field, from the 
very feebly diamagnetic bodies—bismuth, anti- 
mony, zinc, tin, lead, silver, arsenic, &c.—which 
place themselves at right angles to the lines of force 
of a magnetic -field.- The diamagnetic effects can 
only be shown in very powerful fields, while 
the, magnetic alloys -occupy an intermediate posi- 
tion. -1t is rather surprising that these discoveries 
should not have “been made before. In 1892 
T. W. Hogg presented magnetic alloys of alumi- 
nium and ferro-manganese to the British Associa- 
tion meeting at Edinburgh. It was known then 
that 12 per cent. of manganese rendered iron practic- 
ally non-magnetic, and he showed that an addition 
of 20 per cent. of aluminium also deprived iron of its 
magnetic properties, but that alloys containing about 
11 per cent. of iron, 55 per cent. of manganese, and 
25 per cent. of aluminium, or 3 per cent. of Al to 15 
per cent. of Fe, were highly magnetic. . Mr. Hogg 
does not appear to have carried his researches, of 
which Mr. Heusler became aware during his work, 
much further, however. 








Motor CHARr-A-BANcs.—A motor char-a-banc service 
commenced running on Monday between Knot End (near 
Fleetwood) and Pilling, where a railway, unique in having 
only one engine, connects with Garstang, on the main 
line of the London and North-Western. Char-a-bancs, 
each to seat 18 passengers and a driver, will be put on the 
service, 





TRADE OF THE MERSEY.—According to an official state- 
ment just issued by the Mersey Docks and Harbour Board 
there was an increase in last year’s revenue of the Liver- 
pool docks of nearly 62,0007. The only decrease occurred 
in the revenue from sailing ships—viz., 6507. The receipts 
for 1903-4 were 1,320,125/., against 1,258,172/. in 1902-3. 
The total tonnage inwards and outwards for 1903-4 was 
31,250,000 tons, against 29,000,000 tons in 1902-3. 





Messrs. Furness, Wiruy, AND Co.; Ltp.—SirC. Furness 
resided at the annual meeting of this company at West 

artlepool on Saturday. In moving the pe tion of the 
report and accounts, Sir Christopher sapideeed: regret that 
the severe depression in the shipping trade, to which he 
had occasion to call attention last year, had not dimi- 
nished, but rather increased, and had further extended in 
shipbuilding and its ‘allied industries. During the year 
the company had kept its fleet employed, but the rate of 
freight had been very low. The shipbuilding yard had 
been able to maintain its output, having turned out 36,176 
tons, and a considerable amount of work had been done in 
the repairing and dry dock department, but competi- 
tion for orders had been so keen that profits had 
been materially reduced. As he had previously pointed 
out, these departments were specially well equipped with 
all the latest improvements in electric driving and other 
machinery to undertake any work for which they were 
adapted. He, however, desired to state that he con- 
sidered the tendency of shipbuilders to give, and of 
ps to take, long terms of credit, was a most 
undesirable policy, and one calculated to produce 
an unhealthy atmosphere in the shipbuilding world. 
Unfortunately, many of the principal shipbuilders 
(themselves amongst the number) had been led by 
the keenness of competition to yield to this policy. 
The investments of the company being sp over 
so varied a number of industries, it followed neces- 
arily that the income from them must be sensibl 
curtailed by a general depression, such as that ianteh 
which business was now passing. It would therefore 
be no surprise that the dividends on the com ny’s 
investments and associated companies had deieaad fen 
122, 442/. last year to 102,955/. this year. The proprietors 
numbered 3889, as compared with 3844 last year, and 
there had been 700 transfers. The directors, in addition 
to their holding of debentures and ‘preference shares, 
owned 762,256 ordinary shares, and had considerably 
increased their nee the last issue. He (Sir Chris- 
topher) had increased ‘his holding by about’ 50,000 shares, 
at an average cost of 31s. 6d. each; but taking into 
account their reserves, the earning power of the company 
and its assets, he considered the value of the shares more 
than the issue price, notwithstanding that the official 
quotation was only about 23s. per share.- The company’s 


turnover had amounted to 4,801,893/., as against 5,140,725/. 
last year—a decrease of 338,922/.; but this was largely 
owing to the decrease of prices and rates of freight, rather 


than to a diminished volume of business done. 








GLASGOW CORPORATION TELEPHONES. 
To THe EpiTor or ENGINEERING. 

Srr,—TI have carefully read Mr. A. R. Bennett's letter 
in your issue of July 1. The logic of it seems to be about 
on a par with the grammar. , 

Mr. Bennett says that the diagram illustrating the rise 
in capital cost per sulscriber’s line of the Glasgow Cor- 
poration telephone system and the fall in the percentage 
of revenue to capital cost is based entirely on fal- 
lacious premises. This is a two-edged statement. The 
di m certainly illustrates the fallacious premises on 
which the Glasgow Corporation telephone system was 
founded. Mr. Bennett says that the diagram begins at 
the bottom with an estimate which was never made and 
finishes at the top with a statement that the Glasgow 
Corporation telephones have cost 34/. each. The diagram 
begins with a figure for capital cost per subscriber’s line 
of a telephone system in Glasgow published by Mr. 
Bennett in 1896. Doubtless this was not a formal esti- 
mate ; but, nevertheless, Mr. Bennett publicly stated that 
in a town such as Glasgow the cost per subscriber would 
be about 177. The diagram does not finish with a state- 
ment that the ‘“‘ Glasgow Corporation telephones ” have 
cost 34/. each, but shows that the average capital cost per 
subscriber’s line—the unit adopted in the estimates—is 
over 34/. 

According to the last published statement of the Glas- 
gow Corporation Telephone Department the capital cost 
at January 31, 1904, stood at 318,562/. for 10,822 instru- 
ments—an average of about 29/. 4s. per instrument. In 
the estimates, however, the unit of cost has always been, 
not the instrument, but the subscriber’s line. ‘Tio com- 
pare the actual capital cost per subscriber’s line with the 
estimated capital cost per subscriber’s line it was there- 
foré necessary to eliminate the various instruments not 

rovided-for in the. estimates. According to the official 
lasgow Corporation telephone accounts for the year 


ending May 31, 1903, there were at that date 9122 instru- |; 


ments in all, of which 1672 were inside and outside ex- 
tension instruments, service, and private line instruments. 
OF these 1672 instruments, 811, or nearly half, were inside 
extensions. - Assuming all classes of instruments to have 
increased in the same ratio, the 10,822 instruments on 
January 31, 1904, would represent 8842 direct sub- 
scribers’ lines and 1980 extension and _ private lines, 
of which about 950 would be inside extensions. Put- 
ting the average cost of these latter at 5/.—which is 
liberal—and of the 1030 outside extension and private 
line instruments at 10/.—also a liberal . figure—there 
remains a total capital expenditure of 303,712. for the 
8842 subscribers’ lines—an average of 34/. 7s. per line. 
This is the ‘‘ unjustifiable manipulation ” of the accounts 
of which Mr. Bennett complains, but it seems to me a 


fairly correct method of arriving at the average capital | P° 


cost per subscriber’s line, and of comparing the actual 
capital cost with the capital cost foreshadowed in the 
estimates which dealt only with subscribers’ lines. It 
might be pointed out that the opposite method of using 
telephone figures is to adopt the telephone instrument as 
the unit of cost in dealing with actual expenditure, 
whereas the subscriber’s line has been the unit of cost 
adopted in the estimates. eg 

r. Bennett says that the descending line in the 
diagram is ridiculous. The descending line shows the 
percentage of gross revenue to capital cost. Its rapid 
descent is not due so much to the fact that the revenue 
was underestimated as to the fact that the capital cost 
was underestimated. Mr. Bennett overvalues the effect 
on the revenue of ‘‘ the obligation to give telephones at 
message rates.” The last published accounts of the 
Glasgow Corporation Telephone Department_ show 303 
message-rate lines and 7019 flat-rate lines. Even if the 
m -rate subscribers sent no messages at all, but paid 
only the annual subscription of 3/. 10s., the reduction in 
the average revenue per subscriber due to the presence of 
this proportion of message-rate subscribers would be less 
than 14 per cent. The .adoption of . message. rates, 
although not contemplated in the earlier estimates, 
helps but very slightly to explain the great difference 


between the actual percentage of gross revenue to capital | P 


expenditure and the percentage of gross revenue to capital 
expenditure which was contemplated by the estimates. 
No doubt if the receipts are more than sufficient to 
cover working expenses and to form an adequate re- 
serve, it is immaterial whether or not the relation 
between revenue and capital expenditure is that held to 
be necessary in the estimates; but one is entitled to 
wonder if revenue to the extent of 28 per cent. on the 
capital expenditure was originally considered necessary, 
how the Glasgow. Corporation Telephone Department 
manages to make both ends meet with an actual revenue 
of only 16 per cent. on the capital expenditure. 
Yours sincerely, 
Hersert LAws Wess. 
35, Old Queen-street, Westminster, S.W., July 6, 1904. 








LABOUR IN CANADA. 
To rue Epitor or ENGINEERING. 

S1z,—In your issue of June 10, which we have just 
received, we notice on page 830 a paragraph eating that 
‘‘there are serious complaints of the over-stocked labour 
market in Canada, that thousands are out of work, and 
the gaols full of people sent there for protection ; railway 
cars are being uséd as shelters for the homeless, and hun- 
dreds of artisans arein a pitiable condition for lack of em- 
ployment.” : 

e conceive it our duty to inform you that this state- 
ment is utterly at variance with the facts. : 

Whilst it may be true that for the moment there is an 
over-stock of labourers (principally Italians) in Montreal, 
it is but’a momentary congestion, and these men will very 
shortly be absorbed and find plenty of work to do. 


With reference to there. being ‘‘ hundreds of artisans 
out of work,” the facts are directly the opposite, as an 
evidence of -which we may mention ‘that we inserted an 
advertisement for several days last week in the Toronto 
Glohe (which has about the largest circulation in Canada) 
asking for machinists, lathe and planer hands.. Up to 
date we have received only three answers, and one of 
these came from the United States. - This shows how 
ete! skilled mechanics there are out of work in Canada 
to- ay. . ‘ ‘ 

We are aware that persistent, systematic efforts are 
being made by the trade unionists in this country to 
keep artisans away from Canada. . Conditions here have 
been that there are not enough men to go. around, and, 
consequently, the trade-unionists were able to secure the 
granting of almost any demands they made on employers, 
no matter how unreasonable they might be. The employer 
could not secure men to take the strikers’ places, and had 
to submit. The unionists desire'to see this condition of 
affairs continued, hence they send false ew as to the 
conditions of employment here to England. : ' 

Trusting you will pardon us for bringing this matter to 
your attention, we remain, oo 

‘ Yours truly, 
Canaptan Locomotive Company, Liwirep. 
C. BermincHaM, Managing Director. 

Kingston, Ontario, June 21, 1904. 

[Another letter supporting the statements made by the 
Canadian Locomotive Company has also been receiv: 
from the secretary of the Canadian Manufacturers’ Asso- 
ciation, Incorporated, Toronto. We —S the in- 
formation on which our paragraph was founded appears 
to have been untrustworthy. and we are making further 
inquiries into the matter.—Ep. E.] 








TESTING LOCOMOTIVES IN ENGLAND. 
To THE Eprror or ENGINEERING. i 
Srp, —I have read. with much interest the paper com-, 
municated by Mr. G. J. Churchward to the joint meeting 
of the Institution of Mechanical Engineers and the Ameri- 
can Society of Mechanical Engineers at Chicago, upon the 
sons of locomotives, published in your issue of the 
st inst. : 
It may be of interest to your readers to know that an 
apparatus similar to that he describes was designed and’ 
constructed by me, whilst I was a member of the fitm of’ 
Messrs. Kitson and Co., Leeds, in the year 1885, for the 
urpose of testing steam tramway engines before they 
eft the shops. . 
That apparatus worked exceedingly satisfactorily, and 
numerous tests were made of the various ty of tram- 
way engines constructed by that firm, including com- 


und, 
Although so many years have ‘elapsed since that appa- 
ratus was constructed and those experiments were made, 
the system has not been generally adopted ; but I fully 
concur with Mr. Churchward that not only: may reliable 
information be obtained as to the relative merits of various 
types of locomotives with such an apparatus, but, I would 
add, that it is a far better method of testing locomotives 
in steam, before leaving the shops, than that generally 
adopted, of suspending them clear of the rails and insert- 
ing temporary bearings beneath the journals of axles of 
the wheels. 
Tam, Sir, yours faithfully, 
R. C. PARsons. 
39, Victoria-street, Westminster, S.W., July 6, 1904. 








ELECTRIFICATION ON THE NorTH-EASTERN RatLway. 
—On Tuesday the electrification of the Tynemouth and 
Newcastle section of the North-Eastern Railway was 
—— by the running of electric trains in the place 
of the ordinary steam service. Except for the usual 
workmen’s trains and the trains which run from New 
Bridge-street Station to Blyth, the steam locomotive, so 
far as passenger traffic on this branch of the North- 
Eastern Railway system is concerned, is a thing of the 
ast. ‘The new service has been inaugurated so gradually 
that little remains to be said, except that the Central 
Station is now connected with New Bridge-street vid 
Tynemouth and Monkseaton. The first electric trains 
were run from New Bridge-street to Benton a few months 
since, Later on the service was extended: to Monkseaton, 
and only recently, during the holidays, it was carried into. 
Tynemouth. Now the circle is completed from Tyne- 
mouth to the Central. : , 





PrrsonAL.—The Tees Side Bridge and Engineerin 

Works, Limited, announce that they have now mov 

into their new London offices at 38, “Lime-street, E.C.— 
We note that the old-established business of Messrs. 
Forrestt and Son, Limited, which has been carried on at 
the Reipyesd, Wyvenhoe, for many years, has been re- 
organised and transferred to a new company, and will . 
henceforth be known as ‘‘Forrestt and Oo., Limited.” 
The business will be conducted under partnly the 
same management as in the past, but reinforced, so as to 
cope with the increased operations which the company 
has in contemplation. The dry dock at Wyvenhoe is 
now being enlarged, and the shipyard is in other respects 
being brought into a thorough state of efficiency, in 
accordance with modern requirements.—It is annopnced 
that, owing to indifferent health, Mr. Walter E. Wort is 
retiring from the firm of Messrs. Wort and le, naval 
architects, of Arctic Chambers, Cowes, and that his place 
will be taken by. Mr. A. J. Newman. The style of the 
firm will continue unaltered.—Mr. John Roe, who for the 
t four years has been secretary to Messrs. Hemingways, 
mited, Middlesbrough, announces. that he is starting 
business on his own account as an iron and steel merchant, 





with offices at 21, Market-place, Derby. 
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AMERICAN TELEGRAPHY. 


Tue Western Union Telegraph Company has done 
its best to secure and retain the lion’s share of the 
telegraphic business of the United States. Its efforts 
to accomplish this result have been far from fruit- 
less; but, yet, have not been altogether success- 
ful. The American temperament is essentially com- 
petitive, and no sooner has the Western Union bought 
up one competitor than another has presented him- 
self.. However, competition or no competition, the 
Western Union is certainly a marvellous organisa- 
tion.. In 1873 it owned 65,757 miles of line ; in 1883 
the total had grown to 144,294 miles; in 1893, 
to 189,576 miles; and in 1903 to 196,517 miles. 
The slackening of construction during the last ten 
years would appear to indicate that the Western 

nion, like Alexander, has now practically no more 
worlds to conquer; at any rate, it has practically no 
more American States to occupy. Great as has been the 
progress of the mileage of the. Western Union, the ex- 
tension of wire which it has stretched has been still 
more remarkable. In 1873 the company owned 154,472 
miles of wire ; in 1883 it possessed 432,726 miles ; in 
1893, 769,201 miles; and in 1903, 1,089,212 miles. 
While the length of line was accordingly multiplied 
three-fold in the 30 years, the length of wire stretched 
was multiplied more than six-fold. This was due, no 
doubt, to a very extensive duplication and even tripli- 
cation of wires. The number of offices owned by the 
company has also been enormously increased, having 
risen from 5740 in 1873 to 12,917in 1883, 21,078 in 
1893, and 23,120 in 1903. That the additional facilities 
provided by the Western Union were ‘fully justified 
is shown by the fact that while the number 
of telegrams despatched by the company in 1873 was 
14,456,832, the corresponding total had risen in 1883 
to 44,181,177; in 1893, to 66,591,858 ; and in 1903, 
to 69,790,866. The number of messages despatched 
over the company’s wires has thus multiplied nearly 
five-fold in 30 years. The revenue collected in 1873 
was 9,333,019 dols. ; in 1883 the collection had ad- 
vanced to 19,454,903 dols.; in 1893, to 23,706,405 dols. ; 
and in 1903, to 29,167,687 dols. The company’s re- 
ceipts were accordingly multiplied rather more than 
three-fold during the 30 years. As the increase in the 
same period in the number of telegrams forwarded 
was five-fold, it follows that considerable reductions 
of rates have been conceded to the public—conces- 
sions dictated no doubt by policy in some cases, and 
by competition in others. The net profits realised 
by the company in 1873 were 2,757,963 dols.; in 
1883 they had risen to 7,660,350 dols. In 1893 
they stood at 7,496,037 dols.; while in 1903 they 
h risen to 8,214,472 dols. The growth of the 
profits has thus scarcely kept pace with the ex- 
tension of the company’s business. It may be well 
to recall the fact that ini 1881 the Western Union 
absorbed by purchase all the lines of the American 
Union and the Atlantic and Pacific Telegraph Com- 

nies. The Western Union, it may be further stated, 
as exclusive contracts with international cable com- 
panies workin between them eight Atlantic cables. 
The Western Union has also guaranteed 5 per cent. 
per annum on the stock of the American Telegraph 
and Cable Company (14,000,000 dols. ). 








THE NORDDEUTSCHE LLOYD MAIL 
STEAMER ‘“ PRINZ EITEL FRIEDRICH.” 


On June 18 the Prinz Eitel Friedrich, the fifth mail- 
boat built by the Stettiner Maschinenbau Actien-Gesell- 
schaft Vulean for the Norddeutsche”’Lloyd, was launched 
at Bredow, near Stettin, and was christened by Mrs. 
Thumann, the wife of Captain G. Thumann, who repre- 
sented the Bremen Lloyd on this‘occasion. The chief 
dimensions of the new boat are :— 


Length between perpen- 


diculars... ... 164.55 metres (5084 ft.) 
Length on water-line ... 149.10 _,, 489 ,, 
Breadth moulded ... 16.88 ,, (55 ft. 5 in.) 
Depth from upper deck 10.75 ,, (35,,3,, ) 


With a draught of 7.62 metres (25 ft.), the vessel has a 
displacement of 14,200tons. The ship is built entirely of 
German materials to the highest class of the Germanic 
Lloyd for the East India service, and being constructed also 
as an auxiliary cruiser, the main and auxiliary steering 
engines have been placed under the water-line. The double 
bottom is subdivided into cells, and the ten bulkheads 
reach to the upper deck ; the vessel should remain afloat 
with two adjoining compartments full of water to a depth 
of 8 metres. The keel is flat, and the bilge keels run 
about half the length. The four decks are especially lofty, 
to ensure the comfort of the passengers in the tropics. A 
complete modern gymnasium has been fitted up on the 
boat-deck ; the saloon and a few state apartments are also 
on the baat-deck. The dining-room for 122 persons, the 
smoking-room, another saloon, and a children’s room, 
are situated on the promenadedeck. The first-class cabins 
for one, two, three, or four ngers, and also for the 
officers, are on the prom e deck ; there is accommoda- 
tion for 114 first-class and 16 cabins for 


52 more can be added. The boat can accom- 
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70 lb. to 801b. The metal prices are per ton. 
Tin plates are per box of I.C. cokes. 
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ms each vertical line represents a market day, and each horizontal 
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three, or four persons ; the second-class dining-room seats 
98 persons. The accommodation for third-class passengers, 
cabins for 50 and bunks for 564 persons, suffices for 
614 persons ; so that, with a ship’s en of 200 men, 
the boat may eg aw people. The provision stores 
have a capacity of gross register tons ; ice is made by 
a Linde machine. Electricity for the 860 glow-lamps of 
25 candles, for the fans, motors in the engineers’ shops, 
and smaller machinery in the scullery and bakery, is 
supplied by two directly-coupled dynamos for currents of 
amperes at. 110 volts. e two steel masts support 
six derrick booms, which are operated by six horizontal 
steam winches ; two more winches have been mounted on 
the bridge. ; : 

The life-boat equipment consists of eight boats of 30 ft., 
two of 26 ft., and two of 22ft., all these being patent 
Francis boats; further, of four semi-collapsible boa:s, 
26 ft. in length. The anchor chains have a length of 
1000 metres (0.6 mile). : : : 
The two double and three single boilers are mounted in 
two watertight compartments, and work under Howden’s 
forced draught. The two vertical four-cylinder quadruple 
expansion engines are of the Hommer type, and are 
ced on the Schlick system ; surface condensers are 
used. The two — are fitted with four bronze 





passengers : : 
modate 158 second-class passengers, in 57 cabins, for two, 





blades ;. the speed be 15 knots, 


PoLwuTION oF THE Don; RawmarsH_ Sewace Dis- 
POSAL.—On June 28 the Rawmarsh Urban. District 
Council appointed Mr. Malcolm Paterson, M. Inst. C.E., 
to prepare a complete scheme for the purification of the 
sewage of their district, which is one of the largest urban 
districts on the Don, containing a population at the last 
census of nearly 15,000, and lying adjacent to and imme- 
diately below Rotherham, on the left bank of that river. 
The sewage is almost entirely domestic. 





MANCHESTER ‘CorPoRATION Tramways. — The tram- 
ways committee of the Manchester City Council reports 
that during the past twelve months an additional length 
of nearly 60 miles has been opened, bringing the aggre- 
gate length of single track to about 138 miles. The total 
revenue for 1903-4 was 611,881/.,.and the working ex- 
penses were 392,504/., leaving, with bank interest, a total 
| profit of 222,4567.. Out of this sum 50,000/. was paid in 
| relief of rates, 52,0007. for interest on mortgage debt, 

27,0002. for redemption of debt, 70,000/. to reserve, re- 
newals, and depreciation, 20,000/. for rent-charges, and 
| 20127. for stréet improvements. During the -year 
120,772,308 gers were carried; the electric cars 
travelled 13,617,448 miles, and the horse-cars and omni- 
buses 141,623 miles. The capital expended on the trams 





' todate is 1,485, 1627. 
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HORN’S PORTABLE 





Fic. 1. 


We illustrate above a new type of portable 
tachometer by which the speed of machinery or shaft- 
ing may be found at once without the necessity for 
timing with a watch, as in the case of an ordinary 
speed-counter. The position of the needle on the dial 
indicates at a glance the number of revolutions of the 
spindle at that instant, so that any fluctuation of speed, 
due to irregularity of driving, slipping of belts, or 
other causes, is faithfully shown by a corresponding 
unsteadiness of the needle. The instrument in ques- 
tion has from three to five ranges of speeds, thus 
covering a large total range; but it differs from the 
previous hand-tachometers of the same makers in that 
the same spindle is used for all ranges, thus avoiding 
the necessity for knowing approximately the speed of 
the shaft to be measured bebremad. Normally the 
needle is geared to read on the highest range, and 
only if there is no reading at any range is the next 
lower one thrown in gear, so that the instrument is 
not injured by being connected to a speed beyond its 
range. 

The principle of the tachometer can be seen by 
Fig. 2. The spindle W is driven by the shaft whose 
speed is to be measured by means of a square centre 
or india-rubber fitting in the usual way. Inside the 
rectangular part of the case the spindle carries three 
gear-wheels, 7,, 7, 7g, one of -which gears into a corre- 
sponding wheel on‘a parallel shaft, which drives the 


central shaft ». An increased pressure on the spindle: 


will cause it to move inwards, carrying the slide S 
with it, and compressing the spring f, until the next 
pair of wheels is in gear. The slide § has now come 
into contact with the pegs a,, a,, so that any further 
movement of the apinihe is only obtained by compress- 


ing the stiffer springs f;, f,, and the sense of touch will, 


at once indicate if this is done. For the lowest range 
of all the spindle is pushed right home, which puts 
the wheels 7;, 7, into gear. With the slide S is con- 
nected a small plate, on which the range in gear can 
be read through a small window, as shown in Fig. 1 
On the main spindle P is pivoted a heavy ‘‘ governor- 
ring,” which tends to set itself at right angles to the 
spindle, under the influence of centrifugal force, and 
against the action of the spring /,, so that it will 
take up a definite position corresponding to the speed 
of rotation of the spindle. The motion of the ring is 
transmitted by means of a connecting-rod to the lever 
h, to which is fixed a quadrant R gearing into a pinion 
z fastened to the spindle of the indicating-needle. 
When the centre of the shaft is inaccessible, a disc 
may be put on the spindle of the instrument and 
driven by a belt or friction drive from the rim of the 
pulley or flywheel whose speed is to be measured. 
These discs are supplied, if required, so that the 
needle indicates directly the peripheral speed in yards 
4 second without the necessity for any calculation. 
When using a disc in this manner, as the necessary 
end-thrust cannot be maintained on the spindle, the 
latter is locked in at the desired range by means 
r : iy small projecting stud shown in the side 
Rig. 1), 
‘These tachometers are supplied in leather cases, 
with all necessary connection pieces, by Messrs. George 
Thomas and Co., 72a, Deansgate, Manchester. 








New ZgALAND GOVERNMENT RaiLWays.~The revenue 
of the New Zealand Government railways for the year 
endin March 31, 1904, was estimated at 2,000,000. ‘T' 
actual collection for the year was 2,167,992/. 


he | ing days.: Last 


TACHOMETER. 






























































INDUSTRIAL NOTES. 
THE report of the Labour Department of the Board 


of Trade on strikes and lock-outs in 1903, and on 


conciliation and arbitration boards has just been 
issued. It is noted that the past year ‘‘ was, on the 
whole, comparatively free from industrial stoppages” 
of work. ‘For some years past the number of dis- 
putes has been steadily decreasing. In 1903 there 
were only 387, the average for the five years 1898-1902 
being 632; and for the previous five years, 1893-1897, 
being 816.” This is remarkable and gratifying, the 
more so as ‘‘the number of persons affected, and the 
aggregate time lost in working days, were less than in 
any year for which official figures have been recorded.” 

The total number of workpeople involved in the 387 
disputes in 1903 was 117,000, or about 1 per cent. of 
the industrial population of the United Kingdom, 
exclusive of agricultural labourers and seamen. The 
disputes, new and old, in progress during the year 
resulted in an aggregate loss of about 2,300,000 workin 
days, nearly three-fifths of this total being accounte 
for by disputes in the mining and quarrying industries. 
The amount of working time lost, if spread over the 
whole industrial population, was only equal to about 
one-fourth of a day per head during the year. The 
average number of workpeople affected in the five 
years 1898-1902 was 212,000, and the average dura- 
tion of the disputes was equal to 5,716,000 working 
days ; in the five years 1893-1897 the correspondin 
averages for workpeople affected were 330,000, an 
the duration of the disputes 11,962,000 working days. 
It is noted that the decrease in industrial disturbances 
due to strikes and lock-outs has continued, so far, in 
the first half of 1904. 

The chief cause of disputes in the year was rates of 
wages—mainly, though not wholly, resistance to re- 
ductions. In some instances these were important. 
Another principal cause was refusal to work with 
non-union men; these were fewer than in the previous 
year, 1902, but in 1903 they comprised nearly one-fifth 
of the total. The general results of the disputes, on 
the whole, were distinctly favourable to employers. 
This is not to be wondered at, as there was a ‘“‘ falling 
market,” prices went down, work was not abundant, 
and wages tended downwards, as is usual under such 
circumstances. Conciliation and arbitration are mainly 
concerned in the prevention of strikes and lock-outs 
rather than in their settlement. In 1903 such boards 
dealt with 788 cases. Most of the disputes which 
resulted in stoppages of work were eventually settled 
by negotiation alba the parties concerned, or by 
their representatives ; but twenty-six of them, affect- 
ing 21,700 workpeople, were finally settled by concilia- 
tion or arbitration. ue i : 

It is explained that, as regards the scope of: the 
report, small disputes, involving fewer than ten 

rsons, or such as lasted less than one day, are not 

ealt with, unless the aggregate duration of such 
exceeds. 100 days. Ina summary table a list is given 
of the disputes in each of the last five years—1899 to 
1903 inclusive—together- with the number of persons 
involved directly and indirectly, and the total ; also the 
aggregate duration of the disputes, reckoned in work- 
year was the lowest—2,338,668 ; the 








year 1901 was the highest, with a loss of 4,142,287 





working days. This aggregate includes the time lost 
in establishments by workpeople not themselvesdirectl 
concerned in the strike or loc 

led thereto. 

In the table giving an analysis by trades ofall such 
disputes, one can: see the particular groups of indus- 
tries in which disputes are most frequent and pro- 
longed. Coal-mining leads in the aggregate during 
the past five years; but in 1899 it was’ second to the 
textile group of industries—for that year only. The 
latter group comes next in the aggregate, and in four 
years out of the five. The building” trades group 


-out, or the eauses whic! 


1899 and 1900 dock labourers and railway men come 
fifth in the list, but they are lower down during the 
last three years. The engineering and’ shipbuilding 
trades are here grou together ; the numbers in- 
volved in disputes during the ‘last ‘five years were as 
follow :—1899,'7833 ; 1900, 10,377; 1901; 11,393 ; 1902, 
7598 ; 1903, 15,806.’ They rose last year in consequence 
of the dispute on the Clyde, in ‘spite of the’ remon- 


of Engineers. Tinplate workers had a’ high total 
in 1 14,725 ; in’ 1901 only 423° persons were 
involved in disputes. The duration of disputes is to 
some extent proportionate to the numbers involved. 
In the coal-mining industry the time lost amounted 
to 2,394,583 days in 1902; to 1,741,511 days in 1901 ; 
and to 1,215,450 days in 1903. Building ter hee 
next, textile trades next, engineering and shipbuilding 
trades next. Other metal trades and tinplate workers 
stand high. The aggregate for all trades ‘rose to 
4,142,287 days in 1901 ; 3,479,255 days in 1902; in the 
other — lower. With the causes of disputes working 
hours‘had very little todo. Last year only 99 persons 
were involved in an endeavour to reduce the working 
hours, and in the year previous only 203. The‘cry for 
an eight-hours day has almost died out. Even in the 
disputes over hours it was a matter of arrangement, 
rather than a reduction, which had led to the dispute, 
About 19 per cent. of all the disputes arose out of 
refusals to work with non-union men, many of these 
being in the coal-mining districts, 


The fifth annual report of the General Federation 
of Trade Unions, just issued, is able to-announce that 
the reserve fund has now reached 100,000/.. The 
balance-sheet to be presented at the annual general 
council meeting, to be held in Bristol this week, shows 
that the amount of the reserve fund on March 31 last 
was 98,8837. ls. 5d.; the surplus since then has in- 
creased to over 100,000/. Of the total, 70,000/. is 
invested in Corporation loans, the interest on which, 
together with the interest on deposit account, reached 
2345). 5s. 5d., a sum which'is equal to 25 per cent. of 
the total expenditure. It is stated that the invest- 
ments are so made that in case of necessity the repay- 
ments can be made at very short notice. Even 
the most inveterate opponent of the Federation will 
deplore such a necessity, for it would ‘mean strikes on 
a large scale. The fear that’ the Federation would 
create strife, or at least foment it, has not been rea- 
lised. This is fortunate for all concerned. It would 
seem, indeed, that the accumulation of capital tended 
in the other direction. The council of the Federation 
rejoice in the fact of such a large reserve fund ;: and 
yet some of the men who form that council were, only 
a few years ago, the strongest advocates of a militant 
policy. It.is gratifying to find that larger experience, 
and the responsibility of office, have-toned.down their 
aspirations, so that to-day they rejoice rather in avert- 
ing strikes, and, where they cannot do that, in settling 
them. The total sum expended in federation benefit 
during the financial year was 9242/. 3s. 4d.; cost of 
management—salaries, council’sfeesand expenses, rent, 
printing, stationery, postages, — and telegrams, 
public meetings, delegations, &,—-was 1481/. 3s. 2d., 
or less than the interest on investments by 1064/. 2s. 3d. 
Of the total amount spent in benefits, 1792/. 16s. 8d. 
went to the Engineers ; 1278/. 1s. 8d. to the Plasterers ; 
and 18917. 6s. 7d. to the North Wales quarrymen. 
The next highest amount was to the Gasworkers’ 
and General Ta 
646/. 16s. 3d. to the Dock and ‘Riverside Workers’ 
Union. 

The report presented to the annual meeting is high 
in tone and character. It is severe as regards some 
phases of capitalism as shown in South Africa by the 
importation of Chinese labour, and also by the attacks 
upon trade-unionism in. the Law Courts; but it is not 
aggressive in the sense of the new unionism of a dozen 

ears ago. In fact, many of the best employers of 

bour could well endorse the general remarks in the 
report. It deplores that some of the fruits of past 
labour of the leaders of the old trade-unionism have 
been lost or jeopardised by recent events, political and 
industrial. e council of the Federation, however, 
recognise in the attitude of. the workers an awakening 
from apathy and indifference, which, they antici- 
— will speedily reverse the policy of. political 
eaders from whom they differ both on political and 
industrial questions. The highest commendation 





is expres of the new Labour Ministry -of the 


comes third, and ‘the engineering trades fourth. In = 


strance of the Council of the Amalgamated Society ' 


bourers’ Union—83l/. 7s, lld.; and’ 
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Australian Commonwealth. It “is stated: that -the 
council of the Federation cabled to Mr. Watson, the 
Premier, the congratulations of the labour leaders in 
this country as soon as the Ministry was formed, and 
received in reply a message of thanks for hearty 
congratulations. The ey is embellished with por- 
traits of the Premier and his colleagues, and enriched 
by short biographies of his Ministers. In this respect 
it is ahead of the Press of this country generally. 





The report of the Ironworkers in their journal for 
July is rather encouraging as far as the iron and steel 
trades are concerned.’ According to Mr. Waterhouse’s 
return the industry is in a fairly prosperous condition. 
If the prices realised are not such as to give large 
profits, the output seems to have been good, and, on 
the whole, both prices and output have been steady. 
No doubt much is due to the fact that there is an 
almost total absence of labour disputes, due to the 
operation of the Board of Conciliation for the North of 
England iron and steel trades, and also to that of the 
Midland Wages Board, by which wages are adjusted 
to prices, so that employers are not ae 7 
demands with which they are unable to comply. It 
is said that British ironmasters are holding their own 
very fairly, and it is expected that the operation of 
trusts in America, and of combinations on the Con- 
tinent will rather improve than injure British trade in 
the long run. The result of the ascertainment in the 
Midland iron and steel trades is that wages remain as 
they are until Saturday, August 6—namely, 8s. 6d. 
per ton for puddling, the wages of millmen in propor- 
tion. The Board decided to inquire into the practice 
of payment for extras in the North of England and in 
South Staffordshire, in order to see how the wages of 
the Midland workers are thereby affected. The wages 
of iron and steel workers in the North of England also 
remain unaltered on the basis previously in force. 
The committee’s report as to the West Hartlepool Iron 
Works and as to the Consett Iron Works was adopted 
in each case. It is noteworthy that the Ironworkers’ 
Journal, which is the official organ of the workmen’s 
association, strongly condemns the proposed fiscal 
policy of the ex-Colonial Secretary ; the conclusion is 
that the present policy of the country is better by far 
than the proposed changes. The association strongly 
supports the policy of the Trades Union Congress. 


The reports as to the position of the iron and steel 
trades in the Midland districts are very meagre and 
unsatisfactory. In the Wolverhampton district trade 
was described as sluggish, in Birmingham asdull—trans- 
actions limited. Generally there is a tone of depres- 
sion, markets poorly attended, business restricted. It 
is said that failures and rumours of failures occupied 
more attention than actual transactions. There is 
not, it is said, much demand for any kind of material, 
while supplies are plentiful, and low offers are accepted 
from reputable firms rather than refuse business. 
Nevertheless, makers of marked bars are fairly well 
employed, with no reduction in quotations; but 
commoner qualities are sold at low figures. It is said 
that manufacturers are having a sorry time of it 
at present. Sheet-makers complain of scarcity 
of orders and low prices; makers of nail, rod, and 
rivet iron similarly complain. Yet, in spite of this, 
the reports of the accountants to the North of 
England Board and the Midland Wages Board sustain 
the rates of wages, which are based on prices. The 
position of the engineering and allied trades is but 
little changed. There is a lack of positive activity, 
especially in some branches, but complaints as to 
actual depression and bad trade are few. . Most of 
these branches are kept moderately employed, some 
being duller than others; but the trend is towards 
slackness in most cases. There is less activity in con- 
structive work, except on orders for the Government. 
The expected large influx of orders for bridges and 
other structural iron work for South Africa has 
not been realised. In the hardware and other 
numerous branches of industry—users of iron, steel, 

- and other metals—the variations in degree of Tr 
are greater ; some are fairly or moderately employed, 
others are dull or slack, a few are more or less 
depressed, but complaints of actual serious bad trade 
are comparatively few, so that there is some hope of 
a turn in the tide of a more favourable character. 





The position of the engifieering and allied industries 
in the Lancashire districts continues almost unchanged. 
There has been no large intlux of orders, and some 
firms are getting very slack. There has. not been, 
however, any large increase in the number of unem- 
ployed trade-union members, and no serious labour 
difficulty as to wages has arisen. But the outlook is 
regarded with some anxiety, for there is no indication 
of improvement. The iron trade is dull—sales slow 
and of little weight; but there is no change in the 

uotations generally.. However, business, it is said, is 
Tone on a lower level than the quotable market prices, 





The coal trade ——— seems to have slackened 
it is reported that some of the pits 


down. In Scotlan 





have been closed for a time by reason of the scarcity 
of orders. Nevertheless, the average time of working 
the pits in all districts—England; Wales, and Scot- 
land—only shows a slight falling-off as compared with 
the previous month and with the same month a year 
ago. The average was a trifle over five days per week, 
but that does not imply that all the men were at work 
on those five days. But since that date the depression 
has increased and extended in Staffordshire, Warwick- 
shire, and Worcestershire, where the depression is 
said to be almost unprecedented. In Cannock Chase 
miners have been working only about two days per 
week. The wages, it is said, are still 40 per cent. 
above the standard of 1888, while prices are down to 
the standard basis. It would be interesting to know 
who gets the benefit of the alleged low prices ; it does 
not seem to reach the householder, certainly not in 
the Metropolis. Is it helping the ironmaster and 
manufacturer? If so, profits ought to be rather more, 
instead of less, compared with some time ago, when 
the high price of fuel was alleged as one of the causes 
of the bad state of the iron and steel trades. 





At a meeting of the joint committee for regulating 
the wages of the iron and steel workers, mechanics, 
and others engaged in the South Wales and Mon- 
mouthshire iron and steel trades at the end of last 
week, the auditor’s award was delivered, which reduces 
the wages of the workers by 4 per cent., to date from 
July 1; and operate for three months 





The state of the engineering trades in the United 
States seems to be far worse than in this country. At 
the Baldwin Locomotive Works, Philadelphia, the 
number of employés is again to be reduced by about 
4000, making a total of 10,000 men discharged, in 
consequence of bad trade. The railways, it is said, 
are not ordering locomotives, and there is not enough 
work to employ more than about one-third the usual 
complement. Only about 6000 are now being kept on. 





The great strike of tailors in New York is altogether 
unprecedented. The strike began with the cutters, 
when, as the employers. would not give way, the 
union called upon all hands to cease work, where- 
upon nearly 50,000 persons responded, all the estab- 
lishments being affected, except the sweating shops 
on the east side of the town. It is impossible, 
so it is alleged, to get a suit of clothes made in 
the city, and as this is the season when the well- 
to-do seek a holiday at the seaside or elsewhere, the 
inconvenience is said to be great. The Cutters’ Union 
is said to be the best organised and strongest union in 
the United States. 


In consequence of the master masons and builders of 
Glasgow having agreed to enforce a reduction in wages 
of 4d. per hour, the men resolved to resist the reduc- 
tion, and some 3000 of them went out on strike on 
Saturday last. It is about 18 years since there was a 
strike of masons in Glasgow; the men are well 
organised, well supplied with funds, and are regarded 
as pioneers in building operatives’ movement. 

he litigation ae | out of the ‘‘ stop-day” with 
the miners in South Wales is not yet over, but the 
damages are laid at 57,000/. It is rumoured that the 
costs of the action will amount to about, or even 
exceed, the above sum. That, of course, is out of the 
question, but they will be very large. At a meeting of 
colliery delegates, held at Porth last week, representin 
some 30,000 miners in the Rhondda Valley an 
district, one of the agents declared that the rumour as 
to costs was circulated in order to intimidate the 
members of the Federation in fighting the action. He 
declared that if they had to pay the owners the 57,000/. 
claimed, the leaders would see to it that the men got 
a full value for the money so paid. This was not a wise 
speech, considering that the action has caused, and is 
causing, a good deal of ill-feeling throughout South 
Wales. The action against the Yorkshire Miners’ 
Federation over the Denaby Main strike is not yet 
settled ; this also is causing irritation in all districts, 

In = of those actions, and of the result of the 
Taff Vale case and others, the Welsh miners continue 
to resent the employment of non-union men in all the 
Federation districts. At Aberaman last week some 
2000 men ceased work, after their month’s full notice, 
because about 40 men refused to join the Federation. 
At another colliery a large number struck work for 
the same reason. This compulsion is having a bad 
effect generally. 





At Earl Waldegrave’s Somerset collieries 700 men 
tendered their notices last week in consequence of the 
mine-owners having submitted a proposal to reduce 
wages, which the men refused to accept. In Stafford- 
shire also the men resent the proposed reduction in 
wages, in spite of depression in the coal trade. ' 

Tis reported that the Northumberland miners are 
contemplating joining forces with the National Fede- 
ration. If they do so, will Durham be able to hold out? 
These two counties have hitherto refused to join the 
Federation. . ' 





EXPERIMENTS WITH A LATHE-TOOL 
DYNAMOMETER.* 


By J. T, Nicotsoy, D.Sc., Professor of Mechanical 
Engineering at the Municipal School of Technology, 
Manchester ; sometime Professor at McGill University, 


Montreal. 
(Concluded from page 34.) 


EXPERIMENTS WITH UNIVERSAL DYNAMOMETER. 

THE scope of the series of trials with the second or uni- 
versal form of dynamometer, in which the thrusts in both 
horizontal directions, as well as in the vertical direction, 
were measured, is indicated, so far as carried out up to 
date, in schedule A on the next 

One series was projected in which all the tools were to 
have the same cutting-angle—viz., 55 deg.—but four 
different plan angles of the — a a 224 deg., 
45 deg., 674 deg., and 90 deg. In the other series a 
common plan angle of 45 deg. was to be preserved, with 
cutting angles of either 45 deg., 60 deg., 75deg., or 90 deg. 

The observations obtained in these two series of experi- 
ments (Schedules A, B, and C) with the second or uni- 
versal type of dynamometer give the three components 
of the total thrust of the work on the tool-point—viz., 
the force acting vertically downwards (V), the force acting 
horizontally, parallel to the axis of the work and tending 
to thrust the tool to the right, or draw it in to the left 
(T or —T), and the horizontal force acting Va sane 
to the centre-line of the work which tends to thrust the 
tool backwards (S). 

The knowledge of these three components enables the 
magnitude and direction of the resultant force R to be 
determined. Fig. 25 (page 33 ante) represents the tool and 
cut in plan, ab being the cutting edge, cd bf the edge of 
the work in section, dbed'd the section of the cutting 
which is in course of removal. The actual point of appli- 
cation of R is, of course, unknown ; but will be taken for 
convenience at a point o on the cutting-edge midway 
between d and b. The lines dh and bg represent the 
direction of motion of the removed shaving, which, for 
deep cuts, was found to be perpendicular to ab. 

From o draw T and 8S equal to the traversing and 
surfacing forces (as above described); then the resultant 
of these two forces (H) (acting at the angle ¥ to S) is the 
total horizontal component of resultant i 

Obviously : 


7 ae 
5 = tan 7, and H =S A/1 + tan? 7; thus H andy 


are known. 

If we denote the plan angle of the cutting edge by 8, 
and the angle made by H with the direction of motion 
of the cutting (¢.e., the perpendicular to a 6b) by 6, we 
have alsod = B-+. 

Referring now to Fig. 24 (page 33 ante), which shows a 
vertical section of tool and work in the plane containing 
H (and R), the real cutting angle of the tool, called a, is 
shown dotted by zaw, while the angle zoz, called ax, is the 
cutting angle measured in the direction of the force H. 
Let y be the angle between the force R and ov perpen- 
dicular 4 ox. Then, drawing V and H as shown, we 
have : — H = tan (180-an+ ) = tan ¢, say, where i= 
180 — (ax + w), is the inclination of R to the horizontal ; 


acamrine ta 
and R=H 4/l+tan?z. Also tan ax = at so that an 


and y are known. 

The values of these and other quantities, which have 
been worked out for all the trials made on the Whitworth 
soft fluid-pressed steel with the universal dynamometer, 
are given in Tables VIII., [X.; and X. (pages 63 and 64). 

In these tables, columns 1 and 2 give the number and 
date of the trial, columns 3 and 4 the plan and. cuttin 
angles of tool employed, columns 5 and 6 the actual dept 
of cut and width of traverse, column 7 the product of 
these, called the area of the cut, and column 8 the actual 
cutting s at the mean diameter of the work. 
Columns IX., X., and XI. record the results of the dynamo- 
meter observations ; the traversing force (T) is the force 
exerted by the tool when cutting—to push the saddle and 
rests to the right ; the surfacing force (S) is that exerted 
by. the tool to spring the rest backwards, and the vertical 
force (V) is that pushing the point of the tool directly 
downwards. Column 12 gives the ratio of T to S, from 
which y, the angle of inclination to S of the resultant 
horizontal force (H), can be found from the formula given 
above. This force(H) is tabulated in column 13. From 
the ratio of V/H, given in column 14, the — (i) of 
inclination to the horizontal of the resultant force (R), 
which acts upon the tool point, can be found as given 
above; this angle is also tabulated in column 14, and 
the force (R) itself in 15. Columns 16 and 17 give the 
cutting angle aH of the tool measured in the direction of 
the force H, and the angle of inclination () of R to the 
normal to the top surface of the tool. . 

Columns 18 and 19 ove items of some practical import- 
ance—viz., the ratio which T and S bear to V. Asa full 
knowledge of V for many cuts and traverses has been 

iven from the results of the experiments with the first 
namometer, the percentage ratios now — will en- 
able the surfacing and traversing forces themselves for 
those shapes and areas of cut to be found. E 

It is not, however, to be assumed that T/V and S/V 
have the same values for the cutting of cast iron as those 
now given, which are for soft (fluid-pressed) steel ; further 
experiments are required to determine these values for 
cast iron. 

Column 20 gives the horse-power required for cutting, 


* Paper read at the joint meeting of the Institution of 
Mechanical Engineers and the American Society of 
Mechanical Engineers, at Chicago. 
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SCHEDULE A. 
List or EXPERIMENTS MADE WITH UNIVERSAL DYNAMOMETER. 
First Series ; Variable Plan Angle ; Cutting Angle, 55 Deg. Speed, 50 Ft. per Minute. 





Number of experiments for reference to Tables VII. and VIII Dimensions of cut and traverse. 
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Scuepute C. 


Second Series ; Variable Cutting Angle ; Plan Angle, 
45 deg. ; Speed, 50 ft. per minute. : 
Number of experiments for reference to Table IX. Dimensions 
of cut and traverse. 
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* A series of experiments was also made at various speeds from 1 ft. in 44 hours up to 8! ft. per minute, with a tool having axtk wxt | 
67} deg. plan and 55 deg. cutting angle. These tests were numbered as in Schedule B below. Ee See ee ha Sot nee Pa Bg _ 
TABLE VIII.—EXPERIMENTS WITH UNIVERSAL DYNAMOMETER. VARIABLE PLAN-ANGLES. 
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| 12°59 | 73° 55°54 | 
716 » 8 | 45 | 53 | 0115 | 3, | 0.0072 | 49.5 78 | 665 | 1,128}. sev Sp. tes ae és | 7.0 | 58.2 ag at 
718 * 8 | 45 | 55 |013L | 3», | 0.0082 | 495 | 112] 711} 1,844) .. Bl hae in - | 8.35 | 33.0 Hes ta 
719 | ,, 8 | 45 | 55-| 0.263 | Jy, | 0.01645} 485 | 320 | 1026] 3,950] .. BS - se = | 9.9 | 817] .. or hes 
70 | }, 8 | 45 | 55 | 0870 | w | 0.0231 | 482 | 610] 1215] 5,150) .. eet |e z= ¥ oo, | OOS af SRF oe, shntl 
7 1a | Feb. 24 | 45 | 55 | 0.0475 | $ | 0.0059 | 49.6 |- 70] 596 | 1,510/--0.117 | 600| 252 | 1,626] 110°,, | 49° |-4.63 | 39.5 os Pa 
| nes | 69%4s GI's 
71p| ,, 24 | 45 | 55 | 0.0655 | 4 | 0.0082 | 49.0 |- 51| 662 | 1,847/-0.077 | 662! 279 | 1,965) .. -27 | 36 tes a 
| ~ #94 | 70°xg | 
Tlic} ,, 28 | 45 | 55 | 0119 § | 0.0149 | 49.0 |+ 18| 836 | 3,050/+0.022 | 836 | 3.64 | 3,165) 105%5, | 42” +0.525 | 27.5 2 
| +145 | 74° 63° | 
72a! ,, 2 | 45 | 55 | 0.218 | 4 | 0.0273 | 485 | 240 | 1560] 5,710) 0.154 | 1580 | 3.62 | 5,940] 105°, | 45° | 42 | 27.4 | .. os ey 
| 8°45 | 743g 60's | 
712} ,, 2 | 45 | 55 | 22435 2 | 0.0304 | 47.5 | 836 | 1593} 6,210] O.211 | 1630 | 3.82 | 6,460] 104°,) | 45° | 54 | 25.7] .. ss So Path 
| | a | 75% 59° | 
7i3@| Mar. 3t| 45 | 55 | 0.0825 | 4% | 0.0041 | 50.0 |- 90| 423] 1,008/-0.213 | 433) 231 | 1,095) 113°), | 44°}, -89 | 41.8 | 1.53 | .. rer Ey 
| - eo | 
| 12 | 66 69", | 
713) | Mar. 3t | 45 | 55 | 0.0645 | 4 [0.0081 | 49.5 | - 84] 584) 1,760) -0.157| 540) 3.24 | 1,835] 107°y9 | 89°g,| -4.8 | 30.4 | 263] .. rae Ue 
| -9° | 72 67° | 
713¢ | 4, 3t | 45 | 55 | 0.1225 | 4 | 0.0153 | 49.0 | + 6] 716 |3,360] 0.0084) 716 | 4.69 | 3,480) 102° | 38°59 +0.18 | 21.3 | 5.0 | .. oe 
| +0°g9 | 78° 63°45 | 
7isd| ,, 38t | 45 | 55 | 0.250 | 4 | 0.08125) 485 366 | 1185 | 6,500} 0.319 | 1248 | 5.23 | 6,620| 100° 41°59| 5.64 18.3 | 9.55] .. es 3 
17°49 4 | 58° | 
T13e | 4, 3t | 45 | 55 | 0.3605 | 4 | 0.0451 | 480 | 666 | 1595 | 8,750} 0.418 | 1730 5.06 | 8,920, 101°), | 44°,,| 7.62 | 18.3 | 12.70] .. Aa 
22°49 | 78°49 | 57 | 
713f| ,, 3t | 45 | 65 | 0.4755 | 4 | 0.0504 | 47.5 | 858 | 2100 |11,200| 0.408 2270 | 4.94 |11,450 101°,, | 44°,5/ 7.65 | 18.8 | 16.20) .. me er 
| “eo 78°35 | * | 
707 | Feb. 24 | 67} | 55 | 0.127 | % | 0.00795 | 49.5 | 36.2 | G44 | 1,768] 0.056 | G44 | 274 | 1,800 1109 | 87°g5/ 205 | 96.5) 265) .. | .. 0 
| 3°39 | 70° i 2 | | 1 
708 | ,, 24 | 674 | 55 | 0.2555 | 3, | 0.0160 | 49 211 | 1118 | 3,670} 0.169] 2440 | 3.22 | 8,850 107°), | 379) 5.75 | 80.5 6.45) .. | .. 
9 | 72°. | 69°g5 
26 | 1450} 2.16 | 3,450 114%, | 42° 3.64 | 30.0} 4.72 2 
709) ,, 24 | 674 | 55 | 0118 4 |0.0148 | 49.5 | 114| 945 | 8,140] 0.079 | 216 | 8 48 so) *™ : ; isfy a 
4° | 6549 7219 
710| 4, 2 | 67}| 55 | 0.230 | 4 | 0.0209 | 49 | 264 | 1800 | 6,440] 0.1872 1900 | 8.32 | 6,720) 106°s¢ | 36° | +4.1 | 28.0) 9.57) .. sls 
| "48 | wy | a | 
wig & 90 55 ae } ne 50 |-160 | 945 | 1,68 es me om POM eae kin «“ - | 266) .. es 6—Samie tool as used for 713/. 
741 | Mar.17 | 90 | 55 | 0.110 4} | 0.01375| 49.5 | 178 | 1602 | 4,340) 0.111 | 1602 | 2.64 | 4,540) 110°y, | 55°45 4.1 | 37.0) .. me .. | O-Fresh tool. 
| | 818 | *, | 8% | 
715 | Feb. 24 | 90 | 55 | 0.218 4 | 0.0273 | 49 792 | 2080 | 6,400} 0.381 | 2225 | 2.88 | 6,740| 100°, | 33°)| 38 | 827) .. | .. .. | 7—Same as for 714, 
. | 20°54 | ss 76° 
» | | 
742 | Mar.17 | 90 | 55 Tool broke ee iS eo ce x = ee e ~~ % A * bare tae a ie 
743| 4, 17 | 90-| 55 | 0.2885 , § | 0.0360 | 49 | 163 | 2682 | 9,580} 0,061 | 2682 | 3.65 | 9,860) 105%, | 50°45, 1.7 | 280) .. a eh @ 
| 3'30 7418 wr) - | 
\" | } 

































































* Numbers in remarks column indicate the number of trials previously made by tool without re-grinding 


being the result of multiplying the actual cutting speed Scueputx B. 

by the vertical force V, and dividing by 33,000. Column22, —-— easier cewaeg = agN Sr secre 

ere the cutting stress in tons ad — inch, and is got 725 | 726 4320 | «727 | 798 
co! 








y dividing the vertical force ( umn 11) by the area 


70 | 70 | zt | 732 





of the cut (column 7) and by 2246. | 
__ In the tables the tests are arranged in the same way as 
in Schedules A, B, and C—viz., Table VIII. refers to aX ds | axk 


eet per min. 


Cut 3 in. — ; traverse } in. wide. 





experiments with variable plan ee of tool, the cutting 
angle being 55 deg. throughout. Table IX. refers to a 
special series made with one and the same tool’ (674 plan Dead slow. 
and 55 deg. cutting angle) at seven different speeds, From s ; : 


10 | | | «| oo | a 


t Mr. J. H. Wicksteed present. 


| dead slow to 84 ft. per minute, the cut being 3 in. by 4 in.; 
| whilst Table X. records the results of tests made with 
| tools of various cutting angles, the plan angle being 
constant throughout, and — to 45 deg. 
ts bynes of the results in these og pete been selected 
| for graphic representation in Fi, to 30 (pages 64 
and 65). Fig. 26 depicts the vanhation of the surfacing 
and traversing forces, expressed as percentages of the 
_ vertical force, with the different plan:angles of ' tools em- 
loyed—viz., 224 deg., 45 deg., 67: deg., and 90 deg. 
This angle is shown and called f in Fig. 25 (page 33 ante) 
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and Fig. 30 (opposite).] We see that the traversing force | the variations of the same percentages with tools of | as S/V, but it may reach 20 per cent. with obtuse cutting 
ratio varies but little and irregularly, and is of smaller | different cutting angles, all the tools being ground with a | — 
t is curious to- observe that whilst S/V diminishes as 


importance than the surfacing force. ; | 45 deg. plan-angle. : ei : 
The surfacing force ratio is seen to have its oats | Both the T/V.and the S/V ratios are seen to pass the cut gets heavier, the reverse takes place with T/V. 
Og. | 


values for tools with a plan-angle of 45 deg. (the cutting | through minimum values in the neighbourhood of 55 This is clearly shown in Fig. 28, where the results 
VARIATION OF ANGLE OF INCLINATION 


____ VARIATION OF SURFACING & Fig.29. OF R TOTHE HORIZONTAL 
VARIATION OF SURFACING & Ftg.27. TRAVERSING FORCES Fig. 28. (180 (H + W))=t, AND OF ANGLE 
Fig 2%. TRAVERSING FORCES WITH WITH DIFFERENT CUTTING ANGLES. VARIATION OF PERCENTAGE OF ; . OF INCLINATION OF R 
DIFFERENT PLAN ANGLES. (PLAN ANGLE 45° Turoucnour. ) SURFACING AND TRAVERSING FORCES TO THE NORMAL TO THE TOP 
(CUTTING ANGLE 55° Turoucnour): SOFT STEEL (Fiuiw pnessce) WITH DIFFERENT CUTS. f TOOL SURFACE (¥) 
Experiment N° 713 .b.c,de, &F WITH CUTTING ANGLE. 


SOFT STEEL (FiuiD Pressed) oo 
Toot Ancies 55°Curnna 45 PLan 





















































ed 603 
i q Rg 
cs) 
: g 
‘ S Ss : 
’s 8 % 
3 9 
} ; 5 
10 -20 
ow n s 
o 
aia 45 675 90 45 60 75 20 OF O02 OF OF OS 0 OM et Ww 
Plaw Angics. Cutting Angles. Deptty cf Cut. Cutting Angle of Tools.’ 
TABLE IX.—EXPERIMENTS WITH UNIVERSAL DYNAMOMETER. VARIABLE SPEED. 
TooL ate 3 | Force “ m1 1g 3 | 2 
ANGLE. ACTUAL 5 | | MEASUREMENTS. 2 sg isn ra : cd 
PS a | : a 5 Bes | E $ | = | g 
3 | Sr a © laige>|® 1-3 , ig | £8 5 | REMARK 
.. |" o Ss sg & ne ee eee ee oe Soe ee ee oe oe toe —. 
= tk Pe | w |e is r Ss te4 ae | = = ae ite | 
4 me ei a) | oes 218 19 |8) wl & | 't3)-4 1 xt: se hae = | 
3 qd 8 | 8 32, 8 Te et ae. a ee ae Ses | » &G Fe 
<= x 3 6 |} 26 3S S fa ise 8 n 6/31! 8 - eS & \.o8 hue, | 
S £6) 6° ie <4 | 6 fe" |e" > | &.| a ler ia é |e '‘@ & a 
1 te) & a 6 ?. Tres ti Ce wee wae ee wae ae ae ee ee 22 
390s BstCiaS”siimssS| sim. sqein. | ft per) Ib. | Ib. | Ib. | Ib. Ib. | tns p 
deg. deg |} min, | | | £q. in 
724 =Mar. 14 45 45 q 's Dead slow experiment. Tool broke. Ot 
725 » 14 | 67} 55 0.8545 | 44 | 0.0222 — 110 990 | 5140 | | | Same tool used throughout. 
| (500 1540 9060 | 
726 » 16 | 67% | 85 .| 0.9545 1 0.0443 { Dead | { to | to | to \ - 1113. | 0 
| (150 , 1360  ssao f | 
727 » 14 | 67) 55 | 0.8545 | 2 0.0448 10 | 400 1413 | 8540 be - i 2,58 | 86.5) 1 
728 » 14 | 67) 55 | 0.3545 1 0.0443 20 | 405 1539 8510... a fe a 5.16 | 86.5 | 2 
729 , 14 | 67} 65 | 0.3545 | 2% 0.0443 80 | 470/ 1800 8400. se a oe aM a 5. 5368 | 85 | 8 
730 » 14 | 67h 55 | 0.8625 | f 0.0453 45 | 600 1610 $415 0.873 | 1720 48 | 8630/101°,) | 37° 7.18 192 11.45 | | 4 
| a 78°30 | 30 ae ae 
73la, ,, 14 | 67} 55 | 0.8405 | 2 0.0426 60 | 3830/1480 8100, .. . s i ie oes es << of 84.9 | 5 ~-Jarring badly. 
731b mg | 67 55 0.3465 h =: 0.0433 60 | 330 1250 8780 ae ea sé ae ee Pe eer aie 16.00 90 6—Jarring ceased. 
782 , if 67 0.3410 4 0.04262 84 * 1390 7480 | (Tool failed in 1 min. 12 sec.) 19.0 | 78.5 | 7—Jarring terribly. 








* No reading, a3 vibration closed the gauge-cock. 


TABLE X.—EXPERIMENTS WITH UNIVERSAL DYNAMOMETER. VARIABLE CUTTING ANGLES. 


The numbers in Remarks column indicate the number of trials previously made by tool without regrinding. 







































































; i & oes Pi ae 
Too. | _ $ Forcr =: = i ae er x 
| Amex, | ActUaL a) MEASUREMENTS. | g | 87 a ; | | a 
| _ q | a ct 2) a = . 
B | | = z d s an 5 oe | rs o-7 z 
= | ~ Ay Se & | a - —3 |$a>| & 2 | 2) joe | REMARKS 
& Date. r-) Sg 2 n & se > 5 = 3>+/ 8 es | > s Ss | £ 2 2 
3 st ] 3 | = 
Zz Ei 2, |as 2 2 E 4 & * a | "+3 s ” x x | oe 2 
| Bee se: oti te we wee et ae ee ee oe > |p | 88 = 
& |& 16 | a? |BF) < 6. |e" /e") > |] w |e i> v |e g _a | o./ mF 5 
<1’ e— 7s sje |2 | &@ |o jo fm] we | mw] wm] | ae | a | 1a | 10 | 20] a | s2 93 
[as | 8 | a | im | in. | eqim. |ft.per | Ih | Ib | Ib. | 1b. Tb. | | inn pe = 
| | deg. | deg. | } min. | sq. in. 
744 | Mar.17 | 48 | 48 | 0.1255 © 4 | 0.0157 | 49 | 105 | 1156 3470 | 0.001 | 1160| 3.0 | 3570 108°, | 56°, 3.0 | 84 | ote FE 
| | | | 59 | ian 52" | | | 
745 | 4, 17 | 45 | 45 | 0.802 } | 0.0828 | 48 | 825 | 2182 9300 | 0.878 | 2896 | 8.98 9580 104", | 56") 896 | 235 | 4 
| 20°49 | 78°54 47°55 | | 
| | | | “ | 
717 | Mar. 8 | 45 55 | 0.030 "See es ee oe oe ie - af a . Hele. (Fee | 1—As for 716. 
76 |, 8 | 45 | B& | O15 | yy | 0.0072 | 49.5 | 78 | 665 1123 2 oer | oj 7.0 | 582 | O—Fresh tool. 
718 2 45 55 | 0.131 ys .| 0.0082 | 49.5 112 | 711 | 1344 | fee ERS eee |e 8.35 | 83.0 2—As for 717. 
719 | 3, 8 | 45 | 55 | 0.968 |} | 0.01645] 485 | 320 | 1026 3250/| 5 | .. | | = 9.9 | 317 3—As for 718. 
70 | | 8 | 45 | 55 |O870 yy | 0.0881 | 482 | 510 | 1215 | 5150/}3 | .. | 1B +) 9.98 | 28.7 4—As for 719. 
Tile | Feb. 24 | 45 | 56 | 0.119 i | 0.0149 | 49 [+18 | 898 | 9050) ("3 | -- | 2 0.52 | 27.5 2 
712) | | 45 | 55 | 02635  } | 0.0804 | 485 | 836 | 1508/ 6210/} & | .. - 54 | 857 | | 4 
Tide | Mar. 3 | 45 | 85 | 0.9005 | | 0.0151 | 48 | 606 | 1595 | 8750 Ae oe Pes 7.62 | 18,3 | 12:7 | 4 
722bis| ,, 14 | 45 | 75 i H oe ‘ * om, pian Test ae i ne SOE 
39 | a7 | 45 | 75 | O11 i |ociso | 49 | 752 | 1908 | 4370 | 0.804 | e80 | 213 | 4850 115° | 98°, 12.7 | air 0 
| | | oad 4 Nae yes 7649 | | | 
Pad, ik Bere 
74004, «17 | 45 | 75 | 0:88:54 | 0.029 | 485 | 1450 | 2588 | 7220 | 0.572 | 2022 | 247 | 7790 112° | 86%g9, 29 35 | 1 
| | | vad Te 75's | bork 
737; ,, 17 | 45 | 90 | Gov 4 | 0.0co | 50 | 780| 2610 $360] 0.28 | 2710) 124 | 4850 198%, / 946/27 | 7 |. |. |. 0 
| | a2 | | B14 90° | noe 
738 » 17 | 45 90 ts t | | .. | 3000 | ail | | " | 1 





Bese re * ‘The numbers in Remarks column indicate the number of trials previously made by tool without regrinding. 


angle being 55 deg.). This minimum varies from 33 per The minimum values of the percentage ratio of surfacing | of experiments No. 713 a, 6, ¢, d, ¢, and f, made with a 
cent. of V for light cuts to 18 per cent. of V for heavy | to vertical force vary from er cent. for light to 18 per | single tool, are plotted for different d ths of cut from 
cuts. .On the other hand, the percentage sometimes | per cent. for heavier cuts. ith a right angle for the ,; in. by } in. to} in. by } in. (tool 45 deg. plan, 55 deg. 
rises to nearly 40 per cent. _ | Cutting angle and for I 
In Fig. 27, above, curves have been drawn showing | 80 per cent. of V. T 


age this ratio may attain cutting aed 
/V is again not so important Fig. 29 -shows how (i) the angle of inclination’ 
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of R to the: horizontal, alters with ‘tools of different:cut- 
ting angles (plan angle 45 deg.). . It also shows how the 
angle of ‘inclination y )} of R to‘the-normal to the face of 
the tool -is affected’ by changing’ the value of the cutting 


le. 

“Phe inclination of ‘R tothe ‘perpendicular to the tool 
face (y) is remarkably constant for ‘all tools except the 
keenest. It does not vary by more than 1 o-. for tools 
of 55-deg., 75 deg:,’and 90 deg. cutting angle, the average 

value for these’ being about 39 deg. 
Fhe angle += [180-(ax:+ y)] at first increases and then 
diminishes as the ‘cutting. angle -gets more acute. ‘It 
-attdins a-maximum value of 78 deg. at a cutting angle of 
55 deg.;’ at whieh V,<T/V and -S/V’ are a minimum. 
- Fig.'80 shéws some of these variations’in a more realistic 
mantier.°“The-lewer-and upper Views ‘are of:the same 
‘kind wlread y-described in‘F igs: 24 and 25 (page 33 ante), 
‘Pho ox pierititents {numbered 725 to 732° inclusive),‘the 
results “f' whwhi’ dre “givea iTable «IX .;: are” of special 
interedin regard to: fitst;:the variation” ofthe cutting 
force as the’ ctit —— at-4‘very slow speed'ssecond, 

e 


forging. Atsuch a slow speed as this the cutting has 
time to shear off right across in separate fragments, 
whereas it forms a continuous curl of considerable rigidity 
when the cutting speed is higher than a few feet per 
minute. These ents: measured in this experiment 
about } in. across the widest part of their surface next the 
ve of the tool in the direction of motion. os a 
xperiments 727 to.732 show a constantly diminishing 
a as the speed increases up to 84 ft.. per minute, 
notwithstanding the fact that the same tool was used 
upon ‘the whole series of cuts without re-grinding. The 
results of these trials are shown. graphically-in Fig. 33. 
In experiment 732, when.running 84 ft. per. minute, the 
tool was removing material at the rate of 12.3 1b. :per 
minute ; but failure ensued in 1 minute 12 seconds. 
Further comment on the results of these experiments 
is reserved until the heavier cuts required to complete the 
series have been made. = 
i In conclusion, the author. desires.to record his great 
‘indebtedness. to the following puciens :~Mr. Dempster 
Smith, Demonstrator of: Mechanical Engineering in the 





the variation of the’cutting stresses with “large: ranges: of |'School of Technology, for assistance in the laborious work 
speed vatintion.: ~ olsen Nena ars Pi wes of compilation ‘and’ reproduction: of. the results;:to: Mr, 
Fig. 31. VARIATION OF CUTTING FORCES AG CUT PROGRESSES, ; 
< Speed, Dead Slow. Soft Steel (fliid pressed). 


lee, “elnch Gut. %e Inch Traverse. Tool angles 55 Gated 674 Plan. Fig. 32 





8, 
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3 sS 
~~ Ss 
8 . 
; 
s S 
0 26 5 5 10 1:25 1-5 Dv. 0 o2 
(9993.2) Travel at Tool Pant 
EXPERIMENTS 726 TO 732. 
Fig.33..0n sorr 
Fig.30. 
Trials. 737. 739 7180 744. 











These experiments ‘were’ made with a tool having a 
55 deg. cutting’ and 4 67}deg. plan angle, a cut } in: deep 
by 4 in. wide being takén. ° *" © F 

From numbers 725 and 726 the lathe was turned round 
at a cutting speed of about 1 ft. in five hours, by means of 
a wire tope made fast’ round the ‘large ‘cone pulley, and 
hauled upon by a man operating a winch. . 

A pointer about. 5 ft.’long was clamped upon.the forg- 
ing, and thé fout dynamometer gauges were read atevery 
4 in. ‘of ‘motion ofthe énd-of this pointer—i.e., at about 
six one-ltindredths ‘(0:0625) of an inch of the-cut.' The 
vertical force varies from 9080 ‘to 8920 every § in. of 
motion of the tool, ‘the same wave-length characterising 
the variation of the surfacing and traversing forces. The 
observations ‘have ‘béen plotted in Fig. 31 on a base of 
actual relative tool motion?'' * x2 ; 

A similar experiment, No. 636, carried out with the 
first dynamometer, is shown in Fig. 32, above. Here 
the cut was heavier—{ in. byt in.—and the tool had a 
45 deg. plan and 60 deg. cutting angle. The wave-length 
of the forge is about 0.6 in.‘for this‘experiment, and it 
varies between 13,000 Ib. and 8000 Ib. -It will ‘be observed 
that the force ‘attains a maximum ‘soon after the cutting 
commencés to crack’ or shear across, and that it drops to 
& minimum when the small piece of cutting falls off the 
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lbs. 












Cutting Stress. 
see de ee 8 8 
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J. T. Hodgson, mechanical superintendent, by whose care 
and ingenuity the difficulties connected with the construc- 
tion and successful use of the dynamometers, which were 
constructed in the school workshops, were eventually over- 
come; and to Mr. C, Coups, turner, who carried out all the 
trials, not only of this series, but of those for the Man- 
chester Committee. The consistency of the results ob- 
tained is largely due to the high degree of intelligence 
and skill displayed by him. 


APPENDIX.* 

Summary of Conelusions.—In the case of both steel and 
cast iron, the simplest close approximation to the law of 
variation of cutting force with area of section of cut is that 
for a given traverse it is simply proportional to the depth 
of the cut; or, in other words, t' i c 
stant for a given width of traverse, and a given cuttin 
angle of the tool. [Compare rh 11 to 18, e 31 ante. 

The way in which the width of traverse feed- affects 
the cutting stress is shown in Figs. 19 and 20 on the samé 

; the former for cast iron, the latter for steel. 


n the case of cast iron the cutting stress is, on the whole, | - 





* This Appendix was added on the occasion of the 


less for coarse than for fine traverses ;: whilst for steel the 
reverse 'is.the case for keen tools. 

The cutting stress varies a good deal with the cutting 
angle of the tool. It isa minimum. both for cast-iron 
and steel:in the neighbourhood of a 60 deg. cutting angle. 

_ From other series of trials it was found that the cut- 
ting angles which showed the lowest values of cutting 
stress were by no means those which withstood the 
greatest amount of cutting before requiring to. be re- 
ground. The most durable angles were found to be 
about 80 deg. for cast fron and about 70deg. for steel. 
Whilst with tools of 60.deg. cutting angle, the cutting 
stress was.only. from 50 to 60 tons per square-inch for.cast 
iron compara hardness) ; the. cutting stress for the most 
durable angle—that, viz., to be recommended for shop 
use (about 80 deg.)—is from 76 to 84 tons per square inch. 

Similarly, for steel (soft fuid:-peemed} Ae minimum 
cutting stresses are from 65. to 78-tons per square inch 
(cutting angle, 60 deg:) ; whilst those stresses for the best 
shop angle of tool—viz., 70 deg.—are from 88 to 92 tons 
per square inch. : ‘ : ; 





04 0-6 o-8 
Motion at Tool Point. 


at the cutting stress is con- | Th 





paper being read. 





The cutting stress varies but little with the s of 
cutting, whether in thé case of cast iron or of ph ee 


DIAGRAM OF <CUTTING FORCE ON SOFT STEEL, 
Tage ae 1%" Feb.1904. Speed lfoot uv 4% Houre 
ly Cut. Inch Traverse. Tool 


60° Gutt9 45 Plaw 





1:0 12 14D. 


The net horse-power required for cutting may be roughly 
estimated by multiplying the-cutting stress in pounds per 
square inch (.¢., the vertical component of the resultant 
cutting stress) by the area of the cut in square inches 
(a), by the cutting speed in feet per min. (v), and dividing 
by 33,000. Thus we obtain for 


Cast iron Shop angle = 80 deg. 
Net cutting horse-power= "5 O09 av = 5.43 av. 


“To find the horse-power to be supplied in order to 
remove 1 lb. of cast iron per minute, av must be such 
that-[u being the density in lb. per cu. in.]— 

12 “av =1)b, 
or 
av must = 1 ° 
124 

This (medium) cast iron had a density of 0.259 lb. per 

cubic inch .', @v=0,.322; and 
Horse-power=5.43 x .322=1.746 per lb. per minute. 

If the horse-power lost in friction is 0.3 per lb. per minute, 
the gross horse-power required to remove cast iron at the 
rate of 1 lb. per minute will be 

Gross horse-power=1.746 + 0.3=2.046 per lb. per minute, 

For steel shop angle=70 deg. 


90 x 2240 


Net cutting horse-power = —— arv=6.1 av. 


To remove 1 lb. of steel per minute we must have 


av = .292 [u being 0.285 Ib. per cubic inch. ] 


Ewe iret 

~ 12% 0.285 
So that the net horse-power required for removing 1 Jb. 
per minute is 


Horse-power=6.1 x 0.292=1.78 per lb. per minute, 


and with the same allowance for friction as for cast-iron. 
e 


Gross horse-power =1.78 + 0,3=2.08 per lb. per minute. 


Thus ‘the horse-power’ required pound of material 
machined-per minute is about 2, whether the material be 
steel ‘or cast iron. ‘ 

Pér unit of volume removed the horse-pdwer is about 
15 per cent. (of the value for‘cast iron) more for steel than 
for east iron. , ; 

‘As-seen by- reference to Fig.-27,' the’ traversirig and 
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eurfacing forces (like the vertical force) vary — 
with the cutting angle of the tool, the latter being muc 
greater than the former. 3 
The surfacing force varies from 25 to 75 per cent. of the 
vertical force as the cutting angle increases from 55 deg. 
to 90 - : 
Its value for the best shop angle for cutting steel 
(70 deg.) is about 30 per cent. of the vertical cutting 
stress, or, say, 30 tons per square inch of area of cut. 
The traversing force varies from 8 to 20 per cent. of the 
vertical as the cutting angle increases from 55 deg. to 
90 deg. ; and for the above shop angle of 70 deg. it is 
about 10 per cent. of the vertical cutting stress, or, say, 
about 9 tons per square inch.of area of cut. 
The surfacing force thrusts the saddle against the bed, 
and a frictional resistance to the traversing motion of the 
former is thereby produced. If the coefficient of friction 
be taken at 4; then the total force to be overcome at the 
saddle by the self-acting traversing mechanism due to 


both of the above forces would be * + 9 = 19 tons per 


square inch of area of cut, the material being soft steel. 
The proportions of traversing and surfacing to vertical 
forces for cast iron have not yet been determined. 
Variations of the angle which the cutting edge of the 
tool makes with the axis of the work (in plan) do not 
—— much change either in the vertical or the two 
orizontal components of. the resultant cutting force, 
The shape of the tool in plan.does not, therefore, 
materially influence the cutting force. The best sha) 
to give the tool is that which lends itself most easily 
to forging and grinding; which, i.e., is easiest to keep, 
and loses least material by successive regrindings. The 
round-nosed tool appears to best meet these requirements. 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting of the Physical —— of London, 
held June 10, Dr. R. T. Glazebrook, F.R.S., President, 
in the chair, Professor H. L. Callendar gave a demon- 
stration of the ‘* Projection of the Indicator Di ms of 
a Petrol-Motor.” The lantern-slides illustrated the work- 
ing of the motor under various conditions, and were pre- 
pared to elucidate the nature of some of the defects which 
occur in practice. The motor itself was exhibi in 
action, with the indicator attached, and the actual dia- 
grams were projected on the screen showing the changes 
of form as they occur when the conditions of running are 
changed. The motor employed was a Clement-Garrard 
cycle-motor, with 60-millimetre bore and 70-millimetre 
stroke. The inlet valve is automatic, and is provided with 
an arrangement for varying the tension of the spring for 
experimental purposes when the engine is running. The 
indicator used was a Hospitalier-Carpentier manograph, 
with certain modifications which are necessary for —. 
speed work. It is connected directly to the cylinder by 
a short steel tube in place of the long fine-copper tube 
usually employed. The pressure acts on a thin steel disc, 
the movements of which are communicated to a lai 
pivoted mirror, which is tilted upwards through an angle 
proportional to the pressure acting on the disc. The 
movement of the mirror is observed or recorded by a ray 
of light reflected on to a screen or photographic plate. 
In order to record the pressure at each point of the stroke 
in the form of a continuous curve or diagram, the mirror 
is simultaneously tilted from side to side bys little crank 
revolving in time with the flywheel, so that the spot of 
light reflected from the mirror moves horizontally in time 
with the motion of the piston in the cylinder. Owing to the 
high speed the spot of light is seen’as a continuous curve, 
which is readily measured or photographed. The engine, 
like most other internal-combustion engines, works on 
the four-stroke cycle of operations—suction, compression, 
a and exhaust—and runs at speeds varying from 
2000 to 2500 revolutions per minute. 

Professor Callendar exhibited a series of lantern-slides 
—— how the characteristics of the diagram depend 
upon the Fg of the stroke at which the gases are 
ignited. He also demonstrated experimentally how the 
pressure retardation, which occurs when using a long fine- 
copper tube to connect a high-frequency engine to a 
manograph, could be compensated by retarding the posi- 
tion of the spot of light relative to the piston by an 
amount equal to the reterdation of the pressure at any 

iven 8 . is 4 fruitful source of loss of power, 

ut it was shown that it could easily be detected by an 
examination of the indicator diagrams. A leak shows 
itself as a loop at the end of the compression stroke if the 
spark is retarded, coupled with a rapid fall of pressure 
during expansion. The effect of overheating of the engine 
can be well shown by comparing two diagrams en 
under similar conditions, with the cylinder cold in one 
case, but hot in the other. The hot cylinder shows the 
higher compression-pressure and the smaller explosion- 
pressure, so that the power is diminished for both 
reasons. 

Diagrams were shown to illustrate the effects of back- 
pressure, due to insufficient exaust lift or to a throttled 
silencer. The loss of power on this account is not very 
serious unless the throttling is excessive. 

Professor J. A. Fleming read a paper entitled ‘‘ A 
Model Illustrating the Propagation of an Alternating 
Current along a Telephone Cable, and a Simple Theory of 
the Same.” Although the mathematical theory of the 
propagation of alternating currents along -lineal con- 
ductors having capacity, inductance, resistance, and 
leakage has been developed by many writers in great 
fulness, the conclusions reached by them have not 
always. been readily. assimilated by practical _engi- 
neers, and in some cases unsound theories have been 
put forward regarding the conditions limiting telephonic 
speech along wires. The present paper contains an 





account of a model (exhibited at the meeting). which 
has been constructed by the -author,.for. the purpose 
of explaining in a simple manner the physical meanin 
of the mathematical :expressions which are reach 
in discussing the propagation: of alternating currents 
along a telephone or oe cable. The first part of 
the paper is concerned with a presentation of the elemen- 
tary theory of the phenomena expressed in terms of com- 
plex quantities, which forms a more suitable mode of 
investigation than the. use of ordinary trigonometrical 
analysis, as the time-element. is thereby. eliminated. 
Beginning with the fundamental differential equations for 
the distribution of potential and current in an element of 
such a cable when traversed by any current, these are 
then thrown into the form appropriate when considering 
simple harmonic currents, and a solution given for the 
potential and current distribution in the case of a semi- 
infinite cable, having a simple periodic electromotive force 
ey at the end. This solution is of the form 

= Ee-**(cos 8a — vsin 8x), and it indicates that the 
potential V at any point in the semi-infinite cable has a 
maximum value which is less than that at the origin E 
in an assigned ratio, and shifted backwards by an assigned 
angle in phase. A geometrical interpretation was then 
given of the above equations, leading to a graphic repre- 
sentation of the distribution of potential in the cable at 
any. moment, and the model shown illustrated the-mean- 
ing of the above equation and the graphic interpreta- 
tion of it. The model consists of a steel axis, on which 
are keyed a number of wooden discs grooved on the 
edge. These are set on the shaft eccentrically, and 
the eccentricity of the wheels diminishes in geo- 
metrical progression. h eccentric is shifted back- 
wards in phase compared with its preceding neighbour by 
an equal angle, and these eccentricities and phase-angles 
can be varied. Each eccentric wheel is embraced by a 
long string, the ends of which are attached to metal 
blocks, which can slide up and down on a steel wire. 
These strings are all of equal length. When the axis 
carrying the wheels revolves, each block moves up and 
down with a nearly simple harmonic motion, but the 
amplitude of that motion decreases from block: to block ; 
and, moreover, the phase of the motion of each block is 
delayed behind that of its next preceding neighbour by an 
equal amount. Hence, when the axis is turned round, the 
blocks, of which there are 48, are arranged in a periodic 
curve of decreasing amplitude, and move upand down ina 
manner which imitates the propagation of a wave of alter- 
nating current or potential along a cable. : The paper then 
proceeds with a discussion of the theory, and a very 
simple proof is given of Mr. Heaviside’s condition. for the 
distortionless propagation of a wave of electric current. 
The criterion of distortion is then applied in the case of 
one long submarine cable, and it is shown how far re- 
moved such a cable is from being a distortionless cable. 
The remedies which have been proposed are then dis- 
cussed, and it is shown that it is hopeless to expect any 
real advantage merely by bringing the iron armour closer 
to the cable-conductor, but that a large reward awaits any 
inventor who can bestow upon a long submarine cable 
inductance up to 300 or 400 henries per naut, without at 
the same time increasing much the usual capacity of 
0.3 m.f.s. per knot. Allusion is made to Professor Pupin’s 
investigations concerning the insertion of inductance 
coils at intervals along the telephone lines, and the sug- 
gestion is made that there is no difficulty in applying 
this plan to subterranean telephone trunk lines, and that 
considerable improvement in the transmission of tele- 
phonic a could thereby probably be effected. 

Mr. T. H. Blakesley congratulated the author upon 
the interesting result contained in his paper, that, under 
a certain critical relationship among the properties of the 
cable, relatively distortionless waves might take place 
whatever the frequency. But he thought some other of 
the consequences of this relationship might be more 
simply exhibited in the forms for potential and current, 


V = Ec cos (8x- pt), I= Me 008 (Ba — pt +m), 


where 


oak +(e) ; (LK-RC)p 


d tan 2m™= : . 
oo en 


K Cp\? 
1 ae 
+( K) 
q is of the nature of resistance, and m is the angle of lag 
of the current behind the potential, and is constant for 
all points of the cable. This lag-angle disappears when 
LK —RC=0; but from the expression for q? it is clear 
that this quantity will be independent of the frequency 
if L/R=C/K, which is again the same condition. Thus 
the real degradation of current would be the same for all 
tones, and the conjunction of current and potential, for 
all points, would be secured by this condition. It would 
not, however, be easy in practice to fulfil this condition. 
There was, however, something to be said for keeping 
both L and K small, as, in fact, they are in practice ; for, 
looking at the expression for g®, it will be seen that it 
diminishes as the frequency rises if CR > L K, and this is 
true of cables in practice. Hence, though e-* grows less 
with rising frequency, the resistance ¢ becomes less, 
so that the degradation of current is not so great as that 
implied in the mere increase of a with frequency. Mr. 
Blakesley pointed out that in operating: upon equations 
13 and 14, to obtain equations 20 and 21, the quantity 
/(R? + p? L*) (K? + p? C%) could be written in two 
ways:—/(KR +pLC)+p(LK+CR)*. The author 
chosen the top signs, but interesting results could be 
obtained by ch the bottom signs, and contemplating 
the equality of K R and p? LC. 
The chairman read a letter from Mr. Jacob, pointing 
out that the dielectric resistance of the 1880 Anglo- 
American cable, considered in the paper, is much higher, as 





it. lies in the sea, than the figure quated -by the: author, 
which. was obtained at 75 deg. Fahr.. and atmospheric 
pressure after 1 min. electrification. The electrification 
or absorption of the dielectric, however, masked all, the 
effects of the high insulation value. An inductance of 
300 or 400 henries per naut was beyond -possibility; the 
inductance should not be of a higher order than one henry 
per naut. bs : ‘ 

Dr. Fleming, in reply, said that. the relation between 
the electrical constants‘of the cable which gave distor- 
tionless _ transmission was discovered: and announced. 
twenty years or more ago by Mr..Oliver Heaviside. .- All, 
that he (Dr. Fleming): had attempted. to do was to 
simplify and illustrate the proofs of this. condition... The 
employment of complex quantities in. the discussion: of 
alternating-current problems led to a considerable simpli- 
fication of the analysis. As in :practice.wa:weresanly 
concerned with the maximum or-root-mean-squane, 
of. the. potential and current,::the introduction :of:the 
time variable: into. the equations:.Jed to..complicated 
expressions, the , physical meaning: of :which. was not 
readily apparent to most students. All,the usual 
algebraic expressions for current and potential at any 
point could, however, be readily obtained from the 
vector equations he had given. As the practical 
realisation of Heaviside’s distortionless condition for sub- 
marine cables, the figures given in the paper were merely 
intended to indicate the remoteness of its possibility. 
The correction furnished by Mr. Jacob for the insulation 
resistance of the dielectric’ when the cable was imme 


did not affect the general conélusions, ‘as, if the insulation 


resistance was greater, the departure from the distortion. 
less condition would be then still ter. He recognised 
that the ‘“‘absorption” of the dielectric introduced a 
factor not taken into account in the mathematical theory. 
As regards the practical superior limit of inductance 
which might be given to a cable, no one could say what 
invention might not bring forth. He was glad to hear 
that an inductance of 1 henry per naut might improve 
matters sensibly, because he had devised a plan by which 
an approximation to-this might be reached. ‘Mr. Jacob 
only confirmed the statement-in his paper in expressing 
the opinion that an inductance of 300 to 400 henries per 
naut was impracticable. 

Mr. M. E. J. Gheury then exhibited-a ‘‘Gyroscopic 
Collimator.” The instrument is-used in connection with 
an ordinary sextant, the observation being taken, as with 
the sea horizon, by bringing the image of an observed 
body into a field of vision, in which a horizontal grating 
of a special kind allows-the observer to ascertain the 
direction of the true horizon. 








CATALOGUES. 

Messrs. ALLEY AND MACLELLAN, of the Sentinel Works, 
Polmadie, G w, have sent us a pamphlet describing 
their ‘‘ Sentinel” high-pressure steam-trap. This is of 
the float type, and is made to work with steam pressures 
up to 200 lb. per square inch. 

A new catalogue of electric power generators and 
motors has just been published by Messrs. Johnson and 
Phillips, of Old Charlton, Kent: Illustrations are given 
of complete plants furnished by the firm for different 
customers, including many mining installations. 

new catalogue of centrifugal pumps, —— of 
working up to heads of 2000 ft., has been issued by the 
Worthington Pump Company, of 153, Queen Victoria- 
street, E.C. For these high lifts turbine | aw are used ; 
but the firm also build other types for giving large 
deliveries at low heads. 

_A new price-list of cast-iron drainage fittings, soil- 
pipes, and connections has been sent us by Mr. John 
Jones, of the Carlyle Works, Church-street, S.W. These 
are made in a large range of different-sized patterns, 
meeting the most stringent requirements*of«any of the 
leading local sanitary authorities. — 

Messrs. Marshall, Fleming, and Jack, of the Delburn 
Ironworks, Motherwell, have issued a new edition of their 
crane catalogue. Many patterns of locomotive cranes are 
illustrated, including a number specially designed for use 
in steel works, where the loads to be lifted aréanusually 
heavy to be dealt with by cranes;of this :type>. In the 
section devoted to overhead travellers both steam and 
electric cranes are illustrated, the latter being of the three- 
motor type. ; soak 

Messrs. Ashwell and Nesbit, Limited, of Great Cen- 
tral-street, Leicester, have issued a capitally-printed 
pamphlet describing the warming and veniiietien amonee- 
ments of the Great: Midland: Hotel at Manchester, for 
which they were responsible. .Air-filters form an .im: 
portant feature of the plant here; the air, before: being 

into the living rooms of the hotel, -being thus freed 

rom the soot.and fog so common in the streets of this 

—:. The distribution of the:air is effected.on the plenum 
system. Soni? > beet 

Messrs. Charles Churchill and .Co., Limited, of-9.:to 15, 
Leonard-street, E.C., have sent us a small pamphlet 
describing the Errington car ye | and adjustable die- 
clutch, for which they are the :sole British ‘agents... .‘The 
largest size will screw stock ? in. up to 2.in. in ‘diameter 
as well as 1}-in. pipe. . The Errington tapping device for 
use on drilling-machines is:also illustrated and described. 
With this the tool is automatically stopped when the tap 
has entered its hole to the depth required, and backs out 
on a lever being raised. ’ 

We have received from the Campbell Gas-Engine Com- 
pany, Limited, Halifax, a catalogue oftheir, “‘Little 

mson ” oil-engines and pumping plants made in sizes of 
from 1} to 6 brake horse-power. A further leaflet illus- 
trates their larger Campbell oil-engines, both portable 
and fixed. It is claimed that either class of engine will 
run satisfactorily with the heaviest and cheapest brands 
of petroleum on the market. 
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“« ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
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ELECTRICAL APPARATUS. 


5560. I. de Kaiser, Pittsburg, Pa., U.S.A. Coils 
for Electrical Machines. [2 Figs.) March 7, 1904.—This 
invention relates to field magnet coils for electric motors, and it 
has for object to provide a coil of simple, compact, and durable 
construction, having terminal leads projecting from adjacent 
layers at a place where they are most accessible. The complete 
coil comprises two substantially concentric strap coil sections 1 
and 2, which are separated by suitable insulation space. h of 
the sections consists of approximately one-half of the total 
number of turns, those in section 1 being continuous, or in simple 
series, while section-2 is divided into two parts 3 and 4, which 
may or may not contain equal numbers of turns. One end 5 of 
































part 3 is electrically connected to one end 6 of section 1, at one of 
the outer sides or faces of the coil, and the other end 7 of section 
1 is similarly secured to one end 8 of part 4 at the opposite side or 
face of the coil, sections 1 and 2 being oppositely wound in order 
that said connections may be neatly made within a minimum 
amount of space. The leads 9 and 10 are brought out from adja- 
cent turns of section 2, said leads being arranged for connection 
to wires or cables. The current may be considered as entering at 
lead 9, going through part 3 of section 2 to the end 5, then through 
section 1 from the end 6 to the end 7, and finally through the 
part 4 of section 2 from the end 8 to the lead-10. Obviously the 
current may be supplied to the coil so as to traverse it in the 
opposite direction, if desired. (Sealed June 21, 1904.) 


3790. C. A. Keller, Paris, France. Electric Fur- 
naces. [3 Figs.) February 15, 1904.—This invention relates to 
an improved electric furnace having a plurality of hearths com- 
municating with a central crucible, to which the fused metal flows 
by gravity from the hearths, the crucible being situated below the 
level at which the fusing takes place on the hearths. The electric 
current flows to and from each hearth through vertical electrodes 
a,b, The hearths ¢ are filled up with material to be fused, and the 
heat generated by the current fuses the metal, which flows down- 
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wards to the soles of the hearths, and then unites in crucible d, 
which gradually fills. The metal is thus kept heated, and the 
desired quantity thereof can be allowed to accumulate, so that, if 
necessary, a large quantity can be discharged at one time through 
the mouth i. If four hearths c are used, they can be divided into 
two groups, which are connected with each other in series, the 
two hearths forming each group being connected with each other 
in parallel. Preferably four. hearths are used, arranged, as it 
were, at the ends of the arms of a cross, the crucible d being 
arranged at the centre. (Sealed June 14, 1904.) 


LIFTING AND HAULING APPLIANCES. 


4138, Siemens Brothers and Co., Limited, West- | 5 


minster, London. (The United Telpherage Company, New 
York, U.S.A.) Telphers. (6 Figs.) February 18, 1904.—The 
object of this invention is to facilitate the handling and carrying 
of freight of various kinds. A is the telpher motor which may be 
of any desired form, and runs on the rail or overhead support B, 
receiving current through a trolley C from a wire D. Running 
on the overhead rail is what may be termed a supporting-trailer 
E, connected by links or bars F with the telpher motor, the ordi- 
nary draw-bar connection being used. Depending from both the 
telpher and the trailer are bars or hangers G supporting the bar 
H. Suspended from this bar H is the hoisting apparatus I, which 
may be of any desired form, but is here an electric hoist. Attached 
to the connecting-bar H are leading-blocks or pulleys J, over 
which the hoisting rope or ropes runs orrun. As shown in Fig. 1, a 
Single leading-block is used, and it will be noted that it is sub- 
stantially under the supporting-trailer E, so that the load carried 
by the bucket K is directly supported in part by the trailer, while 


-| If a counter-balance a is_necessary, it may be conveniently 





seen from this that the weight is well distributed on the parts and 
on the overhead rail. It very often happens, especially on wde 
= or in crowded shops, that it is necessary to carry trucks or 
ogs of wood or piles of lumber which are long in comparison to 
their girth, and the difficulty of carrying these through the 
narrow lanes and turnings of a shop is very great. By this in- 
the direction of its 


vention, however, the load can be carried in 





















































length without any danger of its swinging crosswise. In Fig. 2 
is shown a truck so carried, The invention may:also be applied 
to afford an additional support to the cab for the nrotorman. This 
is shown at L, in Fig. 2, M representing the usual controller-box. 
secured to thecab. (Sealed-June21; 


MINING, wer; ear: AND METAL- 


584. A, Retchwald, London. (The Firm of Fried. 
Krupp Aktiengesellachaft, Essen, Germany.) Metallic 
Wheels. (5 Fujs.J~ August 18,.1903.—This invention relates to 
wheels pressed from ’ -metal, and the object of the invention 
is, by combining tw6 Buitably,formed wheel halves, to produce a 
wheel with hollow spokes and a hollow felloe, which shall be of 
comparatively light weight, and at the same time exceedingly 
strong, and which shall resemble substantially in appearance the 
usual wooden wheels. Each of the two halves A, is pressed 
from a metal sheet provided with sector-shaped spaces, and has a 
hub portion, tapering, spokes of semicircular section in a piece 
therewith, and a trough-shaped felioe. Between both halves A, 


17, 

















B is inserted'a go re C, which increases the strength of the 
wheel. The hub portions of the plates A, B, O are supported 
against each other by distance-rings D, E, F, G, so as to admit 
of connection with the hub’ being made sufficiently rigid. ~The 
hub itself ‘consists of the lined hub socket H and two hub- 
plates K, L; these latter receive the wheel-plates between them, 
and are drawn tightly together by screw-bolts M. The tyre N is 
provided with’an internal groove to receive the rib formed by the 
external flanges of the felloe, and is pressed on to the felloe so 
that it is secured against shifting. In cases where the load 
to which the wheels are subjected is lighter, the centre rarer 
late O may be omitted; this will lighten the wheel. (Sealed 
June 21, 1904.) 


PUMPS. 


11,807. C. W. Milne and F. C. Haste, London. 
Pumps. [2 Figs.) May 23, 1903.—This invention consists in 
utilising the form of valve and valve-seating practically as 
described ‘in the prior specification, No. 23,306, of. 1900, in a 
pump in which the bucket is positively moved by a rod externally 
operated, the rod itself also carrying the valve, the construction 
being such as to render the pump particularly 8p licable for 
marine circulating systems and for short lifts of fluid. a@ is the 

ump-cylinder, within which the bucket b slides, being operated 
b a ce, to which it is attached by means of a we d, 
ie movable valve ¢ is fitted on the rod ¢, and rides freely thereon, 
its movement in one direction being limited by means of a stop- 
piece f, and in the other direction by the bucket itself, which is 
arranged to form the curve seating at g for the valve e to rest 


d | acting in conjunction wit 


mentioned specification, placed within the delivery pipe J, and 
the pump, yesehy back pressure in 


the latter is prevented. The valve & is inse! between two sec- 











tions of the delivery pipe 7, which are expanded at,their juncture 
at m to form the seating for the valve, and"at'n to form an abut- 
ment to limit the movement in that direction of the-valve, and 
also to form the passage for the delivery of the water. (Sealed 


“| June 14, 1904.) 


RAILWAYS. AND TRAMWAYS. 

12,262. J. W. Cloud, London, Fluid-Pressure 
Brakes. [2 Figs.) May 29, 1903.—This invention relates to an 
improved construction of valve, attached to’ the train-pipe and: 
adapted to be one by a device not connected with the train, 
soas to apply the brakes. As will be seen from the figure, that 
part of the valve which is attached to the branch pipe is con- 
structed in a similar manner to one-hal? of an ordinary Westing- 
house hose-coupling, with the exception that the arm or projec- 
tion 2, which is ordinarily provided for engagement with the other 
half of the coupling, is lengthened and extends in front of the 
orifice 3 of the part 1. The arm 2 is provided with a stud 4, on 
which hangs the valve lever 5, furnished with a boss 6 adapted to 
close the opening 3, which latter is provided with a soft rubber 
gasket 7. Normally the boss 6 is pressed against the orifice 3 of 





+3 





the valve by the engag t of the proj 8, 9 with the 
rojections 10, 11, thereby closing the branch pipe, and the valve 
ar 5is approximately vertical. When the lever 5 engages with 
a tripping device located on the road-bed, it is rotated on its sup- 
a 4, and the projections 8, 9 hcspay | disengaged 
rom the projections 10, 11, the compressed air in the train-pipe 
forces the boss 6 outward away from the orifice 3,80 as to open 
the valve'and permit air to escape, thereby applying the brakes. 
In order to close the valve again for the purpose of enabling the 
brakes to be released by raising the pressure of air in the train- 
ipe, the lever 5 is rotated to the vertical position, in which pro- 
ections 8, 9 re-engage with the projections 10, 11 the former or 
the latter projection being bevelled on both sides to enable this 
to be effec’ (Sealed June 7, 1904.) 


3563, E. J. Elford, Southend-on-Sea, Essex. Per- 
manent Way. [2 Figs.) February 12, 1904.—This invention 
consists in mounting the railway or tramway rails upon, and 
securing them to, longitudinal rail-beds made of iron or other 
suitable metal, and shaped transversely to the direction of their 
length to an arched bridge-like or corrugated formation, the rail- 
beds being supported by, and embedded in, the concrete foundation 
of the permanent way. a represents the itnproved rail-beds of 
the same or of a less or of a greater width than that of the foot of 
the rails b they are intended to support. They are arched, 





bridged, or corrugated, as at c, the arches, bridges, or corrugations 
being made of any suitable formation and dimensions and at any 
suitable intervals apart, but preferably with flat tops d, adapted 
to offer flat beds the undersides of the rails, and with inter- 
vening flat bases e ada) to rest on the concrete massi, The 
rail-beds may be secured to the rails b by means of cross-bars f and 
and clips g. _ Whére the abutting rail-ends 6! are not located 


above one of the rail-bed arches c, they are supported by accessory 
arches A, su 


by and bolted or otherwise secured to the 








the weight of the motor itself is borne by the telpher. It will be 





upon ; & is a suction valve of the type described in the before- 


y 
bases e. June 21, 1904.) 
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7819. J. Bowring, Manchester. Life - Guards. 
{3 Figs.) April 4, 1903.—This invention refers chiefly to life- 
guards for use with electric tramcars, und it refers to that type of 
guard in which a swing-gate or feeler b and a cradle e are em- 
ployed. Its object is to provide a more satisfactory arrange- 
ment for holding the cradle, and it consists essentially in forming 
a ratchet-like tooth n upon the rod k, which serves to reset the 
gate and cradle, and in so arranging the tooth nm that, upon the 
rodk being depressed to set the parts, the tooth, under the force 
of a spring 7, comes below the floor a of the car, and thereby 
prevents the rod rising until it is withdrawn from beneath the 
floor. The means for effecting such withdrawal consists of a 





Fig.1 












Leer? 


slotted lever-arm p on the gate b, which is loosely coupled to the 
rod k, and, moving in the arc of a circle, moves the rod k side- 
ways and its projecting tooth n from beneath the floor of the car, 
and thusfrees the rod and allows it to rise, and the cradle to be 
lowered. As a modification there may be a projection on the 
car floor engaging a slot inthe rod. The cradle ¢ is, by preference, 
connected with the gate b through the medium of a short lever 7 
on the gate axis and connecting-rod g, and such lever i is, by pre- 
ference, adjustable to suit the setting of the cradle to the right 
elevation. Fig. 1 shows the in the position they occupy 
prior to meeting an obstruction, and Fig. 2 the position they 
occupy after meeting an obstruction. (Sealed June 21, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


6943. E. O. Schlick, Hamburg, Germany. Mini- 
Rolling of Ships. [11 Pie.) March 5, '1908.— 

This invention relates to a device by means of which the oscilla- 
tory movements of ships may be iderably r d, and at 
the same time greatly retarded. For this purpose, one or more 
rotating bodies are employed, these being mounted in the ship in 
such a manner that forces similar to those developed in the archi- 
medean top are caused to act. In the constructional form illus- 
trated, a flywheel a is mounted on a shaft b that carries armatures 
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/ rotating between field-magnets m that are secured to the frame 
¢. One of the trunnions d of the frame c carries a friction-wheel 
n, around which passes a band o of a friction-brake, the said band 
being tightened by means of a lever p operated by a steam 
cylinder { The frame is provided with a wrist-pin 7, on which 
is journalled one end of a piston-rod 3, the other end being con- 
nected to a piston ft, a cataract acting as a buffer to limit the 
angular movement of the frame. As herein shown, the buffer 
device consists of a cylinder u, having journal bearings v to 
enable the cylinder to oscillate, ‘Sealed June 7, 1904.) 


STEZAM ENGINES, BOILERS, EVAPORATORS, &c. 


25,129. A. J. Boult, London. (J. F. Hottmann, Dubuque, 
Iowa, U.S.A.) Water-Tube Boilers. {4 Figs.) November 
18, 1908.—This invention of improvements in water-tube boilers 
has for objects: To secure a vertical compact structure ; to 
strengthen the internal construction ; to use straight water- 
tubes. a@ is the outershell of the boiler. At the lower end of 
the shell is the bottom head b, to which is united the internal 
fire-box f, consisting of a number of curved plates d placed ver- 
tically , and assembled in edgewise abutting relation. The bottom 
head b is united to the shell a by a series of staysk. Above the 
fire-box a plurality of water-circulating tubes r are in an 





inclined ition so as to facilitate the circulation of the water. 
ese tubes extend across the internal = 2 so as to lie in the 
A +, ol h +t The 


path of the flame and 


— P 
end of the inner she Fe closed by a crown sheet w, 


pooting thoongh the steam-dome of the boiler, and through the 
upper head z. This upper head is stayed by the employment of 
braces 2. The fire-box and the internal shell are di within 
the boiler, so as to provide a water-space 5. The crown sheet w 
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ate ae 
-| js.coyered by*the water, and the smoke-stack is also partly sub- 


merged. As the products of combustion pass oa the smoke- 
stack pare gt the steam-dome, the steam is slightly super- 
heated.~{Sealed May 31, 1904.) ‘ 

12,556, Clayton and Shuttleworth, Limited, and 
Ww. » Lincoln. Boiler Furnaces. [2 Figs.) 
June 3,-1903.—For the pu of preventing the fire-tubes of 
steam-boiler furnaces a when straw or other light 
substance is used as fuel, a baffle-plate, which extends across the 
fire-box in front of the tubes, is provided with prongs or fingers 
adapted to hold any loose straw or the like that may be carried up- 
ward against the baffle-plates by the draught until the flame con- 


sumes it. a is the baffle-plate, which is Shown curved so as to pre- 
sent a convex surface to the flame, and is provided at the ends with 
trunnion or pivot pins ) that drop into forked bearings ec secured 
of the fire-box d. 


to the side walls The lower edge :of the: plate 





rests 
te 


emt the tube-plate below the fire-tubes e!, but above the 
rom the fire-box roof g ; 


and the upper edge of the baffle-plate is at a short distance 
rongs or fingers h, which are preferably 
of wrought iron, and bolted to the plate a, extend toward the 
furnace front from near the upper edge of the baffle-plate, and 
may be horizontal, as shown in full lines, or incline or curve up- 
wardly or downwardly, as indicated by dotted lines. The baffle- 
plate may be rocked about its trunnions to allow refuse or 
ashes that may have dropped behind it to fall on to the grate. 
Baffie-plates of other forms and supported in a different manner to 
that shown may be provided with prongs or fingers, according to 
this invention. (Sealed June 14, 1904.) 

4962. H. H. Lake, London. (The Stirling Company of 
New Jersey, Chicago, Iil., U.S.4.) Tube-Cleaners. (2 Figs.) 
February 29, 1904.—This invention relates to a tool for cleaning 
boiler-tubes, and more especially to a tool which is adapted 
to be driven by means of a motor. The tool is provided with four 
radially-disposed cutting blades 1, 2,3, and 4, preferably constructed 
from two plates. These two plates are disposed in intersecting 
ge and to permit this each is provided with a slot extending 

from one end thereof, and practically to its middle, the slot in 
one of the plates being cut in from its front end, whilst the slot 
in the cther plate is cut in from its rearend. The blades are 
mounted at their rear ends in the body or holder 5, which is 


of. 


7 
—_* 
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provided with four pairs of radial ears 6, between which the 
radially -disposed blades are placed,.and-to which they are 
emer f The holder 5 is provided on its rear end’ with the per- 
forated ears 74, between which is pivoted the forward end of 
a block 8, the rear end of which is pivoted between the ears 9 of 
a coupling member 10, having a screw-threaded boss 11 for 
securing it to the motor. The pivot pins at the two ends of the 
block 8 are at right angles to each other, so that a universal 
coupling is formed. The formed end of each blade slopes away 
towards the rear from the intersecting point 13, and these 
sloping ends are bent slightly to one side, so as to form bevelled 
cutting-edges 14. The ends of one or more of the blades are 
waved or fluted, as shown at 15. (Accepted June 14, 1904.) 


MISCELLANEOUS. 
R. Davi Newtown, Manchester. 
ben Durnere.” (5 Figs.) May 21, 1903.—This 


aes, F. 
Car’ 
invention relates to hydro-carbon burners such as are used for 





which 


is provided with an upright central annular smoke uptake y 


heating furnaces. The inlet branch a of the elbow-fashioned 
metal blast casing has a sliding-valve c for regulating the amount 


of blast entering the casing. To give such blast as little resist- 
ance as possible the branch a at its junction with the outlet 
branch D is rounded off. The front of the branch b is formed 
with a flange b1 for attachment to the furnace, and larger than 
its other part, so as to receive a firebrick block d, which projects 
into the furnace and is held in position by set-screws e. The 
passage h this firebrick block is enlarged at its front end 
to form a shoulder g, against which bears the flange of a tube h, 
the back end of which enters the casing a, b, and is held securely 





is fur- 


by The back of the casin 
th a lid k, to the outside of which is attached an oil- 
supply valve J, and to its inside an oil-pipe m reaching centrally 


therein by means of set-screws i. 


nished 
through the casing into the pipe h. The front end of the pipe 
m is furnished with a cap 7 having a central perforation and 
a P carrying an inclined baffle-plate 9, against which oil pro- 
ec’ through ‘the central perforation strikes. The- air-blast 
rom the inlet a of the casing in entering the tube A is throttled, 
and is thus brought into intimate contact with the oil diffused by 
the baffle-plate g. (Sealed June 14, 1904.) 


4896. S. Carlson, Stockholm, Sweden. Pressure- 
Re Valves. [2 Figs.) February 27, 1904.—The 
— pressure-reducing valve is intended for illuminating or 

eating ee where petroleum or other liquid hydro-carbon 
is forced by means of a compressed gas into a burner, to be there 
vaporised. The valve serves partly to reduce the pressure of 
said gas and partly as a safety-valve when the pressure is too “om 
The valve consists of a casing 0, in which is arranged a flexible 
diaphragm b, beneath which, into the casing, opens a passage for 
the com gas and a pipe 7, through which the gas, at a 
reduced pressure, is allowed to flow to the petroleum receptacle 
for forcing petroleum into the burner. The diaphr: b is pro- 
vided with a valve-seat c, and bel ces ate down by a spiral spring 7. 
h is a valve depressed by a spiral spring m. This valve h is on the 








Y 


Yt, 


lower end of a spindle e, adapted to be raised or lowered by 
shifting an eccentric f embracing a yoke p secured to the upper 
end of the valve-spindle. In the ge for compressed gas, 
terminating below the diaphragm, is located a valve a, which is 
kept closed by a spring, and is provided with an extension reaching 
into the chamber below the disc. By turning the eccentric / in 
one direction the spindle e is lowered so as to depress the valve- 
seat c until the underside thereof strikes the valve a, which will 
thus be pushed away from its seat. If the pressure below the 
diaphragm becomes too great, the spring i will be overcome and 
the valve-seat c moved away from the valve a, which closes either 
entirely or partially, opening again when the pressure of the 
spring ¢ is greater than the pressure within the chamber. (Sealed 
une 14, 1904.) 


5302. G.T.Temple and J. McRae, London. Pipe- 
Couplings. [4 Figs.) March 8, 1904.— his invention relates 
to pipe-couplings of the kind in which a direct metal-to-metal 
joint is obtained between the ends of the pipes by means of a 
coupling-piece screw-threaded internally at either end with 
threads of different pitch, which by their differential action on 
the correspondingly screw-threaded pipe-ends draw the latter 
firmly into contact. The two pipe-ends a, b are screw-threaded, 
one of them, a, with a thread which admits of a ferrule ¢ to be 
screwed thereon until the end of the pipe a projects slightly 
beyond the outer end of the ferrule ; the other pipe } has a screw 
thread which is long enough to allow the differential coupling- 





E 


iece d to be screwed so far thereon that the pipe end projects 
yond the outer end of the coupling. The coupling is bored half 
way from either end to different diameters, the Coaier end being 
made with a thread ¢ of {the same pitch as that of the pipe-end }, 
while the larger internal diameter f has a coarser th formed 
thereon of a pitch equal to that of the external thread g on the 
ferrule c. When the ferrule ¢ and the coupling d have been 
screwed on, the pipe-ends are brought together in such relative 
position that a tight joint will be insured between their ends 
when the coupling has ed forward far enough to become 


ual: th ae De ant the pi d b, i 
engaged on the ferrule on the end b, or approxi- 
mately. P ito close contact by 








mately so, and the ends are then brought 
screwing home the coupling-piece. (Sealed June 21, 1904.) 
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OUR LATHES STILL LEAD 
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SPECIAL DESIGNS. UNIQUE FEATURES. 
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This is our latest 84 in. HIGH-SPEED LATHE for BAR WORK, which has a host of good points. 
Some of these are:—33 in. dia. hole through Spindle, Friction-Geared Head, Auto. Stops, 
Safety Interlocking Motions, Positive Feeds, &c., &c. 


TURNED FROM AMILD STEEL STRAIGHT BAR 232 


CARBON -I5 TENSILE 36 TONS... 
5 Sie eck 7k 2 2h 43 433 
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"ROUGHED DOWN AT 46FEET PER MINUTE 
TH READ & GROOVES CUT, ENDED & FINISHED COMPLETE 


TIME TAKEN FROM START TO FINISH: QHOURS 25 MIN. 
“IN OUR 62 CENTRES HIGH SPEED LATHE ~ 














Sample of work done every day in the leading Electrical Firms in the country. 
This is One of the many jobs from the Bar that this Lathe is specially adapted for. 


OUR LATHES SAVE MONEY FOR OTHERS, WHY NOT FOR YOU? 


We have numbers in operation here. Call and see them ! 


DEAN, SMITH & GRACE, b> “oe 
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HIGHEST AWARD FOR VENTILATION. 








“4 Paris Exhibition, 1900: 2 Gold Medals and 1 Silver Medal. is 

i THE “BOYLE” SYSTEM a = 

rt 19 Ce VENTILATION FOR SHI ag 

The “ BLAKE-MARSDEN ” IS THE BEST. te eS ee FE 

ae ROBERT BOYLE & SON, Ventilating Engineers, ai 

It is the result of 45 YEARS’ EXPERIENCE. Used in all the most successful Roadstone |= > —” 1 ‘Borawaus, Staxer, ie 3 
Be Catalogues and full particulars on application, a 


Quarries, and by the British and Foreign Governments, Railways, Harbour and Dock Works. 
Also by many hundreds of Corporations in the United Kingdom, South Africa, &e. 


80 GOLD and SILVER MEDALS—All Highest Awards. 


H. R. MARSDEN, Leeds. 


The London & Provincial 

































Will start The 
‘ tay dl on 
Boiler Covering Company, |) ““ “et 

27, QUEEN STREET, LONDON, E.C., Hee ties fi 
. List 162. 







Undertake the Covering of Boilers, Steam Pipes, 
and other Steam Surfaces, 


HOT WATER & HOT AIR INSTALLATIONS, || 


Hydraulic Stations, and other Oold Water Pipes, 
with the best 5529 


NON-CONDUCTING COMPOSITIONS. 


DAVEY, PAXMAN & CO., Lp. | 


Specialities: 


ENGINES & BOILERS 


— FOR ALL PURPOSES. — 


tappets. ; 














Pulsometer Engineering C 08 
Rine Elms Ironworks, « Reading. 


London Office and Showrooms: 61 and 68, Queen Victoria_Street, H.C. 



















Makers of 
PAXMAN’S “ECONOMIC” BOILERS. 


PATENT INDEPENDENTLY-FIRED 
SUPERHEATERS. — 


PAXMAN'S PATENT DOUBLE-ACTING 
AIR & CIRCULATING PUMPS. 








CONDENSERS. Od 5901 
Latest Design ennai: COUPLED COMPOUND ENGINE, fitted anes eres HORIZONTAL COUPLED oetn ELECTRIC TRACTION 
1 
with PAXMAN’S PATENT DROP VALVE GEAR. 78, QUEEN VICTORIA STREET, E.C. ENGINE. PAXMAN’S PATENT HEAVY SERVICE TYPE. 








HIGH -LIFT TURBINE PUMPS 


(Protected by H.M. Letters Patent). 


ANY OAPACITY. 
: LIFTS up to 1650 feet. 
UNPRECEDENTED EFFICIENCY up to 80 per cent. 











5610 


MATHER & PLATT, ae mon worxs, MANCHESTER. 














THADFIELD’S «= ™™""™, SHEFFIELD 
Steel ied Steel 


HYDRAULIC CYLINDERS. DYNAMO CASTINGS. LOCO. WHEEL CENTRES. 
Hadfield’s Patent ‘‘Era’’ Manganese Steel 


IS THE SUPREME MATERIAL FOR TRAMWAY TRACKWORK 
—— AND 


ALL GASTINGS THAT HAVE TO WITHSTAND ABNORMAL ABRASIVE ACTION. 
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THE LOCOMOTIVE-TESTING PLANT AT 
THE ST. LOUIS EXHIBITION. 


By H. W. Hansury, Assoc. M. Inst. C.E. 


In continuation of our previous article on the 
Locomotive-Testing Plant at the St. Louis Exhibi- 
tion,* we are now able, through the courtesy of 
Mr. G. I. Alden, to illustrate the Alden absorption 
brake in use on that plant. At the same time we 
are in a position to give a fuller description than was 
possible when first we dealt with this subject. On 
reference to the engravings subjoined, it will be seen 
from Fig. 2—the lower half of which shows a partly 
sectioned end elevation, and the upper half a full 
section through the centre of the oil-pipe—that the 
brake hub, which is of cast iron, is in two parts, A A, 
and that each has a smooth disc, ? in. in thickness 
and 42 in. in diameter, in one casting with it. These 
dises, D D, are 2 in. apart when the two portions 
of the hub are jointed together in position on the 
taper seat provided on the journal of the wheels 
by which the locomotive under trial is supported. 
The seat to which the hub is keyed is tapered in 


order to facilitate the removal of the brake, a nut 
being provided at the larger end, by means of 
which it can readily be ‘‘ backed” off. To prevent 
the brake coming off endways, a nut is provided 
at the end of the axle, which projects some 
distance through the hub in order to accom- 
modate it. 

The casing surrounding the whole is also of 
cast iron, and made in two parts B B, distance- 
pieces being placed between them, and the two 
fastened together by 55 3-in. bolts. The hub and 
dises revolve within the casing, which is firmly 
fastened to the bed-plate, carrying the pedestals of 
the wippartina-winels. Brackets and rods attached 


to it, and to the sides of the bed-plate, are pro- | 


vided for that purpose. The brackets on the 
casing are attached by studs, as seen in Fig. 1, at 





placed as close together as circumstances are likely | 
to require. | 
Four copper plates, 4, in. in thickness, attached 9 
to the casing at the PB Rowton are situated one on | i SO IONS. 
each side of, and almost touching, the revolving | Exectricat Exuisits. 
discs. These are pressed against the discs, and| WE have already commented on the unfinished 
retard their motion on the entrance of water to|state of the exhibits in most of the Exhibition 
the chambers of the casing. The plates are re- | Buildings at St. Louis at the date of opening ; and 
tained in position at the hub by a cast-iron ring K | although it is true that the Palace of Electricity 
situated between the discs, and by four small /is further advanced than some others at the time 
rings L, L, L, L. The surfaces of the disos | at which we are now writing, it must not be 
are provided with a series of small grooves, radiat-| supposed that it has reached the degree of com- 
ing from the hub to the periphery, along which, | pleteness that many reports, already published, 
when in motion, oil flows from the centre to the would have us believe. The statement so freely 
rim under the action of centrifugal force. At the issued, that never before in the history of any 
rim a pipe is in connection with that through which | great International Exhibition has the installation 
oil enters, and also in connection with the reservoir, | of exhibits been finished at so early a date is alto- 
so that oil continually circulates round this system | gether misleading and, indeed, untrue. It must 
of pipes, that lost by leakage through the bearing| be admitted, however, that the progress made 
between the hub and the casing being supplied from | during the last ten days has been remarkable, and 
the reservoir. These arrangements for lubricating | bears a very eloquent testimony to the energy of 
are provided on each side of the brake. The oil| the executive, but there are still numerous empty 
coming through the bearing is collected by means | spaces, and many more are occupied only by packing- 


of drip-pipes in connection with a suitable recep- | cases. 


THE ST. LOUIS EXHIBITION. 
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tacle, and attached to the casing on each side of the| For various reasons the electrical exhibits are 
hub. With regard to asuitable oil for this purpose, | exceedingly difficult to deal with, and up to the pre- 
we may say that a cheap grade of cylinder oil | sent time we have not discovered where they are all 
has been in use, and appears to give satisfaction. | located. Electricity as applied to the arts and 
Water enters the casing at E EH, and leaves at H, | manufactures has made such rapid progress during 
separate inlet and outlet valves being provided for | recent years, and has become so closely allied with 
each brake, the whole of these being collected into | many industries, that a close classification is well- 
one group, well clear of the rest of the plant, and; nigh impossible. Indeed, the writer has heard 
convenient for operation by one man. doubts expressed as to whether any attempt will 

In conclusion, we should like to mention that we | be made in future exhibitions to devote a building 
understand that the initial difficulty experienced in | exclusively to electrical exhibits. To separate elec- 
regulating these brakes, which was due to the great | tricity from such exhibits as are to be found in 
variation in the pressure of the main water supply, | connection with Machinery, Transportation, Manu- 
has been partly eliminated by dispensing with the | factures, Mining, Varied Industries, and a host of 
automatic valve, which was originally designed to | others, which all have separate buildings allotted 
| cope with this difficulty, and operating the inlet and | to them, is absolutely impossible. These diffi- 
outlet valves by hand. The only proper solution | culties are natural, and we anticipated thera ; but 








G G, and those on the bed-plates by bolts in T-slots, | of the difficulty lies, we think, in the provision of 
which enable them to be placed in any position | a suitable accumulator ; but, however that may be, 
necessitated by the wheel plan of the locomotive | we are informed that by the means just mentioned 
to be tested. In cases where the driving-| several good trials have been made; but as these 
w heels of the engine are very close together, as/| figures are not yet available, we are unable to 
m a ‘ Consolidation” engine, the brackets G G | express a definite opinion as to the efficacy of the 
are removable to the studs which are provided| method adopted. The other difficulty in the use 
for their reception at F F, in Fig. 1, where of the testing plant referred to in our previous 
they are shown in position by dotted lines. With | article—namely, the formation of ‘‘ flat” spots on 
this arrangement the supporting - wheels can be / the tyres of the supporting-wheels—seems no nearer 
——— ——___+_____________________ } elimination than before, and much time appears to 
| be spent in grinding them out. 





* See page 843 of our last volume. 


when we find a building, covering more than 9 acres, 
honoured with the very elastic title of the Palace of 
Liberal Arts, and discover that the meaning of the 
word ‘‘ Liberal” is extended to such exhibits as 
electrical apparatus, and even to steam-rollers, our 
difficulties are in nowise diminished. Adding to 
this the fact that no revised catalogue has been 
issued since the day of opening, and also taking 
into consideration the still imperfect state of the 
buildings through which we have to search for the 
widely-scattered electrical exhibits, it will be 
evident that at the present date it is impossible to 
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form an idea of all the subjects to be dealt with in 
our subsequent articles. 

The Palace of Electricity occupies a prominent 
and central position on the Exposition grounds ; 
its east front faces the Grand Basin, and both the 
north and west sides of the building are flanked 
by lagoons, so that it stands on a peninsula. The 
porticoes of the fagade are surmounted by large 
symbolical statues representing the attributes of 
electricity-—‘‘ Light,” ‘‘Heat,” ‘‘Power,” and 
‘Speed ”—whilst the corner towers are enriched 
by statuary. Over the centre of the building is a 
group entitled ‘‘ Light and Darkness ;” and of two 
lower groups one is called ‘‘ Wonders of Aurora,” 
and the other the ‘‘ Wonders of Lightning.” The 
main entrances are adorned with the statues of the 
more famous pioneers of the electrical world. The 
exterior of the building is of real architectural 
merit, and has the appearance of being a stately 
monument raised permanently to honourthe greatest 
of all modern sciences. It is only on entering that 
this illusion is spoilt, for within no effort has been 
made to clothe or hide the naked truth, the plain 
timber columns supporting the roof, and the host 
of wooden girders and ties being exposed to view. 

The Palace of Electricity is pentagonal in shape ; 
it covers an area of 9.1 acres, and cost 415,000 dols. 
The cone of the roof is about 75 ft. from the 
floor level, and is provided with skylights and 
monitors, which give a plentiful supply of light 
and ventilation. As will be seen from the ground 

lan, a spacious courtyard is enclosed by the 

uilding, which is also in the form of a pentagon. 
This when finished, we are told, will be made 
beautiful with flower-beds and lawns, serving as 
a pleasant resting-place for the weary visitor. 

The building is divided into blocks, these being 
separated by aisles. Perhaps the best way to 
describe this arrangement is to quote from the 
Official Catalogue :—‘‘ The exhibit palaces, ground 
plans of which accompany each catalogue, are 
arranged in blocks, with aisles, like the squares and 
streets of well-planned cities. Aisles are lettered 
and numbered. Blocks are numbered, and over 
each block is suspended a large sign, which indicates 
the number of the block beneath. In every case 
possible at this early date the location of the 
domestic exhibitors by block and aisle is given. It 
has been impossible to do this in the case of foreign 
exhibits for this preliminary edition. State ex- 
hibits are located by blocks and aisles.” 

In giving a classification of electrical exhibits, we 
quote official figures in numbering the groups :— 

Group 67.—Machines for using and generating 
electricity. 

Group 68.—Electro-chemistry. 

Group 69.—Electric lighting. 

Group 70.—Telegraphy and telephony. 

Group 71.—Various applications of electricity. 

These groups are subdivided into different classes 
(Nos. 428 to 451), but the utility of this list to our 
readers would not warrant our publishing it. 

The countries exhibiting are:—The United 
States, Argentina, Brazil, Denmark, France, Ger- 
many, Great Britain, Italy, Japan, Mexico, Portugal 
and Spain. 

A comparison of the electrical exhibits sent by 
foreign nations is somewhat difficult, but the fol- 
lowing will give some idea of how the several dif- 
ferent countries are represented, and of the present 
condition of their exhibits. 

Taking Great Britain and Ireland first, and using 
the language of the Official Catalogue, Block 7, 
Aisles D and T, will locate the space allotted to us 
in the Electricity Building. The first impression 
on visiting this block is one of disappointment, for, 
although there is an excellent show of scientific 
instruments, no heavy electrical machinery of any 
kind is seen. But on again referring to our Official 
Catalogue, we find we are credited with exhibits 
coming under the headings of Groups 67, 68, 70, 
and 71. 

Taking these in order, in Group 67 there is a 
working model, exhibited by F. B. Behr, of his 
monorail system and high-speed cars; there is 
a turbo-generator by Messrs. Greenwood and 
Batley, of Leeds; but this is installed in the 
Palace of Machinery. In Group 68 Messrs, 
Sherard, Cowper-Coles, and Co., London, show 
electro-galvanising exhibits, besides parabolic re- 
flectors, and copper-tubes and sheets made electro- 
lytically. In Group 70 the Consolidated Electrical 
Company, the General Post - Office, and Messrs. 
Muirhead and Co., all of London, are showing 
apparatus and instruments in connection with tele- 


graphy and telephony; whilst the India-Rubber | to us in the present condition of affairs. There are 
and Gutta-Percha and Telegraph Works are exhibit- | eight firms showing exhibits in Group 68 ; 29 in 
ing specimens of cables. Passing on to Group 71, | Group 69; 18 in Group 70; and 38 in Group 71 ; 
we find eleven well-known English firms, including | at least those are the numbers catalogued. At 
the Cambridge Scientific Instrument Company, | present we can give no further information con- 
Messrs. Crompton and Co., Messrs. Elliott Brothers, | cerning these, but hope to deal with them when 
Messrs. Kelvin and James White, Limited, and things are a little more in working order ; and we 
Messrs. Nalder Brothers and Co., exhibiting a | anticipate that some of the French exhibits will be 
very fine collection of various electrical instruments very instructive. 
and apparatus. It will be seen from the above! The whole of Block 35 is allotted to Germany, 
that no exhibits are being displayed under Group 69, and some excellent exhibits are being shown here, 
and that those representing Great Britain, so far coming under the heading of Group 68 ; the majority 
as the Palace of Electricity is concerned, are to | of the German exhibits in the Palace of Electricity 
all intents and purposes entirely instrumental in | are of an electro-chemical nature; most of them are 
nature. ‘arranged in glass cases. With these, as with the 
There is, however, a reason that partly explains French exhibits, we have not yet discovered the 
our deficiencies. The Westinghouse Company, the | persons in charge, and therefore cannot at present 
General Electric Company, and other firms having | say how far we shall be able to give information 
exceedingly large exhibits, are all of ther Angli-| concerning them. The other German electrical 
cised—they have works in England ; andit must be exhibits are very difficult to find. The official 
taken into consideration that the exhibits of the | catalogue tells us that out of six exhibits in 
first-named company are shown under the very Group 67, two are installed in the Education 
comprehensive title of the ‘‘ Westinghouse Com-/| Building; out of nine exhibits in Group 69, 
panies.” The General Electric Company may be | four are to be found in the German Pavilion, 
looked upon as representing the British Thomson-|and five in the Education Building ; out of 26 
Houston Company, of Rugby. Other nations may|in Group 70, twelve are in the Education 
have similar excuses to urge, but, we believe, not | Building ; three are installed in the German out- 
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to the same extent as ourselves. The type vib he exhibits ; two in the Palace of Liberal Arts ; 


machines manufactured at Manchester and Pitts-|one in the German Outdoor Railway Exhibit; and 
burg, and at Rugby and Schenectady, are too|three are mentioned as being in the Electricity 
similar in design to warrant a transportation of Building ; for another we are referred to Group 67, 
heavy machines across the Atlantic. It is true|and we are left to find out where the remaining 
that all exhibits for St. Louis enter the United |four are installed. The whole of the exhibits in 
States free of duty; but if they remain in the|Group 71 are to be found in the Education 
country after the Exhibition is over, full duties, | Building. 

and, of course, transportation charges, will be added} The Argentine exhibits are to be found in the 
to the sale prices; so that there was no inducement | Palace of Manufactures; but they are few and of 
to send for exhibition machinery that could be pur- | little importance. The Brazilian collection, said 
chased more cheaply in the United States. The | to exist in Block 23, was ultimately discovered in 
English exhibits are already installed and in ex- |a small corner there ; but the only item even men- 
cellent order, and the apparatus displayed is of a tioned in the catalogue is an insulating paste. 








very high class ; it may be mentioned that the prices 
compare favourably with those of other nations. 
France has some exhibits which bid fair to be 
of an interesting nature when complete, and when 
the persons in charge are present to give an ex- 
planation of their special features; but just now 
they have a somewhat unfinished appearance. On 
referring to the Official Catalogue to ascertain the 
space allotted to France, we find Blocks 31, 34, 37, 
38, 39, 40, and 41 mentioned. Twenty exhibits 
are catalogued under Group 67, but none of these 
are of a very striking nature. Perhaps Hillairet, 
Huguet, Paris, who show an electric capstan ; 
the Société Alsacienne de Constructions Méca- 


niques, Belfort, who display one small vertical | 


generator and two motors; and the Société 
Gramme, Paris, also exhibiting a few small motors, 
may be mentioned as those of the greatest interest 


Denmark, Portugal, and Spain are announced as 
/occupying part of Block 36; but we only found 
| here an uninteresting collection of packing-cases. 
| Italy has a pretty little exhibit in Block 18, and 
is showing items in all five groups; the most 
|interesting in Group 67 is a lightning-arrestor, 
_to which we may again refer. Some of the photo- 
graphs displayed on the walls illustrate a number 
of the power-stations visited by the Institution of 
'Electrical Engineers last year, and no doubt will 
be of interest to that body when they visit the 
| Exhibition later on in the season. 
| Japan has a neat little exhibit in Block 16, and 
is showing some home-manufactured goods. ' 

Mexico is catalogued as making exhibits in 
Block 18 ; we have looked for these, but they are 
nowhere to be found at present. 

The majority of the more important firms of the 
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United States manufacturing electrical machinery 
are exceedingly well represented. It is our inten- 
tion to give a brief survey of the exhibits of those 
American firms, which we intend to supplement 
with as detailed accounts as possible in subsequent 
articles. It is difficult to allot to any the premier 
position, but we believe that the General Electric 
Company, of Schenectady occupies the largest 
floor area of any company in the Palace of Elec- 
tricity. Their exhibit is of a most imposing cha- 
racter, and, where possible, all machinery is 
shown in motion ; moreover, it is entirely finished, 
and everything is in working order. The com- 
pany occupies the whole of Block 28, which has 
an area of 10,000 square feet. On the centre of 
this space is erected a large white ornamental 
pavilion, the interior of which is fitted up as an 
office and reception-room. On either side of the 
entrance is a smaller pavilion for the exclusive 
use of visitors, that on the right being for foreign 
visitors, whilst the left-hand one is decorated with 
English flags, in honour of the British Thomson- 
Houston Company, and is provided for the comfort 
of English guests. The building is surrounded by 
an ornamental balustrade, and being comfortably 
furnished and decorated, forms a charming resting- 
place, from which an excellent view of the surround- 
ing exhibits is obtained. The whole structure is 
surmounted by a dome crowned with a searchlight, 
around which is a cluster of mercury-vapour arc 
lamps that, when lighted, add materially to the 
decorative scheme of the whole exhibit. 

The most conspicuous object shown by this com- 
pany in the Electricity Building is a beautiful model 
of a 10,000-horse-power Niagara Falls generator, 
representing those which have been furnished by 
them for the new Canadian Falls power-house. It 
consists of a stationary armature mounted in such a 
manner that the interior can be used as a picture- 
gallery, and in it are displayed some beautiful 
photographs of the Niagara Falls, as well as both 
drawings and plans of the various electrical under- 
takings in that district. These generators are the 
largest which have been constructed up to the 
present. 

The railway exhibit shown is of special interest, 
being a faithful reproduction of the equipment 
furnished by the General Electric Company for 
operating the cars on the New York Interboro’ 
Rapid Transit Company’s lines. It consists essen- 
tially of the floor framing for a car suspended about 
9 ft. from the ground, with all the electrical and air- 
brake equipment mounted beneath it. The wiring 
is of a fire-proof type—the same as that used by the 
Interboro’ Company. A typical cab is installed 
at one end of this platform, in which are placed 
the master - controller, and the other necessary 
equipment. Under the opposite end of the plat- 
form is shown a truck ofthe Hedley type, furnished 
with two General Electric Company’s 200-horse- 
power motors. The truck is supported in such a 
manner that it may be seen in operation. Various 
controllers for different purposes are also displayed, 
besides other motors which are of a similar pattern 
to those used on the Intermural Railway in the 
Exhibition. One of the company’s air-compressors 
can be seen under working conditions, as it is used 
for supplying air for cleaning the exhibit. 

This company exhibits for the first time its new 
mercury vapour arc-lamps, which are used for photo- 
graphic and other purposes, where this particular 
quality of light is desirable. The new ‘‘ortho- 
chrone” lamp, which is of the mercury are type, 
but is adapted for general interior illuminations, is 
also shown ; itis said to have none of the ill effects 
due to the colour of the naked mercury vapour 
tube. The luminous arc-lamp developed by Professor 
Steinmetz is also displayed, besides a very com- 
plete collection of the company’s meridian lamps. 
Perhaps the most novel and attractive feature 
shown on this stand is the mercury rectifier, which 
is seen in operation on a single-phase alternating- 
current circuit, charging the batteries of an auto- 
mobile, which is capable of being worked to ex- 
plain the principle ; this rectifier has been kept in 
constant service, and is attracting a great deal of 
attention. Besides these are shown a 60,000-volt 
oil-brake switch in operation, a mining locomotive 
with a new cable-wheel attachment, switches and 
switchboard devices of all kinds, and a very com- 
prehensive collection of the company’s wiring de- 
Vices, including a sample board of wires and cables. 
Many small motors applied to various machines 
are shown in operation. The largest transformer 
in the Exposition, having a capacity of over 2300 


CUTTER-GRINDING MACHINE. 
CONSTRUCTED BY MR. FRIEDRICH SCHMALTZ, ENGINEER, OFFENBACH-ON-MAIN. 
(For Description, see Page 72.) 
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kilowatts ; air-blast transformers, so installed as 
to illustrate the operation of this design ; oil-cooled 
transformers ; voltage-regulators of different types 
for variable loads, &c., are also to be seen on this 
stand. 

It must be remembered that besides the exhibits 
shown in the Electricity Building, this company 
has supplied a complete central station equipment 
of the latest type, comprising a Curtis steam-tur- 
bine generating set, with a capacity of 3000 horse- 
power, which is to be seen in the. Machinery Hall. 
Rotary converters, transformers, motor generator 
sets of different types and sizes, motors for operating 
a great variety of machines, with their accompany- 
ing-controlling and regulating devices, besides elec- 
tric lamps of every type now manufactured, are 
among their widely - distributed exhibits. The 
Curtis turbine generating set just referred to is 
remarkable for its compactness and the small space 
it occupies. This point is especially emphasised 
by a comparison with the vertical reciprocating 
sets in the Exhibition power-plant immediately 
adjoining. The installation includes a complete 
equipment for running condensing or non-con- 
densing engines, with turbo - exciter, and the 
regular oil-brake switches and switchboard re- 
quired by a modern central station. This unit is 
of further interest, because it is the first steam- 
turbine built with the condenser in the base of the 
machine. 

Two of the four generators in the Exhibition 

ower-plant were also supplied by this company ; 
both of these are rated. at 6600 volts, running at 
83} revolutions per minute, giving current. at a 
periodicity of 25 cycles, and having a capacity for 
2000 kilowatts. These have been working since 
April 15 last, and were the first machines to furnish 
power in the Exhibition. . Besides this, the General 
Electric Company supplied the entire rolling- 


stock for the Intermural Railway, consisting of 57 | 





four-motored equipments ; 51 of these using E. G. 70 





motors, with a Sprague General Electric multiple- 
unit control, whilst the remaining six cars, which 
are of a special open design, are provided with 
E. G. 67 motors and K. 6 controllers. 

We are told that all the incandescent lamps used 
in the Exhibition were supplied: by the General 
Electric Company, and we believe this to be the 
largest order ever given for such lamps, the 
total number bought exceeding 500,000. Out of 
this number, 80,000 are coloured, being used for 
illuminating the cascades at night ; all these lamps 


are of the Edison Exposition pattern. For lighting * 


the interior of the buildings and the outlying parts 
of the grounds, the General Electric Company’s 
series-alternating Street system ‘is used, the instal- 
lation consisting of 1800 series-alternating arc- 
lamps, taking 64 amperes, in conjunction with 18 
constant-current transformers, each dealing with 
100 lamps, and all the necessary switch-gear. The 
search-lights used by the Exhibition were. all ob- 
tained from the same company, and consist mostly 
of 24-in. projectors ; these are being used for light- 
ing the various features about the Exposition 
grounds. We may mention here that the largest 
search-light ever built has been ‘constructed at the 
Schenectady Works for use at St. Louis. This 
is now. installed, and is a very: striking feature, 
capable of throwing a beam of light 80 in. in 
diameter. 

‘General Electric transformers of the oil-cooled 
and water and oil-cooled types are to be seen in 
all sub-stations throughout the buildings, including 
the Palace of Fine Arts, the Cascades, and the Hall of 
Festivities. The power used for lighting the Ad- 
ministration Building is also supplied with machi- 
nery furnished by the same company. The electric 
fountain in the ‘Tyrolean Alps,” and many of the 
features in the ‘‘ Pike” are operated by their induc- 
tion motors and transformers; whilst the ‘‘ scenic 
railway in the Alps” is also equipped with G. E. 
motors. Altogether the General Electric Company 
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TOOL-GRINDING MACHINES. 





Fics. 139 anp 140. Currer-Grinpinc Macuine; Constructep By Mr. Frieprich Scumautz, OrrensacH-on-MaIn, 
Fig 741. 
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Fics, 141 tro 143. Form-Currer Grinver ; Construcrep By THE Actten-GesELischarr rr ScuMrRcEL AND Mascninen-Fasrikxatton, BockenienM, 


balance. The wheel-head is oscillated bya ram D, The table G is adjustable longitudinally on|a parallel cutter is being sharpened on the tooth _ 


the movement of which is derived from the stepped- | ¥’d ways on top of the stem H, which is again ad- | faces, which would be right also for formed cutters, 
cone pulley D through a connecting-rod, adjustable | justable vertically by rack movement in the knee| In connection with this we note a novel method 
across ina slotted disc on the face of the pulley. | J, bolted to the standard of the machine. There| of feeding the cutter round, which renders the 
There is a downward feed to the wheel by the | is also a cross-traverse movement of the table, and, | machine automatic in action. By a series of levers 
handle E, while the circular disc F allows the | besides that, a vertical angular movement of the | L actuated from the arm D, a pawl a, and a cord 
wheel to be set at any angle, the whole arrange- | upper portion of G, which is hinged to permit of | passing over a pulley to the weight N, the milling- 
ment therefore being similar to that of the tool- | sharpening tapered reamers, &c. The table carries | cutter is revolved automatically, tooth by tooth. 


boxes of small shaping-machines. ‘two plain heads K K. As the machine is shown, | One tooth is advanced after each combined forward 
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and backward motion of the grinding-wheel. Two 
springs maintain the necessary tension on the 
pawl a. 

The various grinding operations of which the 
machine is capable include the grinding of parallel 
cutters witha face-wheel ; parallel plain grinding 
with an edge-wheel; taper-cutter grinding by tilt- 
ing the table ; .a universal head for grinding side 
teeth ; and taper-cutters of high angle held on an 
arbor. These are illustrated in connection with 
the next machine, which is also by the same firm. 

Figs. 128 to 130, page 72, illustrate a machine 
resembling the previous one in regard to the method 
of reciprocation of the grinding-wheel, but differing 
in the details of its construction. It is a very in- 
teresting novelty in this line, embodying new appli- 
cations of old principles, and is constructed by Mr. 
Friedrich Schmaltz, Offenbach-on-Main. 

The arm or ram is driven primarily from the 
friction disc and bowl A and B respectively, the 
radius of the latter being altered and fixed by the 
lever C moving round in acircle arc, and its pin 
entering either of the holes in the quadrant. From 
the vertical bowl-shaft the variable rates of speed 
are transmitted to the worm-gears D The worm- 
wheel shaft actuates eccentric and elliptical gears 
at E, Fig. 130, whence the link F oscillates the 
connecting-rod G, and with it the ram H and 
emery-wheel head J. The length of travel of the 
wheel can be changed by altering the radius of the 
link F in its slotted disc. 

The means for taking up the slack of the belt are 
not derived from a balanced counter in this case, as 
in the last example, but through an intermediate 
belt-pulley, and the tightening up of the top pulley, 
thus :—In the figures, K are the fast and loose pulleys 
driven from the main shaft; L is a single pulley, 
whence the machine is belted to M. On the same 
shaft as M, pulley N. drives over O to P on the 
wheel-spindle, and back round the guide-pulley Q. 
O is movable in a slot (Fig. 129), in which it is 
clamped to afford the tension required. The 
grinding-head receives a downward feed by hand, 
and it can be swivelled for angle around a circular 
vertical face. 

A similar arrangement to that shown in the last 
machine is devised to feed the tooth - pawl auto- 
matically. The pawl and its holder are seen at R, 
and some of its lever connections can be traced out, 
and the weight at S. It is capable of adjustment, 
and advances. each tooth automatically after the 
wheel has passed forward and backward once. The 
table is hinged vertically, as in the last example, 
and the character of the work done is similar. 
T U are the heads, and V is one of the tooth-rests, or 
pawls. 

Figs. 131 to 138, page 72, illustrate work done 
on this machine, the reference letters being inserted 
also where identical parts are shown in the general 
views, Figs. 128 to 130. These views also apply to 
the operations carried on in the machine previously 
illustrated. 

In Fig. 131 the two heads T U are shown 
carrying a piece of plain grinding work, driven 
from an extra pulley, seen to the left, the wheel 
being driven by the pulley P in the manner just 
now described. In Figs. 132 and 133 a face 
or cup-wheel is shown operating on the edges of 
the teeth of the milling-cutter, the tooth-rest V 
being set above. Fig. 134 shows the hinged 
table W of the machine, raised at one end to 
permit of the sharpening of the tapered reamer, 
Fig. 135. For grinding tapered tools, not held 
between centres, the attachment shown in Figs. 
136 to 138 is employed. The first shows the 
grinding of the faces of the side teeth of parallel 
edge-mills ; the second, the faces of a bevelled 
cutter; the third, rounding the edges of a long 
mill, requiring a special support inserted in the 
attachment. 

Another machine by the same firm, with recipro- 
cating head, but differing in its methods of opera- 
tion, is shown in Figs. 13) and 140, page 73. In 
this case the broad design reminds one of the radial 
drilling-machine instead of the shaper-arm. 

The wheel-head is carried on a saddle A, moving 
by V'd edges on the horizontal arm B. It is 
traversed by a screw C, driven from the coned belt- 
pulley D through bevel-wheels, and reversing- 
clutch, enclosed, over the upright. Reversal is 


effected by the striking-rod « and its stops. 

The drive of the wheel is by belt from the pulley 
E, obtained from a three-stepped cone adjacent, from 
the counter. The belt passes over pulleys F G and H 
to J on the Spindle, thence to K and L, back to E. 


A similar automatic tooth-feed is fitted, as in the 
previous machines. 

The little machine shown in Figs. 141 to 143, 
page 73, by the Actien-Gesellschaft fiir Schmirgel 
and Maschinen - Fabrikation, of Bockenheim, is 


do plain cutters. Its capacity includes cutters up 
to 200 millimetres in diameter and 100 millimetres 
in length, and these can be both made and shar- 
pened on the machine. 

The base A bolts on a benchor pillar. On A the 
sliding-table B can be adjusted by the handle C and 
screw. The emery-wheel carriage is pivoted at D, 
and is lifted, lowered, and controlled during the 
grinding by the handle E. The form, or profile- 
piece, is bolted in the bracket F, which, made 


primarily a form-cutter grinder, though it will also | 


'non-putrefactive effluents as resulting from the 
| treatment of London sewage, this has not been the 
general experience at other centres. That the re- 
| sult is sufficiently good, considering the conditions 
| of discharge, there is no doubt. 

In connection with the carrying out of these 
experiments Dr. Clowes has brought to light several 
points of detail of considerable interest. 

The fact that equally good or slightly better 
effluents were obtained from the deeper beds has 
an important bearing upon area. Whether this result 
would be maintained in actual working, however, 
is matter of doubt, owing to the increasing difliculty 
of aerating the lower portions of the beds and 
extensive water-logging. Some authorities regard 
a depth of about 4 ft. as that of the ‘‘ maximum 








in three pieces, has three adjustments—two in the 


efficiency ” in contact-beds, and under any circum- 


vertical direction, and one horizontally on a sliding- | stances it is very unlikely that, in the presence of 
face on the table B. On the opposite side is the | sufficient fall, deep contact-beds will be constructed. 
tooth-rest G, with vertical adjustments, and two} Dr. Clowes, in his paper recently read before the 
horizontal ones at right angles with each other. | Royal Institute of British Architects, in comparing 
The work-spindle H is held in a head J, having end-| the continuous with the contact system, goes so 
long adjustments on the base K, which in turn’) far as to say that ‘‘where the fall of ground is 











swivels on the table B, on which it can be clamped. | sufficient, the continuous treatment might probably 

The wheel is driven by a round cord at two speeds, | have the preference.” 
tension being adjusted by a screw and nut inthe} With regard to the permanency of coke, Dr. 
wheel-arm. | Clowes speaks most highly, it having so far given 
| every satisfaction in this respect; there is, how- 
| ever, considerable difference of opinion as to the 

LITERATU RE. | suitability of this material for beds. 

| The experiments with beds of Kentish ragstone 
|are interesting as giving negative results. That it 
r PA Experimental gee oy Treatment of — —— is desirable that the material in beds should act in 
ting an acount of the experiments carriel Ot 242) the manner proposed is questionable ; insolublity 

By Professor Frank Crowes, D.Sc. (Lond.), F.I.C., would seem to be of the first importance in this 

and A. C. Houston, M.B., D.Sc. London: P.S. | connection. 

King and Son. [Price 10s.] | With regard to the purely bacteriological investi- 
Tis volume consists largely of matter which has | gations comprising Division II. of this volume, it 
already been printed in the form of reports pub-/|is impossible to speak too highly. The London 
lished from time to time with the authority of the| County Council could hardly have made a 
London County Council, and those readers who are | happier choice than that of Dr. Houston for the 
familiar with the previous publications will (apart | carrying out of this section of the work. The 
from the results of experiments to be found in information contained between pages 63 and 147 


attention. 

To anyone who has followed the subject of the 
bacterial treatment of sewage closely during the | 
past 10 or 12 years, the perusal of this volume will, | 
we think, carry with it a feeling of disappoint- | 
ment. This feeling will arise not from any objec- | 
tion to the manner in which the experiments have | 
been conducted (these bear evidence of a great | 
amount of most painstaking work on the part of | 
Dr. Clowes and his assistants), but from a realisation 
of the very narrow lines upon which the investiga- 
tions have been made. 

The experiments, in common with those carried | 
out by various authorities, have demonstrated that 
when dealing with an average sewage, the use of 
chemicals may be dispensed with; and, further, 
that the treatment of crude sewage on contact-beds, 
apart from sedimentation, is impracticable ; while 
so far as the particular sewage received at the 
London Northern and Southern outfalls is con- 
cerned, these experiments have shown that a system 
of treatment on contact-beds is sufticiently good, 
considering the conditions of discharge. 

The fact to be deplored is that so far as various 
methods of bacterial treatment are concerned, the 
experiments are in no sense comparative ; and at 
the conclusion of their work the London County 
Council are not in a position to deny that other | 
methods would be 





roductive of a higher degree | 
of purification, would demand a smaller area of 
land, or would involve less expense. 

The volume under review is divided into three 
divisions, the first of which gives a description of 
the chemical results obtained by the various experi- 
ments. Pages 1 to 20 give detailed accounts of 
the work carried out at the Northern Outfall 
(Barking), and pages 21 to 33 give accounts of 
further experiments conducted at the Southern 
Outfall (Crossness). 

The experiments at Barking consist of tests with 
various materials for the formation of beds, the 
treatment of chemical effluents on coke-beds, the 
treatment of crude sewage on beds of Kentish rag- 
stone and on coke-beds 10 ft. deep, and the treat- 
ment of settled sewage on coke-beds. Those at 
Crossness embrace the treatment of crude and 
settled sewage on coke-beds of various depths. 

The degree of purification effected by a system 


character carried out in this country, and a debt 
of gratitude is due to those who have made this 
information generally available. This section of 
the volume will probably be used as a work of 
reference for some years to come. 

Full information is given as to the methods 
employed in the bacteriological examinations, the 
number and variety of organisms in crude sewage 
and effluents, the value of certain tests, the effect 


the Appendix) find little which will demand a the most exhaustive work of this 


|of injections of crude sewage and effluents on 


animals, and the vitality of pathogenic organisms 
in beds, the whole forming a very comprehensive 
study of the subject. 

The general conclusions arrived at by Dr. Hous- 
ton with regard to the method of treatment adopted 
are by no means reassuring. ‘‘The reduction in 
number (of organisms) was not well marked, and in 
some cases the effluents contain more micro- 
organisms than the sewage before treatment.” 
We are by no means, however, disposed to accept 
this result as condemnatory of bacterial treatment 
generally. As pointed out by Dr. Sims Woodhead 
in his evidence before the Royal Commission 
(Answer 2853), the number of organisms present 
in an effluent is largely dependent on the conditions 
of discharge—upon whether the effluent is coming 
away with a rush or simply trickling. ‘‘ In a large 
rush or flood you get a large number of organisms ; 
when the effluent is trickling you find a compara- 
tively small number.” 

This statement would seem to be amply verified 
by previous experiments carried out by Dr. Hous- 
ton (and also referred to in evidence—Answers 
2188 and 4148) in connection with Colonel Ducat’s 
(continuous) system, in the effluents, from which 
he was able to record a reduction of 99 per cent. 
on the number of organisms present in the crude 
sewage. Attention’ should be called to Dr. Hous- 
ton’s note at the foot of page 147 as to various 
bacterial methods. 

Division III. gives in tabulated form details of 
work in the bacterial treatment of sewage carried 
out at various centres, and we fully endorse Dr. 
Clowes’s opinion that (exceptional sewage apart) 
bacterial treatment has been uniformly successful 
when properly carried out. 

In a large number of cases quoted the work has 
not been of a comparative nature, and the informa- 





of single contact with crude and settled sewage is 
not great, being below 60 per cent.; and although | 





this degree of purification is stated to produce | 


tion afforded —— amounts to particulars as to 
materials used in beds, quantities of sewage dealt 
with on a given area, loss of capacity in beds, &c., 
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in connection with a particular sewage when treated 
in a particular manner. 

In the case of cities or towns in which various 
methods of treatment have been tested, the ver- 
dict would invariably seem to be in favour of per- 
colation beds, the tendency being to turn from the 
contact system to the continuous. As this may 
not be sutficiently realised from a perusal of the 
information contained in this volume, we may be 
pardoned for referring to a few significant facts. 
In Leeds, after extensive experiments with systems 
of contact, the Council are now treating a portion 
of their sewage in percolation beds with most 
satisfactory results. In Birmingham a large area 
of beds is now being laid down for dealing with 
the sewage by continuous treatment in preference 
to the earlier method of contact. 

In Huddersfield, while the exceptional character of 
the sewage demands chemical treatment as a pre- 
liminary, experiments were carried out with tanks 
and double contact, and tanks and percolation beds, 
and the results were most favourable to the latter 
method of treatment. 

Out of 253 samples of the final effluent as ob- 
tained by the former method, and submitted to the 
incubator test, 57 per cent. became putrescent, 
while those obtained by the latter method never 
failed to stand this test. The amount of nitrous 
and nitric nitrogen present in the effluents and 
expressed in parts per 100,000 was 0.33 in those 
resulting from the former, and 1.14 in those 
resulting from the latter; while the relative areas 
in acres for the treatment of 1,000,000 gallons was 
found to be 2.47 for tanks and double contact, and 
(0.80 for tanks and percolation beds. 

We quote the concluding remarks from a paper 
read by the borough engineer at the Sanitary Con- 
gress held at Bradford last year :— 

‘‘With regard to the form of beds used for the 
purification of the tank effluent, the contact-bed 
has now a most serious rival in the trickling-bed, 
the almost wonderful amount of purification effected 
by the latter bed (greater than that effected by 
double contact, and necessitating less than half the 
area of land) compensating for the extra cost of the 
material, which must be much coarser than that 
required for contact-beds, and is therefore much 
more difficult to procure. In addition it has not 
been found possible to maintain a constant capacity 
with contact-beds, matter slowly, but continually, 
accumulating in them ; and the author is of the 
opinion that the life of a trickling-bed will be much 
more permanent than that of contact-beds, owing to 
the irreducible matter coming away with the effluent.” 

We are the more anxious to draw attention to 
these results as Huddersfield is one of the few 
places where different methods of treatment have 
been tested side by side. 

Iu conclusion, we cannot refrain from expressing 
the hope that the London County Council will deem 
it advisable to continue their experiments on the 
practical lines of comparative methods before com- 
mitting themselves to any large expenditure with re- 
gard to the future treatment of the sewage of London. 





Jahrbuch der Schiffbautechnischen Gesellschaft. Vol. V. 
Berlin, 1904: J. Springer. Small quarto, 570 pages, 
with many text figures and plates. [Price 40 marks. ] 

By the end of 1903—the fifth year of its existence 

—the Schiff bautechnische Gesellschaft had grown to 

1048 members, but it had also to lament the loss of 

six distinguished men. All except Erich Rathenau, 

who designed and built the new cable works of the 

Allgemeine Elektricitats-Gesellschaft, at Nieder- 

Schoeneweide, near Berlin, had attained an age of 

more than sixty years. But men like Friedrich 

Middendorf, the indefatigable director of the 

Germanische Lloyd, whose portrait faces the front 

page, an authority both on practical and theoretical 

questions; the Austrian Admiral Paul von Pott, 

Ewald Bellingrath, founder and director-general 

of the ‘‘ Kette ” Navigation Company, and W. Sar- 

tori, of Kiel, could ill be spared. 

The volume contains the proceedings of the two 
meetings which the Schiffbautechnische Gesell- 
schaft held in 1903, under the presidency of Pro- 
fessor G. Busley, who has been acting - president 
since the foundation of the Institution. From 
these we learn that provisionally the German naval 
architects have agreed with the Verband Deutscher 
Elektrotechniker to recommend continuous cur- 
rents of 110 volts for the ordinary needs on ship- 
board ; the question will finally be settled in con- 
junction with the British Engineering Standards 


and steel, and tests of those materials, the Schiff- 
bautechnische Gesellschaft co-operates with the 
Verein Deutscher Ingenieure and the Verein 
Deutscher Hiittenleute. It has decided that mecha- 
nical tests are to be relied upon, and hardness 
tests to be abandoned ; whether a material is to 
be designated as iron or steel, a question on which 
agreement with British-American practice is gene- 
rally desired, will depend upon the strength. 

On July 11 to 15 the Gesellschaft met at Stock- 
holm, on November 19 to 21 at Charlottenburg. 
In his communication on ‘‘A Maximum Load Line,” 
Centre-Admiral A. Schmidt advocated rather regu- 
lation of the whole load problems, than the fixation 
of a maximum load line. Before the paper was 
read, however, the Seeberufsgenossenschaft had 
already resolved upon adopting a load-line, more, 
as Mr. Rodenacker remarked during the discussion 
by Messrs. Flamm, Meldahl, and J. L. Meyer, as 
a concession to public clamour than from any con- 
viction that the safety of navigation would benefit. 

Mr. A. Isakson, of Stockholm, followed with a 
paper on ‘‘ The Unsatisfactory State of Compara- 
tive Statistics of the Merchant Fleets.” Germany 
alone has entirely adopted the British register ton, 
and French statistics do not give more than the 
net register tonnage, which may differ by as much 
as 45 per cent. from the gross tonnage ; for English 
ships this difference amounts to about 7 per cent., 
so that the importance of the French service is un- 
derrated. Mr. Isakson proposed a modification of 
Kiaer’s method of calculating tonnages, and sug- 
gested that the carrying capacity should be taken 
into consideration, which is, of course, much 
higher for fast steamers than for sailing craft, but 
hardly a definite quantity. Lighters, he men- 
tioned, are classed with ships in Finland, but not 
in Sweden. The ‘‘ Quadrant Davits,” which Mr. 
Axel Welin described, have been illustrated in this 
journal.* 

In a long appendix to his paper on ‘‘ Legislation 
and Harbour Dues in the Ports of Northern 
Europe,” Dr. A. Sieveking gave details of the 
tariffs in force at many ports, comprising four in 
France and five in the United Kingdom. The 
communication by Mr. W. Hok, on ‘‘ Trunk-Deck 
Steamers,” was read by Mr. Howaldt, of Kiel, and 
discussed by Messrs. Heidmann and Sachsenberg ; 
it concerned the construction, strength, and advan- 
tages of these vessels for the transport of ores and 
similar cargo. Mr. J. Drakenberg finally described 
the ‘‘ Automatic Registering-Log ” of Hjalmar von 
Kohler, which the honorary president of the 
Gesellschaft, the Grand Duke Friedrich August 
of Oldenburg, uses on his yacht Lensahn. 

The discourse on ‘‘ Steam-Turbines,” which Pro- 
fessor A. Riedler brought before the Charlottenburg 
meeting, has already been noticed in our columnst ; 
Mr. W. Boveri, of Baden, Switzerland, was the 
chief speaker to whom Professor Riedler had to 
reply in the discussion. Mr. H. Zopke’s discourse 
on ‘The Telephone in Navigation” dealt par- 
ticularly with novel apparatus of Messrs. Mix and 
Genest, of Berlin ; Mr. Zopke is a director of this 
well-known company, whose works were visited 
by the Schiffbautechnische Gesellschaft, and are 
described in this volume. The excellent telephone 
installations on modern German liners and in the 
German navy deserve attention. 

In his paper on ‘‘ Recent Experiments on Sur- 
face Condensers,” Mr. G. Berling described the 
Goliath pump, which he has constructed in con- 
junction with Messrs. O. Schwade and OCo., of 
Erfurt. In this combined air and water pump, 
the single-acting air-piston is connected with’ the 
single-acting water-piston, so that the ratio of the 
air and water volumes is immutable; Mr. Giimbel 
and Mr. Otto H. Mueller, of the Worthington Pump 
Company, discussed the arrangement. The next 
paper, by Mr. A. C. Holzapfel, on ‘‘ The Painting 
of Ships’ Bottoms,” has meanwhile been brought 
before the Institution of Naval Architects. When 
it was read at Charlottenburg, Mr. Rudloff, Mr. 
Manfred Ragg, and Mr. J. Schiitte offered interest- 
ing remarks. The latter advised that the brush 
should be moved longitudinally, not transversely, 
because the weeds would then be more easily swept 
off by the water ; and that the bottom should not 
be painted before launching the vessel ; he also 
wished that more attention should be paid to the 
double bottoms, which, in lengthening operations, 
were frequently found badly rusted. 





* See ENGINEERING, vol. Ixxiii., page 227. 
+ See ENGINEERING, page 211 ante. 





Committee. As regards the terminology for iron 


{ See ENGINEERING, pages 495 and 518 ante. 








Professor Ahlborn, of Hamburg, then gave a 
demonstration of his hydrodynamical experiments 
on stream lines and the pressure in front and in 
the rear of moving plates, which he photographs 
with the aid of a camera attached to a carriage. 
The interesting experiments, in which he had the 
assistance of Dr. Max Wagner, have been sup- 
ported by Messrs. Blohm and Voss, and will be 
continued on a large scale with a grant from the 
Schiffbautechnische Gesellschaft. Mr. Hiillmann 
spoke at length during the discussion. 

Mr. W. Wiesinger’s memoir on ‘‘The Value of 
Different Methods of Fixing Wages” was based on 
statistics which the author had officially collected, 
but did not state any figures. The author pleaded 
on the whole for piece-work and British practice, 
and the subject led to an animated discussion by 
Messrs. Laas, Bliimcke, Harms, J. L. Meyer, and 
Rosenstiel. Mr. K. G. Meldahl’s communication on 
‘* Stresses in Single and Double Plates with Open- 
ings” illustrated experiments made with models and 
plates shaped out of a mixture of gelatine and 
glycerine, and concerned particularly the stresses 
to which deck-houses, provided with windows, are 
exposed. Lines and circles were drawn on the plates 
to study the deformations resulting from stresses in 
different directions. The greatest deformations 
occurred near large openings made in the plates. 
More than 400 experiments indicated that doublings 
of small area and thickness are of very little use, 
especially as the rivet-holes further weaken the 
plates ; the doubling should be as thick as the plate, 
and three or four times as large as the opening which 
it isto strengthen, and which should have rounded-off 
corners ; there should be no rivet-holes close to the 
corners, moreover. The last paper read was by 
Mr. J. Pohlig on ‘‘ Cargo-Discharging Machinery,” 
on the Hunt and other systems, as constructed by 
Messrs. Pohlig, of Cologne. The contributions 
added to the volume concern the Liliput arc-lamp, 
of the Siemens-Schuckert Company, described by 
Mr. E. Koebke, and a new small electrical whip, 
known as ‘‘ Zwergwinde,” easily suspended on 
board, and constructed by Messrs. Wessels and 
Wilhelmi, of Hamburg. 

The fifth volume, as elegant as its predecessors, 
contains many interesting matters. 


Workshop Costs for Engineers and Manvfacturers. By S1n- 
CLAIR and FRANK PEARN. Manchester : The Technical 
Publishing Compiny, Limited. [Price 21s. net.] 

THe question of keeping workshop records is one 

upon which it is not too much to say that the 

efficient management of sny manufacturing business 
depends. As the productions and methods of 
manufacture of different firms vary so widely, the 
problem of keeping these records in the best way 
has, in general, one particular solution best adapted 
to the needs of any individual case, and the only 
test of the merits of any system is the satisfaction 
it gives under the actual strain of an extended trial. 

The system advocated and explained in this book 

is the one in use at the works of Messrs. Frank 

Pearn and Co., Limited, Manchester, where it has 

now been in successful operation for some twenty 

years, so that by this time it may be considered to 
have proved its suitability, at any rate so far as re- 
gards the circumstances under which it is applied. 

We may say that Messrs. Pearn and Co. are princi- 

pally makers of pumping machinery of all kinds, 

and the system is illustrated by examples drawn 
from this class of work, although there appears no 

reason why it should not be equally adapted to a 

large number of other manufactures. 

The book is divided into five parts, dealing re- 
spectively with ‘‘The Nomenclature and Registra- 
tion of Patterns and Materials ;” ‘‘ The Recording 
and Analysis of Labour ;” ‘‘The Manufacture of 
Repetition Work ;” ‘‘The Stores and Assembly 
Work ;” and, lastly, ‘‘ Contract and Special Work.” 
The style of nomenclature for patterns and ma- 
terials is brief and systematic. Each class of pump 
is given a special letter of the alphabet, which ap- 
ears on every pattern belonging to that class. 
his letter is followed by a number denoting the 
diameter of the ram or piston, thus indicating the 
size of pump, and, in addition, there is a dis- 
tinguishing pattern number. The distinguishing 
pattern number is always the same for correspond- 
ing parts of each pump, so that it is easily 
memorised ; thus, 3.15 and C.4.15 would be 
respectively the entire pattern numbers of, say, 
the cylinder covers for a 3-in, Class B pump and 
for a 4-in. Class C pump. Small brass plates of 





standard sizes, bearing these numbers, are recessed 
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THEISEN’S CENTRIFUGAL GAS-WASHER. 
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into their respective patterns, so that the number 
appears clearly and distinctly on every casting. 
When patterns are required for some special .cast- 
ings, and not for pieces to go into stock, they also 
have a progressive job number affixed, which is, of 
course, reproduced in the casting. The yt een goes 
on to explain the procedure. adopted when’ one 
pattern is to be used for a variety of pumps, and a 
number of undoubted advantages of the system are 
pointed out, though it may be questioned whether 
it would be altogether suitable when special work 


forms a large proportion of the total. ‘It must not 
be forgotten that in this case the drawing-office has 
a closer interest in the patterns, as they often re- 
quire to be worked in for other orders, and it 
is always a great advantage for the pattern number 
to indicate to the shop foreman and others on what 
drawing they will find details of the casting. Taken 
all round, the system which we think appeals most, 
both to the shop foreman and the drawing-office, is 
to give the pattern the same number as the draw- 
ing on which the casting is shown in detail, and if 


the drawing shows more’ than one casting, to dis- 
tinguish each subsequent one by the addition of a 
capital letter. In any case, either of the above 
systems ‘is preferable to merely numbering the 
patterns consecutively, with no connection with 
anything else whatever. 

The next portion of the book—on the record- 
ing and analysis of labour—gives a simple and 
accurate method of recording each man’s time on 
every job, so that the wages cost, whether compli- 
cated by overtime or bonuses, may be seen at a 
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-anyone-interested can see from the cost-sheet the 
exact condition of every job at the end of the pre- 
vious week without questioning or assistance, and 
by adding up the entries booked can tell the total 
cost up to date.. As soon as the workman has’ com- 
pleted any job, his job-ticket is initialled by the 
inspector of work, and the articles passed into the 
stores. When the storekeeper receives a ticket to 
the effect that a certain job is to be ere.ted, he 
refers to a list of quantities and collects the articles 
which wil] be required. The erector has a duplicate 
of this list, and as he withdraws the various parts 
they are crossed off the lists, any extras necessary 
to replace parts lost or: broken being only obtained 
by a special order from the foreman. Contract and 
special work is dealt with in a manner as similar to 
that described for standard work as the case allows; 
but no intelligible explanation can be given without 
the reproduction of the official forms used. 

The book contains a full-sized specimen of every 
sheet and folio necessary for the working of the 
complete system. Job-tickets and requisition-notes 
are also included, and the entire collection, though 
not numerous, appears to fully meet the require- 
ments of easy and accurate cost-keeping ; at any 
rate, in so far as all work at all comparable to the 
kind used as illustration is concerned. The authors 
are to be congratulated on having so freely made 
a what so many firms would have zealously 

ept secret, and the book will be of great assistance 
to all desiring to originate or improve any method 
of cost-keeping. ‘The various sheets are filled in, 
in many cases, to exemplify the system in actual 
operation, so that its features are apparent with little 
trouble; but seeing that the sheets are copyrighted, 
it would appear that the permission of the pub- 
lishers must be obtained for their use. It is stated 
in the preface, however, that ‘‘ the publishers have 
made arrangements with professional accountants 
well versed in the system whereby assistance can 
be given at their own works, if desired, to any firm 
wishing to quickly initiate, modify, or adapt this 
system, or any one of its features, to their particular 
needs and requirements.” 
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THEISEN’S CENTRIFUGAL GAS-WASHER. 

THE rapid growth in the use, for industrial purposés, 
of gases which are produced in blast-furnaces,’ coke- 
ovens, &c., has raised the question as to how large 
quantities of these gases can best be brought to a high 
standard of purity. The question is an important one, 
particularly when the gas has to be used for internal- 
combustion engines ; this fact, however, it is hardly 
necessary to point out. Until quite recently, no 
simple and reliable system whereby the purification 
of large volumes of these gases could be carried out 
existed. This being the case, engineers have set them- 
selves to work in order to devise some suitable and 
economical method whereby the desired result can be 
obtained ; as a result of which efforts the Theisen patent 
centrifugal machine, which we illustrate on page 76, 
has been invented. 

The working principle of this system consists in 
producing a strong forced frictional contact between 
the gas and an absorbing liquid film; and the different 
actions produced in the operation are.of greater inten- 
sity if hot gas be taken into the apparatus, and forced on 
to the cold circulating fluid. This fluid travels in along 
ome stream in the opposite direction to the gas, the 
object of the arrangement being that it induces an 
efficient transmission of heat from the gas, and causes 
an immediate evaporation of the counter-circulating 
washing liquid. The gas is thus rapidly cooled, and at 
the same time steam is produced, which moistens the 

as. In addition to this, a thorough separation of the 

nest flaky dust-particles in the gas takes place, which 
is helped by the consequent cooling and condensation 
of the warm, damp gas and steam mixture. On enter- 
ing the centrifugal apparatus, the coarse dust is forced 
into the rotating layer of washing water and leaves 
the apparatus at once near the gas inlet, so that the 
heaviest particles of dust are immediately removed, 
while the light particles are being made damp by the 
steam and vapour. As the moistened particles of dust 
pass on their ite bg together with the steam, are 
gradually absor ‘and condensed ‘by the washing 
water which travels in an opposite direction. The 
dust taken up by the water is deposited in the settling 
tank, and the cleansed~ water may be used over again 
in the apparatus. 

The power required to wash a certain quantity of 
gas depends, of course, on the degree of purity that is 
needed; but when an average purity of 0.05 in blast- 
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furnace gas is wanted, from 4 to 5 horse-power will be 
found to be sufficient to purify 35,315 cubic feet of 
gas per hour. 

The construction and action of the apparatus will 
be better understood on reference to our illustra- 
tions on page 76. In these, Figs. 1 and 2 represent 
the general arrangement of several of the centrifugal 
washers in a. building, Fig. 1 being a cross-section, 
and Fig. 2. plan. - The arrows on the various pipes 
indicate the direction followed by the water and the 
gas; the pipe conveying the unpurified gas is shown 
at B, while D is that carrying the gas after it has been 
washed, and C is the gas-regulating valve. The two 
water-supply tanks are indicated at T, and T,. Aj, Ay, 
&c., are the washing-machines. The water-inlets are 
shown at E,, E,, &c., while G represents the motors. 
P PP are the pumps which supply the tanks T,, T, 
with water, ot P is the pumping-tank. This plant 
with four washers (No. 6) will clean warm gas at the 
rate of 120,000 cubic feet per minute. 

Figs. 3, 4, 5 and 6 are to a larger scale than the pre- 
vious illustrations, and show the apparatus more in 
detail. Fig. 3 is a longitudinal section through the 
centrifugal machine; Fig. 4 is a side elevation, Fig. 5 
a plan, and Fig 6 a cross-section on the line C D of 
Fig. 1. On reference to these views it will be seen 
that the water enters by the pipes at d, and at once 
comes in contact with the revolving spiral blades e on 
the drum f, Figs. 3 and 6. This causes a film of water 
to pass along towards the gas-inlet g, meeting, of 
course, on the way the dust and impurity that the 
gas may contain. These impurities it washes out, and 
they eventually fall to the bottom of the casing h, and 
pass out by the pipe i. The gas, having been washed, 
flows out through the pipe 4, Figs. 4, 5, and 6. The 
drum f is driven by an electric motor, as shown. 

Mr. Theisen claims for this apparatus that, with a 
blast-furnace plant requiring, say, 2,830,000 cubic feet 
of hot blast per hour, the saving accomplished by using 
in the stoves gas purified by means of his centrifugal 
washer is very great ; in fact, so much so that the cost 
of the plant will be saved in a little more than one year. 
Theisen gas-washers are in operation for 14,000,000 
cubic feet per hour, and in erection for 21,000,000 
cubic feet per hour. 

The apparatus is made in Germany by Mr. Eduard 
Theisen, 5, Silbertstrasse, Miinchen; and also by 
Messrs. Richardsons, Westgarth, and Co., Hartlepool, 
and the Société John Cockerill, Seraing. 





THE HYATT BELT-FABRIC STITCHING- 
MACHINE. 

A MACHINE has recently been invented and con- 
structed whereby certain fabrics, such as driving-belts, 
rugs, carpets, &c., can be made upon a method 
so ingenious and novel that a description of it will 
prove of interest to our readers. The fabric. forms 
a continuous flat band, in which a number of w 
strands are united by threads stitched throug 
them by means of an appliance of the nature of a 
sewing-machine. - Before entering upon a. detailed 
account of the machine, we will endeavour briefly 
to describe its action, in order that the more minute 
details may be more easily understood when we come 
tothem. The fabric to which we have referred is 
manufactured by means of a series of warp threads, 
which are drawn from suitable spools and Ted through 
a guide to form a layer across the needle-bed of a 
sewing-machine ; these may be seen on reference to 
Figs. | and 2, page 77, which are from photographs. 
A row of needles, capable of operating from side to side 
during the action of sewing, is provided, to form zigzag 
stitches upon the surface of the layer of warp threads. 
The warp threads are thereby connected together later- 
ally, and the stitching threads, having passed through 
them, are collected together upon the underside of the 
fabric by a continuous lock-thread, which is carried 
backwards and forwards across the width of the layer, 
and passes through all the loops of the stitching 
threads. The selvage down each edge of the fabric is 
formed by the stitching threads being folded over the 
elges of the band through their engagement with the 
lock thread. The loop of the lock thread is engaged 
with the stitching thread at the outer edge of the 
fabric by means of a shuttle, which works in a direc- 
tion transverse to the thickness of the material. 

The needles, as before stated, are mounted on a 
reciprocating carrier which is capable of motion in 
a direction across the belt, so that when the carrier 
moves backwards and forwards in the direction named, 
for a distance equal to the space between the needles, 
the warp threads are formed into parallel strands, 
each equal in width to such space, and each stitching 
thread is carried backwards and forwards over the to 
of the same strand. This movement, together wit 
the action’ of the locking threads upon the underside 
of the fabric, connects together the different strands. 
If the reciprocating motion of the carrier be made 
such that the needles are moved backwards and for- 
wards over two strands, it will be seen that different 
pairs of strands will be locked together, so that the 
whole is united independent of the locking threads. 








By varying the stroke of the carrier ‘from side to side, 
the disposition of the stitches upon the surface and 
the grouping of. the warp threads into strands may. be 
modified. If, while the needles are in the fabric, 
the feed mechanism is reversed, and the warp pulled 
— backwards, it acts like the “lay” of a loom, 
and the:stitches are beaten closer together, the suc- 
cessive rows of the stitching threads being pressed 
into firm contact, and the entire surface of the material 
will be covered by the stitching threads. 

It is claimed that a fabric can be produced in this 
way with much greater rapidity and much more 
cheaply than by weaving. +7 will also be readily 
seen that it is quite easy to arrange that the stitching 
threads shallentirely cover the warp, and also that 
they can be of a different material from the latter. 
For instance, the stitching threads may be made of 
silk or worsted, and the warp threads of. jute, or any 
cheap material having sufficient strength. In this 
way a fabric having an entire silk surface and a 
cotton warp may be produced. Again, by having 
different needles or groups of needles and threads 
of different colours or materials, various patterns can be 
worked on the surface of the fabric. 

By making the feed long enough, the zigzag stitching 
threads may be spread apart over the surface, or they 
may be laid quite close together by suitably diminish- 
ing the feed while the needles are in the fabric.. The 
tension of the warp threads is thus increased, and the 
preceding rows of stitches are drawn firmly against 
those last formed, thereby crowding all the stitches 
together. The loops of the stitching threads where 
they cross the edge of the fabric are free to spread out 
laterally, and so in practice are found to fully cover the 
edge. The stitching threads serve also to provide a 
similar selvage at each 4 in. across the entire piece. 

Let us now describe the process more minutely. 

If we refer to Fig. 3, which is a view looking down 
on the top of the warps, it will be seen that the zigzag 
stitches are formed upon the surface without any 
crowding, and the stitching threads are carried across 


Fig. 9. 




















three of the warp threads, while Fig. 4 shows the 
rows of stitches pressed firmly together. The under- 
side of the band, with the locking threads intersected 
by the stitching threads, may be seen in Fig. 5. It 
will be noticed, however, that in Figs. 4 and 5 the 
stitching threads are carried across two of the warp 
threads instead of three, thereby bringing the stitch- 
ing loops in continuous rows. ~< The various threads 
which form the strands of the warp are led down to 
the needles in the manner shown in the two.views, 
Figs. 1 and 2. In Figs. 4 and 5 the warp strands are 
shown at a, and the stitching threads at b. 

Coming now to the edges of the band, let us see how 
the selvage is formed. e mentioned previously that 
the stitching threads are there passed through loops in 
the locking threads, and turned over round the first 
and last strands. Taking the outer edge of the fabric 
first (and by outer edge we mean the edge that is 
nearest the spectator in the perspective view, Figs. 1 
and 2), here the closed loop of the lock thread cannot 
be engaged directly with the closed loop of the stitching 
thread b, Fig. 5, and a shuttle thread n is used to join 
these loops. In practice the shuttle isreciprocated trans- 
versely at the edge of the fabric through the loop of 
the lock-thread beyond its engagement with the last 
of the stitching-thread loops. The shuttle used for 
this operation may be seen in the view, Fig. 1, towards 
the right-hand side. s 

It will be seen that the stitching threads separate 
the warp strands by rows of loops, which are carried 
through the layer by the needles; and when the 
distance moved sideways by the needles is equal to 
the distance between the needles, the loops lie in 
continuous rows, as in Fig. 5.. If the traverse of the 
needles is twice as great as the distance between them, 
the same result is, of course, obtained. 

As. the lock thread ¢ is continuous, and as it is 
locked in the selvage at both edges of the fabric, 
the latter cannot become unravelled when cut trans- 
versely, because the lock thread engages all the loops 
of the stitching threads at both edges. 

The action of the needles may, perhaps, be better 
understood on reference to Fig. 9, which is supposed 


to be a longitudinal section through the warp threats, 
and shows a needle in the’ act of ing through the 
material and: forming.the loop -in-the stitching thread 
b, which engages with the locking thread ¢. 

The needles are attached to a carrier.f, which, in 
addition to its. vertical motion, can, as before. stated, 
be vibrated from side to side. The stitching threads 
b pass through a guide /. 

In the manufacture of machinery bands or conveyor 
belting, the niaterials used are of a different character 
from those ordinarily employed in woven belting, the 
warp yarns having practically no stretch, and the 
stitching threads. being made of the hardest cabled 
whipcord, which forms a very firm wearing surface, 
which cannot be obtained by any system of ordinary 
weaving. The yarns can be subjected to any hot or 
cold system of waterproofing before they enter the 
machine, and they can be stitched together after such 


belting, which, when dry, is ready for use. The 
manufacturers think that the fabric will prove~ an 
admirable one for motor-car tyres, for it can be made 
endless and in any desired form; having every thread 
covered with india-rubber, and therefore calculated 
to form a perfect foundation for the tyre-maker’s 
finishing process. 

Belts made in this way are said to be very ‘suitable 
for ordinary fasteners on account of the way in which 
the warp threads are stitched together. This should 
be no small advantage in the case of machine-bands. 

The machine, which is the invention of Mr. I. W. 
Hyatt, is now employed by Messrs. Hyatt’s, Limited, 
52, Lancaster-street, Borough-road, London, for the 
manufacture of belting. 





THE WESTINGHOUSE POWER PLANT AT 
THE ST. LOUIS EXHIBITION. 
WE have already in our general notice of the St. 


fine electric-generating sets which have. been erected 
by the Westinghouse Companies for supplying current 
needed in the Exhibition, We are now able, on pages 
80, 81, and 84, and also on our two-page plate, to sup- 
plement our. former notice by illustrations of this 


not been possible to obtain so good a general view of 
the four sets which form so imposing a feature in the 
Machinery Hall as might be desired. Fig. 1 on Page 84, 
however, gives a fair idea of the arrangement. Fig. 2, 
page 80, shows the electric generators more promi- 
nently. The photographs from which these two illus- 
trations have been prepared were taken in the Exhibi- 
tion. Figs. 3 to 8 inclusive show different mémbers of 
the engine before erection, the photographs from which 
they have been prepared having been taken in the shops 
of the Westin an Company. Fig. 3 shows the lower 
part of a standard or A frame, Fig. 4 isthe next section 
or crosshead guide, Fig. 5 is the crosshead, Fig. 6 shows 
the low-pressure cylinder and valve-gear, Fig. 7 is the 
low-pressure piston raed nacamlggey and Fig. 8 shows 
piston and connecting-rods. 

Our further illustrations on our two-page plate give 
in fuller detail the general design of the engines. 


engines and the 2000-kilowatt generators, showing the 
general arrangement. Fig. 12 shows the foundations 
and standards partly in section, Figs. 13 and 14 are 
side and front elevations of the low-pressure engine, 
showing the arrangement of valve-gear.- Fig. 15 is a 
sectional plan. Figs. 16 to 27 show détails ; Figs. 16 
to 19 being the fly-wheel; Figs. 20 to 22, the crank- 
shaft ; Figs. 23 to 27, the cylinder-head. , 
The illustrations we now publish are so complete that 
little need be said in raat § to details of design. We 
have already given the main features of the four sets, 
but we may repeat these here for convenience of refer- 


The combinedsteam plant—situated in the Machinery 
Hall—consists of four sets of vertical cross-compound 
oa of the Westinghouse - Corliss type, having 
cylinders 38 in. and 76 in. in diameter by 54 in. 
stroke. Steam is supplied from the boilers in the 
boiler-house adjoining the Machinery Hall; the nor- 
mal revolutions are 83 per minute. At full load each 
set exerts 2883 indicated horse-power, with 274 lb. 


cylinder. The overload capacity is 5244: horse-power 
under normal conditions of 150.1b, steam pressure and 
26 in. vacuum. Each set of engines is coupled direct 


generator. The floor space occupied ‘by each unit is 


is 23 ft. in diameter. 
by ‘‘three-quarter” gear, there being an enclosed 
t of governor.’ We have already given a few of 
the chief particulars, but.the detailed drawings. we 
now publish give many of the leading dimensions; so 
that there is no need to repeat them-here. : 

The guaranteed consumption of the engines is 134 lb. 
of steam per indicated horse-power per hour at the point 








of best efficiency. The speed regulation within small 





treatment. They then form a solid and. impervious - 


Louis Exhibition given some particulars of the four: 


notable installation. Owing to the lighting, and to diffi- - 
culty in getting a good position for the camera, it has’ 


Figs. 9, 10, and 11 are side and front elevations of the: 


ence, at the same time giving some other particulars. — 


mean effective pressure referred to. the low-pressure . 


to a 2000-kilowatt revolving-field alternating-current 


15 ft. by 35 ft., the height being 314 ft. « The flywheel 
The Corliss valves are operated - 
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limits for paralleling the generators is effected from 
the switchboard through a motor-actuated weight on 
the governor-lay shaft, the motor being connected with 
a switch on the board. ‘Some particulars of the gene- 
rators have already been given in our former article, 
but as we are more especially describing the engines 
at present, we may deal with this part of the subject 
by simply repeating that the generators are rated at 
2000 kilowatts each at the usual temperature rise. 
The three-phase current is 6600 volts, and is delivered 
directly.to the Exhibition: distributing system. The 
exciter units consist of standard Westinghouse engine- 
type machines. 

As already stated, the boilers are placed in an ad- 
joining building, and two complete sets have been 
erected with independent flues, mechanical draught, 
and steam and feed-water systems. The total capacity 
is rated vat 6400. horse-power, there being eight pairs 
of-Babcock and Wilcox boilers, having drums 42 in. in 
diameter. »These boilers are fitted with Roney me- 
chanical stokers. Special arrangements are made for 
distributing coal and disposing of ashes, there being a 
complete conveying system supplied by the Link-Belt 
Engineering Company, which carries the coal either 
directly to the hoppers which feed the furnaces, or to 
a 500-ton bunker, from which the coal may be drawn 
for miscellaneous’ boiler and gas-producer purposes. 
The bunkers in front of the boilers are supported by 
steel frames, and each hold about 5 tons of coal. They 
are cylindrical in form with conical bottoms, the dis- 
charge being controlled by wing valves.-. The ashes 
fall into concrete-lined pits, from which they are taken 
to bogies running through tunnels beneath the floor. 
Considering the short time the whole plant will be 
—— the arrangements are particularly complete. 

ater for feeding the boilers is taken from the city 
mains and passes through two sets of 4000 horse- 
power: Cochrane feed- water heaters using exhaust 
steam from the auxiliary engines. Duplex outside- 
packed double-plunger feed-pumps and pumps of the 
‘* Admiralty” type, both by the Worthington Company, 
are used. »They all discharge into a ring main. 

The artificial draught plant is also in duplicate to 
nate against accident. There are two 14-ft. twelve- 

laded steel-plate fans of the three-quarter housed 
overhung pattern, which have been’ made by the New 
York Blower Company to special designs supplied by 
the Westinghouse Company. The stack is 11 ft. in 
diameter. - The system of induced draught is used, the 
flue gases being taken in at the centre and discharged 
at. the periphery into a compartment connected with 
the stack. The two fans revolve in opposite directions ; 
a damper is provided for shutting of either fan ; the 
intake of an idle fan can be closed by a steel plate. 
Each fan is driven by a single-cylinder 13-in. by 14-in. 
Chandler and Taylor high-s engine. 

The condensing plant is a in duplicate, each half 
being capable of serving one-half of the engine plant. 
The condensers are of the Worthington elevated jet 
or barometric type, and are each 40 in. in diameter at 
the entrance. There is acast-iron entrainer in the ex- 
haust-pipe system, it being so arranged that the steam 
will pick up any water collected in quantity in the 
pipe and carry it over to the condenser in the form of 
spray. At the top of each exhaust riser is an auto- 
matic relief valve. If the vacuum should be destroyed, 
this provides a vent to the atmosphere through a line 
of pipe extending through the roof. <A gate valve at 
each engine and at the condensers gives complete con- 
trol of this part of the system. Injection water is 
supplied through a 30-in. cast-iron main, divided into 
two 20-in. risers leading to the two condenser cones. 
On each condenser is a tubular air-cooler for cooling 
the injection water passing to the condenser. Three 
dry vacuum air-pumps draw entrained air from the 
condenser cone. Moisture contained in this air is con- 
densed in an air-cooler with copper tubes. Two of 
these dry-air pumps are of the horizontal rotating 
type and one is of the vertical marine type. All these 
are’ by the Worthington Company. The overflow 
water from the condenser hot wells is taken through a 
36-in. conduit to another hot well. 

There are four cooling-towers for the condenser 
water. Each consists of a rectangular brick structure 
52 ft. high and containing ten tiers of wooden grating 
to form the cooling surface. Draught is supplied to 
these towers by four 120-in, fans to each. All sixteen 
fans are driven by a Westinghouse compound engine, 
which actuates a shaft, to which the fans are con- 
nected by Neptune waterproof belting, The injection 
water for the condensers and the water for the cool- 
ing-towers is raised by three 24-in. centrifugal pumps 
of the Worthington turbine pattern, driven by West- 
inghouse compound engines. 

he plant here described is used for electric lighting, 
for pumping water, and other purposes connected 
with the Exhibition. It may be of interest to state 
that at the Chicago Exhibition of 1893 the t 
central station planf, also supplied by the Westing- 


house Company, had but 750-kilowatt erators, 
although this formed the most complete > t of the 
day. The current was then 2200 volts. Thesé were 


‘then at work. The 2000-kilowatt machines here 
described are, however, outrivalled in size by others 
previously in existence; for instance, there are the 
5000-kilowatt alternators which the Westinghouse 
Company have constructed for the train service in 
New York City, and also the 10,000-kilowatt gene- 
rators for the Ontario power-station, which are now 
being constructed at the Westinghouse Company’s 
East Pittsburg Works. 

The St. Louis plant is, however, of the most modern 
type, although not so large ‘as a few others, and the 
Wetisanon Company point out the gain in floor 
space as one feature indiosting progress. At Chicago 
ss plant consisted of twelve sets, each of 750 kilo- 
watts. Half of these were driven direct by Westing- 
house Columbia steeple engines, the other six being 
belt-driven by engines of various types. The space 
occupied by the smallest belt-driven unit was 65 ft. by 
27 ft. . Thes occupied by each of the present units 
is shown by Figs. 9 and 10 on our two-page plate. It 
may ‘be added that the total space devoted to the 
service electric plant in the Machinery Hall, including 
that occupied by the exciter units, condensers, cooling- 
towers, and the 35-panel switchboard, is 26,260 square 
feet. All the motive-power machinery in the steam- 
generating .plant in the adjacent boiler-house, as well 
as that in connection with the. generators, has been 
furnished by the Westinghouse Machine Company, 
the entire plant having been designed by Messrs. 
Westinghouse, Church, Kerr, and Co. 

The various organisations associated with the name 
of Westinghouse have joined for the purpose of being 
represented at the St. Louis-Exhibition under the 
name of the Westinghouse Companies atthe Louisiana 
Purchase Exposition. They have, we are informed by 
a document from which we quote these details, a total 
of 65,620 square feet. The organisations associated 
in these joint exhibits employ 30,000 persons, and 
occupy a total workshop floor-space of over 140 acres. 

It will be readily understood that our present notice 
by no means exhausts the exhibits of the Westing- 
house Companies, and we shall have occasion to refer 
to them further on more than one occasion in the future. 











Contracts.—The London County Council has placed 
the order for the whole of the cast-iron segments for the 
construction of a sewer in Victoria-street, Westminster, 
with the Holwell Iron Company, Limited, Asfordby, 
near Melton Mowbray. 





Tue Unitep States Patent Orrice.—The inventive 

enius of the American people naturally keeps- the 
nited States Patent Office well employed ; but it has 
shown itself, at the same time, self-supporting. The 
fees received and the current expenditure have been as 
follows year by year during the last two decades :— 


Year. Receipts. Expenditure. 
Dols. Dols. 
1884 1,075,799 970,580 
1885 1,188, 1,024,379 
1886 1,154,551 992,503 
1887 1,144,510 994,472 
1888 1,118,516 973,109 
1889 1,281,728 1,052,956 
1899 1,340,373 1,099,298 
1891 1.271, 1,139,713 
1892 1,286,332 1,110,739 
1893 1,242,872 1,141,038 
1894 1,187,440 1,100,047 
1895 1,245,247 1,106,389 
1896 1,324,060 1,113,414 
1897 1,375,642 1,122,843 
1898 1,137,734 1,136,196 
1899 1,325,457 1,211,784 
1900 1,350,829 1,260,020 
1901 1,449,398 1,297,386 
1902 1,552,859 1,393,346 
1903 1,642,202 1,448,646 


It will be seen that the fluctuations in the surpluses of 
each year have been great, the profit balances having 
ranged from a minimum of 1538 dols. in 1898 to a maxi- 
mum of 252,799 dols. in 1897. . The number of applications 
for patents, the number of patents issued and re-issued, 
and the caveats filed during the twenty years were as 
follows :— : . 

Patents. 


Year. Applications. Caveats. 
1884 35,600 20,413 2582 
1885 85,717 24,233 2552 
1886 ~ 85; 968 22,508~ “2513 
1887 35,613 21,477 2622 
1888 35,797 20,506 2251 . 
1889 40,757 24,158 2481 
1890 41,048 26,292 2311 
1891 40,552 22,244 2408 
1892 40,753 23,559 2290 
1893 38,473 23,769 2247 
1894 38,439 20,867 
1895 40,680 22,057 2416 
1896 43,982 23,373 2271 
1897 47,905 23,794 2176 
1898 35,842 22,267 1659 
1899 41,443 25,527 1716 
1900 41,980 26,499 1731 
1901 46,449 27,373 1842 
1902 49,641 27,886 1851 
1903 50,213 31,699 1771 
The issue of ey in the United States has naturall 
expanded with the advance of the Republic in wealt 


and population. _It will be observed that the number of 
caveats filed has appreciably declined during the last 
20 years, a fact which would appear to show that patent 
rights are more respected now by the Americans than 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Only a small business was 
done in the market last Thursday, but prices. kept firm 
on the further withdrawal of iron from store. Cleveland 
rose 1d. per ton for cash and 14d. per ton for one month. 
Iron changed hands at. 42s. 10d. and 42s. 11d. three 
months, business being done in the forenoon at 42s. 94d. 
eight days, and 42s. 104d. onemonth. The settlement prices 
were :—Scotch, 51s. 9d.; Cleveland, 42s. 9d.; and Cumber- 
land hematite iron, 52s. 10}d. per ton. The market re- 
mained in a very idle condition on Friday morning, when 
Cleveland warrants had a further advance of 24d. to 
433. 2d. one month, and the turnover, which amounted 
to 2000 tons, included dealings at 43s. 1d. two months, 
and 4d. more three months. The market in the 
afternoon was easy, and very little business was done. 
Monday’s forenoon market brought forth only a small 
business, and it seemed as though the summer holidays 
were very nigh, if they had not actually broken out. 
The tone was very firm in the forenoon market, busi- 
ness being done at 43s. 2d. one month. But in the 
afternoon there was a reaction to 433. 0}d. one month, 
and at the close the market showed an advance for the 
day of 1d. per ton at 43s. 1d. sellers both for cash and 
one month. In the morning the dealing included 43s. 14d. 
three months, and 4d. less two.months. Business was 
done in Scotch iron at 43s. 2d. in the forenoon, and in 
the afternoon at 43s. 1d. eight days, and 433. O4d. one 
month. There was no business done in the market on 
Tuesday forenoon, and there was very little doing in the 
afternoon. The prices were easier, and Cleveland was 
dealt in at 42s. 114d. and 42s. 11d. for cash, and 42s, 11d. 
one month, and sellers’ quotations closed 14d. lower for 
the day at 42s. 114d. cash and one month. The settlement 
prices were :—5ls. 9d., 43s., and 52s. 104d. per ton. This 
morning the market was easier and very idle, Cleveland 
warrants being nominally 14d. lower at 42s. 10d. sellers 
both cash and a month. There was only an odd lot of 
500 tons done at 42s. 94d. thirteen days. In the after- 
noon there was a further decline of 1d. to 42s. 9d. 
cash sellers, and the turnover was limited to 1500 tons. 
While the local market has again been exceptionally 
quiet during the past week, the tone has been good, and 
prices of Cleveland warrants have advanced from 42s. 44d. 
to 43s. cash sellers—a gain of 74d. in a very few days. 
Most of the dealings, however, were on forward account, 
cash transactions being few in number and small in quan- 
tity. 1 consumers are not inclined to enter into fresh 
business owing to the imminence of the holidays, but 
makers in the Middlesbrough district report more business 
doing. Advices from America and the Continent con- 
tinue unfavourable. There has been no change in stocks 
of Scotch iron, but the Cleveland stores have been de- 
pleted to the extent of 2501 tons. The furnaces in blast 
now number 86, as compared with 82 a year ago. The 
market is to be closed from Thursday at noon of. this 
week till Tuesday morning of next week for the Glasgow 
Fair holidays. The following are the prices of various 
brands of Scotch iron No. 1:—Clyde, 56s. 6d.; Gart- 
sherrie and Calder, 57s. 6d.; Summerlee, 57s.; Langloan 
and Coltness, 66s.—all the foregoing are sold as shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 57s. ; 
Shotts (ship at Leith), 58s.; Carron (shipped at 
Grangemouth), 58s. per ton. 


The Steel Trade.—The holidays and seasonable stop- 
pages for repairs, which may offset the closing of furnaces, 
are affecting business in the American steel trade. The 
outlook for steel rails is uncertain; so far only 1,500,000 
tons have been booked for 1904 delivery, including the 
unexecuted orders carried over from 1903, whereas the 
producing capacity is 3,500,000 tons. It is not believed 
that any important railways will yf during the last half 
of the year, and this is considered likely to react on crude 
materials. Official prices are largely nominal, owing to 
the sliding-scale. Consumption in finished lines seems to 
continue light. 


Coal Trade of the West of Scotland.—This branch of 
trade is still in a very unsatisfactory state. There is not 
the slightest indication of improvement as regards either 
demand or prices. With the termination of the present 
Conciliation Board Agreement on September 17 next, the 
aes question is now attracting considerable attention, 
and what the issue will be it is quite impossible to fore- 
cast. But unless there be a change for the better in the 
interval in the way of higher prices, it is pretty certain 
that (unless relief be got) many collieries cannot continue 
to run. House coal is still in small request, and other- 
wise unchanged. Steam coal is none too active at_last 
week’s level of price. Splint, even in view of holiday re- 
quirements, continues very plentiful, but without altera- 
tion in respect of price. Ell of the best quality moves off 
fairly well at last week’s quotation, but the lower grades 
of this class are in poor request. Treble and double nuts 
have a moderately good outlet for house consumption and 
export, and values rule steady. First-class dross and 
single nuts and all kinds of small stuff are somewhat in 
excess of the demand, but prices are unaltered. Quota- 
tions f.o.b. Glasgow may be taken to-day as follow :— 
Steam coal, 8s. 44d. to 8s. 74d.; splint, 8s. 3d. to 8s. 6d., 
and ell, 8s. to 8s. 9d., according to quality. 


Sulphate of Ammonia.—The sulphate market remains 
quiet but firm, and the limited quantity offering meets 
with a fairly ready sale. There is some disposition on 
the part of dealers and consumers to buy for distant 
delivery at a small premium on sean gh. sty but manu- 
facturers ask too great an advance to admit of business. 
The market shows no pronounced change, and _to-day’s 
price is given as 12/. per ton, although in some instances 
12/. 2s. 6d. is asked and paid. Offers for August-Sep- 
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and even 58. premium is offered for October—March 
next. 

Glasgow Corporation Water Works.—The annual report 
and statement of accounts of the Glasgow Corporation 
Water Works have: just been issued. The revenue for 
the year is shown to be 231,221/.; from hydraulic power 
works, 11;8352,;°and from river supply works, 3045/.; or a 


total of 246,1017. The balance brought forward from the 61 


‘previous ‘year was 19,0182., which, added to the revenue, 
gave a total income of 265, 1202. The expenditure, includ- 
ing annuities and interest for the general system, hy- 
draulic, and river work, amounted to 187.221/., leaving a 
balance on ‘the year’s working of 77,8987. Of this sum 
61,565/.. has_ been’ carried to’ sinking-fund accounts, and 
16,3332. to credit of ‘revenue account for the current year. 
The increase for the year, compared with last year, totalled 
6073. For the year just ended the expenditure exceeded 
that of the previous twelve months by 12,210/. The amount 
expended on new works during the period dealt with in 
the accounts was 41,3597. The sinking funds set apart, 
and applied in the redemption of annuities and in repay- 
ment of the money borrowed, now amounts to 1/258, 135/. 
During the year new pipes were laid aggregating a length 
of 26,923 lineal yards. The supply of water sent into the 
city and district during the year averaged 572,950,771 
gallons per day for Loch Katrine. The use of hydraulic 
power continues to increase, 98 additional machines being 
supplied during the year. The average quantity of water 
cand was 183,464 gallons per day, an increase of 15,117 
gallons over 1902-3. : 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Master of the Depield Cutlers’ Company.—In the 
usual order of things Mr. T. W. Sorby, Swedish iron 
merchant, should have been elected next month Master 
of the Cutlers’ Company of Hallamshire, but, acting 
under medical advice, he has been compelled to withdraw. 
An invitation was given by the members of the Compan 
to Mr. George Hall, of the firm of Messrs. G. and J. 
Hall, engineers’ tool and steel manufacturers, to take up 
the duties next year, and he has consented to doso. The 
election takes place in August. 


The Iron and Steel Trades.—Members of the local iron 
trade are endeavouring to derive satisfaction from the 
thought that business is as bad as it can be, and that 

rices cannot possibly go lower. The trade is without 
life and without speculation. Makers of pig iron are 
still further restricting their output by blowing out fur- 
naces here and there, as there seems no prospect of any 
early improvement. The finished-iron branch is quite as 
depressed, and makers are largely dependent on the 
orders that come in from day to day for keeping their 

_ works going. The following are the market quotations, 
but, of course, it is possible to make special bargains :— 
West Coast hematites, 62s. 6d. to 65s. per ton; East 
Coast ditto, 58s. 6d. to 59s. ; Lincolnshire No. 3 foundry, 
46s. 6d.; forge ditto, 46s.; Derbyshire No. 3 foundry, 
48s. 6d. to 49s. 6d.; forge ditto, 44s. 6d. to 45s.; bars, 6/. 10s. ; 
sheets, 8/. 10s. to8/. 15s. The steel trade all round remains 
depressed, and the weights that are being sent into the 
rolling-mills and forges to be manipulated are extremely 
small, The competition for work amongst these people 
was probably never keener, and prices are almost unre- 
munerative. There are instances in which some of the 
iron and steel works have been standing for eleven days 
for stock-taking, and only resumed operations this week. 
That fact is a pretty clear indication of the lack of orders 
for execution. 


The South Yorkshire Coal Trade.—A very large ton- 
nage of coal is going day by day from the Yorkshire 
collieries to the ports forshipment. Although the demand 
compares favourably with some former years, it is not 
sufficient to keep the pits in full work. There is no 
improvement in the demand for coal for manufacturing 
purposes, and the quantity going into some of the biggest 
places is comparatively light. The owners of gas-coal 
collieries and their representatives are busy now settling 
contracts for the next twelve months. A good many of 
them have been fixed, in most cases at a reduction of 3d. 
to Gd. per ton on recent rates. The house-coal trade is 
quiet, and is expected to be for another month. Most of 
the contracts for future supplies of steel-melting coke 
have now been placed, at prices varying from 23s. to 24s. 
per ton. Blast-furnace qualities (washed) are making 
12s. per ton ; unwashed, 1s. to 1s. 6d. less. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on Change, and there was not very 
much business doing ; but it was reported that since the 
last weekly gathering sales had‘ been made on a fairly 
scale, the total quantity of pig iron disposed of reaching 
over 100,000 tons. This naturally put some heart into 
traders, and a more cheerful view of the future was taken 
than for some time past. Deliveries were reported to be 
on a very good scale. The general market quotation for 
early f.0.b. delivery of No. 3 a_i Cleveland pig iron 
was 43s, Merchants sold at that price, and there were 
also makers prepared to accept the same figure, but 
some of the latter quoted up to 43s. 6d. No. 1 was 45s., 


and No, 4 foundry 42s, 9d. The lower qualities of Cleve- | Th 


land iron were fairly plentiful. Grey forge was 42s, 44d., 
mottled 41s. 9d., and white 41s. 44d. t Coast hema- 
tite pig iron showed slight changes. No. 1 fell to 51s. 9d., 
and No. 4 forge rose to 493. Mixed numbers, how- 
ever, were stationary at 51s. 6d. Spanish ore was rather 
quiet. Rubio stood at 14s. 6d. ex-ship Tees. 


ood | cylinders, 2-ft. 6-in...stroke, 7-ft. 6-in. rope pulleys on 


Manufactured Iron and Steel.—There is really nothing 
new of any consequence to relate so far as the manu- 
factured iron and _ steel branches of the staple. industry 
are concerned. Slackness characterises many depart: 
ments, and some firms are running certain parts of 
their works short’ time. The following are the market 


business could be .done at less:—Common iron. bars; 
23. 6d.; best bars, 6/..12s. 6d.; irofi. ship-plates; 
6l. 7s. 6d.; iron ship-angles, 6/.. 2s. 6d.; steel ship-plates, 
5/. 123. 6d.; steel ship-angles, 5/;.5s.; steel boiler-plates, 
7.; steel joists, 5/. 5s.; steel sheets (singles), .7/. 5s.; steel 


41. 103.—all less the customary 24 per cent. discount, 
except rails, whichare net: In old material, light iron 
scrap and light steel:scrap keep at 25s.; heavy steel scrap, 
50s. to 52s, 6d.; and heavy iron scrap, 51s. 6d. : 

Trade Statistics.—The quarterly returns of the Mid- 
dlesbrough Chamber of Commerce show that at the end 
of. June of the 79 blast-furnaces built in this immediate 
neighbourhood, 52 were in operation, and it was esti- 
mated that they produced 485,000. tons of pig iron during 
the quarter, the make being 329,000 tons of Cleveland pig; 
and 156,000 tons.of hematite, spiegel, basic, &c. For the 
first quarter of the year the output was 483,000 tons, of 
which 327,000 tons were Cleveland, and 156,000 tons hema- 
tite, &c., whilst for the three months ending June.30 last 
year the make totalled 520,000 tons, of which 350,000 
tons were Cleveland iron, and 170,000 tons hematite and 
other kinds. The imports of iron ore into this part during 
the past quarter Yesched 349,161 tons, as against 340,927 
tons for the previous three months, and 352,426 tons 
during the second quarter of 1903, 

Coal and Coke.—Fuel is pretty steady. Coke is very 
firm, the demand continuing good both for home use and 
for shipment. Medium blast-furnace qualities are 14s, 3d. 
delivered here. Coke for shipment may be quoted at 16s. 
to 16s. 6d. f.o.b. 








THE JUNIOR INSTITUTION OF ENGINEERS.—Visits of 
this Institution were recently paid to the Chelsea gene- 
rating station of the Underground Electric Railways 
Company.of London, Lot’s-road, Chelsea, and to the 
adjoining London County Council’s yg’ wy, Mnmecn, 
At the former, the general manager, Mr. J. R. Chapman, 
and the resident engineer, Mr. J. W. Towle, were present, 
and the visitors were enabled to make a complete ex- 
amination of the work so far as it had advanced. The 
station will supply current for working the trains of the 
District Railway from Whitechapel to the various western 
and southern termini—Richmond, Wimbledon, Hounslow, 
Ealing, &c., also the tube trains of the Baker-street and 
Waterloo Railway, the Great Northern, Piccadilly, and 
Brompton Railway, and the Charing Cross, Euston, and 
Hampstead Railway. The initial equipment of these 
lines will beabout 150 trains. The station is designed for 
ten units of 5500 kilowatts each, and one unit of 2500 
kilowatts. The output of the station will be three-phase 
334 cycles, 11,000 volts, and will be distributed at this poten- 
tial to 23 sub-stations. The site comprises 3.67 acres, and 
has a water frontage of 1100 ft. The building is 453 ft. 6 in. 
long by 175 ft. wide, with an office annexe 25 ft. by 81 ft, 
On this basis, the square feet occupied per kilowatt, in- 
cluding the office building, is 1.36, and the cubic feet per 
kilowatt, measured from the ground level to the peak 
of the roofs, is 139. The steel frame of this building is 
entirely self-supporting, and contains 6000 tons. The 
foundations extend from 30 ft. to 36 ft. below the ground 
level, and the loading of the clay does not exceed 4 tons 
per square foot. Attention may be called to the group 
system, which has been followed throughout in both the 
mechanical and electrical installation—7.e., eight boilers 
are grouped to one turbo-generator; these boilers have 
their own feed-pump, and the generator supplies its own 
section of bus-bar. No attempt is made to cross-connect 
the —P of the different groups, except at the 
east-end of the building, where three groups are brought 
together in one small auxiliary header for supplying ex- 
citers, air-compressors, house-pump, &c. The station is 
designed for turbine-engines, and illustrates the reduc- 
tion : floor area which 7 ~be secured with = 
type of engine, as against the reciprocating type. At 
the London County Council pumping pe hay Mr, 
H. M. Rounthwaite, mechanical engineer, honorary 
member J.I.E., received the members. There are 
here four horizontal gas-engines, having each two 184-in. 
cylinders-with 2-ft. stroke, both coupled to one crank 
(cylinders at opposite ends). On each crank-shaft is a 
7-{t. 6-in. rope pulley grooved for eight 14-in. ~— and 
these ropes lead down to similar reps of 6 ft. 5 in. 
diameter on the four centrifugal pumps. The pumps have 
suction and delivery pipes 23 in. in diameter, and im- 
pellers of-66 in. diameter. These engines each indicate 
about 200 horse-power at about 150 revolutions per 
minute, and the pumps each throw about 44 tons per 
minute. There are also four similar engines, 18}-in. 


crank-shafts, groovéd for ten 1j-in. ropes, and 10-ft. 4-in. 
similar pulleys on pum The pumps have 32-in. pipes 
and 72-in. impellers. These engines each indicate about 
240 horse-power at about 160 revolutions per minute, and 
the pumps each throw about 85 tons per minute. The 
200-horse-power engines pump from the low-level sewer, 
and the other engines from the higher level Counties 
Creek sewer. The whole plant works only during rainy 
weather, and pumps storm-water only into the Thames. 
e average number of hours per annum during which it 
will be required to run is estimated at 60 or 70, though, 
of course, in exceptionally wet years it ay be that the 
machinery will run as long as 100 hours. At the conclu- 
sion of the visits, Mr. Adam Hunter, vice-chairman of 
the Institution, expressed the members’ thanks for all the 


quotations, but they are nominal, and no doubt' 


sheets (doubles), 77. 15s.; and heavy sections of steel rails, 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—Business in the steam-coal trade has-shown 
no great activity, but prices have ruled fairly steady. 
The best large steam coal has made 14s. 3d. to.14s..9d. per 
ton, while secondary qualities have been — at 13s. to 
14s. per ton. House coal has shown no change; the best 
ordinary qualities have béen quoted at 12%. 9d. to 13s. per 
ton, while secondary descriptions’ have‘ brought 11s. 6d. 
to-123. per ton ; No. 3 Rhondda: large ‘has: been’ quoted 
at 133. 9d. to 14s..per ton. .Coke has remained at oe 
its former level. . Foundry;qualities have, been quote 
17s, 6d. to 18s. 6d. per ton, and furnace ditto at 15s. Ma 
163. 6d. per ton. -As regards. iron ore,-Rubio has made 
133. 6d. per ton ; Almeria,- 13s, 6d. to 13s. 9d. per- ton >: 
and Tafna, 14s. 64. to 14s. 9d. per ton. : : 


_ Maesteg.—North’s Navigation Company is’ extending 
its area in the Llynfi Valley, -The company is —er 
new engine-house and erecting new engines to work by 
electrical power at Caerau, Coegnant, and Maesteg Deep 
Collieries ;-and sinking operations, dt. Coegnant,. are pro- 
gressing favourably. To meet these inprovements tbe 
poupens as purchased the freehold of Touna Dyfyd 
Farm, about 65 acres, from the Coytrahane Estate, and it 
is also in negotiation for the Penlau Farm, about 65 acres, 
with the right to work minerals under the farms. 


South Wales Institute of Engincers.—At the quarterly 
meeting of the South Wales Institute of Engineers, at 
Cardiff, on Thursday, Mr. EK. M. Hann, president, in the 


|chair, fifteen new members and two associate members 


were elected. Patterson’s safety-lamp, with Baxendale’s 
system of handling it in the lamp-room and method of 
relighting in a pit, was again under consideration. The 
patentee, who invited the most searching criticism, 
explained that it was impossible to put. the lamp 
pogethrr ,unless the gauze was in its: place. The 
reflector answered the. purposes of an extinguisher, for 
no one could take the oil vessel off. without putting’ 
out the light. These two points were great. elements 
of safety which were new in the particular lamp 
under discussion. The patentee descri the magnetic 
lock, which was enclosed and invisible, and could not 
be tampered with. The lamp had withstood a highly 
inflammable mixture travelling at the rate of 32 ft. per 
second, and although red-hot the lamp did not explode. 


behalf of Messrs. Baxendale and Co., of Manchester,: 
asked the institute to accept samples of twelve different- 
types of old oil lamps, to. be placed in. the museum of: the 
institute. With regard to the correlation of seams in the 
south trough of the eastern part of the coal-field, Mr. H. K, 
Jordan read a letter from Mr. Fane Le weg the prin- 
cipal of the re-survey of the South Wales coal-field, in 
which that gentleman stated that Mr. Jordan was right 
in correlating the Caerphilly vein with No. 3 Llantwit, 
and not with No. 1 Llantwit, as appeared in the memoir. 
Alterations would accordingly be made in the maps.’ Mr. 
Jordan pointed out that this concession would necessitate 
other alterations in the maps, which in the meantime 
should be received with considerable reserve by students 


in compressed-air pipes were discussed upon a paper of- 
Mr. R. Jordan, describing an explosion at Aberbeeg 
Colliery ; and various remedies were suggested by Pro- 
fessor Elliot, Mr. Stewart, the President, and others. 








for large industrial establishments to develop esprit de 
corps by the publication of a periodical dealing with the 
history and progress of work, and the incidents in the 


ber is a well-printed sixpenny magazine with the title of 
the Mid-Tyne Link, conducted by the staffs of Messrs. 
Swan, Hunter, and Wigham-Richardson, Limited, the 
Wallsend Slipway and Engineering Company, Limited, 
and the North-Eastern Marine Engineering Company, 
Limited—all concerns with close commercial relations. 
The editor is Mr. A. G. Hood, and he has succeeded in 
getting an historical article from Mr. J. Wigham- 
Richardson, who writes with intimate knowledge of old 
Wallsend. Technical education has a place, and there is 
a short sketch of the life of Mr. G. B.. Hunter, whe is at 


building and engineering notes, launches and trial trips, 
and the story of the maiden voyages of new steame 
will, we have no doubt, greatly interest those eepulged 
in the works named. : 





TELEPHONE SKETCHING CHART.—Messrs. W. T. Glover 
and Co., of Trafford Park, have issued an ingenious 


by telephone or telegraph enabling a sketch to be made 
of a piece of mechanism. The chart consists of a sheet 
of squared paper, with horizontal and vertical divisions 
marked and numbered in the usual way, and it is neces- 
sary that both the sender and receiver should possess one 
of these charts. me giving the numbers denoting the 
intersection of two lines an exact spot on the chart can 
be indicated, and the place where a line on the drawing 
should commence and end is thus defined by stating four 
figures. For a straight line this is all that is needed. 
Circles or segments of circles are equally yor to form, 
it only being needed to give the centre and radius. Other 
information—for instance, lines to be dotted, or general 
instructions, such as corners to be rounded—can, of course, 
be conveyed by word. The plan will doubtless prove of 
use to Messrs. Glover’s correspondents in cases where it 
is of importance to save time, and only a simple sketch is 
needed. Copies of the chart can be obtained free on 











arrangements which had been made for their reception. 





application to the firm. 


In acknowledging a vote of thanks, Mr. Patterson, on * 


and others. The causes of inflammations and explosions” 


“*Mip-Tynr Link.”—It is becoming quite the custom - 


work organisations ; and the latest addition to the num- ° 


the head of the well-known shipbuilding firm.. The ship- - 


chart, by the aid of which information can be conveyed ~ 
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STEAM-TURBINES. 
FroM an engineering point of view the most 
remarkable feature of the past half-year has been 
the prominence given to the steam-turbine. Par- 
ticulars of different variants introduced on the 
Continent and in America have been published for 
the first time, whilst discussions and papers dealing 
with the older-established types have been contri- 
buted to several of the ea engineering 
societies. Further, in the earlier months of the year 
a somewhat acute controversy as to the respective 
merits of the reciprocating engine and the steam- 
turbine occupied a large proportion of the corre- 
spondence columns of the engineering Press. Still 
more important, perhaps, in emphasising the grow- 
ing importance of the new type of steam-mover 


Company to fit turbine-engines to their new liners. 
One remarkable point which, ‘so far, -we believe, 
has escaped’the attention it deserves is the fact 
that in some of the patents taken out sixty years 
ago we find clearly stated all the essential points 
for the construction of an excellent steam-turbine, 
and it is, therefore, most curious that when the 
correct principles of construction. were: so fully 
apprehended; ‘nothing should have been accom- 
plished practically till Parsons, working on entirely 
different lines, finally succeeded in proving . that 
a-steam-turbine could furnish power as economi- 
cally as the best of reciprocating engines. A 
capital account of some of these early turbines 
is given in Mr. Neilsen’s excellent work on the 
steam-turbine. The principal pioneers seem to 
have been :—(1) Pilbrow, who in his patent of 
1843 described motors very closely allied to both 
the De. Laval and the Parsons type; (2) Robert 
Wilson, who -in 1848. described the system :of 
compounding for velocity, which: has been rein- 


The Paths of Progress ....00. areas 125} A Concrete Balbway Bridge (Plates 
the alex ot z ae] i — ae + 6 SSeccwce'eb cede 156 
. . e ng of Tramways 
Hi. *M. Hobart (Pintes XXX, |” Light Railways. By W. Valen 
and XXXL, and Illustrations in | Ball, istér-at-Law...... 
dpoenenqataeseesigeeuatenea 1 | merican Malscog Works. By 
The Ind a the || 1 , New York 
United States. By a. se || City (Plates LT. to XLur, and 
Dredge (Illustrations in ment | ustrations in Text) ....5.:... 167 
The Electric Elevated and U; 8t. rges de Commiers-La Mure 
ground Railway at Berlin ow Electric - Railway (P 


read | 2Vailabl 


Riedler and Stumpf; and (3) Thomas “Baldwin, 
who in 1873 described (without drawings) a steam- 
turbine apparently closely allied to the ‘* compart- 

ment ” type, which -has recently been so capably 
developed by Professor Rateau. Many of these early 
inventors seem to have had such very clear ideas as 
to the essential features of a successful steam-turbine 
that their -failire to make'their ideas commercially 
successful is somewhat singular. One rock in their 
path may have been the relatively high cost of- the 


fear 53 | 2CCurate workmanship a pel Shafts and pins 


for a slow-moving Deigbe be a gine’ need not be 
veryround, norneed wel sdgurately balanced 
but any departure from -accuraey- of form in # 
— required to run ‘at some ‘thousands of revo- 
utions per minute is soon translated in practice 
into a serious-breakdown.: . The accutate shaping of 
the buckets must also* have’ been an expensive 
operation -before- the introduction of the emery 
wheel made the~ milling-machine- a tool of ‘prac- 
tical value in the workshop. - On: the other hand, 
the incomplete state of» the science- of thermo- 
dynamics must also have-greatly handicapped the 
early inventor. . -Joule’s‘first rough. approximation 
to the mechanical equivalent of heat-was only — 
lished in 1843, and the same year saw-the publica- 
tion of the results of Regnault’sinvestigation. into 
the elastic force of steam at different temperatures: 
Each. experimenter’ had, : therefore,’ to make his 
experiments ab initio, having available none of the 
accurate data which are now.-at the service of every 
engineer apprentice who spends sixpence to eighteen 
pence on one or other of ‘the capital little engi- 
neers’ pocket-books now published. Unfortunately; 
the information thus: tabulated, though both im- 
portant and useful, is only sufficient-for the design: 
of the theoretically perfect turbine, and requires 
correction for the frictional losses, data as to which 
are -the - zealously-guarded. secrets of those firms. 
who have ‘spent ‘much, time and’ money in effect- 


.|ing the commercial development of one or other 


of the several types of efficient _steam-turbine now 
e. 

Another difficulty, which at any rate was largely. 
responsible for the slow development of the 
Parsons turbine, lay in the fact that this type gives 
relatively poor results unless of a’ fairly large size. 
On the other hand, ‘in developing a new: machine 
it is natural to start on a small scale, as was done 
in the ‘present instance. -The steam economy 
reached by these was but moderate; and it was, 
therefore, ct surprising that the possibilities of this 
type of motor were ignored by engineers in general 
until the publication of the Cambridge tests in Nov- 
ember, 1892. The significance of these was empha- 
sised by the dramatic success of the Turbinia. ~ Thé 
engineering world heard little of this boat until 
she had beaten every record for speed then in exist- 
ence. In other new departures in: engineering 
practice the puff preliminary has often prepared an 
expectant world for a success “not: always realised, 
and some of our American friends have showed them: 
selves adepts in this method of obtaining publicity. 
The plan, however, -has its: drawbacks, as in the 
case of the cast-steel gun experimented with in the 
United States a few years back.» The manager of 
the works constructing it accorded weekly inter- 
views to Press representatives, in which he dilated 
on his intention to render obsolete the great 
ordnance-making establishments of*Europe, only 
to have his hopes frustrated by the bursting of the 
gun the first time it was tested. In buildin — 
Turbinia, the Parsons Marine Syndicate too 
such - risks, although they must have been mand 
certain of success. This reticence, as it turned out, 
was particularly fortunate, as unexpected difficulties 
in connection with-the screw socgialiinn long de- 
layed -the attainment of the desired goal. Since 
the final successful trial of this- boat, however 
engineers, whether, like Admiral Melville, they still 
prefer the reciprocating engine, or, like'the advisers 
of the Cunard Company, they have been converted 
to turbines, have, at any rate, been compelled to 
admit the claims of the new prime mover to a most 
respectful consideration.: 

In many respects the-path of the De Laval 
turbine towards recognition’ has been easier than 
that of its old rival. Introduced. first 'for running 
milk - separators, no exceptional ‘steam economy 
was requisite in order to make the device of sub- 
stantial value. Nevertheless, too much credit 
cannot be given to Dr. De Laval for the ingenious 
manner in which. he overcame,'one by one in.the 
simplest way, the difficulties to be met with in 








ZOUIS EXHIBITION, 


troduced of late years by Ferranti, Curtis, and 


making his turbine competent to meet its older 
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rival in'a less restricted field. A somewhat re- 
markable feature in this turbine is the extraordi- 
nary difference in the efficiency of the small and 
the large sizes. Thus, with a 30-horse-power turbine 
taking steam at 125$1b. per square inch, and exhaust- 
ing at a vacuum of 254 in. of mercury, the steam con- 
sumption was about 22 lb. per brake horse-power- 
hour, whilst with a turbine of 300 horse-power, taking 
steam at 150 Ibs. per square inch, and exhausting 
on a vacuum of 25} in. of mercury, the steam con- 
sumption was about 15 lb. per brake horse-power. 
From Willan’s curve the ratio of the ‘‘ indicated” 
to the brake horse-power seems to be about the 
same in both, 8 horse-power being wasted in wheel 
and gear friction in the one case, and about 
80 horse-power in the other. The nozzle losses 
cannot be very different, and the work due from the 
steam is only some two or three per cent. greater 
in the case of the larger wheel, Te the greater 
pressure used. The bucket angles being different 
in the two cases, the amount of energy carried away, 
owing to the residual velocity of the steam, will be 
somewhat less in the case of the larger turbine; but 
this is not sufficient to account for the wide dis- 
crepancy in the steam consumption of the two. In 
the case of the Parsons type of turbine the leakage 
area is relatively much more important in the case 
of small turbines, so that the better performance of 
the larger units is readily intelligible ; but in an 
impulse-turbine of the De Laval type there is, or 
should be, no loss from leakage. It is possible, 
however, that the discrepancy may be due to dis- 
turbances arising from the fact that it is neces- 
sary to make the bucket walls of finite dimensions 
in place of the mathematical abstractions which 
theory shows they ought to be. It is easy to under- 
stand that these may be relatively much greater 
in the case of small wheels. These disturbances 
will cause loss from the production of eddies in 
the flow of steam, and may also cause a certain 
amount of leakage due to a sideways spread of the 
steam after striking the edge of the bucket. 








PRIVATE BILL LEGISLATION. 

THe Committee appointed by the House of 
Commons to inquire into the working in Scotland 
of the scheme which has been in operation there 
for several years in connection with Private Bill 
legislation has now made its report. The inquiry 
—to which we referred at considerable length 
when it was decided upon—-was undertaken because 
of a proposal to extend the Scotch system to Wales. 
The report of the Committee, it must be confessed, 
is largely non-committal. They admit that the 
system in Scotland has been ‘‘on the whole” 
successful, but the members were obviously im- 
pressed with the evidence of the deficiencies of the 
scheme, especially those which would be inten- 
sified were it extended to Wales. In our pre- 
vious article, in which we entered into the 
whole arrangement, we sought to show that, as far 
as expense is concerned, there might be economy 
in strictly local Bills, and this view the Committee 
accept. We urged, moreover, that Parliamentary 
control should be increased, and this view also has 
been present to the minds of the Committee. It 
was shown, however, that there were only some 
eight cases per annum which might come under the 
New Procedure Act; and although the suggestion 
was made that schemes would increase, it seems 
very doubtful whether action under the Provisional 
Order method would not be more beneficial for 
such schemes. We have ourselves emphasised 
the importance of the double inquiry, because until 
the Bill comes before the second House neither party 
is cognisant of the weight of the opposite case. 
Moreover, we are strong in the view that pro- 
moters as a rule have a more direct interest in the 
decision as to whether an application for Parlia- 
mentary powers should be considered ultimately 
under the a system at St. Stephens, or 
under the Private Bill Procedure Act. 

A suggestion was made to the Committee that 
parties might be heard before the Chairman of 
Committees of both Houses before the decision 
was ultimately come to as to the mode of subse- 

uent procedure. Another point on which the 
Daapiioen have expressed an opinion is that the 
Commission considering Private Bills in Scotland 
should, wherever practicable, be composed of 
Members of Parliament, and not of ‘‘men of 
affairs’ outside of Parliament. The evidence 


strengthened the conviction of the Committee that 
**in any extension of the system of local authority 


two fundamental principles must be maintained— 
viz., the effective control of Parliament, and the 
complete absence of any taint of personal interest 
ot local prejudice on the part of those who conduct 
the inquiry or are members of the Commission.” 
The success so far obtained with. the Scotch 
Act is in a large measure due to the suit- 
ability of the organisation of the Scotch Office, 
where the staff of officials is able to watch over 
the proceedings of the provisional orders and 
the Bills introduced under ‘the Act for the pur- 
pose of confirming such orders. Wales stands in 
a different position, because she does not possess 
the same machinery, and in the circumstances the 
Committee stated that they ‘‘did not think that 
the precise procedure which has been found to work 
successfully in Scotland would be well adapted to 
Wales.” At the same time, they are of opinion 
that the ‘‘ wants and wishes of that part of the king- 
dom should be met by some adaptation of the prin- 
ciples of the Scotch Act—viz., local inquiry and the 
devolution of powers to a competent tribunal, sub- 
ject always to the complete control of Parliament.” 

As regards the position in England, the Com- 
mittee state that they do not think that there is 
any general desire for an extension of the Scotch 
system to that part of the kingdom ; and if there 
is any reason for a less costly system than that 
of private procedure, such a case could be met by 
some extension of the present Provisional Order 
system. This system provides for an inquiry on a 
report by a competent expert, the consideration of 
his report by the Government Department, and the 
subsequent sanction of Parliament to the order 
introduced by the department. Such a system 
could very easily be extended to embrace all 
matters of strictly local interest, and some slight 
amendment would, in the opinion of the Committee, 
introduce the chief advantages of the Scottish pro- 
cedure—namely, a local inquiry coupled with the 
control of Parliament, and these would be secured 
in an economical and practical form. 








THE RESTRICTIVE COVENANT. 

An important covenant which is inserted in many 
contracts of service has recently come before the 
Courts for consideration. We refer to what is 
commonly called the ‘‘ restrictive covenant.” The 
object of this covenant is to prevent an employé, 
after the end or sooner determination of his em- 
ployment, from setting up for himself in the imme- 
diate neighbourhood of his master’s works or place 
of business. Such conduct might lead to his endea- 
vouring to draw off his master’s clients or customers, 
and the prudent employer will take care that his 
agreements are drawn in such a way as to prevent 
his being imposed upon. 

It is not easy, however, to frame a covenant 
which will meet the requirements of the law. An 
agreement whereby a man undertakes not to carry 
on business is a contract in restraint of trade ; and 
the rule of law is that such contracts are void. To 
this rule certain exceptions have been made, as 
was explained in an article on ‘‘The Confidential 
Relationship of Master and Servant,” published on 
page 146 of our last volume. An employer who de- 
sires to protect himself must take care that his 
restrictive covenant comes within the exceptions. 

Broadly speaking, a covenant of this kind may 
be enforced, provided it is reasonable, and reason- 
ably necessary for the protection of the master. 
To give an illustration :—Suppose the owner of a 
cotton-mill inserted a clause in the agreement with 
his manager to the effect that the manager, after 
leaving the service, should never again be em- 
ployed in connection with, or himself carry on, the 
manufacture of cotton. Such a covenant would be 
unreasonable, and as such it would be void, as 
being in restraint of trade and against public 
policy. Where, however, the covenant provides 
that the manager shall not for the space of ten 
years take any part in the manufacture of cotton, 
say, in Lancashire, such a covenant might be said 
to be reasonably necessary for the protection of the 
master’s business, and therefore valid. Itis obvious 
that unless some exception of this kind is grafted 
on the rule which renders contracts in restraint of 
trade invalid, an agreement to employ would be 
exceedingly dangerous. 

The question whether a covenant is or is not too 
wide is for the Court to decide. Regard is had to 
the nature of the interests which require protec- 
tion. Thus it has been held that it was unreason- 
able to seek to prevent a dentist carrying on his 








practice within 200 miles of York, it being con- 
sidered that the limit of 200 miles was too wide. 
Where, however, a particular trade or industry is 
world-wide in its character, a world-wide covenant 
may be held reasonable. Thus a man was pre- 
vented from manufacturing certain explosives in any 
part of the world under a covenant of this kind. 

Two cases of recent date should be carefully 
noted by those who are interested in restrictive 
covenants. While the Courts are not anxious at 
any time to enforce a covenant in restraint of trade, 
they show a distinct inclination to interpret a 
covenant in such a way that it will effect what was 
the obvious intention of the parties. 

In the case of Walker v. Webley, which™ was 
recently heard by Mr. Justice Kekewich, the plain- 
tiffs, a firm carrying on business as grocers and 
general provision merchants, sought to restrain 
the defendant, who had been a manager of a branch 
of their business, from carrying on any business 
similar to theirs in breach of an agreement made 
on July 9, 1894. Clause 9 of this agreement pro- 
vided that the defendant should not, at any time 
thereafter, without the permission in writing of 
the plaintiffs, be engaged ‘‘in any business what- 
ever,” either on his own account or as manager or 
assistant for any. other person, firm, or company, 
within a distance of 7 mi from any shop in which 
the defendant should have acted as manager for the 
plaintiffs. It appeared that the defendant, having 
left the employment of the plaintiffs, had entered 
into partnership with another grocer and general 
store-keeper carrying on business within the stipu- 
lated limit. It was argued on the part of the de- 
fendant that inasmuch as this covenant was wider 
than was reasonably necessary for the plaintiffs’ 
protection, it should be held void in toto, In spite 
of this argument, it was decided that upon the true 
construction of the agreement the general’ words 
‘*any business whatever” must mean any. business 
of a similar kind to that carried on by the plaintiffs, 
unless there were further words in the agreement 
which would compel a wider interpretation, as in 
Perls v. Saalfield (66 L. T. Rep., 666), that in this 
case there were no such controlling words, and 
that consequently no greater restraint was imposed 
than was necessary for the protection of the plain- 
tiffs. His lordship, therefore, being of opinion that 
the agreement was valid, granted the injunction. 

A covenant which is to run for the rest of a 
man’s natural life is often enforced by the Courts. 
In another recent case it appeared that in August, 
1890, the plaintiff, who was a medical man prac- 
tising at Fazeley and Tamworth, employed an assis- 
tant at a certain salary. It was a term of the 
agreement that after the determination thereof the 
defendant would not, at any future time thereafter, 
without the express consent of the plaintiff in 
writing, ‘‘ practise, use, or enter into the business 
or businesses of a physician, surgeon, apothecary, 
or accoucheur, or any or either of them, either on 
his own account or as assistant to any other person 
or persons, public body, or corporation, or estab- 
lish any dispensary or other place for the businesses 
aforesaid, or any or either of them, within the 
towns of Fazeley or Tamworth, or within a distance 
of ten miles therefrom, on any pretence whatever.” 
In 1891 the agreement came to an end. The 
defendant then left the district to practise else- 
where. In 1903 he returned and commenced 
to practise, when the plaintiff went to the Court 
for an injunction to restrain him. Mr. Justice 
Grantham granted an injunction, and the defendant 
appealed. It was argued on his behalf that the 
restrictive clause was unnecessarily wide, inasmuch 
as it would endure for his lifetime, and that in any 
event the Court should not grant an injunction, 
but merely leave the plaintiff to his remedy in 
damages. The Master of the Rolls (on appeal) 
refused to take this view, saying :—‘‘ The agree- 
ment was entered into by a man of full age, and 
was quite intelligible. By it the defendant under- 
took to serve the plaintiff on certain terms, one of 
which was that he was debarred during his natural 
life from practising within a certain distance of 
two towns. It has already been held that a restric- 
tion to extend over a man’s life is not on that 
ground unreasonable.” 








TELEPHONY AT GLASGOW, 

Tur Telephone Committee of the Glasgow Cor- 
poration have issued their accounts for the year 
ending May 31, 1904, and those accounts were 
approved by a large majority at a meeting of the 
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Glasgow’ Town Council last week. There was an 
animated debate in the ‘Town Council, due to the 
strong criticism of the accounts and of thé business 
and technical policy of the Telephone Conttiittce 
made‘by Mr. Russell, who is content neither with 
the financial nor with the practical management of 
the Telephone Department. In support- of his 
criticisms Mr. Russell pointed out, several: of ‘the 
weak spots in the statements circulated’by those re- 
sponsible for the Council’s telephone policy ; but so 
impatient is the Council of any criticism of any of its 
undertakings, and so anxious is it as a body toshun 
detailed inquiry into the affairs of the Telephone 
Department in particular, that the replies to Mr, 
Russell were, first, that he showed so much expert 
knowledge of the subject that he must have been 
coached; and, second, when that accusation was 
refuted, that he did not know what he was talking 
about. The inconsistency of these replies to de- 
tailed criticism seems to have escaped notice, in 
the Glasgow Town Council, in the general desire to 
uphold the Corporation’s undertaking, and to avoid 
all inquiry into the details of its management. 

It is not our intention at the moment to criticise 
the Glasgow telephone accounts in detail, as we 
would prefer to await receipt of the annual document 
containing the complete ‘accounts and statistics ; but 
we cannot refrain from pointing out that there are 
various unsatisfactory features in the. conduct of 
this particular municipal trading venture which are 
not usually associated with municipal electrical 
enterprises. That the technical equipment of the 


system is inferior has frequently been pointed out, | 


and as frequently denied by those interested. It 
is now admitted by the Committee, who state that 
it is proposed to change the existing method of 
operating. The reason given is that ‘‘the great 
increase of the system renders the consideration of 
such a proposal necessary.” We look for the 
‘‘ great increase,” and find that it amounts to 2283 
telephones in the past year, the total exchange 
telephones in operation being now about 11,000, 
corresponding to about 9000 lines. As the system 
was originally laid out for 10,500 lines, itis evident 
that the ‘‘ great increase ” might have been antici- 
pated and a more efficient method of operating 
adopted in the beginning. The Committee betray 
a not unnatural anxiety to seize on any excuse 
for measures really intended to repair their past 
errors. 

In refusing to recognise the necessity of a proper 
provision for depreciation, even in the face of the 
admission that a sacrifice of existing plant must be 
made—for in no other way can an effective im- 
provement of service be attained—the Committee, 
and the Council as a whole, are simply making 
drafts on the future in order to avoid an unpleasant 
situation in the present. If not met out of a depre- 
ciation fund, the extensive changes in the plant 
necessary to put it ona par with the standard of 
telephone engineering set by the Post Office and 
by the National Telephone Company, can only be 
made by still further swelling the capital account, 
already far larger than was anticipated when the 
enterprise was started. If the Committee had 
allowed for depreciation at the very moderate rate 
of 5 per cent. on the capital expenditure, there 
would have been a total charge for depreciation of 
26,5001. during the three years’ working. The 
actual depreciation fund amounts to but 57431., and 
this is all the Committee have to draw upon for the 
reorganisation of exchange plant and instruments 
which have cost about 100,000/., unless resort is 
had to the expedient of increasing the capital 
account to a still further condition of inflation. 

_The underlying reason for the embarrassing 
situation of the Glasgow Corporation telephone 
undertaking is that the Corporation embarked upon 
a competitive trading enterprise without sufficiently 
understanding the requirements of the business 
concerned, and without foreseeing the situation 
which ‘would result from extensive rate-cutting and 
keen competition. It is an essential feature of the 
Glasgow telephone situation that the Glasgow 
Corporation started its telephone system with the 
set object of competing with the National Tele- 
phone Company, with which concern the Corpora- 
tion had a quarrel of long standing. . The Corpo- 
ration had refused the company the underground 
way-leaves then considered necessary for the effec- 
tive reconstruction of the company’s system, in 
spite of the recommendation of the Commissioner 
who conducted the Glasgow telephone inquiry of 
1897 that such way-leaves should be granted. 


|been to wrest all. Glasgow business from. the 


National Telephone Company, and,-once the 
fight was on, it seems to have been conducted ac- 
cording to the familiar dictates of militant. human 
nature, without regard to financial considerations, 


principal rate adopted was 50 per cent. below the 
prevailing rate, the method of working adopted was, 
known to have many defects, .and the general plans 
and estimates had been thought to be short-sighted. 
But all criticism, advice, and .suggestion were 
waived aside, and the Corporation rushed blindly 
into the fight, which it has since conducted with 
the fighting vigour for which Scottish blood is 
famous. 

What is the result, as shown by three years’ 
working? If we do not remember to have seen a 
municipal enterprise launched with more casual 
disregard for the teachings of experience, seldom 
have we seen the just reward of such imprudence 
arrive more rset The Glasgow Corporation 
have expended a vast sum—much greater, in propor- 
tion to the work accomplished, than was anticipated 
—on a telephone system which the Committee in 
charge of it now admit to be radically defective. 
In order to show a profit on paper the Committee 
have felt seated to omit any charge for depre- 
ciation from the accounts, and have so incurred a 
‘real deficit of over 20,0001. up to. date, and have 
also laid themselves open to the criticism, freely 
made in the council chamber and in the Glasgow 
Press, that much which should properly be charged 
against revenue is in reality charged to capital. 
These are the measures resorted to in order. to 
justify the maintenance of an unprofitable rate, 
which was fixed without due consideration of 
the probable cost, and should have been modified 
after a year’s experience. That the Corporation 
have been unsuccessful in ousting the National 
Telephone Company from Glasgow, in spite of these 
desperate efforts, is evident from the Glasgow 
Press, and from the comments in the Town 
Council debate. The company claim to ‘have 
the larger share of the Glasgow telephone business, 
and the superiority of their service is attested to 
even by members of the Town Council. As to the 
morality of municipal competition with private 
enterprise there may be differences of opinion, but 
it cannot be considered practical business for a 
corporation to make use of public money for the 
conduct of a competitive enterprise under such 
clearly uncommercial conditions as those which 
surround the Glasgow Corporation’s telephone 
undertaking. The circumstances seem to call for 
a serious reconsideration of the Corporation’s tele- 
phone policy. 








THE POSITION IN THE HEAVY 
CHEMICAL TRADE. 

THE fact that an agreement with regard to the 
selling price of bleaching powder has been come to 
on the part of Great Britain, Germany, and the 
United States is naturally welcomed by those in- 
terested in the manufacture in Britain. Something 
like dismay was caused when the negotiations as 
tothe continuance of the first agreement fell through, 
and a rate-cutting war was entered upon. The 
United Alkali Company, however, can only be com- 
mended for the firm position they took up in the 
case of the abortive negotiations, though the con- 
sequent reduction in price of bleaching powder by 
about 21. per ton, of course, meant a serious loss. 
It would seem, though, that they carried the 
war: into the enemy’s camp with such success that 
the Germans seem to have had enough of it, 
with the result shown in the recent negotiations. 
It will be some months before the monetary 
advantage-to-the producers from the new agree- 
ment makes itself clearly perceptible, because 
many substantial contracts, taken at the low 
prices prevailing last year, have yet some time 
torun. This, however, does not prevent us from 
looking forward confidently to the better times 
which are in store. The electrolytic producers, we 
may say, are also in the combine, if such it may be 
fairly termed ; and naturally the shareholders in 
these companies look for an improvement in their 
holdings, which have shown so great a depreciation 
during the period of low prices. With regard to 
the electrolytic production of bleaching powder, as 
far as England is concerted, at any rate, there was 
a good deal in the attitude of the late Dr. Hurter 





The object of the Corporation seems to have’ 


that experience has shown to be well founded. He 
maintained that where coal was cheap the Leblanc 


or to the rules of ordinary business prudence. The; 


process of production—to summarise a series of 
operations under. convenient head—would continue 
to hold its own against-.the modern processes. 
And. this mainly for two reasons—the cost of the 
motive power, and the large and uncertain allow- 
ance which must be made for depreciation in 
the working of electrical: plant, the true figure 
for which it takes some. years’ working , to 
arrive at. The statement freely made some: years 
ago that, owing to the electrolytic processes for the 
production of caustic soda, chlorine, which is neces- 
sarily obtained as a by-product, would be. almost 
given away, has certainly not. yet attained to fulfil- 
ment ; and the evident. eagerness. with which the 
electrolytic producers have joined their. forces with 
the producers by the chemical processes must come 
as a damper to those consumers who had been led 
by the prophets to anticipate knock-out prices. 
Of course, we are not alleging in any way that the 
electrolytic processes have proved practical failures ; 
there is nothing to be said ayainst the methods or 
their products from a purely scientific point of 
view ; it is only the statement made on their intro- 
duction that they must necessarily cause the collapse 
of the chemical processes that we refer to as having 
been falsified in the event. Under other conditions 
than those prevailing in England they are un- 
doubtedly a success. Especially is this the case in 
those highly-pretected countries- Italy and Spain, 
which have recently entered into the arena of 
chemical manufacturing. Abundant water-power 
and high protective duties have proved of the 
greatest utility in enabling these countries to supply 
to a great extent their own requirements, formerly 
filled from England. It was to be expected that our 
supremacy in the supply of chemicals would be 
assailed in the efflux of time; and it would be 
churlish to grudge the southern countries the 
savings they credit themselves with as the result 
of their chemical enterprises. ' 

But we must not dwell too long upon bleaching 
powder. There are other important bodies— 
notably caustic soda—which invite a word or two 
of comment. In this case, the agreement among 
the principal makers, which was entered into four 
or five years ago, has been regularly renewed, no 
such rupture occurring as with bleaching powder. 
The action taken was perfectly justified, on account 
of the unremunerative figure to which competition 
had reduced the selling price. Naturally the large 
men—notably the soap-manufacturers—viewed the 
rise in price with disfavour, and communed earnestly 
within themselves as to whether they had not 
better purchase soda-ash and causticise it them- 
selves. Inability to arrive at a decision in indi- 
vidual cases was caused chiefly through a feeling 
that, when they had gone to the expense of putting 
up causticising plant, the price would drop. Time, 
however, has proved the illusiveness of such hopes, 
and we hear of soap-makers on a large scale who are 
now actively preparing to make their own caustic. 
At the present selling price of soda-ash the opera- 
tion shows a primd facie profit; and there seems no 


provided that the ever-present difficulty of dispos- 
ing of the waste carbonate of lime can be satisfac- 
torily dealt with. This difficulty, we may say, has 
proved a formidable deterrent to many whose terri- 
torial position renders them liable to be proceeded 
against for creating a nuisance. Apart from this 
drawback, there is little to deter consumers, whose 


caustic : the necessary plant is simplicity itself, 


in the manufacture of solid caustic is the evapora- 
tion of the strong liquor ; as, however, the soap- 
maker requires his alkali in the liquid form, he 
only needs to carry the concentration of his liquors 
up to a certain strength, and then they are ready 
for use. ‘Hence the conversion into solid and sub- 
sequent re-conversion into liquid is rendered 
unnecessary, and the cost of the fuel required in 
both operations is saved. It ought, perhaps, to 
be said in this connection that for some time now 
it has been customary for alkali manufacturers to 
supply certain of their customers: with caustic 
soda liquor. This is sent out in tank wagons at 
90 deg. Tw. Of course, the railway freight 
on the water contents has to be considered ; But 
this is not prohibitory to the extent of destroying 
the advantage accruing to the purchaser by getting 
his caustic in this state. Of course, soda-ash is 
not so cheap as it was a year or two ago ; but, still, 
at 41. 10s per ton it is cheap enough to make the 
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reason why this saving should not be duly effected, © 


premises are large enough, from making their own . 


and there is no secret about the details which must - 
be followed to ensure success. The great expense - 
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home production of caustic a profitable venture: 
There hardly seems any likelihood of a rise of any 
importance in soda-ash ; and in the case of this 
article, though no explicit arrangement as to selling 
price is in existence, it is understood that the two 
great producers have an implicit agreement as to 
the price for large contracts. The present price 
should be sufficiently profitable to the producers, 
looking at the business done a year or two ago at 


lower figures ; and any organised attempts for an}. 


advance could hardly, we imagine, find much basis of 
justification. Of course, consumers of caustic soda 
and bleaching powder are not wanting who declaim 
against present prices—somewhat unreasonably, we 
think, 

In the manufacture of sulphuric acid there is no 
particular change to chronicle. So far the chamber 
process has survived its much-vaunted rival the 
contact process, about which but little has been 
heard recently, though works have been erected in 
Lancashire to put its potentialities to a thorough 
test. Facts, however, indicate that the old process 
is not likely to be superseded in the near future, 
at all events. With regard to the raw material— 
the cupreous pyrites which is obtained by the United 
Alkali Company from the Rio Tinto Company—we 
understand that a change of some moment is in 
contemplation—a change that should work to the 
advantage of the Alkali Company, in giving them 
the benefit of a competition hitherto non-existent. 
It has proved difficult to find an ore which contains 
50 per cent. or.so of sulphur, and which will burn 
quietly in the kilns without deflagration, this defect 
being common to many deposits of pyrites suitable 
in other respects for vitriol-making. With regard 
to hydrochloric acid, we have nothing of novelty 
to mention, except as regards the by-product so 
largely turned out in the manufacture. Hydro- 
chloric acid, we may perhaps mention, results from 
the decomposition of common salt by sulphuric acid, 
sulphate of soda being obtained as a by-product. In 
the old days of the Leblanc soda manufacture this 
formed the raw material for soda-ash, but now the 
latter is mostly obtained by the ammonia-soda pro- 
cess. The question then arose as to what was to be 
done with the sulphate of soda, and inability to 
solve the problem satisfactorily led to a fall in 
price to 12s. 6d. per ton. Things, however, have 
taken a turn for the better, and we hear of con- 
siderable sales being effected at 30s. per ton, the 
salt going to Germany, though exactly for what 
purpose we are not in a position to say. To 
prevent any misconception, we would say that 
regular markets for salt cake still exist, as of old, 
outside the alkali trade; but the output having 
exceeded this demand led to the great fall in price. 

A product of the alkali trade which has recently 
come into wide demand is silicate of soda. This 
is now largely sold under its popular name of 
water-glass, for the purpose of preserving eggs, 
and is being stocked by retail chemists and grocers 
up and down-the country. Judging by the satis- 
factory reports emanating from cvuntry districts 
as to the superiority of this chemical over other 
media, which have previously been employed, the 
demand for it is likely to be permanent. 

Turning now to potassium cyanide, it cannot be 
said that the outlook for this branch of manufac- 
ture is very promising. It is not so long since the 
selling price was 2s. a pound, while to-day we hear 
of large contracts being placed at 6$d. per pound. 
Such a drop in a short space of time is by no means 
unique in the history of chemical manufacture, 
though reference to the fact will bring but cold 
comfort to those who are now feeling acutely the 
effects of the reduction. A prominent works has shut 
down for the present, and it is difficult to speak 
with any degree of confidence as to the prospects 
of a reopening. It was, not unnaturally, thought 
that the increased use of the cyanide process in gold- 
extraction would cause a corresponding increase in 
the demand for the salt. But this hope was not 
fulfilled, on account of the greater attenuation of the 
liquor used. It has been found that exceedingly 
dilute solutions answer the purpose quite as well, 
if not better, than those of more concentration; and 
so it has come to pass that though the amount of 
mineral treated has been increased, there is no 
correspondingly increased demand for the cyanide. 
Although it is customary to talk about potassium 
cyanide, as a matter of fact, the salt as generally 
used is a mixture of potassium and sodium cyanide. 
Indeed, in the best qualities the ratio is three of 
potassium to one of sodium, and in inferior brands 
the sodium predominates. It does not appear that 





it matters in actual working which alkaline base is 
present: the important point is the amount of 
cyanide present as compared with the carbonate, 
which merely acts as a diluent. There are two or 
three quite distinct processes in use for the cyanide 
manufacture, but space does not permit of reference 
to these ; and we shall be content with the remark 


that the present state of the market will assuredly |. 


show which process is best calculated to survive. 

A word now as to sulphate of copper, which is 
an important product of the alkali and metal- 
lurgical industries. Prices during the last year 
have shown no more fluctuation than followed 
naturally from the market quotations of copper, 
though there was reason to suppose that a 
largely increased production would be thrown on 
the market from two sources. One of these 
is the Mond Nickel Company, of Swansea, which 
experienced some vexatious delays in getting 
properly to work, but which from all accounts 
will shortly make its influence felt. The other 
source from which we had been. led to expect 
supplies is the Copaquire Copper Sulphate Com- 
pany—a mining concern exploiting certain copper- 
sulphate bearing lands in Chili. In this case also 
unexpected difficulties seem to have intervened to 
prevent the salt arriving in bulk at Liverpool, and 
it will probably be some little time yet before the 
competition with the home-made product becomes 
keen. As quite a new departure in the trade, the 
Chilian business deserves a reference; and if the 
salt can really be shipped to England or elsewhere 
at the low price mentioned by the company, there 
is evidently severe competition in store for those 
who now manufacture it by older-established 
methods. 








LONDON TO PLYMOUTH WITHOUT 
A STOP. 
By A. G. Rostns. 

Wuen the Prince of Wales returned from his 
tour through the Colonies some few years ago, he 
made a remarkable speech, which aroused a good 
deal of comment at the time; in it he emphasised 
the necessity that we should seriously bestir our- 
selves and ‘‘wake up”—to use his expressive 


phrase—if we did not wish to lose our place among | 2 


the nations. That speech has not been without 
effect, and one of the first to take it to heart was 
the Great Western Railway Company. 

On July 14, 1903, the special train conveying the 
Prince and Princess from London to Truro, for the 
ene of opening the new cathedral, made a 

rilliant record run, covering the 245} miles to 
Plymouth in the unprecedented time of 233} 
minutes, averaging 63 miles an hour from start to 
stop. That feat was a direct answer to the Prince’s 
stirring words; but it is only fair to say that for 
several years prior to that event the line had been 
steadily progressing in all directions. In 1892, on 
the appointment of Mr. J. C. Inglis to the post of 
chief engineer at Paddington, he at once took in 
hand the renewing of the permanent way through- 
out the system, and the vast amount of work that 
has been accomplished during the last fourteen 
years—the rebuilding of bridges and viaducts, 
the easing of curves, and the remodelling of stations 
—is now bearing fruit in the reduction of the cost of 
working, and in greatly increased facilities for 
dealing with the daily increasing volume of traftic. 
Only a few weeks ago a prominent engineer, occu- 
pying a high position on one of our great railways, 
told me that he considered the Great Western 
Railway permanent way to be the most perfect of 
any railway in the world. Such an opinion, coming 
from an unbiassed rival, is a very valuable testi- 
mony. 

Now let us see what use is being made of this 
splendid road. In July, 1897, the West of England 
express, popularly known as the ‘‘ Cornishman,” 
was booked to run the 193} miles to Exeter, with- 
out a stop, in 3 hours 43 minutes. That was at 
the time, and continued to be until] this summer, 
the longest regular non-stop run in the world. 
Since its inauguration it has been repeatedly accele- 
rated, and from July 1 its time has been reduced 
to 3 hours 25 minutes—an average speed of 56.7 
miles per hour. From October, 1903, there have 
been two trains between London and Bristol, 
covering the 118} miles down and 1174 miles up in 
an even two hours. In the issue of ENGINEERING for 
April 29 last I was enabled to record in detail the 
running of one of these trains, the time occupied 
on that occasion being 111} minutes. On May 9, 





however, all previous: records were totally eclipsed 
by the running of one of the up American mail 
specials:frtiim:,Plymouth (Millbay) to London in 
226 minuties:48 seconds. On this occasion the 1184 
miles from Bristol (Pylle Hill) to.Paddington were 
covered in 99 minutes 46 seconds —an. average 
start-to-stop speed of 71 miles an hour. 

This month, besides the acceleration of the 
Exeter expresses, already referred to, an entirely 
new. train ‘has been put -on, leaving London. at 
10.10 a.m., running without stop to Plymouth— 
245? miles—in 265 minutes, and continuing thence 
to Penzance—325} miles—which is reached at 
5.10 p.m,, just seven hours from London—truly a 
remarkable performance in every respect.. There is 
a corresponding up-train leaving Penzance at 10 a.m. 
timed:at the same speed throughout. This long non- 
stop run to Plymouth-has, of course, been eclipsed 
by trains run specially on more than one occasion. 
The North-Western Railway have run from Euston 
to Carlisle—299} miles—and also to Holyhead— 
264 miles; further, the Americans have achieved 
the remarkable feat of running 439 miles without 
a stop on one occasion ; but all these ‘‘ specials” 
have been run over easy roads.and at.comparatively 
slow speeds—that is to say, not exceeding 51 miles 
per hour.. The merits of this new Great Western 
Railway timing are, first, that it is done daily by 
two trains—one up and one down; secondly, that 
the road is of an exceptionally heavy character ; 
and, thirdly, that the speed is high—namely, 55.8 
miles. per hour. With regard to the difficulties 
of the road, if readers will refer to ENGINEERING 
of February 7, 1896, they will find a gradient 
profile giving the whole line from London to Pen- 
zance; but for those who cannot refer to back 
numbers, I may remark that west of Taunton the 
road consists of a series of mountainous peaks, 
having steep ascents-of 1 in 50 or over, and equally 
difficult descents on the other side ; further, where 
the road is at all level, as well as on the banks, the 
curves are such as to preclude any possibility of 
fast running. The worst of these banks between 
Taunton and Plymouth may be summarised as 
follows :— 

Down Road—rising. 
2 miles 23 chains at 1 in 80 


Up Road—rising. 
0 miles 13 chains at 1 in 77 
” 2 ” 56 ” 1 ” 41 
a ie % eS a eee eee » 5, 04 
1 ” 27 ” 1 ” 72 ul ” 48 ” 1 ” 40 

Then there are special speed reductions to be 
taken into account, which, though insignificant in 
themselves, amount to a good many minutes when 
taken in the aggregate. 

Bath station, 15 miles per hour. 

Bristol, avoiding line, 10 miles per hour. 
Taunton, 15 miles per hour. 

Exeter, 5 miles per hour. 

Dawlish, single line, 25 miles per hour. 

Of course, it will at once be said that this smart 
running has been forced upon the company by the 
competition of the London and South-Western 
Railway, which line has a shorter route by 22 miles 
to Exeter and 15 miles to Plymouth, and in this 
connection it may at once be acknowledged that 
the South-Western Railway do wonderful work in 
running to Exeter in 3} hours and to Plymouth 
in 4 hours 52 minutes. But the Great Western 
Railway have now risen to a higher level than the 
mere defending of an assailed position, they have rea- 
lised that a good service (and by that we mean good 
stock,. punctuality, fast trains, and plenty of them) 
is a real incentive to travel ; it does, in fact, create 
traffic. There are many important towns on the 
Great Western system which are quite unassailed 
by outside competition, such as Penzance, Bath, 
Worcester, and Cardiff, yet there are ‘few towns 
with a better service, even those on the highly com- 
petitive northern lines. Penzance is reached from 
London in 7.hours; Bath, 106} miles, in 108 
minutes ; Worcester, 120} miles, in 135 minutes ; 
Cardiff, 145} miles, in 2 hours 55 minutes. There 
is every reason why the Great Western should 
do its best to such a place as Plymouth, for not 
only is there the competition of the South-Western 
Railway to be considered, but that also of other 
harbours eager to usurp the increasing passenger and 
mail traftic which now comes to the western port. 
Penzance, however, is away beyond all such con- 
siderations ; itis literally at the Land’s End, yet we 
have these two 7-hour expresses covering the 325; 
miles at. an inclusive average of 46.4 miles per 
hour ; this being about.2 miles an hour faster than 
the best third-class — between London and 
Brighton, and being performed over a road of which 
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110 miles may be called mountainous. Such a 
policy has been adopted deliberately, not from any 
sentimental reasons of creating speed records, but 
as a sound commercial transaction, and because 
the directors believe that. in the long run the 
public will respond to their efforts. I think it de- 
serves to succeed, for only by doing our best in 
all things can we hope to maintain our position 
among the nations of the world. The following are 
the four best trains run by the Great Western Rail- 
way during the present summer :— 


. Miles per Hour. 
Paddington to Plymouth—245 miles 
53 chains—in 265 minutes... .. == 55.6 
Paddington to Exeter —193 miles 
50 chains—in 205 minutes .. oer 


Paddington to Birmingham—129 miles 


25 chains—in 137 minutes ... ue = 56.6 
Paddington to Bristol —118 miles 
28 chains—in 120 minutes... io = 59.1 


On June 30 last it was decided to work the 
empty coaches that were to form the new up-train 
from Plymouth as a special from Paddington to 
Penzance, the timing being identical with the 
public working throughout the summer months. 
At the invitation of the company, I was privileged 
to make the journey down by this train, returning 
next day from Penzance by the first new train of 
the regular service. The stock and engines were 
the same on both trips, the ‘‘ City of Bath” (Driver 
Burden) taking the London-Plymouth run, and the 
‘‘ Swansea ”—one of the ‘‘ Camel ”’ class (5 ft. 8 in., 
four-coupled, 18 in. by 26 in. cylinders, steam 
195 1b.), from Plymouth to Penzance. The train 
consisted of five eight-wheel bogie coaches and one 
72-ft. eight-wheel dining-car of a new type ; the 
load was, therefore, approximately 147 tons. 

On the down journey the booked time was fairly 
closely adhered to; the driver got away very 
quickly out of London, reaching 60 miles an hour 
in about 4 miles, and passing Reading in the un- 
usually quick time of 34} minutes. Bath—107 
miles—was passed’ 3 minutes 35 seconds before 
time—in 102 minutes 10 seconds; Exeter in 
3 hours 14 minutes 40 seconds; Plymouth was 
reached 35 seconds before time, and Penzance 
13 minutes ahead of schedule, though after 
Plymouth the station timings were not strictly 
adhered to. All the banks were descended at very 
reasonable speeds, 75 miles an hour being our maxi- 
mum. But the first 100 miles were done excep- 
tionally fast, 60 miles per hour being attained at 
the fourth mile-post, and Reading—36 miles from 
London—being passed in 34 minutes 34 seconds. 
On the return journey we were brought to a dead 
stop outside Exeter by signal, and kept there 
3 minutes 12 seconds; this was distinctly unfor- 
tunate, as it spoilt the long non-stop run, but it 
afforded our driver an opportunity of which he was 
not slow to avail himself; of showing us what he 
really could do when pressed. We began by 
tackling the long 20-mile climb to Burlescombe 
Tunnel at an average speed of over 55 miles an 
hour, the 1 in 115 up only reducing our speed to 
50.5 miles. Willington bank was descended at a 
good speed, 78.7 miles per hour being the highest 
attained. Bath was passed 2 minutes 40 seconds late, 
and then we began to pick up the minutes hand 
over fist ; the rise to Box a was done ata mini- 
mum of 51 miles per hour, and the Wootton Bassett 
bank of 1 in 100 did not bring our speed below 60. 
Swindon was passed at 69 miles per hour, 34 seconds 
late, and from this point down the slightly-falling 
gradient to Reading we realised a minimum of 67.5 
and a maximum of 81.8, the latter figure being 
reached on a down grade of 1 in 660 near Wantage- 
road. Reading was passed 6 minutes 5 seconds 
before time, at a speed of 70 miles an hour, and 
from there into London the engine was eased dowr, 
the arrival at Paddington at 4.53 being 7 minutes 
before time. A tabular statement of the details of 
the two runs is given in the next column, the speeds 
in miles per hour being given in italic figures. 

In conclusion, I would add that the ‘‘ City of 
Bath” arrived in perfect condition after both these 
long runs, all bearings being as cool as could be 
desired. I took the opportunity to examine the 
smoke-box on arriving at Plymouth, and I found 
that the cinders had collected to about 10 in. above 
the bottom of the smoke-box door. I have seen 
engines arrive at Exeter after running through from 
London with.a heavy train having the smoke-box 
filled half-way up with ashes ; so it is quite evident 
that the long run over the severe Devonshire banks 
is well within the capacity of these engines, and 
that on this occasion the work proved comparatively 





~ Paddington to’ Penzance; June 30, 1904. 








Stations and ‘Mile- A Notes and Chrono- 
- Posts: Time. graph Spe Speed 
mls. ch. h. m. s. 
-- |Paddington, dep. ..|10 10 15 
Mile-post 4  ../10 16 15 
” 5 {10 17 15 - 60.0 
és a $-55 10 +./10-21 58 ae a 64.6 
18 36 |Slough a ..{LO 29 25/1 m. 85s. before time} 68.4 
+.  |Mile-post 20 ..|10 30 40 = sa 72.0 
ef Pe 3u ..{10 39 28) - .. at 68.8 
36 0 |Reading .. ..|10 44 44/1 m. 16s. before time} 67.2 
-. |Mile-post 40 -.|10 48 30 pa ey 64.6 
53 0 |Didcot East ../11 0 18/2 m, 42s. before time! 66.6 
77 21 |Swindon « .. ../11 28 35/3 m. 25s. before time} 62.4 
+.» |Mile-post 90 .. {11 34 58 v5 67.1 
ee 2 102 -. {11 47 25 69.2 57.6 
106 69 |Bath .. od ../11 52 25/8 m. 35s. before time 
116 78 |Bristol East Dépét {12 4 5 ‘es FS 52.2 
118 33 »  Pylle Hill ../12 7 82m. 52s, before time 
$e Mile post 120 «. {12 10 45 es ae 
ee ” 60 -.{12 48 0 70.3 64.5 
162 67 |Taunton .. {12 51 30 30 m.p.h. 
1m. 80s. before time 
Mile-post 164 -./12 53 15 
o 174 aot hb G8 72 50 
Checked by signal, 
Tiverton 
* 1 20 36 ri) 62.7 
193 50 |Exeter 1 24 55 5 m.p.h., 
2m. 5s. before time 
Newton Abbot .| 1 50 25 
Mile-post 217 .| 1 54 35} 25 m.p.h., Dawlish 
nnels 
Pa 218 -| 1 56 28 lin 41 up, 30 . | 8L8 
oe .| 2 655 a a 40.2 
9 226 ..| 2 9 4) Lin 5lup, 27.5 27.9 
245 53 |Plymouth North 
Road, arr. ..| 2 84 25) 35 sec. before time 
dep. .| 2 44 45 
299 25 |Truro, arr. .. 4 7 15\6m, 45s. before time} 38.9 
Truro, dep. «| 411 25 
314 37 |Gwinear Road, arr.| 4 37 25 
He dep.| 4 39 0 
$25 12 |Penzance, arr. 4 57 0/13 min. before time 














Locomotives ; ‘‘ City of Bath” to Plymouth ; ‘‘ Swansea” to 
Penzance. Load: Six eight-wheel bogies—147 tons. 


Average Speed. 
Paddington to Plymouth .. 245m. 53 ch. in 264 min. 10 sec. = 55.8. 
a Exeter -. 108 ,, 50,, inl94 ,, 40 ,, =50.6 
Plymouth to Penzance - 70',,49,, inls2 ,, 15 ,, =861. 
Mile-post 5to 105 .. ee 100,, O,, in 93 ,, 50 ,, =64.6 
oo #to0 205... .- 200 ,, 65 ,, in 200 ,, 90 ,, =60 


Penzance to Paddington; July 1, 1904. 























| | 
Stations and Mile- | Notes and Chrono- 
ty Posts. | Time. graph Speeds. | Speed 
mls. ch. | 
Penzance, ~~ --|10 0 25) | 
79 39 |Plymouth orth-|12 26 30/1 min. 30 sec. before 
road, arr. .. ae | time | 
Mile-post 240 ../12 44 20) 
cs 239 ..|12 46 40) lin 41 up | 25.7 
is 222...) 1 6 35) 
” 218 ..| 1 12 18) aie oe 42.0 
a 217 ..| 1 13 45) lin 40 up 41.3 
111 27 |Newton Abbot -| 117 16/2 min. . sec, before) 
ime | 
Signal stop, arr. ..| 1 42 18 
ie ep. ..| 1 45 30 
181 42 |Exeter (St. David’s)} 1 48 0 3 min. late 
Mile-post 193 ..| 1 50 8 
” 190 ..| 1 53 5C 48.6 
96 180..}2 4 9 a 58.2 
2 178 ..| 2 6 20 ee ae 55.0 
os 174...) 211 5 lin 115 up 50.5 
mi 172 ..| 2 13 10 es ow 57.6 
9 170 ..| 2 14 45 75 76.0 
” 165 ..| 2 18 50 78.7 73.4 
162 25 |Taunton ‘ ..| 2 20 80) 4 min. 30 sec. late 
Mile-post 155 ..| 2 27 40 ~~ we €8.4 
Py 125 ..| 8 565 25 65.2 
206 59 |Pylle Hill Junction) 3 1 55 10 m.p.h. 
3 min. 55 secs. late 
208 14 |Bristol East Depét} 3 3 50 es ws 
218 23 |Bath.. ee --| 316 40 15 m.p.h. 51.3 
2 min. 40 secs. late 
Mile-post 104...) 3 19 25 - ne 45.5 
» 103 ..| 3 20 25 60.0 
9 101 ..| 3 22 28 a wa 62.0 
” 98 ..| 2 25 55'Box Tunnel, 1 in = 51.0 
up 
» 90 ..| 3 32 58 75 | 67.9 
” 80..| 342 9 ¥ <a 
247 71 Swindon .. ..|-8 44 84| 84 secs, late, 69.2 | 68.7 
..  |Mile-post 75 ..| 3 46 34 ae on 67.5 
9 65 ..| 3 54 42 75 73.8 
9 60 ..| 3 58 35 81.8 | 77.2 
ae a 68..)4 0 5 81.8 | 80.0 
272 12 |Didcot East (53)..| 4 3 55) 78.2 | 78.2 
ee Mile-post 61...) 4 5 26 81.8 | 79.1 
ie ‘ 46..| 4. 9 25 a sis | 75.0 
289 14 |Reading (36)..| 4 17 55) 6 min. = before | 70.5 
ime 
294 12 |Twyford (31)..| 4 22 18) | 69.2 
306 66 [Slough .. ..| 4 32 30 73.7 
.  |Mile-post 2.144950). “| 57.2 
Paddington aa 4 53 0 7 min. before time | 





i tives : “8 ” to Plymouth ; “ City of Bath” to — 
Paddington. Load: Six eight-wheel bogies—147 tons. 
Average Speed. 
Penzance to Plymouth .. 79mls. 49chs, in 146 min. 5 sec. =32.7 


Plymouth to Paddington .. 245 ,, 53,, ,, 258, 15 ,, =57.0 
Exeter (signal stop) to 





Paddington -» 104 ,, 25,, 4, 187,, 30 ,, =62.1 
Mile-post 203 to2 .. -- 200 ,, 55,, 4, 197,, 20 ,, =61.0 
” 97,,6 .. oo OL 59 Os, 55 77 55 55 ,, =70.0 





easy. Such a run must, however, prove a severe 
strain upon the driver and fireman, to whom great 
credit is due for their skilful handling. In conclu- 





sion I would'tender my heartiest thanks to all the 
officials who so kindly placed every convenience at 
my disposal for the purpose of making these notes 
and observations. 








NOTES. 
- CaBLES OF: ARTIFICIAL Gurta-PERCHA. 

THe German Telegraph Department has. for 
nearly two years had some cables of artificial gutta- 
percha in use which have so far given every satis- 
faction. The material is the invention of Adolf 
Gentzsch, of Vienna, and is described as a mixture 
of rubber and a palm wax of the same melting-point 
as the rubber. Electrically the product is con- 
sidered equal to the natural gutta-percha, and it 
softens oan above 60 deg. Cent. (140 dpe. Fahr.), 
the mixture remaining homogeneous at these tem- 
peratures. The manufacture of this artificial gutta- 
percha was taken up by Messrs. Felten and Guil- 
leaume, of Miilheim, and after experimenting, the 
Telegraph Department ordered a cable, nearly six 
miles .in length, of the Miilheim firm for connect- 
ing the Island of Fohr with Schleswig. The cable 
consists of four strands, each of seven copper wires,’ 
0.6 millimetre in thickness ; with its covering of 
artificial gutta-percha, the diameter of each strand 
is 6 millimetres (about } in.); and the whole cable, 
with its jute and galvanised iron-wire sheathing, has 
a diameter of 36 millimetres (1}in.). . The weight 
is 34 tons per kilometre (about 54 tons-per mile). 
An insulation resistance of 500 megohms and a 
capacity of 0.15 microhm were guaranteed. The 
tests were made at temperatures between + 30 deg. 
and — 5 deg. Cent. (86 and 23 deg. Fahr.), as the 
cables would be exposed to considerable tempera- 
ture changes in the shallow water off the Frisian 
coast; an insulation resistance of 650 megohms was 
found, and the contract. conditions were more than 
satisfied. The Gentzsch gutta-perchacables are 35 per 
cent. cheaper than gutta-percha cables. Although 
the artificial gutta-percha softens only at a higher 
temperature than the natural product, it is some- 
what more sticky. Junctions and: repairs are 
effected with the aid of Chatterton’s compound and 
of natural gutta-percha. When the Fohrcable had 
successfully been laid, more cables were laid over 
to the Island of Norderney, in the mouths of the 
Ems and the Vistula, and at other spots in the 
North Sea and in the Baltic. The total length of 
these cables is 15 miles, and as they are in exposed 
positions, a few years’ experience should allow us to 
get a good idea of their durability. 


Ratt-TEstINe, 


At present three series of tests for rails are used. 
Tensile tests are made to measure the strength and 
ductility of the steel ; bending tests to secure a high 
elastic limit ; and impact teststoinsurethat the metal 
shall not be brittle. The. impact test—in theory, 
at least—is of capital importance ; for if the metal 
is too soft, the rail will deform more or less rapidly; 
but if its resistance to impact is insufticient, the rail 
may break in use. In fact, cases have been known 
in which rails have: broken merely in: transport, 
As generally applied, however, the conditions of 
the impact test are drawn up on the assumption 
that the rails are homogeneous. A maximum de- 
flection is provided for, and the weight of the 
tup and the height of the fall fixed so that 
a good rail will not be broken by the.test. In 
practice, rails are often not homogeneous, and, con- 
sequently, rails which will pass the ordinary 
impact test, sometimes fail later under traffic: 
This lack of uniformity in the rail material is some- 
times due to the. piped portion of the ingot not 
being entirely removed, in which case the centre 
of the rail will be unsound, and suffer from segre- 
gation of its constituents. Such a rail may, how- 
ever, resist the ordinary impact test very well, be- 
cause its exterior surfaces are of good steel, but 
owing to the vibrations arising in service, cracks 
are liable to start in the unsound portion of the 
tail, and to spread ultimately into the good metal. 
Another cause of lack of uniformity in rails arises 
from the heat treatment and mechanical treatment 
to which they are subjected in the process of 
manufacture, which may be such as to leave 
the centre of the rail brittle, whilst the rest 
remains ductile. The bad metal being thus gene- 
rally in the interior of the rail, it has been pro- 
_— to concentrate on this portion the tests made. 

ieces. of rail about 20 in. long are taken. In 
the head of these a notch is cut near the centre of 
its length 2.4 in. long, the ends of which are rounded 
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off to a radius of '.59 in. This notch extends: half- 
way through the head. The specimens thus pre- 
pared are placed on hardened steel supports 15.74 in. 
apart, . These supports are of semi-circular section, 
the diameter being .55 in. The bar is.then tested 
in-impact with the notch below.. The tup falls a 
height of 4 metres, and is of sufficient weight to 
break even the best quality of rail. . After fracture 
the two broken ends are placed together, and the 
quality of the metal is then shown by the amount 
the rail has deflected before rupture. With rails of 
good quality this deflection will range from .23 in. 
up to .78in., whilst with other rails the deflection is 
so small as to be unmeasurable. As only small por- 
tions of rail are broken in this test, it is claimed 
that it is cheaper than the usual one. 


Street OBSTRUCTIONS. 


The crowded state of the streets in the Metro- 
polis sometimes directs the attention of the high- 
way authorities to the conduct of tradesmen and 
others who make an undue use of that portion of 
the road which is in front of their premises. No 
reasonable use of this kind can possibly be objected 
to ; but cases sometimes arise which are very near 
the line.. In the case of Dunn v. Holt, which came 
before the Divisional Court some time ago, the 
appellant placed in a street in the Metropolis 
opposite to a house, an apparatus for removing dust 
from and for cleaning houses. The apparatus con- 
sisted of a motor, which, by creating a vacuum, 
caused the dust to pass through tubes into a recep- 
tacle on the truck. The tubes were passed over 
the foot pavement at sucha height as not to inter- 
fere with persons using the pavement or carriage- 
way. Upon a charge of causing a wilful obstruc- 
tion in the street, under Section 54, Sub-Section 6, 
of the Metropolitan Police Act, 1839, the magis 
trate found that the business purpose and the time 
selected were reasonable, and that neither the 
time nor the space occupied was excessive; but 
that the system was not necessary to the ordi- 
nary comforts of life, and was still in the ex- 
perimental stage, and could not be regarded 
as an incident of everyday life; and _ that 
the noise and collection of sightseers might .be 
productive of discomfort to occupants of houses 
and to people using the street. The magis- 
trate convicted the appellant. This decision was 
reversed by the Divisional Court, the Chief Jus- 
tice saying:—‘‘The magistrate has stated facts 
showing that there is no evidence of an offence. 
He found that the business purpose was reason- 
able, that the time selected was reasonable, that 
neither the time nor the space occupied was exces- 
sive, but that the system was not necessary’ to 
comfort, and was still experimental, and that the 
noise and the collection of sightseers might be pro- 
ductive of inconvenience to occupants of houses. 
Those last three matters might have been very 
material if the magistrate had been dealing with a 
case where he was able to say there was wilful ob- 
struction; but having found that the user was 
reasonable, and that there was no obstruction 
in fact, he nullified the effect of his _find- 
ings by saying that the system was still experi- 
mental, and might be productive of discomfort, and 
he applied a test that ought not to be applied.” 
This decision should be of far-reaching importance, 
although, of course, the principle which it em- 
bodies must be regarded solely in the light of the 
facts upon which it was decided. The use to which 
a frontager may put that portion of a highway 
which abuts on his premises is entirely a question of 
the degree. This principle of law is clear from a 
number of cases. In the case of Original Hartle- 
pool Collieries Company v. Gibb ((1877) 5 Ch., D. 
713), a navigable river was held to be a public 
highway, navigable by all the subjects of the 
Queen, in a reasonable manner and for a reason- 
able purpose. Accordingly. a riparian owner has 
a right to moor a vessel of ordinary size along 
side his wharf for the purpose of loading or 
unloading, at reasonable times and for a rea- 
sonable time, and the Court will ‘restrain by 
injunction the owner of adjoining premises from 
interfering with the access of such vessel, even 
though the vessel may overlap his own premises ; 
though such vessel would not be allowed to inter- 
fere with the proper right of access to the neigh- 
bouring premises if used as a wharf, nor to the 
free entrance to or exit from such premises, if used 
as a dock, by other vessels. It is interesting to 


refer to a case in which it has heen held that there 
was an unreasGuavie use of the highway. 


In 





Attorney-General v. Brighton and Hove Co-opera- 
tive Supply Association (1900), 1 Ch., 276, certain 
traders, who were carrying on a large business in a 
populous town, at premises situate in a street the 
roadway of which was less than 20 ft. wide, kept as 
many as six vans at once during every alternate hour 
in the daytime, loading and unloading goods at their 
premises, thus occupying half the width of the 
street, and seriously obstructing the passage of 
vehicles through it. It was decided that. this was 
an unreasonable use of the highway, and that it 
amounted toa public nuisance, the continuance of 
which must be restrained by injunction. 








A TURBINE-DRIVEN TORPEDO-BOAT. 

On Tuesday last, the 12th inst., an unofficial trial 
was made of a torpedo-boat built by Messrs. Yarrow 
and Co., and engined with a combination of steam- 
turbines and an ordinary marine engine. The vessel 
is of the usual construction, and is 152 ft. long by 
15 ft. wide. She is designed to carry an armament 
of three deck torpedo-tubes and two 3-pounder quick- 
firing guns. The construction, in regard to scantling, 
is similar to that of the first-class torpedo-boats built 
by this firm, and the crew-spaces afford the usual 
accommodation ; in fact, the hull is similar to that of 
other boats of this class. Thedisplacement is 140 tons, 
and the speed, with a load of 20 tons, is 25 knots. 

On Tuesday’s trial two runs were made on the 
measured mile in the Lower Hope, and somewhat 
over 20 knots was reached. No special effort was 
made to get the highest speed, the run simply being 
made to show the general working of the turbines to 
a few engineers nod others interested in these matters. 
Among those present were Admiral Smith, the 
President of the Admiralty Boiler Committee ; Mr. 
Whiting, Chief Constructor; Professor Rateau, of 
Paris, the designer of the turbines; Mr. Hughes, of 
the Argentine Navy; and Mr. Fuji, of the Imperial 
Japanese Navy. The trial was under the direction of 
Mr. W. W. Marriner. 

The propelling machinery consists of two Rateau 
turbines and an ordinary three-stage compound- 
engine. There are three shafts, each having one pro- 
peller. The turbines drive the two side propellers, 
the centre screw being actuated by the reciprocating- 
engine. There are two Yarrow boilers of the express 
type, with l-in. tubes. The total horse-power de- 
veloped is 2000, and of this the reciprocating-engine 
contributes 250 indicated horse-power. The turbines 
run at about 1200 revolutions per minute, and the 
reciprocating - engine at about 450 revolutions per 
minute. The steam pressure is 150 1b. per square 
inch, the steam exhausting from the. high-pres- 
sure turbine into the low-pressure turbine, the supply 
to the reciprocating-engine being quite separate. 
In this respect the arrangement differs from that in 
previous designs in which steam-turbines have been 
worked in conjunction with ordinary engines ; in this 
case the reciprocating element is quite independent 
of the other two. There is a cylindrical condenser 
with a circulating pump of ordinary character. The 
air and feed-pumps are also worked separately on the 
usual plan. There is a thrust bearing of twenty-five 
rings on the forward end of the turbines, the shafts 
projecting through to the front and terminating with 
the thrust-bearing. The spacious nature of the engine- 
room—-characteristic of turbine boats—is very apparent 
in this vessel. 

The object of the arrangement of propelling 
machinery is, of course, to secure an economical 
engine at low speeds, combined with a highly efficient 
propelling installation for very high speeds. The 
reciprocating-engine will propel the vessel at approxi- 
mately 10 knots; and as it is then working at about 
its maximum ordinary power, it is, naturally, at its 
point of best efficiency.. At such times the side pro- 
pellers are allowed to revolve idly, but are not detached 
from the turbines. 

The present arrangement was first suggested to 
Mr. Yarrow by Colonel Soliani, of Genoa. In the 
course of the run on Tuesday Mr. Yarrow said that 
experiments made had led to the conclusion that the 
boat in question represented the best arrangement that 
could be effected with turbine machinery for that class 
of vessel ; but it was a question whether the combina- 
tion was superior to ordinary machinery. 

It will be remembered that not long ago Messrs. 
Yarrow and Co. built a high-speed yacht for the late 
Colonel McCalmont. This vessel, in regard to hull 
and boiler equipment, was similar to the first-class 
—— constructed by this firm, and the power 
to developed was 2000 horse-power. The pro- 
ee machinery consisted of three Parsons turbines. 

t is hoped that the trial results of this vessel, and the 
data obtained on trials of first-class torpedo-boats with 
ordinary machinery, may be compared with the _ 
formances of the boat run on Tuesday last. The 
comparison would be exceedingly interesting, and we 
hope Messrs. Yarrow and Co. will be able to carry 
out their programme. 





The Rateau turbine has already been ‘fitted in a 
French . torpedo-boat, but the result was not very 
satisfactory. This is. not to be wondered at, as the 
boat was originally built for reciprocating-engines, and 
the shafts had to be.inclined to an excessive degree 
for the turbines, thus lowering the efficiency of the 
propellers. At the present time Professor Rateau is 
completing the machinery for another French boat. 
This installation will consist of turbines combined with 
a reciprocating-engine. The shafts in this case will 
be nearly horizontal. Two other vessels of. the same 
type are being built for the purpose of comparison ; 
one will have Parsons turbines and the other Breguet 
turbines. The trials of these three boats will be of 
the greatest interest, and it is to be hoped the results 
will be made public. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 29, 1904. 


THE iron and steel makers of the United States are 
trying hard to work themselves up into the belief that 
the period of depression through which the industry 
has been passing for a year or more is now at an end. 
The stronger interests who have had it in their power 
to stimulate demand and strengthen confidence by 
reducing prices, especially of crude steel, to a reason- 
able basis, have not done so, but are holding on to 
present prices, chiefly at the dictation of the financial 
managers of these great concerns. 

Early in the season railroad companies and other 
large consumers placed large conditional orders for 
material with the understanding that this material 
could be called up when and as. wanted. Almost the 
entire second quarter. of the year. has been permitted 
to pass without the submission of orders. Within a 
week or so many specifications have been sub- 
mitted, especially for steel rails. One order for 
20,000 tons of standard rails and quite a number 
of smaller rails for light sections, for delivery to 
Western railroads, has been placed. 

The Pressed-Steel Car Company, which has an 
abundance of business in steel car-making, has just 
purchased 1500 tons of bars at Pittsburgh at 
1.25 dols. There is nothing being done in old 
material; notwithstanding, prices have. been cut 
down all around. The interior merchant bar mills 
are meeting with a more active retail demand to 
supply the growing needs of material for agricul- 
tural tools and implements. The heavy require- 
ments will not be met until the Billet Association, 
which is to meet soon, determine the prices of 
billets for the coming year. There is an active 
demand for all kinds of hardware, and the export 
business to Great Britain, Continental Europe, and 
Mexico is steadily increasing. Wire and cut nails 
have also been shaded in price, and barbed wire is 
dull just now, as is usually the case just prior to the 
harvesting season. 

July 6. 


In view of the fact that several meetings of steel- 
producing interests are to be held in a short time, at 
which it is presumed some action will take place on 
the question of prices current, business is of diminu- 
tive proportions. Stocks are low in the yards of most 
consumers, and those who are obliged to purchase are 
buying only enough to last from week to week. 
Those who are in a position to speak for the large pro- 
ducing interests'say that entirely too much import- 
ance is given to the proposed meetings. There is but 
little inducement at this tine to mark down prices 
for steel products, because there is very little new 
business that would be placed immediately. Most of 
the large buyers of steel, outside of the railroad 
interests, placed their contracts last March for the 
entire year. The only business that would receive 
a stimulus was the railroad business, and it seems 
to be the fixed policy of the railroad managers to 
restrict their new work as long as possible. In fact, 
it is not likely that any very great new undertakings 
will be heard of this year; of course, the Penn- 
sylvania Railroad improvements around New York 
will absorb a great deal of material ; but outside of 
that, railroad requirements will be moderate. A quiet 
summer is anticipated, and already a good many mills 
have shut down, and will remain closed anywhere 
from two to six weeks. In fact, some mills will not 
resume until there is a decided assurance of continued 
activity. ; 

Thirty per cent. of the Bessemer furnaces in the 
central West are idle. Our Bessemer production is 
based upon a 15-million ton capacity annually. 
Several furnaces will blow out as soon as they have 
worked up their stock of ore. Alabama furnaces are 
stillj taking orders for pig iron at 9 dols. for No. 2. 
Structural material is very dull, and were it not for 
some big contracts that were taken during April some 
of the present mill capacity would have to be thrown 
off. Small orders are coming in almost daily for 
repairing requirements. Scrap is declining in price, 
and the dealers are refusing to make purchases 
at very tempting offers by holders because of the 
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indifference of consumers of scrap to buy at any 

rice. Wire and cut nails are accumulating, as pro- 
duction is kept at a pretty high point. No official 
change has been made in the price of cut nails at the 
meeting. of the Association held last week. Outside 
mills aré shading prices, and the combination has to 
do the same thing. 

The tone of the market is weak, and in hardware 

rices are declining in some lines and barely stationary 
in others. The only activity in hardware is in 
builders’ hardware, because of great activity in all 
lines of building. The expected meetings of the large 
steel associations, it is thought, will result in mapping 
out a line of policy for 1905. 

Open-hearth steel is being used to make tin-plate on 
double mills. It has never been thought practical to 
work this steel on double mills on account of the great 
care required in rolling. For this reason tin-plates 
from open-hearth steel have always been made on single 
mills. This plate is used exclusively by fish-canneries 
along the New England coast. 

The lowest price for steel for several years past 
was reached last week. This fact has not improved 
business in the slightest degree. It is not. probable 
there will be any heavy dealings until September, by 
which time the full effect of the large crops will 
be realised. Financiers are anticipating a very 
marked improvement in general business during 
the autumn, and base it partly on the fact that con- 
sumptive requirements have declined’. abnormally for 
months past, Stocks are almost an unknown quantity 
everywhere, and nothing can change the attitude of 
buyers at present. When solicited to make purchases 
for the future, even at concessions from the extremely 
low prices, they point to the enormous capacity still 
idle and to the necessities:which may arise to induce 
makers to offer to furnish steel at still less money. 








MISCELLANEA. 

THE Railway Commissioners of the Government of New 
South Wales have decided to make a trial of the Auto- 
matic Regenerative A geses of train-control, invented by 
Mr. J. 8. Raworth, M. Inst.C.E. The experiments will 
be carried out under the supervision of Mr. Oswald Haes. 


According to a paper by Dr. Wurt, published in Stah/ 
und Hisen, pig iron suitable for the production of malle- 
able castings should contain less than 3 per cent. of carbon, 
less than 1.20 per cent. of silicon, less than 0.40 per cent. 
of manganese, less than 0.10 per cent. of phosphorus, and 
less than 0.05 per cent. of S. 


The Board of Trade has recently confirmed the South: 
end-on-Sea and District Light Railways (Extensions) 
Order, 1904, made by the Light Railway Commissioners, 
authorising the construction of light railways in the 
county of Essex, in the borough of Southend-on-Sea and 
the urban district of Shoeburyness. 


From the quarterly returns published by Ryland’s 
Iron-Trade Circular, it appears that the total number of 
blast-furnaces now in blast in the United Kingdom is 
327—an increase of three on the previous quarter. There 
are 536 built, as against 539 at the end of March. Six 
new ones are in course of construction, and 60 more are 
Leing either relined or rebuilt. 


There has just been issued, for sixpence, by Effingham 
Wilson, Royal Exchange, London, E.C., and G. J. and 
D. E. Robinson, Limited, 48, Wellington-street, Leeds, 
a handbook of holiday sailings, which gives a note of all 
the possible voyages, coastwise and cross-Channel, to be 
made in the holiday season; and appended to this is a 
brief note of the facilities offered by several lines, and of 
the attractions of various watering places. 


At Messrs. Ashbury’s Railway Carriage Works, in 
Openshaw, three large chimneys belonging to an old forge 
have been felled by a novel method. Instead of cutting 
away the base and setting fire to the temporary wooden 
props placed in the cavity, which is the usual way, 
dynamite cartridges were inserted in holes drilled in the 
brickwork, and simultaneously exploded. The opera- 
tions, carried out by Mr. J. Kay, of Middleton Junction, 
were perfectly successful. 


M. Blondlot, in a recent communication to the dcadémie 
des Sciences on the properties of the emanations of certain 
metals, states that a spontaneous and permanent emission 
of rays takes place from the surface of silver. Vigorously 
rubbing the metal will destroy the emanation, though the 
property may be restored by heating. Various metals 
show the same peculiarity, while others, including gold, 
iridium, and palladium, are inactive. It would appear 
from this that the emanation coincides with a feeble 
chemical reaction. 


_In some noteson the physiological effects of compressed 
air, published in the Journal of Hygiene, Messrs. Leonard 
Whilland J. J. R. Macleod recommend that men required 
to work under compressed air should be sound, small, 
temperate, and at least 25 yearsold. For a pressure of 
2 atmospheres the shift should not exceed 4 hours, and 
the time of passage through the lock on coming out 
should be 30 minutes to one hour. For pressures be- 
tween 3 and 4 atmospheres, the length of the shift 
may be the same; but the time in the lock should 
be between 1 and 2 hours; whilst for a pressure of 
5 atmospheres the length of the shift should reduced 
tol hour. . For still higher pressures the shift should not 
exceed 30 minutes to1 hour, and the time spent in the 
air-lock should be 2 hours, The air-lock should be 
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warmed artifically and well ventilated. After maving 
the lock, on coming away from their work, the men shoul 
have a complete rest of 1 hour. 


An international con will be held in Paris in June, 
1905, with the object of investigating apparatus to insure 
the | ar aid safety of workmen employed on high-tension 
conductors. The form the apparatus should take is a 
device indicating safely and clearly whether any con- 
ductor is alive or not. It must be equally applicable to 
direct and alternating current of all voltages, must be 
thoroughly reliable and incapable of doing damage 
to itself; the operator, or the distribution system 
under any circumstances. The congress is being 
organised by the ‘‘ Association des Industriels de 
France contre les Accidents du Travail,” and a prize of 
6000 francs will be awarded to the exhibitor whose er 
ratus most nearly fulfils the conditions. Intending exhi- 
bitors should send a full description, with necessary 
drawings, of their apparatus to the President of the Asso- 
ciation, 3, Rue de Luttce, Paris, before December 31 next. 
All systems presented will remain the property of the in- 
ventors, who should take the necessary measures to pro- 
tect their rights. Further information may be obtained 
from the Director of the Association at the above address. 


A meeting of the general committee appointed on 
April 26 to organise an optical convention, to be held in 
London, took _—e on Monday afternoon, in the rooms of 
the Society of Arts, John-street, Adelphi. Dr. R. T. 
Glazebrook, F.R.S., the President of the Optical Society, 


occupied the chair. The chief business was the —) 
t 


ment of an executive committee and officers. was 
resolved that the committee should consist of not more 
than eighteen members, who were duly elected. The 
following were elected honorary Hef poy Ray 
Crawford, Lord Rosse, Lord Rayleigh, Lord Blythswood, 
Sir William Abney, the Hon. Alban Gibbs, Mr. W. H. M. 
Christie (the astronomer), Mr. T. R. Dallmeyer, Mr. J. 
Stuart, Sir Howard Grubb, Dr. Glazebrook, and Lord 
Kelvin. The chairman said that it was proposed to hold 
in conjunction with the convention an exhibition of 
optical goods. It was hoped that the exhibition would 


_| be representative of the British optical trade as a whole, 


and one in which all firms would co-operate as far as pos- 
sible. Some discussion ensued with regard to the date, 
which one member of the committee suggested might be 
April or May of next year, but the matter was eventu- 
ally referred to the executive committee. 

. 








CANADIAN Paciric Rattway.—The Canadian Pacific 
Railway Company is expending a large amount in deve- 
loping anthracite(or, more strictly speaking, semi-anthra- 
cite) coal-fields at Banff. The beds are believed to be of 
great extent. 





Sate or Works.—The large works at Haverton Hill, 
Middlesbrough, until aay occupied by Messrs. Hem- 
general constructional engi- 
neers, will be sold by auction as a going concern on Tues- 
day, July 26, at the North-Eastern Hotel, Darlington. 
The auctioneers are Messrs. Wheatley, Kirk, Price, and 
Co., Limited. The property consists of nearly 6 acres 
of freehold land, with extensive — sidings, 
and shops, erected in 1900, capable of turning out from 
10,000 to 13,000 tons per annum. The shops are equipped 
with new pe driven for the most part by electric 
motors, and electric, pneumatic, steam, water, and hy- 
draulic services are laid throughout the works. The 
works at present would employ about 500 hands, although 
considerable extensions are ible. Failing the sale of 
the works as a whole, the land, buildings, sidings, and 
powee services will be offered as a separate lot, apart 
rom the machinery and tools. 





ExectricaL Conerrss aT St. Lovuis.—The detailed 
programme of the arrangements made in connection with 
the International Electrical Congress, which will open at 
St. Louis on September 12 next, has now been issued by 
the American Institution of Electrical Engineers. All the 
leading American electrical bodies are co-operating in 
the Congress, and over 2000 persons have signified their 
intention of bay 3 present at the p ings, towards 
which 160 papers have already been promised. The Insti- 
tution of Electrical Engineers of Great Britain . have 
accepted an invitation to be present, and a large number 
of members and ladies will arrive at Boston by the White 
Star liner Republic on September2. The local reception 
committee will receive the visitors at the wharf and 
arrange visits to places of interest in the city, the part 
leaving the next day for New York, where they will 
arrive on September 4. There they will be enter- 
tained and féted by the American Institution of Electrical 
Engineers until September 6, when they will leave for a 
circular tour organised by the American Institution of 
Electrical Engineers. Schenectady, Montreal, Niagara 
Falls, Chicago, St. Louis, Pittsburg, Washington, 
and Philadelphia will be taken en route, and the 
large power-stations, manufactories, and other features 
of the various districts will be visited. The stay 
at St. Louis will last from September 11 to Septem- 
ber 17, so as to include the period of the Congress, and 
the party will be back in New York on September 21. 
All hotel accommodation and travelling arrangements 
have been provided for, so that a reasonable outlay and 
the minimum inconvenience will be insured for the party. 
Foreign electrical engineers who desire to accompany the 

rty are requested to make application at_once to Mr. 

lph W. Pope, Secretary of the American Institution of 
Electrical Engineers, 95, Liberty-street, New York, 
stating with what society they are connected, and at 
what time and place they expect to arrive in the United 
States, 





THE NEW CUNARD LINER “ CARONIA.” 


Tue Cunard liner Caronia, launched on Wednesday 
from the Clydebank Works of Messrs. John Brown 
and. Co.,-Limited, is the largest ship yet floated 
on the Clyde, although the firm have on hand one of 
greater dimensions—760 ft., as compared with 678 ft., 
and to attain a continuous speed at sea of 25.knots. 
In these large vessels the interesting problem, apart 
from the model, is the proportions of the scantlings 
and the method of construction to ensure that there 
will be no working of the structure when ’scending in 
a heavy seaway—a defect which is not by any means 
so uncommon as one would like to believe. In 
referring ‘to the salient feature of the Caronia, we 
therefore give first place to such points as we noted 
in our visits to the ship at several stages of her con- 
struction, and as she stood on the ways ‘preparatory 
to the launch. Built to the highest class of Lloyd’s 
special survey, and to meet British Admiralty require- 
ments as a transport and armed cruiser, she repre- 
sents the accumulated experience of the Clydebank 
Works, so far as structural details and building methods 
are concerned. 

In the first place, there is a departure in the flat 
keel-plate. It is formed of three thicknesses of plat- 
ing, about 55 in. broad, and of a combined thickness 
of 3in. Nooutside straps are fitted, and consequently 
a flush surface is obtained for the entire length of the 
vessel. The value of this fedture, when the vessel is 
being dry-docked, is apparent. The fore foot of the 
vessel is cut away and sloped up in a pronounced 
manner, to give as great length of keel for dock 
blocks as possible. The stern frame is built of several 
castings, with shaft bracket-arms in conjunction. The 
total weight of the stern frame and spectacle eyes is 
about 65 tons. The rudder is also cast, in three pieces, 
and bolted together; the weight of the rudder is 
25 tons. 

The cellular double-bottom is very strong in con- 
struction. From margin-plate to margin-plate inclu- 
sive there are no fewer than fifteen girders, each with 
a depth of 60 in. Almost every strake of the bottom 
plating is stiffened by one of these girders, Five of them 
are continuous. The total water-carrying capacity of 
the ballast-tanks is 3450tons. The frames are of channel 
section for three-fifths of the length—amidships ; angle- 
frames are doubled forward and aft so as to stiffen up 
those portions of the hull at the extremities. They are 
spaced 32 in. in centre, but are closer at the ends of 
the vessel. The plating is the usual in-and-out con- 
struction, with overlap butt joints, except where 
doubling-plates are fitted, and here inside and outside 
straps are worked. The edges of the butts are scarphed 
and the corners planed so as to avoid packing-pieces 
and liners. 

A considerable amount of the plating on the deck, 
as well as on the sliell, has been doubled in order to 
reduce the stresses which come upon it. All open- 
ings in the decks and at the ports in the ship’s side 
have been thoroughly compensated for. The plates 
range from #? in. to 14 in. in thickness, the length is 
32 ft., and the breadth from 60 in. to 66 in. The 
average weight is 3 tons. 

The transverse bulkheads are 12 in number, all 
stiffened to withstand any pressure that may be 
brought upon them by flooding. The decks are all 
continuous, and completely plated, from the bridge 
deck downwards. The longitudinal strength of the 
vessel is secured in an exceptionally ample manner. 
Reference may be made to the remaining features 
designed to this end. The method of connecting the 
frame-legs to the margin-plate deserves special men- 
tion, and it is hoped that this part, which has in- 
variably proved a weak point in ship construction, has 
been satisfactorily worked. The legs are connected to 
the margin-plate by large tail-plates and double 
angles, with a continuous plate running along the 
face of the tail-plates, and the web frames are 
connected to them and also to the tank-top. On the 
ship’s side, between the margin-plate and orlop deck, 
there-are fitted two intercostal keelsons, worked right 
fore and aft. They are of the usual construction, and 
stiffened by heavy angle-bars, attached to the sides by 
angle steel chocks. ‘The bilge keels on each side of the 
ship are 18 in. deep, and extend for about one-half the 
vessel’s length amidships. A source of strength to 
the upper structure is provided by the carrying of the 
bridge-deck for more than half the vessel’s length 
amidships ; this deck forms for its length a portion 
of the main structure, and all the main frames are 
thus carried up to it, the side plating being in no way 
reduced. 

In the construction of the vessel there have been 
used 1,800,000 rivets, weighing about 600 tons. 
All the rivets are of steel ; a are more difficult to 
close than iron rivets. Some of them used in the 
bottom are about 7 in. long, and weigh as much as 
34 1b. In the flat-plate keels they are countersunk on 
the outside, and snap-riveted inside. All the holes 
were drilled true in position by means of electric drills, 
one plate serving as a template. _ A large part of the 





riveted work was done by hydraulic power : this was 
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the only way to ensure a thoroughly good and sound 
connection. In many cases, too, hydraulic power was 
used for tightening up the nuts on bolts for securing 
a close junction between plates before riveting. The 
foliowing important items of the ship’s construction 
have been hydraulically riveted :—Flat-plate keel, 
vertical keel-plate, margin-plates, all the shell-bottom 
plates, shelter-deck sheer-strakes, stringer-plates, web- 
frames, &c., floor-plates, and longitudinal keelsons. 

Considerable expedition has been displayed in carry- 
ing out the work of constructing the hull, which we 
have just described. The keel-plate was laid on 
September 21, 1903, so that the time that has elapsed 
in preparing this vessel for launching is only nine and 
a half months—a splendid achievement. The steel- 
work is finished, with the exception of the erections 
in the way of the machinery openings. The carpentr 
and joinery work is two-thirds completed, and all 
other work, including the construction. of the boilers 
and machinery, is in the same advanced state. The 
best measure of progress is found in the fact that the 
launching weight of the ship was 13,500 tons, which 
is greater than that of any ship which has been put 
into the water on launching-ways. 

The principal dimensions of the Caronia, and of a 
sister ship being built at Clydebank, and to be fitted 
with steam-turbine machinery, now being constructed 
also at Messrs. Brown’s works, are :— 


Length over all... oes , 678 ft. 
Breadth (moulded) _... e 2 
Depth to sheltered deck ... x oe . 
Gross tonnage ... es 7 vi 
Draught of water when loaded 
Displacement at this draught Ss 
Dead-weight cargo capacity at this 
displacement... -< se ... 12,000 tons 
Continuous speed at sea 18 knots 
The navigating and deck machinery is of a powerful 
character. There are two steering-engines of very 
heavy proportions—one under the water-line, so that 
there is little chance«of this important item for the 
navigation of the ship being affected by gun-shot 
when the vessel is used as an armoured cruiser ; the 


i ft. 
29,800 tons 





other steering-engine is placed on a higher level. The 
rudder-stock, 194 in. in diameter, is extended to 
the upper deck, and can be operated by either ‘of. the 
two steering-engines. The capstan and windlass 
gears for working the heavy anchors are, as in the 
case of practically all large merchant ships, of the 
well-known Napier Brothers manufacture, and are 
probably the heaviest which have been fitted to any 
merchant ship. The navigating bridge is placed in a 
high position, so as to command a wide.circle, and the 
captain has, within arm’s reach, apparatus whereby 
he can control every movement, both at sea ‘and while 
entering docks. 


The upper decks of the Caronia are given over to) 


the carriage of passengers, and the wide experience, 
not only of the builders, but also of the owners, has 
resulted in an admirable system of cabin distribution 
and arrangement, so as to afford absolute comfort on 
the voyage. The vessel has accommodation for the 
following numbers of passengers of the respective 
classes :—- 





First-class 30 
Second-class . 850 
Third-class ... 1000 
Steerage ... . 1000 
Total . 2650 


| When to these be added the 450 officers and men 


constituting the crew, the total population of the ship 
will be 3100. 
The main propelling machinery consists of two sets of 


| quadruple-expansion engines. The cylinders are 39 in., 
| 544 in., 77 in., and 


110 in. in diameter respectively, 





| the double-eccentric link-motion type. The reversing 
of the engines is effected by means of direct-acting 
steam and hydraulic engines. 

| ‘The shafting is of steel throughout, and has been 
| manufactured at the Sheffield works of Messrs. John 
Brown andCo. Each crank-shaft is in four pieces, and 
is of the built type. The crank-shafts are 22} in. in 
diameter, the tunnel-shafts 21} in., and the propeller- 
shaft 234 in. The thrust-blocks are of the ordinary 
horseshoe pattern, both ahead and astern surfaces 
being lined with: white metal. The propellers are 
| four-bladed, the bosses being of cast steel and the 
blades of manganese bronze. 

The main condensers are cylindrical in form and 
built of steel plates, the ends and doors being of brass. 
| Circulating water is supplied by two centrifugal pumps, 
one to each condenser, and each pump is driven by two 

engines. There are two sets of feed-pumps, each set 

consisting of four Weir pumps, capable of dealing 
with the feed-water necessary for the: full power. 

Two direct-contact heaters are fitted in connection 

with the feed-pumps. The remainder of the auxiliary 
|machinery includes two feed-water filters, separate 

evaporating plants for both feed make-up and drink- 
ing-water purposes, and a complete installation of 
| pumps for bilge, ballast, fire, and sanitary purposes. 
| A separate condensing plant is also provided for the 
| auxiliary machinery. 

| The boiler installation consists of eight double-ended 
| and five single-ended boilers, designed for a working 
| pressure of 210 lb. per square inch. They are 
|arranged in two separate boiler-rooms, with two 
| elliptical funnels, which rise to a height of 135 ft. 
| above the level of the furnace-bars. The boilers are 





with a stroke of 66 in., and they are arranged to reduce | to work on Howden’s system of forced draught, and 
vibration toa minimum. Each cylinder is fitted with | two large fans, each driven by two engines, are sup- 
a separate liner of hard cast iron. “The high-pressure | plied for each boiler-room to provide the air necessary 
and the first intermediate-pressure cylinders are each | for combustion. 

fitted with a piston-valve, each second intermediate- 

pressure cylinder with one treble-ported fiat slide- | 
valve, and the low-pressure cylinder with two treble-| Piaggio Canal is being steadily pushed forward. The 
ported flat slide-valves. Assistant cylinders are pro-|casal will afford a route for sea-going vessels from 
vided for all the flat slide-valves. The valvc-gear is of | Rosario to Victoria, Entre Rios. 





An ARGENTINE CANAL.—The construction of the 
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MULTIPLE-NOZZLE PELTON WATER-WHEEL. 
CONSTRUCTED BY MR. PERCY PITMAN, ENGINEER, LEDBURY. 

















Tue illustrations above show a_ multiple - nozzle 
Pelton wheel designed to give 50 brake horse-power 
at a speed of 135 revolutions, when using 700 cubic 
feet of water per minute at 50 ft. head. The water 
enters by a branch 24 in. in diameter, and passes: to 
the three nozzles through thrée valves controlled by 
the hand-wheels outside. The valve-screws are double- 
threaded, and are entirely outside the casing, the 
spindles being packed by  stuffing-boxes, and the 
bonnets made easily removable, so that valves, &c., 
can be withdrawn, if necessary, without breaking any 
pipe-joints. The nozzles are each 38 in. in diameter, 
and they, together with the whole of the buckets, 
bearings, valves, and seatings, are constructed of 
phosphor-bronze to prevent corrosion and the conse- 
quent impairment of efficiency with use. The wheel 
itself is made of’ steel plate, 4 in. thick ‘and 4 ft. in 
diameter, mounted on a 3-in. shaft, and turned and 
balanced after being keyed up. It will be seen that 
the buckets are widened out at the sides more than 
is usual, this having been done to allow the water to 
spread and leave the wheel freely when its velocity 
has been abstracted. 

The casing is constructed of }-in. steel plates riveted’ 
on a framing of angles by $-in. rivets at 3-in. pitch. 
It is caulked at all joints and is absolutely water-tight. 





The top half of the casing may be lifted off, and half 
of one of the lower sides is also made removable, so | 
that all buckets and nozzles may be conveniently got | 
at or removed. | 

The wheel has been constructed by Mr. Percy | 
Pitman, Ledbury, Herefordshire, to the order - of | 
Messrs. A. and Z. Dow, Queen Victoria-street, for ne 
purpose of driving air-compressors and drop-stamps 
in connection with the prospecting plant at some gold- 
mines in Rio. 








_ WinnipEG.—New buildings have been authorised thus 
far this year at Winnipeg to the aggregate estimated 
value of 3,334,150 dols. 





DurHaM.—Durham may fairly be regarded-as the head- 
quarters of British mining. What isknown as the 
Durham district has been formed for administrative pur- 
poses ; and in this district the total quantity of minerals 
raised last year under the Coal-Mines Acts was 30,252,933 
tons, or 708,956 tons more than in 1902. The increase in 
South Durham was 437,709 tons, and in Westmoreland 
61 tons. In the North Riding of Yorkshire there was a 
decrease of 440 tons in coal, but an increase of 271,626 
tons in ironstone. Coal showed an increase of 391,462 
tons, fireclay an increase of 28,918 tons, flake clay and 
shale an increase of 14,304 tons, and ironstone an in- 
crease of 271,626 tons. There was an increase last 
year in the Durham district of thirty-one machines used 
for coal-cutting, and the quantity of coal obtained was 
120,303 tons in excess of 1902. The increased quantity 
of coal obtained, as compared with the increased number 
of machines employed, may appear to be small ; but this 
1s accounted for by the fact that many of the new ma- 
chines are of the heading class, and some of the long-wall 
cutters were not started until latein the year. The ques- 
tion of coal-cutting by machinery is receiving more atten- 
tion year by year in the district. Hitherto, much of the 
work done has been ex erimental, but now the best 
a of machines for different working conditions are 
yecoming increasingly known. 
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COCHRAN DONKEY BOILER. 





INDUSTRIAL NOTES. 


A MopiFicaTion of the well-known Cochran boiler; Ty expression ‘open door” is used differently in 


is shown in our illustration below. This design, known 
as the ‘internal funnel” type, differs from the usual 


ace in that the smoke-box is entirely within the | 
oiler-shell, the funnel emerging centrally at the top. | 


The absence of a projecting smoke-box allows the 
boiler to be installed in the same space as one of the 
ordinary vertical or cross-tube type, and as the posi- 










































































tion of the funnel is the same in both cases, the new 


pattern may be used to replace the vertical boiler with | 


the minimum expense. The boiler illustrated is 16 ft. 
in height by 7 ft. in diameter, with a heating surface 
of 600 square feet. It is the first boiler built to the 
new design, and has been supplied to the s.s. Port 
Darwin by Messrs. Cochran and Co., Limited, Annan, 
N.B., to the order of Messrs. J. J. Richards and Co., 
Cardiff. 








Berctat Coat Imports.—The imports of coal into 
Belgium in May were 290,925 tons, as compared with 
289,921 tons in May, 1903. The aggregate imports in the 
five months ending May 31 this year were 1,533,474 tons, 
as compared with 1,454,982 tons in the corresponding 
period of 1903. In these totals German coal figured for 
973,364 tons and 954,870 tons respectively ; British coal 
for 283,562 tons and 229,957 tons respectively; and 
French coal for 261,318 tons and 242,418 tons respectively. 





the United States from what it is here, In this country 
it has a political-and commercial’ meaning: it implies 
‘* open ports” as regards foreign trade.. . In America 
it applies to labour, being an expression used to indi- 
cate the attitude of employers on the non-union ques- 
tion—an attitude of resistance to the action of trade 
| unionists in compelling, or trying to compel, all work- 
| men to belong to the union in the trade or calling to 
| Which they belong, or by which they earn, or try to 
|earn, a livelihood. . The pressure in the United 
| States to force men- into .the unions is greater 
| than it is here. Under the old Knights of Labour 
|the pressure .was at times’ almost overwhelming. 
!So it was, and still;is, in. some ofthe ‘‘ brother- 
| hoods.” . An example of .the -latter:is to’ be found in 
| the attitude and conduct, of the: Brotherhood of Car- 
| penters and Joiners, so .recently.as - last; year, when a 
| strike took place to force, the members of. the Amal- 
| gamated. Society of Carpenters and. Joiners of this 
| country, in the United-States branches, to join the 
brotherhood. In that: instance the employers in 
America and the members of the British union joined 
forces in resisting the intended compulsion. It ended 
at last in. an .agreement, “offected by, the inter- 
vention of the Civic. Federation; backed up by the 
American Federation of Labour, by which each party 
entered into a bond not to interfere with the other 
so long as the workmen belonged to one union or the 
other. That case was not an isolated one ; but it so 
happened that the British union was a strong one, 
and the council determined to make a stand on behalf 
of its members located in the United States, many of 
whom had long been members of the Amalgamated 
Society ere migrating to America. , 
The attitude of the American Federation of Labour 
has always been more friendly than that of the Knights 
of Labour in this respect. Tt motto is ‘* Unionism,”” 
each trade in its own way, but unionism ; then the 
federation of all unions. But, of course, it is not 
always able to control the unions affiliated to it; 
nevertheless it exercises a restraining influence. This 
has been extended and unified by the successive 
| dele ates to this country, and from this countr 
|to America, the fraternal feeling growing by an 
after each visit, The attitude of the great em- 
loyers of labour, of trusts and syndicates, in the 
Reaves on the non-union question, denominated by 
them as the ‘‘ open door,” has led to a good deal of 
| friction, and some attempts have been made to try 
| to define what position the men ought to take up on 
| this burning question. It is not without interest to 
employers — employed in this country, for much of 
| the mischief of the last dozen years has been caused by 
| the aggressive action of some of the British unions. 


| That action led to the organisation of what is here 





| called ‘‘ free labour,” represented by the union calling 
|itself the Free Labour Association, besides which, 
| there are, or have been, other agencies for the supply 
| of non-union labour in cases of strikes in all parts of 
| the country. The question is not so simple as many 
/may imagine. The rights, so-called, of either party 
cannot be determined in abstract principles ; at least, 
not in such a way as to give satisfaction to one.party 
or to the other. The right to work or to abstain 
from working is admitted, provided no contract is 
| broken Prima The right to employ or to refuse to 
| employ is also undoubted. But the mode of action 
and the determining circumstances affect the whole 
question, legally and morally, and these matters have 
| often to be settled by the courts of law. 

' A recent judgment in the Federal Court of the 
United States, by Judge Evans, lays down the general 
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principles of the law relating to strikes, defining the 
relative position and rights of all parties. As those 
general principles seem to be adopted by the American 
Federation of Labour, as the basis of action by trade 
unionists, it may be useful to briefly set forth the 
several points :—l. Every person has the right to 
work for anyone who will employ him. 2. Every 
person has a right to employ anyone who wishes to 
work. 3. Those who wish to strike may lawfully do 
so if no contracts prevent ; and even if a contract is 
violated, they may do so, subject todamages. 4. Em- 
ployers may resort to a lock-out—subject, of course, 
to damages in case of breach of contract. 5. Labour 
unions are perfectly legitimate, and possibly neces- 
sary. 6. Peaceful and kindly arguments and per- 
suasion are perfectly admissible Toots members of 
labour unions to induce persons not to take the place 
of those on strike or locked out ; but all manner of 
violence in connection therewith is wrongful and un- 
lawful. In those six cardinal principles the whole 
philosophy of a strike is covered as regards employers 
and employed alike. Yet within the compass of those 
— questions may arise of a serious character 
—as, for example, the effect of a combination of men 
upon the non-union men who may desire to remain at 
work, or to go in and take the places of those who are 
out. Conformity is the desire of employers, as well 
as of the employed, and those who do not conform 
are often subjected to pains and penalties, as to which 
the law cannot take cognisance. The personal rights 
of the individual have thus to be considered, and 
should be considered, amicably, not antagonistically. 





The Ironfounders’ Monthly Report for July states 
that there is very little change in the state of trade. 
There was, indeed, an increase of 232 members on 
donation benefit ; but most of this increase is accounted 
for by the Newcastle races, which affected the Blaydon, 
Gateshead, Jarrow, and Wallsend branches. These 
four branches alone returned 291 on the funds— 
9s. scale—due mainly to the races. It does seem 
anomalous that a mere race meeting should so largely 
affect the members of a single trade union, for what 
happens in this case occurs generally in all trades in 
the whole district. Otherwise than this increase the 
report notes that the indications favour some improve- 
ment. It mentions a small cash balance in favour of 
the union on the month’s working. But the aspects 
of trade are not reassuring, especially for the time of 
year. The table of returns as to the state of trade 
shows that the number of places where it is very good 
fell from 19 to 14, but the number where it was good 
rose from 20 to 27, while those reporting trade as 
moderate fell from 32 to 26. Still, the balance was 
favourable, taking into account the aggregate member- 
ship in the several places included in the returns under 
those heads. The number of places described as bad 
increased by two only, but the number described as 
very bad decreased by four. On ‘the whole, there- 
fore, the signs are encouraging. Members are again 
cautioned against emigrating to Canada, where there 
is a strike of moulders. Mr. A. Henderson, M.P., 
contributes some Parliamentary notes, in which he 
vindicates his own action, and that of his colleagues, in 
attending the constituencies where there have been 
contests recently. 





The report of the National Union of Boot and Shoe 
Operatives is not encouraging as regards the state of 
trade, which is described as dull, quiet, bad, &c., in 
most of the chief centres. Especially is this so in the 
Northamptonshire districts, where army and navy work 
is mostly done. The position in some places there is 
said to be deplorable in the extreme. No contracts 
are being sy ed in the district, and there is widespread 
misery. Whether the state of trade has anything to 
do with it, or questions in Parliament, is not clear ; 
but thirteen of the Government contractors have agreed 
to meet the representatives of the union on the ques- 
tion of rates of wages, with the view of equalising the 
same. This, at least, will do away with the cutting 
and sweating system—a system which leads to frauds 
in the supply of goods and material. Disputes were 
more rife during the past month. In some cases 
the negotiations were protracted by reason of hitches, 
but asa rule they finally: ended peacefully. In one 
case the employers’ federation threatened a firm with 
legal proceedings, under the agreement, as the firm 
refused to be bound by the te~ms of settlement. After 
some correspondence and interviews the matter ended 
satisfactorily. A dispute at Leicester was also settled 
satisfactorily, but one at Glasgow ended in a strike, 
the men being supported by the union and by the 
General Federation of Trades. At Newcastle a dis- 
pute as to deductions ended favourably to the work- 
people. In a case at Leeds the matter was referred to 
arbitration, as the Board of Conciliation could not 
agree. References have been made to the union by 
what are termed ‘‘ tariff reformers,” but the general 
secretary declares himself to be a genuine Free Trader. 





The monthly circular of the Durham Miners’ Asso- 
ciation deals with ‘‘the Cobden centenary and its 





teachings and warnings.” As the article is from the 
pen of Mr. John Wilson, M.P., the general secretary 
of the Association, it is, of course, eulogistic of Mr. 
Cobden and his work. Mr. Wilson mentions a case of 
a fatal accident in a coal-mining district named Little- 
town. When it came before the Compensation Com- 
mittee, they refused to sanction compensation on a 
technical point. The point was that the man was 
killed some 800 yards away from the pit, but he was 
at his work in attendance on the wagons from the pit 
colliery to Leamside. There was no dispute as to the 
accident, nor was there any imputation of misconduct. 
The point raised was that the accident happened 
neither ‘‘on or in or about a railway, factory, mine, 
quarry, or engineering work.” On the lines of the 
Act the man’s relatives (widow and family) were not 
entitled to compensation. But the matter was laid 
before Sir James Joicey, M.P., and he at once agreed 
to give the widow 150/., part of which was to be 
secured to the children. This generous treatment is 
spoken of with commendation. ‘The report refers to 
the great work done by the Permanent Relief Fund 
Committees—voluntary bodies called into existence to 
deal with injuries caused by accidents, and deaths 
arising therefrom. This work was done before the 
Compensation Act and Employers’ Liability Act were 

assed. The wives and children of miners and others 


silled by accidents were cared for permanently, and | 
in cases of injury the men were cared for until able to | 


resume work. In Durham alone there were 152,691 
contributing members out of an aggregate for the 
whole county of 309,635. But the mine-owners also 
contributed liberally in proportion to the total value 
of the men’s contributions. 


The report of the Amalgamated Society of Car- 
penters and Joiners gives no indication of any material 
improvement in the state of trade. The membership 
was 72,372, of whom 3816 were on donation benefit, 
1438 on sick benefit, and 1508 on superannuation 
allowance ; this shows a total of 6762 on the funds 
during last month, usually one of the busiest months 
in the year in this branch of the building trade. Dis- 
putes are not numerous; only in six places are members 
cautioned not to accept employment without first see- 
ing the local branch officials ; so that, though trade is 
bad, the state of the labour market is not forcing down 
wages to the same extent as formerly under similar 
circumstances. The position in South Africa is de- 

lorably bad; only in one place—Pietermaritzburg, 

atal—is it said to be improving. In twelve branches 
employment is declared to be very bad; in two de- 
plorable, in one gloomy, in the other overstocked. In 
Canada one branch reports the labour market as over- 
stocked, three as good, four as fair, one moderate, 
one quiet, and one uncertain. In New Zealand em- 
ployment was fairly good generally. In Australia, 
twelve branches report trade as bad, or very bad ; 
four as fair, and most of the others were in an uncertain 
state. In no case was trade reported to be good. In 
the United States only two branches out of over sixty 
report trade as bad, the others were mostly from fair 
to good ; but in four branches there was a lock-out 
of members. Out of fifty-six members on full dona- 
tion benefit, thirty-six were in New York and its 
district. The singular thing in the return is that in 
the four branches where there was a lock-out not a 
_— member is reported to be on out-of-work benefit, 
and only one on the funds at all; that one was on sick 
benefit. Trade in the United States would therefore 
appear to be rage meres! good in this branch of the 
building trades. In the United Kingdom and in our 
colonies there is more or less depression, in South 
Africa and Canada especially. 





The position of affairs in Australia remains about 
the same as regards the Labour Ministry. In a 
minority in the Federal Government, by the vote on 
the Arbitration Bill, Mr. Watson and his colleagues 
continue to maintain their position so far, as the other 
two parties hesitate to form a coalition. But it appears 
that a coalition is being formed outside, in the several 
States which comprise the Commonwealth, in which 
the Labour vote is being, and will be, contested. If 
the Labour vote fails in the several States, a minority 
follows, as a matter of course. In any case the trend 
of Australian politics has been changed by the advent 
of the Labour Ministry. It is possible that the latter 
may attract votes from the two other sections ; if they 
do not, the Labour vote in the House of Representa- 
tives will be sufficient to maintain a kind of balance 
of power, in which case it will materially influence 
Ministerial action without responsibility. 





The reports from the Midlands as regards the iron 
and steel trades are so meagre that very little can be 
said, except that there is no animation in the markets. 
Nor is the outlook any brighter. Users only buy for 
present needs, though their stocks are low. In the 
engineering and allied trades there is little change— 
general dulness and quietude. In the hardware and 


other iron, steel, and metal-using industries it is about | 


the same—general quietude in most branches. 


| Reports as to the position of the engineering and 
‘allied trades in the Tnantbeies districts are not en- 
| couraging as regards the state of trade. There isa 
paeron | of new orders, and those on hand are being 
| worked off much more rapidly than they are being 
|replaced. There is no animation in the iron and stcel 
| trades to indicate any spurt of improvement. The 
| outlook, therefore, does not seem to be very bright. 

| The Northumberland Coal Conciliation Board have 
| decided to make no change in the rates of wages for 
the next three months. 








The conference of the General Federation of Trades, 
held last week, decided to reduce the affiliation fees by 
one-third. As the invested funds and money in hand 
now amount to over 100,000/., the Federation may 
usefully reduce the fees charged as per rule. 





The lock-out of printers’ assistants at Messrs. Spottis- 
woode’s, which lasted over a week, ended on Friday 
| last, after negotiations between the firm and the union, 
by concessions to the men. 

The strikes and general labour unrest at Brest con- 
tinue, rioting being again and again resumed last 
week, ending in many severe injuries to the military, 
the police, and the strikers ; many of the latter were 
arrested before order was restored. 





The strike of steelworkers at Sydney, Canada, 
assumed a riotous character last week, when the works 
were opened to non-union workers, after being closed 
for several weeks. As the police were powerless to 
interfere, the military were called out ; even the local 
| militia were unable to cope with the disorder. The 
strike of tailors and others in New York continues, the 
strikers being able to effect an almost total standstill 
of the trades. 








AGRICULTURAL ENcInEs.—There has been a consider- 
able increase in the shipments of agricultural steam- 
engines this year to various European countries, the ex- 
| ports to June 30 being valued at 373,337/., as compared with 
| 327,829. in the first half of 1903, and 258,613/. in the 
| first half of 1902. The colonial demand for agricultural 
| engines has, however, been small, being only represented 
during the first halves of the last three years by the fol- 
lowing totals :— 








1902. 





Colonial Group. 1904. | 1903. 

| ble eoiia 
| £ | £ £ 

| British South Africa 11,735 17,73 6,402 

| British India = --| 8,680 5,626 6,30 

| Australasia .. | 34,085 19,665 12,705 





| The aggregate value of the agricultural steam-engines 
| exported in all directions to June 30 this year was 
| 513,6932., as compared with 427,641/. in the correspond- 
|ing period of 1903, and 327,112/. in the corresponding 
| period of 1902. 


| Our Locomotive Exports.—The value of the locomo- 
| tives exported from the United Kingdom in June was 
| 200'°605/., as compared with 223,600/. in June, 1903, and 
| 185,667/. in June, 1902. The three principal groups of 
|colonies made the following contributions to there 


| totals :— 





! oF ae re : | | 
June, 1904. | June, 1903. | June, 1902. 
| 


Colonial Group. 


| = ee 





ager £ £ 
| British South Africa 42,945 80,384 37,566 

British India, 66,392 36,162 50,256 
| Australasia .. 21,546 35,128 59,356 


It will be observed that there was a marked decline in 
the exports of locomotives to British South Africa last 
month. This, however, was compensated for, to a con- 
siderable extent, by an improvement in the Indian 
demand. The aggregate value of the locomotives ex- 
orted in the six months ending June 30 this year was 
27,950/., as compared with 1,303,5207. in the first half of 
1903, and 1,052,026/. in the first half of 1902. Themarked 
declension observable this year was attributable to the 
contraction of the colonial demand all along the line, the 
shipments to British South Africa, British India, and 
Australasia in the first half of this year, comparing as 
follows with the corresponding shipments in the corre- 
sponding periods of 1903 and 1902 respectively :— 








Colonial Group. 1904. 1903. 1902. 

£ £ a 
British South Africa 321,723 362,219 151,262 
British India 210,509 $11,232 370,270 
Australasia .. 46,188 276,157 187,527 





The demand for British locomotivés in South America 
| has improved this year, being a by a value of 
157,403/. to June 30, as compa with 133,779/. in the 
corresponding period of 1903, and 56,9877. in the corre- 
sponding won 3g of 1902. It appears, however, hopeless 
to expect that the great falling-off observable, upon the 
whole, in the exports in 1904 will be recovered before the 








| year has finally run its course. 
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INTERNAL-COMBUSTION MOTORS. 
To THE Eprror oF ENGINEERING. 

Sir,—I am pleased to see that the question raised with 
regard to the diagrams taken under pre-ignition condi- 
tions, Fig. 23, in your issue of May 13, has apparently 
drawn a reply from Mr. Dugald Clerk’s office. The ex- 
planation now advanced, however, in the letter on e 
860 of your issue of June 17, as to the discrepancies in 
them, is hardly satisfactory. The two sets of diagrams are 
worth comparison, and I will ask you to reproduce them 
herewith. 










land 2 are 
8 us the normal card. 


| of gas and air ; and then at the end of the stroke a further 
| charge of air or other inert fluid is added to increase the 
| pressure in the cylinder to 7 lb. or 8 lb. per square inch 
| above atmosphere, before the return of the piston 
ns. 

ber would be interesting to know why the diagram taken 
‘with air” shows no signs of the addition ; the 
Pceragpe | of the compression lire where marked A imme- 
diately after its admission appears to be nearer the atmo- 
spheric line than it isin the one ‘‘ without added air ;” and 
there is absolutely no sign of the 7 lb. or 8 lb. rise in 
pressure above atmospheric line previously referred to. 


PRE-IGNITIONS WITH 
— COAL GAS. — 


gritiorn cards 








Tn the last set, entitled ‘‘ Pre-Ignitions with Coal-Gas,” 
the diagram marked 1 practically finishes at about 330 Ib. 
—i.e., the vertical line due to explosion crosses the 
expansion line at about that pressure; all outside these 
lines, or to the left of the explosion line, appears to be 
negative pressure. 


PRE-IGNITIONS WITH COAL GAS. 


Two cycles only have been given ; the others have been 
omitted. It is not apparent why such an important and 
interesting piece of the diagram, which might have 
shown the admission of air, has been excluded. It will be 
noticed that. the mean pressure of the one, in which the 
air has been injected, has been raised from 89 1b. to 110 1b. 
Has any deduction been made on account of the power 
required to compress and inject this air ? 
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In Fig. 23 this diagram runs up to about 420 lb. or 
430 lb. Where has this extra pressure come from ? 

I am dealing with the diagrams from a tracer’s poiat 
of view; and it is difficult to understand how the tracer 
could, in. cop: oa! diagram marked 1, have gone above 
330 lb., and to e should have transferred the negative 
pressure from the left-hand side of the explosion line to 
the right-hand side, and made positive pressure of it. 

Originally all three diagrams were put forward as 
having been taken under pre-ignition conditions. I 

ather that, in consequence of the question I asked, Mr. 
‘lerk has reconsidered them, and come to the conclusion 
that only two were pre-ignitions and the third not. As 
this is a matter of very great interest, and you kindly 
published a letter of mine (entitled ‘‘ Economy of 
Throttling Steam”) bearing on it in your issue of 
April 29 (page 615), I should like to ask Mr. Clerk the 
following questions :— 

Is 100 lb. back pressure sufficient compression to 
deal with the momentum of the piston, &c. ? and if it is, 
can any useful purpose be served by beginning the explo- 
sion before the piston has reached the end of the stroke? 

2. Is there not an exact point at which ignition should 
take place to give the greatest brake horse-power? Vide 
my letter of April 27. 

3. Is not Mr. Lea’s suggestion about relieving the 
bearings of some of the load when on the dead centre 
worth consideration ? 

4. Isit not probable that the greatest brake horse-power 





would be obtained if the greatest pressure comes on the 
piston soon after the engine has passed the dead centre— | 
t.¢., when the a= has slight ‘‘tumble home,” as in 
Fig. 27 (page 696, May 13, 1904) ? 

5. Is it likely that the greatest brake horse-power can | 
be obtained by putting a heavy load on the bearings when | 
the crank is on the dead centre, and when apparently it 
can do no good, but, on the contrary, nothing but harm? 

6. Is it possible to obtain the greatest brake horse- 
power when, say, over 325 lb. back pressure is wnneces- 
sarily applied to the piston before it reaches the end of 
its stroke, as in Diagram 3? If not, has not the ignition 
taken place too early ? . 

Perhaps Mr. Clerk will again reconsider his decision, 
and admit that, after all, Diagram No. 3 was also a pre- 
ignition, 

7. Am I not right in thinking that Figs. 26 and 27 
(page 696, May 13, 1904) should be considered the normal 
cards as regards ignition rather than Diagram 3? 

If these diagrams were taken off a four-cycle engine, I 
think, under the circumstances, it would have been better 
to have given all four cycles. 

I give the annexed reproductions of Figs. 26 and 27, 
and a quotation :— 

“These engines, which are of the ordinary standard 
our-cycle type, are allowed to take in the usual charge 














left-hand end of the piston passing them? If this view 
be correct, would not the work due to suction and com- 
pression be worth recording ? 

The ‘‘ National” engine is stated to be of the four- 
cycle type; this being so, am I correct in thinking this 
work due to compression is done every revolution or twice 
for each impulse; one being used to sweep out the 
cylinder, and the other to act on the charge? 

f one compressed charge is used’ to sweep out the 
cylinder, has it been referred to? and would it not in- 
crease the amount to be discharged through the exhaust 
valve, and tend to raise the back pressure? If so, what is 
the increase in the latter? 

One naturally looks at the diagrams for some signs of 
this sudden rush of air into the cylinder, and is dis 
appointed at finding none. I take it that the right-hand 
end of the cylinder has received very careful considera- 
tion and been indicated. Why are no diagrams given ? 

It app2ars to me that to arrive at the net gain of the 
arrangement it will be necessary to deduct from the 
increase in the mean pressure the work due to compres- 
sion twice over, and also any increase there may be in the 
back pressure. Of course, this may have been done; if so, 
it would have been better to have shown it. 

I notice with considerable regret that only in one 
instance (Fig. 35, here reproduced) has a whole four-cycle 
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diagram been given from the ‘‘ National” engine ; but it 
apparently had no air injected, as the pressure is so low ; 
therefore we can hardly expect to trace any of the fea- 
tures which are characteristic of this type of engine, and 
upon which so much stress has been laid, though several 
four-cycle diagrams are given from other makers. 
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AVERAGE DIAGRAMS FROM 10 in BY 18 in. NATIONAL ENGINE 











f Ibs neice Fig.27. 
lbs 6 Ordinary Diagram Diagram 
500) without Added Air 500; with Added Air. 
= Comp. Press. 130 = Comp. Press. 190 
300. Mase. ” 460 300: Mi ax. ” 565 
Mean 1 89 Mean , 110 
200, 200. 
0 o — 
Gas per I.H-P. hour 16°7 C. Fe. Gas per I.H.P. hour 13:20.Ft, — \\/ 
verre Rema Effic® 27-7 He Thermal Eftic® 34:4 % 4 


The figures given show an increase of 23.5 per cent. 
Mr. Clerk states that the mean available pressure was | 
increased about 20 per cent. Does the 3.5 - cent. dif- 
ference represent the work which has to be done, but has 
apparently not been alluded to ? 5 
Diagrams 26 and 27 were taken from a ‘‘ National ” | 
engine, and as I have, unfortunately, been unable to find | 
any description of it, I reproduce your illustration (Fig. 28) | 


On the next page is another reproduction from Fig. 36. 

It would be interesting to know why the manograph 
made long and short strokes alternately, as shown at the 
letter B. 

With regard to the next reproduction, which is part of 
Fig. 37: Is it quite fair to put this forward as represent- 
ing spark-retarded conditions ? 

Vhen gas is compressed and afterwards expanded, is it 
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of the cylinder, and am anxious for information on the 
following points :— : 

Am I correct in thinking that when the piston goes to 
the extreme left end of the cylinder the whole of the 
cylinder fills with air on the right-hand side of the piston, 
and that this air has no escape during the whole of the 
return stroke, until the piston practically reaches the end 


not usual for the expansion line to be nearly the same as 
the = line, as shown at M in the man m, 
and at N in the annexed diagram, taken by Professor 
Callendar ? 

Is it usual to have a drop of, say, 60 Ib. (the scale is not 


| given) in the cylinder immediately after leaving the end 
| of the stroke where marked D ? 
| of the stroke—i.e., until the ports are uncovered by the | caused by a heavy leak, say, through the exhaust-valve or 


as not this drop been 
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piston? Might not thisdiagram mislead those who could 
not. read its real meaning ? 

Would it not have been more instructive to have put 
the manogram forward, as showing the spark so much 
retarded that it might be difficult for some of your 
readers to tell the head of the diagram from the tail’ 
The diagram under consideration might well have been 
put forward as a means of testing leaky pistons and 
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valves under approximately working conditions without 
stopping the engine. It is always desirable, when taking 
diagrams for instructive purposes, to see that the engines 
are in a proper state of repair. ; e 

The next reproduction is the most interesting of all, 
and is another part of Fig. 37. 
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, The exhaust stroke finishes at E, and at that point the 
suction begins, and in the ordinary course one would have 
expected the pressure to have fallen similarly to the 
point K in the following diagram taken by Professor 
Callendar, and which formed part of Fig. 36. 
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Instead of its falling, the pressure rose. Why was this? 
Upon completion of the suction stroke one would not 
look for a fall in pressure; but there is a fall at the end 
of the stroke, marked F ; and it continued to fall durin 
the beginning of the compression-stroke where mark 
H ; this seems so remarkable that it would be extremely 
interesting to have it explained. 

In conclusion, I wish to state that I have often seen 
such strange unaccounted-for points in diagrams which 
have been published from time to time, and that I had no 
intention of taking any notice of these; pressure, how- 
ever, was brought to bear upon me, and it is owing to 
this that I am trespassing so inuch on your valuable 
space. I have a profound respect for diagrams, and 
regard them as messages we car. only partly read. In 
my opinion, what the engine writes should be left, like 
the writing on the wall, absolutely untouched. It is 
impossible to say what hidden meaning diagrams may 
contain ; and if only we could find a Daniel who could 
interpret for us, we should sometimes be astounded. 

There are other points I should have liked to refer to, | 
but fear to weary your readers. It is far from my inten- | 
tion in offering these remarks to in the least suggest that | 
Mr. Dugald Clerk has consciously put forward mutilated | 
diagrams. He has, however, admitted, per Mr. Atkinson 
Adam, clerical errors in Fig. 23 ; perhaps he will be good 
enough to go into the others n. 

Any alteration of diagrams is a matter which calls for | 
very serious notice ; if we engineers should ever relax our | 





care in this direction, it is easy to foresee that temptations 
might arise with consequences impossible to estimate. 

I am, Sir, your obedient servant, 
RED. EpWARrDs. 


F 
62, Bishopsgate-street Within, E.C., June 28, 1904. 








ANCIENT TILTING-HAMMER. 
To THe Eprror or ENGINEERING. 


Srr,—In the May 27 issue of ENGINEERING a descrip- | 5 


tion is given of an ancient tilting-hammer. These 
hammers are, I believe, still quite common in the south 
of Yorkshire; at any rate, they were until quite recently. 
I know of at least two of them still running and turning 
out high-grade work for a large firm in the Sheffield dis- 
trict. The arrangement is identical with that shown in 
the illustrations of the description referred to, except 
that, if I remember rightly, in the Sheffield forges there 
are large wooden gear-wheels between the water-wheels 
and tilting-shafts. 

I remember one of these forges being rebuilt and made 
quite ‘‘up-to-date,” with a cast-iron tilting-shaft to re- 
place the old wooden one, &c. ‘This was quite recently— 
certainly within the last fifteen years. 

In this connection it may not be out of place to describe 
arepair job I once saw done to one of these machines 
many years ago. The end bearing of one of these tilting- 
shafts had worn its way clean through the brass half 
bearing in which it worked; there was no upper brass. 
The millwright employed on the repair—‘‘one of the old 
school”—made a pattern for a new bearing without 
allowing for shrinkage. On this being put into place and 
the shaft lowered into it—the rough casting—it was 
found that the shaft, being too large, rode on the two 
edges of the bearing. To remedy this, the machinery was 
started and the shaft turned down in its own ring, 
with a large hand-tool, until it dropped into place. The 
whole operation cost very little more than the difference 
between the value of the metal in the old bearing and the 
cost of the new casting ; yet to my knowledge that bear- 
——— for ten years, and is probably working to-day. 

he item ‘‘repairs to machinery ” in the general charges 
bill must be a very small figure in such an establishment. 
Yours faithfully, 
E. Parpury, Lieut. R.A. 
Gun-Carriage Factory, Madras, June 22, 1904. 








AUSTRALIAN COMMONWEALTH PATENT 
ACT. 


To THE Epitor or ENGINEERING. 

Srr,—This is now proclaimed. By it one application 
under the newstatute covers Victoria, New South Wales, 
Queensland, South Australia, Tasmania, and Western 
Australia. After June 1 (the day of proclamation) no 
more patents can be applied for separately in the States 
above mentioned. The Commonwealth Act absorbs each 
State Act. All documents, whether for the completion 
of the old State patents, or for the new Commonwealth 
applications, have finally to be lodged in Melbourne. 


elbourne is the capital of the Commonwealth, in which | w, 


the examination of all applications is conducted. Mel- 
bourne, to Australia’s, is what Washington is to America’s 
inventors. Seven copies of the specification, on white 
paper (not thinner than 250 to 300 sheets per inch), are 
called for. Also three sheets of drawings, all measuring 
8in. by 13in., two being on white imperial paper, the 
third on tracing cloth. An opportunity which should not 
be missed is presented to manufacturers and inventors by 
this new Act. 
Yours very faithfully, 
PHILLIPS, ORMONDE, AND Co. 
533, Collins-street, Melbourne, June 7, 1904. 








NortH Wates Exectric Power AND TRACTION Com- 
PANY, Limirep. — The 10,000-horse-power hydraulic 
station is now well under way, and 18 miles of new rail- 
way line are in course of construction. The pipe-line and 
the dam works are in full swing, and it is expected that 
current will be ready by the end of the year. <A con- 
siderable portion of the 10,000 horse-power to form the 
first installation has been already booked. The whole 
contract—including the supply of six 1000-kilowatt, 10,000- 
volt turbo-alternators, ten 250-horse-power locomotives, 
the whole of the rolling-stock for the new line, the com- 
plete erection of the ~ Rye es works, transformer-stations, 
and over 100 miles of high-tension transmission lines—is 
being ae with by the sole contractors, Messrs. 
Bruce Peebles and Co., Limited. 


Osrrvary.—We regret to observe in the obituary 
columns of the Zimes a notice of the death of Mr. Thomas 
Craigie Glover, of Mount Grange, Edinburgh, late of 
Bombay. Mr. Glover died at his country residence, 
Earlsferry House, Fife, on the 7th inst. He settled in 
early life in Bombay, and carried through many very 
large engineering contracts in India; notably he con- 
structed the Bombay Docks and was identified wit h some 
extensive water works and railway contracts in that 
country. When the British troops were engaged with 
the Dervishes in Lower Egypt, he made an offer to cor- 
struct a railway inland from Suakin, but this offer was 
not accepted. Mr. Glover retired from his Indian engi- 
neering business fifteen years ago, but until his death he 
continued to be chairman of the Bengal Iron and Steel 
Company, and he was also a partner of Messrs. 8. and H. 


Morton and Co., aha se Leith. In politics he was | 


a Conservative, and shortly after his return from India to 
Edinburgh he was approached with a view to contesting 
Leith Burghs, but declined to enter political life. Mr. 
Glover, who took a keen interest in golf and yachting, 
was sixty-seven years of age, and is survived by three 
sons and five daughters. 


CATALOGUES. 


Unper the title of ‘‘ An All-British Line” the Brush 
Electrical Engineering Company, Limited, of the Falcon 
Works, Loughborough, have published a series of illus- 
trations of their steam’and electric locomotives, electric 
railway carriages and tramcars. 

A car-replacing frog, specially designed for use on tram- 
way lines, is babel a circular just received from Mr. 
*, J. Down, A.M.I.C.E., of 6, 7, and 8, Crutched 
Friars, E.C. 

Messrs. Isaac Storey and Sons, Limited, of the Em- 
press Foundry, Manchester, have issued a new catalogue 
of their ‘‘Stella” brand alloys. Amongst these are in- 
cluded one of manganese copper for producing manganese 
bronze by the addition of zine, also a ferro-zine for 
making ferro-bronzes and silicon copper for securing sound 
gun-metal castings. Phosphor-tin and copper are also 
supplied, as well as anti-friction metals suitable for dif- 
ferent purposes. 

A leaflet describing motor-starting switches and panels 
has been sent us by the Electricand Ordnance Accessories 
Company, Limited, Stellite Works, Birmingham. The 
starters are made in many types and sizes, of which full 
particulars and dimensions are given ; and the resistance 
coils are in all cases wound on vitreous porcelain tubes, to 
obtain high insulation and prevent short-circuiting. 

The Septic Tank Company, Limited, of 1, Victoria- 
street, Westminster, have sent us a circular showing 
different arrangements of distributing and discharging 
apparatus for use with sewage filters. The appliances 
in question work automatically, allow the bed to fill 
quickly, and the sewage remain in contact a definite time 
before discharge. 

A new list of safety-valves and low-water alarms has 
been published by Messrs. W. H. Bailey and Co., 
Limited, of the Albion Works, Salford, Manchester. 
This gives particulars and prices of a large range of 
varieties and sizes, including both deadweight and spring- 
loaded valves, as well as marine safety-valves complying 
with the requirements of the Board of Trade. 

A circular illustrating one of their surface-condensing 
plants, as fitted to a Curtis steam-turbine, has been sent 
us by Messrs. Mirrlees, Watson, and Co., Limited, of 
Glasgow. With such motors a high vacuum is needed 
for the best economy, and in the case cited the vacuum 
was 28.3 in., with the barometer at 29.77 in., and a steam 
consumption of 8430 lb. per hour. With 15,110 Ib. of 
steam passing through the condenser per hour the 
vacuum was 27.35 in., the barometer being 29.77 in. 

The Joseph Dixon Crucible Company, 26, Victoria- 
street, S.W., have sent us a copy of a periodical they 
publish in the interest of their various graphite produc- 
tions. It is well illustrated and printed, and contains 
articles bearing on the use of graphite and plumbago for 
crucibles, lubrication, pencils, &c. 

We have received from Mr. Ed. Brand, 35, Shakee- 
peare-street, Manchester, a leaflet calling attention to the 
advantages of rolling-mills constructed on the double two- 
high principle, as built by Messrs. J. Banning, Limited, 
estphalia, and containing a list of large Continental 
firms equi with such plant. 

Messrs. John Spencer, Limited, Wednesbury, have sent 
us a price-list containing particulars of iron and steel 
tubes and fittings for gas, water, steam, and hydraulic 
purposes, telegraph and trolley poles, &c. Valves, cocks, 
unions, &c., for every purpose are illustrated, and useful 
weight tables and conversion tables are appended. 

essrs. John M. Henderson and oe King-street 
Works, Aberdeen, have issued a pamphlet describing the 
Mitchell-Williams patent compensating derrick cranes. 
These cranes are designed for the rapid handling of cargo 
or goods, as hoisting, luffing, and slewing can be per- 
formed simultaneously, or the jib may be luffed while the 
load remains at a constant level. 

We have received from Messrs. H. J. Skelton and Co., 
71, Finsbury-pavement, E.C., a catalogue of rolled steel 
Differdange beams, which are peculiar on account of the 
great breadth of the flanges in proportion to the depth of 
the beam. The flanges are not formed by grooved rolls 
in the usual way, but by a combination of horizontal and 
vertical rolls, so that form of the section is not limited by 
the practical considerations which usually must be taken 
into account. The flange taper is reduced from 14 per 
cent. or 15 per cent. to 9 per cent., and the corners are 
left practically oy nh thus ensuring plenty of room and 
a good bearing for rivets and bolts. The Differdange 
joists are rolled ‘in 20 different sizes, from 8§ in. by 8§ in. 
by 44 Ib. to 294in. by 11Z in. by 177 lb., many of which are 
of equal breadth and depth, and can be procured up to 
98 ft. in length. Joists with extra broad flanges are 
particularly suitable for many purposes, and the increased 
stiffness gained by their use as struts or columns will 
recommend them to structural engineers. The catalogue 
rad full particulars of dimensions, moments of inertia, 

eflection, &c., of every section, both in English and 
metric units, 








DewssBurY.—In connection with a Midland Railway 
extension at Dewsbury, the work of preparing for the 
erection of a girder bridge between Walaa, Dews- 
bury, and Savile Town is going steadily forward ; and 
as soon as this bridge is completed, the laying out of 
the goods-yard shed and sidings can be commenced. 
Some important engineering work has been undertaken 
jin Thornhill. The Calder and Hebble Canal has to be 
crossed at a considerable elevation. In accordance with 
| a decision of the Midland directors arrived at some months 
since, nothing has yet been done towards erecting a long 
| and lofty viaduct which is to cross the Calder from Savile 
Town into West Town, Dewsbury, to enable the line to be 
carried through the Spen Valley to Bradford. 
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this paper relates. These machines represent the opposite | columns of steam may be made to give up their work 


Mcsrt of you are more or less familiar with the general the steam itself very high velocities, and the problem | the useful work obtained is delivered by jets from these 


THE STEAM-TURBINE IN MODERN limits of possibility in steam-turbine design, and a com- | effectively to mechanical parts which run at practical 
ENGINEERING.* parison of them is, therefore, very interesting and sugges- speeds. : 
— tive in considering other methods. : ; In the De Laval turbine the total available power of 
By W. L. R. Emmet, Schenectady, N.Y. The expansive force in steam is capable of imparting to the steam is used in a single set of nozzles, and all 
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;nozzles to a single circle of moving buckets. In the 
Parsons turbine there are thirty or forty circles of moving 
buckets and stationary directing vanes. A small propor- 
tion of the energy in steam is used in each set of station- 

|ary vanes to impart velocity to the steam with the most 
effective direction. This energy of motion is then in _ 
given up to the next circle of moving buckets. T 

| turbines appeared at about the same time—nearly twenty 

| years ago. One does its work in one process, and the 

| other in many successive pen De in spite of this 

wide difference of method, both turbines at an early date 
produced good results, and results which were not widely 

different from each other in degree of thermal economy. 

| It ben be supposed that the existence of these results, 

|} accomplished in such widely different manners, would 

| have quickly led to the development of other practical 
/methods and to the earlier introduction of the steam- 
| turbine on a large scale; but, in fact, many years elapsed 
| before either of these turbines began tobe very exten- 
| sively developed, and before any important new t; 
~ | made their appearance. The Curtis steam-turbine, which 
has very recently appeared on the market, is the first 
radically new commercial machine different in type from 
| either the Parsons or De Laval machines. The general 
| Purpose of the Curtis design is to produce results with a 
reasonable number of simple parts and at moderate 
speeds, while the Parsons turbine requires a very large 
number of small parts, and the De Laval turbine employs 
excessively high speeds, inapplicable to mechanical pur- 
5 poses without the use of s: -reducing gearing. 
| } Mr. Curtis’s experiment on steam-turbines Tad been 











_ , | follows :—No. 345, vol. x., page 680, ‘‘ Notes on Steam- 

character of the steam-turbines of Parsons and De Laval, ' which presents itself to the designer of steam.turbines is | Turbine,” J. B. Webb; No. 648, vol. xvii., page ‘281, 

which are the principal forerunners of the type to which to devise means by which the velocities of moving jets or | “‘Steam-Turbine,” W. F. M. Goss ; No. 876, vol. xxii., 

; ° ance Boaiied ; at a wile 2 - - — 170, ‘‘Steam-Turbines,” R. H. Thurston ; No. 987, 

.” Paper read at the joint meeting of the Institution Mechanical Engineers, at Chicago, June 1, 1904, For| vol. xxiv., page 999, ‘‘Steam-Turbines from Operating 
of Mechanical Engineers and the American Society of further discussion on this topic, consult Transactions as | Standpoint,” F, A. Waldron. 
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going on for about four years before the General Electric | 
jompany undertook to build any machines for service. 


At the end of that 


the value of the invention. 
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possibility. The opinion given was that the invention 
afforded great possibilities, particularly in the matter of 
simplicity and economy of production ; that the develop- 
ment of commercial machines was justified by the experi- 
ments, and should be begun at once ; and that the develop- 
ment of high degrees of steam economy was to be expected 
with further experience. 

This report led to the beginning of work on a larger 


riod, and at a time now about four | 
years ago, the author first became connected with the 
enterprise, being asked to —— an opinion concerning | shaft and two stages, with groups of wheels in separate 

The arrangements of buckets and nozzles were | volved some untried features, but which afforded very 


ther engineers had reported f ‘i 
about as shown in Fig. 1. Tests of the machine, which | great practical advantages. A careful consideration of 


unfavourably, and the discontinuance of work was a 





which was put into o 
| casings. 
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were carried on for some months, showed very good 
results, which were published in the author’s paper to 
the American Philosophical Society in April, 1902. The 
success of this machine led to the undertaking of com- 
mercial work on a large scale; and the experience so far 
obtained, and a careful study of mechanical possibilities 
led to the adoption for this new work of radically new 
mechanical designs, applied to bucket and nozzle arrange- 
ments, similar to those previously and first recom- 
mended by Mr. Curtis. The first machines designed of 
this new type were a 5000-kilowatt unit for the Chicago 
Edison Company, and a 500-kilowatt unit, the first of 
which was installed at Newport, R.I. Four machines 
from the former and about forty from the latter design 
have up to the present time heen installed. 

hese machines are built with shafts in a vertical posi- 
tion ; the total weight of revolving part being borne by a 


scale; the first step being to build a 600-kilowatt unit, | 
ration at Schenectady, in Novem- 
ber, 1901. This machine was built on the general lines 
previously considered by Mr. Curtis, with a horizontal 








step-bearing at the foot of the shaft, and the shaft being 
steadied and aligned by three bearings—one at the top of 
the generator, another near the foot of the shaft, and a 
third between the generator and the turbine. Many 
| reasons led to the adoption of this arrangement, which in- 
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designs indicated that the untried features involved little 
risk of serious difficulty, and experience has shown that 
this judgment was sound. Some of theimportant advan- 
tages of the vertical shaft type are as follow :— 
he relative positions of revolving and stationary parts 

are definitely fixed by the step-bearing. _ : 

The stationary part is symmetrical, easily machined, 
and free from distortions by heat. ; 

The shaft-bearings are relieved from all strain, and 
friction is practically eliminated. 

The shaft is free from deflection, and can be made « f 
any size without reference to bearings, which can Le 
placed where convenient, and operated with surface 
speeds which would not be practicable with the hori 
zontal arrangement. 

These features make possible the use of a very short shaf*, 
and consequently the longitudinal spacing of moving and 
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stationary parts is very little affected by temperature; Another new feature of these designs.is the arrange- | shaft designs is illustrated by the cross-section drawing 











































differences. /ment of valves; the turbine being governed by the suc- | of the Chicago machine, I'ig. 2, page 97. Most of the 
The turbine structure affords support and foundation cessive opening of steam-opera’ valves, which are | drawings which are here given show the designs which 
for the generator. _ independent of each other, but which are all controlled by | have been adopted in connection with later machines, 
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Fig.9. 
and do not apply to the machines at Chicago or others 
of that date. ‘The principles involved are, however, 
° the same in all. ’ . 
3 . : a. In this Chicago machine there are two stages, each 
it 7 » stage having a single wheel which carries four rows of 
‘ moving buckets. On the stationary part there are three 
rows of stationary buckets opposite each group of nozzles 
used. The shaft is in one piece from the step-bearing to 
the top of the generator. The wheels are of cast steel, 
mounted upon it with taper fits. The stages are sepa- 
rated by a cast-iron diaphragm, which is fitted with valves 
which are now operated by hand, but which are being 
- | arranged to operate automatically : it being advantageous 
to constantly maintain a certain pressure relation between 
the stages. 
The step-bearing is shown be: Fig. 3, and consists of 
; — I two cast-iron blocks, one carried by the end of the shaft 
aceite locicee and the other held tirmly in‘a horizontal position, and so 
arranged that it can be adjusted up and down by a 
ac ay screw. The lower block is recessed to about 
alf its diameter, and into this recess oil is forced with 
sufficient pressure to balance the weight of the whole 
revolving element. The amount of oil required is small. 
; About 5 gallons per minute is used in the 5000-kilowatt 
The cost of foundations is very small, and the solidity | the sonneieuees governor. With this arrangement the| machine; but with a good alignment it could be satis- 
and alignment of foundation is not of vital importance. | speed control of. the turbine. is not dependent upon the | factorily operated with a much less amount. The oil 
Much floor space is saved. successful operation of all the valves, since the governor | after passing between the blocks of pon hanersor 8 wells 
All parts of the machine are conveniently accessible. | automatically keeps open as many valves as the machine | upward, and lubricates a ee y the 
Failure of lubrication cannot injure the shaft or other | requires, and in the event of trouble with one valve opens | same casting. This whole structure is inside of the base, 


expensive parts, | another totake itsplace. Thecharacterof these first vertical | and a packing is used between the oil-chamber and the 
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base, so that oil or air cannot get into the vacuum 
chamber. A small steam pressure is maintained between 
the sections of this packing, in order that these objects 
may be accomplished with certainty. In many cases 
these same step-bearings have been operated with water 
instead of oil, in which case no agwy § is necessary, the 
water being allowed to pass into the base. In some of 
our latest designs water will be used exclusively; ‘the 
lower surface of step-bearing being of wood, and no pack- 
ing being provided. : , 

The extreme conditions to which these step-bearings 
are subjected, and a complete lack of precedent for such 
designs, led at first to many doubts concerning the success 
of this feature. Experience has, however, shown that 
these doubts were without foundation. Practically no 
troubles or interruptions have resulted from this cause, 
and the step-bearings have shown a ruggedness and 
stability far beyond our expectations. Many of our tur- 
bines have been operated under more or less temporary 
conditions in incompleted stations, and there have been 
many accidental stoppages of step-bearing pressure while 
machines were running. In hardly any cases have such 
stoppages caused even an interruption of service. The 
step-bearing surface cuts immediately when lubrication is 
stopped, but the metal from it is removed very slowly, 
and it has the power of re-establishing itself almost imme- 
diately when oil-flow is again started. We expected that 
this condition would exist in smaller machines, but did 
not hope for it in larger machines, and took precautions 
to provide accumulators and other auxiliaries necessary 
for permanent maintenance of a Sage pressure. In 
spite of these fears and precautions, the step-bearing 
pressure has, through accidents, failed five or six times in 
the Chicago Edison plant, and all of the three machines 
now operating there are running on step-bearings which 
have n subjected to such stoppages. In no case has 
any harm resulted to the machines, and the bearings 
have always operated just as well as if they were ina 
perfectly new condition. Our policy in adopting the 
vertical design and putting our dependence in the step- 
bearing was to put all our eggs in one basket, and watch 
the basket. We have now discovered that very little 
watching is necessary. In our newer designs we are pro- 
viding a powerful brake, bearing on the lower surface of 
a chilled-iron ring carried by the lower wheel. This 
brake can be conveniently operated from the outside, and 
can be used to take the whole weight of the revolving 
part in case the step-bearing support should fail. In 
ordinary operation the shoes of this brake will be set 
about 0.01 in. below the brake-ring. It is thus in a posi- 
tion to receive the revolving part in case the step-bearing 
support should fail. Another and more important func- 
tion of this brake is to stop the machine when it is desired 
todo so. One of the 5000-kilowatt vertical-shaft machines 
will run‘for four or five hours after the steam has been 
shut off, unless load is put upon it or a brake is applied. 

One of the most important matters .in all steam-turbine 
work is the matter of balance, and the importance of g 
balance applies as well to vertical turbines as those that 
are operated in a horizontal position. When the balance 
is good, the bearings on the vertical turbine shaft are 
practically free from strain or friction. It is possible to 
operate these machines successfully with very consider- 
able imperfection balance, but a perfect balance is prac- 
ticable, and should be attained in every case. 

Fig. 4 shows the connection of the valve mechanism to 
the governor in one of our new 5000-kilowatt turbines. 
Fig. 5 shows one of the controlling valves used with this 
arrangement. Each of these controlling valves operates 
one or more main valves which communicate with the 
first-stage nozzles. This controlling valve is so designed 
that it always passes itively from one of its seats to 
the other. No matter how gradually the force is applied, 
it opens both ways on the a of a pop safety-valve. 
It is thus always firmly seated, and is free from the 
deterioration which leakage would cause. The total 
number of these valves required imposes a light load 
upon the governor, which is made strong enough to give 
any desired accuracy of speed regulation without the 
possibility of lag or sticking. The controlling-valves on 
our earlier vertical-shaft turbines were actuated by elec- 
tric magnets. This mechanical arrangement is simpler 
and more positive. 

Figs. 7, 8, and 9, page 99, show a base for supporting 
one of our 5000-kilowatt turbines, which also performs the 
functions of a surface coadenser. This combination has 
been adopted in several of our newer designs; among them 
the 2000-kilowatt unit, which is now installed at the 
St. Louis Fair. This arrangement is adapted to the pro- 
duction of the best possible vacuum with a given water 
supply, and also has the advantage of a considerable 
saving of space. Two 5000-kilowatt units equipped with 
these condenser bases are now being installed for the 
Boston Edison Company. 

The 500-kilowatt unit above mentioned is designed with 
two stages and three rows of buckets per stage. Its 
general features and character stics are similar to those 
of the larger units, and need not be separately described. 
This machine has been tested under a variety of condi- 
tions at Newport, and has given results which illustrate 
very well the advantages of the type. Among other tests 
that were made, the machine was operated ona rapidly- 
changing railway load, the momentary variations of load 
amounting to about 120 kilowatts. In one test the average 
load carried with this fluctuation was 250 kilowatts, and 
the steam consumption was 24.4 lb. per kilowatt-hour 
output with saturated steam. Another test was run with 
similar fluctuations and with an average of 421 kilowatts. 
The steam consumption under this condition was 20.7 lb 
of saturated steam per kilowatt-hour output. The best 


reciprocating engine under conditions of the first test 
would probably consume from 28 Ib. to 30 Ib. per kilo- 
watt-hour. 





The 5000-kilowatt and 500-kilowatt two-stage machines 
above mentioned are, as I have said, designed in accord- 
ance with Mr. Curtis’s original conceptions before we had 
the benefit of much study and practical experience. 
After construction of these machines had been begun, we 
became convinced that other arrangements of steam parts 
would be more advantageous, and began the design of a 
new type, the construction of which was well advanced 
before our first experiences with the first type were ob- 
tained. Theory and experiment indicated that we could 
obtain better economy from the new design adopted, and 
it also affords the advantages of ter simplicity and a 
better mechanical structure. hese new machines are 
ideally simple, with large clearances and practically no 
tendency to distortion. No parts of them are subjected 
to heavy strains, and no particular accuracy or thorough- 
ness of workmanship is required in any part. Machines 
of this type, which have very recently been put into 
operation, started without any trouble or interruption, 
and have given very perfect service. 

After we had embarked upon the manufacture of a 
great number of large turbines, and had already put into 
production this new type, we began to receive reports of 
rapid advances in the turbine art elsewhere. Large tur- 
bines of the Parsons type in Europe produced high steam 
economies, and we began to meet in ——. good 
guarantees of steam economy with relatively low prices. 
The results of tests on our first machines were, therefore, 
awaited with great interest. We had good reasons for 
our beliefs concerning the results which could be pro- 
duced, but we were very slightly supported by practical 
experience, and were dealing with a problem which in- 
volved immense values. 

There have been many delays in completing the first 
of these new machines, and it has been necessary to inter- 
rupt tests in order to meet customers’ requirements, and 
mistakes and accidents in steam plant have caused further 
delay in testing. We have recently obtained accurate 
tests from this first new machine as originally designed. 
The capacity of this machine is 2000 kilowatts. It 
operates a 6600-volt 25-cycle generator at a speed of 750 
revolutions per minute. It is temporarily installed in 
the General Electric Company’s Power Station at Sche- 
nectady, with a surface condenser having 6000 square feet 
of cooling surface. The following are results obtained 
under different running conditions. The tests on March 12 
and on May 11 were made upon different machines of 
similar design. Considering the different conditions, the 
results are consistent. 


March 12. May 11. 

Load inkilowatts... 637 1000 2 2270 
Revolutions per 

minute .. 750 750 750 750 
Gauge pressure 150 «6160 36155 100 
Superheat Fahr. 215 242 242 250 
Corrected vacuum.. 28.2 28.9 28.73 28.1 
Poundsof steam used 

per kilowatt-hour 20.1 16.3 15.3 16.2 


_ Such analysis of results as we have been able to make 
indicates that a different proportioning of certain parts 
will give us a substantial improvement. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. WILLIAM Srmons AND Co., Limited, Renfrew, 
launched from their yard on Friday, the 1st inst., the 
twin-screw hopper barge Gull, the second of two steam 
hoppers which they have built to the order of the Bombay 
Port Trust. The vessel is propelled by two sets of com- 

und surface-condensing engines, and has two mild-steel 

ilers of sufficient power to drive the vessel at a speed 
of 10 knots when loaded. Steam appliances are provided 
for working the hopper doors. The vessels have been con- 
structed under the direction of Messrs. Sir J. Wolfe 
Barry and A. J. Barry, MM. Inst. C.E., London, con- 
sulting engineers to the Bombay Port Trust. 





On Saturday, the 2nd inst., Messrs. William Gray and 
Co., Limited, sent to sea the steel screw steamer Cober, 
which they have built for the London and Northern 
Steamship Company, Limited. Her principal dimensions 
are:—Length over all, 351 ft.; breadth, 49 ft.; and 
depth, 24 ft. 6 in. Triple-expansion engines, having 
cylinders 24in., 38 in., and 64 in. in diameter, with a 
piston stroke of 42 in., and two large steel boilers working 
at a pressure of 180 lb. per square inch, have been sup- 
plied and fitted by the Central Marine Engine Works of 
the builders. Atter adjustment of compasses in the bay, 
the vessel was taken to the measured mile off Whitley, on 
which full-speed trials were run. Everything in both 
ship and engine department gave entire satisfaction, the 
average speed being 12 knots. 


On Saturday, the 2nd inst., the s.s, Crane, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, made her 
official trial trip. This vessel has been built to the order 





of the General Steam Navigation Company, Limited, of 


London. She is 281 ft. 6 in. in length, and has a dead- 
—— carrying capacity of 2740 tons. The engines are 
of the trip oo type and have been built b 

Messrs. Riehardsons, Westgarth, and Co., Lindeed, 
Middlesbrough, with cylinders 22 in., 35 in., and 59 in. 
in diameter by 39 in. stroke, steam being supplied by 
two boilers measuring 15 ft. by 11 ft., and working at 
170 lb. pressure. The trial trip was very satisfactory, 
ne vessel attaining a speed of 124 knots on the measured 
mile, 





There was launched on Saturday, the 2nd inst., from 
the yard of Messrs. Murdoch and Murray, a steel 
screw steamer named the Portia, and of the following 
dimensicns :—Length, 205 ft.; breadth, 31 ft.; depth, 
moulded, to awning deck, 22 ft. 9in. The vessel, which 





is intended for the Royal Mail Coastal Service of New- 
foundland, is owned by Messrs. C. T. Bowring and Co., 
Limited, Liverpool. Immediately after the launch the 
Portia was taken in tow for Glasgow, where powerful 
et will be fitted on board by Messrs. David Rowan 
and Co, 


Messrs. William Beardmore and Co., Limited, Govan, 
launched on Tuesday, the 5th inst., a twin-screw steamer 
of 1800 tons displacement, which they have built for the 
Corporation of Glasgow. The vessel, which is intended 
for service in connection with the new sewage works at 
Dalmuir, is 234 ft. in length, 38 ft. in breadth, and 
14 ft. 6in. moulded depth. She has been built of steel, 
to class 100 Al at Lloyd’s, and in accordance with the 
Board of Trade regulations. The machinery, which has 
been constructed at the builders’ Lancefield works, con- 
sists of two sets of independent triple-expansion engines, 
having cylinders 14 in., 22in., and 37 in. in diameter 
respectively, with a stroke of 24in. There will be two 
multitubular boilers, having a heating surface of 2600 
— feet, and intended to work at a pressure of 180 lb, 
She was the first of the ~ built on the Clyde, though 
Messrs. Vickers, Sons, and Maxim had built somewhat 
similar vessels for the London County Council. The 
vessel is constructed to carry 1000 tons of sewage sludge 
on a draught of 10 ft. 3in. The sludgeis carried in four 
water-tight compartments, in each of which are two dis- 
charge valves, with pipes leading from the bottom of the 
sludge tanks to the bottom plating of the vessel, each 
valve being worked by a hand-wheel on the upper deck, 
and so designed that the bottom of the sludge tanks in all 
conditions of trim is above the light water-line—that is, 
above the sea level, so that on the valves being opened 
the sludge discharges itself automatically through the 
pipes without the use of any pumping appliances. This 
a can be carried through in about ten minutes. 

he sludge tanks are filled from a central hopper hatch 
with four slide-valves, one to each sludge tank, so that one 
or all can be filled at the same time. The twin-screw 
machinery is to give a speed of about 104 knots. 


The s.s. Vandyck, built by the Chantier Naval Anver- 
sois, of Hoboken, near Antwerp, has recently had her 
trial trip off Flushing. This vessel, which has been built 
tu ue order of Messrs. Marshall and Gerling, of Antwerp, 
measures 230 ft. by 35ft. by 17 ft. 3in., and carries about 
2000 tons on Lloyd’s summer freeboard. The propelling 
machinery, which has been constructed by A a North- 
Eastern Marine Engineering Company, Limited, at their 
Northumberland Engine Works, Wallsend-on-Tyne, con- 
sists of a set of triple-expansion engines, having cylinders 
17 in., 28 in., aa 46 in. in diameter by 30 in. stroke, 
steam being supplied by one large steel boiler working at 
a pressure of 160 Ib. to the square inch. On the trial run 
the vessel attained a speed of 9.7 knots over a series of runs, 
the machinery working without the slightest hitch, and 
giving great satisfaction to all concerned. 


The powerful new steel salvage steamer Rescue, re- 
cently built by Messrs. J. P. Rennoldson and Sons, 
South Shields, has had her official trial trip at sea. The 

rincipal dimensions of this vessel are:—Length, 150 ft.; 

readth, 26 ft.; depth, moulded, 14 ft. This vessel has 
been expressly designed for heavy salvage work, and is 
schooner rigged, with two extra strong masts fitted with 
derricks. The main decks are of teik, and there are two 
capacious holds suitable for carrying cargo or salvage ap 
pliances. The usual accommodation is provided for 
officers and crew and officials superintending salvage 
work. She is provided with a full equipment of all the 
latest appliances for salvage work, the deck machinery 
consisting of two powerful steam-winches designed for 
lifting heavy weights, steam-windlass, steam steering 
gear, and a complete installation of electric light, together 
with a search-light. The pumping plant consists of two 
powerful centrifugal salvage pumps, with engines direct- 
coupled and placed in engine-room, from which suction- 
pipes are led to the forward and after ends of the ship, to 
which are attached multiplex suction valve-boxes, each 
valve-box having attachments for four lines of suction- 
piping. These engines combined are capable of discharg- 
ing 1500 tons of water per hour. The propelling machi- 
nery, which has been supplied by the builders, consists of 
a single set of compound surface-condensing engines, 
having cylinders 23} in. and 49 in. in diameter by 33 in. 
stroke. There is one large steel boiler, having four furnaces, 
and working at 130 lb. pressure. The working of the 
machinery throughout the trial was of the most satisfac- 
tory character, a mean speed being obtained on the mea- 
sured knot of 13} knots, being + knot in excess of the 

uarantee. The Rescue has been built to the order of 
fessrs. M. H. Bland and Co., Limited, coal merchants 
and salvage contractors, of Gibraltar. 











Doncaster Coat-Fretp.—The development of the 
Doncaster coal-field is proceeding rapidly. At Bentley- 
with-Arksey, where boring was begun eleven or twelve 
years ago, sinking operations are to be commenced 
forthwith. Messrs. Barber, Walker, and Co., of Notting- 
ham, have leased from Sir W. Cooke, Bart, of Wheatley 
Hall, and other landowners, about 4000 acres of land for 
this purpose. The promoters of the scheme have arranged 
with the Great Northern Railway Company to make a 
branch from the pit to the railway, which will be done in 
a month or two. It is expected that the top hard seam 
will be struck at a depth of 700 yards, and that there will 
be a great quantity ps poate bi to deal with. The sinking 
operations will occupy from three to five years, and will 
employ between 200 and 300 men. The pit will be 24 miles 
from Doncaster, and from 2000 to 3000 colliers will even- 
tually be employed. Two shafts will be sunk. 
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ELECTRICAL APPARATUS. 


13,226 T. Hamilton-Adams, London. Arc-Lamps. 
{1 Fig.] June 12, 1903.—This invention relates to improvements 
in enclosed electric arc lamps of the kind wherein the movable 
carbon is fed towards the fixed carbon by gravity, and is raised by 
a solenoid core which directly, or through the medium of a clutch, 
automatically grips the carbon or carbon-holder when it is 
attracted by the solenoid. The frame of the lamp comprises 
the foundation-plate a, having the central aperture ), and on to 
which is secured the tube ce of non-magnetic material, which 
passes through the solenoid @ and the solenoid clutch core 
or armature e. This tube is made of considerable length, so as to 
afford a relatively large area or surface for cooling the heated air 
contained in the lamp to such an extent that the pressure will 
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never rise to a dangerous point, thus obviating the necessity for 
using a valve or other kind of expansion device for relieving the 
air pressure. f is the globe, hermetically secured to the plate a 
by means of the ring g, which encloses the neck of the globe and 
carries a series of pivoted bolts h, with thumb-nuts designed to 
engage slots in the plate a so as to tighten the —— end of the 
globe against a ring k in the underside of the plate. 1 is the 
holder for the lower carbon, and m that for the upper carbon, the 
upper holder having at its upper end an enlargement n fitting the 
inside of the tube c, which serves as a guide for it. With this 
arrangement it will be clear that the carbon, carbon-holders, 
armature, and clutch are all enclosed in an air-tight casing, the 
aoa) alone remaining outside the same. (Sealed July 5, 
4, 


27,712. C. D. Abel, London. (Siemens and Halske 
Aktien - Gesellschaft, Berlin, Germany.) Electric Glow- 
Lamps. [4 Figs.) December 17, 1903.—This invention relates 
to an improved manufacture of electric glow-lamps, in which the 
filament is of a metal ofa very refractory nature, such as tantalum, 
which has a comparatively low resistance, and which conse- 
quently has generally to be made of considerable length for the 
ordinary working pressures. According to the present invention, 
glow-lamps with long metal filaments that can be used in any 
position without detrimental variations in the length of the 
filament are produced by winding a metal filament of the required 
length for affording the y strength of light with a given 
voltage, in a zigzag manner upon a series of supporting-hooks or 
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holding devices at suitable distances apart, within a glass bulb, so 
as to be highly strained between such supports. The device a for 
supporting the wire in the strained position is composed of 
longitudinal and transverse bars, which latter have carrying-hooks 
¢, suitably arranged, over which the wire filament b is led con- 
tinuously to and fro, so that it is in a strained condition between 
the hooks, By this method the manufacture of such glow-lamps 
is greatly simplified. The wires of the necessary lengths, which 
are kept in stock, can be very rapidly and reliably strained be- 
tween the hooks of the supporting device to be fixed in the glass 
bulb, the support with the strained wire being then introduced 


glow-filament is required. Instead of employing hooks, the wire 
may ——— notches in the supporting-arms, and pre- 
ferably the wire is nipped in the supports so that it cannot shift. 
(Sealed July 5, 1904.) 


5921. La Societe Anonyme Il’Industrie Verriere 
et ses um. Electric 


maces. (2 Figs.) March 10, 190!.—This invention relates to 
electric melting-furnaces for use in chemical and metallurgical 
industries. According to this invention, a charge to be treated is 
included in an electric circuit, as a heat tance, by means of 
current conductors or leads embedded at different heights in the 
wall of the furnace in order to thus effect the heating, the re- 
action, and the melting of the resulting products. 01, b2, b3, b4 
are current conductors, leads, or rings, arranged at different 
heights in the walls of the furnace. This method of leading in 
current allows of regulating its intensity, and, consequently, the 
heat to be produced to a large extent, and in a very simple way— 





i.e., by lengthening or shortening the length or amount of om 
traversed by the current. Thus, when the charge offers relatively 
great resistance, the circuit will be closed at 1, L?, in the vicinity 
of the tap hole. In —— of the heating of the layer of 
charge comprised between 01, 2, its conductivity increases, an 
the circuit is then broken at b!, b2, and closed at b!, b', or bi, b4. 
If the furnace is to receive a material which cannot be run off at 
once after melting, but which must be kept for a certain time in 
a quiescent state with a view to refining, the furnace is provided 
with a melting-receptacle. This part of the furnace can then 
be heated from the outside and kept hot by means of electricity. 
For this purpose an outer jacket surrounds the part; g is a 
mass serving as resistance, and h!, h2 are the current leads. 
(Sealed June 28, 1904.) 


5307. E. Roberts and P. Good, London. Fuse- 
Boxes. (2 Figs.] March 3, 1904.—A fuse-box constructed in 
accordance with this invention is so arranged that the terminals 
which are fitted to the said box are isolated, the one from the 
other, by appropriate means. According to one construction, the 
box comprises a base portion B and a lid portion ©. The base B 
is fitted with a series of walls, around which the tive ter- 
minal wires , and which may be fitted with notches to pre- 
vent the said wires slipping off the same. In these walls D, holes 
Fare formed for the reception of screw spindles G that fasten the 
cover and base together. The cover is formed with corresponding 
holes, to enable the spindle to pass through the same. The cover 
is clamped in position by means of nuts I engaging the screw 
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threads on the spindles. The walls D are arranged transversely 
to the length of the fuse-box in such a manner that there is suffi- 
cient 8) to permit the fuse-wire to between the walls. 
The lid CO is furnished on its interior with one or more bridge- 
pieces C! situated transversely to the length of the lid portion, 
and these are so disposed that they enter or intersect the channel 
formed by the walls D of the base. The walls D must always be 
so arranged that when the lid is clamped to the box, no air space 
is left which will permit an arc, which is started by the fusion of 
the fuse-wire, to be maintained in the direction of the length of 
the box, thus preventing the destruction of the fuse terminals 
which are situated in the extreme chambers and also the destruc- 
tion of the box. (Sealed June 28, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
8842. L. A. Merkt, London. Mixing-Valves. (2 Figs.] 


April 18, 1903.—This invention relates to devices for the mixing 
and admission of air and gas to explosion engines and more parti- 
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cularly to that class of devices in which the openings for the 
admission of air and gas ri tively can be adjusted from outside 


in accordance with the load. The valve device consists of a cylin- 
der 1 divided by two annular diap 2 and 3 into three com- 
partments 4, 5, and 6, the middle compartment being connected 
to the engine cylinder by a passage 7, and the outer compartments 
4 and 6 being connected to the and air supplies 8 and 9 respec- 
tively. The end covers 10 ll are constructed and arran; 
so as to be free to be turned by means of levers 12 and 13. To the 
end covers 10 and 11 are fixed smaller cylinders 14 and 15 - 
tively, arranged co-axially with the cylinder 1, and which cut off 
annular chambers from the outer compartments 4 and 6. These 
small cylinders 14 and 15 are provided with longitudinal ports 16 
and 17 and fit into cylinders 18 and 19, ha if correspondin 
rts, one of which, 18, is fixed to the annular diap! 2, po 
e other, 19, rests upon a shoulder 21 provided in the cylinder 
15. By turning one of the end levers 12 and 13 therefore, either 
of the two sets of ports 16 and 20, or the set of ports 17, and 
corresponding set of ports in the outer cylinder 19 can be made 
to more or less coincide, and the supply of gas or air, as the case 
may be, can be regulated. Mdipony | inside each of the cylinders 
14, 15 is a disc valve 22, 23, the two discs being fixed to a common 
spindle 24. The disc valve 28 is preferably made smaller than the 
disc valve 22, so as to permit of the valve 23 being withdrawn 
through the seating of the valve 22. When this arrangement is 
a the port bushings also vary in diameter to correspond 
with the respective valves. When it is, however, desirable to 
make the valves of equal diameter, or the lower valve 23 of larger 
diameter than the valve 22, a suitable joint is provided in the 
Sieoe). below the seating of the valve 22. (Sealed June 


13,476. J. E. Dowson, London. Gas-Generators. 
(2 Figs.] June 16, 1903.—This invention relates to the type of 
~ generator in which air is drawn or forced into the generator 

y the suction of an engine or by a fan, Preferably the air is 
heated before it reaches the fuel in the generator, to do this, 
all or a portion of the generator has adouble casing a, ¢, the air 
being drawn or forced through the enclosed space between the 
two casings. In this way the air is heated by passing over the 
hot surface of the inner casing a. The steam required for making 
the gas is derived from water vaporised by waste heat in the 
generator, and an essential part of this invention is the regulation 
of the quantity of water admitted and vaporised to suit variations 
in ‘the rate at which gas is produced. The water used bee 
through a chamber g and travels along one or more trays k fixed 
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in the said enclosed space which contains the keated air. There 
is an overflow-pipe connected with the chamber g, which keeps 
the entering water at a constant level. The trays & may be hori- 
zontal or inclined, and the water which is in them is vaporised 
partly by heat derived from the generator and partly by the heated 
air which comes in contact withit. Instead of the water travelling 
along the said trays, itcan be made to run down or travel over part 
of the inner casing of the generator. When the generator is 
worked by the suction of an engine, the level of the water can 

so regulated that none will enter the generator until the engine 
sucks, and then it will automatically draw in the quantity of 
water required. In this way the quantity of water admitted 
andthe quantity of steam produc is governed by the engine, 
and is in oy rtion to the quantity of gas it requires. (Sealed 
July 27, 1 , 


GUNS AND EXPLOSIVES. 


12,279. Cammell, Laird, and Company, Limited, 
Fletcher, Sheffield. 
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Hollow Projectiles. [1 Fig.] May 29, 1903.—It has before 








into the bulb, the wire connected to an electric circuit, and the 
bulb exhausted in the usual manner. No other treatment of the 





the valve casing and in which the volume of the mixed air and 
gas admitted to the cylinder is controlled by a governing device 





been proposed to close the top of the mould by means of a conical 
plug which forms the upper portion of the core and maintains it 
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in position whilst the metal is being poured in through holes in 
the plug, the ‘‘ main or body ” portion of the core being carried 
by a stem passing through a central hole in the plug. It is found 
that with this method there is difficulty in accurately centering 
the core, and this is especially the case with long castings. The 
drawing is a vertical section of a mould made according to this 
invention. The upper part of the central hole in the plug a is 
made larger than the stem b! of the core b, and in casting a tem- 
plate c of more or less annular form is first placed in the mould, 
and the ‘‘ main or body” portion b of the core is lowered into the 
mould, the template insuring its proper centering at its lower 
end. The conical plug a is then passed over the upper or stem 
portion }1 of the body core, and after adjustment the annular 
space between the centre hole in the plug and the stem of the 
body core is rammed with plastic material d. The core, now in 
one piece, can be lifted bodily from the mould, the template c 
removed, and the core replaced in the mould, which is then ready 
for casting, the metal being poured in at the holes a!. (Sealed 
June 21, 1904.) 


LIFTING AND HAULING APPLIANCES. 
15,059. Siemens Rro Co., Limi London. 


(Siemens and 
Electrical Winding Apparatus. (3 Figs.) July 7, 1903. 
—It is desirable, particularly in mining, that a load, the weight 
of which varies during the journey, should ascend at a constant 
speed. In the case of electrically-driven hauling apparatus this 
necessitates careful superintendence. By the present invention 
the need for superintendence is diminished by arranging, besides 
the lever by which the speed is varied, a regulating device that 
will keep the speed constant at the desired value in spite of varia- 
tion in the load. Thus, when the lever is set to a definite speed, 
the man in charge can be sure that that speed will not vary with 
the load. For this purpose the electric motor which drives the 
hauling-machine is provided with an adjustable auxiliary load, so 
that at every change in the load on the hauling-machine the 
auxiliary load is automatically varied to keep the revolutional 


Fig. 1. 
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speed of the'electric motor constant so long as the regulating- 
lever remains in the same position. In Fig. 1, a is a three-phase 
motor ; } a current transformer, in the circuit of which is inserted 
the electromagnet ¢ controlling the friction-brake d of a »rake- 
disc e. When the current increases in consequence of the increas- 
ing load on the motor, the additional load on the latter is dimi- 
nished by the diminution of the pressure exerted by the brake d 
on the disc e. On the other hand, a decrease of the motor current 
entails increased friction on the brake disc, the additional load 
thus applied to the winding-motor serving to restore the current 
intensity to its original value. In Fig. 2, a is the three-phase 
motor, b a brake disc, e a friction block, and d a centrifugal 
governor controlling the friction block correspondingly with the 
velocity of the motor. The governor is dependent on the starting- 
lever of the motor, and varies in speed according to the position 
into which the intermediate disc e is shifted by the said lever. 
(Sealed July 5, 1904.) 


MOTOR ROAD VEHICLES. 


12,812. E. J. B. Lowdon, Dundee; K. Lowdo 
mit, Fifeshire; and W. A. Keay, Broughty Ferry, 
Forfarshire. Road-Wheels. (3 Figs) June 8, 1903.— 
This invention has for object to provide a road-wheel for motor- 
lorries which will be in elastic connection with the driving mecha- 
nism. The wheel 3 is made in the ordinary way. On one side of 
the projecting nave 4, and forming part of such nave, is a broad 
cylindrical bearing 5 of fairly large diameter. This bearing 
carries the driving-wheel 6. The outer side of such nave carries 
a plate 10, which is bolted to the road-wheel, its purpose being to 


Wor- 





keep the driving-wheel on its bearing 5. The arrangement is 
such that the driving-wheel 6 can rotate on the nave of the road- 
wheel within the limits determined by the arm spaces of the road- 
wheel and the space occupied by the ing connections. To two 
or more arms of the road-wheel 8 is jointed a socket 7 for a spiral 

ring 9. Somewhat similar sockets 8 are attached to the side of 
the driving-wheel 6. The springs 9 are under compression. The 
outer side of the driving-wheel 6 forms a brake-seat 11, the brake 
consisting of a strap actuated in the usual manner. The elastic 
connection between the wheel 3 and the driving-wheel 6 permits 
of the brake being suddenly applied, the rotation of the whee] 


thers and ted, 
Halske Aktien-Gesellschaft, Berlin, Germany.) 


suddenly arrested or accelerated, due to obstructions on the road, 
or the speed of the motor changed,.or its action reversed without 
any dangerous shock being transmitted through the mechanism. 
(Sealed June 21, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,195. R. M. Jones, Greenwich. Furnaces. [1 Fig.| 
May 28, 1903.—According to this invention pipes are provided 
which extend upwards from the fire-bars or support for the fuel 
and open at some distance above the fire-bars or support. The 
lower ends of these pipes open to the ash-pit, and their upper 
ends are formed so as to direct the air which passes through them 
from the ash-pit across the line of draught A is the fuel-charg- 
ing opening, B the furnace-bars, C the ash-pit, and D the chimney. 
The tubes E open at their lower ends into the ash-pit. Instead of 
the upper ends of the tubes being open, they may be closed, and 























perforations be provided in the tubes near the upper ends, so that 
the air can be introduced into the furnace above the fuel. The 
exit openings for the air are so arranged that the air will be 
directed across the line of draught, and intermingle with the 
products of combustion from the fuel in their passage to the 
chimney, and thereby prevent the evolution of smoke. - In order 
to more perfectly effect the combustion of the fuel, steam is intro- 
duced into the lower ends of the tubes by steam-jets F in connec- 
tion with a pipe G communicating with the steam-space of the 
boiler. The tubes E are preferably arranged in the furnace on 
each side of the fuel-charging opening. (Sealed June 14, 1904.) 


10,613. T. Morris, Horsforth, near Leeds. Me- 
chanical Stokers. (8 Figs.) May 9, 1903.—This invention 
briefly consists in forming a wide chain-grate from a large number 
of comparatively short and narrow fire-bars or links a so arranged 
in parallel longitudinal rows that the links of one row break joint 
with the links of the two adjacent rows, the links of each row also 
not being directly connected together, but connected by cross-bolts 
or pins to the nearest two links of each of the two adjacent rows, 
so as to leave narrow spaces or interstices between all the links on 

















both sides and ends thereof for the passage of air from below the 
grate. The chain-grate so formed is caused to travel over rollers 
or drums é, one arranged at the inner end of the furnace, and one 
at the front, the latter being arranged within an air-tight casing 
having a fuel-hopper ¢ fitted to the top thereof, for delivering fuel 
on the grate. A fire-bridge or brick wall q is built at, and made 
to extend over the inner end of, the grate, so as to prevent passage 
of air from below the grate to the flue, except through the fire. 
(Sealed June 21, 1904.) 


12,495. W. H. Alien and R. W. Allen, Bedford. 
Throttle-Valves. (3 Figs.) June 2, 1903.—According to this 
invention, the casing or shel] of a central cylindrical chamber is 
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closed at one end, and surrounded near this closed end by an 


annular chamber b. A circular vertical e c is formed across 
the annular chamber at right angles to the chamber a. The outer 





ends of the passage are cloved by removable cover-plates q@!. In 





the two circular holes, formed where the’passage goes through the 
inner wall which divides the central chamber from the annular 
chamber, hollow piston valves d are fitted. These are mounted 
on one connecting stem d!, and the stem is oad to an arm on 
a — e which passes across the central chamber near its closed 
end and extends outwards from it, to be acted on by the governor. 
Each of the valves d is a hollow cylinder, closed at one end and 
having ports d? cut through its sides. When the valve is lifted, 
steam passes from the-annular chamber to the central chamber, 
and from the open end of this chamber to the cylinders of the 
engine. As the valve is lowered, the ports in the valve me 
gradually closed and the e of steam consequently restricted. 
By constructing a throttle-valve in the above’ manner with an 
annular chamber surrounding a central cylindrical chamber and 
balanced hollow cylindrical piston valves closed at one end, and 
moving in openings in the walls of the central chamber, a throttle- 
valve is obtained which is very sensitive to the action of the 
governor, and is but little liable to get out of order; it is also very 
— in construction, and all parts can be made of cast iron, 
so that it can be made at small cost, and all parts will expand and 
contract uniformly. (Sealed June 21, 1904.) 


TEXTILE MACHINERY. 


4439. Asa Lees and Co., Limited, and R. lor, 
Junr., Oldham. Coilers. [5 Figs.) February 23, 1 
This invention relates to improvements in connection with 
coilers such as are in carding-engines and combing-machines; 
and the object of the invention is to prevent accumulations of fly 
and waste on the top of the coiler. In carrying the improvements 
into effect a trough-shaped appliance is hinged or otherwise con- 
nected to the coiler top, in which is formed the trumpet-mouth 
of thecoiler. a designates the sides of the coiler, } the coiler lid, 
¢ the trumpet-mouth of the coiler, and d the trough-shaped 
appliance which is hinged at e to the coiler lid b. The trough- 
shaped appliance d extends from the mouth of the coiler along 
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the top and for a short distance beyond and downward. In an 
alternative arrangement, the trough-shaped appliance extends 
only a slight distance from the mouth of the coiler, and beyond 
it there is mounted in bearings on the top of the coiler a concave 
roller, which bears upon, and so is driven by, the sliver as it passes 
from the callender rollers into the coiler. In each case, as the 
coiler fills, the air expelled by the incoming fibre drives out through 
the trough any fly which may be —. and in the arrangement 
illustrated, the fly will fall down beyond the top of the coiler and 
out of harms way ; while in the second arrangement it will be 
pressed by the concave roller into the sliver, and pass with it 
wm the trumpet-mouth into the coiler can. (Sealed June 14, 
1904. 


MISCELLANEOUS. 


9427. E. J. Preston, Deptford, London, and G. E. 
Jakeman, Peckham Rye, London. Tapping and 
Drilling Mains. [5 Figs.) April 25, 1903.—These improve- 
ments have for object to facilitate the drilling and tapping of 
mains under pressure, so that unskilled labour may be employed. 
a isa T-shaped casting having a lateral outlet b for the branch 
connecting-pipe, and which is closed at the top by a screw- 
stopper c provided with a hat leather e for insuring a fluid-tight 
joint during the opening and closing of the valve. This latter is 
in the form of a long plug f, seated in the tail of a ferrule g, the 
upper end of which is screwed into the casting a. The plug / is 
formed at its upper end with a face which can seat itself on a 
leather washer. The plug is also formed with a recess 7 in its 
upper end, forming a bayonet joint, and the key has two project- 
ing lugs at bottom, which engage in the recess, so that the key 
cannot be blown out by the pressure during the operation of 
opening and closing. The lower part of the ferrule g is screwed 
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outside for screwing into the water main. Above the valve-seat 
the interior of the ferrule g is formed with an interrupted screw- 
thread—say, four screwed ribs—into which the plug is screwed, 
leaving four intermediate grooves. When the plug / is slightly 
raised from its seat, a full waterway is obtained by way of the 
grooves into the T-sha casting a, and thence into the branch 
outlet b. When the plug is raised fully, its bc ag end surface 
makes joint with the {leather washer. The plug is of such a 
length that it has only to be raised se ag above its seat for 
making joint at the top, thus shortening the operation of opening 
and closing. Instead of the aforesaid ves in the interior of 
the ferrule, a lateral passage forming a by-pass water connection 
between the chamber J and the body a or its branch b may be 
employed. Fig. 2 shows a modified form where the valve f is 
formed with one or more lateral k, which, when the 

lug is raised, form waterway connection between the main and 
an deg b. The valve-plug seats itself against a seat formed on 





the top of the ferrule g. (Sealed July 5, 1904.) 











JuLy 22, 1904. ] 


ENGINEERING. 





103 








BIRMINGHAM WATER WORKS. 


Tue Birmingham Water Works, which were 
inaugurated yesterday by His Majesty the King, 
who was accompanied by the Queen, had their 
inception in the mind of the engineer, Mr. James 
Mansergh, F.R.S., about forty years ago. He 
was then engaged in making railways in Wales, 
and discovered the natural suitability of the Elan 
and Claerwen water-courses for the construction of 
large reservoirs. When the Corporation of Bir- 
mingham consulted him fourteen years ago on the 
question of additional sources of supply, owing to 
the threatened inadequacy of the yield from local 
sources, he had no difficulty in convincing the 
authorities that the watershed of these rivers in 
mid-Wales afforded an abundant supply, and that 
the valleys offered facilities for making the neces- 
sary reservoirs by means of short and economical 
dams. 

Birmingham has, up till now, obtained its supply 
partly from deep wells and partly from local surface 





dams will in all cases act as overflows, and gaugings 
takén from time to time show that a flood of 
700,000 cubic feet of water per minute may pass 
over the crest of the lowest, the Caban Céch, dam. 
The source of supply, which is about 80 miles due 
west of Birmingham, varies in elevation from 
700 ft. above sea-level at the bottom of the lowest 
dam to 2200 ft. at the summit of some of the 
hills bounding the watershed area. 

Observations over a period of years show that 
the average rainfall is about 63 in. per annum. 
After making all proper allowances for dry years 
and evaporation and other losses, there is left an 
average of 36 in. collectable by the reservoirs. It 
is calculated that a total quantity of 102 million 
gallons per day will be obtained, giving an ulti- 
mate supply of 75 million gallons per day, in addi- 
tion to the 27 million gallons for compensation to 
the River Elan, which ultimately flows into the 
River Wye, and thence to the Severn. The works 
embraced in the present scheme will thus increase 
the existing supply of Birmingham more than three- 


eneral. Mr. Thomas Barclay, the well-known 
irmingham analyst, indicates that the Elan Valley 
water is very similar in qoute to that of the 
Shoe Lake for the supply of Liverpool, and of 
Loch Katrine for the supply of Glasgow. Like the 
latter, the new Birmingham water is free from 
nitrites and nitrates, while the total solids per 
_ are only 5 grains, and the hardness 1.8 deg. 
he table in the preceding column shows the 
analyses of several of the supplies. 

According to the Act under which the works 
have been constructed—passed in the Session of 
1892, and modified in 1896 and 1902—the Corpora- 
tion are required to supply in bulk to any corpo- 
ration, or urban or rural authority, within the 
counties of Montgomery, Brecknock, Radnor, 
Hereford, Worcester, Salop, Stafford, and Warwick, 
or within fifteen miles of the aqueduct, such daily 
quantity of water as may be required, in considera- 
tion, unless otherwise agreed, of an annual pay- 
ment equal to 4 per cent. of such proportion of the 
total capital from time to time expended on the 
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sources. By 1888 the total daily consumption | fold, and, whencompleted, shouldsatisfy the require- | works, other than the storage reservoirs, supply 


reached at times 22 million gallons, and averaged 
17 million gallons per day, equal to about 23 
gallons per head of the population. 
increase of the population, equal to 3 per cent. 
per annum, was then going on, and it was obvious 
that the supply available would soon have become 
deficient. Practically every possible source was 
considered ; but as soon as . James Mansergh 
had been consulted, and had made his report, 
there was a general concensus of opinion in favour 
of the Elan and Claerwen watershed. Situated 
partly in the counties of Brecon and Radnor, as 
shown in the general plan on this page (Fig. 1), 
the area includes 45,562 acres (about 71 square 
miles) of mountain land, with no population 
excepting a few sheep-farmers. This is by far the 
largest drainage area that has hitherto been dealt 
with in this country in connection with water- 
works. Deducting the area of the reservoirs, we 
have 44,000 acres, whereas Manchester’s Thirlmere 
area* is 11,000 acres; Liverpool’s Lake Vyrnwy 
area, 23,200 acres ;+ and Glasgow’s Loch Katrine 
area, 26,295 acres.{ The Birmingham Water-Works 





* See ENGINEERING, vol. lii., pages 435, 495, 553, 615, 
677, and 746 ; vol. liii., pages 33, 102, and 161. 

+ See ENGINEERING, vol. xlvii., pages 99, 125, and 152; 
vol. liii., Di hed 739 and 767. 

+ See ENGINEERING, vol. lvii., pages 469, 535, 601, 635, 
703, and 738. 
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ments of the city and district probably till near the 
end of the century. 
Many analyses have been made as to the quality 


been given. Dr. Hill, the eminent analyst, stated 


Comparison of Present Birmingham with Moorland 
Waters. (Grains per Gallon.) 
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otherwise, and showed what might be considered 
absolute freedom from animal pollution ; whilst its 
great softness is a strong economical recommenda- 
tion, both as regards cooking and washing, to say 
nothing of boiler use and industrial applications in 





|tanks, and distributing mains in Birmingham, as 
| the daily quantity of water demanded by such authc- 
rity may from time to time bear to the quantity of 


of the water, and very favourable reports have|water which the works and aqueduct so con- 


structed are from time to time capable of provid- 


in his report that the water was pure and most ing and conveying, together with a proportion 
excellent for all practical purposes, domestic and | (calculated in manner aforesaid) of the costs neces- 


| sary or proper for the maintenance, working, and 
/management of the works. The Birmingham 
authorities have prior right of supply—even in 
| view of this clause—of a quantity of water not ex- 
| ceeding 25 gallons per day per head of the popula- 
|tion. Later it was decided that Hereford, 
‘although beyond the 15-mile limit, should have the 
right, in view of the possible interference with the 
supply of the River Wye, to take from Bir- 
mingham works any quantity not exceeding one 
million gallons per day, the charge being one-half 
the rate payable by the other parties. 

The works on the watershed consist of six reser- 
voirs (see plan on next page, Fig. 3). Three of these 
are made in the valley of the Elan by the con- 
| struction of dams at successive levels ; the other 
| three. will ultimately be constructed in the valley 
of the Claerwen, The six reservoirs, when finally 
completed, will have a storage capacity of close 
upon 18,000 million gallons of water. In the 
three reservoirs already completed the total capa- 
city is 10,120 million gallons. In the case of the 
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Vyrnwy Works the storage capacity is about 10,000 
million gallons, in the case of Thirlmere 8130 
million gallons, and in the case of Loch Katrine 
9849 million gallons, the latter rraaasiaes other 
lakes yet to be embraced in the scheme. In these 
three cases it will be noted that there is but one 
lake, whereas in the case of the Birmingham works 
there will be six, the largest having a capacity of 
7800 million gallons, its top water area being ap- 
proximately 500 acres. The length of this reservoir 
from the dam up the valley of the Elan is 4} 
miles, and up the valley of the Claerwen 1} miles. 
This is the largest of the six, and the one nearest 
Birmingham. The longest dam, it will be noted, 
is the 600 ft. for the Caban Céch reservoir, with a 
height from river-bed of 122 ft. The Thirlmere 
dam is 857 ft. long, with a height of 50 ft.; the 
Vyrnwy dam is 1172 ft. long, with a height of 
about 85 ft. (The main dimensions of the principal 
works of the Birmingham scheme are as = 
lated :— 


| 
Height | 

| of Top 2 

| Water | To 
bof Level Water 

*| above | Area. 
Sea- | 
Level. 


Height 
of Dam 
over 
River- 
Bed. 


Capacity 
in 
Million 
Gallons. 





it. 
1x2 
123 
135 
101 
109 
98 


7800 
1320 
2000 
1680 
3100 
2000 


. Caban Coch 
. Pen y-Gareg 
3. Craig Géch 
. Dol-y-Mynach 
5. Cil Derwynt os 
. Pant-y-Beddau . 720 

There is another dam in addition to these six 
forming the respective reservoirs—one dividing the 
Caban Céch reservoir, and marked on the plan 
and section (Figs. 3 and 4) as the Caregddu dam. 
This dam is not carried up to the top water level ; 
its crest is 40 ft. below the top water surface. 
This ‘‘ submerged” dam is a unique feature of the 
scheme, and has had to be introduced owing to 
the relatively high altitude of the City of Birming- 
ham. It was necessary to deliver water into the 
service reservoir at Frankley, near Birmingham, at 
a height of 603 ft. above sea-level. In working 
out the aqueduct to an economical and practicable 
size, it was found that there would be required in 
the 734 miles of aqueduct a fall of 170 ft. in order 
to give suitable gradients. This necessitated the 
invert of the aqueduct being at a height of 770 ft., 
or thereabouts, above sea-level at the Caban Céch 
reservoir. As we have already pointed out, the 
narrow gorge below the confluence of the two 
rivers constituted such an admirable site for the 
dam that its deficiency in this matter of level was 
regarded as a secondary question, and one of those 
difficulties which exist only to be overcome by the 
engineer. The bottom of the dam, as constructed, 
is 700 ft. above sea-level, and the problem was to 
so arrange matters that the inlet to the aqueduct 
at Birmingham would be at a level 70 ft. higher. 
It was therefore decided that the inlet should 
be located a considerable distance up the valley, 
and that there should be constructed just below 
it the ‘submerged ” dam, to hold the water up in 
the Caban Coch reservoir toa sufficient height to 
fill the aqueduct. Assuming the Caban Cdéch 
reservoir to be full, there would be 40 ft. of 
water over the whole area—nearly 4800 million 
gallons—above the top of the submerged dam, 
available, not only for supply through the 
aqueduct, but for compensation to the river. 
When the water in the reservoir is drawn down, 
as must inevitably be the case every year, this 40-ft. 
upper layer of water will be used first, for both 
purposes for which it is available. When it is ex- 
hausted, there will still remain in the Caban Céch 
reservoir between the submerged and the main 
dams suflicient water to pay the compensation 
during the remainder of the drought, and that re- 
quired for the supply of Birmingham will be sent 
down the river from the upper reservoirs on the 
Elan and turned into the equeduct by the sub- 
merged dam. 

The dry weather flow of the River Claerwen can 
also be passed into the reservoir formed by the 
submerged dam for supply, because a tunnel has 
been driven through the hill from above the Dol-y- 
Mynach dam to above the submerged dam. 

The Dol-y-Mynach dam has been built up toa level 
8 ft. above top water of the Caban Coch reservoir, 
because of the difficulties of constructing its foun- 
dations hereafter many feet below the water surface 
of that reservoir. 


| The aqueduct has a total length of 73} miles, 
which compares with the 96 miles in the case of 
|the Manchester-Thirlmere line ; 68 were for * 
| Liverpool-Vyrnwy supply, 35 miles in the case o 
the Sieckton mn | Middlesbrough works, and 234 
miles on the Glasgow-Loch Katrine system. All 
these have been completed ; the proposal, made 
a few years ago, to convey water from the 
Welsh hills to London would involve a length of 
aqueduct of 170 miles. The tunnels on the 
Birmingham line extend collectively to 13} miles 
in length, the cut and cover to 23 miles, and these 
have been constructed for the full capacity of 
75 million gallons per day, the sectional area being 
about 60 square feet. On the 37} miles consti- 
tuting the collective length of syphons there have 
been put down only two lines of pipes out of the 
six which will ultimately be laid, the carrying 
capacity of each pipe being 124 million gallons per 





the Mid-Wales line at Rhayader to the site of 
the Caban Céch dam, the contractcr being Mr. 
Henry Lovatt, of Wolverhampton. This line is 
2% miles in length, and was completed in 1894, 
while simultaneously there was in a so the con- 
struction of a navvy village on the Brecon side of the 
valley below the Caban dam. This village was laid 
out on model lines, with recreation-rooms, hospitals, 
bath - house, mission school -rooms, fire - brigade 
dépét, and other accessories, with a municipal 
ublic-house on a modified Gothenburg system. 
ithe railway was subsequently extended right up 
the valley alongside the site of the several reser- 
voirs, the total length of main line being about 
9 miles, not including many miles of sidings, 
branches, turn-outs, &c., which totalled 33 miles 
of railway. It is a heavy line, the rise from 
first to last being 270 ft., and there are two 
pretty steep gradients. This railway was of 
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as the demand increases, additional pipes can be 


the supply. 
The works for the first instalment, now almost 


been carried out from first to last under his 
supervision. He has, however, throughout had 
the assistance of his two sons, Mr. Ernest L. 
Mansergh and Mr. Walter L. Mansergh, who 
were taken into partnership at the beginning of 
1902, and the firm has since acted as engineers 
to the Corporation. The scheme, as we have said, 
was authorised by Parliament in 1892, and in con- 


in order to prevent the pollution of the water. 
The first of the engineering work undertaken was 





the construction of the Corporation railway, from 


day. The new supply of 25 million gallons per day | 
will meet prospective needs for some time; and | 


introduced, and further reservoirs made to augment , 
completed, will cost a sum of 5,884,918I., inclusive | 


of the purchase of land. The scheme was de- | 
signed by Mr. James Mansergh, and the work has | 


great assistance in the conveyance of material 
—principally ‘“‘plums” for the dams, the con- 
glomerate and other masonry for facings, «c. 
While these preliminary arrangements were being 
made in connection with the construction of the 
dams, the contracts for the heavier sections of the 
aqueduct were made, so that as soon as the water 
was retained in the reservoirs there would be means 
of passing it to Birmingham. 

But in dealing with the work in detail it may 
be better to depart from chronological order, and 
to discuss, first, the construction of the dams 
which are illustrated in the engravings of our two- 
page plate, and on pages 105 and 120. We have 
already in our table given the length on the crest 
and maximum height of each dam. The sites for 
the dams were determined largely by the configura- 


nection with it the Corporation of Birmingham | tion of the ground, so as to involve the least masonry 
have acquired 5000 acres of freehold land, the | 
common and exclusive rights of over 2300 acres, | 
and the manorial rights of nearly 35,000 acres, to | 
which must be added 73 miles of easement for | 
aqueduct, and about 200 acres of land outside the | 
watershed. A large part of the freehold land and | 
some of the common land was required for the reser- | 
voirs and other works ; the remainder was acquired | average about 172 lb. per cubic foot, and the 
|eoncrete about 146 Ib. 


for the maximum storage capacity. The general 
structure of all the walls in the Elan Valley is 
identical, although there have been slight variations 
in detail in the method of construction. They are 
built of Cyclopean rubble in concrete, faced with 
square blocks of native stone, ranging in weight 
up to 10 tons. The stones used weighed on an 


The aim was to get 
a little more than half the total mass of solid 
stone, and the finished weight of the dams works 
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out as nearly as possible to 160 lb. per cubic foot. | conglomerate, on which a sound foundation was /in one section. Here, as elsewhere, the ‘‘ plums” 
The lower part of the wall is, on its inner face, | obtained, though at the cost of considerably more |—large blocks of unhewn stone, varying from 
vertical for a considerable height, and is then | excavation than had been anticipated. The dam on | 5 cwt. to 6 cwt. to as many tons in weight—- were, 
slightly battered to the top, while the outer face the Brecon side was carried up from the foundations | for the most part, of the grit or conglomerate rock, 
is a curved batter of about 1 in 2 from the toe to|to a height of 30 ft. above the river-bed, and at|and were built so as to avoid horizontal bedding 
near the crest, where there is a reverse curve |river-level there was constructed a culvert for pass- | planes, but with good vertical bonding. They were 
finishing at the lip. The width at the toe practi- | ing the flood-water during the construction of the surrounded by a matrix of Portland cement con- 
cally corresponds in each case to the total height. other parts, and to contain the pipes and valves crete. The proportion was 4 to 1 in proximity 
The design is such that no effective tensile strains through which the compensation water will pass | to the face, where it was necessary to get it quite 
can ever come upon the water face. The Caban from the reservoir. The dam was thus built in| water-tight ; but in the interior 5 to 1 and 6 tol 
Céch dam, when the reservoir is full, will be sub- three sections to the length, and vertical dove-| were used. The work of building up the hearting 
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jected to a total water pressure against the exposed 
face of over 60,000 tons. 

The Caban Céch dam was commenced in August, 
1894. Provision was first made for passing the enor- 
mous quantity of flood-water ; this was calculated 
at a possible rate of 700,000 cubic feet per minute. 
A timber stank (similar to that shown in Fig. 5 on 
our two-page pldte) was first constructed on the 
Brecon side of the river, so as to exclude the water 
while the work was proceeding on this portion of the 
site. The excavations showed that the material did 
not, in all cases, fulfil its promise of soundness, 
much of the slate having weathered to a considerable 
extent ; but there were thick beds of hard grit and 











Fic. 9. THe Crate Goch Dam ComPLetep. 


tailing of a width and thickness of 10 ft. was 
formed at the end of the sections, as sliown 
in the illustration, Fig. 5. When one side 
had been carried to a height of 30 ft. above the 
bed of the river, the water was diverted through 
the culvert on the completed side, and similar 
operations were repeated on the other side. Both 
sides having been finished to a given height, the 
central portion was undertaken ; and this was the 
condition of the work when the view in Fig. 5 of 
the Caban Céch dam was taken in 1900. The 
dovetailing had the effect of preventing any through 
joint being formed at the lines of junction. The 
work was eventually continued right across the dam 





was carried across in fairly even layers, so that 
there was plenty of time for one part to set before 
the next layer was proceeded with. The face, which 
is shown in Fig. 6, consists of coarse squared stones, 
some of them 8 to 10 tons in weight. Fig. 6 
shows the method adopted in supporting the gantry 
near the top, where the section took the form of a 
reverse curve. Heavy corbel stones had been set 
in the down-stream face. A platform was built 
on timbers supported on the inner edge on the 
sloping face, and on the outer edge on longitu- 
dinals carried on vertical timbers resting on these 
corbels. This gantry was built to carry very con- 
siderable weights, railway trucks, a travelling crane, 
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and heavy stones being frequently on it together. 
In this way the concluding work was done on 
all of the dams. Channels were made down the 
slope, on each side of the down-stream face, to 
convey overflow water into the centre channel of 
the river. These slopes are constructed of con- 
crete, with stone ribs built at right angles, and 
filled in with small pitching. Both the photo- 
graphs of the Caban Céch dam reproduced on the 
two-page plate are taken from the down-stream 
side. ‘The pipes for use in passing the compensa- 
tion water provided by statute were laid in the 
culverts used temporarily for passing the flood- 
water during construction. 

The second dam up the valley of the Elan— 
named Pen-y-Gareg—is located rather more than 
4} miles above the Caban Coch dam. This has a 
total length on the crest of 525 ft., while the height 
on the up-stream side in the centre is 123 ft. The 
construction in the initial stage differed slightly 
here. A cut was made for the river on the left 
bank of the original water-course, and the water 
was diverted thither, while a culvert 18 ft. in dia- 
meter was being built in the old river-bed. This 
culvert was fitted with a cast-iron bell-mouth, when 
used temporarily for passing flood water from the 
up-stream face of the dam, so as to facilitate the 
entrance of the water; but this has now been re- 
moved, and a face-plate, to which the bell-mouth 
was attached, has since become the seating for a 
steel bulkhead. This was built to bear the pres- 
sure due to the full reservoir—namely, about 560 
tons—and under its protection the pipes, with their 
valves, have been laid in the culvert for decanting 
the water into Caban Céch reservoir through a 
measuring-chamber below the dam. The bulkhead 
is reinforced by a mass of concrete and brickwork 
inside the culvert, so that there may be no risk to 
perfect and permanent water-tightness. 

On the completion of the culvert the main con- 
structional work proceeded from side to side of this 
dam, as at Caban Cich. The view given (Fig. 7) 
shows the temporary gantry carried on the corbels 
for building up the reverse curved portion of the 
dam. The port-holes along the face are for the 
admission of light and ventilation to a passage built 
in the heart of the dam from end to end, and to 
which ingress and egress is obtained by stairways 
within the abutments, one of which is shown at the 
distant end. This passage, which communicates 
with the valve-tower built at the centre of the up- 
stream face, obviates the necessity of constructing 
a bridge above the crest. This passage is 6 ft. 6 in. 
high and 2 ft. 6 in. wide. The valve-tower has been 
constructed from the level of the culvert, openings 
commanded by valves being provided for the ad- 
mission of water to a vertical pipe, so that it canbe 
decanted at various levels. The Pen-y-Gareg dam 
was commenced in 1895, the excavations being 
finished by the end of the following year. This dam 
backs the water up the valley for a distance of 
1} miles, the contents of the reservoir being 1320 
million gallons. 

The Craig Géch reservoir, the highest in the 
Elan Valley, was commenced in July, 1897. Here 
an entirely different method of procedure was 
adopted. A short tunnel was driven through the 
hill from the up-stream side of the dam, to serve 
ultimately as a communication between this and 
the lower reservoir, and when this had been com- 
pleted the river was diverted through the subter- 
ranean passage. A concrete stank was built across 
the river above the site of the dam to turn the water 
into the tunnel, so thai the work of construction 
could proceed from side to side without impediment. 
The photograph which we reproduce of the work of 
construction as (Fig. 8) serves to show well not 
only the massive character of the Cylopean rubble, 
but also the method adopted in constructing 
the masonry face. Our view is from the down- 
stream side, and shows the ‘‘ plums” lying in posi- 
tion ready for the packing in of the concrete in 
mass. The stepping of the concrete hearting to 
receive the masonry face-blocks is also well shown. 
It may here be interpolated that the cement used 
in the construction of the dams—totalling 91,000 
tons—and for the reservoir, &c., at Frankley— 
31,000 tons—was supplied by the Associated Port- 
land Cement Manufacturers (1900), Limited, and 
is entirely of British manufacture. The cranes 
required to work over the area of the dam were 
a on pillars of concrete and ‘‘ plums,” 
subsequently incorporated into the hearting of 


‘the dam. The photograph shows the progress 


of fifteen months. On page 105 we reproduce an 





engraving of this dam completed. It was the first 
finished, although the last begun, and although also 
it was the highest. It will be noted in this case 
that there is a bridge across the top of the dam, 
the width between parapets. being 9 ft. 6 in. 
This bridge is constructed in spans of 30 ft., the 
height from the crest to the soffit being 11 ft. 
The depth of water flowing over the crest has 
frequently been from 18in. to 20in. A valve- 
tower is placed in the centre of the up-stream face, 
and from it is controlled, by means of cylinders rest- 
ing one on top of the other, the flow of water to 
the pipes communicating with the tunnel formed 
in the hill which discharges into the river at the 
point indicated on the engraving by the tunnel 
entablature. The reservoir formed by this dam is 
23 miles in length, and the top water-line is 1040 ft. 
above sea-level, the depth in the river bed imme- 
diately behind the wall being 135 ft. This, 
like the other two dams, is a piece of very massive 
and effective masonry. The stone used was partly 
the handsome variegated conglomerate rock of the 
district. The other stone used for the dams came 

rtly from Builth, about 20 miles down the Cam- 
Scien railway, and partly from Glamorganshire. 
Little work was involved on reservoir slopes. At 
one or two points the banks are being pitched to 
prevent damage to the roadway and railway by 
waves when the reservoir is full, 

As we have already explained, there is a ‘‘ sub- 
merged’ dam in the Caban Coch reservoir half a 
mile above the original point of the confluence of 
the Elan and the Claerwen, and 14 miles above the 
Caban Céchdam. This ‘‘submerged ” dam is illus- 
trated in Fig. 10 on page 120, the view being from 
down-stream. On the dam there is a viaduct carrying 
a new public road across the reservoir ; the width 
is 13 ft. between parapets. The total height from 
the bed of the river to road formation is 110 ft., 
and the height to the top of the dam is 57 ft. Some 
idea can be formed of the depth of water which will 
ultimately be contained in this reservoir when it is 
stated that the top water-level will be almost exactly 
at the springing of the arches of the viaduct. The 
span of the larger arches is 42 ft. In this case the 
river also was diverted so as to enable the work 
to be carried out in the dry. In the valley there 
was an old Baptist chapel, with a graveyard, from 
which 60 bodies had to ~ removed, and in place of 
the old Nant Gwilt chapel a new and handsome 
building has been erected. The engraving showing 
this submerged dam and viaduct affords a very good 
idea of the character of the country and the sparse- 
ness of its population. 

Almost immediately above the ‘‘ submerged” dam 
on the east shore of the lake there is constructed the 
tower containing the apparatus for controlling the 
inlet of water to the aqueduct. The engraving on 
page 120, Fig. 11, illustrates.the beginning of the 
construction of this tower, and suggests its massive 
character. Inside the tower there is built of 
brickwork a dry well, from which the valves will 
be operated. The water passes into the inside of 
the tower through the openings shown, being first 
rough screened to prevent any large obstructions 
passing through. In the space formed between 
the inner dry well and the outer wall of the tower 
there are a number of pipes communicating direct 
with the aqueduct. Those pipes have standing 
over them vertical steel cylinders, in sections of 
various lengths, fitted in suitable guides. Any 
number of superincumbent sections can be raised 
by hydraulic gearing, so as to admit water into the 
vertical cylinder at any level, and by this means it 
is possible to decant the water at levels of 2-ft. 
intervals. The water passing down these vertical 
cylinders goes into pipes controlled by valves in 
the dry well, and these pipes discharge into the 
head of the tunnel through a bulkhead wall. The 
valves here and at the several dams will be 
operated by hydraulic power, the necessary head 
being obtained from small reservoirs on hill streams. 
Electricity will be generated by the flow of the 
compensating water at the Caban Céch dam, and 
will be used for lighting the interior passages, &c. 

The first section of the aqueduct to Birmingham 
consists of a tunnel through the hill which rises 
from the new Caban Coch lake; this—the Foel 
tunnel—is about 2380 yards long, and communicates 
with filters a few hundred yards east of the Caban 
Céch dam. It was not originally intended that 
filters should be located at the reservoir, but after 
observation, and owing to experieace in connection 
with the Vyrnwy water, it was deemed prudent to 
remove all vegetable matter in suspension in the 





water, and thus obviate any possible obstruction 
in the pipes forming the siphons.. There are 30 
filter-beds, each 48 ft. by 78 ft. They have a 
total area of close upon three acres, and the cere- 
mony, carried out by their Majesties yesterday, 
consisted in turning on the water passing through 
six of these filters into the aqueduct to Birmingham. 
These filters are constructed on a ledge formed on 
the hill side, and the stone taken out was used for 
parts of the works. The inlet water from the Foel 
Tunnel passes along a concrete-formed channel to 
the south of the beds, discharging first through a 
grating, and afterwards through gauze screens of 
40 meshes to the inch, overflowing finally into the 
filter beds. The filtering material in use is coarse 
sand formed by grinding the gritfound in the district. 
The discharge is on the north side of the beds into 
a similar concrete-lined channel debouching into 
the aqueduct. The inlet and outlet flow are, of 
course, controlled by sluice-valves and penstocks 
working in wells. 

We reproduce on page 104 a longitudinal section 
of the aqueduct. There are here many interesting 
features which we hope to deal with later, our 
present purpose being to give only a general idea 
of the works. It will be noted that there are 
seven or eight tunnels in the line of aqueduct, 
the longest being the Dolau, of 4} miles. This was 
driven by four headings in all—viz., two from a shaft 
and two from the ends. The next is the Knighton 
Tunnel, 24 miles long, which was driven from the 
ends only. It will be noted that at about 4} miles 
from the Caban Coch reservoir the aqueduct crosses 
the Mid- Wales Railway, where the line is in tunnel, 
and at 5 miles it comes under the River Wye, a little 
south of the small town of Rhayader. At 10 miles 
it passes the village of Nantmel, and at 17 miles it 
is carried under the Central Wales Railway at Dolau, 
where it enters the tunnel to which we have re- 
ferred. At 26 miles it is just south of Knighton, 
that point being at the east end of the tunnel of that 
name, to which reference has also been made. At 
35 miles it crosses the River Teme south of Leint- 
wardine, and again at Downton, about a mile 
further on, then runs along Bryngewood Chase to 
just south of Ludlow, where it again crosses the 
Teme. At about this part—38 miles 30 chains—it 
is carried over Deepwood Dingle on a masonry 
bridge, illustrated on page 120, Fig. 12. At this 
point the construction is in aqueduct of brick 
formation, to carry the full supply of 75 million gal- 
lons per day. The total length of the structure 
is about 500 ft., and the maximum height is about 
100 feet from the road level to cope. At 524 miles 
the aqueduct is half a mile north of Cleobury Mor- 
timer, and at 58 miles it crosses over the River 
Severn, three ‘miles north of Bewdley, on a 
handsome steel arched bridge, which is illus- 
trated in Fig. 13, page 120. This bridge consists 
of four ribs, to carry ultimately six lines of piping, 
the span being 150 ft., and the total width 40 ft. 
Each pipe passes 12} million gallons per day, the 
diameter being 42 in. At this point, as at many 
others, the pipes are of steel, so as to withstand 
an internal pressure of 240 lb. per square inch. 
In all 4 miles of double line of steel pipes have 
thus been used, the remaining 33 miles being of 
cast iron. At 63} miles the aqueduct is north of 
Wolverley, and at 68 miles close to Hagley, 
running to Frankley reservoir at 73 miles 26 
chains, and about 7 miles from Birmingham. In 
the length of the aqueduct there are— 

134 miles of tunnel. 

23 miles of cut and cover. 

37 miles of iron and steel pipes crossing 
valleys under pressure. 


Total, 734 miles. 


The two long tunnels were the first to be started, 
in the beginning of 1894, and the work was carried 
out by Messrs. Morrison and Mason, of Glasgow, 
who secured three other contracts, representing 
altogether about 50 miles of aqueduct. The re- 
mainder was, as to 13 miles, made by Messrs. 
John Aird and Sons, London, and, as to the 
remaining five miles, by Mr. A. Kellett, of 
Ealing, who also constructed the Frankley service 
reservoir (with a capacity of 200 million gallons), 
filter-beds, and other accessories. Two small 
reservoirs have been constructed near Birmingham, 
all of concrete and brickwork, Mr. Kellett having 
built one, and Messrs. Aird the other; whilst the 
last-named firm also laid many miles of large trunk 
mains into and through the city in connection with 
these new reservoirs, 























JuLy 22, 1904.] 


ENGINEERING. 


107 








The work in the Elan and Claerwen Valleys, in- 
cluding a little over three miles of aqueduct, has 
been carried out, without contractors, by the Cor- 
poration. The whole work was, of course, under 
the direction of Messrs. James Mansergh and Sons, 
to whom we express our thanks for permission to 
reproduce the illustrations and for information re- 
garding these interesting works. 








THE ST. LOUIS EXHIBITION. 
Sr. Louis, July 1. 
Tue ExectricaL ExuHrsits. 

Tue various organisations associated with the 
name of Westinghouse have united in a representa- 
tion at St. Louis under the somewhat cumbersome 
title of ‘‘ The Westinghouse Companies at the Loui- 
siana Purchase Exposition.” Besides the service 
plant jointly installed by the Westinghouse Electric 
and Manufacturing Company and the Westinghouse 
Machine Company, which we have already men- 
tioned, they have an exhibit in the Machinery Hall 
of 26,260 square feet ; in the Palace of Transporta- 
tion a space of 3000 ft. has been allotted to them ; 
and in the Palace of Electricity the combined ex- 
hibits occupy 10,100 square feet, of which 1600 ft. 
are devoted to the display of Baldwin- Westinghouse 
electric trucks and locomotives. We are told that 
these areas, together with the main service plant, 
amount to a total of 65,620 square feet, and that 
this is nearly ten times the space occupied by the 
same interests in the Pan-American Exposition at 
Buffalo in 1901. The companies are making 
elaborate preparations for the reception and enter- 
tainment of visitors ; when finished, these arrange- 
ments will be on a very complete scale. An 
auditorium, now almost finished, is designed to 
seat 350 persons, and will be used for displaying 
biograph and mutoscope pictures representing 
scenes in and about the various Westinghouse 
works in the Pittsburg district. A special interest 
will be attached to these, as among them will be 
included the first interior biograph pictures of any 
kind ever taken. We are informed that it was only 
possible to obtain these photographs by the use of 
the Cooper-Hewitt mercury vapour lamps. When 
this auditorium is completed, it will be ren- 
dered cool and comfortable by a ventilating 
system which will provide a continual supply of 
pure air, and it is intended to light it brilliantly 
by the four principal systems of electrical illu- 
mination: by incandescent lamps, manufactured 
at the Sawyer-Man Electric Company’s works ; 
by Bremer arc-lamps ; by Cooper-Hewitt mercury 
vapour-lamps ; and by Nernst glowers. Through 
the courtesy of the Westinghouse Companies, this 
auditorium will be used during the period of 
the Exhibition as a meeting-place for the different 
scientific societies and technical congresses visiting 
St. Louis. 

It is to be regretted that at the date of writing 
(July 1), two months since the Exhibition was 
opened, the Westinghouse exhibits are still far from 
complete. Some of those in the Machinery Hall 
are installed and are now working, but a great deal 
has yet to be done, and the same criticism applies 
to the exhibits in the Palace of Electricity. We 
learn from the company that this state of affairs is 
due to the fact that they were not admitted to the 
Exhibition buildings at the date anticipated, and it 
is certain that labour difficulties have considerably 
handicapped the progress of the work. 

The spaces occupied by the ‘‘ Westinghouse In- 
dustries ” are widely distributed, and, as previously 
stated, are to be found in the Palace of Machinery, 
the Palace of Transportation, and the Electricity 
Building. In the Machinery Hall, in addition to 
the electric service plant, the Westinghouse Com- 
pany are exhibiting gas-engines, turbo-generators, 
rotary converters, and motors of various types. 
Some of these machines are already completely 
installed, and are now working, but others have yet 
to come. Among the machines in operation at 
present is a 400-kilowatt turbo-generator, which 
was built at the Machine Company’s works at 
Pittsburg. Although this represents the smallest 
turbo-generator built by the company, it can be 
taken as an example of the type they manufacture ; 
and, if possible, we shall deal with this at some 
length on a future occasion. 

In the Palace of Electricity most of the company’s 


graving work ; samples of the work done by their 
aid are also shown. 


last week, a demonstration of these lamps was 
given. 


Association in October next. 
that these lamps are used by the Official Admis- 
sions’ Pass photogra 
some of the ‘** Pike’ 
Under the Sea;” the German ‘‘ Tyrolean Alps ;” 
and also for illuminating signboards on some of the 
Exhibition stands. 
lamps will doubtless be the 8-ft. tubes hung over 
the entrances of the Westinghouse Auditorium, 
and of the Cooper-Hewitt Pavilion in the Palace 


consist of typical generators for alternating or 
direct currents both for belt and direct-driven 
sets. There are also ro converters, motor- 
generator sets, air-blast and oil-cooled transformers, 
direct-current railway motors and controllers, as 
well as similar apparatus for dealing with alter- 
nating currents, single and polyphase motors for 
working at constant and variable speeds, and a great 
variety of continuous-current~ motors, including 
those for single and double-voltage circuits. Among 
miscellaneous apparatus should be mentioned am- 
meters, voltmeters, wattmeters, synchronisers, 
meters for measuring power-factors, switches and 
circuit-breakers, many of which are electrically 
operated ; instruments of precision, potential regu- 
lators, a variety.of portable instruments, and 
innumerable other forms of auxiliary apparatus and 
electrical equipments. 

Mention must be made of the Westinghouse 
Electric and Manufacturing Company’s alternating- 
current single-phase railway motors, which, when 
they arrive, will be shown in this building. These 
ought to be of special interest, as the application 
of this system to railway practice is attracting 
considerable attention in the engineering world. 
We are told that many contracts for this type of 
motor have already been closed, and that at an 
early date further progress may be expected in this 
direction, after the motors and other apparatus 
belonging to the system have been subjected to 
the actual tests and trials of working conditions. 
The alternating-current single-phase crane motors, 
with series - windings, are very similar in type 
and construction to those used for railway pur- 
poses. 

In Block 3, also in the Electricity Building,* the 
principal exhibits by the Baldwin- Westinghouse 
Company are two locomotives built for mining 
purposes, one weighing 30,000 lb., whilst the other 
weighs 20,000 lb.; both of these are equipped with 
two No. 79 motors for working at a pressure of 
500 volts. Another locomotive of the same weight 
as that last named, designed for switching pur- 
poses, is equipped with two No. 75 motors which 
work at a line voltage of 220 volts. 

The same companies are also making large ex- 
hibits in the Hall of Transportation, the majority 
of these consisting of the Westinghouse air-brakes, 
and other similar apparatus which will be operated 
by electricity. In this building a — has been 
fitted up by the Westinghouse Company of St. 
Petersburg as a Russian kiosk, and will be used as 
a rendezvous for Russian visitors attending St. 
Louis. 

A special feature of the Westinghouse exhibits, 
and one which extends throughout the whole 
Exhibition, is the display of different forms of 
electric illumination. The Sawyer-Man Company 
are showing various types and sizes of their in- 
candescent lamps, which are to be seen in the 
general Westinghouse exhibits in the Palace of 
Electricity. Here also the Bryant Electric Com- 
pany shows a variety of lamp sockets, switches, 
and other products, and among these may be in- 
cluded the numerous details manufactured by 
the Perkins Electrical Switch-Manufacturing Com- 
pany. 

The Cooper - Hewitt lamps, which we have 
already mentioned in connection with the muto- 
scope photographs taken of the Westinghouse 
Works, are likely to attract considerable attention. 
These lamps are shown in the pavilions of the 
Palace of Electricity and the Machinery Hall; 
the types include those in use for general illumi- 
nation, for photographing, and for photo-en- 


At the National Photographic 
Engravers’ Association Convention, which was held 


They will also be shown for the benefit 
of the Convention of the National Photographers’ 
We are informed 


her at the World’s Fair ; in 
shows, including ‘‘ Over and 
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The most striking of these 





standard patterns of electrical machines are dis- 
played. _ A 400-kilowatt turbine generator, with 
its field removed in order to show the con- 


of Electricity ; however, up to the time of writing, 
these have not been installed. About 10,000 Nernst 





struction, is of special intefest. Other exhibits 





glowers are in use in the Exhibition buildings, of 
which 6000 are in the Museum of Fine Arts. The 
Illinois State Building is also lighted by them, and 
the National Cash-Register Company are using 
them in their three displays in the Liberal Arts, 
Electricity, and Education Buildings. In addition, 
the Westinghouse Companies will use 300 large 
street glowers at their various exhibits. It is in- 
teresting to remember that the first appearance of 
Nernst lamps in any number was at the Pan- 
American Exhibition only three years ago, but to- 
day they play a prominent part in the illumination 
of the St. Louis Exhibition ; and we learn that the 
Nernst Lamp Company has constantly on its hands 
about 30,000 dollars’ worth of platinum for the fine 
wire used in the manufacture of these glowers at 
the Pittsburg Factory. 

Besides the exhibits already mentioned, the 
Westinghouse companies have installed a t deal 
of machinery in various parts of the Exhibition; but 
up to the present little information can be obtained 
concerning this. Conspicuous are three 2000- 
horse-power induction motors provided by them 
for working the cascades in front of the Festival 
Hall; these are probably the largest motors of 
this type ever constructed. They are designed to 
lift 90,000 gallons per minute. 

Due to the unfinished state of these exhibits, it 
is a matter of considerable difficulty to tell exactly 
what has been, and what is to be, installed. In 
future articles we shall give detailed accounts of 
such of the Westinghouse exhibits as will be of 
interest to our readers. We are informed by the 
companies that when complete, their installations 
will amount to 14,000 horse-power in generating 
machinery, and to 30,000 horse-power in other 
apparatus. 
he Edison exhibits occupying Blocks 26 and 27 
in the Electricity Building are certainly disappoint- 
ing to any one who came to St. Louis with the 
expectation of finding an elaborate display of the 
various objects manufactured by the different 
Edison companies. Mr. Edison has given up a 
large portion of the space allotted to him in the 
Electricity Building for the use of the American 
Institution of Electrical Engineers and other tech- 
nical institutions. There is an exhibit of his new 
secondary battery, but our recent article on this 
subject has left little more to be said about it. The 
remaining portion of the Edison exhibits comprises 
an historical collection of machinery, lamps, plans, 
diagrams, &c., shown by the combined Edison 
companies ; these form a most interesting, instruc- 
tive, and, indeed, unique collection. 

The exhibit of incandescent lamps shown by 
Mr. William J. Hammer represents the collec- 
tion of over twenty years. they were brought to 
St. Louis by him at the request of Mr. Edison to 
celebrate the twenty-fifth anniversary of the intro- 
duction of the incandescent lamp. Among other 
exhibits may be mentioned a ‘‘ Pioneer” instal- 
lation representing the first Edison electric light 
lant installed on the s.s. Columbia in May, 1880 ; 
dison’s first locomotive and trailer, which was 
built and operated at Menlo Park, New Jersey, 
May 13, 1880 ; dynamos used in Edison’s electric 
light station at Sunbury, Pa., for working the first 
three-phase system; and the Edison ‘‘ Jumbo” 
steam electric generator set, which was the first 
direct - coupled steam - driven generating plant 
installed. 

There are many other interesting features in this 
historical collection, but as it is our intention to 
deal with these more fully in the course of a week 
or two, we shall not enter into further details 
now. 

The Western Electric Company have a large 
exhibit in the Palace of Electricity, occupying the 
major part of Block 17. In the centre of this 
they have erected two switchboards, one of which 
is used for controlling various apparatus, receiving 
its working current from a motor generator set 
situated near by. The latter unit comprises two 
100-kilowatt frames, the motor side being designed 
to take current at a pressure of 500 volts, and to 
work at 275 revolutions per minute, whilst the 
generator side delivers its current at 220 volts. 
It is being used in conjunction with a 15-kilowatt 
compensator, and in this manner current at a 
pressure of 110 volts can also be obtained. In the 
north-west corner of their exhibit the company 


have erected a small model machine-shop, and here 
théy display some of their electric. motors con- 
nected up on the three-wire multi-voltage system ; 





* See plan on page 70 ante, 


these motors drive various machine-tools. A 
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number of belt-driven and direct-connected genera- 
tors are displayed, as well as some engines specially 
designed for marine purposes, which are direct con- 
nected to their generators. In another corner of 
the space a series of alternating arc-light equip 
ments, including a line of transformers, regulators, 
and the necessary switchboards, make an interesting 
exhibit. Opposite these in the south-east corner a 
variety of different types of arc-lamps suspended 
from ornamental brackets are to be seen, besides 
a number of sewing-machines driven by neatly- 
designed electric motors. Small motor-fans are 
distributed broadcast, but one almost forgets to 
mention these, as they are to be seen on almost 
every stand throughout the Exhibition ; indeed, 
they are essential, though somewhat ineffective, 
adjuncts in such a climate as that existing in 
St. Louis. The Western Electric Company also 
display the manufactured products of numerous 
other firms, such as lamp-shades, insulators, fuses, 
&c., and we understand that in most cases the 
entire products of the firms so exhibiting are con- 
trolled by them. 

The Bullock Electrical Manufacturing Company, 
besides having a most interesting generator in the 
Machinery Hall, coupled to the Allis-Chalmers 
5000 - horse - power steam-engine, already illus- 
trated by us, are making a remarkably good 
display of electrical machinery in the Palace of 
Electricity. We are told by the Allis-Chalmers 
Company that they have recently leased the whole 
of the Bullock Company’s works at Cincinnati for 
a period of twenty-five years, with a privilege of 
renewing the contract for another period of equal 
length, and that it is their intention to manufac- 
ture on a large scale, prime movers to be driven by 
gas, steam, electricity, and water-power. The 
exciter set for supplying current to the field 
magnet of the generator just mentioned has many 
interesting and novel points ; but we shall reserve 
a description of these till a later date. The Bullock 
Company occupy the whole of Block 15, which is 
106 ft. 10 in. long and 53 ft. 4 in. in width. 
Among the generators shown by them may be 
mentioned a twin 200-kilowatt set driven by a 300- 
horse-power De Laval steam-turbine, and some 
three-phase alternators working at 2300 volts, with 
a periodicity of 60 cycles per second. These alter- 
nators are provided with pu'leys for belt connec- 
tions, and they are shown in sizes ranging from 50 
to 250 kilowatts. They are of the rotary field type, 
and the company claim that they are capable of 
running at full load for twenty-four hours a day with 
a rise of only 35 deg. of temperature. A 500-kilowatt 
rotary converter and 225-kilowatt motor generator 
are both shown working; whilst a large 16-pole 
alternating - current generator, partly finished, 


is mounted in such a way that visitors may see its 
construction. A number of small motors, especially 
designed to withstand hard usage, ranging in capa- 
city from 1 to 35 horse-power, and known as the 





Bullock type ‘‘B” motors, are arranged in a row, and | 


are automatically started and stopped by a cleverly- 
designed automatic switchboard. These form an 
interesting exhibit, the machines being particularly 
neat in design and well constructed. The com- 
mutator bars are made of hard-drawn copper, and 
each motor is provided with self-oiling and self- 
aligning bearings, sub-base and belt-tighteners, and 
appears to be very well-ventilated. Both wholly- 
enclosed and open type motors are exhibited ; these 
are designed for fixing to floors, side walls, or ceil- 
ings, and to run at moderate and slow speeds. 
Motors of different types by the same company, 
designed to withstand severe over-loads and long 
continuous runs, are also exhibited. These are 
specially adapted for driving machine-tools, and are 
used in connection with multiple-voltage systems, 


balancing sets and small direct-connected lighting | 


units ; they are shown in both open and wholly-en- 
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| 





through a variable speed transmission ; a blowing 
outfit, consisting of a motor furnished with 
a blower mounted on its shaft, the whole being 
enclosed in a sound - proof case, to show the 
suitability of such motors for church organs; 
ventilating-fans, mounted directly on the motor 
shafts, and provided with suitable attachments for 
fixing to walls; a carbonator for soda-fountains, 
which will start and stop the motor by the varying 
weight of the carbonated liquid in the delivery tank ; 
motor-driven dough-mixers, and an electric blue 
printing-machine, fitted with arc lamps, and 
operated by a reversible }-horse-power motor. 
Transformers are also shown, one of which has its 
case removed to display the details of construction, 
whilst others, both oil and air-blast cooled, are 
displayed in capacities ranging from 6 to 50 kilo- 
watts. 

The Automatic Electric Company, of Chicago, 


closed patterns, running at speeds of 300, 600, and} in Block 24 in the Palace of Electricity, have an 


900 revolutions per minute, and are built in sizes 
ranging from 1 horse-power upward for any stan- 


| 


exhibit ranking among the most interesting in the 
whole building. They have erected a complete 


dard voltage. The ‘N. D.” type is furnished with | telephonic station, showing their automatic switch- 
a back gear for reducing the speed of the driving- | board and instruments, and these may be seen here 


pulley. A great variety of induction motors and 
transformers, as well as complete traction outfits 
— with special controllers, and multi-voltage 

alancing sets, will be dealt with at some length in 
subsequent articles, and we hope at the same time 
to give a description of the testing-table erected on 
this stand for the purpose of testing the efficiency 
of all apparatus exhibited by the company. 

The Wagner Electric Manufacturing Company, of 
St. Louis, have exhibits in Block 9, mainly consisting 
of single-phase alternating-current motors. They 
claim for these that they are the only motors of 
this type developing the same torque per ampere 
when starting as when running at full speed, 
and also that this torque is maintained while the 
motor is automatically started from rest to full 
speed, and switched back to the starting position 
again. It starts as a repulsion motor and runs as an 
induction motor; the change from one set of con- 
nections to the other is effected by an automatic 
centrifugal device, which we shall describe and 
illustrate later. The Wagner Company also show 
in their exhibit a series of standard motors, with 
capacities ranging from } to 35 horse-power, 


which are of the semi-enclosed pattern; some | 
entirely enclosed are shown for service in places | air-compressors. 





under working conditions, as many of the stands 
and offices throughout the Exhibition are furnished 
with their instruments. We are told that the 
practicability of this system has been proved by 
years of service. Automatic exchanges with as 
many as 50 to 8000 subscribers, some of which 
have made provisions for an increase to 100,000, 
have already been installed. We understand 
that in Berlin such an exchange of 15,000 is 
in operation, and that the Deutsche Waffen und 
Munitionsfabriken have purchased the right to 
manufacture and instal automatic equipments 
throughout the German Empire. This system 
does away with operators in the central office, 
and can thus claim an advantage hard to over- 
estimate. The details of these automatic instru- 
ments are too complicated to be described in the 
space now at our disposal, but we hope to give a 
full account of them later. 

The National Electric Company, of Milwaukee 
occupy part of Block 6, and show multiple-unit 
air-brake equipments for tramway services, which 
are similar in design to those supplied by them 
for the Intermural Railroad in the Exhibition 
Grounds, and are furnished with electrically-driven 
These sets, together with some 


where much dust and foreign material are likely | portable air-compressors for cleaning purposes, are 


to fall into, and damage, the windings. 


Others | shown in operation. 


Electric motors and dynamos 


were noticed provided with back gear mounted of various outputs form the other notable features 
on the motor frame, capable of giving a reduc-| on this stand. 


tion in speed of from 8 to 1. A large part of 


The Dayton Electrical Manufacturing Company 


this company’s space is given up to exhibits| have erected a table furnished with shafting and 
demonstrating the various applications of their) wheels, which are revolved by an electric motor to 


motors to industrial purposes; amongst these 
may be mentioned :—An automatic electrically- 
driven pump for maintaining a fixed level in 


an overhead tank; a profiling- machine, driven | 


show the working of the ‘‘ Apple” igniter for com- 
bustion engines. These igniters consist of electric 
motors, specially designed for taking small amperage 
currents at low voltages. 
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The Electric Controller and Supply Company 
have an excellent exhibit of controllers for a great 
variety of purposes, especially in conjunction with 
machine-tools ; they also display magnetic friction- 
brakes, &c., &c. 

Pawling and Harnischfeger, of Milwaukee, show 
electric-cranes, motors, and controllers. Their 
cranes are furnished with specially-designed elec- 
trical and mechanical brakes, either of which will 
hold the load separately ; they are further fitted 
with automatically-operated switches, which limit 
the height to which the hoist can lift its load to 
any desired degree. The 40-ton overhead travel- 
ling crane used in the Electricity Building was 
supplied by this firm, as well as the 60-ton crane 
situated in the Machinery Hall. 

The Gould Storage Battery Company, of New 
York, in Block 16, will have, when finished, an 
interesting display of storage batteries, ranging in 
size from the smallest sparking cell to the largest 
yet constructed in the United States, and having a 
capacity of 32,000 amperes for a period of 20 
minutes. Samples illustrate their method of 
spinning lead plates for secondary cells. They are 
erecting at the present time a complete differential 
booster-battery set for street railway regulation 
purposes. The Gould Coupler Company, in an 
adjoining pavilion, show a complete electric train- 
lighting system. 

The Electric Storage Battery Company, of Phila- 
delphia, have a large exhibit in Block 208. Here 
they have erected a wooden model battery-house, 
and have installed sufficient machinery to give good 
practical illustrations of the various uses to whicli 
their batteries are applied. The wall at the back 
of this stand is adorned with a large map of the 
United States, which is illuminated at night 
with small electric lamps, to indicate the various 
locations in which their batteries are at present 
installed. 

In Blocks 8 and 14 there are two collective 
exhibits, embracing nearly all the electrical classifi- 
cations. In the former the Wesco Supply Company, 
of St. Louis, exhibit the manufactured products of 
various other firms, whilst in the latter the Ewing- 
Merkle Company are showing a great variety of 
electrical apparatus. 

The Northern Electrical Manufacturing Company, 
of Madison, Wis., also have exhibits in Block 14, 
and display a great deal that is of interest in the 
way of motor-driven machine- tools, fans, etc. 
Some are chain-connected, others have flexible 
leather connections, and others, again, have the 
motor frames cast together with the machine base. 
These motors have specially-constructed field-poles 
and other novel features, with which we shall deal 
later. An interesting exhibit on this stand is a 
vertical motor, coupled by flexible connections to a 
pump of the propeller type. 

Over Blocks 1 and 2 there is a gallery 22 ft. 
wide and 250 ft. in length, and on it are the 
offices of the executive presiding over the electrical 
department. Beneath this gallery are situated the 
main telegraphic exhibits. Among these may be 
mentioned the following :—The Western Union 
Telegraph and Cable Company, with a working dis- 
play, transmitting messages to all parts of the 
world from the Exhibition. This firm has ten 
other telegraphic stations operating in the Exhibi- 
tion Grounds. The Postal Telegraph-Cable Com- 
pany’s exhibit is of interest, as it is fitted up with 
neat switchboard controlling dynamometers, which 
are in reality small motor generator sets. These 
are used exclusively for the company’s city lines, 
cells only being used for local work. The Delany 
rapid telegraph system is also shown; this is 
capable of transmitting 1000 words per minute. 
The most interesting of all the exhibits in this 
group is the ae which is shown by the 
Gray’s National Telautograph Company, of New 
York. An explanation of these instruments would 
be impossible without the aid of sketches and 
diagrams, so we must defe» it for the present. 
This company is showing apparatus for private 
work, for signal corps, for railway works, and for 
war office purposes. The precision with which 
these instruments can reproduce writing, sketches, 
and plans at the receiving end is wonderful. The 
Anierican Telephone and Telegraph Company have 
a large display adjoining the Western Electric 
Company’s exhibit in Block 17. ; 

The most noticeable exhibits in wireless tele- 
graphy are those of the De Forest Wireless Tele- 
graph Company and the T. E. Clark Wireless 

e 


erected three 75-ft. towers, from which wireless 
messages are sent and received from other stations 
in the Exhibition Grounds, and also from greater 
distances ; whilst the latter have installed a working 
system to show the adaptability of their apparatus 
to fire-alarm research and safety-signalling on rail- 
ways. ‘Two wireless telephone stations have been 
erected by Mr. A..F. Collins, one at either end 
of the building, to demonstrate this system of 
sending messages. 

There are numerous .telephonic exhibits, some 
showing the progress made in this direction during 
recent years, and others in the form of complete 
operating stations. In Block 25 there is an inte- 
resting collection of instruments and apparatus 
demonstrating the evolution of the independent 
telephone. In Block 24 the Kellogg Switchboard 
and Supply Company have erected a complete tele- 
phonic station, and show as well in an adjoining 
pavilion some neat wire-insulating machinery for 
single and double-covered insulations. The Cen- 
tral Telephone and Electric Company, and D. A. 
Kusel Telephone and_ Electric Manufacturing 
Company, both of St. Louis, together with the 
Faller Automatic Telephone Exchange, of New 
York, may be mentioned amongst the other ex- 
hibitors. 

The Automatic Fire-Alarm Company, of New 
York, are showing Watkins’ thermostatic system 
of automatically signalling an alarm in case of fire. 
The warning is first signalled to the company’s 
dépét, and immediately transmitted to the fire- 
station, both operations being performed by auto- 
matic apparatus, which registers the house and 
floor where the outbreak has occurred. In the 
same stand the Hale fire-alarm system is also to be 
seen. It is composed of a combination of the 
phonograph and telephone. 

Some of the leading technical journals have 
erected pavilions in the Electricity Building. One 
of these may specially be mentioned—the comfort- 
ably-furnished room of the McGraw Publishing 
Company ; and we wish to acknowledge the courtesy 
that Mr. McGraw has extended to us by affording 
us the use of this oftice as our headquarters. 

Of course, there are numerous exhibits that 
we have not mentioned, many of which, although 
of interest, are not important from an engineering 
point of view, and there are others, again, which 
could better be described as side-shows. The 
‘*Acousticon,” exhibited by the Hutchison Acoustic 
Company, for helping the deaf to hear, is of in- 
terest, and demonstrations are given each 
A description of Drs. Hinton and Tarkington’s 
vibratory light cabinets and Western X-ray coils, 
as well as many other exhibits of similar apparatus 
for medical purposes, would hardly come within 
the scope of the present series of articles. 

As is always the case in exhibitions, there are 
many things which may be described as more 
amusing than useful, whilst there are others which 
might have been sheltered under the hospitable 
roof of the Palace of Liberal Arts. As time goes 
on, in all probability we shall find other electrical 
exhibits of much interest to deal with; all those 
we have mentioned up to the present, except- 
ing where it has been stated to the contrary, 
are in the Palace of Electricity. 


(To be continued.) 








THE ORIGIN OF ANTHRACITE. 
By A FeEttow or THE GEoLoGicaL Soctety. 


Or the many problems which coal presents to the 
mind of the geologist, perhaps there is none more 
difficult (or more fascinating) than the endeavour 
to explain why it occurs in so many different forms. 
That it is of vegetable origin is admitted; but 
while some coals are closely allied in exact chemical 
composition to wood itself, other varieties consist 
of practically nothing but pure carbon. For 
instance, cannel coal contains 66.4 per cent. of 
carbon and about 18 per cent. of oxygen, nitrogen, 
and hydrogen, while anthracite, or steam coal, 
contains about 92 per cent. of carbon and only 
6 per cent. of the above gases. How has this 
change been effected ? 
It is obvious that the change from cannel to 
anthracite could be brought about by some process 
of destructive distillation, for the volatile com- 
ments of coal are driven off every day in-the 
orm of gas from the retort of the gas works. It 
is with knowledge of this fact that the geologist 





egraph-Telephone Company. The former have 





must set himself to explain the occurrence of 


anthracite in some districts — anthracite which 
belongs to the same geological epoch as all the 
other forms of coal. 

In the course of his evidence before the Royal 
Commission, Mr. John Roberts has recently dwelt 
upon some of the features presented by seams of 
anthracite, and he has epitomised the different 
theories which have been put forward to explain 
the process of anthracitisation. It is passing 
strange that there should be more than one 
theory necessary to explain the phenomena ; but 
‘*the testimony of the rocks” makes it impossible 
to account for the occurrence of anthracite by say- 
ing that it is merely coal which has been subjected 
to metamorphism in the bowels of the earth. In 
some districts, of course, as in South Wales, all 
the coal seems to have been subjected to the same 
influence. During the countless ages which have 
elapsed since the coal forests grew and flourished, 
the Welsh seams appear to have been subjected 
not only to the enormous pressure of superincum- 
bent rocks, but to the internal heat of the earth. 
In such conditions, the driving off of the volatile 
constituents can be easily understood. Composite 
coal-fields, however, present features which demand 
some other explanation. Thus it is sometimes 
found that anthracite seams below pass upwards 
into steam and bituminous coals above ; while in 
the Creusot district in France there is an anthracite 
bed with bituminous coal-seams both above and 
below. It is this last phenomenon which upsets 
the explanation that anthracitisation is caused by 
regional metamorphism. 

The carbon dioxide (choke-damp) of old coal- 
mines and the carburetted hydrogen (fire-damp, 
CH,) given off in such large quantities -by coal- 
seams are products of the alteration which would 
appear to be accelerated by terrestrial movements, 
such as those that compress and plicate rocks. 
During the process these gases escape, and the 
proportion of carbon progressively increases in the 
residue till it reaches the most highly mineralised 
anthracite, or may even pass into nearly pure carbon 
or graphite. In thecoal-basins of Mons and Valen- 
ciennes the same seams which are in the state of 
bituminous coal (gras) at the surface, gradually 
lose their volatile constituents as they are traced 
downward till they pass into anthracite. In the 
Pennsylvanian coal-fields the coals become more 
anthracite as they are followed into the eastern 
region, where the rocks have undergone great plica- 
tion, and where possibly during the subterranean 


day. | movements they were exposed to an elevation of 


temperature. Daubrée has produced from wood 
exposed to the action of superheated water, drop- 
like globules of anthracite, which had evidently 
been melted in the transformation, and which pre- 
sented a close resemblance to the anthracite of 
some mineral veins. It has also been stated 
that part of the framework below a steam-hammer 
has been found after twenty years to be converted 
into lignite. . 

Hirschwald says that wood sheltered from the 
atmosphere and exposed to the action of water, 
especially with an increase of temperature and 
under some pressure, may be converted into lignite 
and coal. An example of this alteration has been 
observed in the Dorothea mine, Clausthal. Some 
of the timber in a long-disused level filled with 
slate rubbish, and saturated with the mine water 
from decomposing pyrites, was found to have a 
leathery consistence when wet ; but on exposure to 
the air it hardened to a firm and ordinary brown 
coal, with the typical brown colour and external 
fibrous structure, and having the internal fracture 
of a black glossy pitch coal. This change must 
have been produced within less than four centuries 
—the time since the levels were opened. 

The transition from lignite to anthracite by the 
gradual removal of the oxygen is shown in the 
following table :— 








| 
C263 ee 3 
somten | Splint Caking | Anthra 
- Lignite.' Cannel | “ite. 
Coal. | Coal. | Coal cit 
Carbon ..| 65.3 664 | 75.58 | 84.98 91.44 
Hydrogen..| 6.6 | 7.64 | 6.50 | 5.52 3.46 
Oxygen 95.3 | 10.84 833 | 6.22 2.58 
Nitrogen ae 1.36 | 1.18 2.07 0.21 
Ach.. :.| 21 | 1882 | 5.46 | 1.89 2,31 
| 





What is known as local anthracitisation may be 
capable of easy explanation. Thus the proximity 
of igneous rocks, whether as laccolites or as intrusive 
veins, may be sufficient to account for the total 
absence of volatile constituents from cval-seams, 














Juty 22, 1904.] 


_ENGINEERING. 








liq 








Thus, in the Slammanan district of Stirlingshire the 
presence of anthracite may be explained by the 
existence of a large intrusive mass of whinstone 
beneath and parallel to the coal-seams, Again, at 
the Fixsterngrube, near Altwasser, in Lower Silesia, 
a bed of coal is partly covered by a large mass of 
quartz porphyry, and is then locally converted 
into anthracite, the part uncovered by the igneous 
rock retaining its ordinary bituminous character. 

Enough has been said to show that heat and 
pressure alone are scarcely sufficient to account for 
the occurrence of anthracite. Perhaps the com- 
bination of these two agencies far below the surface 
of the earth is sufficient. Professor Miall, how- 
ever, has drawn attention to another fact of interest 
in relation to coal. It is that some coals lose a 
large proportion of their volatile components when 
exposed to the air. Thus he found that the 
‘‘Bethr Bed” coal loses in the space of two 
months, on exposure to air at ordinary tempera- 
tures, as much as 17 per cent. of volatile matter. 

Having regard to the difficulty which besets the 
reconciliation of all these theories, it seems that 
we must be content to assign more than one cause 
to the formation of anthracite. 








TRIALS OF LOCOMOTIVES WITH 
SUPERHEATED AND SATURATED 
STEAM. 


In our issue of July 8 (pages 45 and 46) we pub- 
lished illustrations of a German four-cylinder com- 
pound locomotive with Pielock superheater, now 
being shown at the St. Louis Exhibition, and at 
the same time we gave an account, written by one 
of our representatives at St. Louis, of the construc- 
tion and action of this superheating arrangement. 
These particulars we are now able to supplement by 
information gathered by the Prussian Railway De- 
partment at Breslau, in Silesia, which has for more 
than a year been conducting experiments on the 
comparative economy of superheated and ordinary 
steam in their locomotives. The characteristic point 
is that the trials are comparative in more than the 
usual sense of the word, because existing locomotives 
have been fitted with simple superheaters, and pairs 
of the same engines, the one with a superheater, the 
other without it, have been run on alternate days with 
the same trains, under technically equal conditions. 
Locomotives especially constructed for superheated 
steam are also used in the regular Prussian railway 
service, with encouraging results. But that is a dif- 
ferent thing. The experiments with which we deal 
in these lines have an interest of their own. They 
prove that a saving of 16 per cent. can be effected 
in the water consumption and of 12 per cent. in 
the coal consumption when the steam is super- 
heated to a temperature of 260 deg. Cent. 
* (600 deg. Fahr.) in a superheater fitted into an 
ordinary locomotive bojler ; and they allow us to 
- approach certain problems from a standpoint of 
which special constructions would deprive us. 

The Pielock superheater, as explained in our issue 
of July 8, consists simply of a square box, built 
into the boiler just under the dome, and surround- 
ing the tubes, enclosing a short length of them, so 
that the water has not access tothem. The boiler 
steam enters at the top of the box and leaves it 
again through two pipes, after having been guided 
round the boiler-tubes by partition walls. These 
walls were originally fixed transversely, at right 
angles to the boiler-tubes ; in the new arrangement 
the five baffle-plates are arranged parallel to the 
tubes and vertical, as in the first instance. The 
latter arrangement is constructively much simpler. 














i 
| Erfurt Engine. | Hanover Engine. 
—_ | | 
Without | With Without With 
Super- | Super-| Super- | Super- 
heater. | heater.| heater. heater. 
Steam superheated to deg. 
Cent. ate ae jo 260 | 230 
Steam consumption per | 
hour, average .. 3 4340 3660 5270 4744 
Coal consumption per 
hour, average ... kg. 542 475 | 714 +| 689 
Saving in water, per cent. 16 | ow | 10 
» coal si 12.3 : 3.5 
Evaporation coeficient ... 8&0 | 7.7 7.7 6.88 





Two ‘of the express locomotives experimented 
with are of the Erfurt type, and two of the Hanover 
compound type. They draw trains of about 300 tons. 


square feet), diminished the heating surfaces by 
about 20 per cent.—from 125 to 104, and from 118 to 
97 square metres respectively. The grate area of the 
two locomotive types is the same—2.3 square metres 
(25 square feet), and they both work with steam of 
12 atmospheres (1701b.). In the preceding column 
we tabulate some of the results. 

In the efficiency estimates the steam consumption 
could not alone be considered, but the heat quan- 
tities had to be determined. It resulted that, equal 
work being assumed, the addition of the superheater 
did not diminish the boiler efficiency, though the 
heating surface had been reduced; and, further, 
that the steam volume was in both cases; with and 
without superheater, the same. Assuming that 
the specific heat of steam rises for temperatures 
varying between 200 deg. and 300 deg. Cent., from 
0.48 to 0.6, Eisenbahn Bau-Inspector Strahl cal- 
culates the following economies :— 


Temperature 


of Steam. Coal. 


Superheating. 





deg. Cent. deg. Cent. saving per cert. saving per cent. 
200 10 2.5 | 2 
230 40 10 7 
260 70 16 12 
300 110 2t 17 


The second and third lines, temperatures of 
260 deg. and 230 deg., represent the averages of the 
experiments, and the observed steam savings agree 
exactly with the calculated values. The higher we 
superheat the greater is the saving, of course. But 
there are many points to be taken into considera- 
tion. The theoretical work done by superheated 
steam will be somewhat smaller than the work done 
by saturated steam, for the expansion curve will 
drop more rapidly, and the steam cylinders should 
for equal efforts with superheated steam, therefore, 
be larger, or have a later cut-off. The trials show 
that the cut-offs remained practically unchanged ; 
hence the heat losses by radiation, initial con- 
densation, &c., must be smaller in the case of 
superheated steam. Calculations indicate that this 
reduction of heat losses is, in the actual trials, 
responsible for about 80 per cent. in the steam 
saving: at a temperature of 300 deg. Cent. the 
advantages of the direct application of superheated 
steam and of the reduced heat losses would balance 
one another, each amounting to about 50 per cent. 
of the total saving. High superheating affects the 
pistons and slides, however.- The flat slide gear of 
the Erfurt engine could stand 272 deg. Cent. easily, 
this being the maximum temperature so far applied. 
In the compound cylinders the 230 deg. applied 
represents already the permissive limit, and the 
new engines are fitted with piston valves for the 
high-pressure side, because there is no cooling by 
the exhaust in their case. 

The power of the engine cannot be utilised to a 
fuller degree by increasing the inlet of superheated 
steam ; for, with a later cut-off, the disadvantages 
of incomplete expansion, and higher back pressure 
augment. Larger cylinders will be required. In 
some of the trials the engine must have worked 
with wet steam. In these cases superheating would 
have led to more economical results than those 
stated. Actual steam leakages in the valve-chests, 
on the other hand, are more injurious in the case 
of superheated steam than with ordinary steam, and 
they may indeed neutralise the favourable effect of 
superheating on the coal bill. With a steam-saving 
of 5 per cent., at 230 deg. Cent., no saving in fuel 
is to be expected. The economy in coal consump- 
tion is altogether much less striking than the saving 
in steam, for several reasons. The compound engine 
should, with superheater, have saved 7 per cent. in 
fuel, but did save only 3.5 per cent., while the steam 
saving came up to its theoretical amount. This is 
largely dué to the reaction of the two exhausts 
during one revolution on the fires. With heavy 
trains, at speeds of 55 miles, the combustion is not 
smooth, but a good deal of small coal is sucked-into 
the smoke-box and up the chimney. Taking the 
residue found on the bars, in the ash-box, &c., and 
allowing for this loss of unburned coal by irregular 
draught, the evaporation coefficient was probably 
only 6. Earlier cut-offs, or, better, larger cylinders, 
would diminish these losses ; in the Erfurt engines 
the cut-off was made at 20 per cent., and in the 
compound engines at 36 per cent. 

The results are thus less promising as regards the 
fuel consumption than as regards the steam con- 





Although the conditions were kept as equal as pos- 
sible, the introduction of the superheater, which 
itself has a heating surface of 21 square meties (226 | 





sumption. Nevertheless, they appear sufficiently 
encouraging to justify their continuation. The 


siderable number of engines for passenger and goods 
trains to be fitted with Pielock superheaters, in 
which the superheating will be pushed to 290 deg. 
Cent. (554 deg. Fahr.) in the case of the Erfurt 
engines, and to 280 deg. Cent. (536 deg. Fahr.) in 
the case of the compound engines. The baffle- 
plates in the superheaters will be parallel to the 
tubes, as we mentioned already, so that the tubes 
bear have to be taken only through two additional 
plates. 








PASSENGER LOCOMOTIVE FOR THE 
PORTUGUESE STATE RAILWAY. 

WE begin the publication on pages 108, 109, and 112 
of this issue of a series of detail drawings of an interest- 
ing type of compound passenger locomotive, of which 
Mr. A. Borsig has built several at the Tegel Works, 
near Berlin. The first order was secured as a result 
of vompetition in respect of design and tender, and 
since then a further order has been received and is now 
being executed. The engines, which have been built 
for the Portuguese State Railway, under the approval 
of their chief engineer for motive power, Mr. Luiz 
d’Albuquerque d’Orey, are of the four-cylinder com- 
pound type, with three coupled axles and a leading 
bogie, as shown in our general view. The tenders have 
double bogies. The engines are intended for heavy 
work on the Sul-Sueste section, which has long gradients 
of 18 per 1000 (1 in 55), and consequently the diameter 
of the driving-wheels was ieet down to 5 ft. 1 in; 
while the light section of rails used permitted only a 
load of 14 tons on each coupled axle. 

In a later issue we will publish the general draw- 
ings of the engine, which in its arrangement resembles 
those in use on French lines, but has a high-pitched 
boiler, the grate being carried over the middle coupled 
axle, as shown in Fig. 1, page 108. We shall, however, 
confine our description here to those details which are 
illustrated on pages 109 and 112. 

The high-pressure cylinders are illustrated in detail 
by Figs. 2 and 3 on page 109. They are 14? in. in 
diameter, and are placed outside of the frames between 
the bogie and the front coupled axle. The low-pres- 
sure cylinders (Figs. 4 and 5 on page 109) are beneath 
the smoke-box and have a diameter of 214 in., the 
common piston stroke being 254 in. The high-pressure 
valve gear is of the well-known Walschaert type. 
Piston-valves (Figs. 8 to 10 on page 112) are employed 
for the high-pressure cylinders, with steam admission 
on the inside edge. This arrangement has the advan- 
tage that the stuffing- boxes are only subject to 
receiver pressure, so that the valve being perfectly 
balanced, the resistance is reduced to a minimum. 

For the low-pressure cylinders the Joy valve gear 

was chosen, as by this means eccentrics can be dis- 
pensed with, and the inside gear is perfectly accessible. 
As a result, and combined with the fact that the 
Portuguese State Railways have the 5-ft. 6-in. gauge, 
the low-pressure motion, illustrated by Figs. 4 and 5 
on page 109, can be as easily reached as if it was out- 
side the frames. The low-pressure slides are of the 
Trick type and are balanced. The smoke-box is 
carried ‘ts a plate structure connected with the frames, 
thus relieving the cylinders of any direct strain due to 
the boiler. 
The starting gear is illustrated on page 112 by 
Figs. 11 to 13. To permit of quick starting the re- 
ceiver is fitted on each side with a three-way connec- 
tion actuated by a small steam-cylinder, so that in 
case of necessity the high-pressure cylinders can ex- 
haust directly into the blast-pipe, and in this case 
boiler steam at a reduced pressure is admitted 
directly to the low-pressure cylinders, the valves for 
operating this arrangement being placed in the cab by 
the side of the reversing gear. The latter is of the 
duplex type, so that the cut-off can be varied accord- 
ing to the work performed ; and, generally speaking, 
it may be said that the higher the speed the later the 
cut-off in the low-pressure cylinder. Thus, when work- 
ing on the steep gradient, the cut-off is, in the high- 
pressure cylinders, about 40 per cent., and in the low- 
pressure cylinders 50 percent. On the level, however, 
or on slightly falling — the cut-off in the low- 
pressure cylinder may be 65 per cent., or even more. To 
oo of ‘‘ drifting” the valve-chests are fitted with 
arge suction valves, and a further arrangement is 
provided by which the driver through a special valve 
can also allow a very small quantity of boiler steam 
to enter the cylinder without opening the regulator, 
thus destroying the vacuum which would be other- 
wise created. In our next article we shall give 
general drawings of the engine and further details. 


(To be continued.) 








Be.c1an Coat Imports.—The imports of coal into Bel 
gium in the first four months of this year were 1,242,549 
tons, as compared with 1,165,061 tons in the corresponding 
period of 1903. In these totals German coal figured for 
783,275 tons and 764,941 tons respectively ; British coal 
for 235,030 tons and 181,036 tons respectively ; and French 





Prussian Government has, therefore, ordered a con- 





coal for 211,817 tons and 195,824 tons respectively. 





ENGINEERING. 


[JuLy 22, 1904. 








DETAILS OF SIX-COUPLED COMPOUND PASSENGER LOCOMOTIVE 
CONSTRUCTED BY MR. A. BORSIG, TEGEL, BERLIN. 
(For Description, see Page 111.) 
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We illustrate above a very compact combination of | lighthouses on the Scottish Coast. ; 
essrs, Reavell and Co.’s well-known quadruplex | pressors have been hitherto used in connection with 
The | gas or oil-engines, they have been driven either by a ranges, 

belt from the flywheel, or by an overhung crank at| it is said, from 20 ft. to 22 ft. in. thickness, without slate, 


air-compressor, with a Campbell oil - engine. 
wi . ustrated has been built to the designs of Mr. 


. Stevenson, engineer to the Northern Lighthouse the end of the shaft. 
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the bad turning moment experienced in driving com- 
— of the ordinary type necessitating a heavy 

ywheel, and setting up severe stresses in the crank- 
shaft. In the case of the Reavell compressor, how- 
ever, this objection does not hold good, as the com- 
bined action of the four radial cylinders, all delivering 
air into a common delivery belt, gives a very even turn: 
ing moment on the crank-pin of the machine. 

As will be seen in Figs. 1, 2, and 3, the com- 
pressor is attached directly to the frame of the oil- 
engine, the crank-shaft of the latter terminating on 
that side in a solid forged overhung disc-crank, the 

in of which drives the compressor connecting-rods 
irectly, in accordance with the maker’s ordinary 
practice. Fig. 4 shows an arrangement for connecting 
the compression space of two of the cylinders with the 
atmosphere, thereby allowing the delivery pressure 
of the other two cylinders to be raised to more than 
twice the normal without unduly loading the engine. 
The reason for this arrangement is to enable a supply of 
high-pressure air to be stored so as to be instantly 
available for the syrens in cases of sudden fog or other 
emergency. Without such provision, any delay in 
starting the engine—and even the best oil-engines 
cannot always be relied on to start immediately— 
might have disastrous consequences. In ordi 
working all four compressor cylinders are in action, 
delivering air at about 30 Ib. pressure into a common 
reservoir, from which it es to the syrens, this con- 
stituting a fair load for theengine. At the conclusion 
of the run two of the cylinders are opened to atmo- 
sphere, the other two pumping air into the storage 
reservoir until a pressure of 70 lb. to 80 lb. is reached. 
The quadruplex type of air-compressor is, course, of 
equally well adapted for use with any kind of gas or 





When air-com- 


The latter arrangement, 


oil-engine, and we understand that Messrs. Reavell and 
Co., Limited, Ranelagh Works, Ipswich, are supply- 
ing plants of this kind coupled to other engines for 
sewage-raising and other purposes, 





CaNADIAN Coat.—From the Coleman coal-mines, re- 
cently discovered in the Crow’s Nest region of Alberta, 
about 200 tons of coal are now being taken daily by the 
International Coal and Coke Company. The seam 





while the Sen seam near Connelsville, Pennsylvania, is 


Board, for supp'yirg air to the syrens in one of the although economical in room, gives trouble, owing to only 9 ft. thic 
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THE INTERNATIONAL CONGRESS OF 
NAVIGATION. 
To THe Epitor o¥ ENGINEERING. 

Srr,—On the invitation of the Italian Government, the 
Tenth International Congress of Navigation is to be held 
at Milan, from September 24 to 30, next year; and, at the 
conclusion of the Congress, visits will be made, at the 
option of the members, either to the harbours of Genoa, 
Spezia, and Naples, returning by Rome and Florence, or 
to the Rim Po, and Venice, including its lagoons, monu- 
ments, and arsenal. A p mme of subjects relating 
to inland navigation and maritime works, on which papers 
and communications are desired for forming a basis for 
discussions, was drawn up at a meeting of the Permanent 
Commission of Navigation Congresses last May; the 
papers are intended to be read in the inland navigation and 
maritime sections of the Congress respectively. A letter 
inviting persons to join the Milan Congress as_ tem- 
porary members, for which the subscription is 1/., is 
about to be issued by the local organising committee, 
containing the programme of the meetings of the Con- 
gress, and the visits to works both during and after the 
Congress, the lists of subjects on which papers and com- 
munications are requested, and a form of application for 
membership. An endeavour will be made to address 
this letter and programme to the various engineers and 
other persons known to be interested in inland navigation, 
irrigation, and maritime works, in the United Kingdom 
and the colonies. As, however, it is impossible to insure 
that this invitation will reach all the persons who may be 
interested in, or who wish to take part in, this Congress, 
may I venture to invoke your valuable aid in giving pub- 
licity to the pro Milan Navigation Congress of 1905. 
Copies of the etter of invitation and programme, in 
English, can be obtained on application to the General 
Secretary of the Milan Congress, Signor E. Sanjust di 
Teulada, 3, Via Sala, Milan, or, if preferred, by writing 
to me. 

Yours faithfully, 
L. F. Vernon-Harcovurt. 
6, Queen’s Anne’s-gate, Westminster, S.W., July 19, 1904. 








THE LATE MR. THOMAS CRAIGIE GLOVER. 
To THE Eprtor or ENGINEERING. 

Srr,—In your issue of last week appeared an obituary 
notice of Mr. Thomas Craigie Glover, of Mount Grange, 
Edinburgh, and Earlsberry House, Elie, Fife. Mr. 
Glover was oné and, perhaps, the last of the surviving 
good old Indian railway contractors of a former genera- 
tion. A man of commanding appearance, fine stature, 
and always enjoying; it might be said, robust health, 
his sudden. demise upon a two days’ attack of pneu- 
monia has come upon his family and friends like a *‘ bolt 
from the blue.” 

Mr. Glover and his wife were well-known travellers to 
and from India by the P. and O. steamers, and many 
will be sorry to hear of his sudden demise—and that, too, 
at the comparatively early age of sixty-seven. Whilst 
Mr. Glover had made fifty voyages, his wife had made 
forty-eight to and from India—a rather remarkable per- 
formance with their large family. Mrs. Glover died 
about eight years ago. 

In Indis Mr. Glover was highly esteemed for his great 
professional ability, indomitable energy, and high busi- 
ness qualities. He was a man of pronounced personality, 
and his Indian career was a conspicuous example of all 
the traits that goto make up the Scottish character as 
seen abroad in the foremost of Scotia’s sons. 

Born in Edinburgh in 1837, he was there educated, and 
subsequently had re years’ practical training in railway 
work in Canada. Following on this he had two years on 
similar work in India, when he ‘then started business on 
his own account. At the age of twenty-seven his first 
contract was the important one of reclaiming about 200 
acres of the foreshore of Bombay, an area which has 
long since become of invaluable utility. On that occa- 
sion he also built the Carnac, Musjid, and _ Elphin- 
stone over-bridges. So systematically and rapidly did 
he prosecute these undertakings that he yxy f estab- 
lished for bimself a reputation that secured for him the 
offer of a contract for the doubling of 70 miles of the 
Great Indian Peninsula Railway between Egatpora and 
Bhoswul. 

In 1867 a great catastrophe occurred to the Mhow-Ke- 
Malla Viaduct conmine the great ravine of the Bhore- 
Ghat on the Great Indian Peninsula Railway to Poona, 
this viaduct being 504 ft. in length, and the rail level 
being 163 ft. above the foundations. Its failure afforded 
a notable opportunity for showing the energy and re- 
sourcefulness that was typical of Mr. Glover, and his skill 
as an organiser of native aie 

Aroused at 2.30 a.m. in the morning of July 19, 1867, 
by a telegram from the chief engineer of the Great Indian 
Peninsula Railway informing him of the fall of the via- 
duct, and asking him to undertake, without loss of time, 
the removal of the wreck and tlie reopening of communi- 
cations, which were then completely severed between 
Southern and Northern India v4 Bombay, he instantly 


recognised the seriousness of the situation. Starting at 
once, he selected 2000 of his workpeople, with trained 
overseers and necessary staff, equipped with the requisite 


tools and plant, huts for shelter, and 10 days’ provisions 
for his workpeople. He left Byculla Station with them 
by 9 o’clock, and in ten days he had the ruins removed, 
temporary lines laid, and communications restored. The 
length of the temporary lines laid to enable the trains to 
cross the ravine amounted to 2370 ft. 

Great hardships were experienced during the work 
owing to the severity of the monsoon, and Mr. Glover 
himself, through exposure to the heavy rains, was in- 
valided home for a year. 


The absolute stoppage of all railway traffic and travel 
between Bombay pas cot he India was so keenly felt 
that bets ran as high as 1000/. against the young con- 
tractor, then only thirty, completing his task within the 
estimated minimum time. The loser of the bet did not 
grudge the loss, for the relief to the commercial world 
of Bombay was enormous. 

The building of the new and now existing Mohw- Ke- 
Mulla Viaduct was then entrusted to Mr. Glover, and in 
a year it was completed. Mr. Glover had had nothing 
to do with the original viaduct. 

Contingent upon the successful carrying out of these 

vat undertakings further extensive contracts fell to the 
ot of Mr. Glover, whose position as a railway contractor 
was now undeniable, for the execution of the best class 
of work and skilful application of means to secure the 
rapid completion before contract time were leading 
features in every contract he accepted. From this time 
onward —from 1870 to 1900—his career represents a long 
record of railway construction and railway bridge-build- 
ing for the Great Indian Peninsula Company, for 
the Bombay and Baroda, and Central India Company, 
and for the Government of India. 

Notably there were given him the rebuilding of bridges 
on the Great Indian Peninsula Railway and other 
works ; the portion of the Bombay, Baroda, and Central 
India Railway between Veerangaum and Wudwan ; 
Government railway between Agra and Ajmeer and 
Nusserabad ; Scindia State Railway for the Government ; 
the Indian Midland Railway from Gwalior to Jhansi, 
and also between Etawah and Saugor. 

Of railway bridges, Mr. Glover built many for the 
several companies named, especially the viaduct over the 
Taptee, near Bhosawul ; the viaduct over the Chumbul 
at Agra and Gwalior; the viaduct over the Jumna at 
Agra Fort; the large bridge across the Nerbudda River 
between Itarsi and Bhopal ; and the large bridge across 
the Sindh River between Gwalior and Junsi. 

Interspersed with these extensive undertakings, Mr. 
Glover carried out many municipal improvement works 
in the city of Bombay—such as the main drainage pump- 
ing-station at Worlee and the great sewage drain across 
the flats; the Bombay abattoirs; the Null Bazaar ; the 
Bombay markets and municipal workshops at Bora 
Bunder ; and also the famous Crawford markets, Bom- 
bay, probably the finest in the world. 

But the finishing task of Mr. Glover’s career was the 
construction of the Great Tansa dam for the formation of 
the Tansa Lake in the hills, for the additional supply of 
water to the city of Bombay. The gigantic character of 
this solid masonry structure still entitles it to be called 
the most colossal of its kind in the world. The dam is 
about 2 miles long, 115 ft. high, and at its base 103 ft. 
thick in the centre. It contains 10,000,000 cubic feet of 
solid masonry in its structure. On a previous occasion 
Mr. Glover also built a new puddle wall to the principal 
dam of the Vehar Lake. It was successfully completed 
at very great risk, effectually stopping the leaks, and 
saved Bombay from a water famine. 

Well did Mr. Glover earn from his friends the title of 
the ‘‘ Brassey of India,” for no other railway contractor 
could ever boast of 73,200 workpeople on his pay-roll at 
one time, as he could. Mr. Glover’s ability as an orga- 
niser of native labour was especially great, for in his 
time much had to be done in the way of training and 
organising the native labour before it could be made 
available for works such as have been described. His 
consideration for the health of his workpeople, his protec- 
tion of them from the rasping charges of the native mer- 
chants, in his great camps, was so proverbially known 
that thousands would travel hundreds of miles to be 
under his direction on new contracts. 

However, Mr. Glover when he retired from the activi- 
ties of a railway contractor’s life in India had not quite 
given up his connection and interest in its welfare, for 
we find him taking up the question of iron-making. 
Until then no attempt had proved successful to establish 
a profitable iron industry, not even by the Government 
itself. Mr. Glover brought his usual penetrating investi- 
gations to bear upon the question, and being satisfied 
that past failures were more due to ignorance and mis- 
management rather than to the quality of the native ores, 
he and the late Mr. George Seal ellen Blair, of Glasgow, 
with several others, founded and started the Bengal Iron 
and Steel Company, taking over at the same time from 
the Government of India the property and works known 
as the Barrakar Iron Works. 

Many difficulties since then have had to be overcome, 
and now the undertaking is not only producing an excel- 
lent quality of pig iron, but it is ahent to engage in the 
roduction of steel, and its manufacture into rails and 
rs for general engineering purposes. Very shortl 
now—within a few months—India will possess a steel- 
making plant that should prove a good beginning for 
supplying its own wants, made from Indian ores and 
Indian coke from Indian coal on European lines, This 
will prove to be quite an exceptional event in the indus- 
trial history of India. 

_It may not be out of place to mention, as showing the 
high opinion entertained of Mr. Glover by the Govern- 
ment of India so early as 1869, that he was then requested 
to act as sole arbitrator in India between the Great 
Indian Peninsula Railway and Messrs. Adamson and 
Clowser, railway contractors, on the occasion of the 
former taking over No. 18 contract before the work was 
completed. In 1885 his public epirit prompted him to 
offer to land 2000 trained Indian navvies and build a 
railway for the troops engaged in the Soudan campaign 
on any terms the Government chose to state. The offer 
was highly appreciated by the Government, but it had 


been independent of Government contracts in India. He 
was a gentleman of kindly disposition, esteemed and 
respected by all who knew ‘Bong No railway contractor 
of his day more fully enjoyed the respect and confidence 
in his work, of the Government of Bombay and of the 
Government of India, than did Mr. Glover. He has left 
a family of three sons and five daughters, one son and one 
daughter only being unmarried. 
Yours, &c., 
GerorcE ALLAN, M. Inst. C.E. 
2, Broad-street Place, London, E.C , July 21, 1904. 








SEASONING OF TIMBER. 
To tHe Epitor or ENGINEERING. 

Srr,—We shall be much obliged if any of your readers 
can put us in possession of information concernirg the 
latest and most successful practice in seasoning timber 
by artificial methods, and on a commercial scale. -The 
seasoning intended is that which will best and most 
economically dry and prepare the wood for constructive 
and decorative purposes, as distinguished from preserva- 
ee used in preparing timber for engineering 
work. 

The Index of ENGINEERING and of the Proceedings of 
the Institution of Civil Engineers have been examined 
without much result, and if any of your readers can 
assist us towards descriptive papers on the subject, or to 
the rames of makers of the latest plant, we shall be 
indebted. 

We have been asked whether anything has been done 
by the use of a vacuum process instead of using steam, 
moist air, and dry air. 

Yours respectfully, 
D. anp A. Home Mormon. 

130, Bath-street, Glasgow, July 11, 1904. 








DESTROYERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—Your article on destroyers raises a great many 
interesting points about the present 254-knot boats ; but, 
as in most other cases, there are several ways of looking 
at the question. I therefore’ venture to point out a few 
instances in which a different construction can be put 
upon the same facts. 

The present type are nominally 25}-knot vessels as 
against 27 knots and 30 knots in the two previous classes. 
In the two latter types, however, the load carried on 
trial—30 tons and 35 tons—put the vessels into an abnor- 
mally light condition, which would rarely, if ever, be 
found in actual service ; whereas the present load of 125 
tons fairly represents the actual working conditions. 
Taking the three classes under similar conditions, say, 
with a load proportional to the indicated horse-power, 
and starting from the 125-ton basis, we would have the 
speeds more nearly 254, 25, and 27 than the nominal 25}, 
27, and 30 knots. Even if we take our comparison on this 
basis, there is still a difference in speed between the pre- 
sent type and the one immediately preceding it, which 
should not exist, and this is, as you state, entirely due to 
yielding to popular clamour for increased scantlings. 

In all cases of signs of weakness, except the Cobra, the 
addition of 2 or 3 tons of material, or even the redistri- 
bution of the existing material, would have fully met the 
case, whereas quite ten times that amount has actually 
been put in. When considering the signs of weakness in 
destroyers, about which we have heard so much, it may 
be instructive to note that still more marked signs are to 
be found in many large merchant vessels built to the 
highest class. In these cases, however, we hear nothing 
from the amateur critics, and _ they do not lead to revolu- 
tions in the scantling rules. The excessive and unneces- 
sary increase of scantlings has naturally led to a consider- 
able increase of size, power, and cost ; But this is to some 
extent compensated for by the resulting superior efficiency 
of the vessels in a seaway. ‘ 
Coming to details, your remarks concerning the in- 
creased weight, on page 54, would lead most people to 
imagine that deck longitudinals and continuous engine 
and boiler seating are new features in the 254 knot 
vessels. Both of these, and particularly the continuous 
seating, were marked features in the 27-knot vessels built 
by Palmer’s Shipbuilding Company ten years ago, and 
were also adopted, I believe, by other northern firms ; 
they cannot, therefore, be set down as new additions to 
the weight. 

Your comparison of Messrs. Yarrow’s boats with the 
other destroyers as regards speed is not quite fair to the 
other builders, as you omit to state that the contract 
indicated horse-power for Yarrow’s bdats is 7500, and for 
the others 7000. If the trials of all the vessels yet tried 
are carefully analysed, taking into consideration power, 
displacement, at speed, the performance of the Yarrow 
ts is exceeded by three other firms, and, in fact, there 
is nothing wonderful about it. i. 
The coal consumption given for the Yarrow boiler is 
entitled to the highest praise, and a study of the figures 
which you supply on page 50 seems to indicate that, 
without the very Be premium reduction in load earned 
by the boiler, the Yarrow. vessels would not have attained 
the guaranteed speed. A similar reduction in load would 
have given some of the other destroyers a speed of over 
264 knots, and in one case nearly 27 knots. . es 

The last paragraph is rather yes to question : it im- 
plies that “‘ certain engineering firms who have devoted 
themselves exclusively to this class of construction ” have 
done all the developing and designing of this type of 
vessel with light hulls. Unfortunately, for your state- 
ment, the figures given in the article on the “ Welland 
show that one of these firms has produced very much the 











already peceneed to carry out the work by English labour. 
In politics Mr. Glover was a Conservative, and would 
have been elected for the Leith Burghs in 1882 had he 





heaviest vessel in the class—600 tons as against 560 tons 
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by other builders—and apparently without any compen- 


sating advantage, except, perhaps, to illustrate what a 


good boiler can do in the way of reducing the load. 
Another of these firms does not yet appear to come 
within the range of practical politics, as it is marked in 
the list ‘‘Trials not yet carried out,” and this about 
five months after the delivery of several of the vessels 
built by firms who build ‘‘ battleships, cruisers, and mer- 
chant vessels.” 
A very good illustration of the need for correcting 
‘*conventional rules” by ‘‘experience ” is to be seen in 
some destroyers, where, with a view to economy of weight, 
the vessels have been deprived of all sheer, and the fore- 
castle narrowed into the minimum width, with the result 
that the vessel is unduly wet in a head sea, and the room 
for working anchors, &c., much too cramped. 
In conclusion, it may be said that, with the very large 
experience which the builders of destroyers now have, 
they could, if left with a free hand in the matter of 
scantlings, produce vessels no larger than the present 
254-knot boats, and having a Ps 4 higher speed while 

retaining sufficient strength. 
A. E. Lone. 


130, Albert-road, Jarrow, July 13, 1904. 








THE INSTITUTION OF ELECTRICAL ENGINEERS.—The 
following are the names of the gentlemen who have 
been appointed by the Institution of Electrical Engi- 
neers as delegates to attend the International Electrical 
Congress to be held at St. Louis :—Mr. R. Kaye Gray, Pre- 
sident ; Colonel R. E. Crompton, C.B., Past-President ; 
Professor John Perry, F.R.S., Past-President ; Dr. R. T. 
Glazebrook, F.R.S., member of Council ; and Mr. H. E. 
Harrison, B.Sc., B.A. Mr. W. Duddell will act as hon. 
secretary to the delegation. The two last-named gentle- 
men have previously served on the Council of the In- 
stitution. The Congress will open on Monday, Sep- 
tember 12, and will meet daily until Friday, the 16th. 





UnIvVERSAL Directory oF Rattway OrrictrAts (1904). 
—We have received the latest edition of this work, now 
in its tenth year of existence. As its name implies, it 
contains the names of all important officials of every 
railway and power tramway in the world. The contents 
have been compiled entirely from official sources. The 
railways in the various countries are arranged alphabeti- 
cally, with information as to length, gauge, rolling-stock, 
horses, and steamboats, in addition to lists of officials ; 
and the names of the latter are also tabulated alphabeti- 
cally in an index. The directory is published by the 
Directory Publishing Company, Limited, 3, Ludgate- 
circus Buildings, E.C. 


Evectricity AT York.--The growth of the demand 
for electric light in York, since an installation was 
made by the Town Council five years ago, has been so 

reat that on two occasions considerable extensions have 

ad to be carried out. The latest and most important of 
these have just been completed. An indication of the 
rapid growth of the undertaking is furnished by the fact 
that while originally 4780 lamps were connected, the 
total has now reached 55,500 in round numbers, while 
the boiler capacity has had to be increased from about 
800 horse-power to 4500 horse-power. The new dynamos 
are suitable for tramway work as well as lighting, and it 
is estimated that the department now possesses sufficient 
plant, machinery, and buildings to enable it to carry on the 
work for some years without further additions. The total 
expenditure on the undertaking to March 31 this year was 
about 100,0002. 





PERSONAL.—To cope with the continually increasing 
demand for their cars and machine-tools, the Wolseley 
Tool and Motor-Car Company have found it again neces- 
sary to considerably extend their premises at Adderley 
Park, and building operations have been commenced on 
ground facing the present works, where a large factory 
will be erected, covering 116,640 square feet. The first 
bay, which will be utilised as a repair-shop, has been 
already completed, and will be put into operation imme- 
diately. The shop measures 240 ft. by 30 ft., and is pro- 
vided with two pits running the whole length of the 
building on either-side. There will be a total of twelve 
shops, each bay being of 30ft. span, and giving a frontage 
facing the existing works of 360 ft.—Messrs. Veithardt 
and Hall, Limited, have removed from 12, Lime-street, 
to 41, Eastcheap, E.C., and have taken large warehouses 
at 133, Upper Thames-street, E.C., where they show 
wire nails, bolts and nuts, hoistings, parallel vices, &c. 





Conrracts.—The Brush’ Electrical Engineering Com- 
pany have secured contracts for ten double-deck cars for 
the City of Birmingham tramways and six double-deck 
cars for the Birmingham and Midland tramways ; the 
cars in both cases fitted with their own trucks and equip- 
ments. They are also supplying a 12-in. steam locomo- 
tive for the Cork and Muskerry Railway Company, and 
twelve car-bodies with Brush trucks and Westinghouse 
equipments for the Chesterfield Corporation ; also to W. 
Cory and Son, Limited, Erith, 220-kilowatt Brush three- 
crank steam-dynamo; to the Worcester Tramways Com- 
pany, two car-bodies; to the Pietermaritzburg Cor- 
poration, six top-deck covers for tramcars..—Messrs. C. 
and A. Musker (1901), Limited, Liverpool, have received 
an order from the Seaham Harbour and Dock Company, 
through Mr. P. W. Meik, Victoria-street, 8.W., for the 
supply and erection of the hydraulic installation at Sea- 
ham Harbour, including accumulator gate and sluice- 
machines, capstans, mains, &c.—The Holwell Iron Com- 
pany, Limited, Asfordby, Melton Mowbray, has secured 
the contract for supplying the cast-iron pipes in connec- 
tion with the water works scheme for the First Garden 


AUTOMATIC RIFLES. 


competition by automatic rifles suitable for military 
purposes, and during the past week the competi- 
tion has been going on at Bisley. 


were :—The calibre must not be less than 0.255 in., 
and not more than 0.303 in., the latter dimension 
being the calibre of the British Service rifle. 
minimum weight of the bullet was to be 24 grains 


total weight of the arm was not to exceed 9? lb. 
Further, the rifle must be capable of being used as 
an automatic rifle, or as a magazine rifle which 
might be fired one shot at a time, like the existing 
rifle, the change from one condition to the other 
to be capable of being executed easily and rapidly, 
and without entailing too much exertion on the 
marksman to remove the spent cartridge and insert 
the new one, when the gun was being used as 
a magazine rifle. The magazine was to contain not 
less than five cartridges, and to be filled either by 
means of a charger or of a clip. The tests were to 
include trials for accuracy, ten shots being fired at 
200 yards, both with and without the bayonet fixed. 
Also as many shots as possible had to’ be fired at 
200 yards range in one minute, only the shots which 
scored being counted. On the fifth day each rifle, 
with the magazine charged, was to be placed in a box, 
and half a pint of mixed sand, varying from medium 
to very fine, was to be blown into the box, after which 
the rifle was to be taken out and as much sand as 
possible shaken off and wiped away with the hand. 
Fifty rounds were then to be fired at 200 yards range, 
and any failure to load or to fire automatically was to 
be noted. 

Two rifles were entered for the contest. The first 
is known as the Rexer automatic rifle, which has 
been introduced by the Rexer Arms Company, of 20, 
Cockspur-street, Trafalgar-square, and the second as 
the Hallé. The Rexer rifle was awarded a prize of 


Tue Council of the National Rifle Association of 
Great Britain offered a prize of 100 guineas for 


The | again compressed it, no explosion can ensue. 


the influence of its spring, moves forward towards 
the breech, at the same time one of the cartridges 
comes up out of the magazine and is pushed forward 
by the bolt into the chamber. The bolt is rotated 
as it enters the chamber, and locks itself therein. 
When the trigger is again pressed the striker 1s 





i ; The condi-| released, and explodes the cartridge in the usual 
tions which the rifles were required to comply with| way. It will be understood that only one cartridge 


| can bo fired for each action of the trigger, and that 
} until the marksman has released the trigger and 
The 


'ettect of firing the charge is to move the barrel, its 


for each millimetre of calibre of the barrel, and the} chamber, and the breech-piece backwards right over 


the magazine, so that the escaping gases do not find 
their way into the latter and set up corrosion. The 
| rate of firing is said to be fifty sighted shots in the 
|space of one minute. In the trials 26 shots were 
actually fired in one minute, including time for chang- 
ing clips. The practice made at this rate was reason- 
ably good. 
The Hallé self-loading rifle is designed on quite a 
different plan from that just described. The bolt fits 
for its entire length into a chamber screwed on to the 
end of the barrel, and this chamber is long enough to 
allow the bolt to go right back in it when the rifle is 
being loaded. The chamber is partly cut away at the 
bottom to admit the new cartridge, and at the side 
to allow of the spent cartridge being thrown out. The 
bolt’ is not locked to the barrel in the usual way by 
screw-like lugs, but is held by two abutment-pieces, 
which are pivoted to a fixed part of the frame, and 
take into slots cut into the sides of the chamber, 
just behind the bolt, when the latter is home. These 
abutment-pieces, therefore, rest at one side against the 
bolt, and at the other side against the wall of a slot 
cut in the chamber, and as the chamber and barrel are 
pressed forward by a spring with a force of 250 Ib., 
the bolt is securely held. When a cartridge is ex- 
ploded, the pressure of the powder gases drives the bolt 
backwards, and’ that carries with it the chamber and 
the barrel. It cannot, however, take the abutment- 
pieces bodily with it, for they are pivoted to the fixed 
frame. They turn on their pivots, and in so doing 
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25 guineas, the National Rifie Association evidently 
considering that the very difficult problem of an 
automatic military small-arm was not yet completely 
solved. This is probably true, but an examination 
of the mechanism of the Rexer rifle will show that 
it has been designed with very great care, and with 
the exercise of much ingenuity. 

The Rexer automatic rifle is illustrated by Figs. 1 
to 8 on page 116, and Figs. 9 to 11, above. It con- 
tains many details which it is very difficult to 
make intelligible without the actual rifle itself being 
seen; but we will endeavour to give a general de- 
scription which will enable the main points of the 
construction and action to be understood, even if some 
of the minute devices cannot be very clearly followed. 
The rifle-barrel, together with the cartridge-chamber, 
the bolt, and an extension called the handle-piece—in 
which the bolt works—all move backwards and for- 
wards together, the barrel being enclosed in an outer 
tube, so that the man has a firm object to grasp. 
When the discharge takes place, the pressure of the 
powder gases in the chamber forces back the bolt, 
which carries with it the barrel and the handle-piece 
or body, the whole lot moving backwards against the 
tension of aspring connected to the barrel, and causing 
the compression of a second spring, which operates 
the striker. A third spring acts as a buffer, and 
brings the various parts to rest at the right spot. 
Just as this occurs the handle-piece is caught by a 
hook, and prevented from going forward under the 
action of the spring. The barrel and the bolt go 
forward, but to do this the bolt has to slide through 
the handle-piece, and by aid of two helical grooves 
it is rotated on its axis as it moves. The effect of 
this is to unlock the head of the bolt from the chamber 
of the barrel and allow the barrel to go forward, 
while the bolt itself, after a short movement, is stopped 
by the handle-piece. In stopping, the extractor attached 
to the bolt maintains its hold on the spent cartridge- 
case, dragging it out of the chamber, and then 
ejecting it sideways out of the gun. As long as the 
finger of the marksman is kept compressed on the 


they slide sideways out of the slots cut in the chamber, 
gradually freeing the bolt. As the gas pressure is 
still operative, the bolt darts backwards as soon as the 
abutments are removed, but its motion is controlled 
by an arrangement of lazy-tongs, one end of which is 
connected to the chamber, and the other end to the 
bolt. The speed of the bolt must be so many times 
(say eight times) the speed of the barrel, because the 
two are connected by the lazy-tongs. The barrel moves 
comparatively slowly, because of its greater inertia, 
and of the opposition of the spring. The light bolt 
moves rapidly, and is retarded, or accelerated, by the 
lazy-tongs, as the case may be, the object aimed at in 
the design being to put as little work as possible on the 
lazy-tongs, and to make them control, rather than 
actuate, the bolt. At the end of its travel the bolt 
strikes against a spring buffer, which reverses its 
motion, and starts it back. At the same time the 
barrel and chamber commence their return motion 
under the influence of this spring. The empty 
cartridge has meantime been thrown out, on a 
new cartridge has risen out of the magazine, ready 
to be pushed into the barrel by the returning bolt. 
The return motion of the bolt is again controlled 
by the lazy-tongs, so as to accommodate itself to 
the motion of the barrel. As soon as the bolt is 
home the abutment-pieces close in behind it, and 
secure it. There is a certain amount of lost motion 
in the connection between the chamber and the 
lazy-tongs, so that the chamber and the bolt may 
move together at the beginning and the end of 
the travel, during such time as the connection with 
the abutment-pieces is being broken or made. If the 
arm is used as a magazine-rifle, the chamber is moved 
back by a lever, which serves also as a trigger-guard, 
Three well-aimed shots can be fired in a second, and 
five unaimed shots. . 

Referring to Figs. 1 to 8 on page 116, which illus- 
trate the Rexer automatic rifle, we —_ explain in the 
first instance that the weight of the rifle is 9 lb. 5 oz., 
its calibre is 6.5 millimetres, and that the bulict has 
an initial velocity of 720 metres per second. The 





trigger the parts remain in this position, but im- 





ity. 


mediately the finger is relaxed, the bolt, under | 





front part of the barrel 1 is cylindrical, and slides in 
the outer tube 2; the spring 6 serves to connect the 
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barrel with the receiver 22, and also to prevent the 
barrel turning round. The barrel has on it a lug 
connected by a spring 3 (Fig. 6) to a hook on the 
outer tube 2, this spring serving to return the barrel 
to its position after firing. The block 15 (Figs. 2 and 
6) slides vertically in guides under the action of an 
eccentric. When it is in the up er position (Fig. 2), 
the barrel is locked to the stock, and the arm ceases 
to be automatic. When the block is in the lower 
position (Fig. 6), the barrel is free to recoil under 
the pressure of the powder gases, and then the rifle 
becomes loaded automatically. The magazine is of 
the usual pattern, the cartridges being fed up by a 
spring. The entire magazine can be removed by 
turning the pin 19, which has one side of it cut 
away. When rotated, it ceases to engage with the 
magazine, and this can then be withdrawn by re- 
leasing the projection 24 from the recess into 
which it fits. The trigger is a three-armed lever, 
the forward portion carries two stops 33 (Fig. 4), 
a cocking-block 34, and on the side a lug 35 (Figs. 4 
and 8). The stops prevent the breech from slipping 
back when the percussion spring is tightened. The 
cocking-block serves to cock the rifle, and the lug 
to press down the spring-block 27. The rear arm 
of the trigger lever carries a pair of hooks 41, 
which are continually pressed upwards by a spring 
through the bottom of frame 10. he spring- 
block 27 consists of a double-armed lever turning 
around the pin 20. The forward arm is a spring with 
a hook 28, the movement of which is partly dependent 
upon the trigger, as the lug 35 (Fig. 8) engages with 
the spring-arm from above. The other arm 29 presses 
against the bottom of the frame 10, in order to prevent 
the spring-block from turning round the pin 20. The 
spring-block lever prevents the bolt from —— 
when it is once closed, as the hook 28 goes up behin 
the bolt; when pressure is put upon the trigger, 
the hook is lowered by means of the lug 35 in such 
a manner that when the shot is fired the bolt can 
be moved back. 

The breech consists of the bolt 43, the handle- 
_ 42, and the firing-tube 45, with its spring. 

he bolt is provided at its forward end with two 
closing-blocks and with an ejector 46. On the rear 
part of the bolt are two screw-formed notches, 
in which two ribs, which are formed on the inner 
cylindrical part of the handle-piece 42 engage. On 
the outside of the handle-piece 42 two lugs 48 





(Fig. 7) are provided, which guide its passage into 





wk 

oa 
the frame 10, and below are two grooves for the 
hooks 41 to engage with, and two ribs 49, which, 
when the breech is closed, press down the rest of the 
cartridges in the magazine. The firing-tube 45 has 
behind it a prey -piece 50 (Fig. 7), which moves in 
the guide of the handle- piece. The guiding - piece 
has on its top a safety-block 51, and underneath a 
cocking-piece 52. 

To load the magazine the bolt is pulled backwards 
by the handle 36 the cartridge carrier goes up in 
front of the bolt and prevents it going forward 
again. Aclipis then pressed in the opening of the 
receiver, and the cartridges are pressed down into 
the magazine with the thumb of the right-hand. 
The clip is then pulled out with a sharp jerk, 
and the breech closes automatically, during which 
action the uppermost cartridge is pushed into the 
chamber. The rifle is then ready for firing. By 
pressing upon the trigger, the front arm of it is turned 
downwards, and with it the cocking-block 34, so that 
the block 52 is set free, and the firing-tube 45 is 
forced forward by the spring and fires the cartridge 
in the usual way. In the recoil, the barrel, the 
receiver, the bolt, and the firing-tube are all forced 
back together by the pressure of the liberated gas. 
Recoil-spring 3 and the percussion-spring are thus 
compressed until the head of the recoil-spring presses 
against the buffer-spring 73in front of theframe. The 
pressure upon the trigger causes the opening-hooks 41 
to be lifted upwards, but owing to the oblique angle 
at which the hooks are cut, the handle-piece will 
slide over them, pressing them downwards; and 
when the backward motion is stopped and the barrel 
and receiver are again pressed forward by the 
springs, the hooks 41 catch into grooves in the bottom 
of the handle-piece 42, and hold it back. The bolt 


43 will follow the forward motion of the receiver by | 
means of the closing-blocks at its end ; but as the | 
the hooks 41, the helical | 


handle-piece is held fast b 
ribs which are in the inside of the handle-piece force 
the bolt to return, while it goes forward until 
the locking-block disengages itself. The bolt will 
now be held fast by the ribs in the handle-piece and 
slide out of the receiver and taking the oieiiin shell, 
which is held fast by the extractor 46, with it, and the 
ejector in the back end of the breech will, during the 
continued forward motion of the breech, strike against 
the base of the cartridge shell, and so eject it. When 


the trigger is released, its foremost arm will be pushed 


of the grooves in the handle-piece, and the bolt will 
then be pushed forward by the | yrowarac: yates 
During this movement the head of the bolt pushes 
the uppermost cartridges into the chamber, while the 
ribs 49 force the others down into the magazine. The 
movements take place so quickly that the firer cannot 
let go his hold of the trigger before the shell of the 
expended cartridge is ejected and the rifle load 
afresh ready for firing. 
Turning now to Figs. 12 to 15 above, we will 
explain the construction of the Hallé rifle. The 
barrel a is screwed into a chamber b, which extends 
right back within the cavity of the stock, and con- 
tains a buffer-stop *. This chamber is bored out to 
receive the bolt e, which can move back as far as 
buffer-stop r (Fig. 12). The chamber is also cut away 
at the lower part to allow the cartridges to rise into 
it from the magazine, and it is further cut away at 
the side to allow the spent cartridge to be ejected. 
There are two slots cut into the side of the chamber 
to receive the abutment-pieces k & (Figs. 12 and 13). 
These pieces are fitted to the outer stationary frame, 
and in the position shown in Fig. 13 are pressed 
against the rear end of the bolt e by the force of the 
spring o, which tends to draw the whole of the 
movable parts of the gun forward. When an explo- 
sion takes place in the barrel, the end of the bolt 
becomes exposed to the pressure of the gases, and 
receives a sudden impulse backwards. This impulse 
it transmits to the abutment pieces k, and through 
them to the chamber b, driving the chamber and the 
barrel backwards. As these go backwards the abut- 
ment- pieces k swing outwards into the position 
shown in Fig. 14, and allow the bolt to pass them. 
As it is very light, it would naturally move much 





faster than the barrel; but the relative motion of 
the two is determined by the lazy-tongs shown in 
Fig. 15. These are fitted at one end to the outer 
case. A stud b? on the top of the chamber comes up 
and engages in a hole in the lazy-tongs at one 
end, while a stud e! on the bolt engages with the 
other end of the tongs. The connection between the 
left-hand end of the tongs and the outer case is made 
by means of a slot, so that the whole of the lazy-tongs 
can slide back about three-tenths of an inch before 
they begin to extend. When they have got to the 
limit of their travel, they must then open oit, 
regulating the motion of the bolt in relation to that 
of the barrel a. Eventually the bolt strikes the 





upwards, and thereby force the opening-hooks 41 out 


buffer rv and comes toa momentary stand; meanwhile 
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one of the cartridges in the magazine has risen up, 
and ‘on the return of the bolt, which is again controlled 
by the lazy-tongs, the cartridge is driven into the 
barrel, and the abutment pieces / fold back into their 
slots and support the bolt. During this travel the 
bolt carries backwards the cocking-block g, which is 
caught by the sear and held until the trigger is 
pulled. hen that occurs the cam-shaped hammer h 
is released and strikes on the end of the firing-pin to 
explode the cartridge. 

Je have taken the drawings of this gun from the 
patent specification, and they are, therefore, diagram- 
matic rather than actually representative of the con- 
struction. In the gun at Bisley the lazy-tongs were 
somewhat differently arranged, being extended when 
the breech-block was home, and being compressed 
when it was opened. This, however, is a small 
matter of detail, and the general action of the gun 
will be understood from our description. When the 
rifle is used as a single-firer, the trigger-guard is forced 
downwards, whereupon a claw on its other end catches 
on a lug }' on the chamber and draws the latter back to 
open the breech and allow a cartridge to rise out of the 
magazine. The cartridges are not carried in clips, 
but loosely, and are inserted by turning the gun upside 
down, and opening the lower side of the magazine. 
The act of opening removes the spring, and allows the 
cartridges to be inserted freely. 








TEN Years’ GOLD Propvuction.—The quantity of gold 
raised throughout the world last year is estimated at 
15,894,541 oz. The gold production of the globe — 
to be steadily increasing ; it was set back a little by the 
Transvaal War, but it is now larger than ever. This is 
shown by the annexed table, illustrating the output for 
the decade :— 


Year. Oz. Year. Oz. 

1294 .. -- ° 8,655,222 1899 .. 15,220,263 
1895 .. ak 9,652,003 1900 .. 12,684,958 
1896 ee 9,820,075 1901 .. 12,894,856 
1897 .. 11,483,712 1902 .. 14,437,669 
1898 .. -. 14,016,374 1903 .. 15,894,541 


It can scarcely be pretended that these figures are accu- 
rate to an ounce ; at the same time, they have been com- 
piled with a certain care, and they may probably be 
accepted as substantially correct. It will be seen that the 
total production of the decade was 124,759,673 oz. The 
value of the ten years’ output was as follows :— 


Year. Value. Year. Value. 
y £ 


x 4 
1894 .. .. 86,765,652 1899 .. 64,652,663 


1895 .. .. 40,999,778 1900 .. 53,883,164 
1896 .. «- $1,713,715 1901... 54,744,769 
1897 .. -- 48,780,511 1902 .. 61,323,330 
1893 .. 59,538,652 1003 .. 67,676,831 


The 124,759,673 oz. of gold produced in the decade had 
accordingly an aggregate value of 529,954,065/. The 
principal gold-producing countries of the world are :— 
Australasia, South Africa, the United States, Canada, 
Russia, and Mexico. . Australasia last year was at the 
head of the list, the United States ranking second, South 
— third, Russia fourth, Canada fifth, and Mexico 
sixth. 





CoaL-HANDLING PLANT FOR THE CHATHAM Dock- 
YARD.— Messrs. Graham Morton and Co., Limited, Leeds, 
have recently completed a large contract for the supply 
of coal-handling and other piant in connection with the 
electricity supply of the Chatham Dockyard. The con- 
tract includes la: coal-storage hoppers provided with 
measuring and weighing apparatus, an ash-hopper, steel 
uptakes for the boiler plant, as well as a set of electric 
coaling-cranes, ash-hoist, &c. The coal-hoppers are 200 ft. 
by 17 ft. by 19 ft. deep, divided into fifteen compartments, 
and are carried on built-up columns 22 ft. 6 in. high at 
about 13-ft. centres. They are constructed of g-in. plates, 
stiffened with tees, and the lower part of each bunker is 
coned in the usual way, terminating in a 15-in. square 
outlet. Beneath this is attached a measuring-chamber, 
with a capacity of 5 cwt., which, however, can be re- 
moved at will, and replaced by an automatic weighing and 
recording apparatus, with coal-shoot. A platform 2 ft. 
wide runs the whole length of the bunkers. The ash- 
aopper is supported by a lattice-work structure over the 
railway, and is 10 ft. square by 9 ft. deep, holding about 
10 tons. The uptakes for the boilers are four in number, 
serving to carry the products of combustion from thirteen 
boilers into the main flue. In section they are rectangular, 
10 ft. long by 4 ft. wide, built of ¥5-in. plates. The 
»xxterior is completely lagged with asbestos covering 14 in. 
thick, outside of which sheets ;', in. thick are Bolted. 
Each uptake is fitted with an expangion joint, and stiffened 
by 34-in. by 3}-in. by $-in. angle. ‘The main flue is also 
of rectangular section, 11 ft. high by 9ft. wide, lagged as 
in the case of the uptakes. It is carried on plate girders 
at 13-ft. centres, over each of which an expansion joint 
occurs. Manholes and soot-doors are all provided with 
machined faces. Ou the roof of the boiler-house are 
laced seven 1-ton electric jib coaling-cranes, having 40-ft. 
ift at 8 ft. 9 in. radius, the lifting and slewing being per- 
formed at 200 ft. and 150 ft. per minute respectively. 
The cranes can turn in a complete circle, and are driven 
by slow-speed motors off a 500-volt circuit. The ash 
crane is of the jib type, fixed to the boiler-house wall, 
and will lift a load of 10 cwt. at 200 ft. per minute at 8 ft. 
radius. The whole of the work has been built in accord- 
ance with the very strict Admiralty requirements, and 


NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market closed 
on Thursday at mid-day, and remained closed, on account 
of the local holidays, till Tuesday morning. The business 
was confined totwo lots of Cleveland at 42s. 84d. fifteen days, 
and the a uotations were practically unchanged 
from those of Be te . Business was done in Cleve- 
land iron at 42s. 84d. eighteen days, and closed at 42s. 8d. 
cash buyers, a $d. one month additional, and 42s. 9d. both 
buyersand sellers, and thesettlement prices were :—Scotch, 
51s. 9d.; Cleveland, 42s. 9d. ; and hematite iron, 52s. 10}d. 
per ton. The market opened on Tuesday morning with 
a certain amount of briskness. Makers’ prices were as 
follow when the market closed last Thursday :—Clyde, 
56s. 6d. ; Gartsherrie, Summerlee, and Calder, 57s. ; Lang- 
loan, 65s. 6d.; and Coltness, 66s. 6d.—all these are entered as 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
57s.; Shotts (shipped at Leith), 58s. 6d.; Carron (shipped at 
Grangemouth), 58s. 6d. per ton. After the smart upwa 
movement of the ten days preceding the holidays, the 
warrant market relapsed into its old lethargic state. The 
high-water mark proved to be the price at which business 
was done on Monday (yesterday week), because prices 
receded subsequently to 42s. 84d. A small business, 
aggregating 2500 tons, was dealt in on Tuesday down to 
42s, 74d. cash and twenty days, and 42s. 8}d. one 
month. The settlement prices were :—5ls. 9d., 42s. 74d., 
and 52s. 104d. per ton. The large sales lately made 
by the Cleveland makers, estimated, between ordinary 
iron and hematite, to amount to 100,000 tons, have un- 
doubtedly stiffened prices to some extent. Scottish 
makers, center have not fared so well, and in the 
majority of cases ae are quite willing to shade prices 
for any fair orders. American and German advices are 
still unsatisfactory, because, in spite of the radical re- 
striction in production, stocks continue to increase in 
makers’ hands. Business on ’Change has been resumed, 
but the majority of works have taken advantage of the 
holiday period and the prevailing dulness to get their 
repairs executed. 


The Steel Trade.—The markets are dull, the mill and 
foundry stoppages offset the idle furnaces, and the report 
from America says that two sales of 10,000 tons each of 
open-hearth basic iron have been effected. The steel 
billet pool reaffirms prices, but outsiders are cutting. 
Structural material is being imported, and the consump- 
tion of finished iron and steel is decidedly light. The 
mill outlook is for a lean year. The capacity is 3,500,000 
tons, but the orders for 1904 delivery, including those 
carried over from 1903, amount only to 1,500,000 tons, 
and the small prospects of large contracts in the near 
future reacts on steel, pig irun, coke, and ore. Some of 
the steel works of the Glasgow district have large orders 
on their books, and the blast-furnaces making pig iron 
number 86, as compared with 82 a year ago. 


Sulphate of Ammonia.—The sulphate market is quiet, 
and the price generally asked is about 12/. per ton for 
prompt delivery, Glasgow or Leith. The quietness is 
partly due to the existing holidays; buyers’ figures are 
somewhat less than the price quoted. Sulphate of 
ammonia is being shipped at Leith. Last week’s ship- 
ments amounted to 206 tons. 


Messrs. Bow and Maclachlan and the Admiralty.— 
Messrs. Bow and Maclachlan, engineers and ship- 
builders, Paisley, have received an order from the Admi- 
ralty for the construction of a new armed coastguard 
cruiser for the navy, to be named the Argus, after the 
cruiser of that name which was recently sold out of the 
service. The new Argus will be built from designs by 
Mr. Philip Watts, Director of Naval Construction. She 
will be 130 ft. in length and 23 ft. in breadth, and she 
will carry two six-pounder guns. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and very little business 
was transacted. Such a state of affairs, however, was 
generally anticipated after the brisk buying of a 
little over a week ago. Pig iron producers, being 
fairly well sold, took little heed of fluctuations in 
warrants, and some of them looked forward with a 
good deal of confidence to a satisfactory autumn 
trade. The somewhat poor shipments to the Continent 
were explained by the fact that the inland waterways 
abroad were very low, and this delayed a good deal of 
the iron for foreign firms being conveyed to its final 
destination. Thus, it was said, shipments to the Con- 
tinent were being held back. No. 3 g.m.b. Cleve- 
land pig changed hands at 42s. 9d. f.o.b., and there 
were merchants ready enough to dispose of the ruling 
quality at that figure. Several of the makers, however, 
held out for a good deal higher price. No. 1 was 45s.; 
and No. 4 foundry, 42s. 6d. More of the lower qualities 
than of foundry kinds were on the market, and prices 
were rather easy. pe Bey cary 42s.; mottled, 41s. 6d.; 
and white, 41s. 3d. t st hematite pig iron was 
somewhat dull. As low as 5ls. 3d. was accepted for 
early core of mixed numbers; whilst No. 1 was 
put at 51s. 9d., and No. 4 forge at 49s. 6d. Spanish ore 
was quiet and only a small business was reported to have 
been done recently. Rubio, of 50 per cent. quality, still 
stood at 14s. 6d. ex-ship Tees, and what sales had been 
recorded were understood to have been done at about 
that figure. Freights—Bilbao-Middlesbrough—were said 
to have been fixed at 4s. 3d. To-day business was almost 


Manufactured Iron and Steel.—In these two branches 
of the staple industry there is little new of. moment to 
report. Some producers report rather better inquiries, 
but few orders are being secured, and quotations are not 
only stationary but largely nominal. Market rates still 
stand: —Common_ iron rs, 6/. 2s. 6d.; best bars, 
61. 12s. 6d.; iron ship-plates, 6/. 7s. 6d.; iron ship-angles, 
6l. 2s. 6d.; steel ship-plates, 5/. 12s. 6d.; steel boiler- 
plates, 7/.; steel ship-angles, 5/. 5s.; steel joists, 5/. 5s.; 
steel sheets (singles), 77. 5s.; steel sheets (doubles), 77. 15s. ; 
and heavy sections of steel rails, 47. 10s.—all less 24 per 
cent. discount, except rails, which are net at works. 


Coal and Coke.—Fuel may be said to be in good request. 
For most descriptions of coal there is an average demand 
for this season of the year. The consumption of gas-coal 
as yet shows very slight increase. There is an abund- 
ant supply of bunker coals, and quotations are rather 
weak. For unscreened Durham kinds from 7s. 6d to 8s. 
f.o.b. is named. There is no alteration in manufacturing 


rq | coal. Household coal is very quiet. Coking coal is in 


pretty good demand. The local consumption of coke 
continues heavy, and fairly large parcels are being taken 
up for shipment. Average blast-furnace qualities are 
firm at 14s. 3d. delivered here, and export ccke runs from 
16s. 3d. to17s. f.o.b. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron and Steel Trades.—The demand for all classes 
of Swedish iron and steel is still quiet. The Swedish 
makers, however, are not so badly off, as they are less 
dependent upon Sheffield than they used to be as a market 
for their steel. A large proportion of their iron still 
comes here. Quite recently two of the Dannemora iron 
works, which have not for some time been carried on at 
a profit, have been closed. Their stocks have yet to come 
on the market, but no more of those special brands will 
be made. Some of the middle class Swedish irons have 
ceased to be made, on account of the cost of production 
and the lowness of prices. The best Dannemora brands 
are still freely used here, though not to the same extent as 
formerly, on account of the increasing use of high-speed 
steels, into the manufacture of which they do not enter. 
The crucible steel trade is still very slack, the demand 
from both the home and foreign markets being below the 
average. 

South Yorkshire Coal Trade.—There is no change of 
importance in the coal trade generally. The steam-coal 
pits are working well just now, and are pressing the 
railway companies to convey their output with all 
despatch to the North-Eastern ports. On the whole, the 
demand is better than at one time was anticipated. 
There is no improvement in the tonnage going into the 
iron and steel works, and the demand for common fuel is 
moderate. The gas companies are using more than might 
have been expected at this season, and the railway com- 
aman are taking their full contract quantities. The 

ouse-coal trade is extremely quiet, and prices are weak. 
There is no change to note in the coke branches. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for large steam-coal has not im- 
proved ; the transactions concluded have been almost en- 
tirely for prompt shipment. The best large steam-coal 
has made 13s. 9d. to 14s. 3d. per ton, while secondary 
| ane have brought 13s. to 13s. 3d. per ton. The 

emand for house coal has been dull, and previous prices 
have been barely maintained. The best ordinary quali- 
ties have made 13s. 6d. to 14s. per ton, while secondary 
descriptions have made 10s. 6d. to 13s. per ton; No.3 
Rhondda large has been quoted at 18s. 6d. to 13s. 9d. per 
ton. Coke has shown little change; foundry qualities 
have brought 17s. 6d. to 18s. 6d. per ton, and furnace 
ditto 15s. to 16s. 6d. per ton. As regards iron ore, 
Rubio has been quoted at 13s. 6d. per ton; Almeria, 
13s. 6d. to 13s. 9d. per ton ; and Tafna, 14s. 6d. to 14s. 9d. 
per ton ; charges including freight to Cardiff or Newport. 


Douwlais.—The Goat Mill last week rolled upwards of 
4000 tons of steel rails to the order of the Buenos Ayres 
and Pacific Railway Company. Satisfactory progress 
has continued to be made in the sleeper mill. The big 
mill has turned out large quantities of fish-plates for the 
Great Western Railway, as well as for certain South 
American railways. 


Lianmorlais.—The Lynch Colliery Company, which 
has been carrying on sinking operations for the last 
eighteen months, has struck the Lynch seam, which is not 
only an excellent house coal, but is also a smiths’ coal of 
high quality. 


Newport.—The Newport Town Council decided on 
Tuesday toapply to the Local Government Board for 
authority to borrow 17,825/., repayable within 25 years, 
for extending its electric light and power system. 


South Wales Coal and Iron.—The exports of coal from 
the six princi Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly—in June were :— 
Foreign, 1,829,172 tons ; coastwise, 348,008 tons; making 
a total of 2,177,180 tons, as compared with 1,792,110 
tons in June, 1903. The exports of iron and steel from 
the. six ports in June were 6766 tons; of coke, 7692 
tons ; and of patent fuel, 118,581 tons. The total exports 
of coal for the six ports in the first half of this year were: 
—Cardiff, 9,114,198 tons; Newport, 2,010,327 tons ; 
Swansea, 979,344 tons; Port Talbot, 472,936 tons ; Neath, 
141,906 tons; and Llanelly, 142,934 tons, making an 
te of 12,861,645 tons. The exports of. iron 
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tons; Newport, 14,390 tons; Swansea, 10,114 tons; 
and Port Talbot, Neath, and Llanelly, nil; making 
an aggregate of 52,175 tons. The exports of coke were :— 
Cardiff, 22,358 tons; Newport, 9158 tons; Swansea, 
12,664 tons; Port Talbot, 6743 tons; and Neath and 
Llanelly, nil; making an aggregate of 50,923 tons. The 
exports of tent fuel were :—Cardiff, 267,840 tons; 
Newport, 23,527 tons; Swansea, 289,096 tons; Port 
Talbot, 67,601 tons ; and Neath and Llanelly, nil ; making 
an aggregate of 648,064 tons, 





AmERICAN STREET Rartroaps.—There was a remark- 
able development of street and elevated railroads in the 
United States during the seven years ending with 1902 


inclusive. The —— of these undertakings has moved 
on as follows during the period in question :— 
Electric Street Other Street 
Year. Railroads, ailroads, 
Miles. Miles 

1895 10,363 3225 

1896 12.133 2337 

1897 13,765 1953 

1898 . 15,942 1607 

1899 17,665 1277 

1900 19,314 1128 

1901 22,217 967 

1902 25,789 640 


It will be seen that electric traction has been steadily dis- 
placing other power on American street lines. The growth 
of the business of these undertakings is illustrated by the 
continual increase in the number of cars in use upon them, 
In 1895 the number of cars owned was 44,745 ; in 1896, 
48,182; in 1897, 51,532; in 1898, 56,772; in 1899, 58,569 ; 
in 1900, 62,918; in 1901, 65,900; and in 1902, 71,312. The 
amount of capital invested in American street railroads 
has now become very considerable, being returned as 
follows year by year since 1895 :— 


, Capital Stock. Funded Debt. 
Year. . dols. dols, 
1895 748,014,206 552,125,505 
1896 784,813,781 590,596,391 
1897 846,131,691 633,079,178 
1898 904,169,236 698,830,423 
1899 $91,012,762 782,963,471 
1900 1066, 196,460 866,868,673 
1901 1360,712,238 1055,451,817 
1902 1632,073,254 1274,429,291 


We thus arrive at the astonishing fact that, while the 
capital stock and funded debt of American street railroad 
companies amounted, in 1895, to 1,300,139,711 dols., the 
oe total had risen, in 1902, to 2,906,502, 545 dols. 
In other words, 581,300,5097. had been invested in 
American street railroads. 





Our Coat ABROAD.—The exports of coal from the 
United Kingdom in June were 4,243,700 tons, as com- 
pared with 3,678,789 tons in June, 1903, and 3,568,107 
tons in June, 1902. These totals were increased to 
4,423,358 tons, 3,829,293 tons, and 3,720,583 tons respec- 
tively by the addition of coke and patent fuel. Attempts 
have been made in various quarters to show that the 
export duty imposed in April, 1901, upon coal clearing 
from British ports, has had a crippling effect upon the 


coal trade; but the data which we have just given can |S 


scarcely be said to support this gloomy conclusion. The 
principal exports made in June compare as follows with 
ae corresponding exports in June, 1903, and June, 
1902 :— 








Country. June, 1904. June, 1903. | June, 1902. 
tons. tons. tons. 
Russia 466,880 369,894 375,706 
Germany 534,129 560,120 468,497 
France 528,954 522,427 505,500 
Italy .. 586,327 414,634 003,404 





The aggregate exports of coal from the United Kingdom 
in the first half of this year were 22,604,579 tons, as com- 
pared with 21,724,922 tons in the corresponding period of 
1903, and 20,049,398 tons in the corresponding period of 
1902. These totals were increased by the addition of coke 
and patent fuel to 23,582,668 tons, 22,489,303 tons, and 
20,865,973 tons respectively. The principal exports in 
ai: halves of the last three years were the fol- 
owing :— 








Country. | 1904 | 1903. | 1902. 

: tons | tons | tons 
Russia... 1,175,824 | 920,711 | 876,804 
Sweden 1,821, 1,268,293 | 1,117,265 
Denmark 1,126,923 975,674 920,704 
Germany * -.| 2,823,067 | 2,815,545 2,598,323 
France .» eee | 8,444,607 | 3,430,061 | 3,453,845 
Spain .. 1,296,125 | 1,210,114 | 1,237,023 
Italy .. 3,247,522 | 3,015,238 | 2,934,402 
Egypt ad 1,125,885 | 1,030,620 941,925 
United States £6,545 | 1,081,985 | 60,971 








Our coal exports increased this year to Norway, Holland, 
Belgium, Portugal, Greece, Turkey, Chili, Brazil, Ar- 
gentina, Gibraltar, Malta, and British India; but they 
decreased to Algeria, Uruguay, and British South Africa. 
Including coal ship for the use of steamers engaged 
in foreign trade, 31,921,129 tons left our shores to June 30 
this year, as compared with 30,379,939 tons in the corre- 


Sponding six months of 1903, and 28,049,760 tons in the 
Corresponding six months of 1902. We have accordingly 
been sending our coal abroad at the rate of 63,842,258 
tons per annum this year, as compared with 60,759,878 
op] annum in 1903, and 56,099,520 tons per annum 





MISCELLANEA. 


_ THE work of la “4 sat the electrical supply 
lighting of Sydney by W. T. Henley’s Telegraph Works 
are werk Limited, London, has m carried along 
satisfactorily. In one week 94 miles were laid in 5 days, 
the whole work of covering and restoring pathway being 
completed. 


_ The Mersey Dock Bill, discussed at length in an article 
Lin our issue of July 1 (page 20 ante), was rejected by the 
House of Commons on the third reading, largely because 
the Board of Trade took the very proper view that a 
change in the law as to net tonn should be general, 
and not the subject of a private Bill. 


for the 


The workmen et in the construction of the Jung- 
frau Railway have at length reached an altitude of 9800 ft., 
the work having been carried on without cessation during 
last winter. Before reaching the Mer-de-Glace station, 
however, 760 yards of tunnelling remain to be done, and 
as the boring can only be done from one end, it will be at 
least a year before the undertaking is completed. The 
new branch line from Eigerwand v0 Mlende-Clese will not 
be ready for traffic before 1906. It will be remembered 
that the Federal Council opposed the concession on the 
medical advice that men would be unable to withstand 
the effects of such an altitude, although so far this predic- 
tion has, fortunately, not been realised. 


A committee of the London County Council recom- 
mend the acceptance of a tender by the Westminster 
Construction Company, Limited, amounting to 348, 4162., 
in connection with the scheme now in progress for the 
improvement of the drainage of the Metropolis. The 
contract is one in connection with a project which will 
ultimately cost three millions sterling, including new 
main drainage systems in the extreme south of the Metro- 
politan area, and therefore at a higher level than the 
existing main sewer; but the discharge will still be at 
Crossness, on the Thames. Outlet works exist there 
already, and part of the new scheme, costing 73,980/., is 
now being carried out. The contract now to be fixed 
is for a sewer from Crossness to Catford. A large scheme 
in connection with the northern system is to be carried 
out by Messrs. William Kennedy, Limited, London, for 
82,5102. In the one case the range of prices was from 
eae to 675,943/., and in the other from 82,510/. to 


A committee has been formed in the Manchester 
University to. procure a portrait of Professor Osborne 
Reynolds, LL.b., F.R.S., the senior member of the 
teaching staff, as a memorial of the long and distin- 
guished services which he has rendered to the Owens 
College, and of his many valuable original contributions 
to physical science and engineering. A large number of 
subscriptions have already been received from members 
of the University; but, in view of the eminent and 
widely-recognised position which Professor Reynolds 
holds as a scientific investigator, it is felt that there are 
many friends not immediately connected with that bod 
who would be glad to be associated with the memorial. 
The movement is supported by the President of the 
Royal Society and Professor Larmor (Sec. R.S.), Lord 
Kelvin Lord Rayleigh, Sir B. Baker, Sir W. H. White, 

ir O. Lodge, Professor Ewing, Professor A. B. W. 
Kennedy, and others. Subscriptions will be received by 
Mr. 8S. Chaffers, Owens College, Manchester. 


The Electric Lighting Committee of the Shoreditch 
Borough Council propose to hold an exhibition of electric 
lighting A ar accessories, machinery in motion, &c., 
at the Pitfield-street Baths, Hoxton, in October next. The 
exhibition will be open from the 10th to the 12th of that 
month, and it is hoped that all kinds of light machinery 
will be well represented, the object being to benefit the 
local industries and provide a day load for the electricity 
supply department. Manufacturers of machinery used in 
any of the trades carried on in the district are specially 
invited to enter. Rent for stands will be very moderate, 
and current for lighting or power will be supplied free to 
exhibitors. The general public will be admitted on pay- 
ment of 2d., though a certain number of free admission 
tickets will be given to firms exhibiting. Applications 
for space should be sent in not later than August 15 next, 
addressed to the Borough Electrical Engineer, Coronet- 
street, Shoreditch, at whose offices a plan of the building 
may be inspected. 

A deputation from the Roads Improvement Associa- 
tion has interviewed Sir Herbert Jekyll, at the Board of 
Trade, with reference to the erection of — in the centre 
of the carriage-way for pag: and light railway pur- 
poses, the width of roads on which tramways and light 
railways were constructed, and the condition of the 
bridges on public roads belonging to railway and canal 
companies. Mr. Worby Beaumont said the central posts 
were unnecessary, and gave rise to the dangerous practice 
of racing to get by between vehicle and post. The 
asked the Board of Trade to refuse to sanction suc 
central posts. Colonel Crompton, C.B., said they desired 
to have a minimum width of 33 ft. for a double line of rails 
and 27 ft. for a single line, which was in accordance with 
the recommendation of a departmental committee on the 
subject of highway authorities and administration in 
England and Wales. Sir Herbert Jekyll said some of 
the matters referred to concerned the Local Government 
Board more than the Board of Trade, but the whole 

uestion would receive the most careful consideration of 
the Board of Trade. 
The annual report of Mr. Arthur Whitelegge, C.B., 
Chief Inspector of Factories and Workshops, has 
issued for the year 1903 as a Blue-book (Cd. 2139). The 
report states that at the close of the year there were 





102,939 factories and 144,148 workshops upon the registers. 


These totals include laundries, but not men’s workshops, 
domestic workshops or factories, docks or warehouses. 
There were received from occupiers during 1903, 317,933 
statutory reports ; aene hem 92,600 of accidents, 153,976 
of overtime, and 30,531 humidity records, At the end of 
1903 there were 1976 certifying surgeons in the United 
Kingdom, 161 of whom were appointed during the year to 
fill vacancies. A Parliamentary return of cotton factories 
and machinery used therein was papas in the depart- 
ment and laid before the House of Commons (289), A 
similar return of machinery used in woollen, worsted, and 
shoddy factories is now being prepared. Another Par- 
liamentary return (102), dealing with the cases of lead- 
poisoning reported in connection with the china and 
earthenware manufacture in -1902 was made in 1903 ; and 
a like return (103) of the cases reported in 1903 has since 
appeared. Arrangements were made for determinations 
of carbonic acid as a measure of the efficiency of ventila- 
tion in factories and ca gr generally. The new 
regulations for file-cutting and for the manufacture of 
electrical accumulators include specific requirements as to 
means of ventilation. The attention of the inspectors has 
been specially directed to the requirement of section 6 :— 
(1) That ‘‘in every factory and workshop adequate 
measures must be taken for securing and maintaining a 
reasonable temperature in each room in which any person - 
is employed, but the measures so taken must not interfere 
with the purity of the air of any room in which any person 
is employed.” In the two new codes of regulations for 
dangerous trades already named, provision is made for 
cleanliness of floors, and in file-cutting shops it is required 
that the walls and ceilings shall be limewashed twice in 
each year. New codes are in force for file-cutting by hand, 
and for the manufacture of electric accumulators. The 
pottery arbitrations have been completed by further 
awards. Samples of glaze taken by the inspectors in the 
works under exemption, and examined at the Government 
laboratory, were found to conform to the requirements 
with a few minor exceptions, where a small excess was 
attributable to want of care in grinding. There was a 
further decline in the number of prosecutions, the total for 
1903 being 2635, as compared with 3426 in 1902, and 3770 
in 1901. 








TELEGRAPHY IN THE ConGo.—In the construction of 
a 750-mile telegraph and telephone line in the Belgian 
Congo district t difficulties were encountered in 
crossing several large streams. At Underhill the river 
was Cc by means of two steel pylons 50 ft. high and 
2620 ft. apart, placed respectivel ok? ft. and 206 ft. above 
high-water level. The crossing of the Kasai was probably 
the most difficult, as it was necessary to keep the stream 
clear for summer traffic. Advan was taken Of a rocky 
island in the river, and the crossing was made in two 
spans, one of 1472 ft. and the other of 2198 ft., three 
supporting pylons being used. 





Our Rats ABROAD.—The exports of rails from the 
United Kingdom were scarcely maintained in June, 
having come out for the month at 54,463 tons, as com- 

red with 61,237 tons in June, 1903, and 60,969 tons in 

une, 1902. To these totals the shipments of the three 
principal colonial groups made the following contribu- 
tions :— 














| * | 
Colonial Group. | June, 1904. | June, 1903. | June, 1902. 
tons | tons | tons 
British South Africa 5,156 | 18,581 | 8,927 
British India S 7,893 4,366 19,379 
Australasia .. 8,865 2,154 5,655 
Canada 10,119 | 17,978 9,145 





The aggregate colonial demand for last month was accord- 
ingly 27,033 tons, as compared with 43,016 and 38,106 
tons. The general result indicated can scarcely be regarded 
as satisfactory ; all that can be said is that it would have 
been a great deal worse but for the still substantial de- 
mand for British rails in Canada. The main cause of the 
contraction of the colonial movement has been the 
diminished demand for our rails in India, where railway 
construction would appear to showing less activity. 
The aggregate exports of rails from the United Kingdom 
in the first half of this year were 261,365 tons, as com- 
pared with 342,489 tons in the first half of 1903, and 
276,559 tons in the first half of 1902. It will be seen that 
the exports have fallen off this year to the extent of no 
less than 81,124 tons, and it appears extremely doubtful 
whether this great declension will be recovered. The 
shipments of the four principal colonial groups in 
= first halves of the last three years have been as 
‘ollows :— 





Colonial Group. 1904, 1903. 1902. 
tons tons tons 
British South Africa 83,475 §1,078 17,813 
British India is 82,850 64,820 104,664 
Aust ‘ 7,215 37,341 \ 
Canada 22,994 42,680 18,582 


The aggregate colonial demand to June 30 this year 
accordingly amounted to 146,534 tons, as compared with 
225,919 tons and 174,953 tons in the corresponding 
periods of 1903 and 1902 respectively. The comparison 
exhibits great vicissitudes, and, upon the whole, they 
have been decidedly unfavourable. Our exports of rails 
to Argentina to June 30 this year were 35,422 tons, as 
compared with 21,510 tons in the first half of 1903, and 


been | 41,784 tons in the first half of 1902. The value of the 


rails exported to June 30 this year was 1,297,417/., as 
compared with 1,849,059/. in the corresponding period of 








1903, and 1,542,807/. in the corresponding period of 1902, 
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STRUCTURAL STEEL. 

THE enormous growth, during late years, in the 
use of metal for the construction of bridges, roofs, 
buildings, &c., led to the production of the material 
known as ‘‘ structural” steel, which is now manufac- 
tured with an exactitude, as to ultimate strength, 

ercentage of elongation, and chemical properties, 
little short of marvellous. In the early days of the 
manufacture of such steel, many were the efforts put 
forth to produce it commercially of a quality that 
could be relied upon to vary only a very small 
percentage from a specified standard ; the standard 
aimed at being generally an ultimate tensile strength 
of from 27 tons to 28 tons per square inch, with a 
percentage of elongation of from 20 per cent. to 25 
per cent. in a length of 8 in.; but it was a consider- 
able time before the material could be made with 
sufficient regularity to satisfy careful engineers. 
At the present day there is no difficulty in pro- 
ducing structural steel with an exactitude as to 
quality that leaves little to be desired. When the 
industry was in its infancy, low carbon steel was, 
as is well known, chiefly made by the Bessemer 
process ; but in a few years this was largely super- 
seded by the Siemens - Martin open-hearth acid 
process, which now, together with the basic open- 
hearth process, is employed in producing the larger 

roportion of the steel used in the construction of 
a tt and similar works. 

When mild steel began to take the place of iron, 
engineers were inclined, naturally enough, to view 
the new arrival with a certain amount of suspicion, 
and to adopt it with all the caution typical of a 
conservative class. Some of the bolder spirits 
welcomed it with satisfaction, if not with joy; while 
others, less sanguine, clung to wrought iron with a 
tenacity worthy of a better cause. In the early 
days of the use of mild steel the cautious men were, 
perhaps, not altogether without justification, be- 
cause, as before stated, the material available 
did not prove altogether faultless, with the result 
that many members of the profession refused to 
adopt it, and left their more enterprising brethren 
to bear the responsibility of what they themselves 
considered doubtful experiments. We may, in 
fact, say, in justice to those engineers who moved 
at the slower pace, that the earlier mild steels were 
apt to vary in their chemical and physical prdper- 
ties in a way that was certainly not calculated to 
inspire absolute trust in their behaviour, unless 


98 | their use was accompanied by very careful selection 
38 | and inspection. 


Although British and Continental engineers 
have, since the use of mild steel commenced, 
chiefly employed only one grade of the material, 


135|such has not been the case in America, where, 


until quite recently, two grades—viz., soft steel 
and medium steel—were almost universally speci- 


fied by engineers, the grade selected depending, 
of course, on the special duty which the steel 
had to perform. 


If we look through the speci- 





fications for structural steel drawn up by any 
of the leading American engineers, or bridge- 
builders, we find that the two grades—soft and 
medium—are always-mentioned, and are used for 
distinct purposes, in a way which points to a 
strong faith in their different qualifications. 
Take, for instance, the American Bridge Com- 
ace general specifications for steel highway 
ridges. - In this there are both soft and mild steel 
specified, and, in addition, a quality of steel of an 
extra ductile quality, to be used for rivets. For 
soft steel the ultimate strength ranges from 
52,000 lb. to 62,000 lb. per square inch, with an 
elongation 25 per cent. in 8 in., and it is required 
that a test-piece shall stand bending 180 deg. flat 
on itself, without fracture. For medium steel the 
ultimate strength is fixed at from 60,000 lb. to 
70,000 lb. per square inch, the elongation 22 
per cent., and the bending test 180 deg. to a 
diameter equal to the thickness of the test-piece, 
without fracture on the outside of the bent portion. 
For rivet. steel an ultimate strength of 48,000 Ib. 
to 58,000 lb. per square inch is specified, with an 
elongation 26 per cent. in 8 in., and a bending 


ead | test of 180 deg. flat on itself, without fracture on 


the outside of the bent portion. 

Now in English practice there is usually only one 
grade of steel used for structural purposes, and that 
grade corresponds very closely with the ‘‘ medium ” 
steel used in America; it is specified to have an 
ultimate tensile strength of from 27 to 32 tons per 
square inch, with an elongation, measured in a length 
of 8 in., of not less than 20 per cent. It is also 
usual to specify a bending test, such that a specimen 
piece shall, when heated to a cherry red and cooled 
in water having a temperature of 82 deg. Fahr., 
bear bending double, when cold, round a curve, the 
diameter of which is not more than one-and-a-half 
times the thickness of the piece, without showing 
any signs of fracture. Rivet steel is, as in America, 
usually specified of a softer kind, and must have 
an ultimate tensile strength of from 26 to 30 tons 
per square inch. It must also be capable, when 
cold, of being bent double on itself without showing 
signs of fracture. 

Of late years a feeling has grown up 
American engineers that the “‘ soft steel” usually 
mentioned in their specifications might very well 
be omitted, because the limits mentioned for the 
two classes of steel—both ‘‘ soft” and ‘* medium ” 
—always overlapped in the higher limit for the 
‘soft ” steel seme § the lower one for the ‘‘ medium,” 
and because both grades of steel could be made 
from the same ingot, and were practically alike. 
The American Bridge Company fix the limit 
for soft steel at from 52,000 lb. per square inch 
ultimate tensile strength to 62,0001b., and for 
‘*medium” steel from 60,000 lb. to 70,000 Ib. 
Mr. Theodore Cooper specified, in 1901, a range 
of from 54,000 lb. to 62,000 Ib. for ‘‘ soft” steel, 
nome 60,000 Ib. to 68,000 Ib. for ‘* medium ” 
steel. 

At a meeting of the American Society for Test- 
ing Materials, held at Atlantic City last year, the 
question as to the desirability of specifying a single 
grade of open-hearth structural steel for bridges of 
ordinary span was discussed by some of the lead- 
ing bridge designers and builders, and the matter 
very fully gone into, with the result that the 
general opinion of these engineers appears to have 
been that it was desirable to specify in future only 
one grade of steel for structural purposes, rivet 
steel, of course, not being cntladed in this. The 
wisdom of this decision will appeal to English 
engineers who in their practice have always 
been satisfied with one grade of steel, having 
an ultimate tensile strength ranging from 27 
tons to 32 tons per square inch. Why has it 
been the practice in America to specify two 
grades of steel? In order to answer this ques- 
tion it may be well, perhaps, to refer to the 
history of bridge-building in that country, as re- 
viewed by Mr. C. C. Schneider, of the American 
Bridge Company, from the time that steel was first 
used as a structural material. When first adopted, 
steel was only used in structures of considerable 
magnitude, and then only in certain of the 
heaviest members, in order to reduce the dead load 
and the sizes, which at that time could, even in 
the largest bridge works, only be handled with 
difficulty. Steel having a high ultimate strength 
and elastic limit was therefore’ specified, and the 
working stresses increased in proportion. As, 
however, more knowledge was gradually gained of 


among 





the properties of steel, it was found that this very 
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high steel was not a safe material to use in railroad 
bridges, for it was not adapted to withstand im- 
pact. Engineers therefore began to specify more 
ductility and a lower ultimate strength, and con- 
tinued to lower their requirements for ultimate 
strength, as the price of steel decreased, until the 
ultimate strength had come down from over 
100,000 Ib. per square inch to from 62,000 lb. to 
70,000 lb., on what is now classed as ‘‘ medium ” 
steel. 

Some twenty years ago, steel, as a structural 
material, was used only to a very moderate extent, 
and chiefly for large bridges or other special work ; 
but gradually it came into extensive use, and rail- 
road companies began to build small-span bridges 
and plate-girders of it ; while for eye-bars it was 
almost exclusively used. Most of the rolling-mills 
that had up to that time manufactured wrought 
iron equipped themselves with steel furnaces, but 
continued for some time to manufacture both 
wrought iron and steel. The change from wrought 
iron to steel was, however, very rapid, until, a few 
years later, it was practically impossible to obtain 
wrought shapes, and engineers who would have pre- 
ferred to use these were obliged to adopt steel 
instead. In consequence, they naturally specified a 
grade of steel as near to wrought iron as possible. In 
this way the present use of two grades of steel in 
America is accounted for; but as steel has now long 
passed the experimental stage, we are not surprised 
that there should bea movement on foot to simplify 
matters by specifying one grade only, for surely this 
should be anadvantage both to the producer and to 
the consumer; to the former because he would be 
able to carry on his business on simpler and more 
systematic lines, and to the latter because he would 
be the gainer on account of the greater uniformity 
of the material which would result from only one 
grade of steel being manufactured. 

Another argument in favour of the adoption of 
one grade of steel in America appears to be that 
at present a large percentage of the structural 
steel is made by the basic process, and it seems 

robable that this process will be the one of the 
uture for ordinary structural steel. There is a 
prejudice against basic steel in certain quarters in 
this country, which prejudice we do not consider is 
supported by facts; but in America no such feeling 
exists ; basic steel, having an ultimate strength of 
from 58,000 lb. to 60,000 lb. per square inch, if 
xed manufactured, being looked upon as a 
ighly satisfactory material for structural purposes. 
There is another argument also in favour of one- 
grade steel, which is, that by its adoption a more 
uniform practice all over the world may be estab- 
lished, and engineers who issue eccentric specifica- 
tions will not receive much consideration from steel- 
manufacturers. 

Granting the advisability of adopting one grade 
of steel, the question has arisen among American 
engineers as to what is the proper grade of steel to 
use. Much discussion has taken place on the 
subject in the States, and most of the leading engi- 
neers there have expressed themselves on the sub- 
ject, some arguing in favour of a continuation of 
the use of two grades of steel, while others (and 
they the majority) advocate strongly the adoption 
of only one grade, and that of the higher quality. 
After all, however, when the views of these men 
are examined and compared, there seems to be a 
wonderful unanimity. The prevailing impression 
left in the mind is that it is a case of Tweedle- 
dum and Tweedledee, and that the most suitable 
steel to adopt is one having an ultimate average 
tensile strength of about 60,000 Ib. per square inch. 
The other properties of the material, such as the 
yield point, and the percentage of elongation, to be 
fixed to suit this range of tensile strength. 

The preceding figures do not refer to rivet and 
pin steel, the former having to be soft and ductile, 
particularly for rivets put in during erection, and 
ranging between 50,000 Ib. and 58,000 Ib. ultimate 
tensile strength per square inc ; while the pin steel 
must be quite hard, with a tensile strength between 
75,000 lb. and 85,000 lb. per square inch. 

The decision arrived at by the American Society 
for Testing Materials has been that a one-grade steel 
having an ultimate tensile strength of from 55,000 lb. 
to 65,000 lb. per square inch is, on the whole, 
very desirable ; and this decision will no doubt bear 
fruit, to the advantage both of the manufacturer 
and the consumer. It has been clearly demon- 
strated that such steel is quite reliable, and may 


be used with advantage for all structural purposes ; | p 


for it can stand more abuse than the best double- 





rolled wrought iron, and can be punched and 
sheared with no greater injury than such treatment 
would inflict on the latter metal, if the thickness 
does not exceed § in. We feel sure that American 
engineers are wise in having come to so important 
a decision. The situation may be very clearly 
summed up in the words of Mr. J. E. Griener, 
bridge engineer to the Baltimore and Ohio Rail- 
way :—‘‘ Engineers should keep pace with the 
times. The so-called soft steels served their time 
after they had quieted the nerves of the conserva- 
tives. That time has passed, and at present there 
is no material difference in the working qualities 
of the soft and medium steels as usually furnished 
and accepted. Either grade can be rolled from 
the same billet.” 








THE GLASGOW TRAMWAYS. 

Tue tenth annual report by the Glasyow Cor- 
poration Tramways Committee, which was presented 
at the meeting of council a fortnight ago, contains 
an abstract of the revenue and expenditure for the 
year ending May 31, 1904, and is in many respects 
an interesting document. The extent of the city’s 
tramways undertaking—covering now 140 miles 
of single track—is sutticient in itself to make the 
management a matter of more than local im- 
portance ; and as the financial methods of the Tram- 
ways Committee have not always met with approval 
in past years, outside the city, one is naturally led 
to examine each fresh statement of account, to note 
whether changes have been made, or if the old 
criticisms must still hold good. It is not possible 
for us to deal here with the financial condition of 
the undertaking otherwise than in broad outline ; 
but the figures given below are suflicient to indicate 
the principles of management which have been 
adopted. 

The total revenue from all sources for the past 
financial year is 724,8511. 5s. 8d., while that for the 
previous year was 656,5721. 7s. 1ld., so that there 
is an increase in revenue of 68,2781. 17s. 9d. The 
main source of revenue is, of course, from tramway 
fares; but an income is also derived from the 
supply of current to the electricity department, 
and of the total increase of revenue above, about 
30007. is due to increased sales in this respect. We 
gather that in the course of another year or so this 
source of revenue may disappear altogether. But 
even if we omit thisitem of 30001., we have an addi- 
tion in one year to the annual income of about 
65,0001. That would be a very satisfactory result 
indeed if the whole of this sum, or the greater 
portion of it, could be counted as net gain to the 
owners ; but when we turn to the figures denoting 
the working expenses, we find that nearly the whole 
of this increase has there been swallowed up. The 
actual expenses during the year were 496,266l. 
14s. 1ld., as against 431,870/. 2s. 11d. for the 
previous year—an increase of 64,3691. 12s.; so that 
in spite of the very large addition to the drawings, 
the actual net gain to the Corporation from this 
increase of traffic is only 3882/1. This result can 
scarcely be called satisfactory. 

The situation may be expressed in another way. 
The tramway system has been extended in various 
directions during the year, and additional cars have 
been run in the city in the busy hours of morning 
and evening. Thus the car-mileage has been con- 
siderably increased, and we find that, in spite of 
the large increase in drawings, the average traftic 
revenue per car-mile has fallen from 11.19d. in 
1902-3 to 10.58d. in 1903-4—a loss per car-mile of 
0.61d. On the other hand, the average working 
expenditure per car-mile has increased slightly 
from 5.21d. to 5.26d., so that the margin of profit 
per car-mile is this year reduced by 0.66d. 

Now we shall see immediately that the net profit 
for the year is not any greater than is necessary to 
enable the Corporation to meet the statutory 
charges and provide for renewals, reserve, and 
depreciation, so it is important to account for this 
decrease in the receipts per car-mile. The com- 
mittee dismisses the matter with the brief state- 
ment that ‘‘this decrease is chiefly due to the 
augmented service of cars which is now given on 
all routes.” No doubt this is true as a general 
statement ; but what we should like to know—and 
what the Corporation ought to know—is whether 
the decrease is general over all the routes ; and if 
not, what parts of the system are responsible for 
the loss of revenue. If the Corporation would 
repare a return of the revenue per car-mile 
within the city, and also per car-mile on lines 


outside the city, and especially on the country 
portions, we believe that it would be found 
that the outlying portions are responsible for the 
reduction of profit per car-mile, and that in some 
cases Glasgow is really paying to supply cheap 
tram rides to the citizens of outside authorities. 
The Corporation have it in their power to verify or 
refute this belief ; perhaps they already know the 
exact truth in the matter; but in any case it is 
remarkable that they should be content in their 
official report to the ratepayers to account for a 
drop of 53 per cent. in the revenue per car-mile by 
a simple reference to ‘‘the augmented service of 
cars.” Let it be noted that we are here dealing 
solely with decreased revenue, and not with in- 
creased expenditure. Of course, the augmented 
service, which has involved an addition of 2,282,332 
miles on a gross mileage of over 16 million miles, 
is responsible for the great increase in the 
aggregate working expenditure; but whatever be 
the position within the city, the fresh expendi- 
ture outside the city bounds can certainly not be 
justified if the revenue derived from any section is 
not sufficient to meet the proportion of expenses 
for that section. The position would be different 
if the undertaking were a private concern ; here it 
is not so, but is secured on the assets of the rate- 
payers of Glasgow. We find that only 8.84 per 
cent. of the passengers carried paid more than a 
penny fare, so that long-distance traffic is clearly 
of little importance, and the traflic outside the 
city boundaries is mainly local, and not Glasgow 
traffic at all. It is therefore of the greatest im- 
portance that each section outside the city should 
pay its way. Inthe last three years the revenue 
per car-mile has dropped by no less than 1.24d., or 
over 10 per cent. 

Let us now consider briefly the disposal of the 
surplus, wrongly called ‘‘gross profit.” From 
the figures given above, it will be seen that the 
balance of revenue over working expenditure is 
228,584/. 103. 9d., only 3882]. 5s. 9d. more than 
that for 1902-3. From this there must be deducted 
the following sums :— . 


5,069 
59,308 
45,553 
25,000 

. 12,865 

147,795 
The first and last items in this list clearly ought 
to be deducted before any balance is struck, or 
an attempt made to show ‘‘ gross profit,” as the 
first is the equivalent of rent for the privilege of 
going into Govan, and the last must, by statute, be 
paid out of revenue. Of the other items, the 
fourth is the most interesting, as it shows that the 
Corporation has this year continued the increased 
payment to the common good introduced a year 
ago. We still contend that even at 25,000I. 
instead of 12,5001. this payment is too small, as it 
does not represent anything like the sum which the 
Corporation would demand from a company for 
way-leaves or mileage rates. The Tramways Com- 
mittee has in the past year itself received from 
the Fairfield Shipbuilding Company the sum of 
329]. 16s. 9d. for the use by their wagons of a 
section of the tramway lines—about one-third of a 
mile in length, we believe. This gives us an idea 
of the price at which the Committee values the 
privilege of running vehicles upon rails on the 
highway, yet it maintains that it is not bound to 
pay one penny to the city for this privilege, but is 
willing, as an act of grace, to pay 25,0001. per annum 
‘*during the pleasure of the Corporation.” Com- 
panies have always to pay heavily to local autho- 
rities for this privilege, whether the payment be 
called rent or not ; why should not the Tramways 
Committee, as purely a trading body, take the 
same burden upon itself? In the main streets of 
Glasgow the Corporation cars have practically a 
monopoly of the crown of the causeway, confining 
all other traffic, both fast and slow, to what is 
commonly called the ‘‘ walking line” at the sides, 
and it is surely only right that this great privilege 
should be adequately paid for. 

Deducting the payments above from the gross 
balance, we have a net balance of 80,790I. 10s. 3d. 
Of this, 62,0001. goes te depreciation, and the 
remainder to the reserve fund. The allocation of 
the depreciation allowances is interesting, espe- 
cially when compared with that made a year ago. 
The details for the two years are given in the fol- 


For the Govan tramways ... 
Interest on capital ... 

Sinking fund... % A Sab 
Payment to common-good fund ... 
Parliamentary expenses ‘ 





lowing table :— 
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Depreciation 1902-3. 1903-4. 
Allowance. £ £ 
Power-station plant None 10,000 
Ducts and manholes None 10,000 
Overhead wires 5,000 5,000 
Buildings ... 25,000 22,000 
Feeder cables iat 25,000 10,000 
Poles and rosettes... 10,000 5,000 
Total 65,000 62,000 


In addition to these sums, which are called 
‘* special . depreciation,” there are also allow- 
ances made for ‘‘ ordinary depreciation ” before the 
“‘ gross profit” is arrived at, amounting altogether 
to 78,6191. 8s. 7d. Thus, for example, in addition 
to the 10,0001. above against power-station plant 
there is an allowance of 19,2771. 17s. 9d. for ordi- 
nary depreciation under the title ‘‘ Power Station 
and Sub-Stations Plant;” and items 3, 5, and 6 
in the above table are additional to an allowance of 
16,9991. 10s. 11d. for ‘‘ Electrical Equipment of 
Line.” 

We do not propose to discuss now the adequacy 
or inadequacy of the total allowances, ordinary and 
special, taken as percentages of the capital expendi- 
ture. Those for the previous year were discussed in 
these columns in our issue for August 7, 1903. What 
we desire to point out is that the Corporation, which 
seems anxious to do what is right regarding deprecia- 
tion allowances, has absolutely no method in arriving 
at the proper sums to set aside for this purpose, but 
deals with the matter in a purely haphazard fashion. 
The principal cause of this unsatisfactory state of 
affairs is that the Corporation does not deal finally 
with depreciation until it has struck a balance and 
arrived at its ‘‘ profit.” The Tramways Committee 
profess to act each year on the principle that, 
as they have money at their disposal, they may as 
well, not as a duty, but as an act of grace, set it 
aside for depreciation ; but this will not bear in- 
vestigation. If poles and rosettes, overhead wires 
and feeder cables are parts of the ‘‘electrical equip- 
ment of the line,” why is not the proper allowance 
made once and for all? How is it possible to 
divide that allowance into two parts, ordinary and 
special ? We would not accuse the Glasgow Cor- 
poration of being so unwise as to swell its deprecia- 
tion account improperly, and although the Convener 
of the Tramways Committee stated in his speech 
to the Council that ‘‘ they considered the deprecia- 
tion fund quite ample for all purposes,” he at once 
went on to give reasons for some of the special 
allowances, which show clearly that they are quite 
necessary. All these allowances, then, are 
‘‘ordinary,” and there is nothing ‘‘special” about 
them ; and the only effect of this division is to 
make the ‘‘gross profit” appear larger than it 
really is to the extent of 62,0001. This is distinctly 
misleading to the citizens of Glasgow, and therefore 
very objectionable. It is also misleading to the 
Corporation as a whole, as it induces the belief that 
these sums need not be paid, and are only to be 
expected when there is a large surplus. That is 
very dangerous, as it creates a precedent which in 
bad years, if such there should be in the future, 
may be used as an excuse for starving the under- 
taking in order to show a profit. It also provides 
an argument, which has already been used, for the 
reduction of fares, though that is clearly undesirable. 
It would surely be more wise for the Committee to 
face the position boldly and to abolish this distinc- 
tion between ordinary and special depreciation. 
The ratepayers would then know exactly what to 
expect from their tramways undertaking, and the 
Committee would not lay themselves open to the 
criticism that they profess opinions concerning 
depreciation which, in their regard for the tram- 
ways, they have not the courage to act upon. 

There is only one other matter we need refer to 
at the present time. The Convener of the Tram- 
ways Committee stated in his speech that while 
they had paid during the past year 131,8511. in the 
making of new lines, their debt at the end of the 
year was 1,830,894/., or 58,4171. less than it was 
at the same date last year, and he then said that 
this fact ‘* showed that from the way in which the 
sinking and depreciation funds were working, it 
almost looked as if they would be able to make the 
new lines required without materially increasing 
their capital account.” Now we confess we do not 
understand what the sinking fund or the deprecia- 
tion fund for existing lines has to do with capital 
expenditure on new lines, or how it can be used for 
such a purpose. The former fund is for the repay- 
ment of the capital borrowed for the old lines, and 
the latter fund is for the replacing of worn-out 


buildings, plant, and machinery, and it is clear that 
if they are used for fresh capital expenditure, they 
cannot be used for the purpose for which they were 
created. If they are sunk in the business, they are, 
in fact, not funds at all, but merely accounts, and 
the name given to them is misleading. 

The undertaking as a whole is at present in a 
prosperous condition, and we hope it will continue 
so, though the policy of expansion gives cause for 
anxiety. The organisation is highly creditable to 
all concerned, and if the finance of the Committee 
were only as sound as the traffic management by 
their responsible servants is excellent, we should 
have nothing but the heartiest congratulations to 
extend to the Corporation. 








THE AMERICAN IRON EXPORT 
REVIVAL. 

Tae spurt of a couple of months ago in the 
American iron and steel trade has not been main- 
tained, and though production is once again being 
greatly reduced, the output of nearly all classes of 
manufacture is in. excess of home requirements. 
As a result, the exports are increasing again, but 
as they are being made at what they will fetch, and 
as Europe can make considerably more than it 
needs, there cannot be much profit in the business. 
Possibly there is a considerable loss, which is 
balanced by the high prices still commanded in the 
home market. During May the export movement 
was of larger proportions than that of any previous 
month since the shipments first began to attract 
attention last December. Of steel rails alone the 
exports were 41,388 tons. This is almost as much 
as the exports for the whole of the five months 
immediately preceding, the rail shipments in April 
having been 10,460 tons ; in March, 17,873 tons ; 
in February, 8465 tons; in January, 4960 tons ; 
and in December, 7522 tons. Exports of 41,388 tons 
in a single month constitute really an extraordinary 
amount, being at the rate of half a million tons a 
year. The reader will get a better idea of the 
magnitude of half a million tons of rails when we 
say that the country’s total output of Bessemer rails 
in 1903 was 2,813,583 tons. In May last year the 
exports of steel rails were no more than 295 tons. 
For the six months ending with May the exports 
were 90,668 tons, which compares with only 3863 
tons shipped in the corresponding six months 
of the previous fiscal year. In addition to the 
exports of rails, the shipments of steel billets, 
ingots, and blooms also increased materially, reach- 
ing for May last 31,527 tons, as against the 
trifle of 57 tons shipped in that month of last year. 
The amount is the largest, with one exception, 
of any month since the movement began to 
assume importance. For the half-year ending with 
May the exports of these varieties were 144,165 
tons, this contrasting with only 622 tons shipped 
in the same period of 1902-3. Combining rails 
with billets, &c., we get a total for the two of 
234,833 tons in the six months of 1903-4, as against 
no more than 4485 tons in the same six months of 
the previous year. Rails and billets, ingots and 
blooms, constitute simply two of the main divisions 
in the exports—the two divisions in which the 
increase is most pronounced. The improvement 
now, however, is extending to many other items. 
Taking the total of iron and steel in all various 
forms, it is seen that the value of the exports in 
May, 1904, aggregated 11,159,713 dols., as com- 
pared against only 8,330,063 dols. in May, 1903. 

As we have stated, it would be a mistake to 
regard this expansion as entirely healthy and 
profitable. By getting rid of the surplus, the 
producers keep the domestic market firm, and 
being in a position, through the existing conditions, 
to charge what they please to the home consumer, 
they can afford to make sacrifices in connection 
with what goes abroad. The present develop- 
ment is different from that before the boom, which 
dated from the beginning of 1901. Then there was 
a considerable expansion in iron and steel exports 
which resulted from a growing production and an 
active demand abroad, and sales were at remunera- 
tive prices, which was substantially the same as those 
of the domestic markets. They were based upon a 
cost of production that had been diminishing on 
account of the large scale upon which all the opera- 
tions were carried on in the country. But the 
industrial activity that was then under way, and 
the plans of railroads for extended and improved 
construction and equipment, together with a new 








impulse to building in manufacturing and trading 


centres, sent the home demand for iron and steel be- 
yond the capacity of the domestic industry to supply 
it. The natural result was to advance prices and leave 
nosurplus for export. The protective tariff prevented 
any substantial relief from abroad or any effective 
check upon the tendency to overdo. There was a 
chance for inordinate profits while the boom 
lasted. Behind the tariff barrier prices were forced 
UP» iron and steel plants were extended and multi- 
plied, and combinations were made with vastly 
inflated capital, not merely to economise and 
increase production, but to spread more widely 
the expected profits. Wages had to go up, and 
the cost of things in general from this and kindred 
causes advanced through all the industrial com- 
munity. Foreign trade in iron and steel products 
declined. Imports were kept down by duties, and, 
in spite of increased production, there was a 
diminished surplus for export. This process, 
stimulated by the protective tariff, was like a run 
of fever, and a reaction was sure tocome. High 
prices checked consumption, and, the most pressin 
needs being met, the domestic demand fell off. The 
higher wages and increased cost of production made 
it difficult to adjust prices to the changing situa- 
tion. The fever had had its run, with the 
usual exhausting effect. Furnaces had to be banked 
and steel works closed down to curtail production, 
but still there remained a surplus for which a market 
had to be found. The surplus has been disposed of 
at a sacrifice in price, while no corresponding con- 
cessions have been made in the domestic markets. 
Railroads have helped by carrying iron and steel 
products for export cheaper than for home dis- 
tribution; and now, struggling with increased 
operating expenses and diminishing receipts, and 
with difficulty in raising funds, they have to hold 
back their orders for rails and structural steel to 
await lower prices, while the same material that 
they need is sold in Canada and Mexico, or farther 
away, for 20 per cent. to 30 per cent. less than is 
demanded from them. There is nothing in the 
increase of exports and decrease of imports in iron 
and steel to denote progress and profit in domestic 
and foreign trade. 





THE TELEPHONE SERVICE. 

THE conference of the delegates of London local 
authorities, convened to consider the proposed 
purchase of the National Telephone Company’s 
system by the Post Office, met again on July 12 to 
consider the Postmaster-General’s reply to the 
remarkable resolutions passed by this conference 
on May 18. The Postmaster-General’s letter is 
dated June 6, and we can well understand the 
hesitation of the guiding spirits of the conference 
in making it public, for in the politest of terms the 
head of the Post Office informs the conference that 
the resolutions show not only confusion as to the 
facts of the situation, but lack of understanding of 
the subject with which they dealt. It is not often 
that a semi-official body receives such a rebuke 
from a public officer; but in this case, as we 
pointed out in our article of May 27, the resolu- 
tions of the conference were of such a con- 
fused and superficial nature that the rebuke was 
well deserved. 

The Postmaster-General’s letter, while more 
explanatory, emphasises the points of our article 
just referred to, showing that, in view of the fact 
that the negotiations now in progress refer to the 
whole country, whereas the agreement of Novem- 
ber, 1901, referred to London only, the recom- 
mendation that the Postmaster-General should 
proceed only in accordance with that agreement 
was unpractical. Similarly, Lord Stanley points 
out, in respect of the request that the local autho- 
rities shall be consulted with regard to any arrange- 
ment come to, that London local authorities cannot 
well ask for a monopoly of such consultation ; and 
to consult the local authorities all over the country, 
which would be the logical outcome of such a 
suggestion, is a course that can hardly be suggested 
seriously. 

In dealing with the question of rates for tele- 
hone service in London, the Postmaster-General 
indicates that the resolution of the conference,. 
calling for a substantial reduction, can only be 
taken as a mere expression of opinion, as the 
calculations upon which it is based are not made 
known. Lord Stanley kindly adds a short disquisi- 
tion on telephone rates which the delegates to the 
conference will do well to take to heart. The flat- 





rate system, he says, is unsuitable for a modern 
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telephone exchange service, and owes its con- 
tinuance to the force of custom and to the demands 
of a limited number of large users. The existing 
flat rate of 171. was said to be not unduly high by 
the Select Committee of 1898. On the other 
hand, the extent of the system has greatly increased 
of late years. As the system increases, so does 
the value of the service to the subscribers ; but 
the cost of construction and working increases in 
even greater proportion, and this must necessarily 
be the case in every growing exchange system. 
This renders the flat rate unpracticable. If fixed 
with regard to the cost of the service for a large 
exchange system, it must necessarily be prohibitive 
for small users; and if fixed on the basis of the 
cost of a small exchange system, it must soon 
become unremunerative. The Postmaster-General 
goes on to point out that the proper method of 
charge for telephone service is the message rate, 
the method of payment adopted by more than 90 

r cent. of the subscribers to the Post-Office 

ondon system ; this method, he adds, is largely 
responsible for the great increase in the develop- 
ment of the telephone service which has taken 
place during recent years in the United States. 

We trust that the Postmaster-General’s clear and 
convincing exposition of the theory of telephone 
rates will be taken to heart by those reformers 
whose method of reform is to jump at a conclusion 
without examination of the premises or thought of 
the consequences. The telephone service of London 
is already a great business, and is destined to grow 
to very much larger proportions in the near future ; 
unless the business is conducted on scientific lines, 
both technically and financially, the chief sufferers 
eventually will be the public—whose sole interest 
in the matter is the development of a widely- 
extended and efficient service. The local autho- 
rities, who presume to advise the Postmaster- 
General on highly technical matters, would be 
working directly against the real interests of the 
public which they represent if any weight were 
given to their haphazard and ill-considered resolu- 
tions. 

The problem of providing London with a widely- 
extended and highly-efticient telephone service must 
some day be attacked in real earnest, and the sooner 
the better. The present situation is not practical, 
either from the scientific or from the financial point 
of view. We have the National Company’s system 
doing the bulk of the business, but much hampered, 
both in the conduct of the actual business and in the 
extension and modernising of the system, by the 
eternal wayleave difficulty. We have the Post- 
Office system, art Thorne | by wayleave difficulties 
and provided with modern plant, serving a large 
number of small users, but serving them, as far as 
can be gathered from the Post-Office report, at un- 
remunerative rates. The existence of the two 
systems complicates the service, as two intercom- 
municating telephone systems introduce difficulties 
which do not exist with a single uniform system, 
and, since the area served by the two systems 
largely coincides, there must be a great amount of 
duplication of plant and consequent waste of capital. 
Any observer will notice in many London streets 
the distributing boxes of the Post-Office set in the 
pavement, and the wires and cables of the company 
overhead. 

Real progress is not being made toward the 
solution of the problem along the present lines. 
The telephone competition in London advocated 
by the Select Committee of 1898 has wholly failed 
in its original object, and it has failed even to 
place the London telephone service in the right 
road. The longer the present conditions are 
maintained the more difficult will the task become 
of amalgamating the two systems into one uniform 
and efficient system capable of indefinite expan- 
sion; and it is obvious that such an amalgamation 
must eventually take place. In the unsatisfactory 
engineering and business situation which has 
arisen we have one more illustration of the unto- 
ward results of political interference with technical 
industries. The Select Committee of 1898, under 
the guidance of the late Mr. Hanbury, advocated a 
policy of official competition which, while it has 
owe successful in producing a certain development 
of telephony, has produced that development along 
unsound and uncommercial lines. There has re- 
sulted much waste of public money and a situation 
which has placed sound and systematic progress as 
far to one side as ever. The announcement of the 


next turn which official telephone policy is to take 
will be received with much interest. 





FINANCES AND ECONOMICS OF 
JAPAN. 


WE have on previous occasions directed attention 
to the well-arranged Financial and Economical 
Annual which is issued by the Finance Depart- 
ment of Japan. That for 1904, which has just 
come to hand, has many improvements over its 
predecessors, not only in arrangement and extent 
of matter, but also by the introduction of diagrams, 
which show, in a graphical manner, the develop- 
ments which have taken place. An excellent map 
of the country, with the neighbouring coasts of 
China, shows the railway and steamship lines, and 
in itself is a striking illustration of the rapid 
progress which has been made, when we remember 
that little more than thirty years ago there were 
no railways in Japan, and very little shipping in 
foreign style. 

The introductory tables, dealing with the geo- 
graphy and population of Japan, are very instruc- 
tive to those who can understand all that they 
teach. The mere fact that the population has in- 
creased from 33,110,793 in 1872 to 46,304,999 in 
1903 explains a great deal. In that interval Japan 
has gone through an industrial revolution very 
similar to that which occurred in Britain in the 
beginning of last century, and she is now face 
to face with many similar problems, not the least 
difficult of which is a rapidly increasing population, 
for which food and outlets must be found. The 
population question—or, as Carlyle termed it, the 





postpone, for the present, the greater part of the 
above-mentioned public works, except those re- 
lating to naval and military preparations. 

A special war budget has been prepared and an 
extraordinary war expenditure of 380,000,000 yen 
has been authorised. This is to be met by increased 
taxation, public loans, Exchequer bonds, and tem- 
porary loans. A national loan of 100,000,000 yen 
has already been floated with great success, the 
total amount subscribed reaching 450,000,000 yen, 
and as the bonds were allotted chiefly among the 
lower classes, it is evident that, in the event 
of another loan being raised at home, the 
nation still retains ample margin for responding 
thereto. Interesting details are given of the sources 
of revenue of the different items of expenditure and 
of the various taxes, but for these we must refer our 
readers to the report itself. The total amount of 
the National Debt in 1904 is 564,918,951 yen, and 
a very small part of this was from foreign sources, 
Moreover, a considerable portion of it has been 
spent on productive works, which are now return- 
ing a good revenue, so that it cannot all be looked 
upon entirely as debt. 

The tables and diagrams relating to industry and 
commerce are very interesting and show the rapid 
progress which has been made in both these depart- 
ments. We shall on a future occasion note some 
of the most recent developments. A study of the 
tables which are given shows the nature of the im- 
ports and exports, and of the amounts, to the various 
countries. An outline is also given of the banking 
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TONNAGE OF VESSELS. 
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‘* condition-of-the-people ” question—is at the root 
of almost all economic and political action, and it 
must be taken into account when the position of 
Japan is being considered. 

he growth of the public revenue and expenditure 
is shown both by tables and diagrams. Thirty years 
ago the revenue did not much exceed 50,000,000 
yen. The estimates for the year ending March 31, 
1905, show an ordinary revenue of 217,625,999 yen, 
and an extraordinary revenue of 12,229,994 yen, 
or a total of 229,855,993 yen, while the ordinary 
expenditure is estimated at 171,736,914 yen, and 
the extraordinary at 51,444,316 yen, or a total of 
223,181,230 yen. During the current year no 
new public works will be commenced, but the fol- 
lowing sums were appropriated for works continued 
from previous years :— 


Yen 

Construction of war vessels... ... 6,700,000 
Construction and improvement of rail- 

ways... a Ke s ... 6,990,000 
Administration of State forests, &c. ... 1,990,000 
Hokkaido railways i. ae ... 1,530,000 
Colonisation of Hokkaid . 1,500,000 
Kure naval arsenal vr sis ... 1,460,000 
Coast batteries ... 730,000 
Colleges and schools 590,000 


The outbreak of the war with Russia has, how- 
ever, caused a dislocation of these plans, and it 
has been deemed proper to effect a very great re- 
trenchment in the general expenditure, and apply 
the surplus thus obtained to the payment of war 


expenses, and it has therefore been decided to| 
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system of Japan, which will be useful to those 
specially interested in financial operations. 

Engineers, however, will turn with greatest 
interest to the part of the report dealing with the 
means of communication, such as railways, shipping, 
telegraphs, &c., of which very complets statistics, 
both financial and engineering, are given. The 
above diagrams, showing the developments of the 
railways and the shipping, are specimens of the 
illustrations which are given in the report. 

The first railway in Japan, 18 miles in length, 
was completed in 1872. For some years the rate 
of construction was slow, but from 1883 onward it 
was very rapid, as from that date the Japanese 
students of engineering were able to undertake 
the supervision of the work. At the present time 
there are 1344 miles of State and 3150 miles of private 
railways in operation, and there are 852 miles under 
construction. For the most part they pay well, 
the larger giving dividends from 10 to 12 per cent. 
As is to be expected, some of the smaller do not 
pay so well, and some last year showed a loss. 
Posts, telegraphs, and telephones are to be found 
all over the country, and are largely taken advan- 
tage of. At the end of 1903 the Japanese mercan- 
tile marine consisted of 1088 steamers, of a gross 
tonnage of 657,269, and of 3514 sailing vessels, of 
a gross tonnage of 322,154, in addition to Japanese 
junks. The principal steamship companies are the 
Nippon Yusen Kaisha (Japan Mail Steamship Com- 

ny), the Osaka Shosen Kaisha (Osaka Merchant 
Steamship Company), and the Toyo Kisen Kaisha 
(Oriental Steamship Company). The following 
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table gives the number of registered vessels, classi- 
fied according to size, for the last ten years, and 
shows the increase, both in numbers and size, which 
has taken place in that time :— 
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THE IRONMONGERY, HARDWARE, 
AND ELECTRICAL TRADES EXHI- 
BITION. 

Tue Fifth Annual Exhibition of the Wholesale 

Ironmongery, Hardware, and Electrical Trades at 

the Royal Agricultural Hall, Islington, will come to 

an end this evening, having been open since 

July 12. The exhibitors this year number 155, a 

decrease as compared with the last exhibition of 

about 13 per cent.; but, notwithstanding this fact, 
the floor area of the hall is well covered, and the 
widely-varying articles which go to make an iron- 
monger’s stock-in-trade appear to be adequately 
represented. Most of these are rather of domestic 
than engineering interest, and show little novelty, 
although it is pleasing to note the high artistic 
standard attained in articles which lend themselves 
to decoration. Fire-screens, fenders, and fire-irons 
are shown in great variety, the beaten copper-work 
now so much in vogue entering into the construction 
of most hearth equipments. This material, as well 
as the oxidised brass now largely used, is a great 
improvement on the gaudy, lacquered brass of recent 
years; and now that the furnishing of a fireside is 
recognised as not beneath the attention of an 
artist, the result is entirely satisfactory, both from 
the «esthetic and utilitarian points of view. The 
improvement is also noticeable in other classes of 
household furniture, such as lamps, &c., a very fine 
show of the latter being made by the Wright and 

Butler Manufacturing Company, of Birmingham, 

among others. The British Prometheus Company, 

Kingston-on-Thames, show a wide range of electric 

cooking and heating utensils, which leave nothing 

to be desired in the way of cleanliness and con- 
venience. The system is claimed to work satisfac- 
torily on voltages as high as 500; but even electric 
cookers, not to speak of gas-stoves and kitchen- 
ranges, can hardly be properly appreciated with the 
thermometer well above 80 deg.; the baths and 
lavatory fittings of such firms as Messrs. Smith and 

Wellstood, Bonnybridge, N.B., forming much more 

attractive matter for contemplation. Several firms 

show the manufacture of incandescent gas-mantles. 

The Guaranty Incandescent Mantle Company, 

Limited, Streatham, S.W., among others, show 

the Ramie plant in its natural state, and again 

after scutching, degumming, combing, roving, 
and spinning the fibre into yarn. The yarn is 
woven by a hand-knitter on the stand into a long 

“* stocking,” from which lengths are cut off, chemi- 

cally treated, fired, and finally make their appearance 

as perfect mantles. The manufacture is carried on 
at the company’s works at Streatham. Mr. Herbert 

W. Hanwell, 96, Abingdon-street, Northampton, is 

exhibiting the “Hanwell” gas pendant, which 

appears a great advance on the crude telescopic 
devices at present in use. Gas is led to the burner 
through a flexible pipe of the United Flexible 

Metallic Tube Company’s pattern, which passes 

under a weighted jockey pulley, and then down 

again through a curved pipe forming a friction 
guide fixed close to the ceiling. The burner can be 
raised and lowered as easily as its electric counter- 
part, and as it is of the inverted-mantle type, it 
shares the advantages of its rival in casting no 
shadows. No vibration of the room affects the 
mantle, on account of the elasticity of its suspending 
pipe, and a special tap has been designed for turn- 
ing the gas on and off easily. Geo. Owen and 
Company, Limited, 22, Denman - street, E.C., 


which appears a useful tool for jobbing shops. The 
vice is of the parallel-jaw type, but the casing 
containing the screw does not move. The back 
jaw is detachable and adjustable, catches on it en- 
gaging with notches in flanges of the screw-casing, 
so that it locks itself firmly and automaticaliy when 
any pressure comes upon it, although instantly 
removable when the vice is opened. When drilling is 
to be done, the back. jaw is removed and replaced 
by a vertical plate held in the same way. A casting 
carrying a spindle and socket, worked by a handle, 
is fitted over the front jaw, and the drill is fed for- 
ward by the vice screw. 

Limited, 


The Compound Metals Company, 


5| Greenock, N.B., have a good display of articles 


made of two or more metal sheets rolled into inti- 
mate contact. Cooking utensils of aluminium- 
plated steel or copper-plated aluminium, combine 
lightness with durablity and pleasing appearance, 
and the adhesion of the metals appears perfect. 
Aluminium sheets, plated with 15 per cent. of steel 
on each side, have a rigidity practically equal to 
that of solid steel, but with only about half the 
weight, and are recommended for many structural 
purposes. Sheets of steel, copper, bronze, alu- 
minium, and silver are united in any number of 
permutations and combinations, and the compound 
sheets can be stamped, drawn, and worked up 
generally with no more trouble than homogeneous 
metals. 

Visitors are attracted by sound as well as sight 
to the stands of the Columbia Phonograph Com- 
pany, Great Eastern-street, E.C., and the Grama- 
phone and Typewriter, Limited, City-road, E.C. 
Both stands contain a large selection of instruments, 
which reproduce songs and airs almost uninter- 
ruptedly. A record of a song by Madame Melba 
is given by the latter company, and we understand 
that they are bringing out the auxetophone—the 
instrument which the Hon. C. A. Parsons exhi- 
bited at the soirée of the Royal Society. 





AMERICAN RAILROAD 
CONSTRUCTION, 

Durine the six months to June 30 it is estimated 
that 1937 miles of new railway track were laid in 
the United States, this comparing with 2221 miles 
for the corresponding period of 1903. New con- 
struction is always much larger in the second than 
in the first half of the year in America, and if the 
1937 miles built thus far could be accepted as a 
reliable guide, the total for the full year would 
reach about 5000 miles. But conditions do not 
warrant the definite prediction that the ratio of 
other years between the first half and the second 
half will be maintained in 1904. A large per- 
centage of the track laid thus far in 1904 has 
been on lines ‘which were graded last year, 
and on which track-laying had begun before 
the close of 1903. The work of grading since 
January 1, 1904, has proceeded on a much smaller 
scale than during the first half of 1903. It is 
pointed out by the Railway Age, of Chicago, 
that such systems as the Santa Fé, the Rock 
Island, the Burlington, the Chicago and North- 
Western, the Chicago, Milwaukee, and St. Paul, 
and the Illinois Central Railways, which were 
generous contributors to the new mileage of pre- 
vious years, are doing practically nothing now, 
except to complete extensions which were unfinished 
on December 31. There are various good reasons 
for the falling-off during the past half-year. The 
weather last winter, as is known, was exception- 
ally severe, and this alone, doubtless, would have 
prevented the total from coming up to that for 
1903. But there were other and still more potent 
causes working in the same direction. This is not 
a time for the building of much new railroad or for 
the floating of large new undertakings. Business 
conditions at the moment do not warrant the step, 
and where that is the case capitalists and moneyed 
people do not encourage ventures of that kind by 
extending the needful aid. It is true there has 
been a good demand recently for railroad bonds of 
the better descriptions. It is also true, however, 
that it has been by no means easy through 1904 to 
float ordinary railroad bond issues, while stock 
issues have been almost out of the question, except 
in special cases. As a consequence of all this, 
many projects for new roads and for construction 
work generally are being held in abeyance. There 
are now 6900 miles of line contracted for or under 
construction. A year ago there were 8500 miles, 


end of December. In the eight south-western 
States and Territories there are 2856 miles reported 
under contract, of which 1258 miles are in Texas, 
526 miles in Oklahoma and the Indian Territory, 
362 miles in Missouri, 331 miles in Arkansas, 
169 miles in New Mexico, 115 miles in Kansas, 
and 95 miles in Colorado. In the Southern Atlantic 
Coast group, where 1426 miles are under contract, 
621 miles are within the borders of West Virginia, 
307 miles are in North Carolina, 204 miles in 
Georgia, 164 miles in Florida, and 114 miles in 
Virginia ; and of the 698 miles under contract in 
the Gulf and Mississippi Valley States, 283 miles 
are located in Mississippi, 138 miles in Tennessee, 
121 miles in Alabama, 86 miles in Louisiana, and 
70 miles in Kentucky. In the middle, central, 
northern, and north-western groups there. are 
263 miles under contract in Pennsylvania, 204 miles 
in Illinois, 143.:niles in Ohio, and 111 miles each 
in Minnesota and Indiana; while in the Pacific 
States California has 310 miles, Nevada 213 miles, 
and Arizona 91 miles under contract. 








NOTES. 
Tue InstrtotTion or Civit EnGIneeRs’ Visit TO 
AMERICA. 

A ctrcuLak has just been issued by the secretary 
of the Institution of Civil Engineers to members, 
respecting the arrangements which have been made 
by the American Society of Civil Engineers, and by 
the Canadian Society of Civil Engineers, for the 
convenience of visitors who wish to take advantage 
of the opportunities for travelling and sight-seeing 
that are offered to them by various railway Companies 
and public bodies in the States and Canada. The 
particulars given, though they are to be considered 
as provisional only, should, nevertheless, prove 
of great value to intending visitors from this country. 
Viewed broadly, the programme commences with a 
week spent in New York and the neighbourhood. 
A special train will then proceed to Montreal, and 
a week will be spent in Canada, and this part of 
the tour will be concluded at Chicago. From this 
city the party will travel to St. Louis by special 
train, reaching its destination on September 30. 
Attention is called to the fact that both the Erie 
Railroad Company and the Milwaukee and St. 
Paul Railway Company have very kindly offered to 
give free transportation over their entire systems, 
as far as may be desired, to every member of the 
party during the visit. More detailed particulars 
of the programme are as follow :—The party will 
leave Liverpool by the Cunard s.s. Etruria on 
September 3 for New York, which city will pro- 
bably be reached on the 10th of the month. For 
the week to be spent there, the following pro- 
gramme is proposed :—On Tuesday, September 13, 
a formal reception of the visitors by the American 
Society of Civil Engineers will probably take place 
at the society’s house in the morning, and after 
luncheon there, a visit will be paid to the City 
Hall, where it is hoped members will be received 
by the Mayor and other officials. After this the 

rty will inspect the Rapid Transit Subway, New 

ork. On Thursday, September 15, an all-day 
excursion up the Hudson River to West Point is 

roposed, the return journey being made by the 
West Shore Railroad. On Friday, September 16, 
it is proposed that the visitors be entertained in 
the evening at dinner by the American Society of 
Civil Engineers. No programme has yet been 
made out for Monday, Wednesday, Friday, and 
Saturday; but it is intended to arrange for a 
number of visits to be paid to various points of 
interest in the neighbourhood. Fuller particulars 
of the visit.to Canada are as follow:—A special 
train will leave New York on Monday, Sep- 
tember 19, and will travel over the New York 
Central and Hudson River Railroad to Montreal, 
where a week will be spent visiting, under the 
guidance of the Canadian Society of Civil Engi- 
neers, some of the principal objects of interest in 
the east of Canada, and the week will be very 
fuliy occupied. On Tuesday, September 20, the 
Canadian Pacific Railway workshops at Montreal 
will be inspected. On Wednesday, September 21, 
the Soulanges Canal will be visited by steamboat, 
the return to Montreal being made by way of the 
Lachine Rapids. In the evening there will be a 
reception at the McGill University. On Thursday, 
September 22, a visit will be be paid to Ottawa. 
During the night the party will travel to Quebec. 
On Friday, September 23, the time will be spent 








showed a combination vice and drilling-machine, 


and of this total 5786 miles were completed by the 


at Quebec, and inspection will be made of the 
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Chaudiére Power Development, and of the bridge 
in course of construction over the St. Lawrence. 
On Saturday, September 24, the party will travel 
from Quebec to Toronto. Sunday and Monday, 
September 25 and 26, will be spent at Toronto, 
and on Tuesday, September 27, a visit will be 
paid to Niagara Falls, where the power develop- 
ments and allied industries on both the Canadian 
and United States sides will be inspected. In the 
afternoon the party will travel to Chicago by way 
of Port Huron or Detroit. The following day 
(Wednesday, September 28) will see the visitors in 
Chicago, and that day, together with the following 
one, will be given to the inspection of objects of 
interest there. On Friday, September 30, the party 
will travel by special train over the Wabash Rail- 
road to St. Louis. No general programme has 
been proposed for the period to be spent in this 
city, but visitors are cordially invited to attend the 
International Engineering Congress, which will be 
held there from October 3 to 8, under the direction 
of the American Society of Civil Engineers. 


BaLloneEt-BaLLoons. 

Ballonet-balloons are balloons provided with 
collapsible air-bags inside the balloon, with the 
help of which it is possible to regulate the 
height to which the balloon can rise or fall. 
The idea of providing a compensation in the 
shape of ballonets seems to have arisen with 
General—then Lieutenant—Meusnier in 1783, on 
the day before the first hydrogen balloon went 
up with Charles and Robert Meusnier. But it 
was not till 1884 that Renard took up the 
idea, and fitted captive balloons with such air- 
reservoirs, and here they were used merely to 
maintain the shape of the envelope. The first 
balloon journeys with real ballonet-balloons seem 
to have been made last year. One of these 
balloons is the St. Louis, the other the Djinn, 
which has a capacity of 1600 cubic metres. Henry 
de la Vaulx made two trips with the latter bal- 
loon, and then presented an interesting account 
of his experience to the French Academy. The 
ballonet is placed round the lower portion of the 
balloon proper, where—in the diagram, at least— 
it forms an annular compartment, lens-shaped in 
section, provided with two valves, and with cords 
to operate them; and means are provided by 
which air can be forced into or withdrawn from the 
ballonet. The gas envelope of the balloon is not 
freely open to the air as usual, but is provided with 
a safety-valve, which insures that the pressure 
inside cannot attain a dangerous intensity. It will 
be seen, therefore, that forcing air into or out of 
the ballonets alters the effective displacement 
of the balloon, and correspondingly changes its 
buoyancy. When Henry de la Vaulx and two 
friends made the first ascent, they soon came to 
the Channel, which it was wise to cross at alow 
altitude, so as not to lose all orientation. The 
ballonet was filled, and the crossing effected 
at an altitude of about 300 metres. The wind 
carried them across the Thames and to the East 
Coast. Once above the clouds, the sun rays would 
have expanded the balloon and taken them up 
higher into strata where southerly winds seem to 
predominate, which would have sent them to the 
Arctic Sea. With the aid of the ballonet they 
descended again to a level of 350 metres, crossed 
the Wash and the Humber, and finding that the 
wind carried them towards the sea, as soon as they 
rose again, they descended near Carlham Hill, in 
Yorkshire, after a trip of 16 hours; having still 
216 kilogrammes of ballast on board. The second 
ascent by dela Vaulx and one friend followed 
about a month later. The Djinn had further 
been improved by fixing a conical cap over the top 
to make the moisture run off ; this cap covering the 
ones release valye of the balloon. This device, 
which is due to Henri Hervé, answered well. But it 
soon began to snow heavily, and the snow clung to 
the balloon ; so that 650 kilogrammes of ballast— 
out of a total of 1000 kilogranmes—had to be dis- 
charged to keep the balloon afloat. When the 
snow melted finally in the morning, the balloon 
threatened to shoot up to an altitude of 5000 
metres ; but the ballonet enabled the two aeronauts 
to keep about the 2200 metres level. They were 
then over the Alps, and descended after having 
crossed the Doubs, The journey had lasted 15 hours, 
and they had 350 kilogrammes of ballast left. 


AMENDMENT OF THE Exectric Licurine Acts. 
The Bill which is now before Parliament entitled 


Lighting” bids fair to introduce many reforms 
which will greatly facilitate the supply of electricity 
for light and power. One of the chief difficulties 
in the way of those who supply electricity for 
lighting purposes has been the refusal on the part of 
the Legislature to permit the compulsory acquisi- 
tion of land for generating stations. Under the 
Electric Lighting Act, 1882, Section 10, under- 
takers merely have power to acquire land for gene- 
rating stations ‘‘ by agreement.” Clause I. of the 
new measure proposes that the Buard of Trade 
may by Provisional Order authorise any local 
authority, company, or person, authorised by the 
same or any previous Provisional Order, or by 
Act of Parliament, to supply electricity in any 
area, to acquire compulsorily for the purpose of a 
generating station any land specified in the Order, 
whether situated within or without the area of 
supply, and in the case of a local authority, whether 
situated within or without their district. This 
section embodies certain important recommenda- 
tions made by a Committee presided over by Lord 
Cross in 1898. Of these one of the most important 
was to the effect that supply companies should have 
power to take land compulsorily. Since Lord Cross’s 
Committee made their report, no public Act has been 
passed for the purpose of conferring compulsory 
powers. Such powers have, however, frequently 
been conferred upon the promoters of’ private Acts 
since that date. Apart from advantage which 
undertakers gain by being able, in the exercise of 
compulsory powers, to place their generating station 
in the most convenient position, there is another 
advantage which must not be lost sight of. We 
refer to the immunity from actions for nuisance 
which is enjoyed by those who build a generat- 
ing station on land which has been compul- 
sorily acquired. Persons living in the neighbour- 
hood of generating stations built on lands ac- 
quired by agreement are able to bring actions 
for nuisance caused by noise and vibration 
whenever their comfort is interfered with, and 
there is a clause in the usual form of provi- 
sional order which provides that ‘‘ nothing shall 
exonerate the undertakers from any indictment, 
action, or other proceedings for nuisance in the 
event of any nuisance being caused or permitted 
by them.” If compulsory powers are conferred, 
however, persons who are injuriously affected will 
receive notice, and will be entitled to compensation. 
Accordingly, if the new Act is passed, it is pro- 
sed to reduce the liability to what was laid down 
; Lord Blackburn in Geddis v. Bann Reservoir 
((1878)3 Q. C., 430), where he said :—‘‘ It is now 
thoroughly well established that no action will lie 
for doing that which the Legislature has authorised, 
if it be done without negligence, although it does 
occasion damage to anyone ; but an action does lie 
for doing that which the Legislature has authorised 
if it be done negligently. And I think that if, by 
a reasonable exercise of the powers either given by 
statute to the promoters or which they have at 
common law, the damage could be prevented, it is, 
within this rule, negligence not to make such 
reasonable use of their powers.” If the clause in 
question becomes law, an electric supply company 
will be able to create what might otherwise be a 
nuisance, provided they take all reasonable pre- 
cautions to create as little nuisance as possible. 








MartricuLaTion Direcrory.—The University Corres- 
pondence College, Burlington House, Cambridge, under 
whose tuition nearly a thousand students passed the 
various examinations of the London University last year, 
have published a directory of their courses for the next 
examinations. Much advice as to choice of subjects, text- 
books, &c., is included, and the papers set at the last 
matriculation examinations are reprinted, with fully 
worked-out answers. 





Frencnx Raitways.—The average length of railway in 
operation in France last year was 23,668 miles. This 
total was made up as follows :—State network, 1822 miles ; 
Northern of France, 2352 miles; Eastern of France, 
3012 miles ; Western of France, 3648 miles; Paris and 
Orleans, 4570 miles ; Paris, Lyons, and Mediterranean, 
5860 miles; Southern of France, 2296 miles; and Girdle 
of Paris, 108 miles. The aggregate revenue collected 
last year was 57,449,445/., as compared with 56,392,564/. 
in 1902. Account should also be taken of lines developed 
by France in Algeria and Tunis, some of which are 
worked by the Paris, Lyons, and Mediterranean. These 
lines represented last year an average of 2330 miles. 
In these totals lines owned by the Paris, Lyons, and 
Mediterranean figured for 321 miles. The revenue col- 
lected upon the Algerian lines last year was 1,299,296/., 
as compared with 1,267,952/. in 1902. The Tunisian lines 
produced last year 215,208/., as compared with 191,035/. 


SANDBERG’S ‘“‘GOLIATH” RAILS ON THE 
FURNESS RAILWAY. 


In order to make a fair practical comparison of the 
English type of road with the flange railroad, a mile 
of the main line of the Furness Railway was laid in 
1891 with Sandberg’s ‘‘ Goliath” rails. This section 
was designed in 1886, and differs from the standard 
cection designed in 1894 ; this latter has a wider flange, 
and is intended to be used without base-plates; it 
also has a wider rail-head, giving larger bearing surface 
for the fish-plates. The rails were made by the Barrow 
Hematite Iron and Steel Company, Limited, of medium 
hardness, and they have given satisfaction up to the 
present after more than thirteen years in the line. 

This trial was first referred to in the discussion of 
a paper on ‘‘Steel Rails Considered Chemically and 
Mechanically,” read before the Institution of Mecha- 
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nical Eogineers at Sheffield in 1890; then in Enar- 
NEERING, of April 8, 1898; and again at the Inter- 
national Railway Congress in Paris, 1900. 

From these notices, as well as from the half-size 
sketch above showing the wear up to the present of 
only ;; in., it will be seen that a heavy rail of even 
medium hardness can give satisfactory wearing results 
without risking the excessive hardness, which is now 
often called for. The experience on the Furness Rail- 
way also shows, we are informed, that this type of road 
has given satisfaction and has caused no increased cost 
of maintenance compared with the English type of road. 

A propos of this subject, there appeared in the 
Transport and Railroad Gazette for July 8, with refer- 
ence to the spacing of rail-braces, a statement that, 
on more than one railroad, over thirty 100-lb. Car- 
negie rails, each supported on eighteen ties, broke 
during the last year ; and information was asked for 
as to whether any engineer had succeeded in getting 
100-lb. rails of as good, or anywhere nearly as good, 
quality as those of lighter weight. The particulars 
of Sandberg’s ‘‘ Goliath” rails which we have given 
above will, perhaps, be an answer to this. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 13. 

THE political parties have placed their candidates 
in the field, have written their platforms, and have 
joined issue. The people will have from now until 
November to think over the question as to who is to 
be their servant for the next four years. Agricultural 
conditions are extremely encouraging ; it is ascertained 
with exactness that the wheat crop will be larger than 
last year, the slight deficiency in the winter yield 
being compensated for in a larger spring crop. All 
reports concerning the cotton crop indicate that it 
will be very large. The boll weevil is making its 
usual inroads in the weevil area in Texas; but the 
extension of the cotton area in other localities will 
more than compensate for any loss due to the inroads 
of the weevil in Texas. Weare now in our midsummer 
dulness, and in the steel and iron industry a great 
many mills are idle, undergoing repairs. A curtail- 
ment of production is going on, and consumption has 
been reduced. The reduction in output will not 
harden values, because the consumptive require- 
ments are light. A great many buyers, in view 
of the excess of producing capacity, are buying 
in a hand-to-mouth way. Nine blast-furnaces con- 
nected with steel works in the central and west, and 
seven merchant furnaces in the south, have blown out 
during the past week, and resumption is a matter of 
uncertainty. The furnaces blowing out have an abund- 
ance of stock throughout the east ; basic iron has been 
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not want anything more for perhaps 90 days. In plate 
and structural iron there is not a sign of improvement, 
as the ship-builders and the bridge-builders are pur- 
chasing very little material, and in many instances 
proposed bridge-construction has been postponed. 
The dulness existing is surprising, even to the steel- 
making interests. About one-half of the plate and 
structural capacity is idle, and with this condition of 
things existing it is useless to anticipate any improve- 
ment in prices. We may, therefore, look forward to 
a period of dulness during the rest of this month and 
next. The present condition of the steel industry is 
somewhat surprising when we take into account the 
plans laid a few months ago by the railroad interests, 
looking to enlargements and improvements. These 
improvements have been simply postponed. Traffic has 
very largely fallen off on most railway systems. On two 
or three systems along the Atlantic Coast the decline in 
traffic is compensated for largely by the traffic in 
perishable freights from the south, in which the trade 
has assumed very large proportions within a few 
years. The undertone of the market is very strong, 
because of the assurances of large cotton, corn, and 
wheat crops. The railroad managers look forward to 
a rush of freight later in the year. Traffic managers are 
all very hopefulin their views. An encouraging feature 
is the remarkable expansion in loans during the past 
week or two. This indicates something that is not 
apparent on the surface. The present outlook is 
certainly for a stronger and more active stock market. 
Americans are natural speculators, and if they are not 
speculating they are miserable. There is a great de- 
mand for investment bonds this week, and an abund- 
ance of bonds are to be had. 








LAUNCHES AND TRIAL TRIPS. 

On Friday, the 8th inst., the steel single-deck steamer 
Vasilefs Georgios, of about 6200 tons deadweight capacity 
on a very moderate draught, built by Messrs. R. Craggs 
and Sons, Limited, Tees Dockyard, Middlesbrough, for 
Mr. D. G. Moraitis, of Andros, Greece, proceeded to sea 
for her official trials. The results were entirely satisfac- 
tory to all concerned, the vessel registering a speed of 
12 knots in ballast trim. The engines have been ‘sup- 
plied by the North-Eastern Marine Engineering Com- 
pany, Limited, Wallsend-on-Tyne, having cylinders 
243 in., 41 in., and 68 in. in diameter by 45 in. stroke, 
steam being supplied by two large single-ended boilers 
working at a pressure of 180 1b. to the squareinch. The 
vessel has been built to the owner’s special specification, 
under the superintendence of Mr. A. Z. Kairis, of 
Andros, and at the conclusion of the trip she was taken 
to the Tyne, to load at the Dunston Staithes. 





The twin-screw tug Horace, built by the Garston 
Graving Dock and Shipbuilding Company to the designs 
of Messrs. George Hepburn and Son, Liverpool, pro- 
ceeded on her trial trip on Saturday, the 9th inst. er 
dimensions are 90 ft. by 20 ft. by 11 ft. moulded depth, 
and she has been designed for towing, raising, and general 
salvage work, in addition to acting as a fire-float. Her 
machinery, constructed by Messrs. David Rollo and Sons, 
Fulton Engine Works, Liverpool, consists of two sets of 
compound engines, having cylinders 15 in. and 30 in. in 
diameter by 21 in. stroke, supplied with steam at 100 lb. 
pressure by a cylindrical boiler, 13 ft. by 9 ft. 6 in., having 
1500 square feet of heating surface. Her fire-engine will 
deliver 900 gallons per minute, with a jet 190 ft. high, and 
a 6-in. centrifugal pump is provided for salvage purposes. 
She attained a speed of 104 knots on the measured mile, 
and, after the trials had terminated satisfactorily, pro- 
ceeded to Newport. 





The new yacht Einna, of about 190 tons, sailed on 
Tuesday, the 12th inst., from Granton, with her owner 
and party on board, for the South Coast. The vessel, 
which has been built by Messrs. Ramage and Ferguson, 
Limited, Leith, to the designs of Mr. St. Clare Byrne, of 
Liverpool, ran her trials on the Forth last week, when 
a speed of 11 knots was obtained, which was in excess of 
the guaranteed speed. The yacht is owned ‘by Mr. 
Richard Davey, Clifton, and is intended for cruising and 
fishing on the South Coast of England. 





The twin-screw steamer Port Kingston ran her official 
trials on the Firth of Clyde on Tuesday, the 12th inst. She 
attained a mean speed of 18.53 knots, which is considerably 
greater than either the builders or the owners expected. 
The new vessel is the largest and finest that has yet been 
built for the fruit trade between the West Indies and 
Bristol Channel ports. Launched in April by Messrs. 
Alex. Stephen and Sons, Limited, from their yard at 
Linthouse, Govan, the Port Kingston is the latest addi- 
tion to the fleet of the Imperial Direct West India Mail 
Service, Limited, of Shieh Maen Elder Dempster and 
Co. are the managers. The steamer is of 7200 tonnage, 
and of 10,000 indicated horse-power. Accommodation is 
provided for 160 first-class passengers in state-rooms, an 
unusually large number of which are on deck. Several 
of the best rooms are so arranged that they may be taken 
as one suite. The main dining-saloon will seat the whole 
of the passengers at onetime. The holds, insulated for 
the carriage of fruit, are of a capacity of over 100,000 
cubic feet, and are divided up into bins, and refrigerated 
in the latest and most approved manner. 





The steel turbine-propelled steamer Lhasa, which was 








launched at Dumbarton on Wednesday, the 13th inst., by 
Messrs. William Denny and Brothers, is classed by the 
British Corporation and also at Lloyd’s. She is the first 
of four turbine steamers built for the British India Steam 
Navigation Company’s colonial trade. The principal 
dimensions are :— Length, 275 ft.; breadth, 44 ft.; depth, 
25 ft. 6in. She is of the poop, bridge, and forecastle 
type, rag accommodation for first-class passengers in 
the bridge, for second-class in the poop, and for crew in 
the forecastle. The turbines will be supplied by the 
Parsons Marine Steam-Turbine Company, while the 
boilers and other machinery will be supplied by Messrs. 
Denny and Co., Dumbarton. 


On Thursday, the 14th inst., the twin screw mail 
and passenger steamer Zungeru, the latest addition 
to the fleet of the Elder Dempster Shipping Company, 
Limited, Liverpool, left the ‘lees for her trial cruise 
round the North of Scotland to Liverpool. The Zungeru, 
built by Sir Raylton Dixon and Co., Limited, Cleveland 
Dockyards, Middlesbrough, for the owners’ West African 
trade, is 390 ft. long by 47 ft. beam and 26 ft. moulded 
depth, and has a gross tonnage of about 4075 tons. The 
lighting throughout is provided by two powerful electric 
light plants, either of which is capable of lighting the 
whole vessel. A powerful refrigerating machine, with 
large cooling-chambers, is supplied for the conveyance of 
fresh meat, vegetables, &c., also a daily supply of ice; 
and fresh water is led through a cooling-tank to all filters 
throughout the vessel. win-screw triple-expansion 
engines are fitted by the Wallsend Slipway and Engi- 
neering Company, Limited, of Newcastle - on - Tyne, 
having cylinders 214 in., 36 in., and 59 in. in diameter by 
42 in. stroke, supplied with steam by four large single- 
ended boilers, working at 1801b. pressure, and fitt 
with Howden’s system of forced draught. The trials of 
the vessel proved most successful, a speed of 15 knots 
being easily maintained. 





The Durndale was launched on Thursday, the 14th 
inst., from the Neptune Shipyard of Messrs. Swan, 
Hunter, and Wigham - Richardson, Limited. This 
steamer is 356 ft. in length by 454 ft. beam, and will 
have propelling machinery also by Messrs. Swan, 
Hunter, and Wigham-Richardson, Limited, consisting of 
a set of triple-expansion engines with two boilers. The 
vessel will be rig as a two-masted schooner, and will 
have accommodation for a limited number of passengers. 
This eteamer was ordered by the Société Générale de 
Transports Maritimes 4 Vapeur, of Marseilles, through 
Messrs. H. E. Moss and Co., of Liverpool, and since has 
been arranged ‘to be sold to an English company. The 
steamer has been built under the supervision of Messrs. 
G. 8. Goodwin and Co., of Liverpool. 





Ihe screw salvage tug Wato was launched on Thursday, 
the 14th inst., from the Stone Quay Shipyard of Messrs. 
Joseph T. Eltringham and Co., at South Shields. The 
vessel has been built to the order of the Adelaide Steam- 
Tug Company, of South Australia, and is of the following 
dimensions :—Length, 132 ft.; breadth, 23 ft. 6in.; depth, 
13 ft. 3in.' The main engines have been constructed by 
Mr. George T. Grey, of the Holborn Engine Works, and 
are of the inverted triple-expansion type, having cylinders 
17 in., 284 in., and 46 in. in diameter by 30 in. stroke, 
steam being supplied by a large steel boiler, also con- 
structed by Messrs. Eltringham, for a working pressure 
of 180 lb. per square inch. The auxiliary machinery, be- 
sides evaporator, feed-heater, and filter, includes steam 
reversing gear, two large duplex horizontal pumps, steam 
windlass, steam steering gear, and steam towing-winch. 
There is also a large centrifugal salvage pump, capable of 
raising about 700 tons of water per hour. The vessel is 
lighted throughout by electricity, and carries a powerful 
search-light projector. 





The Laxevaags Engineering and Shipbuilding Com- 
pany, Bergen, Norway, launched on Thursday, the 14th 
inst., the s.s. Concordia, built to the order of Messrs. 
Kjer and Isdahl, of Bergen. The principal dimensions 
are:—Length, extreme, 203 ft. 7 in.; breadth, 30 ft.; 
depth, moulded, 13 ft. 3 in. The machinery is also con- 
structed by the Laxevaags Company, the cylinders bein 
14 in., 234 in., and 38 in. in diameter by 27 in. stroke, an 
the working pressure is 175 lb. per square inch. 





On Saturday, the 16th inst., thera was launched from 
the shipyard of Messrs. Cochrane and Sons, shipbuilders, 
Selby, a steel screw trawler named Japan, the principal 
dimensions being 114 ft. by 21 ft. 6 in. by 11 ft. 3 in. 
depth of hold. The vessel has been built to the order of 
Mr. L. Taylor, of Grimsby. _ Triple-expansion 
engines have been fitted by Messrs. Charles D. Holmes 
and Co., of Hull. 





On Saturday, the 16th inst., the steel screw steamer 
Ariadne, built by Messrs. William Gray and Co., Limited, 
for the Ariadne Steamship Company, Limited, was taken 
for her trial trip. The principal dimensions are :—Length 
over al], 335 ft. ; breadth, 49 ft. ; and depth, 24 ft. Triple- 
expansion engines have been supplied from the Central 
Marine Engine Works of the builders, having cylinders 
24 in., 38 in., and 64 in. in diameter, with a piston stroke 
of 42 in., and these are supplied with steam by two large 
steel boilers adapted to work at 1801b. pressure per square 
inch. The trial was successful. 





The steamer Navua, which was launched by Messrs. 
D. J. Dunlop and Co., Port Glasgow, seven weeks ago, 
went down the Firth on Saturday, the 16th inst., to carry 


ed | the ship. 








out official trials. The steamer has been built to the 
order of the Union Steamship Company of New Zealand 
and has been specially designed for their passenger an 
cargo service between New Zealand and the Fiji Islands. 
Her dimensions are:—Length between perpendiculars, 
300 ft.; breadth, moulded, 42 ft.; depth, moulded to 
main deck, 20 ft. 3in. The twin-screw engines, supplied 
by the builders, are of the triple-expansion type, having 
cylinders 17 in., 284in., and 47 in. in diameter, with a 
stroke of 33 in. Steam is supplied by three large single- 
ended boilers, any two of which are capable of keeping 
the ~— running at full power. The working pressure 
is 1801b, During the trials the machinery worked with 
perfect smoothness, and while running at a speed of 
nearly 14 knots there was practically no vibration. The 
speed attained on a mean of four runs on the measured 
mile was 13}? knots, the vessel being loaded with about 
2500 tons dead-weight. 

H.M.S. Pathfinder, the first of the two fleet ‘‘scouts” 
now building by Messrs. Cammell, Laird, and Co., 
Limited, was launched on Saturday, the 16th inst, at 
the shipbuilding works of the company :t Birkenhead. 
The ‘“‘scouts,” of which this vessel is one, are designed 
to be the fastest sea-going vessels in the world, and it is 
expected that 25 knots will be obtained on a prolonged 
full-power trial. The following are the principal dimen- 
sions of the Spent sy 370 ft. ; beam, 38 ft. 6 in. 
She will be propelled by two sets of four-cylinder 
triple-expansion “—- of 16,500 horse-power, balanced 
on the Yarrow, hlick, and Tweedy system, steam 
bein gree by twelve water - tube 
the Lai type, arranged in three water - tight com- 
partments. protective deck is worked throughout 
The engines are protected by 2-in. specially- 
treated Krupp non-cemented steel made at the com- 
pany’s armour-plate works at Sheffield. The arma- 
ment consists of ten ed Ne quick-firing guns mounted 
as follows :—Three on forecastle deck, three aft on upper 
deck, fuur on upper deck in waist of ship; also eight 
3-pounder quick-firing guns and two 18-in. to o tu 
above water. When in commission the vessel will have 
a complement of about 290 men. H.M.S. Petre], the 
second vessel of this type now building by the firm, is 
also in an advanced state of construction. 


boilers’ of 





On Tuesday, the 19th inst., the large steel-screw 
steamer Lincairn, recently launched by Messrs. Furness, 
Withy, and Co., Limited, Hartlepool, for the Lincairn 
Steamship Company, Limited (Messrs. Sivewright, 
Bacon, and Co., Manchester and West Hartlepool, 
a), proceeded on her official trial trip in Hartle- 
pool Bay. The machinery, which ran very smoothly 
throughout the trial, has been supplied and fitted b 
Messrs. Richardsons, Westgarth, and Co., Limited, 
Hartlepool. The cylinders are 24 in., 39in., and 66 in. 
in diameter, by 45 in. stroke, with three boilers, 14 ft. by 
10 ft. long, working at a pressure of 1801b. The speed 
averaged 114 knots. 





The trial 4 of the new steel-plated tug No. 167 took 
place on the Thames a few days ago, when a mean 8 
of over 11 miles’was obtained. The length of the boat is 
51 ft. by 10 ft. 6 in., or about 11 ft. over all wide; draught 
about 4 ft. 6 in. The engines are compound surface- 
condensing, having cylinders 8 in. and 16 in. in diameter 
by 10 in. stroke. Steam is supplied from a boiler of the 
return-tube type. She has been built for work at Mauri- 
tius. There wasa departure from the usual course during 
the trial trip—namely, taking in tow Thames birges. 
This little vessel towed the Thames barges Benbow, 100 
tons; Duke, 100 tons; Nubia, 80 tons; and Olympus, 
175 tons—the three former barges were not loaded ; the 
Olympus, however, had on board 135 tons of wheat. 
These were towed at a good speed with the tide and also 
against the tide. She was designed and built by Mr. 
ward Hayes, M. Inst. C.E., of Stony Stratford, to the 
order of Messrs. Henckell du Buisson and Co., of 18, 
Laurence Pountney-lane, E.C. 





MunicrpaL Encinegrs.—The thirty-first annual general 
meeting of the Incorporated Association of Municipal and 
County Engineers commenced on Friday, the 15th inst., 
at Shrewsbury. The proceedings began by the Mayor of 
Shrewsbury (Mr. W. F. Watkins) welcoming the mem- 
bers of the Association to the town. The retiring presi- 
dent, Mr. W. Weaver (borough engineer, Kensington), 
acknowledged the mayor’s wélcome, and said he was 
quite sure the members would find much to interest 
them during their visit. Upon the annual report of the 
council, it was urged that a strong effort should be made 
to put urban and rural councils in a similar position to 
corporations with regard to the payment of the expenses 
of their officials at such gatherings. The retiring president 
then installed as his successor Mr. A. T. Davis, C.E., 
county surveyor of Salop. A vote of thanks was 
to the retiring president on the motion of Mr. Yabbi- 
combe (Bristol), seconded by Mr. J. Price (Birmingham). 
The president then delivered his address. He mentioned 
that since 1873 the membership had grown from about 
100 to 1060, and he claimed that, not only engineers, but 
also municipalities, had derived immense benefits from 
the Association. During its existence, while the popula- 
tion of the kingdom had ine by upwards of 
10,000,000, with its concomitant crowding in the larger 
cities and towns, the rate of mortality had decreased 
from 21.3 per 1000 in 1871 to 15.4 per 1000 last year ; and 
he thought the members might fairly claim, along with 
their colleagues, the health officers, no small share in the 
diminution of human suffering and the prolongation of 
human life represented by these figures. 





128 


ENGINEERING. 





(JuLy 22, 1904. 








RAILWAY ACCIDENTS. 


CoLLIsiON ON THE HEN VALLEY Licut RalLway, 
DEwsBuURY. 

ON behalf of the Board of Trade, Major Druitt reported 
on the collision which occurred in Halifax-road, Dews- 
bury, on May 20 last, the circumstances being as follow : 
~The electric car to which the accident occu was & 
four-wheeled double-decker, fitted with the usual hand- 
brakes and also with the Spencer ‘‘ Scotch” brake and 
the Westinghouse slipper brake. At the site of the 
accident the track is laid on a very steep gradient of 1 in 
9. The driver stated that he had come down several 

adients previously, keeping the car under control by the 

estinghouse brake, but, wishing to reduce the braking 
effect slightly, he shifted his controller handle to another 
notch, upon which the car shot ahead, and, the Spencer 
** Scotch” brake also failing, he collided first with a wagon, 
then with a cart, and next, getting on the return track, 
collided with another car. The driver’s statements are 
not altogether borne out by independent evidence, and 
the conclusion reached by Major Druitt is that he was 
descending the gradient at too high a speed when he 
suddenly saw the wagon foul of the track. He then 
attempted to get the car under control with the Westing- 
house brake, But did not give it sufficient time to act 
before he threw on the ‘‘Scotch” brake, which skidded 
the wheels. Again, not giving time for this brake to act, 
the driver reversed the motors, but failed to draw up, 
and, after the first collision, he appears to have made no 
further attempt to control the car, from-which he fell 
or jumped before the third collision occurred. Four 
ngers were injured, in addition to the drivers of 

oth cars. 








CATALOGUES. 

Two new circulars, one devoted to their controller, and 
the other to their No. 200 tramway motor, have been 
issued by the British Westinghouse Electric and Manu- 
facturing Company, Limited, of London and Man- 
chester. : 

Messrs. Fraser and Chalmers, Erith, Kent, sole agents 
in this country for the Robins Conveying Belt Company, 
of New York, have sent us a well got-up catalogue of 
belt-conveying machinery. A large number of illustra- 
tions show the application of the Robins conveyor to 
almost every class of material, from coal and concrete to 
chips and oyster-shells. : 

_ “‘eonsono-vowel” vocabulary, devised by Mr. J. 
Nicholson, and published by the Botolph Printing Works, 
8, Gate-street, | as Inn Fields, W.C., has been sent 
tous. It is designed with the intention of preventing all 
the usual errors in cabled code or a * mee messages, and 
appears likely to meet with favour. Every word consists 
alternate vowels and consonants, is pronounceable, and 
the elementary Morse si corresponding to the letters 
are in alternate groups of odd and even numbers, so that 
any error is obvious, either in the Morse or code message. 

aac Johnson and Phillips, Old Charlton, Kent, have 
sent us a brochure entitled ‘‘ Electric Power,” dealing 
principally with the installations they have supplied to 
various gold mines. The plant illustrated includes gene- 
rators and motors for both continuous and alternating 
current, switchboards, transformers, &c. 

Grissonwerk (Grisson and von Bernuth), Dresden 
Niedersedlitz, have issued a new price-list of their trans- 
mission machinery, including cam-driven tooth and 
lantern-wheels. The Grisson gear is applicable where a 
large speed ratio is necessary between parallel shafts. 
The catalogue is printed in German. 

Messrs. Johnson and Phillips, Old Charlton, Kent, have 
called our attention to their patent ‘‘Malite” fire-resisting 
cable for electrical purposes, samples of which they will be 
pleased to submit on receipt of requirements. s 

We have received from the Great Lakes Engineering 
Company, Detroit, Michigan, a catalogue describing their 
] steam-driven vertical air-compressing machinery. 
All air-valves are positively driven, and the inter-cooling 
arrangements are carefully designed. 

Messrs. Croft and Perkins, Great Northern Works, 
Bradford, have issued a new edition of their catalogue 
of power-transmitting machinery. Shafting, hangers, 
pedestals, and gearing of every description are included, 
as well as belt and rope pulleys, friction-clutches, &c. A 
number of useful formule and tables are printed at the 
end of the book, which is liberally illustrated. 

We have received from the Electrical Company, 
Limited, Charing Cross-road, W.C., catalogues of ‘‘im- 
perial measuring-instruments for switchboard and labora- 
tory use. Moving-coil, soft-iron, induction, and electro- 
static types are included, together with current and 
potential transformers. Further leaflets describe electric 
wall and desk fans, also flame arc lamps giving yellow, 
red, or white light. We have also received a series of 
well-printed half-tone plates, with illustrations of the 
company’s typical manufactures. 

Mr. W. Clark Fisher, Gorden Works, West Ealing, 
W., has forwarded us a pampdlet describing his new 
**compensating” potentiometer, also resistance galvano- 
meters, and other apparatus for use in connection there- 
with. The compensating potentiometer, like other instru- 
ments of the class, is for making extremely accurate 
determinations of voltage, current, and resistance through- 
out a very wide range in connection with continuous- 
current work. It differs from instruments of the older 
types principally in the fact that both the coarse and fine 
battery rheostats for balancing the Clark cell are accurately 
calibrated in the same manner as the potentiometer coils, 
while the latter are increased in number from 15 to 35. 
There is also a resistance coil, having nine times the 
ohmic value of the total potentiometer coils, which can 


be inserted in series with them at will, thus reducing the 





volt drop along the slide-wire to one-tenth its previous 
value, and allowing ten times the ordinary voltage to be 
safely applied to the terminals of theinstrument. It will be 
obvious that the calibration >f the battery rheostats allows 
the proportionality of the potentiometer coils tobechecked, 
and, further, admits of a definite percentage alteration 
of the resistance in the battery circuit for the purpose of 
altering the working electromotive force along the slide- 
wire, without the necessity for re-balancing the instru- 
ment. The standard shunts for current-measurement 
need only be of a much smaller and cheaper type than in 
the case of the ordinary potentiometer, because the volt: 
drop required for measurement is so much reduced, the 
latter being in fact only limited by the sensitiveness of 
the galvanometer employed. There are in the potentio- 
meter no rotating switches, all switches moving in straight 
guides provided with silvered divided scales. 

Messrs. J. Smart and Brown, of Erith, Kent, have 
sent us a copy of their new price-list of milling and 
dividing ras. Raat for the lathe, planing-machine, or 
shaper. This handy device has, we observed, been much 
improved since it was illustrated in ENGINEERING, 
vol. Ixvii., e 298. As now made, it is fitted with a 
fully-divided head and worm-wheel, and is also provided 
with a grinding attachment, making it possible on an 
emergency to execute work which wou d otherwise require 
the use of highly-elaborate and expensive tools. _ 

We have received pamphlets describing in detail some 
of the new tools and fittings brought out by the 
Wolseley Tool and Motor Company, Limited, of Bir- 
mingham, a firm which did so much in re-establishing 
the reputation of British machine-tool builders in 
the matter of machine design, whilst maintaining the 
traditional reputation of British firms for excellence 
of material and workmanship. One of the pamphlets 
has reference to a self-opening die-head for use on 
turret and capstan lathes, which is capable of screwin; 
all sizes of bolts between § in. and 14 in. in diameter. / 
special feature of this tool lies in the fact that it is con- 
structed entirely of hardened tool-steel, the design of the 
parts being such that it is possible to finish the whole of 
them by grinding. The dies themselves are of a very 
simple form, and new ones can, if it is preferred, be readily 
made by the users of the tool. It is stated that even on 
long screws the accuracy of the pitch is maintained 
throughout. The other circulars refer to the makers’ hori- 
zonta preven their automatic screw-machine, 
and to their limit-gauges, in connection with which they 
issue a card of working limits for different fits. The 
makers are also prepared to send a tabulated statement 
of “limits” and of grinding allowances, which should 
ew useful. . 

The Horsfall Destructor Company, Limited, of the 
Lord-street Works, Leeds, have just published a booklet, 
in which are illustrated separately different important 
details of their destructors. 

The Pulsometer Engineering Conpeny. Limited, of 
61 and 63, Queen Victoria-street, E.C., have sent us a 
copy of their list of pulsometers specially adapted to 
marine work. The list also includes steam-pumps of the 
ordinary piston type for feeding marine boilers, and of 
these both compound and simple types are listed. Other 
eens for marine purposes made by this firm include 
refrigerators and sirens. 

Messrs. Moser, West, and Bateman, Limited, of the 
Westcombe-hill Works, Greenwich, S.E. have issued a 
new catalogue of emery-wheels, emery-corundum wheels, 
and grinding-machines. Some 50 different patterns of the 
latter class of tool are illustrated and described. 

A copy of their catalogue of electrically-driven air- 
compressors has nm sent us by the National Electric 
Company, of Milwaukee. These are specially designed 
for supplying the air needed for running pneumatic tools, 
and in the larger sizes the air-cylinders are water-jacketed. 








MaRSHLAND DRAINAGE.—Owing to a ual rise of 
the Trent, and a sinking of the soil, the rich agricultural 
country known as Marshland has for some years past 
been unable to discharge thoroughly its surplus water. 
The matter troubled the Adlingfleet and Whitgift Drain- 
age Commissioners for a considerable time, but a pump- 
ing-station has now been erected at the confluence of the 
Ouse and the Trent, near Adlingfieet, with engines and 
boilers capable of lifting 3000 tons of water an hour, and 
discharging it into the Trent at all states of the tide. 
Previously the automatic flood-gates at the drain-head 
have, in times of flood, not been open long enough to 
drain the land before they were again closed by the in- 
coming tide. The work has been carried out at a cost of 
3000. The new building was designed, and its erection 

uipment supervised, by Mr. J. Murgatroyd, of 
ates, Leeds. 


and 
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New Tuames Steampoats. — The London County 
Council are about to invite designs and tenders for the 
construction of thirty steamboats, of an estimated cost of 
70007. each, to begin next season a fifteen minutes’ ser- 
vice between Hammersmith and Greenwich on the 
Thames, embracing the whole stretch of the river within 
the Metropolis. No firm is to be allowed to tender for 
fewer than ten boats, so as to insure that not more than 
three designs will be adopted. It is stipulated that the 
boats, when fully loaded, must have a speed equivalent 
to 13 miles an hour in still water on the trial runs, so as 
to insure a speed of 12 miles an hour in regular running, 
and that the passenger capacity shall be from 400 to 500, 
depending on the length of the boat, and the total seating 
capacity about 180 to 200. A length of 120 ft. to 140 ft. 
is su ted ; but it is added that, if all other conditions 
are fulfilled, the shorter boat would be more suitable for 
the service. Trial runs must be made and the steamers 
delivered in the Thames before May 1, 1905. 





INDUSTRIAL NOTES. 


Tue state of the labour market, as disclosed by the 
returns seut to the Labour Department of the Board 
of Trade, differs very slightly from that of the month 
previous, but that little is for the better. As com- 

red with a year ago, employment still shows a 

ecline. This general report is based on 4680 returns, 
as follow :-—3129 from employers or their associations, 
1370 from trade unions, and 91 from other sources ; 
they affect a large number of industries. 

In the 271 trade unions specially reported on there 
was an aggregate of 573,373 members, of whom 
34,066, or 5.9 per cent., were out of employment, as 
compared with 6.3 per cent. in the previous month, 
and 4.5 per cent. a year ago. The mean proportion 
for the ten years 1894 to 1903 inclusive was 3.8 per 
cent. Even that percentage was high. 





In the coal-mining industries there was but little 
change as compared with a month ago or a year ago. 
At collieries employing 555,457 workpeople, the pits 
worked 4.95 days per week on the average, compared 
with 5.09 days in the previous month. The number 
employed was greater by 2.1 per cent. than a year ago. 

mployment in ironstone-mining continues good. 
At the 129 mines and open works reported on the 
average time worked was 5.90 days per week, com- 
pared with 5.80 days in the month previous ; but the 
number employed was 1.3 per cent. less than a year 
ago. 

In the pig-iron industry employment showed little 
change, but it was worse than a year ago.’ At the 
works of 112 ironmasters 305 furnaces were in blast, 
employing about 21,550 workpeople. There were in 
blast a year ago 321 furnaces. 

Employment in the iron and steel trades manufac- 
ture exhibited little change compared with a month 
ago, but it was not so as a yearago. Returns 
relating to 194 works, employing 73,906 workpeople, 
show that the total volume of employment was 0.8 per 
cent. less than in the month previous, and 2.9 per 
cent. less than a year ago. 

In the tinplate manufacture there was a decline as 
compared with the month previous ; but employment 
was better than a yearago. There were 363 mills at 
work ; in the previous month, 372; a year ago, 351. 
The estimated number employed was 18,200 persons. 





Employment in the engineering trades is about the 
same ; it is dull generally, and worse than a year ago. 
The proportion of a trade-union members 
was 6.7 per cent. ; in the month previous, 6.6 per 
cent. ; same month a year ago, 3.9 per cent. 

In the shipbuilding trades there was a slight 
improvement ; but, generally, employment continues 
bad—worse than a year ago. The proportion of out- 
of-work members of the unions was 12.9 per cent. ; 
previous month, 13.1 per cent. ; a year ago, 9.1 per 
cent. 

In the building trades employment is dull. There 
is little change ; but it is rather worse than a year 
ago. The proportion of unemployed carpenters and 
joiners was 6.3 per cent. ; of plumbers, 9.9 per cent. 
Employment is also dull in the wood-working and fur- 
nishing trades, and worse than a year ago. The pro- 
portion of out-of-work union members was 5.5 per cent. 





Employment in the printing trades is slack ; in the 
‘aa eaagpen trades it,is fair. The proportion of the 
ormer out of employment was 5.1 per cent. ; of the 
latter, ohly 2.7 per cent. 

In the glass trades the bottle-making branch was 
moderate ; the flint-glass branch is slack. The 
pottery, tile, and brick trades were all slack for the 
period of the year. 





Employment in the cotton trade shows considerable 
improvement, -both in the spinning and weaving 
branches. Returns from firms employing 47,900 
persons show 42.7 per cent. in the spinning mills on 
short time, as compared with 56.1 per cent. in the 
month previous, and 38.5 per cent. a year ago. Of 
the 89,800 persons employed in the weaving depart- 
ments, &c., only 15.1 per cent. were on short time, 
compared with 30.9 per cent. in the previous menth, 
and 28.6 per cent a year ago. 

In the woollen trades employment was good on the 
whole, better in England than a year ago, but worse in 
Scotland. The worsted trade shows some improve- 
ment, but it is still slack, and a little worse than a 
year ago. Thc hosiery trades continue bad—worse 
than a year ago. The flax.and jute trades are moderate, 
but not so good asa year ago. 





Agricultural labourers have been in demand gene- 
rally, and in full work with the various crops. The 
extra supply in many districts has been insufficient. 
The weather has been most favourable for farm work, 
and the crops have been above the average in many 
cases, especially in the hay harvest. 

Employment of dock and riverside labour generally 
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TALL OFFICE BUILDINGS, NEW YORK. 
(For Description, see Paye 130.) 
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| was moderate in the month, showing little change; . There were 16 new disputes in the month, involvin 

compared with a year ago. In London the average | 4731 workpeople, compared with 22 in the mont 

number employed was 12,242—a decrease of 6.5 per | previous, and 17 in the same month a year ago. The 

,cent. in the average for the previous month, and of | total number of persons engaged in disputes, new and ; 
|1.1 per cent. for the same month a year ago. The! old, was 6792, compared with 6077 in the previous 4 
daily average for the last seven years was 14,251— month, and 179,000 a year ago. The aggregate dura- p 
‘lecrease, over 2000, , , tion of all the disputes amounted to: 81,300 working i 
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days, compared with 73,300 in the month previous. 
In all, 17 disputes, new and old, were settled, affect- 
ing 2405 eg ar, Of these, two, affecting 121 

rsons, were decided in favour of the workers ; seven, 
, involving 309 persons, were settled in favour of em- 
ployers ; and eight, affecting 1975 persons, were com- 
promised. Two other disputes were in stages of nego- 
tiation on some unsettled points. 

The changes in the rates of wages affected 14,700 
persons, of whom 7700 received advances and 7000 
suffered reductions. The net effect of all the changes 
was a decrease of 160/. in the weekly wages of the 
workpeople. In the previous month about 113,900 
persons were affected, the decrease being about 1800V. 
weekly. In the same month a year ago the number 
affected was 116,500, the net result being a decrease 
of about 6500/. per week in wages. The principal 
changes were in the wages of 6850 blastfurnacemen 
in Durham, Cleveland, and West Cumberland, and 
6250 blastfurnacemen and iron and steel workers in 
South Wales and Monmouthshire. Most of. the 
changes were effected by sliding-scales ; in the case of 
800 it was by negotiation ; only about 100 men ceased 
work altogether. 


The leading article in the 7'rades and Labour Gazette 
for this month is in advocacy of a Labour Exchange for 
London. It is a signed article by the new chairman of 
the London Trades Council, and an ardent socialist. 
He advocates a Labour Exchange on the lines of the 
‘* Bourse de Travail” of Paris, which is quite different 
from the ordinary ‘‘ Labour Bureaux” in London, 
Manchester, and other towns. It is somewhat strange 
that the advanced new labour leaders support the 
labour bureaux, whereas the old leaders did not. 
But then the labour bureaux were chiefly labour 
agencies for registering non-union labour for em- 
ployers when there was a strike. The article advo- 
cates the giving of a site by the London County 
Council at the south-eastern end of Aldwych, and the 
support of the Exchange by the London Corporation 
out of its funds and by the City Guilds. The Gazette 
is supporting a new scheme for the unification of all 
the unskilled trades of London; but the unification 
of weak unions will not accomplish what the London 
Trades Council desire. The Gazette supports the Labour 
Representation Committee in its endeavour to make all 
the Labour members of Parliament toe the line as mere 
delegates, controlled by the policy of the Labour 
Representation Committee. It is an effort to consti- 
tute a mechanical minority whose object it is to 
embarrass both political parties—not a high object 
from a political, and less high from a national, point 
of view. The Gazette gives very fair reports of labour 
movements in the provinces and in foreign countries, 
as well as in London. Its policy is socialism, tem- 
“gee by trade unionism, not trade unionism controlled 

y socialism. 


S 


The monthly report of the Associated Ironmoulders 
of Scotland indicates that there is no change for the 
better in the state of trade. The membership is re- 
duced by six. The report laments that the antici- 
pations of improvement in the labour market have 
not been realised. On the contrary, there seems to be 
a general dearth of employment, so that the labour 
market is overstocked. This has caused a tendency to 
emigrate to Canada, where there is a strike in this 
branch of trade; to South Africa, where there is 
stagnation; and to America, where there is at present 
a deficiency of employment in the ironmoulding 
branches, The net income for the month was 3661/. 
2s. 1d.; the expenditure, 3312/. 9s. 8d., showing. a 

ain of 348/. 12s. 8d.; the balance in hand was 
78,0387. 16s. 3d. This is equal to 11/. 9s. per member 
—a higher proportion than most trade unions. It is 
pointed out, however, that the increase in the funds is 
rather due to careful investment than to any increase 
in contributions by members. The union is in nego- 
tiation with the Employers’ Federation for the esta- 
blishment of an arbitration board. At the preliminary 
meeting the matter was discussed, and the meeting 
adjourned to consider a draft constitution and rules. 
No further progress had been made at the date of the 
report, but it appears to be likely that a board will be 
formed. This is another piece of evidence in favour 
of the progress of conciliation in labour disputes. 


The report of the Associated Blacksmiths is not 
encouraging from the empleyment point of view. 
There was a decrease of 23 on donation benefit, and of 
three others signing the vacant-book ; this, it is said, 
rather shows the precariousness of employment than 
any signs of real improvement. In some places there 
is improvement, in others trade is worse—it fluctuates, 
which is an indication of the unsettled condition of 
trade generally in all branches connected with engi- 
neering and the allied trades. There was a slight de- 
crease in the balance, after the payment of 100/. as 
accident benefit ; the total balance is now 22,642/. 14s. 6d. 
The Parliamentary Committee has invited the union 
to rejoin the Congress ; but the union replies that its 





refusal to pay the sum required is a matter of principle, 
and is not due to the amount assessed in the dispute 
which led to its exclusion from the Congress after so 
many years. 


The report of the Operative Cotton-Spinners shows 
a slight improvement in trade, measured by the 
number of members on the unemployed fund, the 
proportion being 13.43 per cent., last month 16.75, a 
year ago 20.56 per cent. The united membership of 
all grades was 14,175, showing the small increase of 
21 in the month, and of 397 in the year. The total 
number of dispute cases dealt with was 15; previous 
month, 30; same month a year ago, 13. There were 
nine claims for compensation for injuries sent to em- 
ployers, four in the last month, and eleven in the same 
month a year ago. There were also 21 accident cases 
apart from the compensation cases, 20 last month, and 
27 same month a year ago. The funds are still decreas- 
ing. 


The American meat strike is on a gigantic scale, 
as befits a country of huge  bgnonb o in which bigness 
is boasted of geographically, commercially, and finan- 
cially. The strike commenced with the butchers and 
others in the stockyards of Chicago, then it extended 
to Omaha and Kansas City, and subsequently to New 
York. The teamsters and others joined the strike in 
sympathy, and now it is computed that ‘some 60,000, 
70,000, and even 80,000 men are out on strike or idle 
by reason of the strike. The Meat Trust seems 
inclined to resist the demands of the men, and the 
latter declare their determination to stand out. The 
unions, it is said, are strong and well supplied with 
funds, and it is feared that the struggle will be a lon 
and severe one. The price of meat has gone up, an 
the expectations are that it will go up exorbitantly 
unless a speedy settlement is effected. Hotels are 
preparing for the worst. 


The Coal Conciliation Board for the Federated dis- 
tricts met at the Westminster Palace Hotel on 
Wednesday in last week to discuss the demand of the 
employers for a 5 per cent. reduction in wages—that 


is to say, taking off the 5 per cent. advance made in| 4 


January, 1900. It is reported that there was a desire 
to avoid any undue friction, and it was thought that 
if the 5 per cent. was divided into two instalments of 
24 per cent., that the men might be prepared to 
accept the terms without calling in the services of the 
chairman as umpire. The proposals made were sub- 
mitted to the men in the various districts for their 


| decision. By thus appealing to the mass of the miners, 


the officials are able to limit their responsibility. But 
the plan has its drawbacks and dangers. 


At the Newcastle Assizes last week the trustees of 
the Friendly Society of Operative Stonemasons were 
sued by a non-union mason of Sunderland for inducing 
his employer to discharge him on his failure to join 
the union. Judgment was given for the plaintiff for 
the sum of 8/. as damages. The union asked leave to 
appeal, which was given. It is time that the mem- 
bers of trade unions should know something of the 
limits of their lawful action, and of the penalties for 
illegal acts. Ignorance is no excuse for a breach of 
the law; everybody ought to know that. 

Reports from America indicate that the cotton trade 
in the United States is not in a much better condition 
than it is here. At Fall River, Massachusetts, a de- 
crease of 124 per cent. in wages is to be enforced on 
and from the 25th inst. In this country we have 
short time to keep down production ; in the States 
wages are lowered to enable employers to compete. 


The Grocers’ Assistant is warmly opposed to the 
‘* living-in system,” which doubtless is liable to abuse. 
But the ‘flagrant case” recently alluded to scarcely 
deserves to be so described. A young man, 22 years 
of age, was engaged at 30s. per week, 15s. of which 
went to pay for board and lodging. Where else could 
he be housed and fed for that sum ? 


The representatives of the Master Cotton-Spinners’ 
Federation and of the Bolton Master Cotton-Spinners’ 
Association have held a meeting with the view of 
amalgamation. In these days the tendency is to con- 
centrate forces on both sides—capital by employers’ 
federations, labour by the federation of trade unions. 
It is to be hoped that the concentration will be con- 
ducive to peace, and not to industrial antagonism. 


The reports as to the state of trade in the Midland 
districts, both in the production of iron and steel and 
in the iron and steel-using industries, and also in the 
Lancashire districts, are so meagre as to render any 
opinion thereon useless. There has been little done in 
the way of purchase of the raw or manufactured 
material, and the prices have not been such as to 
satisfy the producers ; and there are not any encou- 
raging signs of improvement in the near future. All 
speculation seems for the time to have been abandoned. 





THE POWER PLANT OF THE TALL OFFICE 
BUILDING.* 
By James Hoiiis WeEtts, New York. 


THE guigtes of modern buildings has very materially 
changed the organisation of an architect’s office, and 
unless the expert is called in, there is associated with the 
architect an engineer whose specialty is the designing of 
the engineering features. 

The engineer works in conjunction with the architect, 
and works up the scheme generally in its entirety—by no 
means a small part of the work. 

The engineer works in conjunction with the architect, 
advises him as to all points of engineering design, and 
eventually, when the scheme is matured, takes over all 
details of construction. 

Such an office is divided into two working parts ; one 
of which is purely architectural, and the other engineer- 
ing. The engineering force again is divided into con- 
struction, mechanical, electrical, and sanitary depart- 
ments ; and each part and department is dependable one 
upon the other, so that when all designs are completed, 
the general contractor is able to carry out his work rapidly 
and intelligently. 

It is the intention of this paper to deal only with the 
engineering problems which enter into the construction 
of a tall building, and it will be impossible to do more 
than deal generally even with these. Few appreciate the 
vast amount of work and responsibility involved, and any 
one of the subdivisions of a alone would require 
a volume if written about as it should be. 

Construction.—The designing of the foundations, the 
steel and iron work, and of the enclosing brick and stone 
work, in so far as strength is concerned, is the province 
of the engineer of construction, whose position is like that 
of the bridge engineer. The problems to be solved are some- 
times very hard, and anes large experience to handle. 

As an example, the foundations of a portion of the 
buildings of the Mutual Life Insurance Company of New 
York, in New York City, were carried down to bedrock 
by means of caissons, and the footings in some cases are 
over 100 ft. below the curb. The walls of adjoining build- 
ings were carried to rock, and the entire site was enclosed 
by a concrete wall 8 ft. in thickness. The floor of the 
boiler and pump-room is 30 ft. below mean high-tide level, 
and 50 ft. below the curb on Cedar-street. The seapage, 
which has to be pumped out of a cesspool located in the 
boiler-room, amounts to less than one thousand gallons a 


ay. 
A building known as the Wall-street Exchange was 
recently erected in New York City. This building is 
about 100 ft. square, twenty-five stories, or 320 ft., in 
height above the curb, and two stories, or 23 ft., in depth 
below curb level. The foundations for this building are 
somewhat similar to those of the Mutual Life Building. 
The grillage footings were set on the foundations in De- 
cember, 1902, the erection of the superstructure was com- 
menced in January, and completed from curb level to roof 
in seven weeks. The brick walls were started in the cellar 
in January, and completed on March 19, 1903. The 
building was ready for tenants and partly occupied on 
May 1, 1903. Examples of some typical tall buildings 
are = in Figs. 1 to 11, pages 129, 131, 132, and 133. 
These are simply instances of the problem that confronts 


the see proc and it is his duty to lay out the work from 


a broad standpoint, so as to obtain the best general results. 

There are many factors entering into the design. Wind 
pressure affects column and girder sections ; floor loads 
are variable, depending on the use the building is to be 
put to; and throughout the entire design economy and 
rapidity of construction must be considered. 

,_ Hlevators.—Hitherto electric elevators have been but 
little used in tall buildings over fifteen stories in height 
on account of the design not being suitable to high-speed. 
When the speed exceeds 350 ft. per minute, as it neces- 
sarily must in the 4° % buildings, hydraulic elevators 
running as fast as ft. per minute are preferable. 
Modern plants are installed with either triple-expansion 
or fly-wheel pumps, and one or more compound pumps in 
reserve. There are, however, no absolute rules that 
govern; as each case must be handled independently, the 
conditions carefully studied, and experience is the chief 

uide. Tests are made, of course, before the building is 

nally accepted from the contractors; but these tests 
seldom tell anything fina], beyond that the plant is as de- 
signed, and that it will do the work economically. 
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Each elevator is usually designed to carry safely 2500 lb. 
exclusive of the weight of the car, and one car is arranged 
to carry safes, usually weighing not more than 4 tons, at a 
slow speed. This car should have specially-designed 
pawling devices, to hold the car in place at any floor. 
Vertical cylinders for hydraulic elevators are usually pre- 
ferable to horizontal cylinders, on account of having 
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shorter cables. Cold-rolled steel guides are better than 

Janed, and, in fact, any device that gives smooth service 
is desirable. 

It is a safe general proposition, when a well-designed 
mechanical plant is installed, to say that it costs less to 
operate an electric elevator than it does an hydraulic 
machine.’ Compound pumps generally require 70 lb. of 
steam per water horse-power hour, triple-expansion pumps 
about 36 lb., and flywheel pumps slightly less. 
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considerably increased: by the use of a storage battery, in 
which case the — load can be kept constantly at its 
full-load rating, which is its most economical producing 
point. Under these conditions the battery should be 
installed and connected in such a manner as to consume 
all the excess current, taking the peaks of the elevator 
load requirements. 

A double-pressure tank system may be installed. The 
usual practice is to carry low pressure in the tanks run- 
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class of building, and the nature of the business transacted 
therein, and its location. Some engineers have compiled 
tables laying down specific floor areas to be served per 
elevator ; but these rules do. not always apply: The 
writer knows of one building having one elevator per 
8000 square feet of floor area which is under-elevatored ; 
and of another close by with an elevator to each 16,000 
square feet of floor area which would have efficient ser- 
vice with fewer elevators. 





Basement 
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High-speed single-cylinder engines are gtlaranteed at 
36 lb. of steam per horse-power hour ; compound engines, 
26 lb.; and steam-jacketed four-valve compound engines, 
20 lb. An average of 64 water horse-power per car-mile 
per hour is required for hydraulic elevators, and for elec- 
tric elevators an average of 34 kilowatt-hours. 

From this data it is easy to calculate the coal and water 
consumption ; but, of course, there are many other items 
to take into account, and experience alone teaches the 
trained engineer what these items are. 

Tn many installations économical opcration would be 





ning from 150 Ib, to.175 lb. for low-pressure systems when 
the cars are few in number and centralised, and from 
750 lb, to 800 lb. when the plant is very large and 
scattered. A double-pressure system would be very much 
more economical to operate, the low-pressure tank operat- 
ing under light service conditions at a pressure of from 
100 lb. to 125 Ib., and the high-pressure tank under —_ 
service conditions at a pressure of from 175 Ib. to 200 Ib., 
an elastic system adapting itself to the work to be done. 
There is a t deal of controversy as tothe number of 





elevators to be installed. It depends absolutely on the! 


Then, again, there aré some buildings, in most cases 
sacar served, which differ entirely from the 
above. 

These buildings are all in the down-town business dis- 
trict of the City of New York, and are used as offices. 

The Steam Plant.—This is a very large topic, that 
cannot possibly be covered within the scope of this paper. 
The proper design of the steam plant is a matter of the 
utmost importance, as on it depends most of the economies 
of the tall buildings. It may bedividedintotwo parts: the 
boiler plant with itsaccessories, including the power piping, 
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and the heating and ventilating systems. These have all 
been fully described in books and papers written by most 
competent, gage ae engineers, and in practice they 
agree generally. In designing the boiler-plant it is 
——— to allow about 50 per cent. reserve over the 
estimated peak loads. A modern boiler-plant is usually 
equipped with such requirements as will produce economy. 
Superheaters of sufficient capacity to allow the steam 
roduced by the boilers to receive a superheat of from 
15 deg. to 100 deg. Fahr. have been with excellent 
results, and, as a matter of course, all pressure piping and 
valving should be designed accordingly. Much di 
has been experienced in pressure piping by the use of the 
conneey flanged joint with copper gaskets ; but the writer 
has very satisfactory results with Van Stone joints, 
or joints somewhat similar in design, for piping exceeding 
5 in. in diameter. 

To avoid vibration in the building, the steam and 
exhaust piping has to be very carefully installed, and is 
usually supported from the floor of the engine-room. 
The exhaust is carried above the roof and cap with a 
condenser-head. This exhaust is connec into the 
heating system, and also through the feed-water heater. 
All drips are carried back to a drip-tank, and pumped back 
to the boiler with all returns through feed-water filters. 











fficulty | press 


surfaces and the velocity of the steam Suming towne, the 
pipes. In mains this velocity is assumed to be from 60 ft. 
to 80 ft. per second, and in risers from 25 ft. to 50 ft. per 


second. 

The mains and risers are either a two-pipe system or a 
one-pipe overhead system, ay rom somewhat = 
circumstances. Both systems have their advocates; but 
either, if properly designed, gives satisfactory results. 
An exhausting apparatus is often used in connection with 
the air-lines, and the system is then run nearly at atmo- 
spheric pressure, thereby relieving the engines from back- 
ure—a source of economy. It is a mistake, however, 
to reduce the size of the risers where it is intended to 
instal this apparatus, for the heating system should be 
designed to work under gravity in case of the breakdown 
of the exhauster. There are several other devices of a 
similar sort often used, but the writer’s experience with 
the straight-out gravity system has been most satisfac- 
tory. The other devices can be added, but the system 
will always work. ‘ ; 

The artificial heating of a building is a problem which 
usually causes much thought and perplexity, and the 
solution is often very far from giving satisfaction. It 
seems to be simple enough in theory, but there are so 
many varying influences in practice to be guarded against 





Such a system will insure a uniform and reasonable 
temperature at all times, never varying over one or two 
degrees, regardless of the variations of outside tempera- 
ture, and without any thought or attention whatever 
from the occupants, thereby decreasing the care and 
trouble incident to heating- ts, entirely removing the 
necessity of opening or closing steam-valves or —. 
and —_ health and comfort. . By a simple device, 
the at which regulation occurs can be varied, so 
that different rooms can be kept at different temperatures, 
or changed as frequently as desired. By the same system, 
where air for ventilating purposes is supplied by a fan 
system, this air can be kept uniform and at any tem- 


perature desired. 
There seems to be a eng ed complaint that office build- 
ings are, as a rule, tvo hot for the personal comfort of the 
occupants; and the reason is eer that on account of the 
necessity of having to supply radiators large enough to 
meet the maximum requirements, and the inattention 
iven to such radiators, it is only natural 
that such results should follow, because the occupants 
are usually busy with their regular. duties, and the 
attention is not called to the overheating of the rooms 
until the temperature has reached a most uncomfortable 
point. Then the heat is-shut off, and the reverse takes 


that is usually 








Fic. 8. Pian or Encine-Room, Mutvat Lire Burtpinc, New York. 


The equipment consists of the boilers, feed-water heaters | 
and pumps, filters, blow-off and drip-tanks, house and | 
fire-pumps, back-pressure and reducing-pressure valves, | 
hot-water meters, recorcing-pressure gauges, condensing 
and cooling coils, expansion and muftler tank, separators, | 
pump-governors, power, exhaust, heating, and drip-piping, | 
engines and oiling systems, dynamos, ventilating, refri- 
gerating, vacuum.cleaning, electric-wiring, switc i 
motors, plumbing and water-supply, and a multitude of 
appurtenances ; all of which have to be carefully designed 
and placed according to the requirements of the building 
and space to be occupied. 

In estimating and proportioning poe | surface, the 
method commonly used is that prescribed by law by the 
German Government in the design of heating plants in 
its public buildings, and is based on the loss in heat units 
per square foot of exposed surface transmitting heat to 
the outside air or buildings, as the case may be. On 
account of leakage it is also assumed that the air in the 
various rooms that are heated is chan once an hour, 
and that, therefore, a certain amount of heating surface 
is required to warm the air. Under certain conditions of 
location and exposure, and whether the building is to be 
heated continuously or intermittently, it is necessary to 
increase these estimates. In making the various increases, 
the judgment and experience of the designing engineer 
must be used. In designing the mains and risers supply- 
ing steam to the radiators, the sizes of pipes are deter- 
mined by the amount of condensation of the radiating 


| stands from zero to 10 d 


ed, no plans seem exactly to 


times. It is usually — in 
shall be 


capable of keeping the several apartments at a tempera- 
ture of 70 deg. when the thermometer.in the open air 
. below. The apparatus, there- 
fore, that fulfils this condition will be apt to overheat the 
rooms when the outside temperature is above the maxi- 
mum, compelling the occupants to give strict and almost 
constant attention to the coating ot of the heat sources. 
Man is fallible, and often negligent; nerves and senses 
are slow to feel Bo wes changes in temperature until a 
degree is reached that is far from normal ; consequently, 
rooms regulated by human hand are usually too hot or 
— = and often have sudden variations of from 5 deg. 
to x : 

A cold wind will often make it extremely difficult to 
get one side of the building warm, while the others suffer 
from an excessive heat. uent and sudden variations 
in temperature, excessive heat alternating with chilling 
cold, are unhealthful and debilitating, and it is a well- 
known fact that a great deal of sickness is directly due to 
inefficient or absolute absence of control of the supply of 
artificial heat. In order to prevent such excessive varia- 
tions, preserve a uniform pe oxen distribute the heat 
where and as it is wanted, and economise fuel by prevent- 
ing waste of heat, heat- tion is often employed ; 
and, to get proper results, the temperature of each room 
in the building is controlled independently of the others. 


that, however well ae 
meet the conditions at i 
contracts for heating that the heating plant 





| place for the same reasons. It is usually customary to 
| open the windows in order to uce the heat, and, per- 
haps to a certain extent, to regulate it by admitting cooler 
| air from the outside. This, of course, results in draughts, 
which are not only disa ble, but dangerous to health. 





| It is no uncommon sight in moderate weather to observe 

that. a very large percentage of the windows in office 
buildings are opened in the attempt to overcome the dis- 
agreeable condition incident to the heating plant, thus 
demonstrating the necessity of some method of regulat- 
ing the temperature. 

t is an almost self-evident proposition in the case of 
tall buildings that, where the heat sources are controlled 
a thermostatic system, at least 50 per cent. of the 
offices will’ have their heat shut off most of the time; which 
is proof that a reduction or saving of that amount of heat 
will be effected. As it isusually customary to heat such 
buildings with the exhaust steam from the engines used 
for the electric or elevator plants, little actual saving in 
the cost of heat can be effected. This, however, would 
be quite an item if the steam was generated directly for 
heating pur The amount of saving in the cost of 
heating, perhaps, should not be considered as important 
as the health and comfort of persons renting the various 
offices, and for whose comfort the owners of buildings 
usually furnish such modern improvements as will render 
them _— for occupancy and keep them fully 
occupied. : . 
Artificial ventilation by means of fans electrically driven 





"SLUAULG-HLGF ONV HLPF ‘AVM 
-avoug ‘dOISy I9LOF ‘NOOY-aATIOgG GNV BNIONW “TT ‘OIA 


‘“HUOK MIN ‘“LAWULG-TIVA ‘09 
‘INGNGSVG -dag NI WOOY-aAaTlog JO NvVIg ‘OT ‘SM 


“NUOX MAN ‘“LAAULG-TIVM ‘09 ‘INAWGSVG JO NVIG ‘6 ‘OILY 











_ 433418 3Nid 


























ff SERENE SOS eed Tem fi 













































































e) 
Zz 
oe 
(2 
ea 
- 2 
O 
Zz 
ea 


433UL8 TWM 


e2es031g [809 





(‘ogt ebvg 28 ‘uoudiwosaqy 407) 
‘SONIGIIOR GAOIMAO TIVEL 


Juty 22, 1904.] 








134 





ENGINEERING. 


[JuLy 22, 1904. 








TasLe SHowrne Kitowatt-Hovurs or Licutine Loan. 





7AM. TOS AM, | 

















| Z sr es 
a = Tee les —s se = 28 | s | 338i ee; 
; Als jo |6 | 88 |# |3 SE ig is |? £3 (8 je./> |g Ska 
ati gluls Eg). (|2e 8 §3). 28 \8 Edi, | BE 8 Fe. .| 23 | 285 
(P Bi S\, eb ge FP sgize = CL seise] = Cyeeze 2 “Fe 
ais = #] Zzolss! +8 SSlg2 93 | 32ers a3 e223) a8 ae 
£5 S/\8 pS 2c\52 £2 is§ 22/5 $2 55 s2\32) SE Si eelse S$ | Ses 
\Ala |e |e lan siz BF ie aMiz™ er x a a=) ew F emigh im) ee) eee 
Winter Schedule. 
January | 81; 4 1); 2); 20; 61; 1 | 1586 | 25 | 76 | 7 18,832 | 60 183) 3 | 14,274 | 50 153; 1 | 3978 | 33,€70 
February -| 2 | 4] 2) 22) 18) 65) 1] 1210 | 24) 74 7 | 11,396 | 50 153) 8 | 10,098 40 | 122; 1 | 2684 | 25,388 
March 31 4|} 0| 27/17) 62) 1| 1404 | 23] 70! 7] 18230 |88/ 101) 3/| 8151 ' 20! 61) 1! 1687 | 24,462 
October 31, 4 0 | 27 | 17 | 52 1 | 1404 | 24 | 74 7 | 18,9086 34/104) 3); 8424 91 64 1 | 1728 | 25,642 
November | 30) 4 2/24; 19) 58 1 | 1302 | 92 7 | 15,456 | 60 | 183! 3 | 13,176 | 50  153' 1 | 3672 | 38,696 
December 31 5 1 25 | 21 | 64 .1 | 1609} 34 104 | 7 18,20) '.70' 214' 3 16,050 . 60 183; 1! 4575 | 40,425 
Summer Schedule. 
| TAM. T08 AM. | 8aM.TO4P.M. | 4PM. TOG P.M. | 6PM. to7PM. | 
} | i | } | 
April . 80/ 6 OO} 25 | 14 | 43 1 | 1075 | 21 | 64 8! 12,00 | 80; 91), 2 4,550 | 20 | 61 | 1 | 1525 19,950 
May . 81] 4 1 26 14 | 43 ; 1 } 1101 | 19 58 8 | 12,064 | 29 | 39 | 2 4,628 | 19 | 58 | 1 1508 | 19,301 
June . 0 | 4 0; 2)|11/; 33) 1); 858/18 55 8 11,440 | 28 | 86 2 4,472 | 18 | 55 fee 1430 | 18,200 
July - 31) 5 1|2|10/380/ 1 | 750 | 17 | 52 8! 10,400 | 27 | 8 | 2 4,150 17 52 | 1 | 1300 | 16,600 
August .. - Sl) 4 0 | 27 | 10 | 30 1 810 | 17 52 8 | 11,232 | 27 | 88 2 4,482 17 | 52 | 1 | 1404 | 17,928 
September 80' 5 1 | 24/12/87) 1] 88/19/58 8 11,186 | 29 89 2 4,272 | 19 | 68/ 1 | 1392 | 17,688 
| \ | i emesis 
| | Total day load per year ; 00,858 
| | | 


| 


3 P.M. TO 6 P.M. 6 P.M. TO 7 P.M. 





























is often used on the lower stories. One tall buildin 
recently erected in New York has every room heated an 
ventilated by means of an indirect system operated by 
fans. This is an extraordinary case, however: it is 
usually impracticable on account of the cost of installa- 
tion and the amount of room taken up by the fans, heaters, 
and ducts. In the New York Stock Exchange the air is 
warmed in winter, and, by means of an immense refri- 
gerating plant, cooled in summer. These are all special 
methods, however, and o> pee bulk of the heating is 
done by the direct method; that is, radiators under 
windows in the rooms. 

In mane buildings there are refrigerating plants in- 
stalled both for cooling the drinking water, and for making 
ice, which is sold to the tenants. 

engerien. systems have recently come into use, and have 
given much satisfaction. These are air systems operating 
either under vacuum or compression. 

The Electric Plant and Wiring.—The engineer who is 
at the head of this department has his work cut out for 
him. It is the most complex and difficult portion of the 
design, and uires a large amount of technical educa- 
tion and experience. Practice changes continually, and 
the science has advanced so rapidly that an up-to- 
date electrical engineer has to give more time to his pro- 
fession than does the engineer in any other department. 
In laying this portion of the work before you, the writer 
will take a specific case which will illustrate the method 
of design. Letit be understood, however, that the figures 
used are an average, and that they are the results of tests 
and records made in perhaps fifty of the tall buildings in 
New York City. The building in question is designed 
for banking-rooms on the first and second floors and above 
offices. Three boilers of 350 horse-power each are located 
in the cellar, and the plant in the basement. The electric 

rtion of this plant consists of two 125-kilowatt, one 100- 

ilowatt, and one 50-kilowatt generators ; two fan motors 
of 15 horse-power each, and engine plant of sufficient 
horse-power to operate the entire electrical installation. 
These engines will be of the four-valve tandem compound 
type, and the dynamos direct-current 120-volt machines. 

he total floor area to be lighted is 196,700 square feet ; 
and taking the average rate at one light for each 37 square 
feet of floor area, the number of lights as laid out on the 
plans is 5316, plus 250 lights allowed for decorative effect 
m a ee the total number of lights to be wired 
for is . Lamps are guaranteed at 50 watts per 16 
candle-power ; but this is when they are new. We there- 
fore assume an average of 55 watts; this, therefore, means 
that with all the lights burning the total output would be 
306 kilowatts. From ene we find the average 
working loads to be as follows :— 











| * 
er . : | Operating 
— centage oo ra ee Plant. 
—. "CULT gre i A 
Absolute peak load..| 70 | 214 20 234 ris 
Average peak and | 
running load for j 
dark days .. --| © |. 188 20 203 | ts & rhs 
— peak load 
foreight months... 30 | 92 20 112 ris 
Average day load for | 
eight months ..| 80 92 20 112 ris 
Average day load for 
six months. . — 62 20 82 145 
Ave low load for 
twalve months .. 16 49 20 69 the 


Average nights, Sun- 
days and holidays 50 
In addition to the above there is usually an increase of 

10 per cent. over the above running loads, on account of 

the desires of tenants. Under ordinary conditions it is 

customary to allow 1.6 horse-power in engine for each 
kilowatt output of the generator, and 1.8 horse-power in 
boilers for each kilowatt in generators. Therefore in 
practice we select the following main plant, which is 
elastic in its working and will take care of the following 
conditions :— 

(1) Maximum load, 70 per cent. of the total connected 


(2) Average load, 30 per cent. of the total connected 
load plus 10 per cent.—123 kilowatts. 

To he yg therefore, under these conditions, we have 
selected the following plant :— 

Two generators of 125 kilowatts capacity each, either of 
which will carry the average peak running load, or both 
connected in multiple will carry the absolute peak loads 
which are on for short isolated periods only. 

One generator of 100 kilowatts capacity to carry early 
running and low average loads for 12 months, and 

One generator of 50 kilowatts capacity as an auxiliary 
unit for nights, holidays, Sundays, and odd times. 

Not only will this plant fulfil these conditions, but by 
means of the various combinations which may be made, 
conditions between these averages may be satisfied 
economically. 

The cost of operating this electric plant may be esti- 
mated from the table below; allowing, in addition thereto, 
for motor operation 304 days at 10 hours per day and 20 
kilowatts per hour, amounting to 60,800 kilowatt-hours 
per year. 


Total day ed one year ... = ... 292,850 
Average night loads at 5 per cent., or 16 
kilowatts, 365 nights, 12 hours per 
night peryear... aes SS ... 70,080 
Average Sunday and holiday loads at 
10 kilowatts, 61 days, 12 hours per day 
per year ... = np ne és 7,320 
Motor kilowatt-hours per year ... 60,800 
Grand total kilowatt-hours 431,050 


Assuming, therefore, the total output of the machines 
through the bus-bar of the switchboard to be 431,050 
kilowatt-hours per year, the engines would generate 
1.6 x_431.048= 689,680 horse-power hours, and the boilers 
would generate 1.8 x 431.048 = 795,890 horse - power- 
hours. 

Assuming an engine guarantee of 24 lb. of steam per 
horse-power ¢! hour and a direct evaporation of 8 lb. per 
pound of coal, then the total coal consumption will be 
1193 tons, and the water consumption 305,620 cubic feet. 
It is safe to assume that only 50 per cent. of this water is 
wasted, and that the remainder is returned to the boilers. 

Taking the cost of a good grade of coal at 3.75 dols. 
per ton, water at 10 cents per 100 cubic feet, oil and waste 
at 400 dols., interest and depreciation at 3000 dols., ash 
removal at 225 dols.—5 per cent. of the cost of the coal— 
and charging one-half the cost of the force in the fire 
and engine-rooms to this account, or 2500 dols., would make 
the total cost of operating the electric plant 10,751.55 dols., 
or approximately 2} cents. per kilowatt-hour. 

All of the data herein contained are from actual practice 
and do not wholly agree with theory; but as we have before 
stated, there are so many elements entering into the pro- 
blem that sooner than base everything on pure theory we 
necessarily let the results of practice govern. In the 
design and construction of dynamos the trade seems to 
agree, but there is the great diversity of practice among 
high-speed engine builders. One will use a 1200-Ib. fly- 
wheel on an 85-horse-power engine, and another calls for 
2000 lb. Sizes of shafts, lengths of bearings, and, in fact, 
nearly all parts vary so materially that one wonders why 
there is not some absolute rule adopted for them. The 
igns are so similar thet there is no reason for the great 
dissimilarity in sizes, unless it can be a commercial reason. 
We have not attempted to more than touch upon the 
fact that there must necessarily be fire equipment and 
pone re, mr systems of water-supply in tall buildings, 
and that large pumping-plants are also an essential part 
of the equipment. aera are established both in the 
cellar and on the roof, connections made on all floors, and 
in case of fire, with Siamese or twin connections with the 
street. Water-pressure must be reduced in sections by 
means of reducing-pressure valves, and great care exer- 
cised to avoid leaks, undue strains, or water-hammer in 
the pipes. In addition, the building is equipped with 
interior telephone, ticker, m r and bell wiring, mail 
chutes, ventilating screens, and, in fact, innumerable 
devices for comfort and convenience that aid to rent it. 





oad plus 10 per cent.—257 kilowatts. 





The very best of talent is studying every day to improve, 


superior to its predecessor; until it seems as though now 
we must have reached the very acme of success, and to-day 
the wonder of the world is the American tall building. 
It is safely constructed, comfortable, and sanitary; a 
model in every respect, and a monument to the American 
architect and engineer. ‘ 

Great minds and many are studying the question under 
discussion. Much credit is due to the American engineer 
and to the inventor for his work. The field is large ; there 
is still much to be done, but we may safely leave this to 
those who are now making the subject a specialty. More 
and more engineers are entering this field, and the demand 
for their services becomes greater as time goes on. Con- 
tractors recognise the value of their services on the work ; 
and it is needless to say that, as in all other great works, 
the services of the engineer is a large factor in a success- 
ful undertaking. By no one is he more appreciated than 
by the architect with whom he works in conjunction ; 
who creates the idea, and leaves to him the large question 
of structural and mechanical design. 





TUNNEL UNDER THE THAMES AT WOOLWICH.—It will be 
remembered that last month a recommendation of the 
Bridges Committee that the London County Council 
should apply for parliamentary powers to construct a 
tunnel po the homme connecting North and South 
Woolwich was referred back on the grounds that the 
present time was not opportune for the Council to incur 
increased liabilities. The Bridges Committee, however, 
point out that in view of the Council’s opposition in the 

resent session to the North and South Woolwich Electric 

ilway Bill, it would be advisable to announce its inten. 
tion, ‘at least, to undertake the construction of such a 
tunnel, and the Bridges Committee have conferred with 
the Finance Committee with the object of persuading 
the latter to withdraw their opposition. The Finance 
Committee considered that the estimated cost of main- 
tenance—i.e., 2500/7. per annum—was put at too low a 
figure, in the light of the experience gained with the 
Greenwich tunnel; and although it is proposed to 
use continuous current from the tramway station 
instead of employing motor generators, it certainly 
appears sanguine to estimate a saving of 8002. per 
annum under this heading alone. The Finance Committee 
further doubted whether thé expected saving of 7000/. 
per annum in the working of the ferry could be realised, 
as the suggested entire stoppage of vehicular traffic 
between the hours of 8 p.m. and 6.30 a.m. might meet 
with such opposition that it could not be carried out. 
Attention was also called to the fact that the London 
County Council is already committed to an expenditure 
of about 2,000,000. in respect of works under the super- 
vision of the Bridges Committee, exclusive of widening or 
rebuilding bridges for tramway purposes, —— the 
displaced population, &c. Eventually the Finance Com- 
mittee agreed to withdraw their opposition on the under- 
standing that noexpenditure whatever should be incurred 
on the proposed undertaking for a period of three years. 
This condition was accepted by the Bridges Committee, 
who thereupon renewed their recommendation to the 
Council to apply for Parliamentary powers. In their 
report bearing the recommendation they propose that 
the three years shall be utilised in preparing drawings 
and making preliminary arrangements. The Council, 
however, has rejected the proposition, 





THE AMERICAN MERCANTILE Marine.—The number of 
vessels—sailing and steam—in the American mercantile 
marine has remained almost stationary during the last 
twenty years, notwithstanding the prodigious growth of 
the United States in population, wealth, and enterprise 
during that period. The tonnage of the American mer- 
cantile marine has certainly increased, but not to the 
extent which might have been anticipated, and the whole 
increase reported in the American mercantile navy has 
occurred in steamers, the number of sailing vessels having 
actually declined. This is shown in the annexed table, 
illustrating the number of sailing vessels, steamers, and 
ships of all descriptions comprised in the merchant marine 
of the United States :— 


Year. Sailing Ships. Steamships. Total Ships. 
1884 18,681 5401 24,082 
1885 18,564 5399 23,963 
1886 18,067 5467 23,534 
1887 17,582 5481 23,063 
1888 17,587 5694 23,281 
1889 17,669 5924 23,623 
1890 17,502 5965 23,467 
1891 17,683 6216 899 
1892 17,991 6392 24,383 
1893 17,951 6561 24,512 
1894 17,060 6526 23,586 
1895 6,686 6554 23,240 
1896 16,313 6595 22,908 
1897 16,034 6597 22,633 
1898 15,993 6712 22,705 
1899 15,891 6837 22,728 
1900 16,280 7053 23,333 
1901 16,643 7414 24,057 
1902 16,546 7727 24,275 
1903 16,371 8054 24,425 


We have stated that —— a was anes yo 
aggregate tonnage. In this aggregate s a 
4,271, tons ; [ 1889, at 4,307,475 tons; in 1894, at 
4,684,029 tons ; in 1899, at 4,864,238 tons; and in 1903, 
at 6,087,345 tons. The tonnage of the sailing ships 
declined from 2,805,320 tons in 1884 to 2,679,257 tons in 
1903, while the tonnage of the steamships increased from 
1,465,909 tons in 1884 to 3,408,088 tons in 1903, The 
6,087,345 tons representing the aggregate burthen of 
vessels comprised in the American mercantile marine in 
1903 were owned as follows :—Atlantic and Gulf Coasts, 
3,159,373 tons; Pacific Coast, 812,179 tons; Northern 





and it 1s the aim of the designer to make each building 





Lakes, 1,902,698 tons ; and Western rivers, 215,095 tons. 
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VOLTAGE REGULATION IN ALTER- 
NATING-CURRENT SYSTEMS.* 
_ By H. S. Meyer. 

A POINT of great importance in all electrical installa- 
tions supplying light and power is the voltage regulation 
with varying load. While in direct-current systems the 
problem is comparatively simple, and has been completely 
solved by the use of compound-wound generators, in 
alternating-current work this question is of a more com- 
plex nature, since the phase relation between current and 
electromotive force has to be considered. It is intended 
to give in the following paper a general review of some of 
the most important points connected with the subject of 
voltage regulation in alternating-current systems, without, 
however, entering upon a detailed consideration of the 
theoretical side, which has been treated by various writers 
with a clearness which it would be difficult to surpass. 

The discussion of the theme will be divided into :— 


(A) Inherent regulation of generators. 
(B) Influence of (A) on the system. ; 
(C) Automatic voltage regulation and compounding. 


(A) INHERENT REGULATION OF GENERATORS. 

1. Method of Specifying Regulation.—In common with 
the custom on the Continent and in America, the inherent 
regulation should be standardised as referring to the per- 
centage increase in the terminal voltage when full load is 
taken off the machine, the excitation remaining unaltered, 
and due allowance being made for variations in speed, as 
caused by the engine regulation. The second method of 
specifying the inherent regulation, which one finds often 
used by consulting engineers in this country, refers to the 

reentage fall in voltage upon throwing on full load, 

eeping a and no-load excitation constant. This, as 
will be shown later ~ Table II.), leads to entirely 
different figures, and should be abandoned, so as to con- 
form with the practice of the rest of the world. 

2. Influence of the Regulation on the Design of Alter- 
nators.—To be able to specify in each case the most 
economical value for the regulation, it is necessary to 
consider the influence which this factor has on the size 
and cost, as well as on the efficiency and operation of 
this class of machines. 

Broadly speaking, the economy of an alternator design 
for a given frequency and speed is governed by two 
laws :— 

(1) The output is directly proportional to the armature 
ampere-turns times the magnetic flux, or, in other words, 
the output of a given carcass, assuming equal specific use 
of the materials, can be increased directly as the increase 
in armature ampere turns. 

(2) The cost of a design varies almost as the square of 
the variation in the air-gap diameter. Therefore this 
should be just big enough to accommodate the poles and 
the exciting winding, giving at the same time due con- 
sideration to the question of ventilation, and to the 
mechanical difficulties introduced by an excessive width 
of the machine. 

Against these requirements for minimum cost and 
maximum efficiency one had to consider those deter- 
mining the regulation of a machine. These may be 
expressed as follows :— 

(1) The ratio of field ampere turns 

armature ampere turns 

(2) The self-induction and ohmic drop of the armature 
should be low. 

(3) The magnetic leakage between poles should be 
small, 

(4) The magnetic densities in the poles should be high. 

(5) The flux distribution should be such as to produce 
a sine wave, 

(1) To satisfy the first point, which has the most 
decisive bearing on the quality of the regulation, it is 
necessary either to choose a small number of armature 
ampere-turns, or a large number of field ampere-turns. 
The former conflicts with the first law, since by reducing 
the turns on the armature the flux has to be increased so 
as to obtain the desired output; but to carry the larger 
flux, the material, both iron and copper, must also be 
increased, the latter due to the longer mean length of 
turn in stator and rotor. An increase in field ampere- 
turns will be against the second law, as it will always 
mean an increase in the diameter of the revolving field, 
so as to gain the necessary room for the increased field 
copper. In actual practice the designer will have to 
compromise between both these possibilities whenever a 
close regulation is required. Here it may be of interest 
to mention the case of alternators direct connected to 
steam-turbines, where the diameter of the rotating field 
is once for all fixed by the allowable peripheral speed, and 
where the machines for this very reason already obtain a 
great length. Te build such machines economically with 
% very close regulation is extremely difficult, if not 
impossible. 

The number of field ope yr yeas is almost entirely 
dependent on the length of the air-gap, and therefore a 
long air-gap is essential for close regulating machines. 
An illustration of these points is given in Table III. 

(2) While a reduced number of armature or back 
ampere-turns will improve the regulation by weakening 
the magnetic field of the armature, which tends to counter- 
act the efforts of the main field, a low armature self- 
induction will further help in this direction by reducing 
the inductive drop due to the alternating currents flowing 
in the armature conductors. To obtain a low armature 
self-induction, the winding has to be properly subdivided 
and so arranged that at the same time the effect of the 
end connections is minimised, which is of importance, 





should be large. 





* Paper read before the Liverpool Engineering Society, 
and reprinted by permission of the Council. - , 


particularly in machines having a large pole-pitch and a 
small width. However, in modern alternators the in- 
fluence of self-induction on the regulation is only about 
} to } as large as the influence of the back ampere-turns. 

The ohmic drop in modern designs is usually small, due 
to the heating requirements of the machine lying between 
4 per cent. and 1h per cent. of the output, and it would 
hardly be economical to try to improve the regulation by 
a further reduction of this quantity. 

(3) The leakage between poles should be as small as 
possible. . To obtain this condition one has to choose 
short poles, a large pole-pitch and the pole-arc in maximum 
66 per cent. of the pitch—although these requirements 
lead to a larger diameter, and, consequently, to a more 
expensive design. The leakage coefficient is further 

verned by the length of the air-gap_and the iron 

ensities in the machine, and increases with the load in 
about the same proportion as the excitation. The follow- 
ing table gives some average values for the leakage 
coefficient at no load in dependence on the diameter per 
le for normal machines designed for about 7 per cent. 
ull non-inductive regulation, and moderately saturated :— 


TABLE I, 
Diameter per Pole. Leakage 
in. Coefficient. 
2 1.4 
3 1.35 
4 1.3 
5 1.26 
6 1.22 
7 1.18 
8 1.16 
(4) The meanetls densities in the poles should be high, 
so as to introduce a saturated part in the magnetic path, 


which will limit the rise in voltage when the load is taken 
off the machine. Densities of 110,000 to 115,000 lines per 
square inch are here quite allowable, provided the designer 
knows exactly the leakage coefficient of his machine, and 
the quality of his material ; but even then it is dangerous 
for machines which have to work on a low power-factor, 
since the leakage factor and its change with the load 
introduces an uncertain quantity, and a small error in 
this direction may bring one to a part of the saturation 
curve where a small change in the voltage corresponds to 
an enormous increase in the excitation; or, in other 
words, to keep, in such cases, the terminal voltage at its 
normal value when working at a low power-factor would 
require an excessive exciting current, and thereby cause 
dangerous heating of the field-winding. 

For the above reason it is advisable to differentiate 
between machines which are intended to work on unity 
power-factor, or on a power-factor, say, not below 0.90, 
and those intended to work chiefly on a low power-factor. 
In the latter case it would be better to use lower densities 
than mentioned above, although this leads to a more 
costly design. 

(5) All parts in the machine should be so proportioned 
that the resultant wave shape of electromotive force and 
current resembles as closely as possible a sine wave. 
While this is desirable from a general point of view, it 
will also be favourable towards regulation, since an in- 
ductive circuit will have less harmful influence than with 
a complex wave form. 

To illustrate more in detail some of the above points, 
the following figures and tables have been prepared. In 
Fig. Z a well-known graphical representation is made 
use of. 

Here OA represents in magnitude and direction the 
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the induced electromotive force, whilst the magnitude is 
represen the saturation curve. OD and OE 
represent in direction the generator current on 100 per 
cent. and 80 per cent. power-factor respectively. The 
magnetising force of these currents is in phase with them, 
and therefore OD and OE can represent the ampere- 
turns of the armature both in direction and magnitude. 
(As a matter of fact, OD and OE are rather larger than 
the actual value of the ampere-turns, to take in the effect 








of self-induction and ohmic drop of the armature winding ; 


it will also be noticed that OD is not exactly in phase 
with O E, as the self-inductive electromotive force of the 
winding tends to throw the terminal voltage slightly 
behind the induced voltage.) The field ampere-turns are 
——— in magnitude and direction by A D and A E. 

he value of the field ampere-turns must be so large that 
with any given value and phase of line current. the 
resultant O A is such as to give the required voltage Aa 
as taken from the saturation curve. This is the condition 
at any particular load, say full load. If the load is thrown 
off, the points D and E coincide with O, and consequently, 
if the field current remains unchanged, the points A will 
move out to A! and A? respectively. From the saturation 
curve we find that the corresponding voltages are A}, a}, 
and A®, a?, It will be seen from the figure that the 
regulation depends on the ratio of A D to AO—that is, 
on the ratio of OD or OE to OA, or, in words, on the 
ratio of the armature ampere-turns to the no-load field 
ampere-turns, and, further, on the flatness of the satura- 
tion curve at normal voltage. In the figure the same 
construction is shown for points 10 per cent. above and 
10 per cent. below normal voltage, so as to illustrate the 
influence of saturation. The actual values obtained for 
the regulation are given on Fig. 1, while Table II. gives 
for the different points the per cent. increase in the 
excitation necessary to keep the voltage constant from 
no load to full load. 


Tasce ITI. 
Per Cent. Increase Excitation from No Load 
To Full Non-Induction To Full Load 
Load. 80 per cent. P.F. 
(A) 10.8 . 36.5 
a 7.9 29.2 
Cc 14.3 43.5 


The saturation curve, as well as the values for the 
armature reaction, can be pre-determined in normal 
machines with sufficient accuracy to agree closely with 
figures obtained in test. How this is done has been de- 
scribed by various writers, and need not be taken up on 
this occasion. 


Fig. 2. 
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Fig. 2 is intended to illustrate the effect of a load of 
varying power-factor on the regulation of a machine. 
Here the analytic method of Mr. Steinmetz has been used 
for calculating the different characteristics.” Although 
this method is not quite correct, as it assumes constant 
saturation, it serves well to show what considerable 
influence a small deviation from unity power-factor will 



































have on the regulation, and how —7 the curves of 
lower aa approach the straight line of zero 
power-factor, 
Taste III. 
Regulation | Regulation | Ampere- Total Am- 
Non-Induc- | Full and 80} turns, pere-turns 
tive Load. [percent.P.F.) Field. — Length! Field. 
S ag ee 
l | ’ Field | Gap. 
| | } Ampere. | Copper. | 
Rise. | Fall. | Rise. Fall.| turns, Gap. Tron. 
| | | rmature. | 
.c. | pc. | pc | pc . Ce .c |pPc pc 
. 2 2.5 8.0 | 17.5 | 6.87 bia M30 95 og 5 
4 6.0 | 12.5 | 22.0 4.28 136.1 118.2 89, 11 
6 80 | 15.0 | 35.0 8.15 100.0 | 1000; 88 15 
7 | 116 | 17.0 | 44.0 2.72 86.5 85.0 | 85 17 
8 | 13.0 | 180 | 50.5 2.47 78.6 76.0 | 82) 18 
10 19.0 | 200 66.5 2.07 65.8 6.0 78 | 22 








_ Fig. 3, page 136, shows test results which serve to further 
illustrate the points brought forth in Fig.1. Three sets of 
curves are given, showing the effect of gradually reducing 





* Steinmetz’s ‘‘ Alternating-Current Phenomena,” third 





edition, page 302. 
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in one case a non-inductive load, and the other a highly 
inductive load. Curve 2 and curve 2! show this at normal 
vol for non-inductive and inductive conditions re- 
spectively. Curves 1 and 1! show similar curves for a 
voltage approximately 20 per cent. above the normal, 
whilst 3 and 3! are intended for 20 per cent. below normal; 
but in the case of 3! it was not possible to obtain exactly 
the condition desired, owing to the design of the syn- 
chronous motor used for obtaining the inductive load. 
Therefore this curve corresponds to a voltage of 324 per 
cent. below normal. 


Prg.3. 


REGULATION CHARACTERISTIC FROM TEST. 
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In Table III., page 135, a normal machine with a satura- 
tion curve as shown in Fig. 1, and with a regulation of 
6 per cent. at full non-inductive load, is taken as is. 
The values for field copper and length of air-gap for this 
machine are taken as unity (100 per cent.), and corre- 
sponding figures for machines with a different regulation 
are given as per cent. of these. The table also serves to 
illustrate the relation between ampere-turns field and 
ampere-turns armature, and the division of the field 
ampere-turns into the parts used for the air-gap and for 
the rest of the magnetic path. Finally, it gives also the 
different values when specifying the regulation as fall in 
voltage, as referred to under heading 1. The considerable 
difference is due to the weaker field with no-load excita- 
tion, which is more easily distorted by the armature 
reaction than the stronger one as given by the full load 
excitation. 

As a further guide for specifying regulation figures, the 
following values can be recommended for different classes 
of service :— 

(a) Machines for lighting load or lighting load with 
incidental power work. 


Regulation in per Cent. 


Sizes. 

















100 per 9 per | 90 per 
Cent. P.F. | Cent. P.F. | Cent. P.F. 

Below 200 kilowatts ae 5 to7 9 to ll 11 to 18 
Above ,, am - 4,5 te 3 10 ,, 12 


Under this class of service belong also generators driving 
rotary converters or synchronous motors. 

(b) Machines for power work, as given by induction 
motors. 
85 per | 80 per | 7: 
Cent. | Cent. 

P.F. P.F. P.F. 


90 per 
Cent. 
P.F. 


100 per 95 per 
-- Cent. Cent. 
P.P. P.f. 








Below 200 kilo- 


watts oe 
Above 200 kilo- 
watts 


18 to20 
17,, 19 


7to8 11tol3/18to15 15tol7 16to18 


6 ,, 7 /10,,12/12 ,, 14/14 ,, 16/15 ,, 17 


Lower figures should only be chosen in exceptional 
cases, as they would mean an increase in cost not any 
more in proportion to the gain in regulation. On the 
other hand, in a number of cases—particularly in large 
power plants — somewhat higher figures than those 
given above are quite in order; and as they allow in all 
cases a further reduction in cost, they are well worth 
considering. To guard in cases against obtaining a 
machine in which regulation is obtained by undue satura- 
tion, thereby limiting the possibility of raising the vol 
to compensate for any unexpected inductive drop in the 
feeders, it would be well to specify, in addition to the 
above suggested figures, that the ratio of short-circuit 
current to full-load current should not be less than 2} to 
24: 1in machines below 200 kilowatts, and 2} to 3:1 in 
larger machines. 

3. Influence of Regulation on Efficiency and Operation. 
—Not only the size and cost of alternating-current gene- 
rators are unfavourably influenced by too close a regula- 





tion, but the efficiency and the stability of operation are 
equally affected. 

We have shown above that a smaller armature reaction 
requires a larger amount of iron to the magnetic 
flux, thus increasing the core-losses, which form the 
largest part of the losses in modern machines. Further- 
more, the greater amount of field and armature copper 
will do their part towards a further decrease in the 
efficiency. Altogether, a reduction in efficiency from 
1 percent. to 14 percent. may be e: when changing 
a machine with an inherent regulation of, say, 7 per cent. 
into one with 4 per cent., without resorting to saturation. 

In regard to stability of operation, it must be noted 
that very close regulating machines—due to their low 
armature reaction and self-induction—will have a large 
short-circuiting current. In Fig. 4 the approximate rela- 


Fig.4. RELATION BETWEEN % REGULATION FULL RON- 
INDUCTIVE-LOAD AND % SHORT-GIRCUIT CURRENT 


FOR MACHINE WITH MODERATE SATURATION AND 
ABOUT 


1% C2R LOSS IN ARMATURE. 


PER CENT CURRENT. 





16 25 
agp) PER CENT REGULATION. 
tion between short-circuiting current and regulation 
is given for machines designed on the above principles 
(moderate saturation and C?R loss armature assumed as 
1 per cent.). ‘ 

e therefore must expect with close - regulating 
machines working in parallel large cross-currents and a 
considerable exchange of energy between the bus-bars and 
the generators if the cyclic irregularity inherent to all 
reciprocating engines is not kept to a very small amount 
by means of an extra large flywheel effect, which, of 
course, increases unnecessarily the cost ofthe plant. But 
even if all precautions are taken in this direction, troubles 
in parallel operation may readily occur with too close 
regulating machines, due to the natural period of the 
alternator becoming such as to introduce the danger of 
resonance with the Teeued oscillations of the engine. The 
following simple formula for the free oscillation of an 
alternator further explains this point.* 

Time of oscillation—- 


=Const. V moment of inertia x self-induction of machine, 


or, expressed in words, this means that for a given 
moment of inertia the natural frequency of an alternator 
is inversely proportional to the square root out of the 
self-induction of the machine. For safe parallel operation 
it is desirable to have this period as low as possible, so as 
to keep away from the period of forced oscillation, as given 
chiefly by 
r PM . 4 and  P™ y 9 
60 : 


the number of steam impulses per revolution. Therefore 
the self-induction of the alternator should be large, which, 
however, as shown above, is opposed to close regulation. 

Large currents on short circuit also tend to cause 
troubles in plants as required for rolling-mills and mining 
work, where, due to the rough service, heavy overloads 
and even short circuits may frequently occur. Here the 
maximum generator current, as caused by a complete 
short circuit, should always be limited to about 2} to 24 
times its normal value. 

4. Regulation for Constant Power or Current.—While 
within the above-discussed limits, a close regulation should 
be aimed at in all normal machines, there are also cases 
where a poor regulation is essential. This refers to 
alternating-current generators for constant power or con- 
stant current work as required for certain electrolytic 
processes, such as the manufacture of calcium carbide, or 
carborundum, where the current is used for feeding an 
arc. The nature of the work requires here approximately 
constant current for large variations in the resistance of 
the arc, as caused by the feeding of new material into the 
furnace, or by a change in the resistance of the material 
itself, such as carbon. In this case the best working con- 
ditions are obtained by mngeing the alternators with so 
large an armature reaction that, with increased armature 
current, the field, and consequently the voltage, is so much 
weakened that either the product of volts times amperes 
remains constant, or the current itself remains constant, 
over a wide range of the characterista&c. A short air-gap 
will add to make the armature reaction more effective. 

In Fig. 5 the characteristic of such a generator is shown 
by the full-drawn curve. The dotted curves represent 
lines of equal power, and are drawn so that No. 1 repre- 
sents the maximum output of the machine, No. 2 is 5 per 
cent. less, and No. 3 is 10 per cent. less than No. 1; ae 
between the points a and b—that is, between 700 and 1130 
volts—the power of the generator does not vary more than 
10 per cent., and between a, and b,—7.e., between 790 and 
1075 volts—not more than 5 per cent. In the same manner 
the dotted lines from ¢ and c! show that part of the 
characteristics, where the current keeps approximately 
constant—i.e., between 0 and 645 volts—the current does 


a See Girges E.T.Z., March 8, 1900, page 19, 





not vary more than 5 per cent., and between 0 and 510 volts 
not more than 10 per cent. 

5. Regulation on Unbalanced Circuits.—The preceding 
discussion of inherent regulation apptice to balanced 
circuits only. If the current, or the rome relation 
between the current and electromotive force, becomes 
different in the different branches of a polyphase gene- 
rator, the terminal voltages also me different, since, 
due to the common excitation, the electromotive force 
induced in each phase is the same, while the drop, of 
course, is different. In two-phase machines, where the 
phases are kept separate, the voltage of the unloaded 
phase will also drop to some extent when loading the 
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other phase, and therefore in all cases the difference 
between the electromotive force of the loaded and un- 
loaded phase is here less than the inherent regulation of. 
the machine. Much more complicated is the matter in 
three-phase machines, where the phases are interconnected. 
Here it is almost impossible to predict the resulting con- 
ditions to any degree of accuracy, since the current, even 
if it is in phase with the terminal electromotive force, will 
necessarily be lagging in regard to one phase of the 
winding, and leading in regard to the other, and, con- 
sequently, its effect on the voltage of these phases will be 
such as to cause a dropin the first and a rise in the second 
case. Furthermore, the higher harmonics, especially the 
third, introduced by unbalancing, will superimpose effects 
which are almost impossible to predetermine. A more 
detailed consideration of this question falls outside the 
scope of this paper. 
(To be continued.) 








THe CANADIAN Paciric Ratnway CoMPANY AND ITS 
Lanps.—The Canadian Pacific Railway Company has 
adopted of late a new land policy. Up to 1903.4 it was 
the object of the company to effect land sales in some way 
or other, and the result of this was that great tracks of 
country were disposed of to large land companies. This 
year the company has been selling to actual settlers only, 
and has given land companies the cold shoulder. The 
result has been that while 2,290,004 acres were nominally 
sold in 1902-3 for 8,272,498 dols., only 735,646 acres have 
been sold in 1903-4 for 2,929,721 dols. At the same time, 
there can be no doubt that the policy which the company 
is now pursuing is a thoroughly sound one, and_calcu- 
lated to insure the future development of Canada, instead 
of making fortunes for land speculators. 





_ Canapa AND JaMmaIcA.—No one can say that Canada 
is not becoming an ye np se pad of the empire. The 
Americans have long been ited with a disposition to 
cast sheep’s eyes on the West Indies; but Canada has 
also something to say upon the subject. The latest 
Canadian move is an attempt to arrange a permanent 
exhibition and sale repository of the food products and 
manufactures of Canada and the United Kingdom at 
Kingston, the capital of Jamaica. The exhibition will be 
under the patronage of Sir A’ tus Hemming, Governor 
of Jamaica, and the Canadian Departments of Trade and 
Commerce and Agriculture. It is believed that the pro- 
posed exhibition will afford West Indian traders and 
consumers a much-needed opportunity of inspecting 
samples of Canadian goods and products, and obtaining 
information respecting them. 
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ELECTRICAL APPARATUS. 


14,168. F. W. Le T London. 
Electric Company, New York, U.S.A.) Electrical 


possible to obtain direc’ 


thus obtained to any type of translating device requiring constant 
current. 10 represents a transformer, the primary 30 of which is 
connected with leads from a constant potential alternating source. 
Its dary 31 is ted with distribution wires 20 and 21, 
in one of which, as 20, is included a reactance coil 4. To com- 
plete the reactance device a suitable core 7 is provided, and this 
core is connected to one end of a pivoted lever 8, which supports 
at its opposite end a counterweight 9. The reactance coil 4 and 




















its associated devices are intended to act asan alternating-current 
regulator, having the capacity of maintaining constant current 
in the work circuit. The mains of the consumption circuit are 
shown at 1 and 2, while the translating devices supplied through 
the consumption circuit appear at 16. To secure the delivery 
through the mains 1 and 2 of currents of proper direction from 
the wires 20 and 21 current rectifiers 5 and 6 are employed, which 
have the quality of permitting a flow of current in one direction 
and opposing prohibitive resistance to the flow of current in the 
opposite direction. In this way the consumption current is sup- 
plied with currents of uniform direction, and as the applied cur- 
rents are of constant strength, the circuit is adapted, as stated, 
to the feeding of direct-current devices requiring constant cur- 
rent. (Sealed July 5, 1904.) 


14,169. F. W. Le London. (The Cooper-Hewitt 
Electric Company, New York, U.S.A.) Electrical ribu- 
tion. [4 Figs.] June 25, 1908.—The object of this invention is 
to provide a system of circuits and Fag whereby a three- 
wire direct-current consumption circuit can be supplied from an 
alternating source. 1, 2, and 3 represent the wires of a three- 
wire consumption circuit, 2 being the neutral wire and 1 and 3 
the mains. 10 represents a source of single-phase alternating 
current, which may be either a single-phase generator or a trans- 
former. The wire 2 is connected to the source at the middle point 
between the two parts 11 and 12 of the winding of the source. 
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The other terminals of these parts or windings are connected to 
the mains of the three-wire circuit through rectifiers 5 and 6, as 
shown. It will be seen that the terminal of the winding 11 is 
connected to the main conductor through a current rectifier 5, 
and to the main conductor 1 through a current rectifier 6. The 
two rectifiers are shown in reverse positions, and the direction of 
current flow is indicated by arrows. The outer terminal of the 
winding 12 is conducted to the main conductors 3 and 1 through 
current rectifiers 5 and 6 respectively. The current rectifiers 
permit a flow of current only in the directions indicated by the 
arrows. (Sealed July 5, 1904.) 


9990. V. A. Fynn, Manningham, Bradford, Yorks. 
Electric Motors and Generators. [5 Figs.) May 2, 
1903.—The object of this invention is to reduce the sparking which 
takes place during the process of commutation. It has been pro- 
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posed to attain this end in a commutating machine, particularly 
of the alternate-current type, by bridging the commutator seg- 
ments by resistances, thereby allowing a certain amount of current 
to pass from one commutator segment to the other one through 


(The C en 
Ue 
tion. (2 Figs.) June 25, 1908.—This invention discloses a system 
of electric circuits and apparatus by means of which it is made 
r currents of constant strength from a 

source of constant alternating currents, and to apply the current 


in Fig. 1, wherein M represents the main winding, here supposed 
to be of the gramme-ring type and shown Segnmanaticalty con- 
nected in the usual way to a commutator, the segments of which 
are marked 1, 2, 3, 4, and so forth. It has been found that by 
bridging the commutator segments by means of resistances R 
of a suitable value sparking can be materially diminished or 
eliminated. Without entering fully into the probable causes 
responsible for such a result, it will suffice to simply note that the 
resistances R forming this bridge or auxiliary circuit or auxiliary 
element create a shunt or by-pass to e: coil or element of the 
main winding M, and a pemate also to the whole of the main 
winding. To ensure the full success of the arrangement it is only 


in torque in the case of a motor, and without an equivalent 
increase of useful electromotive force in the case of a generator. 
By the present invention a very material increase in the efficiency 
of the machine is secu’ by reducing the energy which has 
hitherto been dissipated in the resistances R to a minimum, at the 
same time securing good commutation. This end is achieved by 
substituting an electromotive force in place of any desired amount 
of the resistance R, and choose the value and direction of such 
electromotive force in such a way that the necessary amount of 
leakage current may flow as before. Generally speaking, it is 
immaterial in what manner this electromotive force is produced ; 


it is necessary, however, in respect to the circuit formed by the 
elements of the main winding M and the co nding auxiliary 
element R, that this electromotive force should be opposed to the 


electromotive force existing at the time in the element M, and in 
the case of an alternating current it should be of the same period 
and as nearly as possible coincident in phase. The method most 
likely to find favour in gene is to make use of the magnetic 
field of the machine itself, and to wind on the armature auxiliary 
coils generating the requisite electromotive force, and suitably 
connecting them to the corresponding elements of the main 
ey Fig. 2 shows such an arrangement. (Sealed July 12, 

4. 


15,746. Guest, eon and_ Nettlefol Limited, 
Smethwick, Staffs, and W. E. 8: og om 
near Newport, Mon. ArcLamp. [7 Figs.) July 16, 1903.— 
This invention has for its principal object to shorten the depend- 
ing solenoid and shunt or secondary coil used in the arc lamp 
described in the specification of Patent No. 15,123, of 1900, and to 
obtain an equal, if not greater, efficiency by the employment of a 
comparatively short solenoid and shunt or secondary coil. a is 
the carrier-plate of the lamp, having on its upper side the short 
solenoid }, consisting of an inner or primary coil of thick wire and 
an outer or secondary coil (the shunt coil) of fine wire. Toa 
bracket ¢ on the upper end of the solenoid } a lever d is pivoted. 
From one end of the lever the soft iron core e, occupying the axis 
of the solenoid, depends, and the end of the other arm of the 























sponding ports e and /, the ports ¢ leading from the air-supply 
passage g, and the ports f from the gas-supply passage h, so that 
when the ports correspond with each other-in -position,. and the 
admission valve b is open, there is free passage for gas and air 
into the power cylinder; but a small endwise movement of the 
valve ¢ will close, or partially close, “oe d, e, f, and so cut 
off admission to the power cylinder. e cut-off valve is held 
normally open by springs j. Communicating with the closed end 
of the cut-off valve cylinder are air-holes ; these holes are closed, 
or more or less opened, by an oscillating jing-plate o, that 
is actuated by a —_,, P conn to the governor. 
When the plate o is moved to close the air-holes, no air can 
obtain admission to the end of the small cylinder at the back of 
the cut-off valve piston-head, and, therefore, although the suction 





of the main piston tends to move the piston-head with its cut off 
valve ¢, it cannot move, being held back a the vacuum. A full 
charge of and air is drawn through the ports d, e, /, anda 
full work: ng impulse follows,. When, however, the governor 
moves the plate o so as to open the air-holes to the atmosphere 
and admit air to the back of the cut-off valve piston-head, the 
suction of the main piston will now be able to cause the piston- 
head with its cut-off valve c to move during the suction stroke, 
earlier or later, according to the extent to which the air-holes 
are opened by the plate 0, as determined by the governor. The 
earlier or later movement of the cut-off valve ¢ will decide the 
point at which the gas and air admission is cut off during the 
suction stroke, as well asthe volume of the charge drawn in, and 
= ie developed by the following impulses. (Sealed July 5, 
1904. 


13,501. W. J. Crossley, Openshaw, Manchester, 
and J. Atkinson, yo Cheshire. Internal-Com- 
bustion Engines. (3 Figs.) June 17, 1903.—This invention 
is for the purpose of satisfactorily using a little water spray in 
internal-combustion engines. Itis well known that the introduc- 
tion of water spray or vapour in internal-combustion engines en- 
ables higher compression pressures to be used with increased 
economy, and is especially of use, when the gas contains a high 
agree 4 of hydrogen, in preventing pre-ignition of the charge 
in the cylinder. It also makes it ible to use large cylinders 

tisfactorily. It is ially applicable in connection with large 
gas-engines using producer or other kinds of poor gas. In carry- 
“s out this invention the gas is drawn out of a chamber of suit- 
able capacity placed near to the cylinder of the engine, preferably 
in the form of a large vertical pipe a, which may be p! imme- 
diately below the gas-admission cock or valve b. Water is forced 
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lever s connected to a link f, the other end of which is attached 
to one side of a ring-clip, through which the upper carbon-holder 
h The opposite side of the ring-clip g is connected by a 
coil spring i and adjustable screw to a bracket k on the underside 
of the carrier-plate. The upward motion of the link when the 
current of the lamp is switched on, and by which upward motion 
the upper carbon-holder is, through the action of the ring-clip g, 
raised to strike the arc, is limited by an adjustable stop-pin p, 
which overhangs, or is in the path of, a projection f2 on the link. 
The action is as follows :—When the current is switched on, the 
core ¢ is drawn into the solenoid, turning the lever d on its centre 
and lifting the link f, which causes the ring clip to take an oblique 
position with respect to the upper carbon-holder and grijf the 
same. The upper carbon-holder and attached carbon are thereby 
raised to an extent sufficient to strike the arc. (Sealed July 12, 
1904). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


W. J. Crossley, Openshaw, Manchester, 

m, Marple, Cheshire. Internal-Com- 
ustion Motors. [7 Figs.) June 17, 1908.—This invention 
has for its object the construction and operation of automatic 
cut-off gears for internal-combustion motors, so as to enable 
nga to give variable impulses to suit the load. A small 
ylinder is formed inside the casing a of the valve b which con- 


trols the admission of gas and air to the main or power cylinder, 


and inside this small cylinder is fitted a sliding cut-off valve c in 


the form of asleeve with a piston-head. This valve c has a series 





the resistance. For the sake of clearness such a method is shown 


of rings of ports d, and the admission-valve casing @ has corre- 





or drawn into this chamber through a suitable spray-forming 
nozzle c, so as to saturate the gas, and, as far as eg be possible, or 
desirable, load it with very fine spray or mist. ring suction 
strokes the gas is drawn into the cylinder of the engine together 
with moisture proportioned to the amount of gas wn in, auto- 
maticall. prs ar. in quantity to suit the conditions of working. 
Thus, when working at full load, the maximum Ber pd is drawn 
in for each impulse, and at reduced loads reduced quantities, 
either being reduced in quantity if the gas itself is reduced by 
any variable governing arrangement ; or if the gas is entirely cut 
off, the water also is entirely cut off. The water may be fo: 
through the nozzle c by means of a pump d driven by the engine, 
the surplus falling into a water-lute ¢ at the bottom of the spray- 
ing-chamber, from which the pump d may draw its supply, the 
quantity drawn into the cylinder being replaced by any desirable 
means. (Sealed July 12, 1904.) 


PUMPS. 

3977. S. A. Horstmann and R C. L, Fuller, Bath. 
D Pumps. [1 Fig.) February 17, 1904.—This in- 
vention relates to improvements in dia pumps for use in 
connection with internal-combustion engines, more especially 
those used in motor road-vehicles and the like; and the main 
object of this invention is to provide a simple means of circulating 
the water, that is used for cooling purposes, around the cylinders 
of such engines, and from the engines to tank or tor, or 
vice versd. Although ‘principally intended for circulating water, 





yet the — may be applied for pumping oil for lubricating pur- 
poses. In 


carrying the invention into effect, a diaphragm or 
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diaphragms is, or are, vibrated in such a manner by the varying 
pressure in the cylitider (due to the intake, compression, explo- 
sion, and exhaust strokes respectively) that a certain amount of 
liquid is displaced at every cycle of the engine, the water or 
— displaced being controlled by valves so arranged as to 
allow the water or liquid to flow only in one direction. On the 
cylinder head a is mounted, by the connection b, which communi- 
cates with the combustion-chamber, in a horizontal or other 





suitable plane, the case c, containing the diaphragm d, and on the 
case c is mounted in its turn a valve-box e, containing the valves 
fand g, which are arranged on either side of the connection h 
between the diaphragm-case and the valve-box e. In operation 
the liquid is, owing to the vibrations of the diaphragm, drawn in 
through the passage i and past the valve /, and forced past the 
valve g and e j to the water-jacket, the return of any 
liquid being prevented by reason of the valves closing on their 
respective seats. (Sealed July 5, 1904.) 

Rotary Pumps. 


5950. E. G. Adlam, Bristol. 
(2 Figs.) March 11, 1904.—According to this invention a circu- 
lating channel is provided in the pump-casing. The channel 
communicates between the suction and delivery at points within 
the pump. Ata suitable point between the inlet to and outlet 
from the said channel is a regulating-valve controlling the pas- 
sage. This valve is operated by hand. When the valve is closed, 
the pump can work to its maximum capacity. In proportion as 
the valve is ges the quantity taken in at the suction inlet 
and discharged at the delivery outlet is reduced, inasmuch as the 





circulating channel takes a quantity of liquid varying with the 
degree to which the valve is opened. This quantity of liquid 
circulates in the channel and the pump-barrel. Similarly, as the 
valve is closed, the intake at the suction inlet and discharge at 
the delivery outlet is increased. The variation is made without 
altering the speed of the pump. The barrel a of the pump is 
cast with a channel b in it, which leads at one end to the suction 
throat c, and at the other end to the delivery throat d. e is the 
valve which controls the passage. This valve e is operated from 
without by a hand-wheel/ and a spindle g. When the valve e is 
closed on its seat, as shown, the pump works to its maximum 
capacity. (Sealed Jwne 28, 1904.) 


RAILWAYS AND TRAMWAYS. 


6219. W. Walker, Saltburn-by-the-Sea, Yorks. 
(5 Figs.) March 14, 1904.—In the con- 
struction of shackle shown in Specification No. 21,894, of 1903, the 
lifting-ring, when it is in its normal position, which is that into 
which it falls when the pin has been allowed to drop into place, 
can slide up the slots in the coupling-pin and iochiagtenmen. 
Thus a serious jolt may suffice to unlock the coupling-pin. This 
invention relates to a modification of this construction whereby 
the lifting-ring when in its normal position cannot ride up the 
slots in the coupling-pin. and locking-tongue. The latter is 
therefore locked in the position in which it locks the coupling-pin 
until the lifting. ring is raised to a vertical or approximately 
vertical position for the purpose of uncoupling. The coupling- 
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pin @ has at its upper end two cheeks }, through which extends 
a pin c, whereon the tongue d turns. The slot ¢ in the tongue has 
parallel sides at its upper part, but its right-hand side is bulged at 
its lower part, as shown in Fig. 3. The slots / in the cheeks ) 
are similar to theslot e, but the bulge is on the left-hand side, as 
indicated in Fig. 1. The ring f, hasa aa h of elliptical cross- 
section, passing through the three slots. When the shackle is in 
use, the ring g has the position shown in Fig. 1(having fallen into 
this, its normal position, when the coupler released it to let the 
pin @ drop into place), the cross-)in / cannot ride up the slots, 
and thus keeps the tongue d engaged with the hooked projection 
i, When, however, for the purpese of uncoupling, the coupler 
lifts the ring g into a vertical position and raises it, the pin h 
rides up the slots and disen, the tongue d from the hooked 
projection « (Sealed June 28, 1904). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4989, G. C. Marks, London. (La Société Decelle et Cie., 
Nevers, France.) Removing Scale. (1 Fig.) February 29, 
1904.—This invention relates toa method for the continuous re- 
moval of scale from steam-boilers by the aid of voltaic piles acting 
electrically upon the walls of the tubes and of the boiler, to pre- 
vent the scale from being deposited there or for cleaning a boiler 
where scale has already formed, without any other interruption in 
its working than that required to place in position the apparatus 





intended for this purpose. According to this invention, in the 
interior of the boiler a, and in the part where the water circulates, 
are arranged several voltaic piles py, connected together and to the 
body of the boiler. The receptacle of each pile is supported in an 
insulated manner, preferably upon transverse plates sup; 

directly upon the usual fire-tubes, so that the metallic plates 
cannot directly touch the walls of the boiler. Wires c of copper 
hang freely in the water of the boiler, and transmit the heat to 
the metallic plates of different metals of the piles. The piles are 





connected in series, the end leads p! aang coemeh eS, as shown, to 
suitable parts of the boiler. The piles p being thus disposed and 
the boiler being at work, the heat developed and transmitted by 
the wires c to the piles makes the action of the electric current 
active in all parts of the boiler ; this current soon attacks the scale 
already formed, and detaches it, or, rather, prevents it from de- 
positing on the walls thus protected by the current. The scale 
thus maintained in suspension in the boiler is blown out from 
time to time, but without, necessarily, emptying the boiler. 
(Sealed July 5, 1904.) 


18,584. A. E. Seaton, Hull, Yorks. Heaters and 
Superheaters. (9 Figs.) August 28, 1903.—The object of this 
invention is an improved header for heaters and superheaters 
of the Field tube type, in which the header consists of a strong 
metal box, divided longitudinally by a central tube-plate into two 
main compartments, one above another. This central tube-plate 
will in general be parallel, or nearly parallel, to the outer tube- 
plate, or bottom of box, to which the large diameter-tubes are 
attached. The large-diameter tubes G are attached to the lower 
compartment or bottom of box A, which is divided by a trans- 
verse ition E, or partitions, into two or more parts. The 
small-diameter tubes H are fixed to the central tube-plate C, and 
communicate with the upper compartment, which is in some 
cases also divided by a transverse partition into two, or by trans- 
verse partitions into more than two, parts. The advantage 
claimed for this invention is that it will allow the header-cover B, 
and, if it be desired, the central tube-plate C, with small-diameter 
tubes H attached, to be readily removed, after unscrewing the 
nuts from the flange bolts, for inspection, renewal, or repair of any 
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or all of the tubes without it being necessary to unmake or dis- 
turb any other cover or pipe joints or fixings to the boiler, smoke- 
box, or uptake. The top and bottom compartments of the header 
are made sufficiently deep and wide that the speed of the fluid 
whose thermal condition is to be changed may be as low as 
desired in passing through the compartments of the header. 
The tubes are, by means of the transverse partitions D, E, F, 
apportioned off into nests or batches, having as few tubes per 
batch as will result in as high a velocity of the fluid through the 
tubes as may be desired. In order that the central tube-plate C 
and small-diameter tubes H attached may be readily withdrawn 
after the removal of the cover B, the central tube-plate is not 
continuous to the outer edges of the flanges of box A or cover B, 
The frame-plate lying round the edge of the central tube-plate 
roper, and to which the inlet and outlet pipes are attached at 
and N, acts as a distance-piece between the flanges of box A 
and cover B. The central tube-plate C extends sufficiently far to 
be held firmly between the inner edges of the flanges of box A 
and cover B, when the latter is bolted down to the frame-plate. 
(Sealed July 5, 1904.) 


13,260. Sir W. H. Bailey and A. J. Bailey, Salford, 
Lancs. Fusible Pl (4 Fiys.] June 18, 1903.—In the 
fusible plug described in Specification No. 3637, of 1885, a disc of 
fusible alloy is placed on the upper end of the tubular body, and 
a plate or cap of hard metal is placed centrally on the fusible disc 





and fitsinto the opening in the cap, which screws on to the upper 
end of the tubular body. The present invention consists princi- 
pally in the arrangement, use, and application of a second part of 

ard metal. a designates the tubular body of the plug which 
screws into the fire-box of a furnace. 0 is the nut, which is pre- 
ferably made with an inner flange J! and with the usual central 





hole. The fusible disc c consists of fusible alloy, and is combined 
with two or more pieces of hard metal in the form of caps or 
ferrules. The fusible alloy is cast (Fig. 1) round a hard-metal cap @ 
of a diameter to fill the central hole in the nut, and also round a 
larger metal ferrule e, which rests upon a shoulder of the body a. 
The vertical portions of the cap and ferrule overlap one another, 
and the function of the ferrule e is to guide and lead the cap d and 
insure a free passage tl h the body of the plug @ when the 
fusible alloy melts and collapses. jf is a washer of hard metal, 
with a screwed stem moulded into the fusible alloy ¢ to protect 
the latter from undue re to the fire and to assist in 
making a good joint. In Fig. 2 the cap d is similar to that 
already described, but the ferrule e is of different form, and a 
somewhat similar but larger ferrule g is fitted around, but clear 
of, the cap d. The washer / is dispensed with, but all the parts a, 
e, and g are bound together by the fusible alloy. In each con- 
struction, when the fusible alloy melts, the hard-metal part ¢ 
forms a guide or leader for the cap d, which thus falls freely down 
through the body a and leaves a clear passage through the plug. 
(Sealed June 28, 1904.) 

13,130. W. H. Allen and R. W. Allen, Bedford. 
Surface-Condensers. (3 Figs.] June 11, 1903.—According 
to this invention some of the condensed water is retained in the 
condenser, the lower tubes of which are therefore submerged, so 
that the condensed water is deprived of some of its heat, and 
leaves the condenser at practically the same temperature as, or 
even below, that of the aa one circulating water, thus im- 

roving the vacuum. a is the inlet for the circulating water, and 
B the outlet. c is the steam-inlet, and d is the outlet for the con- 
densed water to the air-pump. As shown, the sides of this outlet 
are raised above the bottom of the condenser, so that the lower 
tubes are covered by the condensed water. In order to obtain the 
highest and best possible results, it is important that the con- 








ee ecceerc0000, 
go 
cs 
oe, 





















fa,ae.3.) 





densed water should be taken from the bottom of the condenser, 
and should flow to the air-pump by a pipe separate from that of 
the air-inlet. By this arrang t a constant flow of water into 
the pump at the lowest possible temperature is insured, and the 
air-inlet, being taken into the pumps by a separate pipe, always 
has a free passage. dis the pipe by which the condensed water 
flows to the air-pump e. It has upon it a cock f by which the 
level of the conden water in the condenser is kept constant 
under ordinary circumstances, and for this purpose it may be 
actuated by a float in the condenser. d!is a pipe by which the 
air and vapour is led from the condenser to the air-pump. This 
pipe projects upwards into the condenser above the normal level 
of the condensed water init. (Sealed June 28, 1904.) 


6963. H. G. Reist, Schenestaty, New York, U.S.A. 
Turbines, [2 Figs.] March 22, 1904.—The present invention has 
for object to improve the construction of turbines and reduce the 
cost of manufacture by simplifying and improving the means for 
attaching the buckets to the wheels. 1 represents the wheel to 
which the buckets are secured. It is provided with circumferentiai 
grooves2. Tworowsof buckets are shown. The outer surface of the 
groove is formed by an inclined wall 3, which is subjected tothecen- 
trifugal strain, while the inside edge of the groove is made straight 
as is indicated at. 4. The inclination of the wall 3 has a tendency 
to make the bucket hug the wheel closely. The buckets 5 are 
provided with tapered shanks 6, which have a tse ts take 
7 that enters the groove formed in the wheel. In order to take 
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up the play of the parts, and also to hold the buckets in place, 
locking-pieces 8 are provided. These have a bevelled side that 
engages with the shank of the bucket, and a straight side that 
engages with the corresponding wall of the groove 2. These 
locking-pieces can be made in short sections, or they may be 
arranged to cover a number of the wheel-buckets. The lockins- 

ieces are secured in place by bolts 9, which extend through the 
et collar oi on opposite sides of the wheel, and also through 
the web ofthe wheel. In this manner a very strong construction 
is obtained. As the locking-pieces are drawn together it is obvious 
that the dovetail projection 7 on the buckets will be forced out 
ward in a radial direction, which causes them to engage with the 
bevelled faces of the bucket- receiving grooves in the wheel. 
(Sealed July 5, 1904.) 
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MIDLAND RAILWAY COMPANY’S 
STEAMSHIP SERVICE. 


In the course of the next few weeks the Midland 
Railway Company will realise a condition which 
they have long desired—the ownership of a port 
with steamships for the conveyance of their pas- 
sengers to Ireland and the Isle of Man. It is 
true that the company have, for a long time, had 
railway connection with Morecambe Harbour, from 
which there were sailings three times a week to 


panies with keen interest, and not without the 
determination to ultimately excel when accumulated 
experience could be utilised ; because it was always 
realised that, with a railway mileage of about 
2000 miles, stretching from Swansea in the west to 
Yarmouth in the east, and from London in the 
south to Carlisle in the north, embracing all the 
great Midland populous centres, who regard Ireland 
and the Isle of Man as their holiday homes, there 
was sufficient demand to justify the company having 
a harbour as well as a complete service of modern 





Dublin, and twice a week to Londonderry, by 


steamers in the Irish Sea.* Recognising the neces- 


Messrs. Laird’s steamboats; and in partnership with | sity for action in order to maintain their high 





the fine sea-approach. As shown on the Admiralty 
chart, reproduced in Fig. 1, subjoined, there is 
amid the great sandy flats of Morecambe Bay a 
channel called Heysham Lake, affording a deep- 
water approach to the harbour entrance ; at the 
lowest possible state of the tide the minimum depth 
of water at any. part will be 37 ft. The great 
desideratum of a popular passenger service—regu- 
larity of time-table—will thus be realised, as the 
vessels may arrive and leave at stated hours 
independently of tide. The wide and clearly- 
defined channel will enable them to run at their 
full speed of about 20 knots to or from the harbour. 
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the Furness Railway Company, and with Messrs. 
James Little and Co., of Barrow-in-Furness, a 
service has been conducted from London and the 
Midlands, vid Barrow-in-Furness, to Belfast, and 
during summer to the Isle of Man. But Morecambe 
Harbour had long since been found unsatisfactory, 
as steamers could arrive and depart only at about 
high water-; the channel to the port of Barrow is 
sometimes difficult of navigation, and there is not 
always sufficient depth of water for the ships to 
get alongside the quays. The Midland Company, 
therefore, watched the developnient of ports and of 
steamship services -by the other great railway com- 





sition amongst the leading enger railways, 
the Midland Railway Odtapeny pesiabeed a Bill in 
Parliament in the session of 1896 for the con- 
struction of a completely new harbour at Heysham, 
on the’ Lancashire coast, 3 miles’ south of More- 
cambe. Thése works have now been completed; 


and Isle of Man Irish services will be commenced 
shortly by a new’ fleet of steamers specially built 
for the company, and representative of the latest 
practice in marine 
to illustrate and 
as thé harbour. 


a It is our‘ intention 
escribe' these steamers as well 







The channel will be exceptionally well lighted. 
For the guidance of the ships navigating Heysham 
Lake, there is fitted on the southern roundhead of 
the dock, and ona rock projecting from the northern 
breakwater, lights which can only be in line when 
the steamer is steering a correct course. 

The harbour is also conveniently situated for 
railway connection with the Midland towns, and, 
as shown in Fig. 1, a new railway has been con- 
structed for the main line to the Heysham harbour 
station, so that trains will run direct vid Lancaster 
to alongside the steamers. The map annexed 
(Fig. 2) shows the geographical situation : the dis- 
tance to Belfast is 140 sea-miles ; to Dublin, 146 
sea-miles ; to Londonderry, 217 sea-miles ; and to 
the Isle of Man, 66 sea-miles. The sea voyages are 
therefore quite as short as from any other Lan- 
cashire port. There are to be nightly services to 
and from Belfast and Dublin; .a night service 
twice a week with Londonderry; and a service 
daily during the summer season with the Isle of 
Man. In order to more effectually maintain the 
connections in Ireland, the Midland Company have, 
with the authority of Parliament, absorbed the 
Northern Counties Railway of Ireland, and have 
acquired. aiso, subject to the consent of Parliament, 
the Donegal line. The intention is to foster the 
passenger traffic with the provinces of Ulster and 
Donegal, and to develop the agricultural resources 
of the country ; and in view of the long reputation 
of the Midland Company for enterprise, and in 
respect also of the energy and experience of the 
general manager—Mr. John Mathieson, especially 
in the development of the agricultural resources of 
Australia when railway commissioner for the New 
South Wales Government—there is in this new 
scheme a promise of prosperity for the North of 
Ireland generally. The distance to Heysham from 
London (St.: Pancras) is 267 miles ; Nottingham, 
149 miles ;' Leicester, 168 miles ; Derby, 145 miles; 
Sheffield, 109 miles ; Leeds, 72 miles ; Bradford, 
64 miles ; and Birmingham, 187 miles. 

The British public have already had experience 
of the care bestowed by the Midland Company, 
under the chairmanship of Sir Ernest Paget, to 
ensure the comfort of passengers, particularly those 
in the third-class ; and the description which we 
intend to publish of the harbour and of the new 
steamers will show that this effort has been main- 





The site of the harbour was chosen. because of 





tained. The arrangements made at the Heysham 
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Harbour for cattle, fish, poultry, and other traffic 
are now complete. 

The harbour scheme was promoted on behalf of 
the Midland Railway Company. by the late Mr. 
James Abernethy, Past-President of the Institution 
of Civil Engineers, and by Mr. J. Allen McDonald, 
the chief engineer of the company. Since the death 
of Mr. Abernethy, his son, Mr. Geo. N. Abernethy, 
has continued in association with Mr. McDonald. 
Their resident engineer on the works has been 
Mr. Baldwin Bent, M.A. Asshownon the plan on 
page 143 (Fig. 3), the work at Heysham included, 
in the first instance, the enclosing of an area of 
150 acres, largely reclaimed from the sea, by the 
construction of two breakwaters. Projecting 
from natural promontories approximately 14 miles 
apart, these breakwaters extend seaward at differ- 
ing angles—more acute in the case of the northern 
wall — and converge close to Heysham Lake, to 
form an entrance to the harbour 300 ft. wide. It 
was originally intended to construct within the 
reclaimed area a wall 900 ft. long, close to the 
northern breakwater ; and adjacent to this a pier 
stretching from the land for a distance of 900 ft., 
with sufficient depth of water up to and along- 
side these quays for the arrival and departure of 
steamers, the remainder of the enclosed area being 
left as sand-shoals covered by the sea at each 
successive tide. In the early stages, however, it 
was realised that it would greatly facilitate and 
cheapen the. construction of additional docks at a 
later date, if a complete basin were at once formed 
within the northern breakwater, leaving in the 
quay walls an entrance to a dock to ultimately 
occupy the southern part of the enclosed area. The 
amended scheme has been carried out, the entrance 
to the new dock being closed by a brick cofferdam, 
with sluices to pass out any water that may ac- 
cumulate. It will therefore be possible to con- 
struct this future dock entirely in the dry, and thus 
the cost will be very materially lessened. 

Before dealing in detail with the work of con- 
struction, it may be noted generally that within the 
area enclosed by the breakwaters, which extend 
over a length of 4000 yards, there has been 
constructed a basin 2400 ft. long, with a width of 
700 ft., and having a depth of water at low water 
spring tide of 17 it. he walls have been con- 
structed of concrete, according to the cross-sections 
on page 143 (Figs. 10 to 13); part of the north 
side, however, has a rough-pitched slope. For 
300 ft. immediately within the entrance, timber- 
staging has been built to accommodate the fish 
trattic. A length of 900 ft. at the landward end 
of the north side is of concrete - built quayage 
for mineral traffic, and adjacent to this there 
will be laid out the greater part of the 16 miles 
of railway sidings within the harbour area. It 
is proposed to fit, at the head of the dock, 
a gridiron, at such a level that vessels floated on 
at high water may be painted between tides. On 
the south wall of the dock there has been 
erected, for a length of 1600 ft., a three-tier 
timber - staging, the levels being respectively 
12 ft., 24 ft., and 36 ft. above low water of ordi- 
nary spring tide, the range of tide being 27 ft. 
Passengers may thus land direct on to one or other 
of the stages at any state of the tide, and pass up 
one of the five flights of stairways, or electric lifts, 
on to bridges, across the goods shed into the pas- 
senger station, with its island platform, 600 ft. 
long, and suites of offices, waiting and refresh- 
ment-rooms. Cattle landing on the stages go by 
underground passages and ramps, either to the 
stables, lairs, or pens, to be sorted out for despatch ; 
or preferably to the very extensive paddocks, there 
to rest and recuperate before going to market, as it 
has been recognised that there is appreciation of 
value as the result of such rest. The company 
have laid out in the surrounding pasture land 
very extensive paddocks; there is also a large 
goose paddock adjacent to the head of the dock. 
The cargo will be dischargei by the ship’s derricks, 
or by 5-ton electrically- operated overhead jib- 
cranes, travelling on rails cn the quay on one side 
and on the girders of the goods shed on the other. 
By these it will be passed to the goods shed, in 
which again there are several 30-cwt. electric jib- 
evanes for loading the wagons. Heavy loads will 
be lifted direct from the ships to the wagons 
aoe the quay under the gantry cranes. There 
is a double railway line for passenger traftic, besides 
six lines of rails for goods traffic ; and in all cases 
there is direct communication with the main line 
near Lancaster. 





The works thus briefly described have been 
carried out by Messrs. Price and Wills, of West- 
minster, whose agent is Mr. R. Hollowday. A 
general idea of the works can be formed from the 
photographs which we reproduce on page 154 (Figs. 
14and 15). The first view shows the 2400 ft. long 
basin, with the passenger wharf and the adjacent 
goods and passenger stations. Fig. 15 is from 
a photograph taken from the roundhead, south of 
the entrance to the harbour; to the extreme left 
is shown the mineral wharf, while opposite is the 
passenger quay, with its’long stretch of three-tier 
timber landing-stages, its goods sheds, and its pas- 
senger station. Near the centre of the picture is 
the brick cofferdam closing the entrance to the 
proposed dock, the operating spindles of the two 
sluice-valves being clearly shown. Stretching away 
to the right, behind the contractor’s crane, is the 
southern breakwater. From this view some idea 
can be formed of the extent of area enclosed 
between this breakwater and the passenger station, 
all of which is intended for extensions. 

Coming now to a description of the works 
actually carried out, it may be said at the outset 
that 34 million cubic yards of material have had to 
be moved, and that 180,000 cubic yards of concrete 
have had to be made for dock walls, &c. Origi- 
nally the foreshore was undulating, a couple of hills 
stretching north and south across the site, one of 
which is marked by the promontory called the 
‘* Near Naze,” to the north, and the other, the 
‘*Red Nab,” to the south (Fig. 3). While these 
hills were being removed, the work of constructing 
both northern and southern breakwaters progressed. 
In the first instance, the width of the bank was 
limited to that required for carrying two rail 
tracks for tip wagons; it was increased to the 
designed formation when material was excavated 
for the making of the basin. The building of the 
southern break water proceeded at a faster rate than 
the construction of the northern side, and the 
former thus reached the site of the entrance to 
the harbour at an earlier date. 

It had been decided to entirely exclude the tide, 
so that the whole of the works could be carried out 
in the dry. As the enclosed area extended to 
150 acres, and as thére was a range of tide of 27 ft., 
it was anticipated that the flow of water through 
a comparatively narrow break in the bank would 
have a serious scouring effect. The problem as 
to how the encircling dam was finally to be closed 
was thus one for serious consideration. It was 
decided that there should be made, as an extension 
of the permanent breakwaters, a temporary rock- 
tipped dam across the site of the entrance to the 
harbour, uniting temporarily the sea ends of the 
breakwaters. It was arranged that the ultimate 
closing in of the encircling sea-wall should be at a 
point 2200 ft. from the Near Naze. This point was 
selected because it was the most sheltered. A gap of 
300 ft. was therefore left at this point in the north 
embankment, and, to enable the work beyond to 
proceed, the gap was temporarily bridged with 
timbers at a level corresponding to the height of the 
finished breakwater. The work of forming the 
temporary rock-tipped dam across the main entrance 
and of completing the permanent breakwaters was 
thus completed from both ends. The temporary 
dam across the entrance was of tipped clay, with 
loose rock facing, having through it a 6-ft. pipe, 
with sluice valves, for draining the area by way 
of a temporary channel leading up to the dam. 
In finally closing the 300-ft. gap in the north 
embankment, the greatest care had to be exercised 
to counteract the scouring action of each successive 
tide. Work, of course, could only be carried on 
during the period of low water, and the surface had 
to be carefully trimmed up by hand before cessa- 
tion of work, so that the tidal water had an easy 
flow. The precautions taken were effective, and 
thus by April of 1899 the sea was entirely excluded 
from the area of 150 acres. 

Upon the completion of the narrow embankment, 
excavation for the building of the inner quay walls 
was at once proceeded with, the material taken out 
being used for completing the embankments to 
their required width. The constructional width 
having only been about 30. ft., the subsequent 
operation consisted of side-tipping to the full width 
of 600 ft. at the root and 170 ft. at the ends. The 
form of the breakwater is represented in cross- 
sections published on page 142 (Figs. 4 to 9). 
Where rock was found, the breakwater was tipped 
on to the surface. The width at the top, at the 
narrowest part, is 35 ft. The outer portion of the 





section is of rock rubble, faced with. squared. pitch- 
ing on the sea front, where the slope is 1} to 1. 
The height is 14 ft. above high-water ordinary 
spring tides. 52 

(To be continued.) 





THE ST. LOUIS EXHIBITION. 
St. Louts, July 6. 
Tue Commission oN Execrric Traction. 

THE Commission whose business it will be to con- 
duct and report on a series of tests of the various 
exhibits of electric traction at the St. Louis Exhi- 
bition, was appointed some months ago. Their 
work should be of the highest importance and 
interest, but some time must elapse before it can 
be seriously undertaken, and as the duties of the 
Commission will last until the close of the Exhibi- 
tion, the appearance of their report cannot be 
expected for several months to come. The Com- 
mission is constituted as follows :— 

Mr. J. C. White, New York, Chairman ;. Mr. 
H. H. Vreeland, New York ; Mr. W. J. Wilgus, 
New York; Mr. James H. McGraw, New York; 
and Mr. George F. McCulloch, Indianapolis. 

A number of meetings have already been held to 
settle the methods of procedure ; and before decid- 
ing upon the detailed tests ultimately to be carried 
out, the Commission appointed four engineering 
committees to prepare programmes which, in their 
opinion, would cover the most important require- 
ments of the several branches of electric railway 
work, as illustrated at the Exhibition. These 
committees are organised as follows :— 


A. ENGINEERING COMMITTEE ON TkEsTS OF CITY AND 
SuBURBAN EQuIPMENTS. 
Mr. M. G. Starrett, Chief Engineer, New York City 
Railway Company. 
Mr. D. F. Carver, Chief Engineer, Public Service Cor- 
poration of Jersey City. 
Mr. W. Twining, Chief Engineer, Philadelphia 
Rapid Transit Company. 
B. ENGINEERING COMMITTEE ON TESTS OF HEAvy 
TRACTION EQUIPMENTS. 
Mr. F. J. Sprague, New York City. 
Mr. B. J. Arnold, New York City. 
Mr. W. J. Wilgus, New York Central and Hudson 
River Railroad, New York City. 
Mr. F. R. Slater, Assistant Engineer to Mr. L. B. 
Stillwell, New York City. 


C. ENGINEERING COMMITTEE ON TESTS OF INTERURBAN 
EQUIPMENTS. 

Mr. A. L. Drum, Assistant General Manager, Indiana 
Union Traction Company. 

Mr. Charles Jones, Chiet Engineer, Elgin, Aurora, 
and Chicago Railway. 

Mr. C. A. Alderman, Chief Engineer, Appleyard 
System, Springfield, Ohio. 

D. ENGINEERING COMMITTEE ON New Etectric RAILway 
SysTEMs. ; 

Mr. B. J. Arnold, New York City. 

Mr. Paul M. Lincoln, Westinghouse Electrical and 
Manufacturing Company. 
hy W. B. Potter, General Electric Company, Schenec- 

ye 

Since the election of the foregoing the Com- 
mission has appointed a working Committee, to 
superintend the carrying out of the actual tests. 
Professor W. E. Goldsborough, Chief of the Depart- 
ment of Electricity in the Exhibition, has been 
appointed Chairman of this Committee, and the 
services of Professor H. H. Norris, of Cornell Uni- 
versity, have been secured to conduct the tests. 

The experiments will be commenced as soon as 
conditions at St. Louis will permit, and will be 
continued until the close of the Exposition. Pro- 
fessor Norris will be assisted by Professor B. V. 
Swendson, of Wisconsin University ; by Mr. H. T. 
Plumb, of Purdue University ; and by Mr. W. M. 
Smith, of New York. Several young men from 
the instructing corps at the Cornell, Purdue, and 
Wisconsin Universities, as well as others in the 
present graduating classes, will be detailed as 
assistants. 

An Advisory Committee has also been appointed 
by the Commission to attend the tests and to repre- 
sent the manufacturers. This committee consists 
of Mr. A. H. Armstrong, of the General Electric 
Company of Schenectady ; Mr. Clarence Renshaw, 
of the Westinghouse Electric and Manufacturing 
Company, of Pittsburgh ; and Mr. Ward S. Arnold, 
representing the Bullock-Allis-Chalmers interests. 

Before referring to the preliminary work already 
done by these several committees, it is necessary 
to describe some of the provisions made at St. 
Louis for carrying out the tests. Special tracks 
are to be provided on the Exhibition Grounds 
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by the authorities ; these will consist of two 
parallel lines, one 1400 ft. and the other 2000 ft. 
in length. They will be constructed with almost 
level grades, and will be used for testing railway 
cars and locomotive equipments; they will also 
serve for carrying out different series of tests 
in connection with acceleration, braking, motor- 
heating and coasting, and probably on wind resist- 
ance. . These latter should be of: special value, 
as our knowledge of this subject has been gained 
chiefly through the experience of steam railway 
engineers, and therefore is not wholly applicable 
when applied to electrically-operated trains. Should 
the length of the track laid down at St. Louis 
prove ge ag for any of the experiments pro- 
posed, Mr. G. F. McCulloch has offered the use 
of the Indiana Union Traction Company’s lines, 
which have long tangents ; one of these, which is 
over 8 miles in length and is laid with 80-lb. rails, 
as well as being well ballasted, would be very 
suitable for experimental high-speed runs. In all 
probability, however, the special tracks laid in 
the grounds will prove sufficient for the greater 
part of the experiments already determined upon. 

To determine . the heating of clectric motors, 
tests will be made with different arrangements of 
gearing, and can be carried out by running the car 
continuously over a portion of the line as a shuttle 
train, first in one direction and then in the other ; 
this method will have the advantages of keeping 
the conditions uniform, and it will further, to a 
large extent, eliminate wind resistance. The cars 
will be loaded with a dead weight to obtain the 
same conditions as in actual passenger service. 

The following are particulars of the tests which 
have been recommended up to the present by the 
different committees :— 


A. City and Suburban Equipments.—1. Tests of various 
kinds of electric railway-motor equipments, under con- 
stant load, regulated by brake, to determine rate of heat- 
ing (a) of the armature ; (b) of the field coils. 

. Tests of electric railway-motor equipments of the 
various kinds, to determine the motor efficiency under 
different fixed conditions of operation, including a varying 
number of stops per mile. 

3. Tests on motor equipments to determine their torque 
curves and accelerating power. 

4. Tests on electric railway-motor equipments under 
constant loads, to determine the rheostatic losses corre- 
sponding to various lengths of time consumed in applica- 
tion of full-current strength. 

5.- Tests on electric railway-motor equipments to deter- 
mine at what loads, speeds, and frequency of stops it 
becomes economical to adopt automatic control in place 
of hand control, for single cars. 

6. Tests of hand, automatic, and multiple-control 
systems, to determine their relative economy, certainty, 
and regularity of starting motor-car equipments, under 
fixed conditions of load and track. 

7. Tests of electric railway motor equipments to de- 
termine safe load during continuous operation, as com- 
pared with rated capacity of motors. 

The tests on the experimental track are to be as fol- 
OWS :— 

8. Tests to determine the relative values of two motor, 
and four motor-car equipments: (a) as to power con- 
sumption with fixed and varying loads; and (5) as to 
acceleration with both fixed and varying loads. 

9. Tests to determine the proper method of mounting 
a two-motor oe mm on an eight-wheel two-truck car 
—that is, on which two of the four axles shall the motors 
be mounted. 

10. Acceleration tests on single cars, and on motor- 
cars and trailer, showing rate of acceleration and power 
used with both hand and automatic control. 

11. Comparative tests of different types of power 
brakes, both electric and mechanical, in respect to effi- 
ciency and economy. 

12, Braking tests on single car and on motor-car with 
trailer under varying conditions, with both hand and 
power brakes, 

13. Tests on single car equipments to determine motor 
and truck friction at different speeds. 

For tests on storage-battery cars the following are re- 
commended :— , 

14, Tests to determine the efficiency of batteries under 
maximum, average, and a loads. 

15. Tests to determine life of batteries under average 
and adverse conditions of service. 


B. Heavy Traction Equipments.—The following 
res ei have been made by this Com- 
mittee :— 


1. Every one submitting apparatus for test shall fur- 
nish a complete written description of it, explaining the 
special features of the desi and calling attention to 
any points that are considered new.- The description 
shall also explain the controlling mechanism, its applica- 
bility to direct or alternating current, and the frequency 
and phase desired for its most successful operation. 

2. All tests shall be conducted upon the track desig- 
nated by the Electric Traction Commission, and be con- 
ducted under actual operating conditions. 

3. No tests shall be made upon electric locomotives or 


unless specially permitted by the Commission. It is 


assumed that the term “‘ heavy traction ” applies to loco- 
motives or motor-cars of a total capacity rated on an 
ars basis of 500 horse-power or more. 

4. The tests will be conducted with the locomotive or 
other motor-cars running light, and also when pulling 
trains, with the purpose of studying the following fea- 
tures :—(a) Motor capacity in various conditions of opera- 
tion ; ») acceleration ; (c) coasting ; (d) braking ; (e) heat- 
ing. The following curves and .di ms shall be pre- 

:—(f) speed time-curves ; (g) distance time-curves ; 

h) voltage and ampere time-curves; (*) kilowatt in-put 
and distance curves; (j) draw-bar pull diagram. made 
when attached to a fixed anchor, and also with dynamo- 
meter coupled between locomotive and trains operated 
under running conditions. If alternating-current motors 
are used, the following additional curves shall be pre- 
pared ; (k) real kilowatt time-curves ; (/) apparent kilo- 
watt time-curves. : : 

5. The tests shall include the determination of heating 
and its distribution in the field, armature, and commu- 
tator under various loads at different rates of - speed. 
The heating of the bearings will also receive attention. 

6. Methods of control and a comparison between hand 
and automatic acceleration will be made as bearing upon 
the elements of—(a) safety ; (b) convenience ; (c) economy ; 
(d) smoothness of operation; (e) ability to group into 
two or more units. 

_7. The tests of the methods of control will also be con- 
sidered as bearing on—(a) smoothness of acceleration ; 
(b) variation of economical speeds; (c) reversibility ; 
(d) action with one or more motors cut out ; (e) relation 
of starting to running current under different rates of 
acceleration. 

8. The equipment will be considered as to :—(a) general 
construction; (b) weight and distribution of same on 
drivers under static and hauling conditions ; (c) relative 
weights of electrical and mechanical parts; (d@) number 
and size of drivers; (e) acceleration of working parts ; 
(f) influence on track. 

9. Tests will be made on each locomotive or motor-car 
submitted to (a) watt-hours per ton-mile with locomotive 
running light at varying speeds ; (b) watt-hours per train 
ton-mile, exclusive of locomotive ; (c) watt-hours per. ton- 
mile with locomotive load, and with train under various 
weights and acceleration. 

10. The methods and detailed conditions for conducting 
the tests shall be upon by those who have imme- 
diate charge before the commencement of the trials. These 
conditions shall be satisfactory to the representatives of 
those furnishing apparatus. It is understood that all 
tests shall be made under similar conditions when pos- 
sible. When this cannot be done, due allowance shall be 
made in compiling the results, so as'to place all apparatus 
upon the same plane of comparison. 


carried out on apparatus in the Electricity Build- 
ing for experiments on interurban equipments 
are very similar to those recommended for city 
equipments. The Committee have recommended 
for the experimental tracks a series of tests dealing 
with various classes of cars, and equipments, if 
time will permit. Should only one type of equip- 
ment be tested, the Committee has suggested the 
use of a car-body, weighing from 16 to 20 tons, 
exclusive of the trucks and motors. If a pair of 
trucks are used, the suggested weight is from 8 to 
12 tons per pair, and a standard four-motor equip- 
ment of 75-horse-power motors, furnished with dif- 
ferent types of hand and train-controlling devices. 
The Committee have suggested three points, to 
which their chief efforts should be directed in the 
event of facilities for conducting high-speed tests 
being available. These are as follows : — 

1. The relation between the average electrical losses in 
the motors and the temperature attained under various 
conditions of high-speed service. 

2. The train resistance (or power required to propel a 
car or train at uniform speed) at very high s 8. 

3. The performance of cars equipped. with controllers 
so arranged that the acceleration is automatic, as com- 
pared with the performance under similar conditions, 
where the rate of accelerations depends upon the hand- 
ling of the controller by the motor-man. 


Concerning the tests on electrical losses, we are 

informed that an effort will be made to determine 
the average losses at varying scheduled speeds, 
with different periods of stops and with a given 
rise in temperature. It is recommended that the 
train resistance tests should be carried out with a 
single car, as well as with trains made up of dif- 
ferent number of cars at various speeds, ranging 
from 40 miles per hour upward, and measured in 
different ways—viz., by the values of the in- 
stantaneous in-put of power when coasting and when 
running at uniform speed. In testing the different 
control systems, their efficiency as well as the effect 
of automatic acceleration on the power consumed, 
will both be investigated. 
D. New Electric Railway Systems.—The Com- 
mittee on the tests of new electric railway systems 
have added the following notes to the programme 
they have prepared :— 





other apparatus of less than 500 normal horse-power, 





Each person furnishing apparatus to be tested shall 


C. Interurban Equipment.—The tests to be |}, 


submit a written or printed description, setting forth 
clearly and fully the salient points in the system, and the 
principal advantages claimed for it: He will also’ com- 
pletely describe the motors and controlling apparatus, 
stating whether the system is designed for direct, or alter- 
nating current, or both; and if for the latter, whether for 
single-phase, polyphase, series, repulsion, induction, syn- 
chronous,’ or other t; of motor; he must state in any 
case the most desirable voltage to be used in the motor, 
and, if alternating current used, the preferred fre- 
quency. 

In testing any new systems the committee have assumed 
that the tests should be divided into two principal parts, 
as follows :— 7 

1. Tests of motors, naneing 

2.- Tests of line, including all sub-station apparatus and 
other translating devices inter between the power- 
house, bus-bars, and the trolley-wheel or contact-shoe of 
the locomotive or car. 

Motors running upon stationary blocks will be tested :— 
(a) To determine efficiency, power factor (if nena) 
torque, speed, horse-power output under varying condi- 
tions as to voltage, Soumencd (if alternating), and current 
in the service for which the system tested is intended ; 
(6) the one-hour rating of motors to be determined. ac- 
cording to the standard outlined by the American Institu- 
tion of Electrical Engineers; (c) running under constant 
loads to determine rate of heating during continuous 
operation. 

The following is a schedule of tests referring to equip- 
ments of single cars and multiple-equipped trains upon 
experimental track; (a) acceleration tests; (b) braking 
tests ; (c) coasting ; (d) heating of motors. 

In connection with the foregoing tests the following 
curves will be prepared :—(e) speed time-curves ; (f) 
ampere time-curves ; (g) volt time-curves; (h) real kilo- 
watt time-curves ; (¢) apparent kilowatt time-curves (if 
alternating); (‘) distance time-curves; (k) tests and 
curves to determine car and train friction. : 

Tests will be made upon lines and auxiliaries as 
follows :—(a) ohmic resistance; (b) inductive resistance ; 
(c) power factor ; (d) efficiency of copper and iron portions 
of lines, separately and jointly :— 

1. When the electrical energy is delivered from the 

wer-house bus-bars to the working conductor with trans- 

ting devices. 

2. When the electrical energy is delivered from the 
power-house bus-bars to the working conductor through 
the supplemental transmission line or translating devices. 

If supplementary transmission lines or devices are used 
in case No. 2, each element shall be tested separately, as 
well as in conjunction with the line as a whole. 

Tests upon each system will be made to determine :— 
(a) watt-hours per ton-mile at car; (b) watt-hours per 
ton-mile at sub-station bus-bars (in case sub-stations are 
used); (c) watt-hours per ton-mile at power-house bus- 


car equipment. 


ars. 

All tests, when possible, will be conducted’ under 
similar conditions ; and when these are necessarily unlike, 
due allowance will be made to reduce the apparatus tested 
to a fair basis for comparison. 

The watt-hours per ton-mile, as stated above, will be 
determined from the summation of the specific test before 
outlined, and checked by integrating wattmeters placed 
on the power-house bus-bars, sub-station bus-bars (if sub- 
stations are used), and the car. 

All the tests enumerated above are those which 
have been proposed by the various Committees, 
and are too numerous to be carried out in their 
entirety during the short period the Exhibi- 
tion is open. The Executive Committee are at 
the present time compiling a selected list of tests 
from the above, which will include the more im- 
portant features. It is hoped that the actual work 
will be started in about a fortnight or three weeks 
from the date of writing. 

All the instruments and appliances which-will be 
used in connection with these tests will be cali- 
brated by the National Bureau of Standards. This 
Bureau has erected in the Palace of Electricity a 
laboratory for the purpose, which is at the present 
time being equipped with all the necessary appli- 
ances for the accurate calibration and standardisa- 
tion of instruments, meters, &c., which will be 
required. 
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The Mechanical Engineer’s Reference-Book. A Hand-Book 
of Tables, Formule, and Methods for Engineers, 
Students, and Draughtsmen. By Henry Harrison 
Suptzx, B.Sc., M.E., Member of the American Society 
of Mechanical Engineers, &c., 1904. London : Charles 
Griffin and Co., Limited. [Price 18s. net.] 

THE preparation of a volume of reference tables 
and data is not so simple a matter as it might at 
first appear, as much more is needed than the mere 
labour of compilation. The author must know his 
subject well, and must understand what are the 
real needs of the class for whom the work is 
intended, so that he may exercise a wise discretion 
in choosing from the mass of material at his dis- 
posal. There must always be a strong temptation 
to include too much rather than go to the trouble 











of sifting all the different formule and results, and 
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deciding which are the most useful and most reli- 
able. The author’s choice of material, then, is of 
the greatest importance in a volume of this kind, 
and by this must his work be judged. 


The present volume is ‘‘ devoted principally to | 


the presentation of tables, formule, and reference 
data for mechanical: engineers.” -It is the work of 
an American writer, and is intended to be a suc- 
cessor to another American work of similar character, 
published many years ago, from the pen of the late 
John W. Nystrom. It appears that the plates and 
stock of that work were unfortunately destroyed by 


(For Description, sée Page 148.) 





- 


fire in 1899, and the present author has, therefore, 
made use of some of the information it contained, 
introducing such modifications as are necessary to 
meet the conditions of the present day in engi- 
neering practice. 

The first section of the volume contains useful 
mathematical tables, such as are likely to be con- 
stantly required in calculations and in the work of 
| the drawing-office—e.g., tables of factors, powers 
}and roots, logarithms, areas of geometric curves 
‘and plane figures, surfaces and volumes of solids, 
‘trigénometric functions, and othér useful data, 





DOCKYARD. 
LONDON. 





| From mathematics we pass to mechanics, and in 
| this section we find some excellent expositions of 
theoretical principles, in addition to the data for 
| practical use. The author discusses in an interest- 
‘ing and clear manner various problems in statics— 
| the distribution of stresses in suspended: cords, in 
simple beums, and in different types of framed 
structures—and then giyes data relating to falling 
| bodies, levers, force, power, and work in moving 
| bodies, revolving bodies, impact; and friction. The 
| third section of the work deals with the materials 
of engineering, and consists of a very valuable set 
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of tables of diverse character, giving reliable in- 

formation concerning sheet-metals, pipes, rivets, 

chains, glass, slate, timber, valves, flanges, wire 
and steel ropes, &c. In some cases values are given 
in metric units as well as according to British and 

American standards of measurement. 

The strength of materials is next considered, 
and in this section the tables of data are prefaced 
by a general discussion of the stresses due to ten- 
sion, compression, shearing, bending, and torsion. 
We cannot here describe all the tables to be found 
in this section, but we may say that the author 
has evidently been most careful and thorough in 
his choice of data, and has done much to help the 
student by his formule for, and analyses of, such 
matters as bending moments for beams and torsion 
of springs. The information regarding wood and 
wooden beams is .much more full than is usual in 
such works. 

The section on machine design is one of the 
most important, as it is here that the mechanical 
engineer most frequently requires help. For this 
reason the author has given very full information 
on all the sub-divisions of this subject, and his 
short discussions in developing mathematical 
formule for practical use are of real assistance to 
the intelligent student. In this section the diffe- 
rent elements in machines—rivets, bolts, journals, 
shafts, bearings, couplings, cranks, eccentrics, 
gearing, connecting-rods, belts, pulleys, &c.—are 
separately discussed. The remaining sections, 
though of great interest and value for reference 
purposes, we can only barely mention. They 
contain numerous tables relating to heat effects, 
and the physical properties of air, water, and 
steam; separate sections are given to steam- 
boilers, steam-engines, gas-engines, and electric 
power; and the final sections deal with the 
cost of power from water, steam, gas, and elec- 
tricity, and with the important question of works 
costs. The author’s notes on the testing of 
steam and gas- engines, and on the choice of 
electric motors and systems of speed variation 
are likely to be of considerable service to students 
and to practical engineers, and their inclusion 
in this hand-book, or pocket-book, which one can 
have by him at all times, adds to its usefulness. 

Judged by its contents—the careful selection of 
material—and by its arrangement and execution, 
this volume deserves to be recommended, and we 
feel sure it will be of great service to mechanical 
engineers. The fact that it is an American work 
does not really lessen its value for British engi- 
neers, as it is really only in the few instances where 
money values are concerned that the figures appear 
in units not used in this country. 

Elektrisch Betriebene Strassenbahnen. Taschenbuch fiir 
deren Berechnung, Konstruktion, Montage, Licferungs- 
Ausschreibung, Projektierung und Betrieb. Herausge- 
geben von 8S. Herzoa, Ingenieur. Pages 475 octavo, 
with 377 test figures and four plates. Miinchen and 
Berlin, 1903: R. Oldenbourg. [Price 8 marks. ] 

That a pocket-book should really fit a pocket in 

spite of its 475 pages, is a point worth mentioning 

in our days. What a pocket-book, dealing with 
the design, construction, rolling stock, and working 
of electric tramways, projects and tenders therefor, 
and traffic regulations, should really contain, and 
in how far it must, and may, compete with an engi- 
neer’s pocket-book, is a question we will not discuss 
on this occasion. We fancy, for instance, that 
the mathematical tables, as well as some of the 
practical tables, might have been left out ; but that 
would only have saved some 50 pages. With the 
aid of a small but clear type the author and pub- 
lisher have managed to crowd a great deal into this 
pocket-book. The author is a Ziirich engineer, and 
dedicates his volume to Director E. Bitterli, of the 

Maschinenfabrik Oerlikon. Mr. Herzog acknow- 

ledges the assistance of several collaborators ; Mr. 

R. Bauch is named as author of several chapters. 

There are references to books and _ periodicals 

bearing on some of the subjects treated, and an 

alphabetical index has been provided. 

Glancing over the pages, the reader will gain the 
impression that the author has not simply collected 
and compiled information, but taken his task con- 
scientiously. Occasionally one feels disappointed, of 
course, and the arrangement might be improved. 
Thus we have only a few figures on the turbines of 
Escher-Wyss and of Voith, while the Rateau steam- 
turbine is merely alluded to. Section IV. deals 
with safety regulations, and contains, in addition 





to the general rules drawn up by the Verband) 
Deutscher Elektrotechniker, only the regulations | 


in force on the Munich tramway lines ; but we 
have, at any rate, details of the instructions given 
to the conductors and motormen. © The last 
section, VI., contains more laws and regulations 
relating to power stations, telegraphs, testing, 
&c., and also the scale by which the remuneration 
of engineers, when summoned as experts, is settled 
in Germany. The two sections might have fol- 
lowed one another ; but the second is wedged in 
between the electrical tables, geometrical, physical, 
and practical tables (wires, weights, and sections of 
irons and rails ; metric and other systems) of 
Section V., and the mathematical tables (roots, 
powers, logarithms, &c.) of Section VII. The second 
and third sections deal with projects, drawing up 
of specifications, maintenance, and costs of tram- 
ways. The sequence is therefore not very consistent, 
though not so bad as might appear from these dis- 
jointed remarks. For accumulator propulsion the 
authorrecommendsthe cells of Majert, of Tribelhorn, 
and of Poilak ; he mentions other types, too, however. 
In the four pages on ‘‘ Surface-Contact Systems” we 
miss statements as to where the systems referred to 
—Cirla, Diatto, S. P. Thompson and Walker, and 
Lorain—are in actual use. The third-rail system 
receives only a brief notice, since it does not really 
concern tramway lines. But, on the whole, the 
reader will find as much information in this pocket- 
book as he may fairly expect, and the criticisms 
seem to be very fair and to the point. Continental 
practice and types predominate, of course. The 


volume is neatly and appropriately bound in leather. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In consequence of the meeting of the Institution 
of Mechanical Engineers, recently held in Chicago 
conjointly with the American Society of Mechanical 
Engineers, the former Institution will not this 
summer hold its usual provincial meeting. In place 
of this the Council arranged. for an extra meeting 
to be held in London, and this took place last 
week. It consisted of a conversazione at the 
Institution House on the evening of Thursday, 
July 21, and a meeting for the reading of a paper 
on the following morning, Friday, July 22. The 
conversazione was numerously attended, members 
and guests being received by the President and 
Mrs. Wicksteed. A prominent feature in the 
entertainment was a very interesting collection of 
photographs, shown by means of lantern slides, of 
the chief places visited by those members who 
attended the American meeting. 

On the following day, as we have said, an ordinary 
general meeting was held at 11 o’clock at the In- 
stitution House. One paper was down for reading, 
but before that was taken the minutes of the 

revious meeting were ‘read according to custom. 

hese included a brief account of the proceedings 
in America, and in putting the motion to the 
meeting that the minutes should be passed, the 
President took occasion to make some remarks 
which were so happily framed that we print them 
in his own words :— 


THe AMERICAN VISIT. 


Five short weeks spent by members of the Institution 
of Mechanical Engineers in the heart of North America 
fill the mind with delightful memories left by the cor- 
diality of our hosts, the natural grandeur of the country, 
the exhilaration of the air, and the refreshing optimism 
of the people. ; ; 

The American Society of Mechanical Engineers, at 
whose invitation we crossed the Atlantic to join in their 
spring meeting at Chicago, and to visit the Exposition at 

t. Louis, had also prepared lists of 200 workshops which 
were opened for our inspection, and which were probably 
of more engineering interest even than the great Expost- 
tion itself, for it is in the nature of an exhibition to show 





the results rather than the methods of production. Our 
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introduction to works under-the «gis of the American 
Society of Mechanical Engineers was therefore of the 
greatest advantage to us. « It is ho that in the coming 
session several of our visiting members wil] present papers 
for reading and discussion upon things of mechanical 
interest which they have observed either in the Exposi- 
tion, or in the workshops, during this peripatetic summer 
meeting. 

The a of proceedings which you have just heard 
records the numbers who attended the Convention at 
Chicago, which was the primary object of our visit. 
Eighteen papers were presented and discussed. Thirteen 
will be published in extenso in the July number of our 
Transactions, and the remaining five will be available 
for reference in the Transactions of the American Society 
of Mechanical Engineers. This large number of papers 
was enabled to be dealt with by means of reading them 
in abstract, which only occupies 10 minutes, and by 
means of a 5-minute rule for speakers in the discussion, 
also no formal thanks are bestowed at the-meeting of the 
American Society of Mechanical Engineers on the authors 
of the papers. Our session was, however, kept up one 
evening till 11.20 p.m. 

Mr. Ambrose Swasey, this year’s President of the 
American Society of Mechanical Engineers, and with 
whom your President had the honour of sharing the 
chairmanship of the sessions, is one of the founders of the 
firm of Messrs. Warner and Swasey, of Cleveland, Ohio. 
The celebrated Lick and Yerkes telescopes were made, 
with all their machinery, by this firm. They make a good 
exhibit of engineers’ and brass-finishers’ tools in the 
Machinery Hall of the Exposition, and of optical instru- 
ments in the Liberal Arts Building. It was very con- 
genial to your President to have such a coadjutor as 
President Swasey, and it isa rather striking coincidence 
that the Presidents of the two mechanical engineering 
societies of Great Britain and America should both be 
engaged, not only in the manufacture of machine-tools, 
but of instruments for scientific use as well. 

At this Spring Meeting of the American Society a 
plan has been adopted of giving each member and visitor 
a badge for the button-hole bearing his name and number. 
The number corresponds with a list of names which is 
published every two hours and arranged in numerical 
order. This ready means of identification of each person 
conduces much to the comfort of intercourse, both in 
the lobbies of the Sessions Hall and at pleasure excursions 
and social functions. 

There is a larger contingent of ladies at the American 
Society’s Spring Meeting than we are accustomed to see 
at our Summer Meetings. Members’ wives or daughters 
receive badges with numbers, and their names are entered 
on the lists. Formal Institution dinners are not in vogue, 
but the ladies participate in all the general excursions 
and luncheons, besides having special entertainments pro- 
vided for them to fill up some of the time during the ses- 
sions, or where they are not inclined for the visits to 
works. In every city we visited there was an indefatig- 
able Ladies’ Reception Committee, who organised pleasant 
varieties for their visitors. Thus, at Chicago, Marshall 
Fields Store was inspected, and on two days drives were 
taken through the parks and outskirts. At Cincinnati a 
trolley-car excursion was made round the suburbs, and a 
visit to the Zoological Gardens. At Montreal drives 
were taken and visits made to the churches and the 
museum. At Boston a party of ladies visited Harvard 
University, and, in the absence of Mrs. Elliot, owing to 
indisposition, were entertained there by Professor Hollis. 
Throughout the entire trip nothing could exceed the kind 
attentions which the visiting ladies received from their 
hostesses, 

Many members of the American Society adjourned 
with us from Chicago to St. Louis, where we fore- 
gathered at the Exposition Pavilion of the Royal British 
Commission. There Colonel Watson and Mrs. Watson 
received a large afternoon party to meet our members, and 
most kindly introduced us to all the chief officials of the 
Exposition. In the Transportation Building of the Exposi- 
tion there is a fine historical show of locomotives, culmi- 
nating ina Baltimore and Ohio locomotive, which, with its 
tender, weighs 230 tons. In this building there is a very 
large apparatus for testing locomotives. The power deve- 
loped by the engine is intended to be measured both by its 
pull upon weighing-levers and by dynamometers on the 
axles of the supporting-wheels, In the Electricity Building 
one maker exhibits a planing-machine, which is driven by 
an electric motor direct upon the first-motion shaft. Of 
course the motor will not only have to reverse with each 
stroke of the table, but it will have to run much quicker 
back for the idle stroke than forward for the cutting 
stroke. A very attractive building was that of the 
Liberal Arts, where we were pleased to see some fine 
charts and sections contributed by our Member of Coun- 
cil, Mr. Mansergh. But-the happiest hour spent in the 
Exposition by your President was in a discussion with 

resident Swasey on one of his quick-reversing lathe 
countershafts, 

Subsequent to the Exhibition we visited Cincinnati, 
where we had the pleasure of seeing a cylindrical milling- 
cutter of quick-cutting steel running at a blue heat 
throughout itslength, milling a long slot out of a cast-iron 
bar about 1} in. thick, and in no way losing its edge. 
Another curiosity in mechanics afterwards seen by your 
President was at the Worcester Technical Schools, where 
Professor Albert Kingsbury had made a trunk piston 6 in. 
in diameter, 6 in. long, oe | weighing 60 lb., to revolve in 
a cylinder with a horizontal axis without metallic 
contact; the trunk is suppo by a thin film of air 
self-induced, and the coefficient of friction is only 


1 " . 4 - 
about ioouo' (For further particulars of this air-lubri 


cated journal see Journal of the American Society of Naval 
Engineers, vol. ix., No. 2, 1897.) Our interest in the 


Convention, the Exposition, and the workshops of 
America, rose, as Professor Hutton remarked, in an 
ascending scale, and this description held good as to our 
interest in the natural beauties and resources of the 
country and in our acquaintance with the individual men 
themselves who are mouldingitsdevelopment. = 

Among the engineering works to which we were invited 
were those of the Allis-Chalmers Company at Milwaukee. 
Here there is a teas fe rage building for patterns and 
pattern-making, another for the foundry, another for the 
power-house, another for the machine-shop, and, semi- 
detached from this, another for the erecting-shop. This 
complete scheme of buildings is called by Mr. Reynolds a 
‘**unit,” and the site of the works provides for thirteen 
more similar units. At these works they cast large steam 
cylinders upon cores armoured. with metal chaplets. The 
result is a slight amount of chill and a remarkably clean 
close-grained surface when the cylinder is bored. These 
engine works, the newest and most admirable of their kind 
in the States, have been laid out by one of the oldest 
mechanical engineers in the country — namely, Mr. 
Reynolds—who was associated for many years with Mr. 
George Corliss, at the time that he was making his great 
name. 

The characteristics of works in the States are by no 
means stereotyped ; for instance, Baldwin’s well-known 
locomotive works are all in one group of buildings in the 
centre of the city of Philadelphia. _When the workmen 
leave the gates they disperse in all directions.to their 
dwellings. This central position in a large manufactur- 
ing city gives the works a good labour market. Two- 
thousand men, more or less, can come and go between 
these works and other employment in the oy with easy 
elasticity. The capacity of this firm is seven locomotives 
per diem. On the other hand, the American Locomotive 
Company have eight separate branches in different parts 
of the country, including one in Montreal, and the capa- 
city of this firm is also seven locomotives per diem. 

Nor are engineering designs and methods in the States 
confined to fixed types such as we are apt to associate 
with the title ‘‘ American,” and some tools of American 
origin, with which we are made most familiar through 
the columns of the engineering press, are not those 
which we find most largely adopted in the workshop 
practice of the country. Similarly, the methods of 
training engineers academically by no means follow 
identical lines. At the Massachusetts Institution of 
Technology a student only devotes about a quarter of 
the time to workshop practice which he would do at the 
Worcester Polytechnic. At the latter place there -is a 
real pattern-shop, foundry, machine-shop, and _ fitting- 
shop, where the students learn to be skilled workmen, so 
that they can and do turn out several types of engineers’ 
tools which have a good reputation on the market and 
sell freely. But the one thing in common to all the 
training establishments for engineers seems to be belief 
in themselves and their methods and a large measure of 
success. Between the two extremes of methods there 
does not seem to be much to choose in the power of the 
country to assimilate the product. 

The Americans at home are far too shrewd to discard a 
system purely because it is old established. They stick 
steadily tothe English foot of 12in., and Bills in con- 
gress for the adoption of the metre do not become Acts. 

We had the pleasure of a trip on a Mississippi steamer. 
We went 20 miles up-stream and saw the junction with 
the mighty Missouri. This treat was given to us by 
‘* The Engineers’ Club” of St. Louis. The steamer had 
side paddle-wheels, with a single cylinder working through 
very long wooden connecting-rods on to an overhung 
single crank on each paddle-wheel shaft. Either cylinder 
can be reversed separately by primitive hand-gearing. 
The system is old, but it is suited to the conditions of 
navigation in the Mississippi. In this connection it may 
be mentioned that the Cincinnati engineers gave us a 
trip down the Ohio on a stern-wheel steamer. Two 
horizontal cylinders drove it with very long wooden con- 
necting-rods. There were three wooden poe, Ps between 
the paddle-wheel and the stern of the boat. 

At Lowell and Manchester, which are great seats of 
the cotton manufacture, the whole stream of the Merrimac 
is twice diverted from its channel, and twice within 
twenty miles the whole volume of its water is used for 
power. There is also about an equal amount of power for 
the mills generated by steam, and the prevailing scheme 
is to have a number of turbines combining to drive a long 
heavy flywheel shaft, in the basement through bevel- 
wheels. The end of this shaft is driven by a large 
steam-engine. This controls the speed of the shaft by 
supplying whatever balance of power is required. Steam- 
engines are more sensitive to the control of governors 
than are turbines, so the engines respond promptly to the 
smali and large variations in the demand for power in the 
mill. The ramifications of cross-shafts and parallel lay- 
shafts driven by bevel-gear, and by belts from the first 
long heavy flywheel shaft are very extensive. 

It is needless to say that the development of electric 
transport in America is huge, and consequently the works 
for making electrical equipment are huge also. One of 
the works which we were privileged to see was that of the 
General Electric Company at Schenectady, interestin 

alike from the buildings, the equipment, and the desea 
machinery produced. American cities vary from each 
other very greatly, for example, Washington is a city of 
residences and public buildings throughout ; St. Louis is a 
city without a residential quarter, because it has absorbed 
its own suburbs, and so on. ‘But all which we saw are 
alike in being so well served with tramways that you may 
go from within a block or two of any one part of the city 
to any other, and frequently far into the country, and 
even to towns and villages 20 miles away. Under these 
circumstances, and with cities like St. Louis doubling 


that the rolling mills and-engine works of America have 
busy times. 

Our hearty.thanks are due, and are hereby tendered, to 
our American cousins, whose kind attentions throughout 
our visit have made us feel kith and kin. The New York 
banquet of President and Mrs. Swasey, our reception at 
sy headed by Captain and Mrs. Hunt, the concert 
given by the local reception committee at the magnificent 
Auditorium Theatre of that city, ‘the fraternal hospitality 
of the ‘‘ Engineers’ Clubs” (which are a notable institu- 
tion in most of the cities we visited), also the Country 
Club, with golf links, at Cincinnati, lunch at Derryfield 
Club, Manchester, and the ‘‘ Longshore” luncheon at 
Shirley Point with the Boston contingent of our hosts, 
all made us feel welcome to the United States of America 
in the most agreeable manner. To say nothing of a 
40 miles drive in a White’s steam motor round the 
beautiful suburbs of Boston on the best of macadamised 
roads, which your President and Mrs. Wicksteed enjoyed 
in company with their kind hosts, Mr. and Mrs. Boyd. 

Nor was Canada behind in extending a welcome to us. 
The Engineers of Montreal, led by Mr. Lacey Johnson, 
organised visits for us to the fine new works of the Canadian 
Pacific Railway, the laboratories of the M«Gill Univer- 
sity, and the works of the American Locomotive Com- 
pany; and the Engineers’ Club, with their President, Mr. 
St. George, sp its hospitable board and threw open 
its rooms for our benefit. 

To have sailed on the Mississippi and the Ohio, Lake 
Ontario, and the St. Lawrence, to have stood on Mount 
Royal, sailed on Boston Harbour and New York Har- 
bour, on Lake Champlain and Lake George, to have seen 
Niagara and its power stations, would all have furnished 
memories worth the spending of five short weeks, but to 
have had friendly intercourse with a nation whose lan- 
guage is our own, and whose kindness and cordiality 
seem to be modelled on the same large scale as the land 
in which they live, is an experience which enlarges the 
outlook of one’s whole life. To them is given this meed 
of praise ; and for their names they are recorded in our 
minutes, 


In concluding his remarks, Mr. Wicksteed called 
on Mr. John W. Spencer, of Newcastle, who took 
part in the American meeting, to add something to 
what he himself had said. 

Mr. Spencer said he wouid conform with the 
President’s wish, but Mr. Wicksteed had so 
well expressed what was in the speaker’s mind, 


however, cordially confirm every word that had 
been said in regard to the kindness of every- 
one who had been connected with the Ameri- 
can visit, and the generous hospitality which was 
met with everywhere they went. It was difficult 
to believe that their friends would have put 
themselves to so much trouble. He might 
mention a single instance in his own experience. 
He had expressed a wish to visit the Bethlehem 
Steel Works, and Uaptain Jaques, having heard 
of this, had made all the arrangements for enabling 
him to see this celebrated establishment. Captain 
Jaques had called on him at his hotel at New York, 
and had gone with him to Bethlehem, where all 
arrangements had been made for his reception in the 
most hospitable manner, the managers of the various 
departments being present to explain any matters 
upon which he might desire information. What 
might be described as the more personal or social 
hospitality was also conspicuous in generous excess ; 
but if thanks were expressed with, perhaps, a 
tone of embarrassment at its overwhelming nature, 
the reply was that so much had been done for 
Americans in England that no return could be 
too great. Everyone who had taken part. in 
the American visit would agree that the hospi- 
tality of our cousins was as gracefully administered 
as it was overflowing. Mr. Spencer proposed to 
contribute at a later date a paper in which he 
would deal with the more technical aspect of his 
experiences, but he would say then that bigness was 
the key-note of American manufacturing policy. 
So far as he could judge, there was not much very 
far ahead of what could be seen in this oe if 
one put aside the enormous output. This, how- 
ever, involved enterprise, and the huge machi- 
nery was designed for this great end of gigantic 
production. In one case, of which he had been 
told, the director of the works called the 
managers of departments together and asked what 
they were turning out. The reply was: so much, 
to which the director replied, ‘‘ Then double the 
plant.” It was the same everywhere, no matter 
what the line of business was; huge works and 
tremendous output were the order of the day. The 
President had given an example in his speech to 
which the meeting had just listened. The Allis- 
Chalmers Company had just laid down a plant 
which would give employment to four or five 
thousand men ; but this was only one unit out of 
thirteen. - Another general feature was the energy 





their population every ten years, there can be no wonder 





with which everyone went about his work, whether 





that there was not very much toadd. He would, - 
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LIQUID FUEL APPARATUS ON THE TURBINE YACHT “TARANTULA.” 
CONSTRUCTED BY MESSRS. TAITE AND CARLTON, ENGINEERS, LONDON. 
(For Description, see Paye 148.) 
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it was manager or workman. He had tried toaccount | mended by the committee which had considered |the reheater question, it should be remembered 
for this. He found on inquiry that many of the|the problem were capable of emendation. He| that the Americans, who first took this subject up 
chief men in works, either managers or foremen,| was glad to see that the author had adopted in a practical manner, were still undecided ; and it 


had come from this country, and therefore one had | the method of having the fall in the steam-pipes | would be remembered that a large American engine- 


to look for some other cause than birth or racial|from the boilers towards the engines. He knew| maker recently said he put reheaters in for com- 


characteristics. He found that those who were that the — course was often considered 
tempted over were chiefly influenced by the oppor- | advisable under the supposition that condensed 
tunity of reaching to a better position than that for | steam would run back to the boiler. Those who 
which there was a prospect in this country. So had experimented in this direction knew that this 
far as the workmen were concerned, the unions| was impossible, as the water would not flow back 


mercial reasons, because his customers preferred to 
have them. The influence of rate of firing on the 
degree of superheating was referred to by the 
author, who said that no definite information on 
this point was to be derived from the results of 
the trials. It might be remembered that Professor 


were largely responsible for this; for over in The loss of tempera- 
America, men who had the energy to raise them- 
selves to superior positions also had the opportunity. 
In conclusion, Mr. Spencer would advise every 
engineer who could possibly get there to visit 
America ; to see not only the bigness of the works, 
but the large amount of skill displayed by Americans 
in carrying out their enormous undertakings. 

The minutes were then passed, and a list of 107 
newly elected members, associate-members, and 
graduates having been read by the Secretary, the 


against the current of steam. 
ture due to radiation from the steam-pipes was 
shown to be moderate. It would be interesting 
| to know in what way the steam-pipes were cleaded. 
| The loss of heat due to this cause was inconsiderable. 
In the particulars given respecting flue gases it was | figures given by the author as to the thermal 
not stated how the end of the pipe used for collecting | efficiency of the machinery under test. The 
the gases was connected. It should be protected | efficiency reached about 19} per cent., and though 
by a wire mesh in order to equalise the samples. | this might appear a small percentage of the total 
His own experience was that considerable errors | heat, it cen remembered that the full amount 
might arise through the chimney draught not being | of heat that could be converted into work in a 


Ripper found that the rate of the travel of steam 
over the surface had a great influence on the degree 


of superheat. 
Mr. Michael Longridge called attention to the 





_steady, and therefore a proper armature for the! steam-engine was only 28 percent. He thought, 
fend of the gauge pipe was needed. He had therefore, that the performance was a good one, 
| known a pressure of a quarter of an inch to! especially as a large part of the toe of the diagram 
Test or SreaM-Power Prant. be registered in the smoke-box of a locomotive | was cut off for commercial reasons. Under these 
This paper, by Mr. Edward G. Hiller, of Man- | type of boiler used for stationary purposes when circumstances the figures showed a fine performance 
chester, on ‘‘ Design and Test of a Modern Steam- | there was actually a vacuum. It was stated in the | in regard to valve-setting, clearances, and cylinder 
Power Plant,” was nex’ read by the author. The} paper that care had been taken to have the fires at| condensation. Reheating, it was known, was 
paper we commence to print in full in our present | the end of the test as nearly as possible in the | wrong from a thermo-dynamical point of view, and 
issue, and we may therefore at once proceed to | same condition, and of the same thickness, as at the gain had not been made by it when using saturated 
the discussion which followed. | start, the ashes and clinker being cleared out from steam, but it had been effective when superheated 
This was opened by a letter, read by the Secre- below the firegrate. Mr. Wingfield pointed out) steam was used. The speaker pointed out that 
tary, from Mr. Henry Barcroft, of the Bessbrook that the ash may have been richer at one point of | superheating not only acted by reducing condensa- 
Mills, Newry, in which the writer said he would) the trial than at another. He considered it better | tion in the cylinders, but was also effective by 
like to know the loss of power corresponding to/| to follow Dr. Kennedy’s practice of not raking the | lessening the loss by leakage. The difference be- 
the loss of heat in the steam-pipes between the ash out, but to wait until the steam registered | tween water and superheated steam in regard to 
boiler and engine. This los; of heat affected the | the same as at the commencement of the trial. | viscosity was not very great, and practically the 
degree of superheat in the steam when the latter’ He would like to know the length and area same volume would escape through a leaky place 
reached the cylinders, and it wasa loss which should | of the flue referred to in the paper. That was! whether it were steam or water. But water had 
not be charged to the engine. /omitted in the tables. The pounds of steam per! five to six hundred times greater density than 
Mr. ©. H. Wingfield said that the paper needed | indicated horse-power hour were given in the | superheated steam, and this constituted a very im- 
a great deal of consideration before it could be dis-| table as somewhat over 11 lb., but this was) portant difference. There was another practical 
eussed, but it was worthy of attention if only from | superheated steam, which contained more heat | point that arose in regard to the use of the steam- 
the fact that it. was the first contribution of the units than saturated steam of the same pres-| jacket. Continental makers would guarantee 4 
kind, so far as he knew, in which the procedure| sure; if the author would add a line giving | consumption of steam of 9.6 lb., but it was often 
for testing steam-engines laid down by the Institu- the correction for superheat it would add to considered not wise to jacket cylinders, because 
tion of Civil Engineers had been followed. It) the interest. The specific heat of superheated |they might not be properly used, for the steam- 
would be interesting to know how far the author | steam was not yet determined, but investigations | jacket would make the engine-house too hot. 
considered that the methods of testing recom- | to decide this were being carried out. -In regard to, Captain Sankey said that Mr. Wingfield had 


meeting passed on to the consideration of the paper 
set down for reading. 
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anticipated most of the remarks he had iatended 
to make. He would like to know what precautions 
had been taken, in measuring the feed, to prevent 
the hot water from. flashing into steam, and heat 
might be lost in that way. A further problem was 
how to measure the flow of steam from the boiler 
to the reheater and back again. What guarantee 
was there that the flow was the same when the 
engine was working as when it was at rest? This 
might materially affect the allowance for the heat 
available for the supply to the boiler in the hot 
drainage water from the reheater. The specific 
heat of superheated steam was taken at 0.6 by the 
author. The Institution of Civil Engineers Com- 
mittee had said the figure they gave (0.47) was open 
to great doubt, and since then more experiments 
have been made. No doubt the figure adopted by 
the author was more reasonable, but the question 
was still an open one. The author had used a lower 
calorific value ; in the revised report of the Institu- 
tion of Civil Engineers this question was gone into 
more fully. In regard to what Mr. Longridge had 
pointed out as to the loss due to cutting off the 
toe of the diagram, he had worked this out roughly 
and found the loss would be probably about 15 to 
18 per cent. His experience led to the same con- 
clusion as that given by Mr. Longridge as to the 
loss by leakage being less with superheated steam. 

Mr. A. Saxon referred to the influence of the 
price of fuel, and said that in South Lancashire 
they had to show an advantage with coal costing 
8s. per ton, instead of 16s., as given in the paper. 
He had recently been through some cotton-mills in 
America, and found there that coal cost 4 dols. a 
ton, or about the same as the 16s. given by the 
author. The price of fuel naturally affected the 
importance of economies in this direction ; stil] 
there was always room for economy. The paper 
was interesting; as it showed the improvements 
that had been made, the rate of coal consumption 
having been reduced one-half, for the fuel burnt 
was formerly 3 lb. per indicated horse-power hour ; 
it was now but 14 I, The paper also showed that 
a steam-driven plant was reliable, and difficult to 
beat, and the details given would enable a compari- 
son to be made with a steam-turbine-driven mill, of 
which he had seen an example in America. He 
could not find that the author had given the effi- 
ciency of the gearing. That would be of advantage 
if a comparison of the whole plant were made, as 
between the ordinary steam-engine and the steam- 
turbine, with which, it was to be assumed, electrical 
transmission would be applied. A comparison with 
a mill worked by gas-engines would also be of 
interest. 

Mr. J. W. Wainwright said that he considered 
the long boiler flue would reduce the draught, and 
that better economy would have been reached had 





a system of induced draught been introduced. The 
position described in the paper would be an ideal 
one for an induced-draught chimney. 

Mr. C. E. Larard, of the Northampton Institute, 
pointed out that the flue gases were taken over 
different periods, and it was stated in the paper that 
the gas analyses were not good, although instructions 
given to the fireman on the day of the test resulted 
in improvement in the afternoon’s test as com- 
pared with the morning. The speaker was sorry 
that some method was not applied for determining 
the carbonic acid automatically, and continuously 
recording it during the trial. An apparatus for 
this purpose had been put down at the Northamp- 
ton Institute, and supplied an analysis every four 


portant item in the coal bill. It was found by tests 
made that by using cheapér fuel and paying atten- 
tion to stoking a reduction could be made in the 
coal bill. 


the temperature of the discharge should not be 
100 deg. or 110 deg. He thought sufficient 


engines were not working at their best load. He 
was of opinion that consulting engineers often 
went into refinements which were not warranted 
by commercial results. 

Professor Pullen, of the South-Western Poly- 
technic, also referred to the figure 0.6 adopted by 
the author for the specific heat of superheated 


and might be nearer 1.0. It was a question the 
Institution might profitably take up. It was, 
however, not so much the specific heat, but the total 
heat, that was needed, and the specific heat should 
be expressed by different quantities at -different 
temperatures. He congratulated the author upon 
having tested his indicator springs against a test 
gauge. With a reasonable dial it was possible to 
read easily a difference of 1 lb. per square inch by 
the needle of the gauge, whereas on a spring of 
100 lb. scale the effect of 1 lb. would be but the 
one-hundredth of an inch, a distance so small that 
it was hardly to be seen by the naked eye. That 
supposed that the indicator itself were accurate, 
but the expansion of the cylinder permitted leakage ; 
it was good to test the springs under the same con- 
dition as that to which they were subjected when 
in use. Professor Pullen had tested springs in the 
same manner as that followed'in the usual cold 
testing, but with steam admitted through the drain 
hole. He had found this extremely handy. The 
difference between the cold and hot conditions was 
about 2 per cent., the spring naturally being weaker 





steam. He was of opinion it was much higher, . 





minutes. This had been well tested, and gave good | sure and superheating by wire-drawing. 
results, supplying information on what was an im-|a plan it might-possibly be found that. the advan: 


attention had not been given to the fact that the | right direction. 


POPE: 


does not immediately take up the effect of the tem- 
perature, requiring some little time, as it were, to 
become acclimatised. 

Mr. CU. A. M. Smith would be glad to know if the 
author had taken out any figures referring to the gas- 
engine and the steam-turbine that might have been 
compared to those in the paper. The author had 
said that the triple-expansion engine designed with 
steam-jackets was a very complex and expensive 
machine ; but he would ask if it would not have 
been possible to have used a quick-running engine ; 
with which he had seen better results’ obtained 
than those given by the author. He would also 
ask whether any information could be given as to 
the results of generating steam at very high. pres- 
y such 





| tages of superheating could be secured without the 
installation of a superheater. 

Mr. Druitt Halpin pointed out that a load of 
160 lb. in the high-pressure cylinder, with 35.1b:; 





| 
| 


Mr. Ingham asked why, in the test, the economiser | per square inch in the one! a er cylinder (these 
feed was only 60 deg., for there was no reason why | 


eing the figures adopted by the author) were 
higher than the pressures ‘shown by the diagrams ; 
| but this was a good’ fault, and quite in the 
In regard to the use of tail- 


| rods, he would ask if they were fitted in the 











when hot. He would point out that the spring 


ordinary way, turned perfectly straight. If they 
were properly cambered they would: straighten 
out when the weight of the piston came upon 
them, as had been pointed out by Mr. Schon- 
heyder. Mr. Halpin referred ‘to the effect of 
the draught over the furnace bridges as influencing 
the fuel economy by the volume of air being in 
excess of that needed, and he found the: tempera- 
ture in the furnace was too low to give the best 
results. The excess of air indicated leakage through 
brickwork. He took exception to the way in which 
the figures were given as to the transmission of 
heat through boiler-plates, as the thermal head was 
not stated. The total thermal efficiency was, how- 
ever, very good, and the author was to be thanked 
for the full information he had given, more espe- 
cially in regard to the figures as to capital costs of 
plant and annualrunning charges, and other financial 
matters. These figures would afford an excep- 
tionally valuable source of information such as 
members did not often find. 

Mr. Wicksteed here called on Mr. Chambers to 
propose a vote of thanks to the author. . 

. E. J. Chambers, of Tipton, rose in response 
to the President’s invitation. He said that all 
members of ‘the Institution must feel grateful to 
the author for the time, trouble and expense which 
had been lavished on the production of @ contri- 
bution full of valuable information for all engi- 
neers. It was not a paper written to advertise a 
particular invention, but was a solid contribution 
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to the records of engineering experience. He 
hoped someone acquainted with the working of gas- 
engines would take up the subject in the same ex- 
haustive manner. 

The vote of thanks having been carried by accla- 
mation, Mr. Wicksteed called on the author to reply 
to the discussion. 

Mr. E. G. Hiller, in reply, said that it wasa 
great pleasure to him to able to add to the 
Transactions, and thanked Mr. Chambers for the 
kind ‘manner in which he had spoken; he also 
thanked the meeting for the reception given 
to his paper. Great credit was due to those who 
had carried out the work he had dealt with. 
The contract had provided a standard of 12% lb. 
of steam per indicated horse-power per hour, 
with a bonus for any improvement on this 
figure, and a penalty for falling below it. 
The economy was a good deal due to the efficient 
non-conducting covering of magnesite, which saved 
much heat that might have been lost by radiation. 
It was not possible then to go into all the points 
that had been raised in the discussion, and he would 
have to leave most to be answered by correspond- 
ence. In regard to what had been said by Mr. 
Wainwright about the advisability of induced 
draught, he would state that the chimney used 
was already there when the work was under- 
taken. They had to take 30 ft. or 40 ft. off 
the top, because it was too narrow. In regard 
to length of flues, the chimney was on the other 
side of the mill, and the flue connection was in- 
direct. He did not think that the wire-gauze 
shield mentioned by Mr. Wingfield had been used ; 
but, in any case, the flow of gases was fairly steady. 
It had been said that the furnaces would have been 
improved by shorter grates. They were, however, 
burning 18 lb. or 19 lb. of coal per square foot of 
bar surface per hour, and at that rate good stoking 
was secured. In his opinion that was the best 
rate of firing, and would give better results than 
smaller grate area and a larger proportion of fuel 
burnt per foot of surface. He considered gener- 
ally that the best practice was to get good firemen, 

ay them well, and let them look after the coal 
Bil With poor firing bad results would be ob- 
tained with a good plant. He agreed that a good 
part of the gain obtained by superheating was to be 
accounted for by the leakage question, as explained 
by Mr. Longridge, but the steam must lose a part of 
the superheat in the cylinder, so a good deal of 
economy was due to dry steam. In regard to 
higher degrees of superheat it must be remembered 
that at about 1000 deg. Fahr. the tubes would be 
near a red heat, and to superheat to 600 deg. or 
700 deg. the tubes might have to be brought to that 
temperature. In fact, superheating was an edge 
tool, and had to be handled very carefully. There 
was also the danger of carbonising the lubri- 
cating oil. Professor Pullen had referred to 
the testing of indicator springs. He had also 
an apparatus which enabled him to gauge the con- 
dition of the indicators in use. The speaker 
referred to Professor Grindlay’s experiments on 
the specific heat of superheated steam. He had 
plotted a curve and found that it ran away to in- 
finity. Mr. Ingham had spoken of the temperature 
of the feed-water being but 60deg. The reason the 
colder feed had been taken was because it was 
easier to measure, but under working conditions 
the water would be of the ordinary hot-well tem- 
perature ; and in regard to the duty of the engine, 
no doubt with a higher power developed better 
results would have been obtained. They had not 
adopted a high-speed engine because it was not 
a necessity of working. Higher speeds necessitated 
higher skill in attendance and upkeep. Such engines 
might, be desirable for driving dynamos, but were 
not necessary for textile factories. He considered 
that high-speed engines should not be introduced 
unless the circumstances especially called for them. 
They had considered the question of using gas- 
engines with producer-gis; but on the point 
of reliability had preferred steam. Mr. Halpin 
had spoken of cambered rods. When the piston- 
rods were straight the tail-rods did not do so 
much as was intended ; but pistons had been used 
with white metal feet. In regard to another point 
raised by Mr. Halpin, no doubt a good deal of air 
found its way into the flues through the bricks and 
the joints in the masonry. In this respect advan- 
tage had been gained by tarring the brickwork. 

The meeting was then brought to a conclusion, 
the President announcing that the next meeting 
would be held on Friday, October 21. 





AIR-COMPRESSOR FOR PORTSMOUT 
-. DOCKYARD. - ’ 
’ We illustrate on page 143 an air - compressor 
of new design, recently constructed by Mr. Peter 
Brotherhood, of Belvedere-road, Westminster Bridge. 
This machine has been erected at Portsmouth Dock- 
yard in connection with the pneumatic tool installa- 
tion in the new boiler shop. 

The machine is designed to give an output of 500 
cubic feet of free air per minute, pressed to 100 Ib. to 
the square inch, when running at 320 revolutions per 
minute. The steam cylinders are compounded, and 
the air is pressed in two. stages in separate cylinders, 
each of which is double-acting. The low-pressure 
cylinder is 16 in. in diameter, and the high-pressure 
cylinder is 10 in. in diameter, the stroke being 8 in. 
There is an inter-cooler, through which air passes 
between the two stages of compression when it is 
at about 30 lb. pressure. This apparatus is fitted in 
the base of the machine, and is so arranged that the 
tubes may be easily removed and cleaned, if necessary. 
The working parts are enclosed, and forced oil lubrica- 
tion is supplied to all the rubbing surfaces. A com- 
bined speed and pressure governor has been fitted, and 
this, on test, maintained a speed within two per cent. 
of the normal number of revolutions, when the 
reservoir pressure was varied from 0-100 1b. On the 
trial, which was made as the outlet from the reservoir 
was closed, the speed fell under control of the 
governor, the machine running steadily at 34 revolu- 
tions ; when the outlet was entirely closed, the pres- 
sure rose to 102 lb. On re-opening the valve the 
speed rose proportionate to the air output, the 
lowest air-pressure being 98 lb. At the official test 
the volume of free air compressed and delivered to the 
reservoir was found to be 567 cubic feet per minute, 
after correction for temperature. The speed of the 
crankshaft was 320 revolutions per minute. 








HOLDEN’S LIQUID-FUEL APPARATUS ON 
THE TURBINE YACHT “ TARANTULA.” 
As is well known to engineers, Holden’s system of 

burning liquid fuel has for a considerable time been 

successfully employed on some of the locomotives 
running on the Great Eastern Railway, as well as on 
stationary and marine boilers. It was, we believe, the 
first system of its kind to come into extensive use in 
this country, and we have more than once referred to 
itin ourcolumns. As originally designed by Mr. Holden, 
it was intended to be used as a means of utilising 
the tars produced by the oil-gas apparatus at the Strat- 
ford works of the Great Eastern Railway Company; 
but it has since been used with many kinds of liquid 
fuels, such as coal-tar, blast-furnace tar, and oil, shale 
oil, creosote and green oil, astatki and crude petro- 

leum. . When used on the Great Eastern Railway, a 

thin fire is made up on the bars, with coal and about 

1 ewt. of broken chalk, and the ashpit damper is kept 

sufficiently open to keep the fire bright. Two holes, 

about 5 in. in diameter, are made in the front plates 
of the fire-box, about 10 in. above the grate, and 

about 1 ft. 9 in. apart from centre to centre. A 

ring of perforated pipe is placed in each of these 

holes, with the perforations facing towards the in- 
side of the fire-box. Through these pipes steam 
from the boiler flows, and passes into the fire-box in 
the form of numerous fine jets, which cause an induced 
current of air. The oil is sprayed into the fire-box 
by means of a steam-worked injector, the nozzle of 
which is fixed in the centre of the perforated ring 

The steam, as it passes in, is mixed with air, which 

enters at the rear of the injector. 

The system as used on the Great Eastern Railway 
for locomotives has, of course, to be somewhat modified 
when . to stationary and marine boilers. Figs. 
1, 2, and 3, page 146, show the apparatus as recently 
supplied by Messrs. Taite and Carlton, 63, Queen 
Victoria-street, London, for two Yarrow boilers on 
board Mr. W. K. Vanderbilt, Jun.’s turbine yacht 
Tarantula. Each boiler has a grate area of 33 square 
feet, and is capable of developing 2000 to 2200 horse- 
power. The arrangement of the injector, pipes, &c., 
will, we think, be readily understood on reference to 
the illustrations, where Fig. 1 is a front elevation, 
Fig. 2 a section through the centre of the boiler, and 
Fig. 3 a plan. The injectors are three in number, 
and are placed in the form of an equilateral triangle, 
as shown. The pipe leading from the fuel-tank may 
be seen running horizontally along the lower part of 
the boiler front, and from it branch pipes are taken 
to the various injectors. The regulating-gear for the 
oil is conveniently placed in the centre of the boiler 
front just above the injectors, where it can be very 
easily reached, while the cocks for regulating the 
steam supply may be seen somewhat to the right. A 
k-in. copper pipe for steam is led down from the 
fitting that regulates the supply of steam to the 
injectors, this being for use in clearing out the fuel- 
pipe when required. The naval architects who are 

tting up the Tarantula are Messrs. Tams, Lemoine, 
and Crune, 52, Pine-street, New York. 





BOILER EXPLOSION AT CORK. 


A FORMAL investigation has been conducted by the 
Board of Trade with regard to the circumstances and 
cause of a boiler explosion which occurred on April 29 
last at the St. Dominick’s Corn Mills, Cork, owned by 
Mr. Edwin H D.L. The Commissioners were Mr. 
C. E. R. Mayne, R.M., and Mr. Robert H. Leask, engi- 
neer. Mr. Joseph H. Bennett appeared for the Board 
of Trade, and Mr. B. C. Galvin, solicitor, for Mr. Hall, 
Mr. Mack, the clerical manager, and Patrick Lane, the 
boiler attendant, all of whom were made parties to the 
investigation. 

In opening the proceedings, Mr. Bennett said the 
boiler was of the Lancashire type, made upwards of 30 
years ago by Messrs. Robinson, of Cork. It was about 
25 ft. 4 in. long by 7 ft. in diameter, and originally worked 
at a pressure of 54 lb. on the square inch. About seventeen 
years ago this was reduced to 27 lb., and since that time 
it had never exceeded 30 lb. Mr. Hall invariably in- 
structed the best workmen to repair it, and that only the 
best materials should be used. The boiler attendant, a 
man named Patrick Lane, was not an engineer, but had 
been employed at the boiler for upwards of thirty years, 
and was assisted by another man, who acted as stoker. 
The boiler had been thoroughly cleaned fifteen months 

reviously, and had only been working for a fortnight 

fore the explosion. The boiler gave way in the shell, 
and was practically blown to pieces; the mills were 
wrecked, extensive aeseaus being done, but, fortunately, 
no one was killed, and only one person sustained injury. 
The escape of people in the immediate vicinity was akin 
to the miraculous. 

The illustrations on page 147 are from photographs taken 
by Mr. T. E. Barker, Ses ford-terrace, Cork, and will 
give an idea of the manner in which the boiler first gave 
way and the direction of the rents. 

Mr. Bennett then called witnesses, the first being Mr. 
Edwin Hall, the owner of the mills where the explosion 
occurred. The boiler was made by Messrs. Robinson, of 
Cork, who were, he thought, the best boiler-makers known 
at that time—32 years ago. Some Galloway tubes were put 
into the flue about 11 years since, when some repairs were 
made. He had great confidence in Lane, the man who 
looked after the boiler, though he was not a trained engi- 
neer, and whenever he said anything should be done to 
the boiler, the manager had carte blanche to do all that 
was necessary, and in the best way. He had never sought 
for any insurance on the boiler. 

By Mr. Leask: He did not get an independent engi- 
neer to examine this boiler, or the other alongside, nor 
did he ever have the safety-valves seen to, as he left such 
matters in Lane’s hands. 

By Mr. Galvin: He had not the remotest knowledge 
or idea of any defect existing in the boiler. His private 
office was close by it, and he often went into the boiler- 
house, so that for his own preservation he would not have 
been so near had he had any thought of its being unsafe. 

At this point Mr. Bennett said that the attendant, 
Lane, was entitled to ask Mr. Hall any questions if he 
chose todo so. Lane then asserted that he was told to 
keep more pressure on, and that the engine would de- 
velop more s . Also he had, he said, told Mr. Hall 
that the boilers were getting old. In reply, Mr. Hall 
stated he had simply put the inquiry as to wheather more 
pressure could be put on. 

Mr. R. F. Mack, who said he was employed by Mr. 
Hall as clerical manager, said he knew very little about 
machinery. He had seen steam escaping from the safety- 
valve, and had told Lane about it. ne- was a very 
careful man. There was nothing about the boiler that 
was unusual on the day of the explosion. Steam was 
blowing off just before the boiler exploded. Witness 
produced a portion of the shell-plate for the inspection of 
the court, and it appeared to be worn very thin. He had, 
prior to the explosion, no idea that the boiler was not in 
thorough working order. 

Patrick Lane said he had been employed at St. 
Dominick’s Mills for 34 years, being originally the 
fireman, but for the last 18 years having charge of the 
boiler and engine. He reported a defect at the bottom of 
the boiler to Mr. Hall some time ago, and a patch was 
applied. The pressure-gauge in the engine-room registered 
higher than the gauge fixed on the boiler. He often 
went into the boiler. The factory inspector, witness 
heard, had asked for a report on the boiler, but had not 
got it. Witness never examined the plates of the shell 
to ascertain their thickness, as he thought that was a 
boiler inspector’s business. 

By Mr. Bennett: He knew that the boiler was getting 
out of repair, and was quite sure he reported to that effect 
to Mr, Hall about three years ago. e told him that the 
boiler was wasting and getting thin, and Mr. Hall replied 
that he would buy the boiler that was in the exhibition. 
When this boiler was sold he drew Mr. Hall’s attention 
thereto, but things went on as before. 

By Mr. Leask : He did not tap the boiler with a hammer 
to ascertain its thickness; if he had he would have 
knocked a hole through the plate. 

By Mr. Bennett: The pressure-gauge in the engine- 
house showed 10 1b. more than the gauge on the boiler, 
and this he had mentioned to the manager. During the 
eighteen years witness had had charge of the boiler it 
was never examined or tested by an independent engi- 
neer. The explosion was, he thought, caused by the 

lates being worn thin.. He had told Mr. Hall that the 

iler was aa old, but not that it was getting dan- 
gerous, for he did not himself know that the plates were 
so thin. The eee on the day of the explosion did 
not exceed 30 Ib. : 

By Mr. Galvin: Whenever he made any suggestions to 
Mr. Hall respecting the boiler, they were acted upon, 
and he was not limited to the testing of one boiler only, 
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although he had only .had the boiler alongside the ex- 
ploded one tested. _ 

Mr. Robert Merrick, mechanical engineer and boiler- 
maker, was then called by Mr. Bennett, and said he 
knew the exploded boiler, but had not made a careful 
examination of it at any time, nor did he know the thick- 
ness of the plates. He had executed any repairs which 
had been pointed out to him as being necessary. - Some 
four years ago there was a crack at the bottom of the 
shell at the back end, and witness bolted a plate over the 
defect, and tested the boiler at the ordinary working 

ressure of about 30 lb. Last December twelve months 
ne again made some slight repairs. Mr. Hall always 
gave him instructions to do everything that was necessary 
to keep the boiler perfectly safe. Witness was under the 
impression that the boiler was insured and inspected in 
the usual way. 

John West, boiler-maker, deposed to having drilled a 
hole in the shell-plates about sixteen years ago, and found 
the wasting was then about ;; in. deep, leaving a thick- 
ness of #in. solid plate. 

Jeremiah Riordan, fireman at the St. Dominick’s Mills, 
said his instructions were to keep the pressure about 25 1b. 
to 30 lb. He was on the top of the boiler about a minute 
and a half before the explosion. 

William Spillane, labourer, said he had cleaned and 
scaled the boiler, and noticed some time ago that there 
was dampness at the back, where there was a leakage. The 
soot was damp, and he reported the matter. It did not 
strike him that the plates were thin. 

Mr. Huntley Dyer, engineer-surveyor to the Board of 
Trade, said he had made an examination of the exploded 
boiler. The works were completely wrecked. e de- 
scribed the boiler and the condition in which he found it. 
It appeared to have rested on a central mid-feather wall, 
and the plates were wasted by external corrosion to a 
dangerous extent. The boiler was utterly unsafe at any 
pressure at the time of the explosion. 

Mr. Galvin then addressed the Court on behalf of Mr. 
Hall, his manager, and the boiler attendant. He contended 
that Lane, the attendant, who had been employed at the 
mills for many years, was a competent man, and that he 
took it for oe that the boiler was in good condition. 
Mr. Hall had no knowledge that the boiler was bein 
worked under unsafe conditions, and did all that oni 
be done to have it in working order. He, Mr. Galvin, 
submitted that no blame attached to Mr. Hall for this 
explosion. 

Mr, Bennett replied on behalf of the Board of Trade. 
Any person, he said, having the control of a-mill was 
bound by Act of Parliament to have the boilers and ma- 
chinery in a satisfactory condition, so as not to endanger 
the lives of the workpeople or those living near. Com- 
petent persons should be in charge of the machinery, and 
the boilers should be inspected once every fourteen 
months. The control in the present case seemed to have 
been left in the hands of Lane, the attendant, who, no 
doubt, was a thoroughly respectable and reliable man, or 
he would not have n so long in the firm’s employ. 
He (Mr. Bennett) held; however, and the Court would, 
he thought, agree with him, that, acccording to the 
statute, Lane was not the person to have control of the 
boiler or determine its fitness for working. Mr. Hall 
should not have expected such a man to take the respon- 
sibility of seeing whether the boiler was safe or other- 
wise. As regarded Mr. Mack, he, Mr. Bennett, was of 
opinion that he was in no way responsible for the explo- 
sion. There had been neglect on the part of Mr. Hall, 
and also of Lane, who had been in charge of the boiler. 

The Court then adjourned to examine the exploded 
boiler, and on re-assembling, the following list of ques- 
tions, submitted by Mr. Bennett on behalf of the Board 
of Trade, was considered, and the replies appended 
thereto were given by the presiding Commissioner in his 
judgment : 

Question 1. When new and in good working order, 
what would be a safe working pressure for the boiler in 
St. Dominick’s Mills, and what would have been a safe 
working pressure for the boiler as it stood on or about 
April 29, 1904. 

Reply: When new and in good working order, a safe 
working pressure for the boiler would have been 54 Ib. 
on the square inch. As the boiler stood on or about 
April 29, 1904, the safe working pressure was nil. 

Question 2: What measures were taken for some time 

rior to April 29, 1904, by Edwin Hall, the owner of St. 

ominick’s Mills, and Patrick Lane, the engineer, to 
ascertain the pressure at which the boiler could be worked 
safely ? 

Reply: No measures appear to have been taken by 
Edwin Hall or Patrick Lane to ascertain the pressure at 
which the boiler could be worked safely. 

Question 3: Had the boiler attached to it a proper safety- 
valve, and a proper steam-gauge to show the pressure of 
steam, and were the stays of the boiler in good order, and 
was all the scale taken off and removed from the boiler 
and tubes shortly before April 29, 1904? Was the boiler 
properly cleaned out on that day or shortly before it, 
and was it then in good and safe working order ? 

Reply: The boiler had attached to it a proper safety- 
valve and also a proper steam-gauge to show the pressure 
of steam, and the stays were in good order. About 16 
months before the explosion the boiler and tubes had 
been properly scaled, but the boiler had been at work 
only about 14 days before the explosion. Since it had 
been cleaned, the boiler, so far as cleanness was con- 
cerned, was all right on April 29, 1904, but it was not then 
in good and safe working order. 

Question 4. Did Edwin Hall, the owner, have the 
boiler, its safety-valve and other fittings, examined by a 
competent person about eleven years ago, when the Gallo- 


April 29, 1904; and, if not, was the neglect to do so 
justified ? 

Reply : It does not appear that the boiler, the safety- 
valve, or other fittings were examined at the time named, 
nor at any time afterwards up to the date of the explo- 
sion ; but at the time the Galloway pipes were fitted the 
boiler was tested by hydraulic pressure. The neglect to 
have the boiler examined was not justified. 

Question 5. Had Patrick Lane the knowledge and 
experience necessary to examine the boiler to determine 
its safe working pressure, and generally to superintend 
its repair and working ; and, if not, were the owner and 
manager justified in placing him in sole charge of it ? 

Reply : Patrick Lane had not the necessary knowledge 
and experience, although we believe that Mr. Hall had 
every confidence in his competency as a most capable, 
trustworthy man, having been in the employment of the 
firm for thirty-four years as engine-tenter without a single 
fault having been found with him during that long period 
as regarded the safe working of the engine and boiler. 

Question 6. Did the said Edwin Hall and Patrick Lane 
take all necessary and proper measures to ensure that 
the boiler was being worked under safe conditions up to 
April 29, 1904, the time of the explosion ? 

eply : Prior toand up to the time of the explosion the 
boiler had not been worked under safe conditions. 

Question 7. What was the cause of the explosion? 

Reply: The reduction of the shell-plates along the 
bottom of the boiler for a length of 11 ft. to an average 
of about jin. in thickness, rendering the boiler abso- 
lutely incapable of sustaining any pressure. 

Question 8. Was the explosion caused by the neglect 
or default of the said Edwin Hall and Patrick Lane, and 
does blame attach to either of them ? 

Reply: As regards the explosion, we must hold Mr. 
Hall, responsible owner of the mills, in default, although 
> had, as we have stated before, the fullest confidence in 

ane. 

é The following note was appended to the findings of the 
ourt :— 

‘Tt was found on examination that the boiler was so 
corroded that it was unfit to bear any pressure above that 
of the atmosphere. It must have been in that condition 
for years, and it may be taken as a proof of its having 
been carefully worked by the man in charge that the 
explosion did not occur at an earlier date. We are of 
opinion that Mr. Hall expected too much from Patrick 
Lane, having regard to his want of experience in the 
—— of boilers, and also to his being quite illiterate.” 

n this finding of the court Mr. Bennett applied, on 
behalf of the Board of Trade, that Mr. Hall be ordered 
to pay the costs of the inquiry, or, at all events, a sub- 
stantial sum towards them. 

Mr. Galvin urged that the loss of the mills and 
machinery represented a very large sum. The Court had 
found that neither Mr. Hall, Lane, nor any other person 
in the mills had any knowledge of the extremely dangerous 
condition of the boiler. It would be, he submitted, a 
great injustice to make Mr. Hall pay the costs of the 
inquiry. There had been no loss of life; the only loss 
was the money loss, and that was sustained by Mr. Hall. 

Mr. Bennett said, in reply, that it was a most fortunate 
circumstance for Mr. Hall. that no life was lost, and that 
no serious personal injury had resulted. That, however, 
did not affect the question of costs. Mr. Hall wasa man 
of more than ordinary re, and knew that the 
boiler was an old one. He, Mr. Bennett, thought it 
amounted to wilful neglect that he did not, during the 
long time he was sole owner of the mills, have the boiler 
examined. The Court had found Mr. Hall in default, 
and he had not only neglected his ordinary duties as owner 
of the machinery, but also he had neglected necessary 
imperative enactments. 

The Commissioner said the Court would consider the 
application as to costs, and intimate their decision to Mr. 
Bennett. 

The proceedings then terminated. 

It was subsequently stated that the Court decided not 
- eae any order for payment of costs against Mr. 

all. 








Tue Royat Navy List.—This admirably - arranged 
list, published quarterly by Messrs. Witherby and Co., 
326, High Holborn, London, records, amongst many 
interesting facts, that there are now four Admirals of the 
Fleet, eleven Admirals, twenty-one Vice-Admirals, and 
forty-four Rear-Admirals. There are only twelve Engineer 
Rear-Admirals. 


AMERICAN Rariroap Mairs.—The great extent of the 
United States renders necessary a lavish railroad mail 
service, and the outlay under this head is continually 
increasing, having moved on as follows during the last 
20 years :— 





Year. Expenditure. Year. Expenditure. 
dols. dols. 

1884 15,012,603 1894 80,358,190 
1885 16,627,983 1895 31,205,342 
1886 17,336,512 1896 32,405,797 
1887 18,056,272 1897 33,876,521 
1888 19,524,959 1898 34,703,847 
1889 21,639,613 1899 _ 86,117,875 
1890 28,395,232 1900 37,793,982 
1891 25,183,714 1901 38,519,624 
1892 27.126,529 1902 89,953,608 
1893 28,910,195 1903 41,836,848 


Tke length of line over which mails are carried has 
continuously increased, having risen from 117,160 miles 
in 1884, to 150,381 miles in 1889, 169,768 miles in 1894, 
176,727 miles in 1899, and 192,852 miles in 1903. The 
number of employés in the American railroad mail service 
has also very greatly increased, having risen from 3963 
in 1884 to 5448 in 1889, 6852 in 1894, in 1899, and 





way tubes were fitted and extensive pre made, or at 
any time afterwards up to the date of the explosion on | 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 20. 

Tuer Midsummer season is here, and business is at 
a minimum. Sessions of several branches of the steel 
industry have been held during the past week, at 
which former quotations were re-affirmed. Upwards 
of one-half the productive capacity is now idle. Last 
week fifteen departments of the Homestead Steel 
Company resumed. Other large plants will gradually 
start up, but, at best, much capacity will remain idle 
during the year. The greatest falling off is in rail- 
road building and construction material. Very little 
new track-laying is under way. The volume of traffic 
is light at present, but with enormous crops in sight. 
The stock markets are firm. The repairing season is 
on, and much manufacturing capacity is receiving its 
annual renovation. The political parties have named 
their candidates, and as both stand for precisely the 
same principles and policies, there is not much appre- 
hension felt by the great financial interests. 

The latest estimate of cost of production of foundry 
iron in Alabama is 7.50 dols. per ton, based on the 
current prices for labour and fuel. This allows a fair 
amount for depreciation of plant and interest on stand- 
ng nnn 

he users of basic pig have bought largely during 
the past week, and contracts for about 30,000 tons will 
be closed this week. Bessemer pig is bape and fur- 
nace capacity is restricted. Coal and coke are quiet ; 
and, in fact, the entire steel and fuel market, except 
in basic pig, is quiet and dull. Building operations 
are an exception. Much building is being done all 
over the country, and all kinds of building material 
continue to be active. 

Much activity is anticipated after September in the 
steel industry along the minor lines, but not in heavy 
material, such as rails. 

The rumour prevails that a company, with a capital 
of 50,000,000 dols., is to be formed to take over the 
Dominion Coal, Dominion Iron and Steel, and the 
Nova Scotia Steel and Coal Companies, on a basis of 
valuation of 45 for Dominion Coal, 10 for Dominion 
Steel, and 65 for Nova Scotia Steel. 








THE LATE MR. THOMAS CRAIGIE GLOVER. 
To THE Eprror or ENGINEERING. 

Srr,—In my letter in your issue of last week I unfor- 
tunately overlooked the following two important matters 
in the career of Mr. Glover :— ; 

During the construction, extending over five to six 
years, of the Government of India, Scindia State, broad- 

uge railway between “—- and Gwalior, and of its via- 

uct of fourteen spans of 200 ft. each, 115 ft. above the 
Chumbal river, Western and Central India in 1877 and 
1878 were visited by famine and drought, with the result 
that in the Gwalior State thousands of famine-stricken 
natives flocked down upon the English contraetor to be 
fed. Very nobly and Samaritan-like, Mr. Glover entirely 
supported them for a considerable time, and received the 
thanks of the Viceroy’s Political ry a at Dholpore, 
Colonel Dennehy, for his generous and humane treatment 
of the poor people. ’ 

In Bombay, too, Mr. Glover constructed the Princes 
Dock, with an area of 30 acres and two entrances, each 
with a width of 60 ft. 6 in. 

The foundation-stone was laid on November 11, 1875, 
by the Prince of Wales (now King Edward VII.). P 

It was the first public ceremony performed by His 
Royal Highness in India, and was opened by His Excel- 
lency the Governor, Sir Richard Temple, Bart., &c., on 
January 1, 1880. é ’ : 
As usual with Mr. Glover, and notwithstanding its 
magnitude, the dock was entirely completed some months 


before contract time. 
Grorck ALLAN, M. Inst. C.E. 
2, Broad-street Place, E.C, 








AMERICAN AGRICULTURAL IMPLEMENTS.—The value of 
the agricultural implements and machinery upon Ameri- 
can farms in 1880 was 406,520,055 dols. In 1890 the total 
had grown to 494,247,467 dols.; and in 1900 it had still 
further expanded to 749,775,970 dols. The following 
States contributed 20,000,000 dols. and upwards to the 
aggregate set against 1890 and 1900 :— 


State. 1890. 19¢¢, 

dols. dols, 
California .. ae ae 14,689,710 —° 21,311,670 
Illinois .. Ai pe is 84,456,938 44,977,310 
Indiana. . és << A 21,172,255 27,830,870 
Iowa .. ea es We 36,665,315 57,960,660 
Kansas .. os as “ 18,869,7' 29,490,580 
Louisiana ée be <* 7,167,855 28,536,790 
Michigan re 7 pS 22,182,600 28,795,380 
Minnesota we ae ‘ 16,916,473 30,099,230 
Missouri ms a a 21,830,717 . 28,602,680 
Nebraska ap Py: a 16,468,977 24,940,450 
New York... ve fs 46,659,465. 56,006,000 
Ohio... ee ee ~~ 29,475,346 86,354,150 
Pennsylvania .. F on 39,046,855 60,917,240 
Texas .. ot os oo 18,746,541 . 380,125,705 
Wisconsin ie 19,167,010 29,237,010 


The scanty supply of labour at the disposal of most 
American farmers naturally renders them eager to avail 
themselves of all labour-saving appliances; hence the 





10,418 in 1903, 


rapid expansion observable in the capital invested by 
them in implements and machinery. ; 
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PASSENGER LOCOMOTIVE FOR THE Cory gp mggaaapaiae  paeetned Mii > Seaeaagmoees ys oe 
PORTUGUESE STATE RAILWAY. ‘Diameter of tubes, external... 50mm. (1}$ in.) Weight in working order... 38,000,, (87 ,, ) 


; Length of grate es ... 2360 ,, (7 ft. 9 in.) Total wheel-base of engine 
a Bh NAA Withsteute... 1220 ” with tender... ... _... 15m. 040 (49 ft. 2 in.) 


On tic tee: sins ing this i p - ... 1220 a, 0% ‘ s 

ee ee Se Ce ee ee eee Working pressure ... ... 14 atmos. (2001b.) Length over buffers... ... 17 ,,. 710 (58 ,, 10,, ) 
give longitudinal section and plan, and on the present 
page cross-sections, of the locomotive of which we illus- 
trated details with our previous article. As we then 
stated, the order for these engines was placed by the Fia.17. | 
Portuguese State Railway with Mr. A. Borsig, Tegel, pil 
near Berlin, as a result of competition in design as 
well as price, the engines being intended to negotiate 
the 1 in 55 gradients of the Sul-Sueste line, although 
the permanent way necessitated the limitation of the 
load per coupled wheel-axle to 14 tons. The diameter 
of the six-coupled driving-wheels was consequently 
reduced to 5 ft. 1 in. The two high-pressure cylinders 
are outside of the frames between the rear bogie and the 
front coupled axle, and the diameter is 14? in. The 
low-pressure cylinders are beneath the smoke-box, and 
the diameter is 214 in., the stroke in all cases being 
254 in. The position of the — is well shown 
in the general drawings we publish this week (Figs. 14 
to 16), while detailed drawings of cylinders, valves, 
&c., were reproduced on pages 109 and 112 ante. 

The usual type of cylinder drain-cock is not used, 
being sama LY a valve, which is kept on its seat 
by the pressure in the cylinder; when the engine is 
standing, the valve is lifted by a light spiral spring, so 
that no water can accumulate. These valves are fitted 
with a small piston, under which live steam can be 
admitted ; rats the diameter being greater than that of 
the valve, it is thus possible when running to lift the 
valves when necessary. This arrangement dispenses 
with all lever rigging, the small steam-pipe necessary 
being carried beneath the boiler clothing as far as the 
eylinders. 

One feature of the engine is the high pitch of the 
boiler, the grate being carried forward over the middle 
coupled axle to ensure the centre of gravity being 
rightly adjusted to give the required distribution of 
weight per axle. The height of the centre-line of 
boiler is 8 ft. 10 in. above the rails, and the mean 
diameter of the barrel is 4 ft. 11 in. The working 
pressure is 200 lb. per square inch, and the grate area 
31 square feet. he length between tube-plates is 
14 ft. 2in., and 233 tubes 1}§ in. in external dia- 
meter are provided. Two 3} ‘‘ pop” safety-valves are 
provided. The total heating surface is 1840 square feet. 

The foot-plate is carried so high that splashers 
over the coupled wheels are unnecessary, and that the 
whole of the Walschaert valve-gear of the outside 
high-pressure cylinders is underneath it. The sand- 
boxes are also under the foot-plate, and are provided 
with Gresham steam sanding gear. 

The engine is fitted with the automatic vacuum 
brake, Gresham and Craven combination injectors, 
Hausshiilter registering speed-indicator, and Friedmann 
oil-pump, the latter being worked off the coupling-rod 
pin of the rear-coupled axle, and, being placed in the 
cab, it is immediately under the control of the fireman. 

The tender, which is illustrated on page 151, is 
carried on two bogies, and has a tank holding 3100 
gallons of water. The tender is capable of carrying 
5 tons of coal. The main frames are of channel iron, 
fitted with strong cross and diagonal bracing. The 
weight is transmitted from the main frames to the 
bogies by sliding - plates with spherical sockets, as 
shown in Fig. 20, so that the bogie pivots are relieved 
of all bending strains due to the weight. This con- 
struction is very light, and has rendered it possible 
to keep down the deadweight of the tender unusually 
low, notwithstanding that it has been built for the 
5-ft. 6-in. gauge. Each bogie wheel is fitted with double 
brake-blocks, two 18-in. brakecylinders beingemployed. 

Generally steel castings have been largely employed 
for engine and tender, and it may be mentioned that 
the whole of the boiler and other plates, the steel 
castings, rolled section, &c., were supplied from the 
iron and steel works of Mr. A. Borsig, in Borsigwerk, 
Upper Silesia. 

The main dimensions are as follows :— 














Locomotive : 

Diameter of high - pressure 
cylinders - a 
Diameter of low - pressure 
cylinders eae ; 
Stroke of pistons bie i 
Diameter of coupled wheel: ... 

e ; 


350 mm. (147 in.) 


550 


Thickness of tyres. 4 ig ™ 
Rigid wheel-base ae 
Bogie a 


Total a a ; 
Diameter of journals of Heating surface se ... 170 sq. m. (1840 sq. ft.)| During the time these engines were being built a 


coupled axles nia lene (73 in.) Gratearea .. ... ... 2.85 ,, (3Lsq. ft.) | further order for exactly the same type was placed by 
Length of journals of coupled Weight empty... _...__..._ 53,000 kg. (524 toms) — the Portuguese State Railways with Mr. Borsig, the 

Oxles nee aes » (Rs) »  inworking order... 59,000 ,, ” second set being intended for the Minho and Douro 
Diameter of journals of bogie | Li 

axles ... Sa te be: 4 Tender : ae 
Length of journals of bogie Diameter of wheels ... ... 850 mm. (2 ft. 9} in.) | 

eS sce h. as fe Bogie wheel-base ee ... 1400 ,, (4,, 7, ) |. Burros Avres Western Rartway.—The Buenos Ayres 
Height of boiler centre ib Total o a ... 4500 ,, (14, 9, ) | Western Railway, Limited, has been authorised to extend 
Mean diameter of barrel... et Gere Contents of tank ion ... 14,000 litres (3100 gals.) | its line for 50 miles from Rancul westwards. 
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TENDER FOR PASSENGER LOCOMOTIVE; PORTUGUESE STATE . RAILWAY. 


CONSTRUCTED BY MR. A. BORSIG, TEGEL, NEAR BERLIN. 


(For Description, see opposite Page.) 
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| AMERICAN STREET RaArtways.—There has not been a 
very striking increase in the receipts from traffic on street 
| railways: in the United States during: the past year. 
Taking 310 of the more important companies, we find that 
the gross receipts in 1903 amounted to 43.72 millions 
sterling, whereas in the previous year they were 40.32 
millions sterling. There is thus an increase of- about: 
34 millions sterling, equal to about 84 per cent. Nor has 
there been any notable advance in the practice of com-' 
bining concerns which prevailed so extensively in other 
departments of industrial activity in the United States.’ 
Of the total number of companies, 42 have a gross income 
exceeding 200,000/., and of this number five have, as in the 
previous year, exceeded two millions, all of which were 
associated with large towns. First come Philadelphia and 
New York companies, each with receipts of about threémil- 
lions ;' Brooklyn, 2,700,000/.; Manhattan Company, of New 
York, 24, millions ; and the Boston Company, 2.4 millions. 
Twenty-six other companies have receipts ranging between 
100,000/. and 200,000/.;.100 companies, between: 20,0002. 
and 100,0007.; while 91 more companies have incomes of 
from 10,0007. to 20,000/., and there are 51 companies whose 
| total receipts are-between 5000/. and 10,0007. These facts 
| we have taken from the’ eleventh annual edition of ' 
“‘ American Street Railway Investments,” published by 
the Street Railway Journal. The data given include an 
analysis of the accounts for the past year of all the 
301 companies, but there seems to be lacking a general 
statistical summary to indicate the progress and the 
working cost in different districts, and under different 
systems. The only a ate results are those to which 
we have referred, and which show that the largest increase 





has been in een of moderate size, earning from 
20,0002. to 100, es . 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was done on last 
Thursday at 42s. 9d., and on Friday there was very little 
doing. Prices were a shade harder, closing unchanged 
for the day at 42s. 8}d. buyers for cash, and 42s. 9d. one 
month, sellers asking 1d. more per ton. The business 
included 423. 10d. three months. The settlement prices 
were :—Scotch, 51s. 9d.; Cleveland, 42s. 9d. ; Cumberland 
hematite iron, 52s. 6d. In the afternoon buyers offered 
423. 84d. and sellers asked 42s. 94d. cash. Business was 
again restricted, but quotations kept firm. Cleveland was 
dealt in at 42s. 114d. and 43s. for one month and three 
months, and closed at an advance of 2d. for the day at 
423. 104d. cash buyers and 42s. 11d. one month buyers, and 
sellers asking 1d. more per ton. The settlement prices were 
very little changed. Cleveland warrants were steady on 
Tuesday at 42s. 11d. cash. Only a small business was 
done, amounting to 1500 tons, which was dealt in at 
42s. 1ld. per ton cash. There was little change this 
morning in the condition of the pig-iron market, which 
remains in a steady but lifelesscondition. Only one lot of 
Cleveland warrants were dealt in at 42s, 11d. one month. 


Scotch Steel Trade.—During the annual stoppage of the 
steel works in the district surrounding Glasgow a con- 
siderable number of specifications have been coming in, 
and makers are looking forward to resuming with their 
books better filled than they have been for some time. 
Both for the shipbuilding and engineering industries a 
fair inquiry continues to come in, and should any appreci- 
able amount of new tonnage be placed in the near future, 
there would, no doubt, be more active employment for 
the steel works than has been experienced for a consider- 
able period. The works in the district have not yet got 
under way. Some of the mills are understood to be 
preparing for a start within the next few days; but it 
will likely be pretty well towards the end of the month 
before the works are all fully on again. 


Sulphate of Ammonia.—The week’s trade in sulphate of 
ammonia is not any big quantity, either in Glasgow or 
Leith. The price asked is 12/. 2s. 6d. per ton, and makers 
are slow to accept. 








_ Pia in Germany.—The production of pig in Germany 
in June was 863,785 tons. The aggregate production for 
the first half of this year was 4,999,413 tons, as compared 
with 4,934,532 tons in the corresponding period of 1903. 


Srrike tn CAnADA.—It is thought that direct interven- 
tion by the Dominion Government will bring about an end 
of the strike of the employés of the Dominion Iron and 
Steel Company, at Sydney, Nova Scotia. The strike has 
been continued since June 1, and the men have refused to 
consider the wage scale, or the question of arbitration. It 
is feared that if the strike continues much longer it will 
bring about a serious situation in the Canadian steel trade, 
and even affect the home trade. It will undoubtedly give 
the United States Steel Corporation a firm grip on the 
local trade. 


PrersoOnaL.—The Holwell Iron Company, Limited, 
— near Melton Mowbray, having got their new 
pipe and general foundries to pron have opened a London 
office at 28, Victoria-street, Westminster, S.W., and are 
represented by Mr. H. A. Stenning, M. Inst. M:.E.— 
Messrs. Easton and Anderson, of 20, Tothill-street, S.W., 
announce that they have acquired the goodwill of the 
general engineering business (lifts and superheaters ex- 
cluded) hitherto carried on by Messrs. Easton and Co. at 
Erith, and that they have made arrangements by which 
orders entrusted to them will be executed by Messrs. 
Richardsons, Westgarth, and Co., Limited, of Hartlepool, 
for which firm they will also act as special representatives. 
In a further communication Messrs. Easton and Ander- 
son also state that they have taken over the superheater 
business of Messrs. Easton and Co. 


ConTracrs.—Messrs. Heenan and Froude, Limited, 
Manchester, are to reconstruct the bridge carrying 
Grosvenor-road over the dock entrances to the Gros- 
venor Canal. Their price is 4087/., and that of other 
six tenderers ranged up to 5649/.—Messrs. Beyer, Pea- 
cock, and Co., Limited, Gorton, Manchester, have com- 
pleted five more “‘ Atlantic” type express locomotives for 
the Great Central Railway in record time, the order 
having been placed only in the first week of May. 
—The contract for electric jib-cranes and locomotives for 
the Greenwich power-station of the London County 
Council tramways is to go to Messrs, C. and A. Musker 
(1901), Limited, Liverpool, for 4108/. 63. 6d.; the other 
tenders ran up to 7185/. The same firm secure the 
order for the overhead travelling cranes and lifting 


apparatus for 1192/., the other tenders ranging up to 1 


2651/. There is a proposal that the London County 
Council should publish an ofticial book dealing with the 
bridges and tunnels connecting the banks of the River 
Thames, county bridges which do not cross that river, 
but mostly span its tributaries, railway bridges, and road 
bridges and viaducts. The various structures will be 
dealt with historically, and also from an engineering 
point of view; and there will be given an account of the 
gradual development of bridges and tunnels in London 
and a history of the action of Parliament with regard 
thereto. The volume will also contain a complete list of 
Acts of Parliament relating to the matters dealt with, 
and a bibliography of thesubject. The book will be fully 
illustrated. Many useful plans and diagrams are already 
among the Council’s archives, and these can be repro- 
duced at a reasonable cost. The Bridges Committee of 
the Council is to report fully as to cost, &ec. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, jm pan, 5 

Messrs. J. Grayson, Lowood, and Co., Limited.—The 
report for the year ending June 30 shows that the year’s 
working, after deducting an amount cf 3362/. 0s. 6d. 
carried to a new suspense account, has resulted in a 
profit of 6568/. 73. 3d., making, with the balance of 
148/. 14s. 8d. brought forward from last year, a total of 
67172. 1s. 11d. From this is to be deducted interest and 
debentures to June 30—2430/.—while 1636/. 6s. 1d. is 
written off for depreciation, leaving a divisible balance of 
26507. 153. 10d. The directors propose to pay a dividend 
at the rate of 5 per cent. per annum, free of income tax, 
on the paid-up capital, which absorbs 2250/., and the 
balance of 4007. 15s. 10d. is carried forward. The directors 
retiring are Mr. C. B. Stuart Wortley, K.C., M.P., and 
Mr. Samuel Roberts, M.P., both of whom offer them- 
selves for re-election. 


Iron and Steel Trades.—Some of the leading houses in 
the Bessemer and Siemens steel branches furnish more 
encouraging reports of the condition of trade. Orders 
have been coming in more freely, and some firms are able 
to keep certain departments wellemployed. The demand 
is not only from the home, but from some leading foreign, 
markets. Buyers in Sheffield are operating very 
cautiously, and at present hesitate to go far beyond 
current requirements. Prices are firm on the basis of 
6/. 10s. per ton for Bessemer billets of guaranteed temper, 
and 7/. 10s. and upwards for Siemens qualities. A few 
firms engaged in the production of railway material also 
furnish more encouraging reports, and do not hesitate to 
express the opinion that a turn in trade has set in. The 
rolling mill and forges are only working short time, with 
the exception of the wire mills; they are fairly well em- 
ployed. A few firms in the file trade who have large 
contracts on hand are keeping their people fully occupied, 
but in a great many instances business is so quiet that not 
even the machines are being kept going. 


South Yorkshire Coal Trade.—The position of business 
in the coal trade remains practically unchanged. The 
steam-coal collieries are working from four to five days 
per week on shipping and railway contracts, and owners 
are able to get rather more than contract prices in the 
open market for their surplus output. The house-coal 
trade remains extremely depressed, and there is the 
greatest difficulty in disposing of the comparatively small 
supplies available. Merchants have not yet begun to 
operate to any extent, but are buying up ‘“‘spot lots” that 
are on the market, and which they are able to secure on 
more or less favourable terms. Of common coal there is 


a very plentiful supply, and prices are generally weak. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
moderately attendance on ’Change, and the market 
was pretty cheerful in tone, but there was not a great 
deal of business doing. Producers of Cleveland pig iron, 
especially foundry qualities, were not pressing sales. 
Merchants as a rule = the price of No. 3 g.m.b. at 43s. 
f.o.b., and some of the makers were prepared to accept 
that figure. One or two small odd parcels, however, 
were reported to have been purchased from second hands 
at 42s. 104d. At the same time some of the leading 
producers named a higher figure than 43s. for their No. 3 
quality. No. 1 was 45s., and No. 4 foundry 42s.74d. The 
lower qualities were rather plentiful. Grey forge was 
42s.; mottled, 41s. 6d.; and white 41s. 3d. East Coast 
hematite pig was in only small demand, and makers com- 
plained that prices were lower than they should be with 
present cost of production. Mixed numbers remained at 
51s. 3d. for early delivery ; whilst No. 1 stood at 5ls. 6d., 
and No. 4 forge at 49s. 6d. Spanish ore was quiet, with 
prices rather tending downwards, but they were not quot- 
ably changed. Rubio (50 per cent. quality) was 14s. 6d. ex- 
ship Tees. To-day the market was, if anything, a little 
easier, but quotations were not altered. Exports this 
month are not good, but a fair quantity of iron sold to 
foreign customers has yet to be delivered, and shipments 
should be better in the near future. The general condi- 
tion of trade just now must be considered as better than 
was anticipated a little while ago, and some people pro- 
fess to regard prospects for the autumn as fairly en- 
couraging. 

Manufactured Iron and Stcel. — Little new of con- 
sequence has occurred in the finished iron and _ steel 
trades since our last report. Some firms are better 
situated than they were a little while ago, and the out- 
look for the future is, — rather encouraging. A 
fair number of inquiries have been reported. There have 
been no alterations of moment in quotations since March 
ast. Common iron bars are 6/. 2s. 6d. ; bars, 
6l. 12s. 6d. ; iron ship-plates, 6/. 7s. 6d. ; steel ship-plates, 
5i. 12s. 6d.; steel boiler-plates, 7/.; iron re 
61, 2s. 6d.; steel ship-angles, 5/. 5s,; steel sheets 
(singles), 77. 5s.; steel sheets (doubles), 7/7. 15s. ; steel 
joists, 5/. 5s. ; and heavy sections of steel rails, 4/. 10s.— 
all less the customary 24 per cent. discount, except rails, 
which are net at works. 


Coal and Coke.—Coal, on the whole, is a trifle quieter. 
Considering the time of year, however, gas is in 
fairly roy uest, and quotations are upheld. The 
abundant Rae. w of bunker coal is the cause of prices 
being rather easy at from 7s. 6d. to 8s. f.o.b. Thereis no 
new feature so far as manufacturing coal is concerned. 
Household coal is very dull. Coking coal keeps firm. 
The demand for coke both for home use and shipments 
continues on a good scale. No difficulty is experienced 





in obtaining 14s. 34. for average blast-furnace qualities 
delivered here. Export kinds are quoted 16s. and up- 
wards f.o.b. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a steady inquiry for large 
steam-coal for fairly prompt shipment, and the down- 
ward tendency lately observable in prices a to have 
been checked. The best large steam-coal has made 13s. 
to 14s. 3d. per ton, while secondary qualities have brought 
12s. 6d. to 12s, 9d. per ton. he demand for small 
steam coal has been a good. House coal has shown 
scarcely any change; the best ordinary qualities have 
made 13s. a. to 14s. per ton, while secondary descrip- 
tions have realised 10s.. 6d. to 13s. per ton; No. 3 
Rhondda large has been quoted at 13s. 6d. to 13s. 9d. per 
ton. Foundry coke has made 17s. 6d. to 18s. 6d. per ton, 
and furnace ditto 15s. to 16s. 6d. per ton. Asregards iron 
ore, Rubio has made 13s. 6d. per ton ; Almeria, 13s. 6d. to 
13s. 9d. per ton; and Tafna, 14s. 6d. to 14s. 9d. per ton ; 
charges including freight to Cardiff or Newport. 

Coal-Mining in the South-West.—The output of coal in 
Devonshire, Gloucestershire, Monmouthshire, and Somer- 
setshire last year was 13,040,116 tons. The corresponding 
production in 1902 was 12,665,755 tons. 

Rhymney Railway.—The directors of the Rhymney 
Railway Company recommend a dividend on the ordinary 
stock for the first half of this year at the rate of 84 per 
cent. perannum. The dividends for the ten years ending 
with 1903 inclusive were as annexed :—1894, 7? per cent. ; 
1895, 7% per cent. ; 1896, 10 per cent. ; 1897, 104 per cent. ; 
1898, 3 per cent. ; 1899, 10 per cent. ; 1900, 8 per cent. ; 
1901, 64 per cent. ; 1902, 6} per cent. ; and 1903, 74 per 
cent. 

Wages in Wales.—The employers in the South Wales 
Coalfield have decided to apply for a 5 per cent. reduction 
in wages. 

The Swansea Valley.—There has been some reduction 
in the output of tinplates. The steel trade has been in 
about a normal condition. There might be more doing 
in the coal trade. 

Barry Railway.—The directors of the Barry Railway 
Company reconimend a dividend on the ordinary stock 
for the first half of this year at the rate of 10 per cent. 
perannum. The dividends paid for the ten years ending 
with 1903 inclusive were as annexed :—1894, 1895, 1896, 
and 1897, 10 per cent. per annum ; 1898, 3 percent.; 1899, 
9 per cent.; 1900, 6 per cent.; 1901, 6? per cent.; 1902, 
8} per cent.; and 1903, 9 per cent. 

Morriston.—The Duffryn Tinplate Works at Morriston 
have been re-started. 

Taff Vale Railway.—The directors recommend a dividend 
on the ordinary stock for the first half of this year at the 
rate of 4 per cent. per annum, leaving 11,545/. to be 
carried forward. The corresponding dividend a year 
since was at the rate of 34 per cent. per annum, 6315/. 
being carried forward. 








New Tyne Dock.—After a delay of two years the 
great dry dock at Hebburn which Messrs. R. Stephenson 
and Co., Limited, commenced building in 1900 has been 
completed. The dock has cost 250,000/.; and with its 
area of 725 ft. by 111 ft. it is capable of accommodating 
Atlantic steamers and ships of war of the largest class. 
The dock will hold 16,000,000 gallons of water at high 
tide, and this can be discharged in two hours. 

THe Rexer Macuine-Gun.—In our issue of the 22nd 
inst. we published a description of the Rexer automatic 
rifle, which won the 25-guinea prize at Bisley for auto- 
matic rifles. Another very interesting exhibit at that 
meeting which did not, however, come within the official 
programme, was the Rexer machine-gun (also shown by 
the Rexer Arms Company, of 20, Cockspur-street, S.W.). 
This gun was, by request, shown to the Prince of Wales 
on his visit to the camp, and after the mechanism had 
been explained to him, some 250 rounds of ammunition 
were fired from it. The Rexer machine-gun is a weapon 
of an entirely novel character, and is intended to be used 
for a special purpose for which the machine guns at pre- 
sent in use are quite unsuitable. These latter belong to 
the general category of field artillery. The Rexer machine- 
gun is for use by infantry and cavalry, and is available for 
the protection of artillery from cavalry attacks, for naval 
landing parties, and for many other purposes. The 
principal characteristic of the Rexer as distinguished from 
other machine guns firing at similar rates is its portability. 
Its weight is only 14} 1b., and it is therefore quite inde- 

ndent of horses and wheel-carriage, and can be carried 

y infantry or cavalry soldiers with hardly more effort 
than the rifle. Although so light and handy, the gun is 
a most formidable weapon, as it fires automatically fifteen 
shots in a second, or (including the time for replacing 
the detached magazines from which the cartridges 
are fed and which hold from 25 to 30 rounds each) 
300 shots per minute. These rates of firing can be 
controlled at pleasure, the gun being just as suit- 
able for single shots as for automatic firing. The 
change from single to automatic is effected instan- 
taneously. The ammunition used is identical with that 
for the service rifle, and can therefore be drawn from the 
same stores. The gun has passed quite beyond the ex- 
perimental stage, and, after prolonged trials, has been 
adopted in the Danish army. Among other regiments 
to which a contingent of these guns has been attached 
is that of the Royal Danish Hussars, of which King - 
Edward is Honorary Colonel, and on his visit: to Copen- 
hagen in April last the gun was brought to his notice. 
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MISCELLANEA. 


TuE London County Council contemplate the introduc- 
tion of a Bill in connection with the administration of the 
Port of London should the Government Bill now before 
Parliament be dropped, as is probable. 


The Conference of Engineers and Surveyors to Public 
Authorities, sitting at Glasgow on July 26, 1904, carried 
the following resolution :— *‘ That this conference of engi- 
neers and surveyors to county and other sanitary autho- 
rities is of opinion that the advent and increase of motor 
vehicles on public highways renders it imperative in the 
interests of public health that municipal, urban, and 
county authorities should adopt. methods for the preven- 
tion of dust on macadami roads; and this meeting 
recommends the Council of the Sanitary Institute to make 
known these views as widely as practicable.” 


By thekind permission of Principal Hopkinson and the 
Council of Owens College, Manchester, the first annual 
convention of the members of the British Foundrymen’s 
Association will be held in the Chemical Lecture Theatre, 
commencing Tuesday, August 2, at 10 a.m., when the 
president, Mr.. Buchanan, will deliver an inaugural 
address, and the following papers will be read and_dis- 
cussed :—‘‘The Structure of Metal and Alloys, Illus- 
trated by Photo-Micrographs of Types of Cast: Iron, 
Steel, Brass, and Bronze, Used in teat ve Practice,” 
by Mr. Percy Longmuir (Carnegie Medallist) ; “‘Strength 
Tests of Cast Metals,” by Mr. W. T. MacCall, of Man- 
chester. On Wednesday, August 3, visits will be paid to 
the Westinghouse Works, Trafford Park, and to those of 
Messrs. Craven Brothers, Redditch. 


The Fire Offices Committee have drawn up a series of 
rules governing the use of electro - motors on insured 
premises. , These rules prescribe that when not installed 
in an engine-room or a separate compartment built of 
non-combustible material, these motors must be com- 
pletely enclosed in a metal case forming an integral part 
of the construction of the motor. Ventilation openings 
must be protected with two thicknesses of wire gauze, 
save in the case of induction motors, where ventilation 
may be provided by unprotected holes 4 in. square, 
spaced not more than } in. apart. Inspection holes may 
be fitted with plate-glass. No unprotected. woodwork 
must come within 18 in. of the motor, and any wood- 
floor below must be protected by a metal plate. An 
earth return must not be used. 


Some comparative tests between twist drills made of 
ordinary tool-steel and of their ‘‘.0172” bigh-speed steel 
have recently been carried out at the works cf Messrs. 
Cammell, Laird, and Co., Coventry. Each drill was 
2 in. in diameter, the ordinary steel drill costing 2s. 7d. 
net, and the other 5s. 7d. net. The former was run at 
32 ft. cutting speed per minute, and in 40 minutes 
drilled 36 holes through a high-carbon §steel-plate 
1} in. thick, and then required grinding. The — 
tion was then repeated until 3600 holes in all had been 
drilled, when the tool was too short for further 
use. With the ‘‘.0172” steel drill the machine was 
speeded up to give a cutting speed of 60 ft. per minute, 
and on exactly similar material 150 holes were drilled in 
80 minutes, when the tool: was reground, although in 
better condition than the other when the latter had drilled 
18 holes. After drilling 3600 holes the drill was still far 
from worn out, but, allowing the same life to each -drill, 
the firm estimate the total cost of drilling 15,000 holes at 
121. 7s. 7. for the ordinary drills and at 5/. 11s. 10d. for 
their high-speed drills. 


In his paper on.‘‘ Motor Vehicles in Relation to Muni- 
cipal Service,” read before the Conference of Municipal 
and County Engineers at Glasgow, on Tuesday last, Mr. 
E. Shrapnell Smith stated that the number of motor 
vehicles registered in the country, so far as figures were 
yet available, was 18,340 cars and 21,521 cycles, whilst 
about 58,000 driving licences have been issued. The 
capital expenditure necessary to establish motor ’busses 
was, he stated, only one-sixth that necessary for electric 
trams. The expenditure on tyres was, however, high, 
having been as much as 8d. a mile in some cases. 
Improvements had, however, been effected, so that it was 
now possible to run a 16-passenger "bus at a total expendi- 
ture, inclusive of repairs, depreciation, wages, stores, and 
supervision, of 8d. to 9d. per mile, whilst the running cost 
of a double-decker would not exceed 1s. per car-mile. 
Under the new regulations the speed might be 12 miles 
per hour, and the width of car-body as much as 7 ft. 6 in. 
As to heavy motor wagons, Mr. Smith stated that inquiry 
amongst borough engineers using them for watering pur- 

and the cartage of heavy materials, showed the 
inclusive ‘cost to be about 7/7. 10s. per week when the 
mileage did not exceed 220, and single shifts were worked. 


The electrification of the Northampton Corporation 
Tramways has just been completed, to the designs, and 
under the supervision of Mr:A. Fidler the borough engi- 
neer. Actual work was commenced in January last. 
The rails are laid to a 3-ft. 6-in. gauge and are 64 in. deep, 
weighing 90 lb. per a on the tangents and 96 1b. per 
yard on the curves. The total length of line is equivalent 
to about 9 miles of single track. The overhead equipment 
is mainly on the span-wire system. The power-station 
is provided with two 200-kilowatt (‘‘ Willans-International 
Company ”) generators, and another of 120 kilowatts. 
There is also a battery of 250 cells capable of yielding 
170 amperes for three hours. Steam is supplied in part 
from a refuse-destructor, but there are also two large 
Davey - Paxman boilers fitted with Bennis automatic 
stokers and with superheaters and economisers. A 
Mirrlees-Watson plant capable of condensing 12,000 Ib. 
of steam per hour is‘also provided, and there is a Klein 
cooling-tower 70 ft. high. There are twenty cars built by 
Messrs, Dick, Kerr, and Co., of Preston, and provided 








with two motors, each rated at 27 brake horse-power. 
They are all double-deckers, and measure 26 ft. in length 
and 6 ft. 4 in. in width over all. 


Few experiments on air friction that are really reliable 
have been made. The convenient method of measuring 
the resistance of rotating discs suffers from the a 
of the results obtained Sen complicated by fan action. 
In a recent issue of the Philosophical Magazine, however, 
Dr. A. F. Zahn describes some experiments in which a 
board, the length of which could be varied, was suspended 
longitudinally in a current of air maintained by an electric 
fan. The length of board used varied from 2 ft. to 16 ft., 
and the speed of the air-current varied from 5 ft. up to 40ft. 
per second. . From these experiments he deduces that the 
total friction in pounds on a board / ft. long with air 
moving over it at a velocity of v ft. a second is given by 


the relation 
F = 0.000.007.78 79-93 y1-85 , 


Practically the same amount of friction was observed 
whether the board was covered with dry or with sticky 
varnish, sprinkled with water, or covered with calendered 
or uncalendered paper, or with glazed cambric, or sheet 
zinc, or drawing paper, the latter feeling rough to the 
touch. A fluffy coating to the board, however, notably 
increased the friction. A slight vibration of the friction- 
board causes the friction to vary as the square of the 
velocity instead of the 1.85 power. 


In a recent issue of the Sibley Journal of Mechanical 


Engineering, Professor R. C. Carpenter gives the results 1 


of a series of researches made during the past 12 years at 
the Sibley College on the specific heat of steam. Reg- 
nault’s value for this is 0.48, but the investigation made 
under Professor Carpenter’s direction shows that the value 
depends upon the pressure, and that for moderate degrees 
of superheat the specific heat is given by the equation 
K = 0.462 + 0.001525 p, where p. is the absolute pres- 
sure in pounds per square inch. The above expression 
has been found to hold up to pressures of 120 lb. per 
square inch, which was the highest experimented with, 
the amount of superheat varying between 30 and 70 deg. 
Fahr. in different cases. There is also evidence that the 
superheat varies not only with the pressure, but also with 
the amount of superheat; and Mr. W. L. R. Emmet, in 
the Journal of the Franklin Institute, gives the following 
results obtained with steam at a pressure of 155 lb. per 
square inch superheated to different degrees :— 


Amount of Superheat. Specific Heat. 


Deg. 
0 0.52 
100 0.65 
150 0.70 
200 0.74 
250 0.77 
The Bureau of Navigation at Washington reports that in 


the financial year ending with June en were built in 
the United States and officially numbered 1092 vessels of 
349,573 gross tons, as compared with 1215 vessels of 
376,502 gross tons in 1902-3 ; or, including unrigged craft, 
1308 vessels of 401,417 tons, as compared with 1535 vessels 
of 456,076 tons. Of the total 364, representing 70,551 
tons, were sailing ships, and 728, measuring 279,022 tons, 
steamers, and 216 (of 51,844 tons) barges, In the pre- 
ceding twelve months the figures were 548 vessels of 
89,667 tons, 667 vessels of 286, 835 tons, and 320 vessels of 
79,574 tons respectively. As usual, the larger number of 
the vessels were of wood, but naturally the tonnage of the 
steel craft was much greater. Atlantic and Gulf ports 
contributed 652 vessels of 176,018 tons, as compared 
with 788 of 187,221 tons; Pacific ports 150 vessels of 
22,196 tons, as compared with 158 of 40,081 tons; 
Great Lakes ports 93 vessels of 141,302 tons, as com- 
pared with 109 of 140,114 tons; and Western rivers 189 
vessels of 9920 tons, as compared with 147 of 8952 tons. 
The small balance was contributed by Porto Rico and 
Hawaii. The inclusion of so many wooden craft in the 
return, however, rather obscures the real state of affairs, 
which is disclosed more accurately by the figures relatin 
to steel tonnage exclusively. In 1902-3 Atlantic an 
Gulf ports built 7 steel sailing vessels of 12,451 tons, and 
59 steel steamers of 106,796 tons; this year the figures 
are 5 of 15,374 tons, and 47 of 97,981 tons respectively. 
In the case of Pacific ports the decrease is much more 
marked. . Last year they produced 5 steamers of 10,493 
tons ; this year they have only built 4 of 1211 tons. The 
total for the Great Lakes is, however, 8000 tons better— 
41 steamers of 139,898 tons, as compared with 41 of 
131,660 tons. American shipbuilding, therefore, con- 
tinues to flourish most where there is least desire for 
subsidies. The middle West is against State aid in any 
shape or form. 


Eight track miles of electric tramways terminating at 
Finsbury Park have now been opened to traffic, the work 
having been carried out on behalf of the Metropolitan 
Tramways, Limited. The reconstructed line extends 
from Finsbury Park to Tottenham High-road along the 
Seven Sisters-road, and branches off to Wood Green-~ at 
Manor House. The necessity for electrifying these lines 
has long been urgent, since, in 1903, the existing horse- 
trams carried no fewer than 14,000,000 passengers. Fares 
are to be reduced, and a higher speed will, of course, be 
maintained, so that large further developments of traffic are 
expected. One hundred and fifty double-deck cars, capable 
of seating sixty-eight to seventy-four passengers have 
been supplied by the Brush Electrical Engineering Com- 
pany, Limited. The current required will be obtained in 

ulk from the North Metropolitan Electric Supply Com- 
any, which has erected a station at Brimsdown mainly 
or this service. The track work has been executed by 
Messrs. Dick, Kerr, and Co., Limited, of Preston, the 
special work, such as points and crossings, being supplied 
by Hadfield’s Steel Foundry Company, and are of ‘* Era” 


pee oy steel. The rails, which are laid in 45-ft. lengths, 


weigh 101 lb. = yard, the ve being 1} in. in width 
and depth. They are cross-bonded at every 100 yards. 
The overhead equipment has been put up by the com- 
pany’s own staff, the poles me 25 ft. high above ground, 
and weighing 840 1b. to 1200 1b. each, according to the 
service required from them. The trolley wire of hard- 
drawn copper is .405in. in diameter. ‘the Brimsdown 
station will be run by three Parsons steam-turbines driv- 
ing 1000-kilowatt three-phase alternators, these latter 
being supplied by Messrs. Brown, Boveri, and Co., of 
Baden, and there will be two 100-kilowatt and two 50-kilo- 
watt exciters driven by Belliss-Morcom engines. The 
voltage of the three-phase system, which has a periodicity 
of 50 cycles per minute, is 10,000 volts. The whole of 
the work of electrifying these lines. has been carried out 
to the designs of Mr. x H. Pott, M.I.E.E., chief engi- 
neer to the company. 








American Street Ratt Prices.—The prices current for 
steel rails in the United States have experienced an 
enormous reduction during the last 35 years. In 1868 the 
avezage price was 150} dols. per ton, and in 1873 it still 
stood at 1204 dols. per ton. In 1878, it had declined 
to 42} dols. per ton ; and in 1883 it had further receded to 
37? dols. per ton. In 1888, it had sunk to 29% dols. per 
ton ; and in 1893 to 28% dols. bo ton. he ring» in 
quotations for the ten years ending with 1903 inclusive, 
has been as follows, the minimum having been reached in 
898 :— 


Year. Price. Year. Price. 
dols. dols. 
1894 24.00 1899 28.12 
1895 24.33 1900 32.29 
1896 23.00 1901 27.33 
1897 18.75 1902 28.00. 
1898 17.62 1903 28.00 


The cheapening of steel rails has, of course, assisted 
American railroad construction, It has also had a con- 
siderable effect upon freight rates. 





’ BritisH ASSOCIATION FOR THE ADVANCEMENT OF 
Scrence: CamBrince Meretinc, 1904.—For the Engi- 
neering Section G at this meeting the following pro- 
gramme of papers has been arranged, but it is subject 
to alterations and edidisions t-- Tho ay, August 18: 
11.30 a.m., address by the Hon. ©. A. Diieous, Presi- 
dent of the section; 2 Be. lecture by Mrs. Ayrton, 
“‘The Origin of Sand Ripples.” Friday, August 19: 
Mr. C. Dugald Clerk, ‘‘ The Internal-Combustion Motor 
in Britain ;” Professor B. Hopkinson, ‘‘Some Tests on 
Small Gas-Engines” (to be followed by a general dis- 
cussion). Monday, August 22: Mr. C. H. Merz, ‘‘The 
Use of Electricity on the North-Eastern Railway and on 
Tyneside;” Mr. A. A. C. Swinton, ‘Electricity from 
ater-Power;” Mr. W. M. Mordey and Mr. A. G. 
Hansard, ‘‘ Energy Losses in Magnetising Iron ;” Pro- 
fessor J. A. Fleming, ‘ Large Bulb Incandescent Lam 
as Secondary Standards of Light.” Tuesday, August 23: 
Major Sir Hanbury Brown, K.C.M.G., ‘‘The Control 
of the Nile ;? Mr. J. H. Wicksteed, ‘‘A Universal Test- 
ing Machine of 300 Tons for Full-Sized Members of 
Structures ;’ Mr. S. Cowper Coles, ‘‘A New Process 


for Applying Zinc to Metallic Surfaces ;” Mr. J. W 
— ‘The Effects of Receiver Drop in a Compound 
ngine.’ 





ENGINEERS’ Visit TO GerMANY.—The members of the 
Glasgow University Engineering Society, accompanied 
4 some fifteen members of the University College 
(London) Engineering Society, have just returned from 
a ten-days’ trip to Germany, in the course of which they 
have visited the chief engineering works and shipbuilding 
yards in Hamburg, Kiel, Berlin, and Stettin. The party, 
numbering 72 in all, included the president (Dr. Hender- 
son) from Glasgow University, and Professor J. ‘D 
Cormack, from University College, London. On arrival 
in Hamburg on July 15, the party visited the yard. of 
Messrs. Blohm and Voss, where the floating docks and 
power-station were of particular interest. A tour round 
the harbour followed, and in the evening the party 
journeyed to Kiel. The following day was spent in 
visiting the Imperial and Germania Shipbuilding Yards 
and the vessels there, and, thanks to the courtesy of 
the authorities and the chief constructors, the visit 
proved an exceptionally interesting and instructive 
one. The arrangements by Messrs. Krupp for the welfare 
of their workmen presented many striking features. 
A few days were — in Berlin, and visits were paid one 
day (Monday) to the Technical High School at Charlotten- 
burg, and the experimental tank in connection with it, 
and the machine-tool works of Messrs. Ludwig Loewe and 
Co. On the following day some of the members inspected 
the works of the Allgemeine Elektricitits-Gesellschaft 
and of the Berliner Maschinenbau Actien Gesellschaft, 
while others visited in Stettin, where they were enter- 
tained to lunch by the famous Vulcan Company, and 
afterwards shown over the yard. Wednesday was spent 
in the cable works of Messrs. Siemens and Halske, at the 
Nonnendamm, and at the works of Messrs. A, Borsig, at 
Tegel. A day was devoted to visiting the palaces, &c. On 
Friday morning a visit to theoptical works of Messrs. Goerz 
concluded the programme, and the party started on their 
return journey, some vid Hamburg and Leith to Glasgow, 
and the rest direct to London. All members of the part 
are highly satisfied with the result of their trip, and spea 
in the warmest terms of the courtesy and hospitality with 
which they were received in all the places they visited. 
At the farewell supper a presentation was made to Mr. 
Hans A. Reincke, the honorary secretary of the Glasgow 
University Engineering Society, who made all the 
arrangements, and to whom the success of the visit was 








largely attributed, by the members of the party. 
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IRON AND STEEL PRODUCTION. 

An official memorandum, which has just been 
prepared by the Commercial Labour and Statistical 
Department of the Board of Trade for presenta- 
tion to the House of Commons, gives some details of 
iron and steel production of considerable interest, 


be | although we fear a good many people will think 


them not very encouraging for British commerce. 
The document covers the trade in this branch of 
industry of the principal countries engaged — 
namely, the United Kingdom, Germany,* the 
United States, France, Russia, Sweden, Belgium, 
Spain, and Austria-Hungary. These include all 
the countries needed for the purpose of estimating 
the course of the trade, for the production outside 
these States is of small relative importance. The 
period covered is chiefly the years 1890-1902; but 
where they are available, figures for 1903 are also 
given. 

The memorandum first deals with the production 
of iron ore, it being estimated that the total output 
of the world in 1902 amounted to about 95 mil- 
lion tons. About 80 per cent. of this quantity 
was mined in four countries: the United States 
(35,554,000 tons), Germany (17,964,000 tons), the 
United Kingdom (13,426,000 tons), and Spain 
(7,905,000 tons). These figures should be modified 
for purposes of comparison by the fact that metric 
tons are given for all countries except England and 
America. The enormous increase in the American 
production is well known and is accounted for. 
In the year 1900 the production was a little over 
274 million tons. Figures are included in the 
memorandum giving the production per head of 
the population. This, after all, is the truest test 
of a nation’s commercial activity, but it is one too 
seldom considered, for we are apt to let political 
geography intrude itself unduly into our esti- 
mates. Toappreciate the importance of this we have 
only to imagine that the Franco-German War had 
never occurred to consolidatethe German Empire ; or 
that a national cataclysm, such as the war between 
the North and South, had split the United States into 
half a dozen different nations. It will be evident 
that if Germany, for instance, has a higher ratio 
of population to ore production than the United 
Kingdom, German citizens will have (supposing, 
of course, the profits per ton to be equal) a smaller 


7 | aggregate share in the benefit of the trade than in 


the case of Britons. As a matter of fact, this is 
the case, for the production of iron ore per head of 


| the population in 1902 was for Germany, 0.31 ton ; 
©) whilst for the United Kingdom it was 0.32 ton. 


The United States overtops both Germany and 
ourselves in this ratio, as it does in total, for the 
production per head was 0.45 ton for the same 
year. 

Iron ore is, however, too essentially a raw mate- 
rial, and depends so largely on natural conditions, 


63 | for ‘conclusions to’ be drawn from it as to a nation’s 
64 | industrial enterprise. 


Thus Sweden has by far the 
highest ratio of production, her figure being 0.56 
ton per head in 1902, thus standing before America, 


9| although she only mined a total of under three 


million tons ; and Spain, which produced close on 
eight million tons during’ the same year, has 





* Germany includes Luxemburg. 


“°F / those of Spain and Belgium. 


| being 0.34 ton. 





a ratio of 0.42 ton per head. On the other 
hand, Belgium produced in 1902 the insignificant 
total of 166,000 tons of iron ore, her production 
per head being 0.02 ton—the lowest of all coun- 
tries included in the return. If we turn to the 
next Table—which gives the total quantity of iron 
ore consumed—we find a reversal of the conditions 
in some cases; the most striking instances being 
Here we huve 
Belgium promoted from the bottom of. the list to 
the third place in regard to the quantity of ore 
worked up per head of the population, her ratio 
This is second only to the United 
States, with 0.46 ton, and the United Kingdom, with 
0.47 ton. Germany takes the fourth place with 
0.33 ton per head. It will be seen that by this 
method of comparison the citizens of Great 
Britain still hold, by a narrow margin, their 
ancient position as the greatest users of iron ore 
in the world, although the commanding lead we 
held has ‘been immensely reduced, and the people 
of the United States have been fast catching us up. 
The figures of the return are so interesting that we 
reproduce them in full in Table I. on the next page. 
Spain, it will be seen, from standing second among 
nations in regard to the production of ore per head, 
is a very bad last when it comes to consumption. 

The second step in the working up of iron ore 
into usable commodities is the smelting into pig 
iron, but this is so near to primary raw material 
that it does not carry us very far in our estimate of 
the value to a nation of its iron and steel manu- 
facturing industry. The total quantity of pig- 
iron produced in the world in 1902 is estimated 
at about 44° million tons; the United States, 
the United Kingdom, and Germany, heading 
the list in the manner shown in Table II. on 
the next page. Here it will be seen that the 
United States holds, by a larger margin, the 
lead it wrested from us in 1901 as the greatest 
producers of pig iron per head of the population. 
As we worked up more ore per head it must be 
assumed that the American ore is richer in iron 
than that used in the United Kingdom ; as might 
be anticipated from the analyses of the deposits of 
the Lake Superior district, which form so large a 
part of the American supply. Whilst American pro-' 
duction of pig iron has been advancing continuously 
with rapid strides, the German and British totals 
keep fairly in step at a more sober pace. Both 
countries’ had in 1902 recovered from the set 
back of 1901,-but Germany has made a more 
consistent gain, as her increase over 1900 was 
absolute, whilst we hardly reached the 1900 total 
in 1902. The differences are, however, small, 
and we still hold a commanding lead in terms 
of the population. In 1903 the aspect is 
changed, the American advance having received a 
considerable check, and both in the United States 
and Great Britain there has been only a slight 
increase, whilst in Germany there has been the 
considerable advance of about 14 million tons. The 
approximate figures for pig iron in 1903 are :— 
United States, 18,009,000 tons ; United Kingdom, 
8,811,000 tons ; Germany, 10, 018, 000 tons. Thus, 
for the first time, Germany, in 1903, headed us in 
the: production of pig iron, as she has already 
surpassed us in o quantity of steel manufac- 
tured. 

Figures are given as to the pig-iron industry of 
Canada, and although the production is yet small, 
it is increasing rapidly. In 1898 only 68,800 tons’ 
were produced ; in 1902 the output was 319,600 
tons. The Canadian Government gives at present 
a bounty on pig iron manufactured in the Dominion, 
but this will not be paid, unless new legislation is 
passed, after 1907. Whether the industry will 
have received sufticient impetus by that time to 
run alone remains to be seen; so far certain 
great promises made some time ago have hardly 
been fulfilled. An additional bounty is paid 
when native ores are used, but this does not 
seem to have the full anticipated effect, as the pig 
iron produced in Canada from native ores is less 
than that, produced from imported ores ; whilst, on 
the other hand, the greater part of the Canadian 
ore is exported. 

As might be anticipated with so cheap and heavy 
a commodity, the export of pig iron is not a great 
matter. The United Kingdom sends more abroad 
than all other countries mentioned, but this does not 
amount to much more than about a million tons a 
year, somewhat less if we set off against it the 
small amount imported for home use. 

Selling pig iron abroad is not altogether a satis- 
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factory business ; it would be more profitable if the | 
iron were worked up into more finished commodi- 
ties, such as machines, engines, and implements of 
various kinds. When we take the next step in the 
course of production, and come to steel manufac- 
ture, we find our position compares less favourably 
with our two chief trade rivals, Germany and the 
United States. Here, again, we reproduce, in 
Table III., the figures given in the memorandum. 
It will be seen that in total production we stand far 
below Germany, and very far indeed below the 
United States. This is a position of inferiority to 
which we have had to submit for some years past ; 
but we have in regard to Germany been able to 
console ourselves hitherto with the fact that we 
had a smaller population, and that our rate of pro- 
duction per head of the population was only second 
to that of the United States. That comfort, how- 
ever, is now denied to us, and, as will be seen by 
Table III., we have to rank, not only after America, 
but also after Germany and even Belgium ; although 
the total production of the latter country is not of 
suflicient magnitude to affect our prosperity in the 
same degree as that of the two former countries. The 
million tons, approximately, produced in Belgium 
is, nevertheless, an appreciable quantity for so near 
a neighbour; and it is worthy of inquiry how a 
nation possessing such limited natural resources of 
the primary raw material can support a rapidly- 
advancing trade of this nature, and, in certain 
lines, compete with us so successfully on our own 
ground. 

From preliminary figures issued it appears that 
the returns of 1903 will not bring much balm to 
the wounded pride of the Briton who looks on trade 
returns as a record of national competition, the 
a of steel for that year in the United 
<ingdom being 5,034,000 tons, and in Germany 
8,802,000 tons. We have, therefore, made a small 
absolute gain (for the first time we exceed five million 
tons) and a large relative loss when compared with 
our chief European rival. 

It is impossible with the information at our com- 
mand, or with that which it is conceivable any 
agency could collect, to account, in a quantitative 
manner, for the changes that have taken place in the 
geographical distribution of the iron and steel pro- 
duction of the world since the overwhelming supre- 
macy we once held was first challenged. An effort 
in this direction has been recently made, and, 
although we admire the courage with which the 
gigantic task has been attacked, we cannot say that 
the result is very illuminating. We refer, of 
course, to the first instalment of the report of 
the Tariff Commission, of which Mr. Chamberlain 
is the President, issued last week. This deals 
with the iron and steel trades, and therefore bears 
on the subject now under consideration. We do 
not, however, propose to criticise this report, 
though there are many subjects in it that interest 
us. The Commission is so essentially and neces- 
sarily involved with political questions that we 
could not comment on the report without travelling 
beyond boundaries within which we have always 
confined ourselves. One cannot regard the report 
of a Commission appointed for a set political pur- 
pose as otherwise than an ex parte document ; for 
however ingenuous the inquirers and witnesses 
may be, it is but human nature that their views 
should be coloured by preconceived opinions, and 
that those facts which best support such opinions 
should be uppermost in their minds. While, there- 
fore, we recognise the suggestive nature of much 
of the report—not always, perhaps, suggestive in 
one direction—we abstain from criticism. The 
report itself is open to the public, and probably 
readers will find material in it to confirm them in 
their original views, whichever way they incline. 

There is no possibility of avoiding consideration 
of the fact that foreign iron and steel makers, 
especially in Germany and the United States, have 
wrested from us the commanding lead we once 
held, and the process has been going on steadily 
for many years past. That, in any case, was inevit- 
able, but whether to the extent which we now see 
is a matter of opinion. If it was not inevitable to 
this degree, it is of the utmost importance that we 
should discover where slackness hasarisen. Has it 
been from political causes or from the personal 
qualities of our iron and steel makers /—briefly, 
from tariffs or from slackness of manufacturers ? 
It is a question involving so many factors that 
it can never be, as we have said, definitely 
settled. In his speech at the recent meeting of 





the Institution of Mechanical Engineers, a report of 


which appears in our present issue, Mr. J. Spencer, 
of Newcastle, one of our leading - steel-makers, 
made some observations touching on this problem, 
well worthy of attention, although he very properly 
avoided the political aspect of the question, in con- 
formity with the unwritten law of technical societies. 
Mr. Spencer laid stress on the efforts made by 
American manufacturers to maintain production on 
a very large scale ; but if we understood him rightly, 
he also intimated that, except in regard to bigness, 
British iron and steel makers were not behind 
in the appliances used. He spoke of the great 
enterprise and courage shown by American manu- 
facturers in the prosecution of their business. 
There may easily be reasons for both these factors 
—i.e., extensive output and greater enterprise in 
adventure—apart from political circumstances or 
national character ; in fact, the latter is discounted 
by the statement that so many leading men are of 
British birth and education. In America—and the 
same is true in less degree of Germany—there are 
vast undeveloped tracts of country to be opened up, 
railways to be constructed, buildings to be erected, 
mines to be developed, and factories of all kinds 
to be organised. Iron and steel are leading factors 
in all these enterprises, and it is, therefore, but 
natural, tariffs or no tariffs, that these materials 
should be produced at home, sooner or later. 

We had covered our own country with a network 
of railway lines years before the Americans pushed 
out into districts not then settled. We have no 
room for other trunk lines, only short con- 
necting lengths can be anticipated. How dif- 
ferent are the conditions in America! From 
1898 to 1901 we, in the United Kingdom, added 
301 miles to our length of railway ; during the 
same period there were constructed in the United 
States 10,841 miles. Germany added 1746 miles 
during the same period. Possibly a good deal of 
the American track was of a less substantial 
character than our own, but when every allowance 
is made we see what an enormous demand, natural 
to the home market, was created in lines, bridges, 
locomotives, freight-cars (so many of which are of 
steel), and other things of iron and steel which 
are necessary adjuncts to railway construction and 
maintenance. 

Another great outlet in America for the steel- 
makers’ product is the construction of steel-framed 
buildings. It may be said that we could also have 
used steel in place of brick or stone for the same 
purpose ; but that is a question for the architect 
rather than the steel-maker. Even if it were 
within the province of the latter to dictate of 
what material buildings should be constructed, we 
in our well-settled country have still the smaller 
area of territory into which we can expand. We 
have no statistics of the number of buildings 
erected either in Great Britain or the United 
States, but we know it must be much larger in the 
latter country than at home. This consideration, 
however, does not apply so strongly in the case 
of buildings as of railways, for most of the steel 
buildings of America are erected on sites previously 
occupied ; or, at any rate, in the neighbourhood of 
large towns. 

Taking these points into consideration, it was 
almost inevitable that the American use of steel and 
iron should exceed that of Great Britain, and we 
could only hope to keep our product up to the same 
high level by our foreign trade. That we have not 
done so the figures prove. 

There is one territory which we occupy in common 
with the rest of the world, and where competition 
is open toall without restrictions, and here we main- 
tain our supremacy. We allude, of course, to the 
high seas, where British ships so largely outnumber 
those of competing nations ; and we find a reflex 
of this fact in the figures as to steel production 
given in the Board of Trade memorandum. The 
quantity of steel produced in the United Kingdom 
by the open-hearth process is at present about 
double that made in the Bessemer converter ; 
in Germany and the United States about two- 
thirds of the total production is Bessemer steel. 
Another striking phase of the steel trade of Great 
Britain, as compared to that of America and Ger- 
many, is the more rapid progress made in these 
foreign countries by the basic process. This is to be 
accounted for partly by the greater command we have 
of the Spanish ore fields, and also to the flow of pro- 
duction having been more firmly set in the direction 
of the acid process. We had brought a very beau- 
tifuland trustworthy method of manufacture to a 
high degree of perfection, and we were unwilling 





to change for something less well known. It is said 
in the Board of Trade memorandum that ‘‘ the 
great extension of steel production in Germany 
and the United States has been often attributed to 
the willingness of consumers to employ basic: steel 
in cases in which in this country acid steel is re- 
quired.” This, no doubt, is true to a large extent, 
and engineers might often leave the method of pro- 
duction to the steel-maker, so long as the physical 
tests required of the material were fulfilled. On 
the other hand, the steel-makers cannot be held 
altogether blameless—if blame is to be apportioned 
—for some were forward in condemning basic steel, 
and engineers have often asked in vain for basic- 
steel castings at home which they were forced-to 
get from foreign makers. 


Tas_e I. 





; | Consumption per 
Total sem ed of Iron | Fead o Popula- 




















Country. tion.* 
‘ | 
1900. 1901. 1902. 1900. | 1901. | 1902. 
tons tons tons tons tons | tons 
United | 
States .. 28,400,000 29,789,000 |36,631,000 | 0.37 | 0.38 | 0.46 
Germany 
(including 
ne 19,824,000 18,550,000) 19,053,000) 0.35 0.33 | 0.33 
Unite 
Kingdom |20,318,000 17,812,000 |19,847,000 | 0.49 0.43 | 0.47 
France ..| 7,195,000 6,195,000 | 6,144,000 | 0.18 0.16 | 0.16 
Russia _..| 5,817,000 aK as 0.04 
Austria- | | 
Hungary | 3,499,000 3,509,000 | 3,263,000 | 0.08 | 0.08 | 0.07 
Belgium ..| 2,367,000 | 1,668,000 | 2,347,000 | 0.35 0.25 | 0.34 
Sweden ..| 988,000 1,033,000 | 1,167,000 | 0.19 | 0.20 | 0.22 
Spain "1 853,000 1,013,000} 3845,000| 0.05 0.05 | 0.02 


| | 


* Metric tons of 2204 Ib., except in the case of the United King- 
dom and the United States, for which the particulars are given 
in tons of 2240 Ib. 











Taste II. 
: . Production per 
Total Production of Pig | Sead of Popula- 
Iron. tion.* 
| on. 
Country. 
1900. | 1901 1902 | 1900. | 1901. | 1902, 
| tons | tons tons | tons | tons | tons 
United 


| | | 

States .. 13,789,000 15,878,000 17,821,000 | 0.18 | 0.20 | 0.23 

U nited | | 

Kingdom.. 8,960,000 | 7,929,000 8,680,000 | 0.22 | 0.19 | 0.21 
Germany | | 





(including | | | 
Luxemburg), 8 507,000 , 7,867,000 8,518,000 | 0.15 | 0.14 | 0.15 
Russia .., 2,895,000 | 2,822,000 2,656,000 | 0.02 | 0.02 | 0.02 
France ..) 2,714,000 | 2,389,(09 2,405,000 | 0.07 | 0.06 | 0.06 
Austria- | 

Hungary | 1,456,000 | 1,482,000 1,427,000 | 0.03 | 0.03 | 0.03 
Belgium ../ 1,019,000 764,000 1,069,000 | 0.15 | 0.11 | 0.16 
Sweden ..| 527,000) 528,000  538,000' 0.10 | 0.10 | 0.10 
Spain --| 294,000; 186,000 331,000 | 0.02 | 0.01 | 0.02 


* Metric tons of 2204 Ib., except in the case of the United King- 
dom and the United States, for which the particulars are given in 


tons of 2240 Ib. 
Taste III. 





Production per 
Total Production of Steel.* | Head of 


Country. Population.* 














| | 
1900. 1901. | 1902. 1900. 1901. 1902. 
tons tons tons | tons | tons tcns 
United 
States .. 10,188,000) 13,474,000 14,947,000 0.13 0.17 0.19 
Germany , | 
(including 


United | 
Kingdom..| 4,901,000} 4,904,000) 4,849,000) 0.12 0.12 | 0.12 
Russia -.| 2,201,000; | 0.016 


Luxemburg)| 6,362,000| 6,211,000; 7,422,000 0.11 0.11 0.13 
| 





France ..| 1,665,000) 1,425,000! 1,568,000] 0.04 | 0.04 | 0.04 

Belgium .. 655,000 ,000' "967,000, 0.10 | 0.10 0.14 

Sweden .. 300,000; 269,000]  286,000/ 0.06 0.05 0.06 

Spain ..|  144,000| —151,000| 164,000 oa | ont | 0.009 
j | ! 





* Metric tons of 2204 Ib., except in the case of the United King- 
dom and the United States, for which the particulars are given in 
tons of 2240 Ib. 








THE ATLANTIC SHIPPING TRUST. 

Tue first annual report of the International 
Mercantile Marine Company, whose formation 
aroused so much interest and not a litile concern 
for the position of English shipping in the North 
Atlantic, has now been received from New York, 
and an interesting confession of failure it makes. 
That hope had not been fulfilled we knew ; that 
the English element had regained control was 
clear from the appointment of Mr. J. Bruce Ismay 
to supreme command ; but the showing is» worse 
than most people expected. After all, the White 
Star and other lines were a power, and we were told 
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that the American interests: were in a position to 
induce much traffic. Without including the opera- 
tions of the Leyland Line and the National Line 
(which make separate reports, and which both had 
to tell of losses), gross receipts for the twelve 
months of 1903 are given as 31,037,420 dols., and 
net earnings as 4,000,522 dols.; fixed charges for 
the year were 3,645,227 dols., thus showing a 
surplus above such charges of 355,295 dols. The 
company was not able to make any charge or allow- 
ance for depreciation, but, on the other hand, 
operating expenses included 2,144,888 dols. paid 
out by the various constituent companies for in- 
surance premiums, &. As the company has inaugu- 
rated the system of insuring its own ships to a large 
extent, 1,442,502 dols. of this contribution remained 
as surplus in the insurance fund at the end of the 
year, and, adding this to the 355,295 dols. of surplus 
above fixed charges, the total of surplus for the 
twelve months is brought up to 1,797,797 dols. 
These are the results achieved on a capital of 
120,000,000 dols., plus mortgage and collateral 
trust gold bonds issued to the amount of 50,000,000 
dols., and authorised to the amount of 75,000,000 
dols. Full stress is laid upon the fact that the 
state of the carrying trade was depressed. One 
evidence of this is found in the falling off of food- 
stuff exports, the shipments from New York 
of wheat, corn, and oats having been 137,165,000 
bushels below the average of the previous five years. 
The embargo placed upon cattle exports from New 
England ports also operated detrimentally, and it 
is computed that 1,000,000 dols. was lost by 
this embargo, which has now, however, been raised. 

As indicating the extent to whicli the revenue 
was affected by the depression in the carrying 
trade, it is stated that the aggregate average annual 
earnings of the constituent companies, as recorded 
by their books for the five years prior to 1903, before 
deducting depreciaticn, but eliminating any unusual 
earnings from Government charters, amounted to 
6,519,071 dols. These earnings were derived only 
from the ships actually in service, and therefore 
did not include a large part of the new tonnage 
now in operation. Taking the average rate earned 
per ton during the five years, and applying that 
rate to the tonnage actually in service during 
1903, the result would be net earnings of about 
9,500,000 dols., without considering any savings 
in expenses brought about by the harmonious 
co-operation of the several lines under the co- 
ordinated management now assured. These 
speculations upon what might have been are, 
of course, interesting, but they do not help 
to pay dividends,.and the fact remains that 
the concern is ridiculously over - capitalised, and 
the general opinion of the position is shown 
by the enormous depreciation in stocks, the 
ordinary being worth about next to nothing. 
Other companies, large and small, were affected by 
the state of trade, but the Cunard paid 4 per cent. 
for last year, and the German lines contrived to do 
well enough. It is a fact that the White Star vessels 
had a profitable year. It was the other affiliated 
companies which suffered. The report tells us 
that many important economies were effected during 
the year, and that the outlook for further improve- 
ment in this direction is gratifying. At the same 
time it is pointed out that the management felt it 
of. great importance to proceed with caution in 
making radical changes in the organisation and 
conduct of the business, and that consequently the 
operations of the year reflect only in small part 
the benefits which, it is. believed, accrue from the 
changes made. 

The company appears to be annoyed at the 
statements circulated that its fleet embraces many 
old or obsolete types of vessels. At any rate, it 
has been moved to make a definite declaration on 
the point. Of the total gross tonnage, it is stated 
that only 3 per cent. was built prior to 1880; 
11 per cent. between 1880 and 1890; and 43 
per cent. between 1890 and 1900. Including 
four ships now building, 39 ships, representing 
nearly 50 per cent. of the gross tonnage, will 
have been built since 1900. As part of the 
consideration for the issue of the company’s 
securities, the sum of 50,000,000 dols. in cash was 
received ; only 11,000,000 dols. of this amount 
was paid out for properties acquired at the time 
of the organisation of the companies, and 652,429 
dols. was paid for expenses of organisation, in- 
cluding council fees, transfer duties, &c. The 
remainder of the 50,000,000 dols. ‘‘has been 
invested in the properties, for the purchases of the 


shares in the Leyland Line, for new tonnage pre- 
viously contracted for, and other additional proper- 
ties necessary for the business of the companies.” 








TELEPHONES AND DEPRECIATION. 

In referring to the accounts of the Glasgow 
Corporation Telephone Department last year we 
specially pointed out that the department was 
incurring a grave responsibility in not making a 
sufficient charge against revenue for depreciation 
of plant ; and we pointed out that a large part of 
the Glasgow plant was of a very different nature 
to the plant employed for the same purposes by 
the Post Office. Our conclusions were that in the 
event of a purchase by the Post Office at the end of 
the Glasgow licence, in 1912, much of the plant 
would not come under the definition set out in the 
clause of the licence relating to purchase, which 
obliges the Postmaster-General to buy only such 
plant as is suitable for the actual requirements of 
the Post Office within the area. We pointed out 
that the exchange apparatus and instruments were 
of a different system from that adopted by the 
Post Office, and calculated to give an inferior ser- 
vice, and that a portion of the cable plant also was 
not in accordance with general telephone practice. 
Under these circumstances our argument was, and 
still is, that the Glasgow Corporation should set 
aside liberally for depreciation, in order to avoid a 
heavy loss at the expiry of the licence. 

Several letters were received and published by 
us in reply to these articles in which the vice- 
chairman of the Glasgow Telephone Committee 
and the general manager of the department stated 
that all the plant at Glasgow met the requirements 
of the Post Office, that it was highly efficient in 
every respect, and that it had been ‘‘ minately 
inspected ” by Post-Office engineers, who found no 
fault with it. Since then there has been further 
light on the subject, including the important 
admission now made by the Telephone Committee 
that a change in the method of operating is under 
consideration. This corroborates our statements 
of last year as to the character of the system 
adopted, statements which were vehemently con- 
tradicted at the time. Whether the committee 
intend completely to reconstruct the exchange and 
subscribers’ station apparatus in order to bring the 
system up to the Post-Office standard, or whether 
they intend merely to alter part of the existing 
equipment, so as to get rid of the annoying call- 
wire, is not clear. But we expect that the latter 
course will be pursued, as the amount at stake is a 
large one. The exchange and station apparatus 
has cost in round figures 90,000. To replace all of 
this would be to admit that a grave and costly error 
had been made in the beginning. It would be 
difficult for a municipal corporation, with a reputa- 
tion for infallibility to uphold, to confess that a 
technical enterprise had so far been misunderstood 
that some 90,000/. had been sunk in obsolete 
material in less than four years, and that the total 
credit to depreciation to meet the loss and provide 
the new plant required was but a meagre 5700/. 

The admission of the Glasgow Telephone Com- 
mittee that the system is really inefficient makes 
the question of depreciation a very important one, 
and also raises an interesting view as to the respon- 
sibility of the Postmaster-General as a sort of 
technical godfather to these municipal telephone 
systems. The case stands thus :—The Glasgow 
telephone officials have on many occasions publicly 
stated that the Post Office approve of their plant 
in every respect; on the other hand, it is well 
known that the Glasgow plant is radically inferior 
to the Post Office (London) plant, and the com- 
mittee now admit that changes must be made. The 
part of the plant governed directly by the method 
of operating stands on the books at over 90,000/., 
equal to 28 per cent. of the total capital. A com- 
plete rebuilding would require most of this to be 
scrapped and new apparatus to be purchased. 
With a depreciation fund of only 5700I., this, the 
proper course, can hardly be contemplated. By 
force of circumstances the Glasgow Telephone 
Committee will be obliged to alter the method of 
operating by a process of patchwork, and to con- 
tinue adding to their plant more or less on the 
faulty lines originally adopted. 

This will lead to a most awkward situation at the 
end of thelicence. A rough calculation shows that 
if the Glasgow Corporation telephone system con- 
tinues to increase at the same rate as last year, the 


Of this total, about 130,000/. will have been repaid 
by sinking fund, leaving a liability against the 
plant of 620,000. The exchange and subscribers’ 
station apparatus represents 28 per cent. of the 
total capital expenditure, so that if the present 
sae a policy is pursued, there will be in 1912 
obsolete plant standing at a book value of 210,000. 
Even making the very large assumption that the 
cable plant and overhead-wire plant are considered 
to be worth their full book value at the end of the 
licence, and applying the sinking-fund reduction 
of capital liability wholly against the exchange and 
station plant, there will be a loss of 80,0001. on 
this item alone. When it is considered in addition 
that a large proportion of the cable plant consists 
of armoured cable, that there is much overhead 
plant subject to rapid deterioration, and that the 
capital account includes over 16,000/. of prelimi- 
nary expenses, the folly of relying on a total sink- 
ing fund and depreciation charge of but 4.67 per 
cent. on the capital becomes almost incompre- 
hensible. 

While the main responsibility for a policy which 
is bound to result in serious financial loss un- 
doubtedly rests with the Glasgow Corporation, 
yet it seems to us that the Post Office is by no 
means without responsibility in the matter. The 
municipal plants are supposed to, be built in accord- 
ance with the - Post-Office specifications, and the 
municipal authorities claim that they are so 
built. Yet it is obvious from the published 
descriptions of the Glasgow plant and of the Post- 
Office (London) plant, both constructed at the same 
time, that the apparatus used in the one is 
of an entirely different character from that used in 
the other. If the practice of the Post Office and of 
the National Telephone Company, to say nothing 
of the descriptions of telephone work in other 
countries published in the technical Press, are any 
guide in the matter, the Glasgow municipal plant 
is on obsolete lines throughout, and would not be 
acceptable to the Post-Office engineers if the Post 
Office eventually is placed in the position of having 
to purchase all the telephone systems of the country. 
In view of the fact that public money is invested in 
the — plants, and that public money will 
be involved in any purchase which may be effected, 
it would seem that the Post Office is hardly justified 
in allowing municipal officials to claim Post- Office 
approval for work of so widely different a character 
from that which the Post Office is doing on its own 
account. 








INTERNAL-COMBUSTION ENGINES 
AFLOAT. 

Tuts week there are taking plage certain compe- 
titions between some small vessels that possess more 
serious interest than usually marks minor aquatic 
contests. It has been arranged that trials should 
be made with motor-driven boats, the engines being 
chiefly of the internal-combustion type, there being 
only one steam-motor in one of the contests. The 
trials began on Tuesday last with certain ‘‘ relia- 
bility ” tests made under the auspices of a committee 
of the Automobile Club, consisting of thirteen 
members, including Dr. Boverton Redwood, Sir 
John Thornycroft, Major Lindsay Lloyd, and Mr. 
A. F. Yarrow. The object of these reliability 
trials, which are confined to internal-combustion 
engines, is a serious, not to say an ambitious one. 
[t is ‘‘to prove to naval authorities, shipping com- 
panies, yacht owners, and the public generally, 
that boats propelled by internal-combustion engines 
can be depended upon for continuous running for 
various purposes; and that they can be made a 
safe, cheap, and reliable means of transport.” The 
second series of trials will be in the nature of a 
race to decide the possession of the International 
Cup, formerly known, we believe, as the Harms- 
worth Cup. 

For the competition carried out on Tuesday and 
Wednesday last there was an entry of twenty-six 
vessels, and these were divided into six classes, 
consisting, respectively, of boats not exceeding 
15 ft., 20 ft.; 25ft., 30 ft., over 30 ft., and an un- 
restricted class for boats under 40 ft. The entries 
received were for boats of all sizes and powers, from 
the inconsequent 13-ft. 6-in. petrol dinghy, with a 
23-brake-horse-power engine, up to the 40-ft. launch 
of Messrs. Gorham and Manville, with a 28-brake- 
horse-power engine, and Mr. Edge’s 35-ft. launch 
with a 73 ‘‘ motor-power ” petrol-engine. Both of 
the latter have four-cylinder engines, and Mr. Edge’s 











total capital in 1912 will amount to about 750,000/. 





boat was announced to run at 1100 revolutions per 
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minute, which seems rather high with ‘‘ reliability ” 
purposes in view. The scene of the trials was a 
course of 94 nautical miles in Southampton water. 
The competitors were required to run over the 
course continuously for ten hours on each of two 
days, Tuesday and Wednesday last, so that the total 
run was twenty hours. The awards are made 
by points at the discretion of the judges. One per 
cent. of the points would be deducted for every 
stoppage of a minute, or part of a minute, 100 
marks being allowed for reliability. For speed, 
50 marks were allowed ; one being deducted for 
every tenth of a knot less than the fastest boat in 
the class, the speeds being calculated for com- 
parison on the basis of the Marine Motor Associa- 
tion time-scale: For safety, a maximum of 30 
marks were allowed ; deductions to be made at the 
discretion of the judges. For economy of fuel, 
20 marks were allowed to the most economical boat, 
the cost to be taken in pence per ‘‘ motor power” 
(tu be calculated under the Marine Motor Association 
rule) per hour. Two marks deducted for each tenth 
of a penny increase in relative cost of fuel per 
‘‘motor power” per hour above the most economical 
boat. Every boat in Classes I. and II. must show 
a mean speed over the whole 20 hours of 4 knots, 
and every boat in Classes III., IV., and V. must 
have a mean speed of over 5 knots. 

One of the most important conditions of the 
‘* reliability ” competition was the state of the 
weather, and in this respect the competitors— 
especially the smaller craft, which would have been 
most affected—were fortunate ; for though rain fell 
heavily on the second day, the wind was light 
and the water smooth throughout. Out of the 
twenty-six entries sixteen started. There were in 
Class IT. an 18-ft. boat by the Seal Motor Com- 
pany, with a single-cylinder, 24-brake horse-power 
four-cycle paraflin-engine ; in Class III. a 25-ft. 
boat, with a single-cylinder, 5-brake horse-power, 
two-cycle petrol-engine, by Messrs. Tangyes, Li- 
mited; a 25-ft. 6-in. boat with a two-cylinder, 
6-brake horse-power, two-cycle petrol-engine by 
Messrs. Fay and Bowen ; a 22-ft. 2-in. boat with a 
two-cylinder, 12-brake horse-power, four-cycle 
paraftin engine by Messrs. Vosper and Co. ; a 
24-ft. 1l-in. boat with a single-cylinder, 5-brake 
horse-power, two-cycle petrol-engine by the Lozier 
Motor Company ; a 25-ft. boat with a three-cylinder, 
14-brake-horse-power, four-cycle petrol engine by 
Messrs. J. W. Brooke and Co. ; a 22-ft. 3-in. boat, 
with a four-cylinder, 18-brake horse-power, four- 
cycle petrol-engine by the Wolseley Tool and 
Motor Company; a 24-ft. 1l-in. boat, with a 
four-cylinder 9.6 ‘‘motor horse-power” (probably 
about 14-brake horse-power) four-cycle petrol- 
engine by the Buffalo Gasoline Motor Com- 

any ; a 22-ft. boat with a two-cylinder, 13-brake 

orse-power, four-cycle benzine-engine by Cle- 
ment. In Class IV., a 29-ft. 8-in. boat, with 
a four-cylinder, 22.6 ‘‘ motor horse-power,” four- 
cycle petrol-engine by the Motor Manufactur- 
ing Company ; a 25-ft. 6-in. boat, with a three-cy- 
linder, 20-brake horse-power four-cycle petrol engine 
by Messrs. Maudslay and Co. ; a 30-ft. boat, with 
a two-cylinder, 12-brake horse-power, four-cycle 
petrol engine by the Gobron-Brillié Company ; a 
30-ft. boat, with a two-cylinder, 10-brake-horse- 
power, four-cycle petrol engine by the United States 
Long-Distance Automobile Company. In Class V. 
a 35-ft. boat, with a four-cylinder 73 ‘‘ motor horse- 
power”’ four-cycle petrol engine by Messrs. Napier 
and Son; a 40-ft. boat, with a four-cylinder 28- 
brake horse-power, ne petrol engine by the 
Daimler Company. In Class VI. there was but 
one entry, a 30-ft. boat, with a four-cylinder, four- 
cycle 20-brake horse-power petrol engine by Messrs. 
Thornycroft and Co. 

These sixteen boats were started from the grav- 
ing dock at Southampton about 8 o'clock on 
Tuesday morning last. All completed the day’s 
run excepting the 25-ft. boat with a Tangye engine, 
which gave up during the afternoon, owing, it was 
stated, to the connection for her circulating pump 
giving way. The 40-ft. boat in Class V., with the 
Daimler engine, also had to give up, likewise owing 
to trouble with the water-cooling arrangements, not, 
however, from any defect of the machinery, but 
through the suction orifice being placed in such 
a position that the pump drew air. This boat 
did not start on the second day. It will be seen 
that neither of these failures were due to any defect 
that could be attributed to the system of pro- 
pulsion. 

On the second day, Wednesday last, the start 





was again: made at 8 o’clock, and there were no 
mishaps of a sufficiently serious nature to cause 
any boat to retire. The only element in the 
contest that can be recorded at the time of 
writing is that of speed. The 35-ft. Napier 
boat came out most conspicuously in this respect, 
having by far the most powerful engines. The 
brake horse-power is not given in the official 
list, but they are put down at 73 ‘‘ motor horse- 

wer; a unit the mystery of which we 
Ges been unable to fathom. The four cylinders 
are 64 in. in diameter by 6 in. stroke, and 
the revolutions, as stated, 1100 per minute. 
This boat made a speed of about 14} knots on the 
first day, doing 15 seg and a little over 13 knots 
on the second day, doing 13 laps. The falling-off 
in speed on the second day was said to be due to 
some defect being developed in the machinery, so 
it may be that, as these are ‘‘reliability ” trials, 
the award may not be what would be anticipated 
if speed alone were taken into account. 

The next most conspicuous performance was that 
of the Thornycroft boat, named Scolopendra ILI., 
a vessel 5 ft. shorter than the Napier boat, 
but of the same width—5 ft. She was built 
of wood by Mr. F. G. Maynard, of Chiswick, 
who appears to have made a special study of 
these small craft, several of those competing 
being built by him. Scolopendra II. is but 18 
‘*motor horse-power ” (20-brake horse-power), and 
has only 4-in. diameter cylinders by 4%-in. stroke. 
She completed nine rounds on the first day, her 
average speed being over 94 knots. On the second 
day she did even better, ten rounds being run at 
an average speed of over 10 knots. Another good 
speed performance was that of the 29-ft. 8-in. boat 
with the Motor Manufacturing Company’s engine, 
which did about 9 knots on both days. She has, 
however, more powerful machinery than the 
Thornycroft boat, but is 10 in. wider. 

We defer our record of the speed of the other 
vessels until we receive particulars of the other 
details which go to make up the total meed of 
success, 

It will be seen that before the awards of the 
judges can be arrived at a good deal of data will 
have to be collated, and, up to the time of writing, 
the decisions have not been announced. 

To-day what are known as the eliminating trials 
for the International Cup are to be run, the 
course being between Ryde Pier to a mark 
boat moored in Osborne Bay and back, the 
distance being 7.7 nautical miles. Last year, it 
will be remembered, two boats competed for 
the Harmsworth Cup, a Thornycroft 30-ft. boat, 
with a 20-horse-power petrol motor, and a 40-ft. 
Napier boat, with a 60-horse- power motor. As 
this was an unrestricted race, the latter naturally 
won, and holds the cup. This year, as stated, 
the competition will be of an international cha- 
racter, the rules providing that each country may 
send three competitors and no more, as in the 
case of the Gordon-Bennett motor-car race. If, 
therefore, there are more than three entries to 
represent any nationality preliminary heats have 
to be run ; and these, in the case of this country, 
are the ‘‘ eliminating trials” to which reference 
has been made as being brought off to-day. 

The following is a full list of the entries for the 
International Cup : 


ar l os ee 
No. Country. Name of Competitor. H.-P. Length. 


Fuel, 
Motive 
Power. 





ft. in. 
35 
40 ” 


0 | Petrol 

0 
89.95 0 * 

0 

0 

0 


England S. F. Edge, Limited ..) 55 
Do. 


J. E. Hutton, Limited 150 
John I. Thornycroft 
and Co. os ..| 12 
“i Lord Howard de Wal-, 
om 4, an Bes ie 
France M. A. Clement... ‘ 
e M. H. Legru .. wa 39. 0 
re Richard Brasier fe 2} | Petrol 
| U.S.A. aren Mabley -| 150 | 39 104 | ey 
} 


Two of the British boats in the above list will be 
eliminated by to-day’s proceedings, as already in- 
timated. 

It would seem that the ‘‘horse-power” in 
these boats is a somewhat doubtful quantity ; 
if one may judge by common report in one 
case the stated horse-power is more than double 
that which would be registered if the usual 
means known to engineers were followed in ascer- 
taining it. The boats all compete on their merits, 
there being no time allowance or handicap, the 


1 

2 ” 
3 ” 
4 ” 


” 
” 


*” 
Steam 








only restriction being a limit of length to 40ft., 
any displacement and any beam being admissible. 
Last year the crew was limited to two, but that 
rule has now been removed. This latter freedom 
and the short course should give steam a better 
chance in competing with the petrol engines. It 
will be noticed that the only steam-driven craft is 
that entered by M. Legru. This boat has a Ser- 
pollet engine and boiler, the latter fired by liquid 
fuel. The vessel entered by M. Brasier is the 
Tréfle-a-quatre, and has, we believe, the identical 
engines which were in the motor-car that won this 
year’s Gordon-Bennett race. She is a somewhat 
remarkable craft, with a long entrance and appa- 
rently a full stern. She was engaged in the recent 
Monaco competitions, where her remarkable per- 
formance created a considerable impression, she 
having covered a distance of about 100 miles ata 
speed of over 23 miles an hour. 

The hulls of many—probably the majority—of 
these boats are built on the same system as those of 
the ordinary racing sailing boats of the 18 ft. class, 
in which the planking is of cedar or mahogany, 
about ;5; in. thick, with light and very closely- 
spaced bent frames of American elm. In one or 
more of the boats the planking is in three skins 
sewn together with copper wire, the individual 
layers being very thin, perhaps a bare } in. We 
believe the Serpollet and one of the Napier boats 
are on this principle. The larger boat entered by 
Mr. Edge is, we understand, a steel twin-screw 
vessel, built by Messrs. Yarrow and Co., of Poplar. 
Our readers will remember that Messrs. Yarrow 
recently made a series of experiments of a very in- 
teresting nature in order to determine the best shape 
of hull for this purpose. It would be extremely 
interesting if the models contributed by the Thorny- 
croft and the Yarrow firms could be compared, in 
view of their long experience with boats of ex- 
ceptionally high speed, and the scientific research 
and careful practical experiment they bring to bear 
on this subject. Of course, we shall have the result 
of the race later, but this will be so largely 
dependent on an unknown engine performance that 
it will be difficult to decide to which element in 
the design success is to be attributed. 

There is still a third competition, which has been 
promoted in France, and is to be a cross-channel 
race from Calais to Dover, to take place on August 8. 
It is said that 32 entries have been received, but it 
is hardly to be expected that so many vessels will 
start, especially as the engines are to use ordinary 
burning oil—not the lighter petrol or benzine. 

If we consider the number of entries that have 
been secured for these events and the high power 
developed in such small craft, we cannot but con- 
clude that the internal-combustion engine is making 
great strides afloat, and will lead to bigger things. 
It will be remembered that Mr. J. E. Thornycroft, 
in a paper read at the last meeting of the Institu- 
tion of Naval Architects, spoke of the possibility 
of this class of motor being used before long for 
torpedo craft ;.and we believe proposals are now 
being considered by more than one Government for 
vessels of this description. It is a long step from 
200 or 300 horse-power to the 2000 horse-power of 
a torpedo-boat, still more the 6000 or 7000 horse- 
power of a destroyer; and some very difficult 
problems remain to be solved. The certainty 
and flexibility of steam, the ease with which an 
ordinary steam-engine can be reversed, its accom- 
modation to varying speed of turning, and many 
other practical points go very far to compensate for 
the inefficiency of steam, and the drawbacks inci- 
dental to the boiler. Moreover, we must re- 
member that the great success of the internal- 
combustion engine for road locomotion has been 
achieved with petrol, but that is too costly for 
large powers. Directly we get to a heavier and 
cheaper fuel the difficulties increase enormously ; 
indeed, the’ kerosene éngine has yet to prove its 
profitable application, either on wheels or afloat. 
We remember Sir William White’s remarks in his 
address as President of the Institution of Civil 
Engineers, and it may be that the solution to the 

sroblein of the internal-combustion engine afloat may 
be through solid fuel gasified in producers, which 
would take the place of steam boilers. A bar to 
progress in this’ direction is that advance is hardly 
likely to be made from small beginnings, step by 
step, in the way that technical suggestion 1s gene- 
rally translated into commercial practice through 
the medium of small craft ; for we cannot imagine 
any of the craft in these competitions with gas-pro- 
ducers on board. From land to sea isa big jump in 
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engineering practice, but the way in which the use 
of gas-engines is extending is pregnant of sugges- 
tion : for instance, one firm alone of Continental 


makers, and that not in a great engineering centre, . 


has now orders for gas-engines of over 500 horse- 
power to the extent of 80,000 horse-power. 








FALLING TELEGRAPH WIRES. 

Tue question of liability for the damage caused 
by falling telegraph wires is of considerable public 
interest. It was recently considered in the case of 
Brown v. London and South-Western Railway Com- 
pany, which was heard in the Brompton County 
Court. It appeared in the action that the plain- 
tiff was a labourer’s wife, earning her living in 
domestic service. When passing over Putney 
Bridge, in November, 1903, she was struck by a 
telegraph wire which had snapped. The wire was, 
with many other wires, carried between the defen- 
dant’s telegraph poles across the bridge. On her 
bringing an action to recover damages for the 
injuries so sustained, evidence was given as to the 
cause of the snapping of the wire. The company’s 
inspector stated that the snapping had arisen 
through overheating in the soldering of the joint 
of two copper wires. There was great tension on 
the wires, as in the interval of 70 yards between 
poles the contraction would be 1 ft. 9in., according 
to variation of temperature between 22 deg. and 
60 deg. Fahr. The railway company argued that 
there was no negligence, inasmuch as no inspec- 
tion would have revealed the defect. It was also 
urged on their behalf that the broken wire was the 
property of His Majesty’s Postmaster-General, and 
was used exclusively by the General Post Office. 
The wire, however, had been put up and was imain- 
tained by the defendant company, together with 
their own wires on their own poles. This was by 
virtue of an agreement with the Postmaster-General, 
under which the railway company were paid for 
their services. 

The jury found that the company had been guilty 
of negligence, and awarded damages—15l. The 
learned judge then considered the two questions :—- 
(a) Whether there was any evidence of negligence ? 
(b) Whether the company were protected by the 
plea that the wire was the property of the Post- 
master-General? As to the first point, he found 
that there was evidence of negligence. In coming 
to this conclusion he was guided by the case of 
Tarry v. Ashton, which was decided in 1876. There 
the plaintiff was injured by a lamp overhanging the 
Strand, which fell upon her. The judges decided 
that if a person maintains a lamp projecting over 
the highway for his own purposes, it is his duty to 
maintain it so as not to be dangerous to the public. 
If it causes injury owing to want of repair, it is 
no answer on his part that he had employed a com- 
petent person to repair it. The learned judge also 
found against the company on the other question. 
In giving judgment he said :—‘‘ It is true that the 
Crown, or a servant or agent of the Crown acting 
officially for the Crown, can only be reached whether 
in tort or in contract by a petition of right ; but, if 
the workmen of a Government department who are 
charged with negligence can be found, they. are 
liable to be sued. So, too, an agent of the Crown 
who commits a trespass can be sued individually, 





though not in his official capacity. So, too, with | 190: 


contractors to a public department : if the damage 
is the inevitable result of the execution of a public 
work under statutory authority, an action against 
the contractors would fail ; but if the damage arises 
from the negligent execution of the work, and 
might have been avoided by the exercise of proper 
skill and care, the contractors will be personally 
answerable for the damage done.” This decision 
appears to accord with common sense. It is ob- 
viously of great importance to railway companies, 
many of whom erect and maintain telegraph wires 
under agreements with the Postmaster-General, 
similar to that which rendered the South-Western 
Railway Company liable in the case under review. 
In this case the damage done was comparatively 
trifling ; but more serious consequences may well 
result. In the case of Bedworth v. National Tele- 
phone Company, an action was brought against the 
company to recover the price of a horse killed by 
an electric shock. It appeared that a broken tele- 
graph wire, which fell on the horse, had short- 


circuited a trolley wire belonging to the South 
Staffordshire Tramway Company, who were joined 
as defendants. The judge held that the telephone 
company were liable, as they had been guilty of 





a trespass in allowing their wire to touch that of 
the tramway company. In the result they had to 
pay damages. 








TRADE OF JAPAN. 

NotWITHSTANDING the war with Russia, the trade 
of Japan during the first six months of this year 
shows an inérease of 2,847,000/. over the corre- 
sponding period of last year, and of this 1,706,000/. 
is in the imports and 1,141,000/. in the exports. 
The former amounted to 18,883,0001., and the latter 
to 14,169,000/. The difference between these two 
sets of figures will decrease as the year goes on, as 
naturally the exports are greatest in the second 
half of the year, including as they do large amounts 
of agricultural produce. One of the most remark- 
able characteristics of the Japanese is their cool- 
ness and self-restraint in a time of national 
crisis. At the present time it appears that many 
foreigners who intended to visit Japan have 
held back by an unfounded apprehension as to 
the effect of the war on the popular temper and 
travelling convenience, and to dispel this the 
principal Chambers of Commerce in Japan some 
time ago issued a circular stating that there were 
no changes of conditions, so far as travellers were 
concerned, on account of the war. On the con- 
trary, to the many objects of interest which invite 
inspection in normal years, there was added the 
remarkable spectacle of an insular people preserv- 
ing a demeanour of absolute calm, and impertur- 
bability while engaged in a struggle for life or 
death with the greatest of continental military 
powers. Since the outbreak of the war, as well as 
during the period of suspense that preceded it, the 
quiet self-possessed attitude of the Japanese people 
has been a theme of constant admiration and sur- 
prise to foreign onlookers, and has been described 
in eulogistic terms by foreign journalists. 

At the same time it cannot be doubted that the 
unsettled state of affairs which has existed in the 
Far East for the past year or two, has had a depress- 
ing effect on trade and industry, with, relatively 
speaking, abundance of unemployed capital. 
Nevertheless, as we learn from the report by the 
Secretary to His Majesty’s Legation at Tokio, 
recently issued by the Foreign Office, the year 
1903 witnessed a large increase in Japan’s 
foreign trade, both her exports and her imports 
reaching levels never previously recorded. The 
report says that ‘‘ this increase in Japan’s foreign 
trade is the more satisfactory in that it synchronised 
with a dull money market, and the same restric- 
tion of facilities on the part of the native banks 
as obtained in 1902, a fact which would seem to 
indicate that the business done was on a sound 
basis, and there is no doubt that the country’s 
trade was ripe for further expansion had political 
conditions remained normal.” 

The following table gives the total exports and 
imports during 1903, as compared with 1902, as 
well as the average of the four years 1898 to 1901 : 








Value. 
| Imports. | Exports. Total. 
£ £ £ 
1903 : .. 32,874,250) 29,553,374| 61,927,624 
a .. ae Pr .. 27,739,282) 26,368,320) 54,107,552 
Average, 1898-1901. . ..| 26,566,737) 21,372,757) 47,939,494 





Increase in 1903 as compared 
with 1902 E es - 4,635,018 

Increase in 1903 as compared 
with average, 1898-1901 5,807,513 
1,172,495 


$,185,054| 7,820,072 

8,180,617, 13,988,180 

4,995,568, 6,168,058 
| 


Increase in 1902 as compared 
with average, 1898-1902 





The table in the next column shows the distri- 
bution of Japan’s foreign trade during the year 
1903 among the countries chiefly interested. A 
comparison with former years shows that the 
most marked feature in the statistics is the rapidly- 
increasing trade with Asia, a fact which explains 
the foreign policy of Japan. 

The British Empire easily heads the list both as 
regards Japan’s imports and her total volume of 
trade, with 39 per cent. of the former and 31 per 
cent. of the latter ; with the exception, however, 
of India, which, thanks to an unprecedented 
demand for her rice, has found Japan a better 
customer than ever before, the Empire’s trade 
with Japan does not compare favourably with 1902, 
imports from the United Kingdom showing a very 
serious shrinkage in cotton manufactures. 

The cotton industry, as we have shown on 
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Sie mee ae devant cs) anise nina, 

—_— Imports. Exports. Total. 

£ & £ 
Asia .. 17,212,724 | 12,991,642 | 30,204,366 
Europe | 9,811,658 | 7,176,625 | 16,988,283 
America 4,776,539 | 8,751,788 | 13,528,322 
British Empire :— 

United Kingdom.. 4,075,210 1,686,877 | 6,662,087" 
ong Kong | +5 068 3,209,664 
India. | 7,135,000 | "825,597 | 7'960,527 
Australia .. a | 122,573 340,147 462,720 
eee Se aaa 50,943 299,000 349,948 

Straits Settiement | 135,041 726,722 361,7 
Total =. 12,596,363 | 6,910,341 | 19,506,704 
China.. | 4,640,509 6,684,822 | 11,275,331 
France | 621,432 | 3,490,323 | 4,090,755 
Germany .. | 2,753,000 529,368 3,282,368 
United States | 4,723,586 8,444,727 13,168,313 
Duteh Indies 1,111,000 98,000 1,204,000 
gium | 73, 50,000 | 823,000 
Corea... ..| 910,000 , 1,200,000 —-2,110,000 
Asiatic Russia ae | 841,000 229,000 1,070,000 


previous occasions, is now very important in Japan, 
the raw cotton coming chiefly from India, China, 
the United States, and Egypt. With that, how- 
ever, not many of our readers are directly con- 
cerned. The subjoined table shows how com- 
pletely the conditions of the yarn trade have 
changed in recent years :— 


Value. 

Year, Eo. ae 
1894 .. : 872,498 100,581 
1895 .. . 737,810 112,068 
1896 .. : 1,248,812 436,522 
1897 .. ; ,002,681 1,870,097 
1898 .. i 872,567 ’ 

1899 . i 673 2,911,563 
1900 .. 2 718,977 2,101,820 
1901 .. ; 497,527 2,188,155 
1902-.. : 178,429 2,031,614 
1903 .. os on 78,225 8,205,253 

It is seen that the export of 


cotton yarns in 
1903 was larger than ever before, the relatively 
high price of silver stimulating demand from China, 
Japan’s principal customer. Notwithstanding the 
high price of cotton, the spinning companies had a 
prosperous year, working full time up to the end of 
the year. The dividends for the last half-year paid 
by some of the principal companies were as follow :— 
Fukushima, 7 per cent. ; Amagasaki, 20 per cent. ; 
Lettsu, 16 per cent. ; Nippon, 12 per cent. ; Godo, 
10 per cent. ; Kanakin, 5 per cent. ; Osaka, 5 per 
cent. . 

The following were the principal imports into 
Japan from the United Kingdom for the years 
1903, 1902, and 1901 :— 























aaa | 1903. 1902. | 1901. 
£ £ £ 
Locomotives . es Lee 114,000 106,000 91,000 
Steam boilers and engines 55,000 | 82,000 71,000 
Spinning machinery e 52,000 69,000 123,000 
Steam vessels | 155,000 133,000 248,000 
Tron :— 
Pig and ingot -| 120,000 76,000 116,000 
Bar and ri ; 56,000 65,000 68,000 
Rails we oo ..| 115,000 140,000 36,000 
Plate and sheet .. -.| 163,000 136,000 118,000 
Corrugated or galvanised) 244,000 190,000 117,000 
Pipes and tubes .. “a 64,000 000 000 
Tinned plates a 99,000 79,000 89,000 
Cotton : 
Yarns 75,000 | 178,000 496,000 
Prints a 192,000 | 248,000 61,000 
Satteens .. 116,000 182,000 168,000 
Velvets .. 7 70,600 108,000 87,000 
Grey shirtings .. 368,000 | 513,000 | 304,000 
White ee y 63,000 | 119,000 | 67,000 
Umbrella cloths .. 57,000 | 84,000 | 111,000 
Wool .. aa ne ..| 71,000 27,000 | 82,000 
Italian cloths .. As 59,C00 114,000 | 59,000 
Woollen and worsted! | 
cloths .. Bs -.| 177,000 119,000 | 77,000 
Woollen and _ worsted! 
cloths, cotton mix-| 
tured R : 19,000 119,000 79,000 
Ror Seg. ee | 171,000 94,000 | 244,000 
Caustic soda an a 66,000 77,000 44,000 








We will confine our attention chiefly to those 
items of interest to engineers, and show the posi- 
tion of the imports from the United Kingdom rela- 
tively to those of its chief competitors. 

AIR trade in rails is given in the subjoined 
@ :— 

















Sita aye j | 
‘ | | | 
Year. Kingdom. | aes | Belgium. | Germany.| Total. 
ey a ae £ £ 
1900 92,000 | 323,000 | 13,000 57,000 485,000 
1901 36,000 | 102,000 | 6,000 21,000 164,000 
1902 140,000 | * |; 22,000 | 6,000 | 170,000 
1903 115,000 | Re | 30,000 | 135,€00 281,000 
The report adds :— 





160 


ENGINEERING. 


[JuLy 29, 1904. 





‘*Thus the United Kingdom has had no share in the 
large increase which has occu in rails during the past 
year. Receipts from Germany, on the other hand, have 
risen from the insignificant figure of 6000/. in 1902 to 
135,000/. in 1903. The United States have had no share 
in the trade either in 1902 or 1903; but at the end of the 
latter year some important contracts were booked with 
American makers, and the figures for 1904 will, no’ doubt, 
make a very favourable show for the United States. It 
should be mentioned that the Wakamatsu Iron Foundry 
was successful in supplying the Imperial Government 
railways with a considerable quantity of rails during the 
year.” 

The United Kingdom still holds the first place 
easily in the general iron and steel trade, the 
figures for iron and steel (other than bar, rod, 
rails, and nails), being: United Kingdom, 
623,0001.; Belgium, 91,000/.; Germany, 74,0001.; 
and the United States, 4000/1. The home trade 
in the United States was so brisk that there 
was little iron and steel for export. The competi- 
tion will be felt when there is depression in the 
home trade in America. In bridge material, the 
United States is a very close competitor with the 
United Kingdom. In the requirements of the 
dockyards, both Government and private, British 
manufacturers still have most of the trade. Most 
of the steel used at the military arsenals for small- 
arm making has come from German and French 
makers, but late last year British manufacturers 
were able to cut in and take some of the orders. 
British makers also supplied more tool steel last 
year than has recently ios the case. The course 
of trade in machinery will be seen from the follow- 
ing table :— 
United 
Kingdon. | 


United 
States. Total. 


Year. | Germany. 





£ 
157,000 
187,000 
112,000 
82,000 


£ 
900,009 
1,200,000 
22,000 
830,000 


£ 
270,000 
288,000 | 
285,000 | 
294,000 | 


1900 .. 
1901 .. 
1902 .. 
1903 .. 


£ 
418,000 
659,000 | 
335,000 | 
415,000 


| 
| 


A fact which ought to be noted is that, in electric 
motors and electric light apparatus, the United 
States have taken the lead. The following are the 
figures for electric motors for the past three years :— 


| 
United 
ee. G y 

Kingdom. pormeany. 


United 


States. Total. 


Year. 





£ 

6,! 
7,000 
12,000 


£ 
£9,000 
82,000 
85,000 


£ 

6,000 
6,000 » 
19,000 


1901 .. 
1902 .. 
1903 .. 53,000 

The electric light apparatus for the same period 
was :— 


United 
Kingdom. 


United 


Year. States. 





£ 
11,000 
4,000 
5,000 


£ 
38,000 
43,000 
15,000 


1901 
1902 .. 
1903 .. 


‘The spinning machinery of all kinds was :— 
United 


Kingdom. Belgium. | Total. 


Year. 





£ 
2000 
ee 


£ 
123,000 | 
69,000 | 
52,000 | 


1901 
1902 
1903 


And the steam-engines and boilers :— 


United 
States. 


United 


Year. Kingdom. 





£ 
112,000 
92,000 
101,009 


£ 
37,000 
46,000 
38,000 


1901 
1902 .. 
1903 .. 


The machinery trade shows signs of steadily, 
though perhaps slowly, growing in importance ; 
especially is there likely to be an increasing demand 
for electric requirements. 

The following table shows the proportions in 
which the countries interested have shared in the 
trade in locomotives during the past four years :— 


United 
States. 


Year. eoten. Germany. Total. 





£ 
248,000 
272,000 
259,000 
283,000 


£ 
10,009 
10,000 
11,000 
9,000 


£ 
49,000 
87,000 
73,000 
115,000 


£ 
186,000 
174,000 
174,000 
158,000 





The Secretary of Legation adds the following 
explanation :— 


‘Tt will be noticed that the imports from the United 
Kingdom in this branch of trade are slowly declining, 
and that those from the United States are increasing. 
Although it is recognised that British locomotives have 
the advantage of American engines in solidity and 
economy of coal consumption, the latter commend them- 
selves to the Japanese railway companies for several 
reasons. They cost less to buy and can be much more 
promptly delivered, both of which points are of primary 
importance to the Japanese companies ; the latter espe- 
cially at the present juncture, when the haulage capacity 
of the companies is strained to the utmost. The Japanese 
engine-drivers are becoming more accustomed to the 
American pattern, and prefer it, especially as regards the 
making of repairs, to the British type. During the 
past year Germany also has competed successfully 
with the United Kingdom, securing an order in the spring 
for thirty locomotives from the Japan Railway Company. 
These have not yet been delivered, so they do not appear 
in the customs returns for the year. The number of 
locomotives turned out in Japan is steadily increasing, 
the output of the Osaka Kisha Seizo Company being 
already an important item in the annual supply. In this 
connection mention must be made of a new company, 
the Anglo.Japanese Locomotive and Engineering Com- 
pany, formed with British capital last year. The com- 
ny proposes to erect its workshops near Yokohama. 

hey are to be equipped for an out-turn of at least fifty 
locomotives a year. The duty on materials for construc- 
tion is only 5 per cent., as against 10 per cent. on the 
finished engine ; with this advantage, and with the saving 
effected in freight and packing, it is hoped that the com- 
pany will be able to compete successfully with foreign 
manufacturers.” 


The following table gives an interesting com- 
parison. of the chief items of Japanese trade in 
1893 and 1903, and shows the great developments 
which have taken place during the past ten years :— 


Total— 
Imports . . 
Export .. 


Imports from— 
United Kingdom 
United States .. 
Germany 
China 
India 
Hong Kong 


Exports to— 
United Kingdom 
United States .. 
China = 
Germany 
India_.. 
Hong Kong 


1,059,000 


640,000 
8,554,000 
988,000 


316,000 
2,010,000 
Japanese Mercantile Marine, Tons 
gross tonnage (excluding 
junks).. oe ay os 


Percentage of— 

British shipping to total 
foreign shipping entered at 
open ports .. oe is 

German shipping to total 
foreign shipping entered at 


open ports : os oe 
United States shipping to 
total foreign shipping 
entered at open ports se 
Exports of— 
Silk and silk manufactures .. 
Tea - ay se ne 
Cotton manufactures. . 
Output of— 
Copper .. 
© ne 


225,218" 979,423 


Per Cent. Per Cent. 


65 56 


14 15 


6 ll 


£ 
11,522,000 
1,423,000 
4,028,000 
Tons 
$3,500* 
8,946,CO00t 


£ 
5,127,000 
986,000 
209,000 


Tons 
17,870 
3,319,600 


Imports of — £ 
Raw cotton... oe Pw 2,069,000 
Wool and woollens (total) .. 1,120,000 

From United Kingdom .. 
» Germany 
» France - 
Cotton yarns (total) .. oe 
From United Kingdom .. 
<p ED cs " Se 
Other cotton manufactures 
(total) = ; as 
From United Kingdom .. 
Machinery, including loco- 
motives (total) .. ° 
From United Kingdo 
» Germany - 
», United States ‘ 
Metals and metal manufac- 
2,205,520 


tures (total) is 
From United Kingdom 1,039,000 
» Germany... oe 562, 
» Belgium 367,000 
* Approximate. 


1,099,000 
1,024,000 
1,113,000 
573,000 
91,000 
409,000 








NOTES. 
Tue Costs oF Opposition. 

Tue Order of the House of Lords that the Sunder- 
land eg, seen must pay costs to the County of 
Durham Electrical Power Distribution Company, 
Limited, for frivolous and vexatious opposition to 
the confirmation of that company’s Electric Light- 
ing Provisional Order for Sunderland Rural Dis- 
trict, seems to be extremely unpalatable to the 





Council. Briefly, it will be remembered that the 
Corporation suddenly petitioned, in opposition to 
the Order, on the ground that some day the dis- 
trict might be absorbed by the City ; but when the 
company came into the Committee-room with its 
hurriedly-instructed counsel and urgently-sum- 
moned witnesses, no opponents put in an appear- 
ance; and the Committee decided that, as the 
company had been put to this expense and trouble 
without anyone coming forward to explain why, it 
should be reimbursed its costs by the petitioners. 
At that stage we should have thought that the 
Corporation of Sunderland would have followed 
the dignified course of paying the amount quietly ; 
but, on the contrary, the ratepayers are witnessing 
proceedings on the part of their representatives 
which do not appear to conform to the honourable 
traditions of Enwlish local government. Aldermen 
and councillors publicly discuss the possibility of 
bringing ‘‘ pressure” to bear on the Lords Com- 
mittee on the chance of obtaining a reversal of this 
Order, and bewail their ill-fortune in not. having to 
deal rather with a Committee of the Commons, 
who, as elected representatives, are more pliable 
than hereditary legislators. All this, of course, 
need not disturb the equanimity of the company 
concerned. Indeed, the wide advertisement the Cor- 
poration is giving toitsown wrong-headedness should 
tend to confirm the opinion, widely held in the 
North-East, as to the inexpediency of municipali- 
ties plunging into electrical enterprise ; and, for 
the comfort of the ratepayers, we suggest that if 
the payment of this 500/. will serve to impress 
upon the Corporation the advisability of minding 
its own business, and letting the rest of Durham 
County do likewise, the money will be well spent. 


CorrER SUPPLIES. 


America continues to furnish the world with con- 
siderably more than 50 per cent. of the total annual 
production of copper. The exports for the first 
half of the current year were 113,944 tons, or an 
average of 18,922 tons per month, as compared with 
63,937 tons, or an average of 10,639 tons per month 
last year. It will thus be seen that the total ex- 
ports are 50,107 tons greater than during the first 
half of 1903, or at the rate of 8282 tons per month 
larger. On the other hand, domestic consump- 
tion was reduced about 25 per cent. during 
the same time, and while there was a variation 
in the rate of smelting during the different 
months, the average consumption was probably 
about 15,000 tons per month, or 90,000 tons during 
the half year. The June consumption, how- 
ever, was considerably above the average, being 
in the neighbourhood of 18,000 gross tons. There 
was thus delivered into consumptive channels— 
foreign and domestic—203,944 tons of American 
copper during the first half of the year. The 
production of American mines during the six 
months shows an average increase from about 
22,500 tons a month last year to 27,500 tons monthly 
this year, a total production of 165,000 tons for 
the six months, or a gain of 20 per cent. There 
was a gradual increase in production, however, 
from about 24,000 tons in January to 30,000 tons 
in June. At the same time imports increased 
about 10 per cent. over those of last year. Esti- 
mating the June receipts of copper and ores from 
foreign countries at 7000 tons, the total imports for 
the first six months were 39,775 tons, which, added 
to the production and consumption, have been 
practically the same, and the industry starts the 
second half of the current year with stocks about 
equal to those carried over from last year, or 
75,000 tons, less than half of which is imme- 
diately available. The exports of copper during 
July and August will probably be at the rate 
of about 16,000 tons per month, and domestic 
consumption is apt to increase rather than decrease, 
but will at least average 18,000 tons per month, 
which will give us an apparently total consumption 
of 34,000 tons per month during the summer. 
Production and imports will give us a supply of 
between 36,000 and 37,000 tons per month. This 
indicates that there will be a slight increase in 
stocks, but only such as can be readily taken 
care of by the largest producers. In Europe 
the consumption of copper is on a good scale, 
and in spite of the large receipts from America, 
the visible supply continues to dwindle. On 
July 15 the visible supply was 10,695 tons, another 
low-level record. During the twelve months to 
June 30 the receipts of copper were 304,436 tons, 
as compared with 263,049 tons in 1902-3, and 
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265,944 tons in 1901-2. The deliveries have been 
in excess of these totals. For 1903-4 they reached 
308,603 tons, for the preceding period 270,965 
tons, and for 1901-2 they were 270,187 tons. From 
America during the past year we received 185,584 
tons—an increase of 41,252 tons one year and of 
48,651 tons on the two years. From Chili the 
shipments have increased, but from Spain and 
Portugal, Australia, and miscellaneous sources the 
totals have fallen off. 


Exectric TRAMWAYsS IN GERMANY. 

According to the careful statistics compiled by 
the Electrotechnishe Zeitschrift, the German tram- 
way system for public service had, by October, 
1903, reached a length of 3692 kilometres, and, 
including the lines which were being built, the 
system would now have a length of 3800 kilometres 
(2360 miles). Taking the former figure of lines in 
operation, the increase over the year 1902 was 
9 percent. The track length was 5500 kilometres 
(3410 miles). The number of tramway centres had 
risen by 7 per cent. to 136. These numbers do not 
comprise private lines, some of which are not un- 
important, and certain districts—e.g., the districts 
of Aachen and Horde, in Rhenish Prussia, of 
Mansfeld, in Central Germany, not far from the 
Harz Mountains, and the Upper Silesian tram- 
ways—-appear only once each as the seats of com- 
panies. The increase in cars was only 4 per 
cent., there being 8700 motor-cars and 6200 
trailer-cars. .But the power plants have again 
grown considerably, by 11 per cent., and the 
engines and dynamos represented in 1903 about 
133,000 kilowatts for the tram service. As in 
many cases light and power supply are combined, 
this figure has been arrived at by taking the average 
power per kilometre track-length, about 20.6 kilo- 
watts, and multiplying this figure by the number of 
kilometres. The power required on the lines 
varies, of course, considerably, between 8 and 60 
kilowatts, but 20.6 is the average reckoned per 
kilometre, and 15.6 reckoned per motor-car. Asin 
previous years, the large growth of the battery 
power, amounting to 28.6 per cent., is noticeable. 
Current is almost universally taken from overhead 
wires. There are a few lines or sections in Berlin, 
Dresden, and Diisseldorf, where slotted conduits are 
worked, however. Pure accumulator traction is 
found only on some local lines in the Pfalz (Palati- 
nate) and on some Bremerhaven streets, where 
horse trams are otherwise running ; in both cases 
the battery cars will soon disappear. The third- 
rail system is in use on the elevated and under- 
ground railway of Berlin, and on the electric rail- 
way Berlin-Gross Lichterfeld, both of which, as 
well as the military line, are included in these 
statistics. The trackless roads, or overhead line 
auto-cars, are not included, however. Two of these 
systems have found favour, the systems of Schie- 
mann, and of the Allgemeine Elektricitiéts-Gesell- 
schaft, both being utilised for passenger and goods 
traffic. One of the Schiemann lines has a length 
of 8 kilometres (5 miles). If tramways absorb about 
50 watt-hours per ton kilometre, the power con- 
sumption of the trackless cars may be estimated at 
125 watt-hours, yet the latter have their advantages 
under certain conditions. The outlook for the 
future development of electric tramway lines is not 
promising. Of towns there remain practically only 
four, Brandenburg, Potsdam, Mainz, and Rostock, 
where horses are to be superseded, and the electric 
light railways have not advanced during the year 
1903. This is rather striking, considering that so 
far only 5 per cent. of the German light railways 
have adopted electric propulsion. When we con- 
sider that it was just twenty-five years ago this May 
that Messrs. Siemens and Halske initiated the 
electric tramway on the grounds of the Berlin 
Industrial Exhibition of 1879, we may, on the 
— be satisfied with the progress made since 
then. i 








Niagara Sup Canat.—The Manufacturers’ Club, of 
Buffalo, is endeavouring to secure the adoption by the 
Federal Government of a more comprehensive plan for a 
ship canal around the rapids in the Niagara at Buffalo 
than the plan presented to the River and Harbour Com- 
mittee at Washington, in March, which was, in effect, 
simply a widening of the Erie Canal through Buffalo to a 
connection with Lake Erie, with large locks below the 
city at Black Rock. The new plan advocated by the 
Manufacturers’ Club re for a ship canal outside the 
present harbour and shore line of the Niagara, along the 


entire river-front of the city. This will be effected by the 
construction of a steel pier bulkhead or breakwater along 
the bed of the river at an average distance of about 600 ft. 
from the shore line. 








AUTOMATIC REGENERATIVE CONTROL 
FOR TRAMCARS. 

In last week’s issue we gave an extract from a 
Board of Trade report of an accident on an electric 
tramway. The car was fitted with the usual hand- 
brakes, with the Spencer ‘‘ Scotch” brake, and with 
the Westinghouse slipper brake. In spite of all 
these brakes, the car got out of the control of the 
driver, and collided with a cart and with another car. 
Probably each of these brakes would have served to 
stop the car if it had been coney used ; but, un- 
fortunately, the man became flurried, and an accident 
occurred. Major Druitt, the inspector for the 
Board of Trade, found that the man was descend- 
ing the hill at too great a speed, and applied 
the Westinghouse brake, but did not give it suf- 
ficient time to act before he threw on the Scotch 
brake, which skidded the wheels. Again, not giving 
time for this brake to act, the driver reversed 
the motors, but failed to draw up, and hence the 
accident occurred. The public is getting somewhat 
accustomed to these runnings away of electric cars, 
which are afterwards proved to be fitted with ample 
braking appliances, if they were only used with proper 
discretion. What is wanted is a brake which may be 
relied upon, apart from any want of self-possession on 
the part of the driver. 

Last Wednesday we were present at the trials of 
some tram-cars for which it is claimed—and claimed 
with very good cause—that they make no demand 
upon the self-possession of the driver. The trials took 
place on the Gravesend and Northfleet tram-lines, 
which are moderately undulating, with, however, a 
sharp hill of 1 in 11, and of considerable length, at one 
spot. We rode the whole length of the lines, and 
throughout the journey the driver never used the 
mechanical brakes at all. He ran down the hill 
without making any other adjustment than that 
which takes place at the controller. The cars 
were fitted with the automatic regenerative con- 
trol which has been introduced under the name 
of ‘‘Raworth’s Traction Patents.” By this system 
the motors are shunt-wound, and the moment that 
the car tends to go at a higher speed than that 
corresponding to the notch in which the controlling- 
lever stands, the motors commence to act as gene- 
rators and to return electric energy into the line. At 
one spot where there is a steep incline, over a rail- 
way bridge, the man stood clear of his controller- 
handle, and allowed the car to run up the incline 
on the one side and down the incline on the 
other without making any adjustment whatever, and 
the speeds on the two sides of the bridge were not 
noticeably different. When he wished to check the 
car, due either to obstruction from the traffic or for 
the purpose of slowing up at the points, he simply 
moved his controller-lever backwards, and at each 
step the car was checked in a way that could be 
felt by the passengers, and was brought down, 
step by step, through the speeds corresponding 
to the various notches in the controller. The 
last notch corresponds to a speed of four miles 
an hour, and below this further retardation is ob- 
tained by short - circuiting the armature of the 
motor through a resistance. In running down the 
sharp incline of 1 in 11, the controller was at one point 
put in this position, whereupon the car ran at some- 
thing less than a mile an hour, without the slightest 
fear of skidding the wheels. From the nature of the 
arrangement skidding can never take place, because 
were the motors to stop the generation of current by 
them in the reverse direction would stop also, and 
therefore the braking action would temporarily cease. 

The general construction of the motors is that they 
are shunt-wound with resistances in circuit with the 
field, also with resistances in circuit with the arma- 
ture. At starting from rest, all resistances are in 
circuit with the armature, while all the resistances 
are cut out of circuit with the field. There is there- 
fore an enormously strong field with a relatively 
weak current in the armature. The resistances in 
the armature circuit are cut out first as the car gets 
under way, and the resistances in the field circuit are 
cut out one by one as the controller-lever is advanced. 
For each particular position of the controller-lever 
there is a corresponding speed, so that the driver can 
tell at what speed he is running by simply looking at 
his lever. Apart from the question of braking, there 
are two advantages attending this system. The first 
is that in descending an incline energy is returned 
into the line, while the second is that very little 
energy indeed is wasted in resistances in running. 
It is well known that with the usual series- 
parallel control a large amount of energy is wasted 
in resistances at starting, and the only economical 
method of running is alternately to accelerate the 
car, and to coast. On the Gravesend line the 
present large cars,- weighing about 8? tons each, 
and seating 46. passengers, take 0.97 Board of Trade 
unit per car-mile. The new cars, which have no out- 
side seats, and weigh 5 tons 14 cwt., take 0.38 Board 
of Trade unit per car-mile, representing a considerable 





saving. Of course, the two cars are not very directly 
comparable, but experience in other places shows that 
the ity geet control effects a saving of pretty 
nearly half the energy. The particular cars we saw 
are designed to take the traffic during the slack hours 
of the day, for they are managed by one man only, 
who both drives and watches that the passengers place 
their fares in a box provided for them. 

Passengers enter at the front, and for their admis- 
sion there has to be raised a bar which is connected 
to the controller, and shuts off the current automati- 
cally. Thus, when a passenger commences to leave 
the car, the vehicle is stopped by the time he has 
reached the steps. This, however, is quite apart from 
the automatic regenerative control, which can beapplied 
to cars of any size. We gave a full description of these 
cars in TRACTION AND TRANSMISSION for April last. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 2ist inst., the steel screw steamer 
Hekla, recently launched from the shipbuilding yard of 
Messrs. Short Brothers, Limited, Sunderland, for Aktie- 
selskabet Hekla, Christiania, went out on trial with satis- 
factory ie mean speed of 10? knots being easil 
maintained. he vessel is constructed with deep bul 
frames, leaving clear holds for bulk cargoes. The dimen- 
sions of the vessel are:—Length, 306 ft.; breadth, 45 ft.; 
and depth, moulded, 22 ft. The engines have been sup- 
plied by the North-Eastern Marine ow Com- 

any, Limited, Sunderland, having cylinders 224 in., 

in., and 61 in. in diameter, and 42 in. stroke, steam 
being supplied by two large steel boilers working at 
1801b. pressure. 


Thes.s. Ulvsund (Yard No. 102), built to the order of the 
United Steamship Company, of Copenhagen, was launched 
on Saturday, the 23rd inst., at the yard of the Elsinore 
Iron Shipbuilding and Engineerin vie yee { Elsinore, 
Denmark. This steamer is built of steel, an her dimen- 
sions are :—142 ft. by 23 ft. by 8 ft. 5f in. depth of hold. 
The engine is of the triple-expansion type, with surface- 
condenser, indicating 400 horse-power. On the vacant 
— the keel of a cargo steamer for Copenhagen was laid 

own. 








On Saturday, the 23rd inst., the large ay agar ten, 
steamer Seminole proceeded from the Tyne on her offici 
trial trip in Hartlepool Bay, after adjusting com kb 
The vessel has been built by Messrs. Furness, Withy, 
and Co., Limited, of Hartlepool, for the Anglo-American 
Oil Company, Limited, London, for the conveyance of 
— in bulk, and has a gross tonnage of 5864 tons. 

he vessel is 414 ft. in length over all, and is fitted with 
fourteen oil-tight bulkheads with oil-tight centre division 
through oil-tanks and expansion trunks; there are in all 
sixteen separate oil-tanks. Trunks are fitted above each 
oil compartment to allow the oil to expand with the 
increase in temperature. The pump-room at the after 
end of the oil-tanks is fitted with two separate oil-pumps 
for discharging the oil cargo. A powerful fan is fitted 
for exhausting the foul air from all oil compartments, 
and ogg same, and making the spaces thorough] 
suitable for the carriage of ordinary cargo when sedutied. 
The construction of the vessel throughout has received 
special attention, very heavy —— deck-plates, &c., 
being fitted to minimise the risk of leakage of the oil cargo. 
Accommodation for the master and officers is situated at 
the fore end of the poop, engineers at the after end of the 
poop, and the crew in the forecastle. The vessel is lighted 
throughout by electricity, two fine “—e and dynamos 
by Messrs. Furness, Withy, and Co., Limited, supplying 
the current. Steam stoves for heating accommodation are 
fitted ; two steam ash-hoists ; seven powerful winches, 
&c. The machinery ran exceedingly well throughout the 
trial trip, a speed of 124 knots being easily maintained. 
The engines and boilers have been supplied and fitted b 
Messrs. Richardsons, Westgarth,. and Co., Limited, 
Hartlepool. The cylinders are 28 in., 46 in., and 77 in. 
in diameter, by 48 in. stroke, and there are four single- 
ended boilers 14 ft. 6 in. by 10 ft. 6 in. long, working at 
a pressure of 180 lb. per square inch, 





On Monday, the 25th inst., the steel screw cargo 
steamer Almagro, built by Sir a Dixon and Co., 
Limited, Cleveland Dockyards, Middlesbrough, to the 
order of Messrs. Robert MacAndrew and Co., of London, 
for their line of fruit steamers to the coasts of Spain, pro- 

eeded to sea for her official trials. Her principal dimen- 
sions are 248 ft. by 35 ft. 7? in. by 21 ft. 10 in. moulded, 
and she has a dead-weight carrying capacity of about 
2330 tons on a light draught of water. Triplo-ex nsion 
engines have been fitted by the North-Eastern Marine 
Engineering Company, Limited, Wallsend -on - Tyne, 
having cylinders 19 in., 32 in., and 53 in. in diameter, by 
33 in. stroke, — with steam by one large single. 
ended boiler working at 175 lb. pressure. 








Coal IN THE BLAcK Country.—Steps are being taken 
to open up and develop seams of coal which are believed 
to exist in the neighourhood of Warley and Hales Owen. 
It is estimated that in these two districts there are 800 
acres of thick coal, varying in thickness from 4 to 10 
yards. Sir B. Hingley is laying down an extensive plant 
on the Coombs Wood estate, situated - between Black 
Heath and the Haywood Iron Works, HalesOwen. The 
seam is believed to extend under 300 or 400 acres at least, 
and the coal has been proved to be of good quality. 
Engine-houses and other buildings are in course of erec- 
pan am Warley, boring is to be vigorously pro- 
ce with, 
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CATALOGUES. 


A caPITALLY illustrated pamphlet, giving views of elec- 
trical plant erected by their firm at different _im- 
portant mines, has been issued by the Electrical Com- 
pany, Limited, of 121-125, Charing Cross-road, London. 

The Lufkin Rule Company, of 48, Lime-street, London, 
E.C., have sent us a copy © their illustrated price-list of 
engineers’ and coe er Steel tupes, of which they make 
many patterns, the diyiding being varied according to the 
particular py for which the tape is required. Small 
pocket steel and linen tapes are also listed, and also several 
types of machine-divided steel rules. 

essrs. Hayward, Tyler, and Co., hydraulicand general 
engineers, of 90 and 92, Whitecross-street, London, E.C., 
have now, we understand, completed their general cata- 
logue, which they are issuing in a series of ten separate 
volumes, each dealing with a different section of their 
manufactures. These volumes are of convenient size 
and strongly bound, and are very freely illustrated. The 
articles listed range from small bib-cocks, suitable for 
house water-supplies, up to hydraulic presses of the largest 
size. Steam-engines and hot-air engines have each a 
separate catulogue devoted to them, and another gives 
particulars of the firm’s electric-lighting plant. 

The Anderston Foundry Comeues, Limited, of Glasgow 
and Middlesbrough, have just published a new catalogue 
describing their steam-engines, air-compressors, fans, 
Pelton water-wheels, and textile machinery. The firm 
construct both the open and the enclosed type of steam- 
engine, the latter being made in standard sizes up to 
500 brake horse-power. 

The National Gas-Engine Company, Limited, of Ashton- 
under-Lyne, have sent us a circular calling attention to 
their new oil-engine. This has a vaporiser, the heat of 
which is maintained by that set free on firing the charge ; 
without the use of an external lamp, and by an ingenious 
but simple arrangement the explosion of the charge is 
accurately timed, ‘*prematures” or retarded ignitions being 
both avoided. my 

Messrs. Nalder Brothers and Thompson, Limited, of 
34, Queen-street, E.C., have just published Section I. of 
their general catalogue. The fittings dealt with are soft- 
iron ammeters, voltmeters, and similar measuring-instru- 
ments. The standard sizes of ammeter range from one- 
tenth up to 1250 amperes, and the series of voltmeters 
include instruments suitable for all voltages between 
1 and 1000 volts. 

The General Electric Company, Salford and Witton, 
have issued new editions of their ‘‘K” and ‘‘S” lists, 
dealing with telephone apparatus, switch and fuse-boards, 
Robertson and Nernst lamps, &c. The lists are, as usual, 
very comprehensive and fully illustrated, and the prices 
have been reduced in many cases. A further ‘‘ progress 
sheet” deals with a new pattern cigar-lighter and various 
water-tight electrical me a 

Messrs. John Macdonald and Son, York-street, Glas- 
gow, have sent us a new catalogue of pneumatic tools 
and: air-compressors. The Haeseler hammers and drills 
are Gemined, as well as Ingersoll-Sergeant compressors 
of all types. 

We a received from Messrs. I. Sagar and Co., 
Limited, Halifax, a pamphlet containing illustrated 
specifications of their ‘ Premier” planing, thicknessing, 
and moalding machine, and finger-guard. The machine 
will plane stuff from 74 in. down to 4, in. thick, and _ will 
deal with practically every class of work required by 
joiners, cabinet-makers, &c. 

Messrs. John Abbot and Co., Limited, Park Works, 
Gateshead, have sent us a catalogue of electric cranes of 
their manufacture. Travelling and fixed jib-cranes are 
illustrated, also overhead cranes, electric capstans, &c. 

Leaflets have reached us from Siemens Electric Appli- 
ances, Limited, Watling-street, E.C., containing parti- 
culars of small continuous-current motors for driving 
buffs, sewing-machines, &c.; also of ‘‘simplex” conduits 
and accessories. 

An attractive brochure entitled ‘Electricity in Col- 
lieries”” has been issued by the British Westinghouse 
Company, Manchester. It treats of electrical methods of 
winding, hauling, pumping, &c., and is illustrated by a 
number of examples of work carried out by the company 
in Britain and elsewhere. 

Messrs. Reavell and Co., Ipswich, have sent us a 
pamphlet describing their enclosed high-speed com- 
pound engines. The construction is explained in detail, 
the weights and leading dimensions of the various sizes 
and types are tabulated. 








BERBER-SUAKIN Rattway Brivegrs.—The order for all 
the large bridges on the new Berber-Suakin Railway has 
been placed by the Egyptian Government with Sir 
William Arrol and Co., Gh w, who will also be respon- 
sible for the design of these bridges. The total amount 
of steel involved in the contract is from 3000 to 4000 tons. 
This Berber-Suakin Railway, the construction of which 
is supported strongly by Lord Cromer, will be 332 miles 
long, and will extend from the port of Suakin northwards 
through that province, turning tence in a south-westerly 
direction, = reaching the Atbera’ River about 20 miles 
from its junction with the Nile. From this point the 
railway runs parallel with the river, and joins the existing 
line to Khartoum about a mile north of Lord Kitchener’s 
Atbara Bridge. The steepest gradient is 1in 100, and 
the sharpest curve five degrees. The cost per mile will, 
it is expected, work out to about 5250/. This line will 
give a much more direct route from the sea to Khartoum 
than the existing railway, vid Wady Halfa. The railway 
from Halfa to Berber is not only longer than the new line 
from Suakin to Berber, but goods ing to the coast, 
vid Wady Halfa, have to be carried 900 miles down the 
Nile, so that the Suakin route will enormously reduce 
freights to Khartoum. 





THE NEW DOCK AT SWANSEA. 
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Tue King, when in Wales last week, laid the 
foundation stone of a new dock at Swansea, which 
will add. very materially to the accommodation of the 
harbour there. This new dock, which will ultimately 
have a water area of 107 acres, and will provide 
10,550 lineal feet of quays, has been necessitated by 
the rapid growth of traffic at the port. The shipping 
tonnage frequenting the harbour has in the past ten 

ears increased from 2,800,000 tons to 4,100,000 tons. 

his trade is of a varied character, and consists prin- 
cipally of coal and other fuel, tin-plates, grain, copper 
ore, iron ore, iron and steel, timber, and sugar. The 
present dock has an area of 60 acres, and the 
new dock (to be known hereafter as ‘‘The King’s 
Dock”) is being constructed on the foreshore to 
the east of the entrance to the harbour. The 
site, having been of little value for anything save 
dock purposes, has been acquired at a comparatively 
low figure. A rubble embankment, 1? miles long, 
will be formed in order to exclude tidal waters from 
the site of the works. This dam will be faced with 
heavy blocks of stone and will form an enclosure of 
about 400 acres, within which the new docks will be 
built. For the present this new dock will be made of 
66 acres, but as the traffic requires this may be easily 
increased to 107 acres. 

The entrance for vessels will be through a lock 
situated near to the end of the east pier. This lock 
will be made 875 ft. long between the sills of the inner 
and outer gates, and the width of the coping level will 
be 90 ft. The depth of water on the outer sill will 
be 40 ft. at high water of ordinary spring tides and 
12 ft. at low water of ordinary spring tides, the corre- 
sponding depth during neap tides being 32 ft. 3 in. and 
19 ft. 9 in. respectively. The minimum depth of water 
on the sill is greater than at any other port in the 
Bristol Channel under similar conditions of tide with 
the single exception of Barry, where the depth at low- 
water ordinary spring tide is 13 ft. 9in. This dock 
was fully illustrated in ENGINEERING, vol. lxi., pages 
147, 214, 280, 339, and 397. The lock will have 
vertical side walls and a flat invert throughout its 
entire length, so that the measurements given will suit 
a, any section of ship, and there will be no 

ifficulty whatever in accommodating the ordinary- 
sized tramp steamer frequenting the Bristol Channel 
ports. The angle of the lock to the quay walls of the 
dock will enable the largest vessels to cant within the 
dock without interfering with any ships lying along- 
side the adjacent quays. 

The dock walls will be vertical, with sufficient area 
to the rear for warehouses and railway sidings. While 
the main part of the dock will be utilised for general 
trade, the eastern end will be reserved for a coaling 
arm, on the north side of which the Great Western 
Railway Company will have 1000 ft. of frontage and 
the necessary movable coal-hoists, while other com- 
— are negotiating for the eastern side. The 
ength of quays for general trade will be 7350 ft., 
and for coaling purposes 3200 ft., making a total of 
10,550 lineal ft, In order to protect the entrance the 
present west pier will be extended 800 ft., and a new 
east pier will be built with an approach jetty extend- 
on from it to the lock, and alongside of this vessels 
will be brought to rest before entering the lock. This 
approach jetty will be constructed of timber-work 








sufficiently open to allow of wave action’ expending 
itself before reaching the outer gates of the lock. The 
contracted price is, in round figures, about 800,000/., 
and the joint engineers are Mr. P. W. Meik, M. Inst. 
C.E., Westminster, and Mr. A. O. Schenk, the Har- 
bour Trusteés’ engineer. The resident engineer is 
Mr. R. 8. Oldham, A.M. Inst. C.E. The contractors 
are Messrs. Topham, Jones, and Railton, West- 
minster, who are now carrying out the Government 
dockwork at Gibraltar, at a cost of about 4 million 
sterling, and are also constructing the new dock at 
Cardi 








THE MONTLUCON WATER SUPPLY AND 
POWER INSTALLATION. 

Montv¢on, an industrial city of 50,000 inhabitants, 
in the centre of France, has always been without a 
satisfactory water supply. The River Cher, a tribu- 
tary of the Loire, runs through the town, but its flow 
is very irregular, and leaves much to be desired from 
a sanitary point of view. The municipality had thought 
of building a barrage across the river with a view to 
the formation of a a depositing reservoir 
several miles up stream, but the scheme had to be 
deferred, its cost being out of proportion to the 
resources of the town. A company has now come 
forward which will provide the town both with an 
abundant supply of water and electric current; the 
latter will also be distributed to various neighbouring 
centres. 

Several works at Montlucon have undertaken to 
purchase current from the new company, preferably to 
generating it themselves; the St. Jacques Iron and 
Steel Works, among others, will start the manufacture 
of ferro-nickel electrically as soon as the current is 
available. The reservoir is to contain a minimum of 
10 million cubic metres (350 million cubic feet) ; the 
maximum capacity is to be three times as much ; it will 
supply the town with 7000 to 8000 cubic metres (265,000 
cubic feet) per day for general purposes, including 
flushing, at a cost of 10,000 to 12,000 francs (4001. to 
4807. ) aden a period of 40 years, after which the 
water supply to the town will be free, so long as the 
electric company remains in existence. Electric cur- 
rent will be sold at the rate of 7 centimes per hectowatt 
hour (7d. per kilowatt hour). 

The barrage and electric generating station are now 
being built at a distance of 10 miles from the town, in 
proximity to the confluence of the River Cher with a 
small tributary stream ; the latter will thus be trans- 
formed into a lake, the water from which will insure 
aregularsupply, while driving the power-station, The 
prime movers are 1 horse-power Francis, vertical, 
twin turbines, each with two wheels keyed on the 
same shaft. The. highest head will be 45 metres 
(147 ft.), and the power available at the generatin 
station, 4000 horse-power. An overfall will be provid 
to discharge an average of 940 cubic metres (35,000 
cubic feet) per second. The larger turbines, coupled 
to alternators, will revolve at a constant speed of 500 
revolutions under the action of a governor. The 
smaller ones driving the exciters will have a speed of 
850 revolutions. Current at a pressure of 15,000 
volts will be supplied.to a sub-station at Montlugon, 
where it will be transformed down for distribution. 
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MOTOR GENERATOR 


CONSTRUCTED BY MESSRS. MATHER AND PLATT, LIMITED, ENGINEERS, SALFORD. 





Tuer Johannesburg Electricity Works, beyond sup- 
plying current for the lighting of a wide area, have 
also to supply it for the tramways, which, when com- 
pleted, will have a length of about 52 miles. Messrs. 
Mather and Platt, Limited, of the Salford Iron Works, 
Manchester, have just completed the second of two 
exactly similar sets of motor generators for these 
works, one of which is illustrated above. They have 
also made a third set of continuous-current dynamos, 
toform part of the same installation. Before describ- 
ing the machines we may say that the whole order 
has been completed in the comparatively short time of 
thirteen weeks. Each motor-generator consists of an 
alternator coupled to a pair of continuous-current 
dynamos, as shown in the illustration. 

The two-phase alternator is made so that it may be 
directly coupled to an Allen engine, and provision is 
made to enable the continuous-current dynamos to be 
disconnected when necessary. The alternator is of 
the revolving-field type, with stationary armature. 
No flywheel is employed in connection with it, the 
rotor being constructed of a weight and diameter 
which render its provision unnecessary ; and when 
we saw the machines running there was an almost 
entire absence of ‘‘knock” in the alternator. The 
rotor has sixteen poles, the magnet cores being made 
of steel with laminated pole-shoes and bolted to. the 
rim. The coils are made of insulated copper strip 
placed on edge, they being made up without spools 
and slipped over the cores. 

The armature is built up of laminated soft iron 
plates, spaces being left at several points to allow the 
air to circulate freely and provide efficient ventilation. 
There are 224 slots in the armature frame. The con- 
ductors of copper wire are all in series and are insu- 
lated to withstand 7000 volts alternating current for 
half an hour. The diameter of the armature is 
6 ft. 3in. over all. Each alternator has its own ex- 
citer, which is mounted on a frame and driven from the 
main shaft. It is of Messrs. Mather and Platt’s steel- 
clad.type,. with open ends and shunt-wound to give 
from 460 to 500 volts and 9 amperes at 1000 revolu- 
tions per minute. The alternator is capable of deve- 
loping 250 kilowatts at 3300 volts. Its frequency 
is 50 cycles, and its speed 375 revolutions per minute. 
The power factor is.0.75. 

As we said before, the alternator.is coupled direct 
to a pair of continuous-current dynamos, each of 
which is of 150 kilowatts capacity, at pressure varying 
from 230 to 275 volts. The Allen enginé, which will 
be coupled direct to the alternator, will, at a later 
period, be disconnected, and the current from the 
tramway or lighting main will be supplied to the 
continuous dynamos in series, causing them to act as 
motors and drive the alternator attached to them. 
Another possibility is that the alternator may be sup- 
plied with alternate current, and the continuous- 
current dynamos used, either in series for supplying 
current to the tramways, or as balancers on the 
three - wire lighting system. The dynamos have 
slotted armatures, with bar conductors, which are 
insulated with tape and a special material. The 
armature is drum-wound. The commutator is. 20 in. 
in diameter and 8? in. long. There are six poles 
and six brush spindles, with seven carbon ‘brushes 
per spindle. The yoke-ring is of cast steel, the poles 
projecting radially inwards, and are disposed equi- 
distantly round the periphery, being cast with it. 
Cotton-insulated copper-wire wound on separate spools 
with aluminium flanges is employed, the spools being 


FOR JOHANNESBURG. 


tests by Messrs. Mordey and Dawbarn, consulting 
engineers, of London, who will superintend their erec- 
tion at Johannesburg. A rather important feature is 
the interchangeability of the various parts which was 
proved to be very satisfactory. 








INDUSTRIAL NOTES. 

The American Federationist for July, 1904, contains 
a series of three special prize essays on the use of the 
trade union label, now so popular in the States in so 
far as unionist workmen are concerned.. The label is 
intended to show to the purchaser of goods or com- 
modities that they were produced under labour condi- 
tions agreeable to the union in the respective trades 
using them. It does not profess to be in any sense a 
guarantee of workmanship or quality of the materials 
used. It would appear that a fair proportion of the 
public prefer goods so labelled, for if the sale were im- 
peded by such a description the manufacturer, or 
merchant, or retail dealer, would soon give up its use. 
The idea never took hold of the people in this country, 
though the Hatters’ Union used it for a long time 
many years ago. But its use was restricted. 

There is an editorial on ‘‘Colorado’s Epidemic of 
Tyranny,” in which the action of those in authority is 
severely criticised and condemned. But, at the same 
time, the Federationist makes it clear that the American 
Federation of Labour does not identify itself with the 
riotous conduct of the miners and others, or with any 
policy which involves violence or crime. But it seeks 
to show that the Citizens’ Alliance has set at nought 
the laws of the land, and has established tribunals 
unknown to, and foreign to, the laws of the United 
States, and in violation of the principles of justice. 
If the statements made in the article can be relied 
upon, and the writer speaks from personal knowledge, 
the authorities are responsible for much of the disorder 
which led to the suspension of the ordinary law. 

There is a further article on ‘‘ the open door ;” on 
one point the writer scores—it is upon the verdict of 
a United States court to the effect that any agree- 
ment to gg | only trade unionists tended to create 
a monopoly. But what of the great Trusts—are they 
not monopolies, and is not their tendency to create 
and perpetuate monopolies? The point in law which 
seems to have been decided concerned an agreement 
between a trade union and an employer, that the 
latter should only employ members of the union, the 
latter being bound to find all the labour required 
within a specified time—some 24 hours—such labour to 
be of the quality needed by the employer. That con- 
tract was set aside at the instance of the employer, 
not by reason of failure on the part of the union. 

There is also another article on ‘‘ Why Injunctions 
should not Apply,” by the Hon. Edward J. Livernash. 
He argues the question from the standpoint of the 
constitutional rights guaranteed by the United States 
Constitution. It is contended that specific perform- 
ance cannot be enforced, and that the only remedy in 
law is an action for damages. It is further contended 
that an employer can have no higher rights than his 
workmen. Compulsion in the one case can only be 
coextensive with that in the other. In one point the 
writer seems to be at variance with the decisions in 
English courts of law. In the latter, if a threat to 
do a wrong thing is made, it is here declared to be 
illegal; the writer contends that workmen have a 
right to announce that they contemplate doing this 
or that thing, but may be liable in damages if a con- 
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sideréd at great length in the American Federationist. 
The object of the Bill is to establish a legal eight- 
hours’ day in all departments of labour under State 
control in the United States, ard it appears, from the 
arguments of some of its advocates, especially among 
the Labour leaders, that its effect would be to bring 
into line all contractors who undertake Government 
work, in the same way as the fair wages resolution 
does in this country, by compelling all competitors to 
adopt the eight - hours’ system while at least em- 
— on Government work, certainly in that portion 

one for the State. But, generally, some of the chief 
labour leaders do not favour the restriction of the hours 
of labour of ‘adult males by law. 

The reports under the head of : ‘‘ What our orga- 
nisers are doing, from the Atlantic to the Pacific,” 
give a comprehensive view of labour conditions 
throughout the United States, and, to a large extent, 
in Canada also, they include all movements for 
increases in wages, resistance to reductions, restric- 
tion of the hours of labour, improved conditions 
gained without strikes, the organisation and establish- 
ment of unions, work done for trade union labels, 
ordinances or State laws favourable to labour, strikes 


_| and lock-outs—causes and results, and reports of all 


cases of injunctions granted or sought. The army of 
organisers comprises over 1200, who are volunteers, 
whose work is done, and reports prepared after labour 
hours in factory, mill, or mine. There are also valu- 
able reports by trade union officials, national, and 
international secretaries. All the information is con- 
densed and presented in methodical form, so that the 
statesman or politician, the political and social econo- 
mist, as well as the workers, can see what is being 
done month by month. 


The Amalgamated Engineers’ Journal for this month 
contains a long and thoughtful article on ‘‘the un- 
employed” question. It states that over 5000 members 
of the society are unemployed, and show no tendency 
to decrease, while the numbers in some other. unions 
are still greater in proportion. The article reviews 
some of the palliatives which have been suggested, 
some even tried, and with favourable results. But 
these, as a rule, only affect the unskilled, under the 
comprehensive name of labourers; the skilled mechanic, 
as a rule, is not personally much benefited. The culti- 
vation of land is one form of outlet ; in this country 
there is not great scope for this remedy ; but in America, 
Canada, Australia, even in South Africa, much could 
be done by free grants’of land, or conditional grants 
for a period. The writer suggests an abandonment of 
systematic overtime, and double shifts in certain cir- 
cumstances. Local authorities, it is said, can do some- 
thing to alleviate distress in their own districts. The 
total membership of the union was 96,018 ; of these, 
5088 were on donation benefit ; 2159 on sick benefit ; 
and 4694 on superannuation allowance ; total, 11,931 
members on the funds. Trade movements have been 
in suspense, but a conference has been arranged with 
the employers on some matters long in abeyance. In 
the election of officers, Mr. Geo. Barnes was re-elected 
general secretary by an enormous majority ; the assis- 
tant secretaries were also re-elected in the same way. 
The state of trade is shown by the large number of 
members who claim exemption from contributions by 
reason of distress. Public notice is given of all the 
branch secretaries in South Africa, so that members 
migrating there shall not enter into engagements 
contrary to the union rules. 





The July report of the Boilermakers and Iron Ship- 
builders’ Society shows a decrease of 179 on the tenia, 
but there was a decrease of 206 in the lists of unem- 
ge There was an increase of five on the sick 
und, and of 22 on superannuation benefit. The out- 
look in trade is so bad that all hopes of a revival 
during the summer months seem to have been aban- 
doned. The total number of members on the various 
funds was 8336; last month, 8515; of these, 5360 
were roger Oo as against 5566 last month ; number 
on the sick-list, 1892; on superannuation benefit, 
1084. It is pointed out, by way of consolation, that 
inGermany and America the shipbuilding industries 
and allied trades are suffering in the same way, and are 
worse than in this country. It is argued that high 
tariffs do not ensure constant work or high wages in 
competitive countries. The report deprecates the 
constant cry of our industries being in danger from 
foreign competition. The cost of benefits during the 
past month was 10,3917. 10s, 5d., or 2597]. 17s. 7d. 
per week. The number of new members admitted, or 
old ones readmitted, was 309; lost by death or 
arrears, 266; net gain, 43. It would appear that 
some men use the union unfairly by coming on the 
funds under one pretext and another, and the branch 
secretaries and other officers are cautioned to be on 
the alert to detect all such cases. A case of com- 
pensation in a Scotch case was tried at Dundee, 
and the report gives a general. summary of the 
facts and findings. The report considers that in- 
surance companies evince a greed in all such cases 





The question of the Eight-Hour Bill is further con- 





which renders the claims of workmen extremely 
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doubtful when astute lawyers argue out the case for 
the employers. But the employing company had to 
pay in this case, though the sum awarded was very 
small. 


The Labour Ministry of the Australian Common- 
wealth suffered another defeat last week on the 
Arbitration Bill. The Premier’s motion for the in- 
sertion of a number of clauses bringing oversea 
shipping engaged in the coastal trade within the 
provisions of the Act was defeated by 26 to 22 votes. 
This shelves the matter for a year, but it might not 
lead to further complications. So far, the Labour 
Ministry has been able to tide over the adverse votes 
in the House of Representatives, but they will not be 
able to survive defeat after defeat. 





Reports from the United States rather indicate that 
some great industrial struggles are inevitable at no 
distant date. Employers are usually restive after 
defea$, and the defeat of the great coal-owners, and 
those allied with them, in the anthracite coal strike 
in 1902, showed that the unions were strong, well 
organised, and well sustained with funds; and 
that the men had capable leaders, determined and 
full of resource. The employers recognise that the 
Federation of Labour Unions means consolidation and 
centralised power. They, too, are now organising on 
a larger scale and wider basis, the object of many 
being to fight the unions. This means industrial war. 
But many others prefer to recognise the unions, and 
treat with their representatives in a business kind of 
way. There are also many Labour leaders in the States 
who advocate peaceful methods in preference to strikes 
and lockouts. If the more moderate sections can for- 
mulate a scheme or schemes for dealing with disputes 
without strikes, most of the others must follow. Then 
it will be a big fight with the great Trusts and the 
organised battalions of labour. 


The position of the iron and steel industries in the 
Midlands is not regarded as at all satisfactory or re- 
assuring. Employers in the Wolverhampton district 
complain of few orders on their books.. Hoops and strip 
were in quiet request last week, moderate business was 
done in black sheets, and various kinds of small iron 
were in steady demand. In the Birmingham district 
there has been more activity in the market as the 
result of the quarterly meeting. Orders long with- 
held are being distributed, as stocks in users’ hands 
are low. By reason of the excessive heat furnaces, 
mills, and forges restricted the output, for the men 
were unable to bear the heat. This was not altogether 
unwelcome to producers and manufacturers. The 
position of the engineering and allied trades has im- 
proved somewhat. The proportion of unemployed in 
the engineering group in the Midlands was 4.3 per 
cent., previous month 4.9 per cent. The former was 
2.2 per cent. higher than a year ago. At Wolver- 
hampton and Rugby employment was fair ; both cycle 
and motor makers were steadily employed. In Bir- 
mingham, Coventry, and Redditch trade was quiet 
generally, also with cycle makers, but the motor sec- 
tion was fairly good. With ironfounders work is de- 
clining at Birmingham, but good elsewhere. But 
boilermakers are moderately employed in both dis- 
tricts. Railway carriage and wagon builders are fairly 
well employed. Both iron and steel-workers are quiet 
in the Midlands, except in Shropshire, where the latter 
are fairly employed. In the hardware and other iron, 
steel, and metal-using trades the variation is greater. 
In the brass-working and bedstead trades employment 
was very quiet generally, but at Wolverhampton it 
was fair. Makers of nuts, bolts, rivets, and nails are 
quiet ; the tube trade is quiet generally. Makers of 
chains, cables, anvils, and vices also complain of slack- 
ness. As a matter of fact a number of other industries 
are in the same position, such as makers of locks, keys, 
and general building ironmongery, the file and edge- 
tool trades, and also sheet ad iron and tinplate 
workers, 





The position of the engineering and allied trades in 
the Lancashire districts is still far from reassuring. 
The proportion of trade-union members unemployed 
is about the same as last month, 7 per cent. in the 
Manchester, Salford, and Liverpool districts, and 
10.5 per cent. in the Oldham, Bolton, Blackburn, 
and other districts. In the latter it is slightly 
better than a month ago, but 5.6 per cent. worse than 
@ year ago. Machine workers, smiths, and strikers in 
the Manchester districts are fairly well employed ; 
pattern-makers are quiet, core-makers report improve- 
ment. Ironfounders complain of slackness, except at 
Wigan; at Salford there is improvement. Boiler- 
makers are slack. Employment is better at Rochdale, 
Bury, Preston, and Burnley with engineers and iron- 
founders. Oldham and Bolton are less favoured than 
some other centres, mainly, perhaps, because the 
textile machine-making sections are very slack still. 
The continued quietude in the iron and steel trades 
does not indicate any material improvement in the 
near future. 





Telegraphic reports announced the termination of 
the great strike in the American meat trade; but 
it seems to have recommenced. The reports have 
been so very contradictory that one is at a loss to 
know what the exact result is, or will be. It was 
said that the Meat Trusts had been able to obtain a 
large supply of non-union labour, at least equal to 
50 per cent. of the total required, and therefore a 
collapse of the strike was declared to be imminent. 
Then came the report that the strike had ended in 
favour of the employés, most of the conditions 
demanded being conceded.. The fact is, so far as 
can be ascertained, the result is a compromise on 
some points, most of them being referred to arbitra. 
tion, both sides having agreed to accept and abide by 
the arbitrator’s decision. The hitch was how to deal 
with the non-unionists who went in. At first the 
strikers demanded the reinstatement of all the old 
hands ; then a time was fixed, but a short one; then 
a longer period was mentioned in which to re-employ 
all the old hands. Later on the men complained of 
breach of faith on the part of the Trust, and again 
left work over the reinstatement of the old hands. 


The boycott on the part of the dockers at Marseilles 
against certain shipping companies and agencies was 
removed last week, and work was resumed, some 4000 
being employed in the docks and on the quays. Some 
concessions were made to the men. 

Some light is thrown upon the recent labour troubles 
at Brest by the election of the new Town Council, the 
members of which are declared to be Socialistic and 
revolutionary toa man. At a full meeting the council 
dec‘ded to dismiss the whole police force for daring to 
interfere with the dockers and others on strike ; it 
also called upon the commander of the troops to with- 
draw or disarm his men, and then it raised the octroi 
duties on all luxuries, with a special tax upon scented 
soap. 

It is reported that the strike of steel-workers at 
Cape Breton has ended without material advantage to 
the men. Mr. King, the Dominion Deputy of Labour, 
intervened, but the company showed no signs of giving 
way. Non-union labour helped the employers. 


The first distribution of salaries of 200/. each to the 
Labour Members of the House of Commons who have 
signed the programme of the Labour Representation 
Committee was made last week, but only three out of 
over a dozen were paid. 





The Scotch miners seem disposed to resist the pro- 
posed reduction in wages, and they seek a conference 
with the English and Welsh miners to enable them to 
resist. But as the English and Welsh miners have 
had to submit to a reduction, it does not look as if the 
Scotch can hope for success. Nevertheless, the Miners’ 
Federation have agreed to call a conference in London 
on July 29. 





The rivet-makers in Staffordshire and Worcester- 
shire gave notice on Saturday last that unlessanadvance 
in wages ranging from 10 to 15 per cent. is at once 
granted, they will come out on strike. This would 
seem to indicate activity in this branch of industry. 








SUBMARINE TELEGRAPH ENTERPRISE. 

Tue revenue of the Eastern Telegraph Company, 
Limited, for the six months ending March 31, 1904, 
was 635,885/.; the ordinary expenses of the half-year 
were 175,160/., and 40,7597. was absorbed by the 
maintenance of cables, depreciation of spare cable, 
&c., leaving 419,965/., increased to 452,833/. by the 
balance brought forward from the preceding half-year. 
The company remains faithful to its policy of main- 
taining — dividends upon its ordinary shares at 
the rate of 7 per cent. per annum, all surpluses being 
placed to its numerous reserve funds. The allocation to 
the maintenance ships’ reserve fund, for inztance, for the 
past six months was 8000/., while 170,000/. was carried 
to the general reserve. On the other hand, it must not 
be supposed that the directors pursue a policy of mere 
mention on the contrary, the general reserve fund 
is freely used for the establishment of new cables and 
the renewal of existing ones. In the six months end- 
ing March 31, 1904, the amount taken from the general 
reserve fund to meet the cost of new cables was 
101,386/. ; 135,860/. was applied to the partial renewal 
of the Aden and Bombay No. 1 cable, and 23,207/. to 
the partial renewal of the Suakin and Perim No. 2 
cable. The effect of these deductions was that the 
general reserve fund was reduced from 1,060,178/. at 
the close of September, 1903, to 969,907/. at the close 
of March, 1904, notwithstanding the large allocation 
of 170,000/. made to the fund from revenue during the 
six months. The company might have considerably 
increased its dividends if it had merely used up all its 


—_ for that purpose ; but the prudence of the board 
as induced it toaim merely at a steady 7 per cent. for 
the ordinary shares, and to devote all the company’s 





surplus resources to increasing the general strength of 
the concern. Submarine telegraphy is an essentially 
competitive business, and it ‘can only be successfully 
carried on by keeping down capital accounts and 
enerally husbanding resources. The reserve funds 
ormed by the company amounted altogether at the 
close of March, 1904, to 1,523,279/. The amount may 
seem heavy, but there can be no doubt that the reserves 
which have been accumulated are an important element 
of strength both in the company’s present and future. 
The great. merit of the Eastern Telegraph Company, 
in short, is its avoidance of anything like excessive 
capitalisation. The expenditure made for cables, land 
lines, stations, ships, and investmentsin other companies 
stood at the close of March, 1904, at 7,860,227/. An 
expenditure of 563,079/. has been made for new cables, 
&c., and spare cable and other stores involved a further 
outlay of 250,307/. The expenditure made for main- 
tenance of cables in the six months ending March 31, 
1904, including the value of cables used and sundry 
expenses at stations, was 79,140/.; but this was reduced 
to 32,847/. by charges made to foreign governments 
and other companies. The company had seven 
steamers engaged during the half-year in cable 
maintenance. The names and expenses of these 
steamers were as follow :—Chiltern, 3859/.; Electra, 
8173/.; Mirror, -7634/.;, Amber, 8189/.; John Pender, 
14,1517. ; Duplex, 8938/.; and Sherard Osborn, 
11,6867. The Chiltern was engaged during the half- 
year on repairs to the Porthcurnow and Vigo 
cable ; she also repaired the Sennen and Canso cable 
No. 1 for the Western Union Telegraph Company. 
The Electra was engaged on repairs to the Perim and 
Obock, the Suez and Aden No. 3, and the Suakin and 
Perim No. 2 cables, as well as on the partial renewal 
of the Aden and Bombay No. 1 cable ; she also repaired 
the Suakin and Jeddah cable for the Turkish Govern- 
ment. The Mirror was engaged on repairs tothe Vigo 
and Lisbon cable; she also repaired the Sennen and 
Canso Nos. 1 and 2 cables for the Westesn Union 
Telegraph Company, and the Emden and Vigo cable 
for the German Oczan Telegraph Company. The 
Amber was engaged on repairs to the Bona and Malta 
Nos. 1 and 2 cables, the Gibraltar and Malta 
No. 1, the Cadiz and Gibraltar, the Gibraltar and 
Tangiers, and the Vigo and Lisbon cables; she 
also repaired the San Miguel and Fayal cable 
for the European and Azores Telegraph. Company. 
The John Pender was engaged on repairs to the 
Porthcurnow and Vigo, the Aden and Bombay No. 2, 
and the Suakin and Perim No. 2 cables; as well as 
on the partial renewal of the Aden and Bombay No.1, 
and the Suakin and Perim No. 2 cables; she also re- 
paired the Emden and Vigo cable for the German 
Ocean Telegraph Company, and the Perim and Sheik 
Seyd cable for the Turkish Government. The Duplex 
was engaged on repairs to the Bathurst and Sierra 
Leone, the Bissao and Bolama, the Bathurst and 
Bissao, and the Sao Thomé and Loanda cables for the 
West African Telegraph Company ; she also repaired 
the Accra and Lagos, the Lagos and Brass, and the 
shore ends of the Brass and Cameroons cables at 
Bonny for the African Direct Telegraph Company. 
The Sherard Osborn was engaged on repairs to the 
Mozambique and Lourencgo-Marques, the Zanzibar and 
Mozambique No. 1, the Zanzibar and Mozambijue 
No. 2, and the Lourenco-Marques and Durban cables 
for the Eastern and South African Telegraph Com- 


any. 
: The Direct United States Cable Company, Limited, 
is a smaller affair than the Eastern Company, but it is 
conducted upon substantially the same prudent lines. 
The dividends distributed for the year ending June 30, 
1904, represented only a moderate return of 3 per 
cent. for the twelve months. An allocation of 6000/. 
was made for the past half-year to the reserve fund, 
while at the same time the fund was debited with 
11,725/. for the cost and repair of cables. The interest 
received on reserve fund investments for the half-year 
ending June 30 was 7583/., so that the fund increased 
from 462,094/. at the close of December, 1903, to 
463,953/. at the close of June, 1904. The expenditure 
made by the company for cables, stations, &c., stands 
in the books at 1,214,200/. 





Gas-Works Drrecrory, 1904.—The twenty-seventh 
edition of the Gas-Works Directory and Statistics, com- 

iled to the end of last June, has just been issued by 
Messrs. Hazell, Watson, and Viney, Limited, Long-acre, 
W.C., price 10s. 6d. net. Every town and village in the 
United Kingdom having a public gas supply, whether 
from a private company or the local authority, is given in 
alphabetical order, along with full particulars of financial, 
technical, and legal interest. The population of the area, 
the railways serving it, and the distance from London, are 
included, together with almost every fact bearing either 
directly or indirectly on the gas supply. A small hamlet 
in Leicestershire, of 500 inhabitants, of which 27 only 
make use of gas, is to be found in the list treated as fully 
as its more pretentious neighbours. Foreign and colonial 
companies having London offices are given a section to 
themselves, and an index of officials of gas-works makes 
the volume as complete a directory of the matter of which 
it treats as could esired. 
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MODERN FACTORY POWER-PLANT. 
Design and Test of a Modern Steam-Power Plant.* 
By Epwarp G. Htiter, Member, of Manchester. 


In view of the interest excited at the present time by the 
competition of the gas-engine and the steam-turbine in 
power production, it is thought it would be interesting to 
give to the Institution the following particulars of the 
construction and test of a modern factory steam plant 
which has been designed with the object of obtainin 
good commercial economical results. By commercia 
economical results is meant, that the object in view 
was not simply to obtain an engine which would 
use the smallest’ number of pounds of steam per indicated 
horse-power per hour, but one which would, takin 
account of the capital, maintenance, fuel, water, an 
uther incidental expenses, produce the power required on 
the flywheel at the lowest total cost for steam plant. 

This plant has now m running for about twelve 
months at the mills of the Bessbrook Spinning Company, 
Bessbrook, Co. Armagh, and is shown in Figs. 1 and 2, 
page 166. The specifications and general design of the 

lant were prepared by the Consultative Branch of the 
K ational Boiler and General Insurance Company under 
the direction of the author, and the supervision of the 
construction of the engine was carried out by the staff 
of the company. 

The alterations at the Bessbrook Mills are an in- 
teresting example of the advantage of converting a group 
of old mills, driven by separate and independent steam- 
engines, to a method of driving from a central station 
with more modern and economical plant. 

In the case of the Bessbrook Mil's, the buildings formed 
three sides of a quadrangle, with one wing forming an 
extensive weaving-shed, driven previously by a separate 
horizontal cross-compound tandem engine with horizontal 
air-pump. The.other wa was driven by bevel gearing 
from the main block. The main block itself consisted 
of two mills placed end to end, with each portion driven 
by a separate engine. One of these engines was an old 
pair of beam engines, and the other engines a pair of 
double tandem compound horizontal engines. The three 
engines drove by gearing, there being altogether three 
— shafts and three sets of horizontal second-motion 
shafts. 

The most suitable site for the new engine was on the 
side of the mill furthest from the present boiler-house, 
and, consequently, an exceptionally long ne range 
was necessary, Due account had to be taken of the high 
price of coal at Bessbrook (which may be taken approxi- 
mately at 16s. per ton), the necessity for avoiding break- 
downs, the isolated position of the mills in the country, 
and their distance from any large engineering centre, 
where, in the event of breakdown, skilled workmen could 
be readily obtained. 

Tt was decided to have the engines of ample power in 
order to allow for any subsequent extensions. The 
engines were, therefore, constructed to develop, if neces- 
sary, under regular work, at least 1500 indicated horse- 
power without material fdlling off in economy. 


GENERAL ARRANGEMENT OF PLANT (Fics. 1 AND 2). 


The plant consisted of the following :— 

Three Lancashire boilers, 8 ft. by 30 ft., at 160 1b.; two 
boilers being required for the load, the other being a 
spare. 

One Green fuel-economiser—224 pipes. 

Three Musgrave and Dixon superheaters, one to each 
boiler—217 square feet of heating surface each. 

10-in. main range steam-pipes. 

4-in. feed ranges. 

One Weir feed-pump (stand-by). 

1200 indicated horse-power cross-compound engine, 25in. 
—_ 52 in. cylinders by 5 ft. stroke, working at 65 revo- 
utions. 

The feed-water for the boilers is taken from the dis- 
charge of the jet condenser ; it is then pumped into the 
economiser, and passed through it into the boilers. The 
steam passes from each boiler through the superheater in 
the downtake flue at the back of the boiler, and thence to 
the main steam range, by which it reaches the engine. 

Boilers.—The three boilers, which are of the standard 
Lancashire type, are provided with the usual fittings. 
Two of the boilers are sufficient for the load. The boilers 
have the ordinary furnace fronts, and are hand-fired. 
Poulton’s blocks were used for the setting. The tops of 
the boilers and the front end-plates are covered with 
magnesia composition ; in addition, the boiler fronts are 
protected by blue planished steel casings. 

The principal dimensions of the boilers are as follow :— 


Internal diameter inside inner rings 8 ft. 

»  lengt a ee + 30 ,, 

.» diameter of furnace tubes 8 ft..2 in. 
Thickness of shell-plates (mild steel) 2 in. 


* flue tubes (Adamson fianged ys in. (end rings 
seams, mild steel }h in.) 


we end plates (mild steel) 4} in. 
Diameter of junction-valves ae we 7 45 
eed-valves 


” f . o- 2 ” 
Intended safety-valve load .. . 160 Ib. a sq. in. 
, Superheaters.—These are of the Musgrave and Dixon 
ype. 
by the flue gases immediately on leaving the furnace- 
tubes. Each superheater consists of 35 U tubes of solid- 
drawn steel, arranged in para!lel ; the tubes are ls in. in 
outside diameter, and about 15 ft. total length. The 
heating surface is 217 square feet, and the area of 
for the steam is equivalent to that of a 7#-in. diameter 
pipe. The tube-plate, 1} in. thick, is made of mild steel, 








_* Paper read before the Institution of Mechanical En- 
gineers, July 22, 1904. 


One is placed behind each boiler, and is traversed | 30 





ne nan | 





while the top box is of cast steel. Thermometer pockets 
are Fate 9 before and after the superheater. 

Steam-Pipes.—The steam-pipe range is of mild steel, and 
10 in. in diameter. 

The total length of the 10-in. piping is about 1465 ft., 
and next to the engine there is about 10 ft. of 9-in. dia- 
meter piping. <A drop leg, of 21 in. in internal diameter 
and 4 ft. 6 in. high, is fitted immediately before the main 
engine stop-valve, and the pipes are arrranged with a fall 
from the boilers to this point. The straight lengths are 
ee and the bends, tees, and elbows are of cast 
steel. 

Economisers.—These are of the ordinary Green type. 
The water rises through all the vertical pipes ; these are 
arranged in three groups of 64, 96, and 64 = total 224 pipes. 

Auxiliary Feed-Pump.—For boiler-feeding and manu- 
facturing purposes when the main engine is at rest, a 
Weir feed-pump has been erected; the pump is of the 
well-known type—single-cylinder, double-acting vertical— 
and has a capacity of 4000 gallons per hour, at a speed of 
12 double-strokes to the minute. The steam cylinder is 
9 in. in diameter, and the water cylinder7 in. in diameter, 
and both strokes are 21 in. This feed-pump was used for 
feeding during the tests. : 

Description of Engine (Figs. 3 and 4).—The engine is of 
the horizontal compound expansion jet-condensing type, 
with two overhung cranks set at right angles, the high- 
pressure crank leading. The general arrangement of the 
engine is shown in Figs. 1 and 2. Figs. 3 and 4 give 
further details. 

General Description.—The cylinders are unjacketed. 
The high-pressure cylinder is supplied with superheated 
steam, and a reheater is fitted to heat the low-pressure 
cylinder steam supply. The steam used for reheating 
purposes is taken by a separate 3 in. branch from the 
main steam-pipe, and arrangements are made to pass the 
hot water of condensation to the feed supply of the 
boilers. Two Edwards air-pumps, each 26 in. in diameter 
by 18 in. stroke, are worked off the tail-rod of the high- 
pressure piston. The flywheel, 20 ft. in diameter, is 
grooved for thirty-six 1}-in. ropes, and the power is trans- 
mitted direct from the engine to the various floors of 
the mill. 

General Sizes.—The principal dimensions of the engine 
are given below: 

Economical load 
Cylinder sizes .. 


Ss 1200 horse-power 
.. H.P., 25 and 4, in. diam.; 
L.P., 52 and , in. diam. 
Stroke of engine : 5 ft. 
Revolutions per minute 
Crankshaft of forged 
Martin mild steel— 
Two necks .. ee ce 
Diameter of body of shaft a 
Diameter of body at flywheel ae 
Crank-pins.. oo ais .. 9in. diam. by 104 in. long 
Crank of forged scrap iron .. = 10 in. thick 
Piston-rods and tail-rods of mild f H.P., 6 in. diam.; L.P., 


Siemens- 


.. 15in. diam. by 31 in. long 
§ in. 


steel in. diam. 
Flywheel 20 ft. diam.; 36 — 
1j-in. ropes 
Weight of rim of wheel .. 33 tons 
Steam stop-valve .. = 9 in. diam. 


3 ft. 11 in. 
101 


Injection valve os 

Reheater of mild steel— 
Diameter of outer shell 
Number of tubes 


Internal diameter of tubes z 24 in. 
Heating surface exposed to heat- 
ing steam .. ar S 600 sq. ft. 


Weights of Principal Reciprocating Parts. 


H.P. Side. L.P. Side. 
Ib. Ib. 
Connecting-rod.. ae Se 2890 2890 
One pair of main slide-blocks 504 504 
Piston-rod cross-head .. ss 728 728 
Piston-rod ee a4 1905 2575 
Piston... a 840 
Back slide-block 220 260 
Air-Pump Gear. “ 
One top connecting-rod .. ne ri 168 
Two air-pump connecting-rods—each.. 224 
Two cross-heads and slide-blocks—eac 224 
Two pump-buckets—each oe a 504 
Two pump-bucket-rods—each .. 280 
One air-pump lever * ae 2690 
Stresses in the Principal Parts. 
oe per 
n. 


Crank-shaft necks (combined bending and twisting) 6770 


Orank-pins (bending) .. ‘ 


2 bearing) oe 2 «é oe 
Piston-rod body (compressive and tensile) .. .. 2630 

ai at cotter-hole (compressive and tensile) 3542 
Cross-head pin (bearing) .. wd re éw 

af » (bending). . os ve a5 3280 
Connecting-rod cotters and gibs (shearing) .. 5520 


Basis of Calculations.—The load on the high-pressure 
piston has been taken at 160 Ib. pressure per square inch, 
and in the low-pressure as 35 lb. per square inch. This 
gives practically the same total load on each. 

Crank-shaft Necks.—The total overhang of the crank 
has been taken at 23 in. for the purpose of calculating 
the bending moment. For the calculation of the twisting 
moment the total force on the piston has been taken 
as acting tangentially to the crank circle at a radius of 
in. 

Crank-Pin.—The stress is calculated as in a cantilever 
uniformly loaded with a total load equal to the load on 
the piston. Pisin : 

Piston-Rod Body.—The stress given is the simple com- 
pressive and tensile stress due to the steam | on the 

iston. 
. Crosshead-Pin.—This is calculated with the load as 
uniformly distributed on a beam with ends simply sup- 


po : ‘ 
Cylinders. —The cylinders are unjacketed (Fig. 5). They 


are covered on the barrels and covers with magnesia heat- 
non-conducting composition not less than 24 in. thick, 
and the whole covered with planished steel, secured by 
screws. The inner surfaces of the cylinder are machined 
smooth and polished. The steam and exhaust-valve 
chambers are cast with the cylinders, and are placed 
beneath the cylinder at each end, as shown in Fig. 5. 

The valves are of the Corliss type, arranged so that the 
cut-off in the high-pressure cylinder is controlled by the 
governor. The cut-off in the low-pressure cylinder 1s ad- 
justable by hand. Floating metallic packing is used for 
the piston-rod glan 

The piston-rods in both cylinders are prolonged to back 
slides, which are so arranged as not to interfere in any 
way with the removal of the back covers of the cylinders. 
The pistons are Macbeth’s patent with white-metal anti- 
friction shoes, and Ramsbottom spring-rings which extend 
three-fourths of the circumference only. 

Flywheel.—The double flywheel is built in two sections, 
with eight arms and eight ae each. Along the 
front of the flywheel is arranged a bar, which is connected 
by levers to a bell, so that, should any rope begin to fray 
or over-ride, it will come in contact with this bar, and so 
ring the bell to alarm the attendant. 

Governors.—The governing of the engine is effected by 
on ordinary high-speed centrifugal loaded governor, 
assisted by a supplementary governor. The load on the 
main governor partly consists of a weight secured to the 
end of a screwed lever. The sensitive supplementary 
governor at the slightest change from middle position 
can, by means of gearing, slowly screw this lever and its 
balance-ball outwards or inwards if the engine varies 
from the desired mean speed, and this action takes place 
quite independently of any quicker movement of the main 
governors. In this way, while the prompt action of the 
main governor is not affected, nor the length of the 
governor-rods altered, as in some arrangements, it is pos- 
sible to secure an almost.dead mean speed irrespective of 
permanent load changes, vacuum variations, or boiler- 
pressure fluctuations. Without this device, the main 
governors would have torun in a different plane, and, 
consequently, at a different engine speed for each change 
in the cut-off point. Special devices are provided to 
prevent the supplementary governor being injured b 
over-screwing. A suitable knock-off ang is also Deovided. 

Reheater.—The reheater between the cylinders is of the 
tubular type, with boiler steam outside the tubes and low- 
pressure steam inside the tubes. It consists of an outer 
shell, 3 ft. 11 in. in internal diameter and 8 ft. long, and 
two tube-plates, with 101 tubes 24 in. in internal diameter. 
On the underside of the reheater shell is fitted a drain- 
bottle, from which the water of condensation is carried 
to the suction side of the boiler feed-pump. The shell, 
the tube-plates, and the tubes are made from Siemens- 
Martin mild steel. This reheater is covered with heat- 
non-conducting composition. 

Barring-Engine.—The barring-engine, which is a small 
two-cylinder vertical, 6 in. in diameter by 6 in. stroke, 
gears with the flywheel, which has teeth cast on the 
inside of the rim. Steam is — to the engine from 
the main steam-pipe range, and the gearing is sc arran 
that when the main engine starts away, the drivin 
pinion is thrown out of gear, and automatically shuts o 
the steam from the barring-engine. 

Lubrication.—Both cylinders are fitted with large sight- 
feed lubricators having three deliveries, which are fed 
from two mechanical pumps, and in addition to these 
with a large non-automatic brass hand-pump flushin 
lubricator. The main bye Sagecey caps are eac 
fitted with oil-pump and oil-box with sieves, through 
which the oil is filtered after bein —— from the 
crank-race. A centrifugal oiler of the banjo type is 
attached to each crank, and is supplied with a sight-feed 
arrangement. The piston-rods are lubricated at each end 
of the cylinder with the ordinary continuous lubricator 
depending on capillary attraction. 

Bearings.—The main bearings are all lined with mag- 
nolia metal. 

Grease Separator.—A large vessel was fitted in the low- 
pressure exhaust-pipe in order to separate as much oil as 

ible from the exhaust steam. This vessel has not 
en successful. (See also ‘‘ Remarks on Test” at end of 
this paper.) 

Arrangements for the Test.—The test was carried out 
by the speciul staff of the National Boiler and General 
Insurance Company, under the supervision of the author, 
the arrangement of all the details being carried out by 
his assistant, Mr. Henry Pilling. 

Coal Measurement.—The coal was all weighed on tested 
scales into numbered 1-cwt. the tare of each 
being made the same. Twenty bags were employed, an 
as each bag was filled and weighed it was set down in 
numerical order, ready.for tipping on the firing-floor as 
required. 

Feed- Water Measurement.—Two vertical cylindrical 
tanks of pian iron, each 3 ft. in diameter and about 
6 ft. high, were used for the feed-water measurement. 
Each tank had a gauge-glass extending from near the 
bottom of the tank to the top, and behind each glass a 
graduated scale was fixed. The calibration of the tanks 
was made by the addition of water at 63 deg. Fahr., 
100 Ib. being added at one time, and the height of the 
water was noted and marked on the scale after each 
addition. Each tank was supplied by a separate visible 
delivery with separate cock, and the tanks were used 
alternately. The cocks on the outlet side of the tanks 
were examined and found tight, as were also all the 
joints on the feed-ranges. The Weir pump was used for 
the boiler feed supply, and the steam for this pump was 
taken from the isolated No. 3 boiler. 

Indications of Engine.—Four Crosby indicators were 
used, one being attached by a short direct connection to 





each end of each cylinder. th ends of the high-pressure 

























samples was made continuously throughout the tests. The € 
— of collection varied from 45 minutes to 75 minutes. | the start, and all steps were taken for having the read- 


order to obtain the actual quantity of steam which 

to the engine. No other deductions of any kind have 

been made, the whole of the balance of the feed-water | for an hour before the oueaing and ending of the tests. 
Care was taken to have the fires at the end of the test as 

1 the instruments used | nearly as possible in the same condition and of the same 
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eylinder were indicated simultaneously, and immediately 
afterwards the same procedure was carried out with the 
low-pressure cylinder. Diagrams were also taken at 
intervals from the Edwards air-pump. 

Revolutions.—A revolution counter was attached to the 
engine, and the total revolutions were thus taken for the 
whole time, but the speed was checked at intervals by 
timing with a stop-watch. 

Reheater Water Measwrements.—Careful measurement 
was made during the two tests on Thursday, June 11, 
1993, of-all the condensed water resulting from the steam 
used in the reheater. The measurement was made by 
collection in buckets, which were immediately weighed. 

Pressures.—Special standard pressure - gauges were 
attached to the boilers, and the gauges on the engine 
were compared with standard instruments. 

Draughts.—Draught readings were taken over the fire- 
bridges of the boilers, at the inlet and at the outlet to the 


Fig. . 


GENERAL ARRANGEMENT CF ENGINES, BOILERS, 
AND ROPE DRIVE , BESSBROOK. 
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cators were the latest ‘pattern of the Crosby type, 
and were checked for accuracy at all parts of the 
spring range on the special testing gear of the National 
oiler and General Insurance Company. With this ap- 
paratus steam up to 300 lb. pressure can be used, .and 
each spring is tested in its own indicator against duplex 
standard pressure - ga which have been calibrated 
‘against a mercury column. In this way the whole 
error of the instrument is ascertained, whether of the 
motion or of the spring, and each spring is tested as 
nearly as possible under the temperature conditions which 
obtain in actual use of the indicator. The springs were 
tested for pressures below atmospheric pressure by dead- 
weight loading. All thermometers were tested in oil, 
either against the company’s electrical pyrometer or 
against Kew certificated standard glass thermometers. 
Description of Test.—On the day previous to the test, 
all the instruments were placed in position and trial 
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clinker before 9 a.m., and the ashes and clinker cleared 
out from below the firegrate. The firing-floor was swept 
and the test started with a clean-floor. The same proce- 
dure was carried out before the test finished. 

The various observers were distributed as follow :— 

One observer for feed-water measurement. 

: — observer for coal measurement and water-gauge 
evels. 

One observer for boiler Y game temperature before 
and after superheating, and draught at boiler fire-bridge 
and at chimney. 

One observer for the collection of flue gases, analysis of 
same, and flue temperature and draught readings, before 
and after economiser. . 

One observer for the temperature reading of steam at 
the entrance and exit of the reheater, temperature of 
injection and overflow water, collection of reheater 
drainage water. 
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economiser, and at the chimney base. The instrument | readings taken, so that no hitch which could be foreseea | Two observers for the indication of the engine cylinders 
used for this purpose was the ordinary U-tube, containing | might interfere with the official test. On Thursday, | and air-pump, steam-pipe pressure, receiver - pressure, 


water, and having a graduated scale behind. 


June 11, the test was conimenced exactly at9a.m.. The 
Flue Gas Analysis, and Temperature.—Samples of the | engine had been started at 6 a.m. that morning, and only 


flue gases and also the flue temperatures were taken at | stopped from 8.15 to 8.35 for oiling and cleaning purposes, | _ 
the inlet and outlet of the economiser. The collection of | so that the conditions were normal. The watches of the | similar lines. 


various observers were compared and corrected before 


| and vacuum pressure readings, also temperature in the 
exhaust-pipe. 


The test in the afternoon was conducted on exactly 


On Friday, June 12, the engine was tested with no 


steam supply to the reheater jacket, so that the condi- 


he analyses of the flue gases were carried out in an| ings made as nearly as possible at the same time. The| tions were those of an engine without a reheater. In 





Orsat apparatus. The thermometers used were of the | observations of temperatures, pressures, and the indica- 
mercurial type, with compressed nitrogen overthe mercury. | tions were made at intervals of 20 minutes during the 
i Pip teehee occurred | four-hour test which followed. Samples of the flue 

at one of the boiler safety-valves and also at the econo- 
miser safety-valves. These drips were weighed and sub- 
from the total weight of feed to the boilers, in| levels in the boilers were noted at the start, and at 

the end of the test these levels were exactly the same as 
at the beginning. The water-gauges were not touched 


es.—A certain amount of 


being taken as the steam — of the engine. 
Calibration of Instruments.—A 





were carefully calibrated before the test. The indi-| thickness as at the start. The fires were cleaned of 


gases were collected almost continuously, the’ periods 
of collection averaging about one hour. 








The water-| lines recommended by the Committee of the 
of Civil Engineers :— 


other respects the test was a repetition of the. others. 
The coal used in the boilers was not weighed at the 
Friday test. 


The following results of the tests are senged on ~~ 
nstitu 


General Description oe ra of Boiler- House 


mt. 
- Type of Boilers :—Two Lancashire boilers, each with Musgrave 
and Dixon superheater. 


Pressure for which designed :—160 1b. per square inch above 


tmospheric pressure. 
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Tests made, at an output/of about, 10,900 Ib. per hour at  pres- Flue Gases. Ref Available heat (hydro- B.Th.vU. 
sure of about 1551b. per square inch. Relieiise Thursday, June 11, 1903. No. en in coal burned to F 
f trials :—To determine the evaporative efficiency of ; Y> ’ “ __gteam) .. ‘.. "2. 18,640 
MS of tr Pp y Number. Morning. Afternoon. 58 Heat teansiuved te <= 
ais 2 r D 21 Analysis of dry flue vin, a. f iS = as AR water and snpuboaied 
cription of Boilers and Leading Dimensions. gases :— folume. Weight. Volume. Weight. steam. (Thermal effi- 
General Desoription of . Carbon dioxide—p.c. 634 . 945 828 12.25 ponies vanes 
Reference Carbonic oxide ,, a ee ee = 39 Heat carried away by 
Number. ; 7 Oxygen ax i Soe 14.09 10.36 11.15 products of combus- 

1. Two Lancashire boilers, 8 ft. in diameter by 80 ft. long. Nitrogen (by differ- tion ea ees -. 1,658 
Grate area, 38 square feet each boiler. : ence) p.c. 80.66 7646 81.36 766 40 Heat carried away by 
Water-heating surface, 920 square feet each boiler. 22 Average temperature excess air as = 2,628 
Ratio of water-heating surface to grate area, 24.21 to 1. leaving boiler flue 41 Heat lost in evaporating 
Superheating surface, 217 ft. by 2 ft. = 434 square feet. deg. F. 642 635 and in superheatin 

2 Method of starting and stopping the test :—The fires were 28 Mean specific heat of pro- moisture mixed in fuel, 

a ~ — :- “9 removed, = tests ducts of eo 5 4,84 per cent. .. as 87.32 
started wi in clear fires. eé same procedure was B.Th.U, 0.249 0.24 2 

carried out immediately before the tests finished, and at | « Sat St ae 

the finish the fires were in the same condition as at start. Atr and Draught ek Si 

8 Method of stoking :—Hand-firing. trang Draugn, 43 Heat lost by unburnt és 

4 Produetion of draught :—By chimney. 24 Temperature of outside carbon in ash .. * 482 

6 Chimney :—Height, about 140 ft. Area at bottom, 14.6 ai de 62.7 64.6 44 Balance of heat account. 

square feet. Area at top, 18.25 square feet. 25 Barometric pressure Errors of observation 
6 Total grate area (excluding dead-plate) :—76 square feet. (29.92 in. of mercury), and unmeasured losses, 
(Two boilers.) Ib. per sq. in. 14.7 14.7 such as those due to 

8 Total effective heating surface of two boilers and two 26 Draught over fire, in. of radiation, escape of un- 

superheaters :—2274 square feet. water .. oe mp 0.2 0.2 burnt hydrocarbons, 

9 Capacity of water space :—2322 cubic feet. (Two boilers.) 28 Draught at gas exit from loss in hot ashes, &... 

10 Capacity of steam space :—694 cubic feet. (Two boilers.) boilers .. oe ae 0.22 0.25 
11 Area of water surface in boilers :—431 square feet. (Two 29 Draught at base of chim- 
boilers.) a 0.51 0.52 Total .. .. 18,649 
| ( [ 
: 7 
f : 
; ff ® L 
Fig.3. ' 
| 
Sais ens —— P 
“8: oO i ee = 
xs ] 
3 T i 
; ial 
Avs 
a " iy 
— 3 
Horizontal 
Compound Expansion 
Fet-condensing 
Engine. 
Q J 
Fig.5. HIGH PRESSURE cvemee Deductions. 
VY | 5 Heat t tted ore 
N oA | 4 eat transmi per sq. 
BEVy | ft. of heating surface 
KG Gf per hour B.Th.U, 4992 
inte N i — 46 Weight of fuel fired per 
Se mm SS | a eee ee 
| 47 Weight of dried fuel per 
Ulli, sq. ft. of grate per 
2 ZI S9$V_ | boar ie hei 18.27 
N | 48 oe and 
RSS | 
my Bp fe ae of Fuel pas pout 7.487 
LIAS) | 49 Equivalent evaporation 
Vy Pz from =< a ~~. 
iam ZZ. Z2y per pound of fuel as 
fired .. ee: 8.071 
50 Water evaporated and 
—— per a 
of dried fuel . . 7,848 
EXHAUST. STEAM. SENARST: 51 ss heer evaporation 
0 ? 2 3Fb, rom and at 212 deg. 
(43730) per pound of dried 
Equiv ae “A be 8.46 
. F 5 52 uivalent evaporation 
Particulars of Observations. a " F ee gan oe fa ew ££ 
Reference rada rom pump per hour, ib. y 5 value o ri ue 
Number. ‘joie és py tes oy “3 Water evaporated ‘per from and at 212 deg. 
12 Duration of trial—hours ; 4 ‘ nou. 4. oe | Ds 10,901 10,962 Fahr. .. ee 9.02 
22 Temperature of feed to 53 Weight of feed evapo- 
Fuel. boilers .. deg. F. 259 245 a from and at 
13. Description : North Wales Steam. 212 deg. F. per sq. ft. 
(Point of Ayr).. .. +. + 83 Gauge pressure—Ib. per of hang ar ae 
1 Fired perhour .. Ib. 1456 1409 squareinch .... 155.3 158.9 55 Page oe aN en 5.167 
15 Analysis of coal (given on 84 Absolute pressure — lb. ate te eee 
eee 1) = i persquarelnch ... 170 173.6 PO gd ae RI Fae ‘ 
eg era ary cg 0.046 0.046 86 Temperature of eo - ‘ theoretically required 
17 Calorific value of dried j q PR ana Py Sai — ee Ib, 2.81 
fuel by bomb calori- leaving  superheater | Nore.—The specific heat of Superheated steam has been taken 
meter B.Th.U. per lb. 14,040 14,040 deg. F. 491.6 481.6 | at 0.6—vide Bach in “ Zeitsc'! 
18 Carbon value of 1 Ib. of: ; ; | nieure,” 1902, page 729. 
dried fuel od st 0.988 0.938 Heat Account and Deductions.—Boiler and Superheater. | Economiser. 
‘ Reference Heat Account (per Per Per | Reference 
19 Ash and Clinker. Number. Pound of Dried Fuel). B.Th.U. Cent. B.Th.U. Cent. Numbe® 
= — perhour .. Ib. 111.5 116.9 87 Total heat value of 1 lb. | 57 General Description of Economiser:— Three groups of 
pore weg matter in of dried fuel. (By pipes, 8+8+12 by 8 pipes broad. Total 224 pipes. 
ash perhour .._ Ib. 46 42 . bomb calorimeter) .. 14,040 14,040 ; 58 Heating Surface of Economiser :—2240 square feet. 

















































































































































































































Per 7. Per 
Cent. B.Th.U. Cent. 


100 =: 18,649 | 100 


59.89 8,558 62.7 


. 12.15 1,632 11.95 
19.26 1,653 12,11 


0.64 86.69 0.64 


8.58 454.5 3.33 


620.68 4.53 1264.81 9.27 














100 =: 18,649»: 100 







Afternoon. 
5059 
18,523 
17.68 


7.781 


8.45 


8.158 
8.86 
9.44 
5.237 
22.7 


2.15 


ft des Vereines Deutscher Inge- 
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Data Dedweed from Observations.—Economiser. 
; Tests. 

Morning. Afternoon. 

10,903 


60 


Weight of feed-water per 
h Ib. 10,964 


eS td 
Temperature of feed into 
di 61 


leg. F. 
Temperature of feed out 
deg. F. 


244.7 
635 
299 


of.. om 4 

Temperature of flue gases 

F. 642 

outof .. e 326 

Analysis of dry flue gases 
leaving economiser— 

Carbon dioxide (COg) 


rg cent. 

Carbonic oxide (CO) 

per cent. 

Oxygen (O) percent. 14.14 15.88 13.32 
Nitrogen (by differ- 

ence)(N) percent. 80.47. 76.56 81.13 76.90 


Heat Account (per Pownd of Dried Fuel). 


n “ eg. F. 
Temperature of flue gases 
deg. F. 


By By By By 
Vol. Weight. Vol. Weight. 


5.39 8.06 6.57 9.78 


12.30 


Morning. Afternoon. 

B.Th.U, PerCnt. B.Th.U. Per Cnt. 

Heat received from boiler 
flues in dry gases and 
steam per pound - of 
dried fuel (reckoned 
from air temperature) 
Heat transferred to the 
water (efficiency of 
economiser) .. ae 
Heat carried off in chim- 
ney gases pe o 
Balance of heat account, 
including errors of ob- 
servation and differ- 
ence of heat contained 
in brickwork at begin- 
ning and end of tests.. 452 


Deductions. 
Heat transmitted r 
square foot of heating 
surface of economiser 
per hour B.Th.U, 
Efficiency of _ boilers, 
economiser, and super- 
heater combined 71.3 73.69 


General Description and Dimensions of Engine - House 
, Plant, 

Type of engine :—Horizontal pound exp » made by 
Messrs. J. and E. Wood, of Bolton. 

Maker's rating of power :—1200 indicate@horse-power at 65 revo- 
lutions per minute, and at 160 lb. per square inch stop-valve 
pressure. 

Tests made at 980 indicated horse-power by staff of the National 
Boiler and General Insurance Company, Limited. 

Tests Nos. 1 and 2 were made with reheater in use, and test 
No. 3 with no steam in reheater jacket. 

Character of load :—Spinning machinery. 

Object of trials :—Contract guarantee. 


4286 3285 100 


45.63 
51.08 


1499 
1678 


963 899 





Reference 
Number 
88 General description of engine :—Horizontal compound, 
two cranks 90 deg. apart, H.-P. crank leading ; reheating 
receiver between high-pressure and low-pressure cylin- 
ders. No steam-jackets. Jet condensing with two 
Edwards air-pumps. 
89 Type of valves :—Corliss, all placed underneath cylinders. 
90 How governed :—The governor controls the cut-off in 
H.-P. cylinder, and the cut-off in L.-P. cylinder is varied 
by hand only. 

Method of measuring steam consumption :—Feed to boilers 
was measured, and this was taken as equal to the weight 
of steam supplied to the engine, no allowance being 
made for any ordinary leakage at valve-glands or safety- 
valves, except for a small quantity of water collected at 
= economiser relief-valve, and at one boiler safety- 
valve. 

Particulars of cylinders :— H.-P. L.-P. 

Diameter of cylinders in. 255 525 

Diameter of piston-rods 
and tail-rods .. in, 6 7 

60 
72.49 


91 


Stroke of pistons a 60 

93 Volumesswept by pistons 
per stroke cub. ft. 

93a Cylinder ratio Re 
94 Clearance volumes per 
stroke (mean of two 
ends) per cent. 
Receiver volume, includ- 
ing pipes, steam-chests 
of cylinder and re- 
heater pipes cub. ft. 
99 Reheater heating sur- 
face .. 8q. ft. 600 


Data Deduced from Observations. 

June 11, 

Reference Particulars of Morning. Afternoon. 

Number. Observations. Ist Test. 2nd Test. 

100 Duration of trial—hours 4 4 

101 Atmospheric pressure by 
aneroid barometer 

Ib. per sq. in. 14.7 


Steam. 
Weight entering H.-P. 
cylinder per hour Ib. 10,360 
Weight used in reheater 
jacket per hour Ib, f41 
Pressure by gauge at 
boiler side of sto) 
valve ..lb. persq. Ib. 
Pressure absolute at 
boiler side of stop- 
valve ..1b. persq. in. 
Temperature of steam at 
boiler side of stop- 


16.105 
4 


98 


80 


June 12, 

Morning. 

3rd Test. 
4 


14.7 14.7 


10,355 
596 


15+.5 156 


169.2 


valve .. eg. F. 467.67 

Superheat of steam at 
boiler side of stop- 
valve .. deg. F. 
in reheater 
Ib. per sq. in. 
Temperature of steam 
leaving H.-P. cylinder 
deg. F. 


999 


Pressure 
8.6 





June 11, June 12. 
Morning. Afternoon. Morning. 
1st Test. 2nd Test. 3rd Test. 


297.4 296.9 234.1 


Reference Particulars of 

Number. Observations. 
Temperature of steam 
leaving reheater dg. F. 
Superheat of steam en- 
tering L.-P. — 


eg. 

Drainage from pipe be- 
tween cylinders per 

hour’ .. os 

Temperature of ' water 
leaving reheater jacket 

deg. F. 260 


Exhaust Steam. 
Pressure (absolute) at 
exit from engine 
b, per sq in. 1.4 
Temperature at exit from 
engine .. deg. F. 118.5 


Power. 
Mean effective pressure 
in H.- Ng cylinder 
per sq. in. 
Corresponding I.H. - P. 
developed in H.-P. cy- 
linder .. es = 
Mean effective pressure 
in L.-P. cylinder 
Ib. per sq. in. 
Corresponding I.H. - P. 
developed in L.-P. cy- 
linder .. Pr as 
Mean pressure referred to 
L.-P. cylinder 
Ib. per sq. in. 
Mean area of L.-P. cy- 
linder —~ sq. in. 
Revolutions (by counter) 
r min. 
Piston speed in L.-P. 
cylinder in feet per 
minute .. +. 651.82 651.78 
Total I.H.-P. 981.8 974.9 
Heat Account and Deductions. 
Heat Account (from 32 deg. Fahr.) in B.Th.U. 
B.Th.U. p.c. B.Th.U. p.c. B.Th.U. p.c. 
Heat equiva- 
lent of 
LH.-P. per 
minute 

Heat leaving 
engine in re- 
heater jacket 
n, per 
minute .. 
Heat leaving 
engine in 
exhaust 
steam and 
Balance of 
heat account 

r minute 
ross heat 
supply enter- 
ing engine 
per minute 227,850 100 226,950 100 284,420 100 

Deductions (Reckoned from Exhaust Temperature’. 
Reference Number of Test. 

Number. First. Third. 
222.95 


125 a per minute 
per I.H.-P. B.Th.U. 216.85 
126 Thermal efficiency p.c. 19.56 19.02 
127 Heat theoretically re- 
required per minute 
by standard engine 
(Rankine cycle) B.Th. U. 
Efficiency ratio .. es 
Pounds of steam used 
per I.H.-P. perhour .. 
1304 Making allowance for the 
heat available for 
supply to boiler in the 
hot drainage water 
from the reheater the 
pounds of steam used 
perlL.H.P.perhour = 11.02 11.146 =:11.59 
Nors.—In all the above calculations the specific heat of the 
6 tecgpamege steam has been taken at 0.6. See note on page 167. 
Below are given, however, some additional figures for comparison 
with the specific heat taken at 0.48, as recommended in the code 
of the Institution of Civi] Engineers. 


Repetition of Lines 125, 126, 127, and 128 on the Basis 

of Specific Heat of Superheated Steam taken at 0.48. 
Reference Number of Test. 
Number. Second. Third. 

126 ———— per minute 

r I.H.-P. se® os 214 221 
p.c. 198 19.16 

Heat theoretically re- 

quired per minute 

by standard engine 

(Rankine cycle) 152.3 
Efficiency ratio .. 0.715 


Economy of Complete Plunt. 
rst Test. 


61.1 61.9 


98 150 


54.91 


503.1 


11,61 11.69 10.6 


478.7 482.4 438.6 


238 
2087.8 
65,09 


23.64 
2087.8 
65.178 


23.81 
2087.8 
65.182 


650.9 
980.2 


41,641 18.28 41,347 18.22 41,570 17.73 


2,056 0.9 2,267 1 


184,153 80.82 183,336 80.78 192,850 82.27 


Second. 


217.15 
19.53 


153.2 
0.667 


11.59 


152.7 
0.703 


11 24 


151.8 
0.700 


11.10 


128 
180 


First, 


pe 213 
126 Thermal efficiency 19.89 


127 


153.7 
0.695 


153.2 


128 0.715 


Second Test. 
Total heat value of fuel 
fired in boilers per 
— -" ais . 
eat equivalent r 
minute of I.H.-P. =. 
veloped .. = 
Percen of 
utilisedin I.H.-P.  .. 
‘oal fired per I.H. P. per 
hour... te as 


166 


315,995 305,779 


167 
41,347 
13.53 
1.44 


41,641 
13.18 


1.48 


Notes on Test Results. 

Reference No. 15.—The actual coal used at the test was 
not analysed. The fuel analysis, which has been assumed 
for purposes of calculation, is based on the calorific deter- 
mination, and is as follows :— 


169 heat 


171 


Per Cent. 
é 4.5 


77.70 
12.83 
4.97 


We have since had an a apreng A of analysing coal 
from the same pif, and although this had a higher calorific 
value than the fuel used at the test, yet, having regard to 
the different prensa ash, the analysis agrees fairly 
well with that givenabove. The analysis was :— 
Per Cent. 

ae 

809 


Hydrogen 
Carbon .. 
12,19 


O.N.S. ae pe a» 
- os ee da ee + as 1,81 
Calorific value by bomb calorimeter 14,771 B.Th.U. 

Reference No. 17.—Samples of the coal were taken at 
the filling of each bag; these were thoroughly mixed in 
the usual way, and a sample selected for testing. The 
calorific value was determined in the company’s labora- 
tory in a Mahler-Donkin compressed oxygen bomb calori- 
meter. The determinations were made y the company’s 
chemist, Mr. W. Barlow, F.I.C., Assoc. R.C. Se. I. 

Reference No. 21.—The gas analysis was not good, 
although instructions given to the fireman on the day of 
the test resulted in improvement in the afternoon’s test 
as compared with the morning. As a rule the gas analysis 
may be taken as a test of the efficiency of the firing by 
the stokers. For comparison, the results of the ree Math 
obtained at the Delta test, which is briefly referred to 
later, are given. a 

Analysis of Flue Gas made at the Delta Test. 
Carbon dioxide (COg) per cent by volume. . " 10.27 
Carbonic oxide(CO) .. - = oe = 
Oxygen (O) oe os es <0 an 8.12 
Weight of air used per pound of coal ih 19 

Apart from any question of design, the test results of a 
boiler depend much more upon manipulation than do the 
test results of a steam-engine. In the case of the engine, 
provided the valves and pistons are tight, test results 
will not vary much whether the attendants give special 
attention to the engine or not during the test. In the 
case of the boiler, however, the economic result is vitally 
affected by the eager, Be firing. With heavy excess of 
air a low efficiency of boiler plant will result, whether 
the plant is well designed or not. In this instance, these 
considerations have to be borne in mind in interpreting 
the figures of the test relating to the flue gases and the 
figures derived from these in lines 40, 55, 56, &c. 

Reference No. 31.—Water evaporated per hour equals 
total feed, less leakage from economiser relief-valve and 
one boiler safety-valve. 

Reference No. 37.—Two values are given for the heat 
value of the coal. The first value gives the heat actually 
evolved in the bomb calorimeter, with the steam in the 
products of combustion cond: to water, and conse- 


wae the latent heat gi 
t 


nt he given =e The second value is 
e bomb determination the latent heat of the steam. 


This represents the effective heating value of the coal 
under ordinary conditions of combustion, where the gases 
and the steam pass to the chimney at a high temperature 
with the steam in a gaseous condition, and the latent 
heat not given up. This second value is used throughout 
the balance-sheets. 

Reference Nos. 94 and 98.—These volumes have been 
calculated from the drawings. 

Reference Numbers 102 and 103.—These quantities 

ther equal line 31, less the leakage from the boiler 
safety-valve. It is to be noted that, with the exception 
of the very small deductions of leakage from the econo- 
miser relief-valves and the boiler safety-valve (maximum 
about 121b. per hour), the total water passed through 
the feed-pump has been debited to the engine. 

Reference No. 107.—There were 150 1b. of water per 
hour from the receiver in the afternoon as compared with 
98 lb. in the morning. This was no doubt principally 
due to the superheat in the afternoon being less than in 
the morning. For the same reason we have the differ- 
ence in line 103. 

Reference Number 108.—There was no arrangement for 
determining accurately the temperature of the water, but 
probably the temperature would be higher than that 
stated, as the temperature of saturated steam at the 
pressure in the reheater was about 367 deg. Fahr. Taking 
the temperature at 367 deg. would be slightly in favour of 
the engine, but the difference this would make in the 
steam consumption of the engine is inappreciable. 

Reference No. 109.—These pressures were not measured 
directly, but are taken as the pressures corresponding to 
the observed temperatures in the exhaust-pipe from the 


engine. 

) No. 112.—The mean pressures were obtained 
by an Amsler’s planimeter, and checked by a ‘‘ Coffin” 
averager. 

Reference Nos. 125 to 130a.--The economic performance 
of the engine shown by these figures is considered to be a 
satisfactory one. It is, of course, recognised that equally 
gost performances are obtained by other types of engine, 

ut generally this result has been accompanied by a 
greater complication of working parts and apparatus 
than existed in this arrangement of engine, superheaters, 
and boilers. The result shows that high economic work- 
ing can be attained with a moderate doires of superheat 
by an ordinary compound engine without steam-jacketing. 

Amongst the details of the design of the engine which 
have contributed to. this result may be mentioned the 
reduction of the internal clearances and internal cooling- 
surfaces, turning and polishing of the piston and cover 
surfaces internally, and careful covering of the cylinders 
and pipes and heated with composition and ing, 
resulting in low radiation losses, in. low boiler-house 
temperature, and low engine-house temperature. 

No doubt also the steam-tightness of the pistons and 
valves has contributed largely to the economic results. 

After the engine had been started, and before the test, 
the valves, cylinders, and pistons were examined, and al! 
the wearing surfaces of these parts were found to be in 
beautiful condition and all practically steam-tight. 





(To be continued.) : 
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“‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprzn sy W. LLOYD WISE. .. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS OF 1883—1903. 

number of views given in the Specification Drawings is stated 
Tema glans as ae he en eet 


al 
Where inventions are from abroad, the Names, 
ee. af the Communiaaios are give Ics the Patent Ofte Sale 
h, 25, Sor Buildings, Chancery-lane, W.C., at 
Unt 
The date of the ad: 
ification is, 
atent has been sealed, 
An; pereen snty, af ang Sine ene Pues 
ce ntis atthe Patent On of oppo to the f a 
grant of a 
Patent on any of the mentioned in the Acts, 
AGRICULTURAL APPLIANCES, 


15,018, W.Barr and R. Barr, Cluntagh, Crossgar, 
Co. Down. Reaper and Binder. [2 Figs.) July 7, 1903. 
—In a machine constructed according to this invention, the main 
frame a ismounted upon a pair of travelling-wheels ¢ running upon 
a common axle b, and the finger-bar d of the machine is supported 
by the frame, so that its rear side is’ practically in line with the 


J 





rear sides of the travelling-wheels. With this arrangement of the 
finger-bar, the travelling platform or apron % which is arranged 
behind the finger-bar, can be extended behind the travelling- 
wheels, and thus convey the grain direct to the binding mecha- 


nism without elevating it above the wheels. (Accepted May 18, 


1904.) 
ELECTRICAL APPARATUS. 


16,524. Siemens Brothers and Co., Limited, West- 
ter, and H. Berry, Blackheath, London. Elec- 

tric Brakes. (3 Fs.) ‘July 27, 1903.—This invention relates 
to a brake constructed so that the wear on the brake-shoes may 
easily be taken up, and especially designed to be controlled by.a 
solenoid. On the shaft to which breaking action is to be applied 
is keyed a wheel a. The brake is made in two parts D, c, each 
turning on a pivot d carried by the bracket e. To each part of the 
brake is attached a shoe f, which, in braking, is brought to bear 
on the periphery of the wheel a. Fixed to the part c of the brake 
are two brackets g, g!, and between these, attached at one end to 
bracket g!, is a tubular brass spool for the solenoid winding 7. The 
spool is held to the bracket g by a plug k screwed into the bracket 
and filling the end of the tube of the spool. The plunger / of the 
solenoid slides within the tube of the spool, which also serves as a 
dashpot, there being a hole drilled through the plug. A pin on 
the end of the plunger 7 engages a gab on the end of a lever arm 





n turning on a pivot carried by the part ¢ of the brake. Another 
arm o turning on this pivot bears against a roller on the part b 
of the brake, and through ‘this arm works a set-screw q bearin 
against a lug n2 on the arm. When an electric current is pass 
through the solenoid, the plunger is drawn inwards, and the arm n, 
through lug n2, set-screw g and arm 0, ome downwards the part 
U of the brake to an extent limited by the set-screw r on the 
bracket ¢, against the action of a spring # which is in compression 
between a lug on part ¢c of the brake and a crosshead on-a rod 
connected with the part b of the brake. When part } can no longer 
be moved owing to set-screw 7, continued motion of the plunger 
lifts part c, When current is cut off, the spring.s applies the 
brake. As the brake shoes ¢ wear away, the two parts of the brake 
approach each other. The set-screw q is for the pu of ‘ad- 
justing the brake to compensate for this wear by allowing the 
angular position of arm o with respect to arm 7 to be altered with- 
out altering the stroke of the latter. (Sealed July 19, 1904.) 


9821. A. W. Hill, London, and Sir Hiram 
Maxim Electrical Company, 
ited, London. Incandescent Electric erry om 

{8 Figs.) April 30, 1903.—This invention has for its object the 


gine constructed in accordance with this -inyention for -use in 
a submarine or submergible boat has a row or series of vertical 
ootition tn the teat, while leaving ampl t 

ion in the while leaving ample space at eac 
can for the movements of the officers or crew or those of them 


reyent their removal by unauthorised persons. The locking 

levice comprises obstructing-sleeves or parts, the said parts being 
80 shi or arranged as to.be moved into or out of: position only 
by the use of special keys or tools which fit the said device or 
devices. In one form of the invention a sleeve B (Fig. 1), having 
a peculiarly-shaped exterior, is fitted to the holder A, and is 
adapted screw thereon in such a manner that. when the lamp 
is inserted in the bayonet. joint D, the sleeve can, by the aid of a 
special key -or spanner fitting its peculiar exterior, be screwed 


#ig.l. Fig.2. 
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down on the pins of the lamp, and-prevent it being removed from 
the holder A until the sleeve B is again retracted, which can only 
be done by the key or spanner. In another form (Fig. 2) the 
sleeve B may be extended down: over the bayonet joint, and, 
instead. of being screwed itself, may be locked by a loose flanged 
ring H fitted round the holder and operated by a special key. 
The sleeve may be provided with a slot J adapted to be moved 
into and out of alignment with the entrance slot of the bayonet 
joint, so as to lock the pins of the lamp. (Sealed July 19, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7822. J.T. Douglas and F. H. Livens, Lincoln. 
Internal-Combustion Engines. [12 Figs.) April 5, 1904. 
—This invention relates to internal-combustion engines in which 
a portion of the air is admitted with the oil vapour by a separate 
vapour valve, whilst the main air supply is drawn into the cylinder 
through an independent valve, the object being to insure the 
proper vaporisation of the oil and the ignition of the charge, and 
also the adjustment of the heat ‘to suit oils of different specific 
gravities and different working conditions. A is an extension of 
the combustion-chamber of the cylinder, which communicates with 
it by the passage Al, The air for vaporising the oil enters through 
the inlet C and passes across the tube D supplying the oil. The 
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oil encounters the wall E!, which forms the roof of the chamber A. 
The vapour passes through the valve B. Simultaneously with the 
drawing in of the charge, air is drawn in through the main air- 
valve. On the return stroke the charge is compressed into cham- 
ber A and extension H, which latter, which is comparatively thin, 
becomes highly heated by successive explosions, and is prevented 
from cooling by the cover J, which has an asbestos lining. The 
degree of heat desirable in the extension H may be regulated by 
drawing back the cover J. _The chamber A and the vaporiser are 
protected by acoverO. When starting, the lid P is pulled away 
and a lamp placed underneath, the cover J is drawn back so as to 
expose the extension H, and the whole is heated in the usual 
manner. (Sealed July 19, 1904.) 

13,044, Vickers, Sons, and Maxim, Limited, Shef- 
field, and J. MoKechnie, Barrow-in-Furness. In- 
ternal-Combustion Engines. [4 Figs.] June 10, 1903. — 
This invention has reference to gasoline or other internal-com- 
bustion engines which are particularly adapted for and used 
in submarine boats, torpedo-boats, or other vessels, An en- 
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such a manner as to occupy 4 ome 
e and al 


may be varied according to the power required, due regard being 
had to the ye of operations ir are to perform in working. 
With boats having form and dimensions which have been 
demonstrated to be most suitable for submergible torpedo- vessels, 
= cylinders arranged in four pairs, working on the Otto cycle, 
ll be a very convenient number. e cylinders have trunk 
[ae and are grouped together in two rows—that is to say, in 
‘our pairs. The pistons of each pair are linked to the base of a 
double triangular connecting-rod. The crank-shaft is built up 
in the manner hereinafter described, with se crank-pins 
for each half of the double connecting-rod. e arrangement of 
the engine as specified allows the exhaust to pass directly upwards 
from the upper ends of the cylind A, rep’ it the 
cylinders, which are supported by columns B, B. The latter are 
secured to the bed-plate ©, and the whole forms a rigid structure. 
Each pair of cylinders, together with the main bearing D, should 
be cast or bolted together in a transverse line. Trunk pistons 
are fitted to each oad of cylinders, and are connected by 
links or piston-rods F to the angles of the base of: the double 
triangular connecting-rod F1, which connecting-rod is held in 
position by means of a radius lever H! pivoted at H2 to one of the 
columns B, B. The crank-shaft I is constructed with a separate 
crank-pin J for each of the connecting-rods, The necessary 
mechanism to actuate the induction and exhaust gasoline or oil 
valves may be arranged in any suitable manner. The same may be 
operated by means of scroll-gearing or toothed wheels and pinions 
actuated by any convenient part of the crank-shaft in combination 
with cams carried on counter-shafts N at the sides of the engine. 
(Sealed July 12, 1904.) 


MOTOR ROAD VEHICLES. 


11,928. C. Binks, Nottingham. Motor Cycles. 
(2 Figs. May 25, 1903.—This invention comprises a motor cycle 
without pedals, and having a crank-shaft arranged in a fore-and- 
aft position with re to the cycle frame, and adapted to 
rotate, through bevel gearing and a clutch, a cross or second 
motion shaft carrying the chain-wheel or the like. The motor 
crank-shaft 3 is provided at its rear end, which projects into the 
a 4, with a bevel-wheel 5 adapted to engage with the 

vel- wheel 6 arranged between the friction-plates 7. The 
friction-plates are mounted on the square portion 8 of the second 
motion shaft 9, which is provided at one end With a chain or belt 
peer 10, and at the other end with a sliding-collar 11 adapted 

be moved by a bell-crank lever 17, connected by means of a wire 
with the operating lever arranged in any convenient position on 
the frame of the cycle. The above-mentioned collar is provided 
with a bevelled end adapted to. project through the gear-box 
casing 4 and engage with the ends of levers 12 pivoted at 13, and 
provided with cam projections adapted to press against one of the 
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friction-plates 7. The above-described gearing is entirely enclosed, 
as shown, in the oil-tight gear-box, and all gears are arranged to 
run on ball-bearings 15 in oil. From the above description it will 
be readily understood that by — the collar 11 by means of 
the operating mechanism in the direction of the arrow, its 
bevelled end will engage with the pivoted levers 12 and press the 
cam projections 14 against the friction-plate 7, and so grip the 
bevel-wheel 6 between the said plate and the other friction-plate 7, 
and transmit the motion of the motor crank-shaft 8 to the second 
motion shaft 9 and chain-wheel. or the like 10. It will be obvious 
that a “free engine” is obtained by moving the sliding-sleeve 11 in 
the opposite direction to the arrow, thereby allowing the ends of 
the pivoted levers 12 to come together and release the grip from 
the hevel-wheel 6, so allowing the said bevel-wheel to rotate with 
the motor crank-shaft independently of the second motion shaft 9. 
The above-described cluteh may be applied very gradually, and, 
consequently, straining the chain or scraping the tyres when 
starting the cycle is avoided. (Sealed July 12, 1904.) 


RAILWAYS AND TRAMWAYS. 


14,228. L. Cooper, Jun., Manchester. Rail-Archor. 
(5 Figs.) June 27, 1903.—This invention refers to means for 
anchoring the rails of tramways to the rail under-beds, and its 
object is to provide a form of anchor which does not require the 
use of rivets or bolts to attach it to the rail, but is practically 
self-attaching. According to this invention, a short length of 
joist or other section of steel A is employed. This, when con- 
nected to the under-flange of a tramway rail, and embedded in the 
usual concrete, securely anchors the rail and holds it in posi- 
tion. The anchor-piece is longer than the width of the bottom 








flange of the rail, and out of each of its opposite edges two spurs 


or tongues Bare cut. Under such spurs or tongues pass and lie 
the edges of the rail-flange, and the manner of obtaining the 
them down. 


requisite tightness of the rail is by hammerin; 

Another way of, attaching the anchor-piece to fhe rail is by 
shrinking it on—i.e., by a) plying it to the rail whilst hot, and 
then allowing it to cool, and, by contraction, gripping the rail. The 
spurs or tongues may be variously formed. The improved device 








locking of incandescent electric lamps to their holders, so as to 


who have to pass to and froin the boat. The number of cylinders 


may be used either at or near the rail joints or intermediate of 
the joints only, or both ; and when used at the joints and at other 
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points requiring them, bolts and rivets may be used, as well as 
the spurs or tongues. The anchor-piece _ also be formed solid 
or be made up of riveted parts. (Sealed July 5, 1904.) 


20,665. H. S. Wainwright, Ashford, Kent. Loco- 
motive Engines. [4 Figs.) September 25, 1903.—This inven- 
tion has reference to an improved construction of draught-pro- 
ducing and spark-arresting apparatus for locomotive engines. 
a is the blast-pipe and b the wall which surrounds its upper part, 
is formed with openings ¢ and terminates flush with the top of 
the pipe a. The wall b is connected at its bottom to the pipe a 
by an inwardly-turned portion that is also formed with openings. 
d is the chamber formed by and between the pipe a and its wall b, 
and into and through which some of the hot gases from the fire- 
tubes e are induced to pass. / is a live steam-blower ring formed 
with openings g for the passage of the hot gases from the cham- 
ber d in addition to the steam outlet orifices. This blower-ring is 


























secured in place by bolts that pass through Ings on the ring f and 
on the wall b. On the blower-ring is mounted a spark-arrester, 
that shown being of the kind comprising upper and lower rings 
connected by notched bars that form a framework, around which 
wire is spirally wound, and which is provided with pivots j that 
take respectively into the chimney cone *k and an extension / on the 
blower-ring, the said extension being provided with stops to limit 
the turning movement of the arrester when the bolt fastening n 
has been slackened. Instead of the greater portion of the hot 
gases being drawn by the steam blast from the upper fire-tubes 
through the spark-arrester, as is usual, the draught through the 
tubes at various levels is more nearly equalised, the wall b having 
the effect of inducing a current from a lower level through the 
chamber d, (Sealed July 12, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


9834. E. J. Preston, Deptford, London, and W. 
Mullan, Belfast, Ireland. Side Scuttles. (8 Figs.) 
April 30, 1903.—According to this invention a ship’s side-lights, 
port-lights, or scuttles, are so constructed as to give a clear glass 
opening nearly as large as the hole cut in the ship’s skin. For 
this purpose the glass door frame is made of an interior diameter 
equal to the interior diameter of the fixed frame, and the bottom 
of the glass door frame is provided with a shallow projecting ring 
which seats itself on the usual rubber ring that is lodged in the 
annular recess in the inner face of the fixed frame. The side-light 
is fitted with a revolving ring a provided with wedge projections 
b which engage with corresponding wedge-lugs c on the glass door 

















frame d for the purpose of pressing the latter tightly nst the 
rubber ye ring é in the recess in the fixed frame f. On the 
inner side of this latter is formed an upstanding rim g, on which 
the revolving ring @ is mounted. The revolving ring a has an 
inner flange t, which is interrupted in several places for the wedge- 
lugs c to pass through, and is near those places provided with the 
wedge surfaces b. m Fig. 2 it will be seen that the clear glass 
opening is nearly as large as the hole cut in the ship’s skin for the 
flange of the fixed frame / to enter. This is due to the position 
of the joint ring ¢ in the fixed frame. The ring a is revolved by 
means of a spindle &k and handle /; the spindle is formed as a 
nut which en with a screw m swivelled to the ring. 
(Sealed July 12, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5495. O. Imray, London. (Ernst Kunzel and Co., Zwickau, 
Saxony.) Pressure-Redu: paratus. (8 Figs.) 
March 5, 1904.--This invention has reference to an improved 
construction of steam-pressure-reducing apparatus with automa: 
tically closing valve. e valve corisists of a casing b, into which 
the high-pressure steam is admitted through the pipe a. To the 
pipe a is secured a valve-seat b!, On this valve-seat is } 

suspended a valve }2, which rests upon a ball, which in its turn 
bears upon a lever /.° The lever 7, which is fulcrummed at p, 
extends into the pe steam-collecting reservoir c, and is 
connected by a rod with a float f arranged below. The rod is led 
through a pipe v; which connects the collecting-reservoir ¢ with 
an enlarged housing o!, in which the float fis placed. An 


against 


to the w 


pipe m connects the float housing with another receptacle g, open 
the atmosphere. 


The housing o! is filled with water or mercury 
edge d of the pipe v, so that the float f is lifted 
e:cover-of the housing and raises the lever 1, which in 


turn acts to raise the valve b2 at the same time. According to 
the reduction of steam pressure desired, the length of the tube.v 
. 


a col of liquid k above the float; which 





ix 


14,503. M. E. Hodgson Hodgson, 
Limited, Bradford, Yorks. Looms. [1 Fig.) June 30, 
1903.—This invention relates to improvements in the shedding 
mechanism of looms for weaving, the object ‘being to obtain the 
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the reduced steam — has to overcome and to displace down 
to the float f and into the 

pressure is increased to an extent such that the ap soe is pushed 
down, say, somewhat below the float /, the float 

porn “sage corresponding descent of the valve b? effects a corre- 
sponding reduction of the steam 

valve-seat. (Sealed June 28, 1904. 


collecting vessel g. If now the steam 
rops and the 


e between the valve and 


TEXTILE MACHINERY. 
and George 


even action to the healds at the time of the crossing 


necessary 

of the warp threads—that is to say, in the middle and end of the 
strokes—when the crank-pin of the main shedding-motion driving- 
wheel is working either in the forward or backward 


direction. 


With the usual crank-arm attachment there is a variation causing 
the threads to cross earlier at one stroke of the crank and later 
at the other. The invention consists in driving the T or rocking 
lever of the dobby from the main vertical shaft by means of gear 
wheels and a crank, slot and link attachment. According to this 
invention, a small bevel-wheel 1 on the main vertical shaft 2 of 


the invention. These valves are substantially T-shaped in their 
transverse section, which gives them an annular stem’ 9 and q 
double-flanged head 10. The inner and outer walls of the port 7 
are turned truly cylindrical to form guides for the valve stem 90; 
but this stem has the greater part of its outer circumference so 
much smaller than the circumference of the outer wall of the 
rt 7, and the greater part of its inner circumference so much 
er than the circumference of the inner wall of said. port that 
there is a free passage for air provided on each side of the stem ; 
but for the = of centering and guiding the valve there are 
rovided on: the exterior and interior of the stem, at suitable 
ntervals, bosses or projections 12, which fit easily within the outer 
and inner walls of the port 7. By the construction described the 
valve is made double-ported, and there is consequently a free 
passage for air. The bosses 12 need not be provided both on the 
nterior and exterior of the valve stem it it is preferred to 
arrange them both inside and outside, and to have the inside and 
outside ones opposite each other, as the o te bosses provide 
sufficient thickness ‘to contain the slots 13, which receive the 

valve-retaining pins 14. ° (Sealed July 5, 1904.) 
Company, 


6372. The Fireproof Plate - Wall 
Limited, and C. H. Sidebot Manchester. 
Building Plates or.Slabs. [3 Figs.) h 16, - 1904,— 
This invention relates to plates made of plaster, cement, or 
similar material for making or building partition walls and other 
structures, and is designed to provide plates which can be expe- 
ditiously erected, and the joints between which will be stronger. 
The invention consists essentially in constructing a plate ved 
on all four edges with sinuous edges, and with feet or projections 
upon the bottom to hold the sinuous top and bottom joints apart 
for the insertion of plaster between them. e Ais con- 
structed with a deep groove a on each of its four edges and with 


the edges sinuous, so as to present a wavy joint which will be 
stronger and less liable to be displaced when set than a straight 


oe G Fig.3. 
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slotted 
stroke 


6297. 
Drill Company, New York, U.S.A.) 
{8 Figs.) March 15, 1904.—This invention relates to compressors, 


the rocking lever, and a dwell 





the loom gears with and drives a like wheel 3 on a cross-stud 4, 
and the latter wheel is cast or fixed to a toothed wheel 5 which 
gears with and drives a toothed wheel 6 on a cross-shaft 7 sup- 
ported in the dobby frame 8. On the second wheel is a crank or 
eccentric pin 9 which is received in a slot 19 in a cross-arm 11 of 
a lever 12, one end of which is supported by a link 13 and bracket 
14 to the dobby frame 8, and the other is attached to the T or 
rocking lever 15 of the dobby. The vertical shaft 2 continuously 
drives the bevel and gear wheels, and the crank acting on the 


lever through the link im the requisite motion to 

Siieedinss at the end of each 
of both the upper and lower-draw-bars. Nogging or 
toothed wheels may be employed instead of the toothed 


wheels 5 and 6. (Sealed July 12, 1904.) 


MISCELLANEOUS. 


W. E. Lak London. (The UIngersoll-Sargeant 
Air -Compressors. 


the pistons of which are fitted with valves which control the 


The hollow rod which is connected 
inlet of the 





of the air to be compressed. ¢ is a‘holiow piston; and 
therewith, and constitutes-the 
compressor, In ‘each ‘end of the piston is a port 7 


other | for the reception of one of the two ring-valves 8, which constitute 





joint. The bottom edge of each plate is provided with two or 
more feet B, which will rest on the upper edge of the adjacent 

late and hold thetwo edges apart, to permit of plaster being filled 
into the grooves a of the edges and between the edges, thus form- 
ing a cross-sha key of plaster between the two plates, The 
side edges of adjacent plates are placed close together, and cement 
or plaster run in from the top down the adjacent grooves. Dowel- 
holes D are formed in the side edges into which the plaster or 
cement runs to strengthen the joints. A number of vertical 
holes E are formed through the plate to reduce the weight and 
deaden the t ion of sound, and vertical holes G of larger 
diameter to receive tie-rods passing up through the plates. A 
wrought-iron strap with bent ends can be inse! in the groove 
at the top corners of the plate, the bent ends projecting into the 
holes E for-a short distance. (Sealed July 5, 1904.) j 


15,015. J. W. Macfarlane, Ki Glasgow. 
Caetettight Mackinen (1 Fig.) July, 1908.—This inven- 


tion relates to centri! machines of the Weston, or sus- 
pended type, and from which the dried materials are discharged 
through an opening in the bottom of the revolving basket, 
this opening being controlled by a discharge valve capable, of 
being raised and lowered on the spindle carrying the basket, as 
described in Laidlaw’s Patent Specification No. 16,794, of 1888. 
In such machines as hitherto generally constructed, the spindle 
must extend for such a height above the basket that, when it is 
desired to discharge the contents of the basket, the valve can be 
lifted out of, and suspended well above, the basket, in order to 
give the workers free accessto the interior of the basket. In 
addition to the fact that the vertical thus required is not 
always conveniently obtainable, the valve in its raised position 
is dangerous, as it may very easily be accidentally released from 


























(s MS.) , 
the fastening and so fall on and injure any: worker who might be 
leaning over the monitor case at the time. In carrying out this 
invention there is formed on, or d to, the itor case A, 
or to the framing or other suitable part of the centrifugal 
machine, at about the level of the top of the’monitor case, a pro- 
jecting catch B, so that when the valve © is lifted off its 
seat and tilted sideways, as described in the. earlier specification 
hereinbefore referred to, it can‘be held in this angled position, 
within the basket D, by engaging what is then its upper portion 
with the- projecting part-B.. In this position, though the 
discharge valve CO is within the basket D, yet a considerable 

rtion of the diseharge-opening E is uncovered, and the con- 

nts of the basket can be ly by the workman, 
simply by his turning the basket round by hand while discharg- 
ing it, and thus bringing the remaining portion from under the 
tilted discharge valve 0,- (Seated July 19,1904.) --  -- 
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THE WORKS OF THE GENERAL 
ELECTRIC COMPANY. 


Tue establishment of the General Electric Com- appliances of many varieties at St. Louis. 


powerful association and the Westinghouse Elec- 
trical and Engineering Company, of Pittsburg, 
Pennsylvania, are the leading exhibitors of electrical 
Of the 


pany’s works at Schenectady, New York State, dates most interesting of these exhibits we shall publish = 
from the year 1886, when Thomas Alva Edison an account in due course, but meanwhile the oppor- 1900 
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Office building .. 


Laboratory and offices 
Machine-shop .. : 
Brass foundry , 
Machine-shop .. 
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Shed. ae “ 
1 Testing department .. 
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voir .. ms aS 
Testing and shipping.. 
Power-station .. as 
Conveyor oe s 
Winding department . 
Armature department 


Machine-shop .. ne 
Armature disc depart- 
ment .. as 
Blacksmith shop 
Linemen.. as 
Machine-shop .. 
Oil-house = a 
Coil-varnishing depart- 
WONG ve Ti ne ee 
Electric supply depart- 
ment .. os «s 
Electric supply depart- 
ment .. oe ee 
Punch-press and cut- 
out department 
Store-house_ .. 
Marble building 
29 Machine-shop .. 
80 Bicycle-shed .. 
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27 


Ground 
Area, 
sq. ft. 


19,465 


144,813 
49,337 
27,517 

1,555 
78,694 
6,907 
17,833 
44,718 


21,108 


21,572 


Floor 
Space. 
sq. ft. 


104,761 


62,294 
27,327 
1,471 
114,052 
7,686 


15,142 
125,635 
59,878 
55,318 
22,825 
4,619 


24,080 
10,040 
409 


Fig. 1. 
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Ground Floor Ground 
No. Area. Space. No. Area, 

sq. ft. sq. ft. sq. ft. 
32 Hose-house 158 133 73 Photograph-house 2,142 
33 Dry kiln 1,820 2,807 74 Carpenter-shop. . 19,000 
34 Gas-house ‘ ee 1,551 1,369 75 Storage .. <a 24,400 
35 Car barn .. ry is Fe 6,888 76 Record building . 4,782 
86 Laboratory - Y 720 665 77 Pattern-shop .. -- 18,753 
87 Coaland coke-house .. 2,548 2,448 78 Lumber shed .. ee 
38 Canopy .. * ae 720 720 79 PP o “a 4,582 
89 Oil shed a a 319 283 80 yy ” 930 
40 Millwrights ae 740 683 81 Paint-shop 2 2,768 
41 Canopy oo 150 150 82 Pattern-storage +. 18,090 
42 Wash-house 740 683 83 Foundry .. me . 142,440 
43 Marble shed os > See 1,536 84 Transformer department 
44 Storage .. oP ee 406 366 and store-house -. 120,911 
45 Storage .. Ss .. 8,840 8,840 85 Power-station .. 30,260 
46 Canopy .. as xy 236 236 86 
47 Storage Se “sae 1,748 87 Sand shed ss 2,040 
48 Gate-house fs Pe: 697 645 88 Coke and grey sand 3,400 
49 Hose-house “se os 139 115 89 Core-boxes Fe 2,300 
50 Stable ; 3,384 4,410 90 Scrap building -. 13,090 
51 Gate-house 94 82 91 Oil-linen building .- 6,366 
52 Wash-room §90 801 92 Insulator building .. 17,572 
538 Canopy .. 786 786 93 Wire and cable building 50,078 
54 Core shop.. ‘ps -. “2,764 2,449 94 Porcelain building .. 348 
55 Storage .. ha h 196 131 95 Compound building .. 38,072 
56 Blacksmith shop.. ok 492 446 96 Japan plant re 880 
57 Canopy oa 560 560 C7: bs 1,920 
5i Po 256 256 08 P oe 1,920 
59 Storage .. 581 530 99 Locomotive-house 3,233 
60 Scrap shed 542 542 100 Pattern storage <a 
61 Store-house 7,040 6,825 101 Wire enamel building.. 2,739 
62 Hose-house sis 135 112 102 Shed aa a ou: eee 
63 Enamel building.. -. 2,450 2,339 103 Varnish department .. 1,156 
64 Tumbler shed .. és 720 665 104 Canopy .. oz en 408 
65 Hose-house and storag 723 626 105 Scrap shed 2,112 
66 Street railway dépot 720 720 106 
67 Coal shed .. as 388 388 107 Bicycle shed .. 1,860 
68 Storage 178 178 108 Canopy .. as -- 1,000 
69 Canopy 818 318 109 is a we ia 1,000 
70 Riggers 1,673 1,525 110 os a ee rs 1,000 
71 Shed 123 102 iil ne 1,000 
72 Storage 3,200 3,200 


176,165 
48,118 


1,919 
3,211 
2,165 
12,370 


PLAN oF THE GENERAL Exectric Company’s Works, ScHENECTADY, NEw 


moved his dynamo factory from New York City to | tunity has been afforded us of completing our descrip- 
the old Remington Works. 
changes and developments have created, by a con- | of their works, and in the present article we propose 
solidation of the Edison and -Thomson-Houston | to deal with the enormous factory at Schenectady 


Company’s interests, the works known under | belonging to the General Electric Company. Some 
the title of the General Electric Company. This idea of the growth of this company’s operations will | may also be of interest :— 


Since that date rapid | tionof the exhibits of both thesecompanies by notices 


be afforded by the following list, which gives the 
| increase in area of their works and the total number 
of employés since the year 1899 :— 


Floor S . Ft. Employés, 
S P300°000 $000 


? ? 


a 2,000, 


No. 


112 Canopy .. ae oe 
_ Blacksmith shop “ 
115 Hose-house 

116 Canopy 

117 vs 

118 Shed ie 

119 Scale shed aed 
120 Canopy .. i am 
121 Switch-house ay. 
122 Canopy .. 

123 Shed a 

124 Switch-house wr 
125 Coke shed rm ee 
126 Sand shed ae 
127 Canopy .. 

1 


28 om es oe 
129 Shed... a es 
130 ,, Me x 
131 Foundry building 
132 Oil-house.. e. 
133 Shed ee 


134 ~(«,, oe 

185 Gate-house 

136 Shed a os 
137 Enamel building 

138 Ladle-house 

139 Foundry supplies 
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Work done by the General Electric Company, 1899-1904. 
Total Amount Total Amount 


of Orders 
Year. of Sales. Rene” g 
£ £ 

1899 3, 135,886 3,436,265 

1900 4,475,892 5,264,752 

1901 5,756,655 5,593,908 

1902 6,467,607 6,870,168 

1903 7,337,119 7,988,890 

1904 ae ask 8,338,933 7,812,007 
The orders received during the past year in- 

cluded :— 


1. Generators, rotary converters, and steam- 
turbines, to an aggregate capacity of about 900,000 
horse-power. 

2. More than 7000 railway motors, with a total of 
300,000 horse-power. 

3. Stationary electric motors (alternating and 
direct-current) to the number of 15,000, with over 
200,000 horse-power. 

4. Transformers to the extent of more than 
650,000-horse-power capacity. 

5. Arc lamps, 75,000. 

6. Meters, 110,000. 

The above figures refer to the output of the com- 
pany’s works at Lynn, Massachusetts, and Harrison, 
New Jersey, as well as those of Schenectady. 

It is difficult within the limits of space at our 
disposal to give a clear idea of the numerous de- 
partments which together make up so gigantic an 
industry. We believe, however, that even an 
imperfect and summarised description will be found 
of interest. An idea of the general arrangement 
may be gained from an inspection of the plan, 
Fig. 1, page 171, from which it will be seen that 
the works at Schenectady occupy an area bounded 
on the north by the Erie Canal; on the south- 
west by the New York Central and Hudson River 
Railroad ; and on the south by the Delaware and 
Hudson River Railroad. The site possesses, there- 
fore, great advantages for the delivery of material 
and the despatch of manufactured goods. The 
works are divided into two parts by a broad avenue 
running north and south, and many miles of 
narrow-gauge trolley track serve all the buildings 
and communicate with the two main lines of rail- 
way. There is also a long line of track running 
beside the Erie Canal, and employed entirely for 
experimental and testing purposes. 

he area of the Schenectady works is 140.4 acres ; 
the floor space of the buildings, of which there are 
149, is 2,518,517 square feet. There are 11,500 
hands employed at these works, and the weekly 
wage-sheet amounts to 150,000 dols. 

The main entrance is at the eastern end, and is 
‘marked 31 on the plan. Adjoining are the general 
oftices (2), which cover 19,465 square feet, and have 
a floor area, with the five stories and basement, of 
104,761 square feet. The most interesting depart- 
ment in this building includes the drawing offices, 
the chief of which occupy the top floor. Over 
300 draughtsmen are employed on this floor, in- 
cluding about 40 apprentices. An ingenious device 
is used for automatically transporting drawings, 
blue prints, &., to a fireproof vault in the 
‘basement of another building. This device is a 

. speciality of Messrs. Lampson and Co., Boston, and 
consists of a system of continuous wire-ropes travel- 
ling over pulleys, and operating automatic clutches, 
which transport boxes containing drawings, and de- 
»0sit them in the store. The fourth floor is occupied 

y the engineering offices, the technical designing 
department, and the publishing department; in 

‘this latter a record is kept of the tests of every 
machine made since the works were established. 
The correspondence, typewriting, and duplicating 
departments in the works are, as may be imagined, 

‘ of considerable magnitude; large numbers of copies 

_of documents are constantly being required, and 
the Edison mimeograph, which is chiefly used for 
this purpose, has been developed so that 90 copies 
a minute of any document can be printed by it, and 
3000 copies can be reproduced from one matrix. 
The commercial, legal, and patent departments 
occupy the third and second floors, while the first, 
or ground floor, contains the purchasing and pro- 
duction departments, and the works manager’s 
offices. An important feature in this building is 
the restaurant, where about 700 meals are provided 
every day ; the stoves employed for cooking are all 
heated by electricity. 

Adjoining the office building is an auxiliary to 
the drawing department ; it is marked No. 4 on the 
plan. This is chiefly taken up with a plant for 


producing blue prints, and the system employed 


possesses sufficient points of novelty to call for 
some description. The printing-frames are ranged 
in rows the length of the building ; they consist of 
suitably-mounted plate-glass drums, over which 
opaque canvas screens can be closely rolled by ope- 
rating atreadle. Within each drum four arc lamps 
are placed, and when the canvas is rolled back, the 
tracings and sensitised paper are stretched around 
the drum, ‘and the canvas covering is stretched 
over both. Each machine is provided with a clock 
that works only when the arc lamps are lighted; by 
this device the time of exposure can be regulated 
accurately. Fig. 2 shows the arrangement quite 
clearly. There are sixteen such frames as these in 
constant use, some of them divided by brass frames 
into compartments for copying small drawings. 





works covers nearly 3} acres of floor space, and js 
850 ft. long by 166 ft. wide; this building js 
divided into three bays. All the large electric 
generator and motor-work—that is, everything over 
1000 kilowatts capacity —is dealt with in this build. 
ing, where the machines employed are, it is almost 
needless to say, representative of the best Ameri- 
can practice. 

It has been found impossible to build stationary 
tools large enough to deal with the work required 
on the enormous electric machines that are con. 
structed at the present day. It is not only the 
size of the tool which has to be taken into con- 
sideration, but the prohibitive outlay involved in 
the transportation of such large castings as are now 
dealt with. For this reason it is fast becoming a 
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Fic. 2. APPARATUS FOR 
About 95,000 blue prints of all sizes and kinds are 
required every month, and the machine in which 
they are washed after printing is ingenious and 
novel. It consists of a wide and very long open 
trough, on the edges of which are mounted a series 
of spindles driven slowly by sprocket-wheels and 
bicycle chain ; on the spindles are a number of brass 
discs placed so far apart that the circumference of 
one set of discs nearly touches the adjoining spin- 
dles. The whole forms a travelling-table, on which 
the blue prints are transported from one end of the 
trough to the other. Above are several rows of pipes 
the same ength as the trough, and from small holes 
in these, water under pressure is delivered freely 
upon the prints as they move forward. By the 
time they reach the lower end of the trough the 
washing operation is complete, and the prints are led 
between travelling-blankets into a drying-stove. 


Martn Macutne-SnHop. 





The principal machine-shop of the Schenectady 





Propvuctnc Bive Prints. 


| general practice to bring the tool to the work rather 
|than the work to the tool. Consequently, the 
greater part of the floor in this building has been 
converted into what may be called a machine-tool 
| bed ; large castings, provided with T-shaped slots, 
|are bolted to the floor, and with the aid of portable 
tools the heaviest pieces have their different parts 
machined, planed, drilled, and finished without 
being moved at all. 

The centre, or main bay, of the shop is served 
| by four 40-ton electric overhead travelling cranes, 
of 60 ft. span. The largest tool in the building 
is a mammoth boring-mill, capable of taking work 
up to 60 ft. in diameter ; it is a stationary machine, 
consisting of a revolving table on a level with the 
| floor, to which different tools can be attached, the 

work being bolted down to the machine-shop floor. 

It was on this machine that the 7500-kilowatt gene- 
|rators for the Niagara Falls Power Company were 
| dealt with. Fig. 3, page 186, illustrates the arrange- 
/ment of this machine clearly, and Fig. 4 shows 
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it machining a large alternator-frame. At the time 
of our visit to the works it was being employed in 
boring a large three-phase generator, the casting 
for which was made in four sections, bolted together 
before being fixed to the bed-plate. This boring- 
mill was manufactured in the works, uo other firm 
being found willing to undertake the contract. 

Another notable machine is a large planer, 
manufactured by the Detrick and Harvey Machine 
Company, Baltimore, Md. This is used for planing 
circular surfaces. The reciprocating-table is of the 
ordinary type. The base 1s provided with a long 
cast-iron projecting arm, furnished with many 
holes, whilst the work is bolted to a machine-plate 
provided with a similar arm. A bolt can be put 
through the two arms at any distance from the 
work, according to the radius of curvature required. 
The machine-plate to which the work is secured is 
held down on the reciprocating-table by means of 
a slotted brass block working in a parallel slot, 
which is in line with the arms above referred to. 
Jn this manner, on the table traversing to and 
fro, the work moves through the are of a circle, 
and comes in contact with the stationary tool. This 
device is exceedingly useful for machining small 
lengths of work with large radii, and is quicker in 
operation than a lathe. At the present time it is 
chiefly used for planing-up the sections of turbine 
rings. 

ie interesting tool is a large facing-machine, or 
rotary-planer, which we illustrate in Fig. 5, page 
174, constantly used for turning up the faces of 
castings before they are bolted together, such as the 
frames of direct and alternating-current dynamos 
and flywheels. A cast-iron wheel of large diameter 
is provided with a great number of cutting tools pro- 
jecting from its face near the periphery ; in fact, it 
may be looked on as a huge milling-tool, with de- 
tachable teeth. Every fifteenth tooth has a flat 
cutting edge, whilst the others are shaped like the 
ordinary cast-iron roughing-tool for lathe work. 
The function of these flat-edged tools is to smooth 
off any irregular lines that the others may leave, 
and thus assure a good metallic joint, which is so 
essential if a perfect magnetic circuit is required 
in the casting. The work is bolted to the machine- 
shop floor, and the whole tool travels on parallel 
guides. The machine was manufactured by Messrs. 
Bement, Niles, and Co., Philadelphia. There are 
many slotting-machines by Newton, of Philadel- 
phia, to the bases of which are attached continuous- 
current motors, with starting-switch, cut-outs, and 
controllers complete. Fig. 6, page 175, shows one of 
the tools with a 96-in. stroke. Hach unit complete, 
including machine, motor, and all necessary gear, 
can be picked up by the overhead travelling-cranes, 
and transferred to any part of the shop, asling-loop 
being provided for the purpose. Electric leads run 
down each column of the building, so that the con- 
nections are made quickly. Some of the machines 
were, at the time of our visit, employed in slottivg- 
out the dovetailed grooves for the reception of the 
armature laminations in a 1300-kilowatt alternator 
frame. In this work the machine is bolted down 
at the correct angle for cutting one slot, and it 
only requires to be turned slightly round to cut 
one or two adjacent slots on either side, as the tool- 
holder is provided with a slide-rest ; of course, when 
these are finished, the whole tool must be moved 
and again bolted down. A large number of the 
lathes in this department are of the vertical, revolv- 
ing-table type, as shown in Fig. 7, page 174; the 
majority of these were manufactured at the Nile 
Tool Works, Hamilton, Ohio ; some of them have 
tables 12 ft. in diameter. A very ingenious device 
is in use for filing out the slots in the assembled 
laminations of armatures. It consists of a radial 
arm, provided with an eccentric, the stroke of which 
is capable of adjustment. The eccentric gives a 
reciprocating motion to a rod, at the end of which 
is attached a file specially shaped to suit the slots. 
This file is held in the slots by hand while the 
machine does the work. 

Most of the tools in this shop are driven by 
separate electric motors, but a long row of shafting 
runs on each side the entire length of the building ; 
this is used for working the smaller tools, which 
are grouped in two rows between the columns that 
Support the roof. A part of one side bay is de- 


voted to assembling the laminations of turbine- 
driven generators. After these are in place, they 
are brought into a true position by means of a 
bar of metal, shaped to fit them exactly and which 
is held in a pneumatic hammer, and is forced right 
along the slot ; this appeared to be a very quick 





and ready method of performing a somewhat diffi- 
cult task. 

Beyond the assembling department there is a 
long row of small drilling and shaping-machines and 
vertical lathes, as well as larger-sized tools, such as 
radial drills, planing-machines, &c., all of which 
are driven from overhead shafting fixed to the 
columns. The top end of this bay is occupied by a 
bed, used for testing the largest machines built, to 
avoid transporting them to the proper test-house. 
Three 10-ton electric travelling-cranes are in use, 
all built by the Morgan Engineering Company 
Alliance, Ohio. Doth this and the central aisle are 
provided with numerous small pneumatic hoists, 
whilst pneumatic drills and hammers are in general 
use. 

The upper end of the right-hand bay is used for 
constructing electric locomotives ; the rest of this 
aisle is devoted to turning dynamo and motor shafts, 
a great number of lathes being used for this pur- 
pose. The smaller machines are driven from a line 
of overhead shafting, whilst the larger tools are 
each provided with a separate electric motor. Ina 
room opening out of this bay there is a spacious and 
well-equipped lavatory for the use-of the men. A 
broad gallery runs over the entire length of the 
right-hand bay, in which the commutators are 
assembled and turned. A great number of tools 
are at work in this gallery, driven from overhead 
shafting, but they are mostly of a light design. A 
battery of very fine machinery is in use here for 
winding insulating wire on the bobbins of blow- 
out switches. The mica department is also in this 
gallery, and some very interesting work is always in 
progress. Many girls are employed in splitting the 
mica into strips of different thickness, and they per- 
form the work with astonishing speed and accuracy ; 
each piece of mica is tested in a gauge to ascertain 
its thickness. The gauges are fitted up each with 
a long arm, which presses on a metal pad. The 
mica is put between, and the thickness is read from 
a dial in inch units. A number of other girls are 
employed in making micanite; this is done by 
sticking the flakes of mica on sheets of paper 
previously shellacked ; all the large washers for in- 
sulating the field-magnet bobbins from the metal 
frames of the larger-sized machines are made in 
this manner, and are afterwards baked and pressed 
in a steam-heated apparatus. 


(Zo be continued.) 


THE WORK OF THE REICHS- 
ANSTALT IN 1903. 

In addition to the annual report on the work of 
the Physikalisch-Technische Reichsanstalt in the 
past year—the sixteenth of its existence—the autho- 
rities have this year submitted to the Imperial 
Diet a memoir on the developmeut of the institu- 
tion since 1900. This memoir is a convincing testi- 
monial to the manifold and fertile activity of the 
Reichsanstalt, and might profitably be perused by 
those who still regard our National Physical Labo- 
ratory with indifference. As we have kept our 








‘readers informed by annual reviews concerning 


the work of the Reichsanstalt, we confine ourselves 
in the following article to President Kohlrausch’s 
report for the year 1903. The staff consists of 
forty scientific members and assistants, forty-seven 
mechanics, ten clerks, and fifteen attendants, &c. 
The fees received for testing have risen from 20001. 
in 1899 to nearly 30001. in 1903 ; we need not say 
that these sums do not cover more than a small frac- 
tion of the expenditure on the national institution. 
The Reichsanstalt is divided into a scientific depart- 
ment, under President Kohlrausch, and a technical, 
testing, andstandardising department under Director 
Hagen. An official abstract of the report has ap- 
peared in the ‘‘ Zeitschrift fiir Instrumentenkunde ” 
of May and June, and details of the respective re- 
searches have been published, under fifty-seven 
headings, in the ‘‘ Wissenschaftliche Abhand- 
lungen der Reichsanstalt,” and various other scien- 
tific and technical periodicals. We begin with the 
first department. Names in bracket indicate the 
respective investigators. 

Heat and Mechanics.—The expansion of water 
between 50 deg. and 100 deg. Cent. has been inves- 
tigated by Thiesen, on the method previously used 
by Scheel and Diesselhorst for lower temperatures, 
and the apparatus for continuing the work at tem- 
peratures between 100 deg. and 200 deg. Cent. has 
been completed. The water was circulated for 
months through copper pipes, 4 millimetres in 
wall thickness, until the low electric conductivity 





indicated its purity ; the use of a solder raised the 
conductivity noticeably. It results that the formula 
which holds for the range 0 deg. to 40 deg. Cent. 
can be applied, with a small alteration in the co- 
efficients to the higher range; a slight super- 
heating was, however, iiabtte in a portion of the 
apparatus, and the research will be resumed. 
Thiesen has constructed a platinum-resistance 
thermometer, applicable for such work. The 
platinum wire is covered with a capillary of glass, 
and loops of the same wire are pushed over the 
ends, copper wires fused to these, and the whole 
is afterwards coiled up so that it can conveniently 
be lowered into liquids. Another platinum-resist- 
ance-thermometer has been used for determining 
the water value of a Berthelot calorimeter (Jaeger, 
von Steinwehr). The wire has a large cooling sur- 
face, so that the measurements need not be made 
with very small currents. A platinum wire of 1 
millimetre is spun with silk and fitted into a long 
U-shaped tube of brass, which carries above a little 
box of hard rubber bearing the binding-screws for 
the four copper wires which branch from the two 
ends of the platinum wire. 

Last year hie ENGINEERING, vol. Ixxvi., page 547) 
we mentioned the ingenious method which Kohl- 
rausch devised for determining the thermal con- 
ductivity of rods of small dimensions. This method 
was resorted to because the direct determination 
proved too difficult, at high and low temperatures, 
with rods of larger dimensions; this latter work 
has, however, been resumed by Jaeger and Diessel- 
horst, 

Expansions at very low temperature (Henning) 
down to 190 deg. Cent. are measured by comparison 
against a rod of Jena glass 59. The rod to be 
tested, 50 centimetres in length, is placed in a 
narrow tube of this Jena glass, and on the top of 
the rod in question another rod of Jena glass is 
rested ; the upper ends of the latter rod and of the 
tube are then calibrated. 

The expansion coefficients of platinum, palla- 
dium, amorphous quartz, Berlin porcelain, and 
Jena glass 59"' (boro-silicate), have been deter- 
mined (Scheel) with the aid of a Fizeau-Abbe 
dilatometer. The observations for quartz agree 
well with those of Chappuis. It is noteworthy 
that while the coefficient of expansion of quartz 
is practically constant up to 1000 deg. Cent., and 
equal to 0.54. 10-*, there is (Holborn and Hen- 
ning) a small irregularity between 0 and 100 deg. 
Cent. of approximately the same magnitude as in 
the case of platinum and porcelain. 

The specific heat of gases is to be investigated 
(Thiesen, von Steinwehr) by filling resonators with 
the respective gas, and determining the number of 
acoustic impulses to which the resonator responds. 
Uniform high frequencies can be obtained with the 
aid of small electric motors ; but it will be necessary 
to apply resonators of cylindrical instead of spherical 
shape. At high temperatures, this work (Holborn, 
Austin) has so far been confined to air and carbon 
dioxide, and an unexpected difficulty has been 
met with. The thermo-couples used are insulated 
with quartz, and this insulation has been destroyed 
by the nickel oxide of the heating coils, the oxide 
being carried away by the air current. 

The determination of the internal friction of 
liquids (Griineisen) is important from an electrical 
point of view. With the aid of Poiseuille’s method 
of 1846, it has been found that the difference in the 
viscosity of water and of a salt solution attains a 
minimum at a certain dilution, and grows again 
on further dilution. As the viscosity is an additive 
property to which the components of the salt 
severally contribute, this observation may be con- 
nected with the ionisation ; and it is interesting 
that sugar, the only non-electrolyte so far examined, 
does not show this singular minimum. 

Astronomers will be interested to hear that, on 
the proposal.of Dr. Repsold, the constancy of 
ee of brickwork and pillars is to be inves- 
tigated. 

“Optical Researches ; Radiation (Lummer, Prings- 
heim).—The experiments with the black body*— 
as a rule, a cylinder of carbon—have been pushed 
to 2800 deg. Cent. Below that temperature 
already, however, the atmosphere becomes charged 
with poisonous gases to such a degree that. the 
observers have to be protected. Black bodies 
of the oxides of the rare earths and of iridium are 
hence being tried. For the determination of the 
temperatures of various sources of light, glow-lamps, 





* See ENGINEERING, vol. Ixxvi., page 686. 
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with broad filaments, and special Nernst lamps have 
been ordered, in dimensions such that the incan- 
descent surface will completely fill the apertures in 
the bolometers and photometers. 

The resolution of spectral lines with the aid of 
plane parallel plates (Lummer, Gehrcke), explained 
in last year’s report, has led to the construction, 
by F. Schmidt and Haensch, of Berlin, of an inter- 
ference spectroscope, which is at present in the 
St. Louis Exhibition. Plates are required—and 
difficult to obtain—which are of the same thickness 
within 0.05 wave-length all over their length. In 
testing for this uniformity of thickness, after the 
inethods of Lummer and of Perot and Fabry, either 
both faces are covered with a transparent film of 
silver, or only one face, the other receiving an 
opaque layer of silver with fine holes to admit the 
light. 

The incandescence and luminescence of gases and 
vapours (Lummer, Gehrcke) is being studied at 
high and low temperatures (1200 deg. Cent. and in 
liquid air) and at different pressures, so far with 
hydrogen and mercury-vapour arc lamps ; Heraeus 
has made mercury lamps of quartz, and pressures 
up to 8 atmospheres will be tried with ordinary 
are lamps and impregnated carbons. The light is 
being examined with the aid of the interference 
spectroscope, prisms, and gratings ; and it has been 
ascertained that the silvered plate allows of mea- 
suring the smallest differences in wave-length with 
vertical incidence, while the uncovered plate shows, 
with grazing incidence, the largest number of 
lines, being in this respect at least equal to the 
echelon grating. The width of the tube has an 
influence in these experiments, both on the conduc- 
tivity and the luminescence of the gas; in the 
study of this influence, which had so far not been 
investigated quantitatively, discharges are produced 
in hydrogen with the aid of the high tension battery 
of 11,000 volts. 

Lummer and Pringsheim are also investigating 
the anomalous dispersion of gases observed by 
Becquerel, H. Ebert, W. H. Julius, A. Kundt, 
R. W. Wood, and others. The great importance 
of these phenomena has only recently been recog- 
nised. When a glass is not homogeneous we get 
irregular refraction. When light passes through 
metallic vapours, it is not only absorbed, but also 
(anomalously) refracted, and the refraction will 
be most marked for rays of wave-lengths near those 
which are absorbed by the vapour. For quantita- 
tive results we must try to produce something like 
a vapour prism, and this has been done in various 
ways. In the Reichsanstalt. the hottest cone of 
the oxy-hydrogen blow-pipe is made to play on the 
surface of fused sodium chloride ; a fairly steady 
prismatic layer of sodium vapour can then be 
observed for hours with the aid of diaphragms. 
The arc playing between carbons impregnated with 
thallium and other salts is also used as a prism 
through which sunlight and other light is made to 
fall; the two carbons are inclined downward. 
These experiments are also made in hydrogen 
atmospheres under various pressures. According 
to W. H. Julius, we have to regard the sun as an 
incandescent body, surrounded by layers of vapours 
of more or less regularly-graduated density. The 
anomalous dispersion produced in these layers 
would, in his opinion, account for the shifting of 
solar lines, the apparently enormous velocities of 
protuberances, the dark sun-spots, and some other 
solar phenomena. 

Electricity.—We take the reports from the first 
and second departments together. The cathode 
destruction under glow discharge (Holborn, Austin) 
is with disc cathodes, 1 centimetre in diameter, 
whose upper surfaces are covered with mica, pro- 
portional to the potential difference, and also to 
the chemical equivalent—i.e., the atomic weight 
divided by the valency. As regards the chemical 
equivalent, platinum, iridium, copper, nickel 
from one group, palladium, rhodium, bismut', and 
antimony, another group wth a slightly different 
constant ; silver may belong to either group ; gold 
belongs to the first for pressures up to 1000 volts ; 
in aluminium and iron the loss of weight—which, 
of course, depends upon the arrangement of the 
apparatus—is very small. These experiments were 
made in air ; in hydrogen atmospheres the pheno- 
menaare lessregular. The detailed account of the 
experiments on the evaporation of electrically- 
heated metals and their re-crystallisation (Holborn, 
Austin), mentioned last year, has meanwhile ap- 

red. Strips 5 millimetres in width, 0.1 or 0.2 
millimetre in thickness, were heated in atmospheres 
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of air, oxygen, nitrogen, and hydrogen. Iridium (and 
some of its alloys) evaporates most of the platinum 
metals, in spite of its very high melting-point ; the 
loss is, as a rule, less in rarefied atmosphere, but 
palladium evaporates more when the pressure is 
reduced ; in hydrogen atmospheres, iridium and 
platinum evaporate very little; palladium cannot 
be tested in hydrogen atmospheres, as it alloys 
with hydrogen. 

The exact determinations of the electrical conducti- 
vities of aqueous solutions (Kohlrausch, Griineisen), 
at moderate and very high dilutions, has been ex- 
tended to salts of bivalent metals. Pure water, 
radiated upon through a glass wall by radium salt, 
increased its conductivity in two days by 0.01, 
.10-°, and afterwards at a slower rate. The same 
increase would result if, in the same quantity of 
water, 25 cubic centimetres, 1 milligramme of salt 
were slowly dissolved within a period of ten or 
twenty years. 

The five official Standardising Stations, established 
at Ilmenau, Chemnitz, Hamburg, Munich, Niirn- 
berg—a sixth will soon be opened at Frankfurt— 
have not had much to do so far, although it is 
acknowledged that many electricity meters should 
be re-tested. These stations are under the super- 
vision of the Reichsanstalt. 

The Standard Resistances of manganin and mer- 
cury have for six years kept steady within 1 in 
<00,000. Fourteen tubular Kundt resistances, 
making up one million ohms, are now at the St. 
Louis Exhibition. A new portable torsion galva- 
ae (Kohlrausch, Henning, Holborn) is not 
. ected by the tramway currents of Charlotten- 
urg, which deflect a freely-suspended needle by 


| 4 minutes of arc, and it remained quite steady also 
in the Reichstag building, where the disturbances 
amount to 8 minutes; but in the Physical Insti- 
tute, where deflections of half a degree are observed, 
the galvanometer was not quite constant. _ 

The commercial testing in the Strong-Current 
Laboratory (Kurlbaum, Reichardt, Schulze, Zim- 
mer, Malmstrém, Vollhardt, Orlich, Kiihns, Janzen) 
concerned 345 galvanometers, electricity meters, 
&c., for direct currents, 70 for alternating currents, 
17 rheostats, 8 induction standards, 7 condensers, 
22 optical pyrometers, 2 direct-current motors, 
1 alternating-current motor, 1 transformer, 11 
samples of solid insulation materials, 23 oils and 
varnishes, 41 porcelain insulators and tubes, 19 
kinds of wires; the self-induction and capacity of 
9 wires and 1 cable, 3 kinds of fuses, 9 samples 
of rails, &c. . 

The practical tests of electricity meters, which 
are put up in various works and controlled at 
lintervals, continue, over 100 instruments being 
under observation. 
| Four new dynamos have been installed, and are 
| joined to the Charlottenburg triphase supply in the 
following ways :—The currents are rectified by a 
motor generator for charging accumulators ; accumu- 
lators drive’'a motor generator yielding phase-cur- 
rents,; a synchronous motor drives a direct-current 





excited by currents of 50 periods, the rotor driven 
by another motor in the inverse direction, so that 
currents of 100 periods can be obtained. 

The Dolezalek electrometer has proved suitable 
for alternating-current measurements; it has a 
needle of silver paper. The instrument is very 





generator ; the stator of a triphase generator is |_ 





delicate, but it is also affected by heat radiations ; 
this peculiarity has not been explained yet.. The 
optical method of measuring alternating currents 
(Orlich) has been found reliable for currents of 
800 amperes maximum within 2 per mille. A 
piece of platinum foil is heated first. by direct 
currents, and then by alternating currents, to the 
same degree of incandescence, determined with‘the 
aid of the Holborn-Kurlbaum optical pyrometer.* 
If the losses by radiation and conduction are kept 
constant, the heat values should be the same. For 
currents of up to 270 amperes strips of platinum 
foil, 80 millimetres in length and 15 millimetres in 
width, from 0.01 to 0:3 millimetre in thickness, are 
used, fixed between copper jaws, through which 
water is circulating; the strips are bent a little 
near the ends to allow for expansion. For stronger 
currents platinum tubes, 12 millimetres in diameter, 
from 0.1 to 1.2 millimetre in wall thickness, are 
applied. Amperemeters of Siemens and Halske, 
and of the Allgemeine Electricitiéts-Gesellschaft, 
hot-wire calorimeters of Hartmann and Braun, and 
the Kelvin balance of the Reichsanstalt, gave the 
same heat values with direct and alternating cur- 
rents ; another Kelvin balance required 5 per cent 
more alternating current than direct currents ; this 
was expected, as the current’ leads in this instru- 
ment are thick. 

A Blondel oscillograph is under examination. 

In the Weak-Current Laboratory (Lindeck) were 
tested 10 samples of conductors, 10 of resistance 
materials, 209 single resistances, 50 rheostat sets 
with 1355 divisions, 4 galvanometers, 107 Clark 


* See ENGINEERING, vol. Ixxiv., page 561. 
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standard cells, 50 Weston cells, 5 accumulators. 
In 254 cases the resistances consisted of manganin. 
The destination was stated in the case of 169 appa- 
ratus, of which 111 went abroad, 69 to the United 
States, 16 to England, &. Of the 107 Clark cells, 
98 received certificates; only 6 were not found 
correct, differing by 0.001 or more from the stan- 
dard electromotive force—1.4328 volt at 15 deg. 
Cent. The mean electromotive force of the Weston 
cells is 1.0189 or 1.0190 ; all the 50 cells passed. 

The Magnetic Laboratory (Gumlich, Rose) tested 
one magnetising apparatus (Képsel-Kath system), 
1 magnetic balance (Du Bois), 1 standard coil, and 
118 materials, comprising 46 castings, 4 magnet 
steels, 18 dynamo sheets, and 50 non-magnetic 
materials. The chief task—comparison of the 
methods for wattmetrical magnetic testing—-did not 
advance much, because it was found that the alter- 
nating-current generator which contains no iron, 
no longer gave purely sinusoidal pressure curves 
when loaded with iron rings. Siemens and Halske 
then lent a dynamo, in which this trouble was small 
and could be allowed for. The experiments so far 
confirm previous experience, according to which 
the apparatus of Epstein and of Modllinger can be 
recommended ; Richter’s apparatus for testing large 
sheets of special dimensions (see ENGINEERING, 
vol. lxxvii., page 145) gives values which are a little 
too high ; Brion’s apparatus decidedly too low values. 

In some of the magnetic materials very high 
ohmic resistance is combined with excellent magnetic 
properties. Low maximum permeability generally 
goes together with low starting permeability (in 
weak fields); but this does not apply to high 
permeabilities. 

The Metrological Department has acquired a Pratt 
and Whitney machine for end measurements of 600 
millimetres. The work comprised 42 divisions on 
silver, platinum, and steel, 18 end measures, 10 bolts 
and rings, 29 standard threads, 49 tuning-forks, and 
one testing-machine. One of the screw spindles 
to be tested hada length of 3 metres, and no com- 
parator of suitable length was available ; the spindle 
was therefore levelled with the aid of a katheto- 
meter, and a considerable number of threads were 
copied on a steel tape and measured on this tape. 

Thermometers, Pressure - Gauges, Indicators. — 
This department (Wiebe, Griitzmacher, Rothe, 
Moeller, Hoffmann, Schwirkus, Hebe) tested 
16,939 thermometers, 768 thermo-couples, 2 
wire samples for such, 2 platinum thermometers, 
7 galvanometers for thermo-electric work, 8 baro- 
meters, 18 indicator springs, 2 vacuum vessels, 
9 pressure gauges, 614 fuses, 8 areometers, 366 
petroleum-testing apparatus, 7 samples of petro- 
leum, &c. Of the thermometers 14,363 were cli- 
nical ; 46,453 more clinical thermometers were 
tested in the substation at Ilmenau, and 829 more 
at Gehlberg; Ilmenau further examined 2252 other 
thermometers, and has made arrangements with 
the Jena Glass Works so that manufacturers 
can have their thermometers cooled in Jena. 
The increase in the number of scientific and 
meteorological thermometers submitted amounts 
to 62 per cent. Thirteen new standard ther- 
mometers of Jena glass, 59", have been ordered 
for thorough comparison with the gas _ther- 
mometers. Eight standard thermometers, charged 
by W. Niehls with nitrogen under pressure, are 
under examination. There were 28 Immisch and 
28 Beckmann thermometers, 664 to be standardised 
within 0.01 deg. Cent., 980 within 0.1 deg. up to 
the boiling-point of water, 13 insolation thermo- 
meters, 73 deep-sea thermometers, 427 for tempe- 
rature up to 300 deg. Cent., and 274 up to 575 deg. 
Cent., 23 for low temperatures down to —190 deg. 
Cent., and 63 for determining heights by boiling- 
point observations. As in the previous year, 15 per 
cent. of the thermometers submitted did not pass. 

Of the 768 thermo-couples, 690 were of the Le 
Chatelier type, 77 made of constantan or iron- 
copper wires ; the firm of Meraeus supplied 649 of 
the thermo-couples ; G. Siebert, of ase and 
others, the rest ; the increase of thermo-couples 
submitted over last year is 40 per cent. The very 
satisfactory reports on the re-standardising of old 
thermo-couples, which had been in practical— 
scientific or technical—vse for years, has raised the 
popularity of these apparatus ; 26 out of 34 were 
found to be correct within 5 deg., and only two 
deviated by as much as 17 deg. at about 1100 deg. 
Cent. The constantan couples are used for the 
range — 200 deg. to + 600 deg. Cent. In stan- 


dardising one thermo-couple in an electric furnace, 
use was made of a cylinder of platinum, with broad 


platinum strips as leads, and of low tension, high 
intensity alternating currents. The couple is 
lowered into a graphite crucible, and a quartz 
glass cylinder interposed to prevent corrosion of 
the platinum by the gases given off by the crucible. 
Over this furnace proper is placed a smaller fur- 
nace containing a heater coil, so that a considerable 
length of the thermo-couple wires is heated. 

The re-determination of the boiling-point of sul- 
phur has yielded the figures 444.7 deg. Cent. (by 
mercury thermometers), and 445 deg, Cent. (by 
thermo-couple on the Holborn-Day scale) ; Callen- 
dar found 444.5 deg. Cent. ; Chappuis and Harker, 
444.7 deg. Cent. Nitrate baths used to be heated by 
external coils; it has been ascertained that the 
coils may be dipped into the nitrate, provided 
alternating currents of low voltage be applied ; 
Siebert und Kiihn, of Kassel, haye made a quartz 
crucible for this work. A quartz thermometer, 
which has been filled with mercury, can bear an 
internal pressure of 60 atmospheres at red glow ; 
with the aid of this thermometer, the expansion of 
mercury is being investigated at temperatures up 
to 750 deg. Cent. 

The low-temperature pentane thermometers (R. 
Rothe) are a decided success. They can be relied 
upon within a few hundredths of a degree for the 
range 0 to —190 deg. Cent. (liquid air); and three 
firms—C. Richter and R. Burger, of Berlin, and 
Siebert Kiihn, of Kassel—have already taken up 
their manufacture, and have supplied the twenty- 
four pentane thermometers tested last year. Pen- 
tane is a hydro-carbon which boils at about +25 
deg. Cent. and remains clear in liquid air, though it 
begins to be sluggish below - 150 deg. Cent. Two 
samples of commercial pentane supplied by Kahl- 
baum agreed thermometrically within 0.4 per cent. 
The calibration was made against a platinum resist- 
ance thermometer of the Callendar type, in which 
the platinum wire is wound on a mica frame within 
atube. The low temperatures cause condensation 
of the moisture on the wire in the tube, and, as a 
consequence, the galvanometer, joined to the wire, 
is apt to creep. To avoid this, Chappuis and 
Harker have filled the tube with dried air; Rothe 
screws a drying-tube containing phosphorus pent- 
oxide and glass wool into the thermometer tube, 
and this arrangement has proved suitable within 
the range — 200 and + 500 deg. Cent. As the 
pentane becomes sluggish at low temperatures, ob- 
servations should, so far as possible, be made with 
ascending thread—which is advisable for mercury 
thermometers as well ; if any pentane should adhere 
to the walls of the capillary, it can easily be re- 
moved by applying the warm hand to the tube. 

Of the 608 ring fuses of Schwartzkopff alloy for 
boilers, 448 had a melting-point of 116 deg Cent., 
and 160 melting-points lying between 160 and 190 
deg. Cent. 

The intended determination of the influence of 
temperature on indicator springs which had been in 
use could not be carried out, as the respective firms 
could not spare their indicators for a sufficiently 
long period. A new apparatus for such work has 
been constructed by Dreyer, Rosenkranz, and 
Droop, of Hanover, on the suggestion of the 
Reichsanstalt, and Wiebe and Schwirkus have 
examined 37 springs of this firm and of Schaeffer 
and Budenberg, by different methods. The re- 
search is not completed, but the results so far 
obtained justify the suspicion with which the indi- 
cations of such springs are regarded. Weak 
springs, loaded step by step, are more compressed 
under the first loads than by subsequent addi- 
tions ; many springs do not respond equally to 
compression and tension, and these differences are 
particularly striking in crossing the atmospheric 
pressure line. 

Photometry (Brodhun, Liebenthal).—The tests 
concerned 106 Hefner lamps, 360 electric glow- 
lamps, 48 Nernst lamps, 7 osmium lamps, 7 arc 
lamps, 13 carbons for arcs, 57 incandescence-gas 
lamps, 1 incandescence petroleum lamp, 8 burners, 
11 samples of petroleum, 1 Weber photometer, 
1 photometer bench Lummer-Brodhun, &c. ; in 
seven cases the reflection and absorption of light 
had to be determined. The current consumption 
of coloured ares was, in the best case, 0.37 watt per 
Hefner candle; the enclosed arcs were unsteady 
and uneconomical. The osmium lamps required 
38 volts, and proved very economical during dura- 
tion tests of 2000 hours; long duration tests were 
made also in many other cases—e.g., 49 of the in- 
candescence gas-lamps were examined in this way. 





A number of electric incandescence lamps had 


| been submitted as standard lamps. Six of these, 
nominally 16-candle lamps, came from the New 
York Lamp-Testing Bureau, and had previously 
been tested by the Laboratoire Central des Elec- 
triciens (Paris), the National Physical Laboratory, 
and the Ediswan Lamp Laboratery. Taking the 
ratios : bougie décimale / Hefner candle = 1.13 
(Laporte’s figure), and British candle / Hefner 
candle = 1.14 (Reichsanstalt), then the averages of 
these tests are, in Hefner candles :— 

18.2 as determined by the New York Bureau. 

18.1 as determined by the Reichsanstalt. 

18.3 as determined by the Paris Laboratoire Central. 

18.8 as determined by the National Physical Labora- 


tory. 
20.2 as determined by the Ediswan Laboratory. 


A Paris determination iu Hefner candles agreed 
exactly with the Reichsanstalt ; otherwise the 
agreement is not quite satisfactory. As there is 
little hope at present that some unit of light 
intensity will find general acceptance, the Interna- 
tional Photometry Commission, which was nomi- 
nated at the Paris Exhibition of 1900, assembled 
last June at Ziirich, contented itself with provi- 
sionally sanctioning a number of ratios—notably, 
Carcel / Hefner = 10.9, Harcourt 10-candle pentane 
lamp / Hefner = 11.4, and with recommending 
further experiments. 

Saccharimetry.—The important communications 
brought by Schoenrock before the International 
Congress of Applied Chemistry, which met at 
Berlin last year* are of too special a kind for our 
readers. Experts not rarely differ from one another ; 
one of the sources of trouble is that different lamps 
are used, so that the light has to be passed through 
glasses or solutions; the rotations then observed 
differ not inconsiderably with different observers. 

Metalloptric Researches.—In investigating the 
optical properties of metals and alloys for waves of 
great wave-length (up to 0.025 millimetre), Hagen 
and Rubens have established relations between the 
reflective and emissive power of metals and their 
electric conductivity, which constitute an important 
confirmation to a part of Maxwell’s theory, which 
was still much doubted. 

Chemistry (Mylius, Groschuff). We pass over 
the researches—very interesting to the chemist— 
on acid salts of formic, acetic, and nitric acids, and 
on the direct determination of boric acid as boryl 
phosphate (B PO,, Mylius, Meusser), and refer to 
the behaviour of quartz vessels (Kohlrausch, My- 
lius, Meusser). The electric conductivity of water 
is not increased by contact with quartz, even ata 
temperature of 80 deg. Cent.; on the contrary, 
boiling in a quartz flask rather improves the water, 
but the boiling is much retarded. Alkaline lyes, 
soluble carbonates, and ammonia, attack quartz ; 
the quartz seems to absorb the alkali, and also 
certain dyes, such as methylene blue, aniline blue, 
congo red, &c., from solution in water, alcohol, 
and ether. Dilute acids have no effect, and even 
concentrated acids may be evaporated in quartz 
crucibles ; phosphoric acid corrodes quartz, how- 
ever, at. temperatures above 400 deg. Cent., under 
formation of a-white powder, a silicyl phosphate. 
That metallic oxides become dangerous at: high tem- 
peratures has already been pointed out. If quartz 
is scratched with a diamond and wetted with a 
solution of jodo-eosine in ether, the scratch re- 
mains white, while glass turns red. 

The classification of glasses by Mylius was men- 
tioned in our report on the Berlin Congress for 
Applied Chemistry. Some glass tubes which had 
been keptin the sulphuric acid of accumulators for 
three years were found to be incrustated with a 
layer, 0.1 millimetre in thickness, which no longer 
contained any alkali; although covered with small 
fissures, the glass had otherwise remained intact. 

While the division into a scientific and a tech- 
nical department is profitably maintained, the 
practical value of all the researches mentioned will 
not be questioned. 


LITERATURE. 


The Elasticity and Resistance of the Materials of En- 
gineering. By Wm. H. Burr, C.E. Sixth Edition, 
re-written aah enlarged. New York, 1903: John Wiley 
and Sons ; London: Chapman and Hall, Limited. | 
Ir is most unfortunate that Professor Burr, in 

issuing this new edition of his book, has not taken 

the trouble to correct a number of errors in the 
theoretical portion of the work, and to bring up to 
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date that part of the volume which has relation to 
the testing of materials. As matters stand, the 
value of the volume in its present state is to be 
found mainly in the numerous tables giving results 
of tests, and even this section is of less importance 
than it might easily have been made, in that the 
tests tabulated have been almost exclusively the ordi- 
nary direct-tension, compression, or cross-bending 
tests, which it is now recognised only give imperfect 
information as to the quality and endurance of 
materials of construction. We shall refer to this 
subject later on, but, as Professor Burr starts his 
volume with theoretical matters, it will be best 
to deal with this section first, the more especi- 
ally as it is necessary to warn engineers against 
implicitly accepting his guidance, and to point 
out certain errors. This is the more necessary in 
that Mr. Burr’s mathematical method is rather 
troublesome to follow, as constant back refer- 
ences are needed to find out the signification 
of his different symbols. It may be said at once 
Mr. Burr confines himself to the discussion of 
particular problems by special methods, and gives 
the student no general system of attack by which 
he can solve for himself new problems in elasticity 
as they arise in practice. Nothing, for instance, 
could be worse than his treatment of the strength 
of a thick, hollow cylinder. Taking q as the radial 
pressure, and ¢ the ring tension at any point of 
such a cylinder, he writes down the equation : 


rr’ 
ge-ane | ear oe 
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He then remarks ‘‘ that if the following values of 
t and q be assumed, it will be found that equation (1) 
will be completely satisfied : 


t=a+ © and q = ap Te es 
72 r2 


This is perfectly true ; but so would the equation be 
satisfied with an infinite number of other values of 
t and q. 

For example, equation (1) is still satisfied if we 


take 


t=crandq=°" 
eae 


+ a; 

yet, though this latter result satisfies all the con- 
ditions laid down by Professor Burr, it does not 
give correctly the stresses in a thick cylinder. In 
the appendix the necessary other conditions to be 
satisfied by the values of ¢ and q are stated, but no 
hint is given to the student, till some pages after 
the statement objected to, that he should look 
up this appendix, and ‘hence he i: likely to 
be blaming his own stupidity in failing to follow 
the author’s demonstration when the real trouble is 
that the demonstration itself isincomplete. Follow- 
ing this, we find articles on the common theories 
of torsion and of flexure, in which a pretty 
complete investigation is given of the theorem of 
three moments; but. the article dealing with 
deflection by shearing is inaccurate; the results 
requiring to be multiplied by the factor $ for the 
case of rectangular beams. 

The chapter on resilience is, perhaps, the most 
disappointing in the book, as will be understood 
from the writer’s remark that, ‘‘In some cases . . 
the detlection at the point of application of a single 
load inay be easily determined.” As a matter of 
fact, the deflection at any point of a beam can be 
determined from its resilience, whether an actual 
load be applied there or not ; and this method of 
determining deflection has a special value in com- 
plicated cases. Thus the method may be used to 
determine, for example, the deflection of a girder, 
taking into account not only chord-member stresses, 
but also those in web-members, which in the case 
of deep girders may be responsible for as much as 
40 per cent. of the total deflection. An arith- 
metical slip is also made in deducing the shearing 
resilience of a beam, which is. only half the value 
stated on page 155. 

In the next chapter we have a treatment of com- 
bined stresses, and evidently Professor Burr has 
had little experience in crankshaft-designing, since 
he recommends that in practice it is sufficient to 
find separately the greatest stresses in bending or 
torsion, and to then design the shaft to resist the 
greatest of these, neglecting the others. As a 
inatter of fact, it has been found by experience that 
even the method on which the shaft is designed to 
take the greatest tension, due to the combined 
torque and bending moment, leads in some cases 
to too weak a shaft, and there is much reason to 
believe that such shafts should be designed rather 


to withstand the maximum shear due to this com- 
bined action. That is to say, the shaft should be 
designed to take a bending moment : 


Me= JM? + T2 


tM+3/Me+ T 

where T is the actual torque and M the actual 
bending moment. Certain it is that shafts designed 
to this latter formula have proved short-lived, so 
that many builders of high-speed engines found 
themselves compelled to substantially increase the 
dimensions of their crank-shafting. The whole 
question, of course, involves that of the proper 
criterion of strength. Many elasticians of late 
years have come round to the opinion that the best 
criterion available is the shearing resistance, and 
not the tensile or compressive strengths, and that 
in all cases rupture really occurs through shearing. 
We know that in compression tests, properly made, 
the material almost invariably fails by shear, and 
the cup-shaped fractures observed in tensile tests of 
mild steel are evidence that, in this case also, 
failure is due to the limit of strength in shear being 
exceeded. If this view is correct, it is evident that 
crank-shafts should be designed to withstand the 
maximum shearing stresses to which they may be 
liable. 

Mr. Burr next takes up the question of combined 
bending and direct stress, paying attention, how- 
ever, mainly to the very unimportant case of com- 
bined bending and tension. In practice, such 
combinations are of little importance, as one knows 
at once that the maximum stress is certainly less 
than the sum of the stresses due to bending and 
tension, considering both to act independently. 
After giving some approximate methods of treat- 
ment, the author enters upon what he calls the 
‘*exact method of treating combined bending and 
direct stress,” but makes an error in his differential 
equation, which he writes as 

ad eT a ee 
dat #i(5 (t-—2) -Pw } 

Here the origin is taken as at one end of an eye- 
bar ; g is the weight of the bar per inch run; P is 
the total tension, and w! the maximum deflection. 

To bring the equation right, w! should be re- 
placed by w, where w is the deflection at any point. 
The change is of importance, as the constant w! 
should be replaced by the variable w. The author 
finally arrives at the remarkable result that, with a 
certain proportion of depth of bar to its length, 
‘*the bar will be subject to no bending, but that 
it will hang as a flexible cable.” This statement 
is, of course, absurd. 

The cases of combined stress really important in 
practice arise when a strut or column is also subject 
to bending. The differential equation corrected 
as above then leads to the result that if m be 
a uniform bending moment applied to the column, 
and p the direct stress due to the vertical load, 
then the equivalent bending moment for which the 
member should be designed is 


om m 
M = tide 
—. St 
where 


2 = half length of member taken as having pin ends, 
r = radius of gyration, 


and 

E = elastic modulus, 

Even with quite moderate ratios of | tor, the 
increase of moment may be very considerable, if the 
Thus with ! = 

y 
40, and p = 10,000 lb. per square inch, M is 33 per 
cent. greater than m, and with - = 70 the same 


in place of : 


value of p is anything but small. 


7 
increase is reached with a stress p of but 3300 lb. 
per square inch. A modification of this formula 
gives the rational formula for columns the maximum 
stress on which is 


14——*__ 
Q=p 2 con ( P i} 

\ 272 008 (f ) 
where e¢ is the possible eccentricity of the load, and 
h the least width of the column, and the other terms 
have their previous signification. The eccentricity e 
must vary with the care taken in applying the load 
axially, and also on the care taken in building up 
a strut or column, hence it is impossible to expect 
the same uniformity in compressive tests of long 





columns that we find in corresponding tensile tests. 


This fact, we believe, was first fully appreciated by 
Mr. Claxton Fidler. 

With the next chapter commences by far the 
most valuable portion of Professor Burr’s work, as 
we find here collected together an enormous number 
of tensile and compressive tests, not only on mere 
specimens, but also on full-sized bridge members. 
This record will always have its value, though it is 
unfortunate that more attention has not been paid 
to experiments made of late years on this side of the 
ocean, which have done so much to elucidate the 
real nature of the strength of materials. Thus Bau- 
schinger’s experiments on the elastic range of steel 
and iron bars, which have thrown such an instruc- 
tive light on Wohler’s experiments on fatigue, are 
not mentioned, nor are Mr. Guest’s experiments on 
bars subjected to combined stress. In respect to 
increasing our practical knowledge as to the way 
in which materials fail, these experiments are much 
more important than any of the elaborate tests of 
full-sized bridge members quoted by Professor Burr, 
valuable as these are in their place. Similarly, 
we find nothing concerning tests on ‘‘ fragility ” 
—to quote a term introduced by French engineers. 
Experiments made first on the Continent, and which 
have been repeated here, show that steels of approxi- 
mately the same composition, elastic limit, and 
ductility, may differ enormously in reliability, and 
it is now recognised that one of the most valuable 
tests for steel consists in breaking a notched bar of 
it by impact. Some of the illustrations given showing 
results of compressive tests of stone and concrete 
incline us to the belief that the specimens tested 
have been bedded on lead, or in some other unfair 
manner. The type of fracture represented differs 
entirely from what we have always obtained with 
such materials fairly tested, the planes of shearing 
being apparently nearly vertical, in place of 
approximating to the 45 deg. angle. 

Perhaps the most up-to-date portion of Pro- 
fessor Burr’s book is that devoted to concrete 
iron constructions; but there is nothing speci- 
ally original in it, and it is also incomplete. 
Since Considére’s experiments, the theory of 
the resistance of these beams has reposed on a 
more or less rational basis, though one as yet has 
no theoretical guidance as to the proper spacing 
of the ties with which it is found advisable in 
practice to connect together the reinforcing rods. 
So far as we know, no attempt has yet been made 
to apply in practice Considére’s system of re- 
inforcing concrete columns by a spiral of steel 
wrapped round them, although his experiments 
have shown that in this way there is a great saving 
of metal as compared with the usual practice of 
embedding straight steel rods in the concrete. 

Our author is at his best in dealing with 
matters of practical bridge-work, since this is a 
subject in which he is thoroughly competent, and 
we can heartily endorse the hints as to the design 
of bridge members which we find here and there 
throughout his treatise. In such cases stresses 
are generally of a simple character and determi- 
nate ; but, as we have already pointed out, it is in 
the more complicated cases which arise in other 
branches of practical engineering that Mr. Burr's 
guidance appears both inadequate and misleading. 
This applies also to his treatment of the strength of 
flat plates. The theory of such plates has been 
worked out pretty satisfactorily, so long as the load 
applied is such as not to stress the metal beyond its 
elastic limit, but is totally inapplicable to determin- 
ing the ultimate strength of such plates when 
subject to a pressure acting in one direction only. 
If, however, the pressure is an alternating one, 
being first on one side, then the other, this theory 
will denote with practical accuracy the safe working 
load. The volume concludes with a short sketch of 
the complete theory of bending and torsion, as 
developed by St. Venant. The author uses the 
Continental notation for the stresses, which, if less 
easy to write than the English, has great advantages 
in showing at sight the precise nature of the stress 
under consideration. 
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MALLET ARTICULATED LOCOMOTIVE AT THE ST. LOUIS EXHIBITION. 
SCHENECTADY WORKS OF THE AMERICAN LOCOMOTIVE COMPANY. 
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THE MALLET ARTICULATED LOCOMOTIVE | that it will be of considerable interest to all those | the inventor of the “ Richmond Compound,” is respon- 
AT THE ST. LOUIS EXHIBITION. | who have watched the development and advance of| sible for the design. The engine was built at the 
; -} | the locomotive during recent years. Schenectady Works. ; 

By H. W. Hanbury, A.M.LC.E. | As most people are aware, the Mallet type of loco-' It is forthe standard gauge of 4 ft. 84 in., and is 

One of the most interesting locomotives that has | motive is intended for service in mountainous districts | carried on twelve wheels, all of which are driven, but 
come before our notice for some considerable time is | on grades varying from about 1 in 100 to 1 in 30, and| which, in order to give the necessary flexibility of 
undoubtedly the enormous Mallet articulated locomo- | acts by adhesion alone, as distinguished from those| wheel-base, are divided into two distinct groups © 
tive, which has recently been installed in the historical | mountain-climbing locomotives acting through rack | six, each being provided with its own set of cylinders 
i It will be seen from our two-page plate 

rt of the frame in which 


collection of the Baltimore and Ohio Railway Com-| and pinion gearing, which it is necessary to use on| and gear. 
pany at the St. Louis Exhibition. We have already | steeper grades. This particular engine (‘‘ No. 2400”) | this week that the 
ed wwe § for service between Connels- | the rear set of siaghall's wheels is situated carries the 
on the Baltimore and Ohio greater part of the weight of the boiler and fire-box, 


very briefly referred to this important engine in our | was desi 
en writing | ville and Cumberlan 
This route passes over the Alleghany | and is rigidly attached to the saddle casting of a 


survey of the Palace of Transportation. V 

that survey, however, we were only in a position to; Railway. 

give one or two of the principal dimensions, as at | Mountains, where the maximum grade is about 1 per | high-pressure cylinders, which are placed near the 

that time the engine had not reached the Exhibition. | cent. and the curves about 700 ft. in radius. Mr. | centre of the boiler-barrel, and to which they are 

This week we are able to illustrate and give a more | C.J. Mellin, whom, we may observe, is the designing | securely bolted. The rear portion of the engine there- 
omotive Company and | fore is of much the same design as any other engine, 


complete description of the engine, and we feel sure | engineer for the American 
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‘and, forcing it open, allows the steam from the receiver 
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while the front is practically a separate six-wheeled 
truck, carrying the low-pressure cylinders and free to 
move sideways or about the ends of the rear portion 
of the frame, to which it.is loosely attached by two 
long bolts passing through eyes provided for that 
purpose. In addition to being thus attached the high- 
pressure cylinder castings and the stretcher at the 
back of the truck are provided with eyes and pins, by’ 
means of which they are also securely but loosely 
connected to each other. 

Two steel castings, one holted to the first course of 
the boiler and the other to. the extended smoke-box, 
bear upon corresponding cross-stretchers situated 
betaveen the frames of the truck. The first-named car- 
ries the weight, and the latter acts as a stop, or carries 
a little of the weight should an irregularity in the 
Dgesorge cause the front wheels of ‘the truck to 
be raised. The faces of the castings attached to the 
engine are ‘‘rounded,” those of the castings upon 
which they bear being flat. Springs are provided on 
the front stop to take up the lateral movement of the 
truck and bring it back to position after passing round 
acurve. The rigid va wee ma of each set of coupled 
wheels is 10 ft., the total wheel-base of the engine 
being 30 ft. 8 in. The total length of the locomotive 
from the buffing-plate to the end of the cow-catcher is 
51 ft. 5} in. Thedriving-wheels are 56 in. in diameter, 
the centres being of cast steel, and the tyres retained 
by shrinkage. 

Having already mentioned that the high-pressure 
cylinders are situated near the centre of the boiler- 
barrel, and that the low-pressure cylinders are carried 
by the truck, we will now proceed to refer to the 
system of compounding—the Richmond—in use on 
this engine. 

The most important features in this system are 
the automatic intercepting and reducing valves, by 
means of which the engine is started, and the emer- 
gency valve operated by the driver when circumstances 
require the conversion of the engine from compound to 
simple working, or vice versd. The first-named valves 
are contained in the same casting as the left-hand high- 
ewes cylinder, the joint between the two cylinders 

eing so designed that it does not interfere at all with 
them. The emergency valve is contained in a separate 
casing bolted to the cylinders. The reducing-valve 
consists simply of a sleeve working on the spindle of 
the intercepting-valve. The action of these valves is 
briefly as follows :—On opening the regulator, steam 
from the boiler enters the chamber surrounding the 
reducing-valve, and pressing against a shoulder pro- 
vided on it, opens it, and, at the same time, by means 
of a similar shoulder on the intercepting-valve on 
which it works, moves that valve a sufficient distance 
to shut off the connection between the high and low- 
pressure cylinders. The reducing-valve at the same 
time allows live steam to enter the low - pressure 
cylinder at a pressure which has the same proportion 
to the boiler pressure as the piston areas of the high 
and low-pressure cylinders, thus causing the work 
done in each cylinder to be the same. 

After a few revolutions the steam pressure in the 
receiver, due to the high-pressure cylinders exhaust- 
ing into it, becomes sufficient to act upon the inter- 
mt = wesw and close it, and this in turn closes the 
reducing-valve, shutting off the direct connection be- 
tween the high and the low-pressure cylinders, and 
to in the engine beginning to work as & com- 

und, 
ie order to change from compound to simple work- 
ing, the driver opens a cock in the cab, by means of 
which steam is admitted behind the emergency valve, 


to escape to the chimney. There is no drop of steam 
pressure in the low-pressure cylinder during this 
operation, for at the same moment the intercepting- 
valve closes, due to the reduced pressure on the 
receiver side of it. Live steam then enters the low- 
pressure steam-chest by thé reducing-valve, and the 
engine continues to work as a simple engine until the 
driver shuts the cock in the cab. The opening of the 
valve results in an increase of from 20 to 25 per cent. 
of the normal tractive power. The emergency valve, 
as its name implies, should only be moos on special 
occasions ; for instance, in starting a heavy train, or 
passing over a steep gradient, and then only for as 
short a time as possible, for in operation the steam 
consumption is increased and the exhaust has a very 
severe action on the fire. The design in this particular 
case is such that if the valve is operated when the 
engine is going above 8 miles an hour, its action is in- 
efficient, this precaution being necessary to safeguard 
it from abuse. 

The main grea my to the high-pressure cylinders 
come outside the boiler direct from the dome, as ma 
be seen from the reproduction of a photograph whic 
forms Fig. 1 of our two- plate this week. The 


arrangement is further shown in Fig. 2. The pipe 
conducting steam to the low- pressure cylinders is 
situated between the frames of the truck, and has a 
spherical joint at its juncture with the high-pressure 
cylinders. The exhaust-pipe from the low-pressure 





cylinders has a similar spherical joint. These joir+s 


are of a new form and worthy of notice, the principal 
feature being the provision of separate bushes between 
the faces at the joints, by means of which they can be 
made steam-tight without in any way — joint 
or endangering the flexibility of the whole. The high- 
pressure cylinders are 20 in. in diameter, and the low- 
pressure cylinders 32 in. in diameter, the stroke being 
32 in. Considerable care has been taken to prevent 
loss from radiation, and both the cylinders and steam- 
pipes, as well as the boiler, have been carefully clothed 
with 85 per cent. magnesia sectional lagging. 

The valves for the high-pressure cylinders are of 
the piston type, while those of the low-pressure cy- 
linders are of the Richardson balanced slide type. 
Both sets of valves are operated by the Walschaert 
valve gear. The links, dies, and pins are made of 
wrought iron. All bushed eyes. have an annular 

roove turned in conjunction with the oil-hole, so that 
fabrication is not prevented should a bush become 
slack and turn round. The valve-spindles are square 
in section, and bear in the guides, which are bolted to 
the top slide-bar on two faces. This form of guide 
and valve-spindle is an advantage when using the 
Walschaert gear, as more rigidity is obtained and the 
spindles are not so liable to twist in the bearing 
as those of cylindrical form. The dies in this par- 
ticular engine are closed in on each side by plates 
riveted to the sides of the reversing-links. These 
plates carry the trunnions by means of which the re- 
versing-links are suspended in their bearings. A short 
reversing-shaft is provided for each cylinder, those 
for the high-pressure cylinders being carried in 
brackets attached to the boiler, and those for the 
low-pressure in brackets attached to the smoke-box. 
Four rods link them together, and a shaft fastened 
under the bottom of the driver’s platform and carried 
in brackets bolted to the tops of the frames serves to 
connect both sides of the engine. No arrangement is, 
of course, necessary to allow of lateral movement in 
these rods except at the front of the engine. At that 
end, in order that such movement may occur without 
straining any part of the motion, the valve-rod works 
on a ball joint at the point of its suspension from 
the lifting-link, and the latter has a special joint at its 
connection to the arm of the reversing-shaft admitting 
of side motion only. This design allows sufficient 
play, and prevents the lifting-links from turning on 
their axes round the ball joints. The angle through 
which the rods move when the engine is passing round 
a curve is very small, as the reversing-shafts are placed 
as high above the links as possible, and long rods have 
to be used. 

Reversing is accomplished by means of- an auxi- 
liary lever ‘operating the valves of an air and an 
oil cylinder placed end to end on the right-hand 
side of the cab. The cylinders can be seen in 
our illustration, Fig. 2. The air-cylinder is operated 
by the Westinghouse - American combined brake, 
to one of whose air-chambers it is connected. 
The auxiliary lever has its fulerum on that of the 
main reversing-lever and moves in a sector side by 
side with the main sector. In practice with some- 
what similar gear it is found that the driver neglects 
to keep the oil-cylinder a charged, and, conse- 
quently, the gear does not work properly and fails to 
lock the reversing-lever in the required position. In 
order to avoid this difficulty Mr. Mellin has added 
catches to both levers. In operation the auxiliary lever 
is pulled over to the required position, and the catch 
held back until that position is reached, when it is re- 
leased, the main lever slowly follows until its centre 
line coincides with that of the auxiliary, when the 
catch on the main lever falls and the gear is locked in 
position. 

The boiler, which is shown in detail by Figs. 7 to 14 
on page 179, is of the straight-top type, the barrel 
being cylindrical in form and consisting of three courses, 
the first being 96 in., the second 89? in., and the third 
803 in. in length. It is designed to burn bituminous 
coal. The circumferential seams are double-riveted 
and are 5 in. in width, while the horizontal seams are 
sextuple-riveted, butt-jointed, and with covering 
strips inside and out. The enormous size of this boiler 
and of the fire-box, can best be realised by glancing at 
the following particulars :— 


Boiler : 
Working pressure ne oh 
Diameter inside the first curve 


Distance between the tube- 


235 Ib. per sq. in. 
82 in. 


plates... bis oe .. 20 ft. 103 in. 
Thickness of barrel and saddle- 

plates... an we sib 1 in. 
Thickness of tube-plate... a ?,, 
Thickness of cover and back- 

plate... ee wie i & ,, 
Number of tubes ... a is 436 
Diameter of tubes i a 2} in. 
Height of boiler centre above 

the rail ... ie Leite 10 ft. 
Height of chimney from rail ... | 

Fire-Box : 

Length (inside) ... i < * 1083 in. 
Width =, is ee hice ot 





Thickness of tube-plate ... sca 4 in. 
bs crown- plate a Tr 9 
s side-plates... ts H 9 
me back- plates ae 
Grate area... ne = 72.2 sq. ft. 
Heating Surface : 
Fire-box ... su ae ve 220 sq. ft. 
Tubes ute cas be a4 5380 ,, 
Total s2.055 0a en ee 5600, 


Liners 1 in. thick are riveted to the inside of the 
first and second courses of the boiler, in order to add 
strength and rigidity where the truck centre and the 
high-pressure cylinders respectively are bolted to it. 
We may mention that the saddle of the high-pressure 


cylinders only bears on the boiler at the flanges, the ~ 


intervening spaces being filled with cement. 

The fire-door openings, of which there are two, are 
formed by flanging both plates outwards and riveting 
a ring or tube to them (see Fig. 7). This method of 
connecting the fire-box and boiler at the fire-door 
opening is, we may observe, in general use in America, 
but is seldom seen in our own country. 

The tubes are of charcoal iron of 11 B.W.G. gauge, 
and lap-welded. The ferrules at the front end are of 
copper. Three safety-valves, 4 in. in diameter and of 
the Coale type, are furnished, and are situated on the 
top of the fire-box, one being muffled and the other 
two encased. The regulator valve is of cast iron and 
of the balanced type, the steam-pipes being of wrought 
iron. Two Hancock injectors, situated right and left 
on the back plate of the boiler, supply the feed-water, 
the feed-pipes meeting in a common casting, and 
having only one entrance into the boiler. The main 
pipe passes through the door-plate above the fire-box 
and extends along the inside of the boiler to a point 
in front of the dome where the feed is discharged. 

The ash-pan is of the hopper self-cleaning type, with 
cast-iron sliding-doors operated by hand. Two dampers 
are provided, back and front, and also narrow side 
dampers situated just below the foundation ring of 
the Soler. It is constructed of }-in. steel plates and 
designed so that there is no danger of ashes lying on 
the inclined sides of the pan, and so that all air can 
absolutely be shut off by closing the dampers. The 
injector overflow-pipe leads into it in order to keep 
the fire properly wetted down. 

The tender was constructed by the Baltimore and 
Ohio Railway Company, and is one of standard type. 
It is of the usual American construction, being built 
up of steel channels and angles and carried on two 
four-wheeled bogies with diamond-pattern frames. 
The latter are of wrought iron, and the bolsters of 
cast steel, while the wheels are of the chilled-plate 
type and 33 in. in diameter. The axles are of forged 
steel with journals 54 in. in diameter and 10 in. in 
length. The tank is of the water-bottom hopper type, 
and is made of steel plates strongly riveted together, 
the corners being made with angle-irons. It has a 
water capacity of 7000 United States gallons (5600 
English gallons), and a coal capacity of about 12 tons. 

The Westinghouse-American combined brakes are 
in use on this engine and on the tender, and also for 
the train. The brake-blocks are situated on the front 
of the wheels in the case of the forward engine, and 
on the back of those in the case of the rear engine. 
Braking power equal to three-quarters of the weight 
of the locomotive in full working order has been 
provided. 

The total weight of the engine in full working order 
is 144.25 tons, all carried by the driving-wheels ; 
while the weight of the tender is 64 tons, giving a 
total for engine and tender therefore of 208.25 tons. 

In conclusion, we are indebted to Mr, C. J. Mellin, 
(who, it may be observed, may be seen standing near 
the footsteps of the engine in the photograph repro- 
duced in Fig. 1), for much of the information we have 
here given, and also for the drawings from which we 
have been able to prepare our illustrations. 








MancuHESTER Suip Canau.—The revenue of the Man- 
chester Ship Canal Company for the first half of this year 
amounted to 198,548/., while the working expenses were 
118,355/., leaving a credit balance of 80,1937. The profit 
realised by the Bridgewater department was 11,688/. ; the 
balance carried to net revenue account was, therefore, 
91,881/., while 9967. was received for bankers and general 
interest, making a total profit on the half-year’s working 
of 92,8771. The amount paid for the half year to the 
Manchester city council to meet interest on debentures 
held by it was 44,004/. The amount of toll-paying 
merchandise which passed through the ship cinal during 
the past six months was 1,903, tons, an increase of 
68,028 tons on the <a period of 1903. The 
unfortunate position of the cotton trade has open’ 
affected the port of Manchester, and, as compared wit 
the first half of 1903, the imports of cotton fell off to the 
extent of 110,650 bales. Under these circumstances 1t 1s 
encouraging to find an increase of 54,206 tons in the 
weight of sea-borne merchandise, and of 9126/. in the ship- 


canal receipts, ally as the comparison is with a 
half year which dau an increase of 237,810 tons and 
pa Dredging. cost 2640/. more during the past six 
months. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 27. 

Durine the past few days a more confident. feeling 
has been developed in the steel industry: Quite a 
number of plants have resumed, the annual repairs 
having been completed. On account, of the long 
dulness_special efforts have been made to secure 
export business, and the figures furnished show that 
some. success has attended these efforts. ; The steel 
mills, which depend so largely on railroad business 
for employment, are unable to resume full time. The 
railroads, except in a few notable instances, have not 
departed from their policy of waiting, and are still 
curtailing and retrenching. Most wages’ schedules have 
been settled, and no trouble is anticipated for another 
year. Nosales of steel rails of moment have been 
made. The railroad people have for years been paying 
28 dols. under an unexpressed protest. Several com- 
panies who have track-laying to do during the latter 
part of the year have been recently solicited to place 
their orders. The railroad people once more brought 
up the matter of price and renewed their requests for 
more favourable terms. 

Billets and bars are being quietly sold at a drop 
from June prices, the reduction on Be being about 
2 dols. per ton. There is a deeply-seated opposi- 
tion to the prices so rigidly held to by steel makers. 
Consumers feel that the influence of the existing de- 
pression ought to be recognised, especially as the 
profit on much steel and on steel rails is 10 dols. to 
12 dols. a ton. Repeated efforts to bring about an 
harmonious understanding as to steel prices have 
failed. The, railroad peopee are not over-anxious to 
extend their mileage, but they undoubtedly would do 
a great deal of work if rails were sold at a reasonable 
price. This question may assume ugly proportions. 
The rail-makers control the capacity, and the railroad 
people own the road-bed. The trouble at botttom is 
that these enormous profits are necessary in order to 
pay dividends on a large volume of watered stock. 
The steel industry is in the grip of the stock market 
and stock-holders. 





BELGIAN BRIQUETTES.—The exports of. briquettes from 
Belgium in June were 44,485 tons, as compared with 
57,182 tons in June, 1903, and 50,609 tons in June, 1902. 
The aggregate exports to June 30 this year were 271,464 
tons, as compared with 329,170 tons in the corresponding 
period of 1903, and 302,704 tons in the corresponding 
period of 1902. In these totals the exports to France 
figured for 135,599 tons, 188,697 tons, and 182,879 tons 
respectively. 





PILKINGTON v. MASSEY ; THE HAMMER PATENT APPEAL. 
— tent case which had for many days been argued in 
the Court of Appeal, before Lords Justices Williams, 
Romer, and Cozens-Hardy, was concluded on July 28. 
It was the defendants’ appeal in the action of Peter Pilk- 
ington, Limited, of Accrington, v. B. and S. Massey, of 
apr from a judgment of Mr. Justice Kekewich. 
The action was one for alleged infringement of the 
plaintiffs’ patent for improvements in atmospheric or 
power hammers granted to Thomas Jameson, of which 
the plaintiffs were the registered legal owners. The de- 
fendants alleged that the patent was void and of no effect, 
having been granted for an alleged invention which was 
not new and useful, that Jameson was not the first and 
true inventor, and that the ones vol specification was 
not sufficiently descriptive. The defendants also denied 
infringement. Mr. Justice Kekewich decided that the 
plaintiffs’ patent was valid, and that the defendants had 
infringed it.» Mr. Moulton, K.C., M.P., Mr. Cripps, 
K.C., M.P., and Mr. Gordon appeared for the appel- 
lants, and Mr. Thomas Terrell, K.C., Mr. P. Ogden 
Lawrence, K.C., and Mr. A. J. Walter for the respon- 
dents. Lord Justice Williams, in giving judgment, said 
that the case came down to a very narrow point indeed. 
It had been proved that there were known and in use 
atmospheric hammers with closed ends of the hammer 
and air-pump cylinders, and al:o atmospheric hammers 
with one end closed and one open. Having read the claim 
from the specification, his Toshio said there really 
could be no doubt but that the patentee intended to refer 
exclusively to what had been called open-end hammers. 
To his mind it was perfectly plain that the problemi which 
had to be solved in the case of a double-ended cylinder 

ammer was a very different one from the problem which 
had to be solved in the case of a single-ended cylinder 
hammer. If that fact were established, that which was 
done by the defendants was put outside the ambit 
covered by the letters patent of the plaintiffs. Both 
in the plaintiffs’ and defendants’ machines the holding 
up and the holding down were both effected by the use 
of non-return valves, yet the system adopted when they 
came to details was very different. This illustrated the 
principle that the problem to be dealt with was different 
in the two cases. The by-pass was of the greatest im- 
portance to the efficient working of the defendants’ 
“pparatus, but in the case of the plaintiffs the by-pass was 
not only not essential, but it was not part of the invention 
at all. The plaintiffs had limited their claim to a single 
open-eod hammer, and they had done that at a time when 
Newline = — and used. Under those 
neces, he thought the a ought to be allowed. 

Lords Justices Romer and Ppet y concurred, and 


the appeal was allowed with costs-—The Manchester 
Guardian, 


MISCELLANEA. 


A SKETCH, map, showing the route of. the Gold. Coast 
Government Railways, as. constructed to the designs of 
Messrs. Shelford and Sons, has just been issued by Mr. 
Edward Stanford, of Long Acre. The scale is 4 miles 
equals 1 in. The line is now open from Sekondi, on the 
coast, right up to Kumasi, and passes through important 
gold-mining districts. : 

An American court has just decided that an agree- 
ment to employ trade-union labour only is unenforceable 
at law, being a contract in restraint of ‘trade and of the 
liberty of ‘the subject, since such contracts” create a 
monopoly in favour of trade-unionists to thé exclusion of 
pve workmen. Thecaseis to be carried to the Supreme 

ju: 


The traffic receipts for the week ending July 24, on 
33 of the principal lines of the United Kingdom, amounted 
to 2;100,4887., which was earned on 20,211 ‘miles. For 
the corresponding week in 1903 the receipts of the same 
lines amounted to 2,101,618/., with 20,365? miles open. 
There was thus a decrease of 1130/. in the receipts, and 
a decrease of 154? in the mileage. - The aggregate 
receipts for four weeks to date amounted on the same 33 
lines to 8,189,976/., in comparison with 8,252,9372. in 
the corresponding period of 1903; decrease 62,9612. 


The Museum: of Masterpieces of National Science and 
Technics at Munich has presented. by the railway 
department of the Grand Duchy of Baden with an 
interesting collection of drawings and plans from the 
early days of railways. There are diagrams of the first 
passenger and goods cars of Baden from the years 1839 to 
1841; of psig. of the Niirnberg-Fiirth Railway of 
1837 ; of the 
and Birmingham line; and further detailed diagrams of 
the cars of the Elberfeld experimental railway of the 
year 1832. ° 


An ingenious idea is advanced in a paper recently 
contributed by M. P. Beau to the Proceedings of the Société 
de l'Industrie Minérale, having for its object the exploita- 
tion of coa]l-mines too deep lying or too thin to be profit- 
ably worked in the ordinary way. M. Beau suggests that 
this fuel should be brought to the surface as gas, two or 
more boreholes being sunk down to the seam, and cross- 
galleries made connecting them. A fire would then be 
started, and air forced down one of the boreholes in just 
sufficient quantity to convert the coal into gas, whic 
would for up the other borehole to the surface, 
where it could be utilised. In the discussion on the 
paper M. F. Mathet pointed out that if the scheme proves 
practicable, a certain quantity of gas would also be 
obtained from the shales as well as from the coal proper. 


In an article published in a recent issue of the Railway 
Age, Mr. G. R. Henderson states the following allow- 
ances of heating surface per indicated horse-power gives 
good results in locomotives :— 


Sq. Ft. 
Compound locomotives... eee ay 2 
Simple locomotives (cutting off under 
half-stroke) ed des a aa 
Simple locomotives (cutting off half to 
three-quarter stroke)... gis : 
Simple locomotives (late cut-off)... 3. 


On some experiments with a Chicago and North-Western 
engine, it was found that the maximum indicated horse- 
power was developed at a speed of 30 miles an hour, the 
mean effective pressure on the cylinders being then 
about 75 lb. fond square inch, and the total indicated 
horse-power 1000. At 50 miles. per hour the mean effec- 
tive pressure had fallen to 40 lb. per square inch, and the 
indicated horse-power to 910. 


In a paper published in a recent issue of the Bulletin 
de la Société Industrielle du. Nord. de France, Professor 
Swyngedauw quotes from M. Blondel the following 
figures as snowing the total cost of establishing a steam- 
ster station (buildings included) ; and. from M. Saint- 

artin the second set of figures, showing the cost per 
kilowatt of an e 
on a detailed exa: 
different stations :— 


Total Steam-Power. 


tric power generating station, based 
ation of the capital cost of over 100 


Cost of Establishment 


per Indicated Horse-Power. 
1 oo. 
5 600. 
‘10 40/. 
50 321. 
100 241. 
500 16/. 
1,000 12/. 
10,000 81. 
Total Electric Power. Cost per Kilowatt. 
10,000 kilowatts and over 241. to 32U. 
5,000 to 10,000 kilowatts 321. ,, 400: 
+ % oie 40/7. ,, 600. 
50 ,, 500 602. ,, 1007. 


” 


The smaller the plant the higher the cost per kilowatt. 
For a total power of over 10,000 kilowatts, Professor 
Swyngedauw states the cost in a modern station is rather 
less than the smallest of M. Saint-Martin’s figures, and 
may be taken as about 20/. per kilowatt. Moreover, he 
proceeds, the working expenses per kilowatt produced 
are much less in large stations using large units. A 


study presented to the International Tramway Congress 
of 1902 by M. Thonet, showed that with units of 1000 
horse-power, the net cost (exclusive of capital charges) of 
producing power at tramway stations was 0.4d. to 0.6d. 
per kilowatt hour; whilst with units of 600 to 300 horse- 





power the cost ranged between 0.6d. and 0.8d. per kilo- 





aunus Railway of 1841; of the London | h 


watt-hour, and with units of 200 to 150 horse-power, 
between 0.8d. up to 1d, per. kilowatt-hour. ° 


_ A description of the present condition of the works of 
the Jungfrau Railway has been published in recent issues 
of Le Genie. Civil. The line, when complete, will be 
12 kilometres (7.45 miles) long, and was opened to traffic, 
last year as far as Eigerwand, which is 2? miles from the 
commencement of the line. The level of the lower terminus 
is 6772 ft., whilst the Eigerwand station is’at a level of 
9406 ft.; and the terminus immediately below the top of the 
Jungfrau is at level 13,428, and from this point a lift is 
to be erected to take be see oo the remaining’ 239 ft. 
to the top. ‘The line will be constructed éntirely without 
counter-gradients, since it is considered of importance, 
in case of a breakdown at the generating station, from 
which the power required for working the trains. will be 
taken, that the cars-shall be able to return to the bottom 
of the mountain z gravity alone. ». The. maximum 
gradient . used is per cent., anda .rack-rail is 
used to supplement the deficient adhesion, The line 
runs in ‘the open up to the Eiger Glacier station, 
about 1}° miles from the beginning, but from this 
point to its upper terminus will be entirely in tunnel, 
which is 12.1 ft. wide by 14.3 ft. high. The stations ‘in 
tunnel are lined with wood, and are lighted and heated 
electrically, and at one (‘‘ Eismeer ”) sleeping accomnioda- ° 
tion and refreshment-rooms will be provided. There. will 
be two power stations at Lauterbrunnen, one on the 
white and the other on the black Lutschine. The~ 
former only has been completed, and is a brick building 
measuring 98.4 ft. long by 59 ft. wide ‘and 39,4 ft. 
in height. There are three groups of turbines, one of 
these being for driving the exciter only. Of the others, 
one is a twin-Girard turbine —T of devéloping 1000 
orse-power when running at 380 revolutions pér minute | 
under a head of 115 ft. The other set consists of & couple 
of Francis turbines, giving each 800 horse-power under-a 
head of 106.5 ft., the yo ing, as before, 380 revolutions 
per minute. These drive three-phase alternators supply- 
ing the line current at 7000 volts. As a reserve for use ; 
in case of the Falls freezing- up in_winter, a power- 
gas plant’ has been put down. The. high - tension 
cables are for the most part insulated in rubber, and ,sup- 
ported by porcelain insulators.’ The section of copper in 
each of the three is 0.139 square inch. ‘The trolley-wires 
are fed at 500 volts from three-phase transformers. ‘In 
driving the tunnels, openings have been made _to the face 





h | of the cliff, wherever this lay nearenough, through which 


the soil could oe. The rock-drills..used are 
electrically-driven. Two types of these are employed, 
and on an average each drills on a four-hour shift 28 ft. of 
hole 1.57 in. in diameter. The rate of progress on the 


advance heading is about 3 ft. 4 in. per day. 





Consett Iron Company.—The accounts of this com- 
pany for the year ending June 30 show a profit of 
250,0672. The directors consider the past year’s trade 
satisfactory, in view of lessened demand and lower prices. 
The profit of 250,067/. realised in 1903-4 compares with a 
corresponding profit’ of 231,3242. in 1902-3, 299,9962.-in 
1901-2, 575,0872. in 1900-1, and 672,0002. in 1899-1900.. The 
dividend for 1903-4 has been fixed at 25 per cent., as com- 
pared with 25’ per cent. paid for 1902-3, 30° per cent. 
paid for 1901-2, 50 per cent. paid. for 1900-1, and 50 per 
cent. paid for 1899-1900. 


’ 





NEWSPAPER AND ADVERTISING DirEcToRY.—There has 
just been issued, at 2s. 6d. net, by Mr. F. E. Coe, 19, 20, ~ 
and 21, High Holborn, London, a work entitled, .’ 
‘*F, E. Coe ‘Red Book’ on earch gg Taking for. 
his foreword Mr. Gladstone’s epigram, ‘‘ Nothing except 
the Mint will make money without advertising,” the 
author .proceeds to quote arguments and examples .in 
favour of such publicity, and gives lists of the leading 
British papers, with their charges for advertisements. 
There are corresponding lists for the principal foreign 
countries, 





Power Piant AT THE St. Louis Exutpition.—The big 
Reynolds-Corliss engine and generator by the Allis-’ 
Chalmers Company in the St. Louis Exhibition,  illus- 
trated and described in our issue of June 24 last, is now 
supplying daily, between the rush hours of two o’clock 
and seven o'clock A oir current calling for about 3000 
horse-power.to the Union Transit Company for operating 
cars. .The set is placed, as our readers will remember, in 


‘| the Machinery Hall at the Exhibition, and twice recently 


it has been called upon to supply current for the power 
plant in the building owing to accidental circumstances 
in connection with the organisation. 





Paris, Lyons, AND MEDITERRANEAN Raitway.—The 
revenue of this vast undertaking last year amounted to’ 
18,329,426/., while the working expenses of the twelve 
months weré 8,899,435. As compared with 1902, the 
the revenue increased 319,088/., while thé working ex- 
penses were reduced to the extent of 259,322/., the net 
revenue realised being — 578,4107. more, The 
company is enabled, so far as 1903 is concerned, to dis-’ 
— with the guarantee of interest given by the French 
overnment upon its new network obligation capital. In 
1902 the French Treasury had to advance 240, The 
indebtedness of the company to the Treasury stood, how- 
ever, at the close of 1903 at 1,429,666/. for advances, and 
1,163,304. for’ interest which had accrued upon ‘such 
advances. The capital expended to the close of 1:03 was , 
19,777,354/, At the close of 1903 the company. owned 


2998 locomotives, 2694 tenders, 6775 passenger ca: 
and 91,450 s trucks. - It also owned. 100 vel iaeoamed 





upon the Chamounix electric lines. 
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Fie. 1. 


WE have from time to time, in the columns of Ener- 
NEERING, described and illustrated different appliances, 
by the use of which draughtsmen may economise time 
and save themselves not a little physical exertion. 
Among these have been contrivances whereby the 
drawing-board could be used in a more or less vertical 
position, having the aca (or what corresponded 
to it) arranged so as to slide up and down the board 

rallel with one side, and suspended in such a way 
that it would remain in any required position without 
being held by hand. 

This type of drawing-table is coming very much into 
use, for when once the draughtsman has become accus- 
tomed tot; he can get through considerably more work 
in a given time, and with less fatigue, than was 
ca with the old type of horizontal or slightly tilted 

rd. 

A very aot arrangement of the modern type is 
the Patschke vertical drawing apparatus, which has 
only recently been introdu into this country by 
Mr. E. C, Koop, 42-44, Moor-lane, London, E.C. It 
is made in several forms, but the illustrations, from 
photographs, which we give in Figs. 1 and 2, on 
the present page, convey a good idea of two of these 
boards, the former illustration showing one adapted 
for general drawing - office use, and the latter, 
which has drawets underneath, as shown, for special 
requirements. This latter view also shows how the 
board can be placed in a nearly horizontal position, if 
desired. 

' 7 special arrangement of cords, weights, and rollers, 

both the board on which the drawing is being made, 
and the one which carries the design above, as well as 
the rail, or what would be the tee-square, can be 
moved up and down. Only the upper edge of the 
rail comes in contact with the drawing when the 
draughtsman is at work, the lower edge being kept 
away by rollers, thus enabling the rail by a slight turn 
outwards to be moved quickly over the work without 
coming in contact with the paper. 

Special set-squares can, if desired, be supplied with 
this apparatus, but any ordinary set-square may be 
used. The largest sizes of squares can, by a simple 
me be fixed to the rail, and are thereby pre- 
vented from falling off. The rail has also a provision 
made for holding other instruments that may be 
required. 


Apart from those advantages possessed by vertical ! 








drawing-boards, to which we have referred, there is 
another which would, under certain circumstances, be 
likely to carry considerable weight. It is, that in an 
office where space is limited these drawing-tables 
occupy much less floor-room than the older type, and 
therefore allow a greater number of draughtsmen to 
work within a given area. 

We understand that some of the leading engineering 
firms in this country have now got various forms of 
Patschke’s apparatus in regular use. 





InpIAN RamLwaYs.—The Secretary of State for India in 
Council has authorised the construction of a line between 


- | Khurja, on the East Indian system, and Hapur, upon the 


Oudh and Rohilkund Railway. The cost of the new line, 

which will form an integral part of the East Indian 

- mage is estimated at 2,607,526 rupees. The length of 

: . — will be 38% miles, and the gauge will be 
t. 6 in. 





Tue JUNIOR INSTITUTION OF ENGINEERS: MEETING IN 
GrRMANY.—The summer meeting of the Institution this 
year is to be held in Germany, Diisseldorf being the first 
stopping place. There at the Town Hall on Saturday, 
August 13, the members are to be welcomed into the 
Fatherland by the Burgomaster, and the Society of Archi- 
tects and Engineers of Diisseldorf. The Exhibition will 
te visited, and on Monday there will be an excursion to 

berhausen to view the works of the Gutehoffnungs- 
hiitté(blast-furnaces, steel works, &c.). The Benrather 
Crane Works will also be seen. On Tuesday the Elber- 
feld-Barmen mono-rail suspended railway is to be in- 
spected in the morning, end in the afternoon the mem- 
bers proceed to Hanover for the purpose of visiting on 
the following day Messrs. Kérting Brothers’ works, the 
Hanover Engine Works, and the works of the Westing- 
house Brake Company. Thursday morning will be spent 
at Hanover, and in the afternoon Berlin will be mts te 
There on Friday the Overhead and Underground Railway 
will be seen, including car sheds, generating station, &c., 
also the  wecranesgeene 5 | Electrical Engineering Works of 
Messrs. Siemens and Halske. Saturday, August 20, will 
be spent in visiting the Mariendorf works of the Im- 
perial Continental Gas Association, and the Royal Tech- 
nical High School at Charlottenburg. The members 
leave Berlin on the Monday for Leipsic, remaining there 
till Wednesday, when the on to Frankfurt-on-Main 
to visit on _ ite ore ruiey, by invitation of Mr. 
W. H. Lindley, M. Inst. C.E., the Municipal Works. 
There will be an excursion to Homburg. On Saturday, 





August.27, the return journey to England will be made 
to include the Rhine from Biebrich to Bonn. 





Pyeumatic-Tuse Parce, System ror Lonpon.—We 
understand that there is an intention to promote in the 
next session of Parliament a Bill to authorise the installa- 
tion of a pneumatic-tube parcel delivery system, similar 
to that in operation in several of the cities of the United 
States of America. Thissystem, for which Sir John Wolfe 
Barry, Bart., and Colonel R. E. Crompton are engineers, 
will embrace the suburbs of London, and is to be carried 
out by the Batcheller Pneumatic Tube Company, who 
exhibited the system at work on an experimental line of 
full sepecty 28 their works at Ranelagh Lodge, Ranelagh- 
gardens, 8.W., on Thursday of last week. The system 
is already known in connection with its —— in 
America, and Professor Carus Wilson, = a 

aper on the subject before the Society of Arts on 

ebruary 28, 1900. It provides for the laying of a tube of 
12 in. internal diameter, through which parcels will be 
transmitted in cylindrical carriers at a high rate of speed 
by the application of air-pressure. The main features are 
the pve areas | and receiving Sua and especially 
the obviating of any shock at delivery. As soon as the 
carrier approaches the dead-end, the air in advance com- 
presses and ultimately actuates a relay valve controlling 
the main exhaust-valve, so that the speed of the cylinder 
is greatly decreased as it travels into an.open delivery 
bay. Lave chickens, eggs, &c., in cardboard boxes were, 
at the exhibition of the system, on the 28th inst., 
transmitted in carriers through a pipe of considerable 
length, without any damage being done. Another 
interesting mechanical feature has reference to the 

rovision of sub-stations, where compressors are driven 
xy motors, using electrical current transmitted from 
the main station, so that the air-pressure, even for the 
largest of carriers, does not ex 10 lb, to the square 
inch, At the sub-delivery stations there is an ingenious 
arrangement for automatically shunting the carrier into a 
siding should it contain parcels for such station or for per- 
mitting it to pass on to its destination. At each station 
there is mounted a large wheel, having for one of its spokes 
a section of tube exactly corresponding to the main pneu- 
matic despatch tube. As soon as the cylinder has entered 
the tube on the wheel, the wheel is operated. by electric 
relay, through 45 deg. if the cylindrical carrier is to be 
delivered into a siding, or through 90 deg. if the carrier 1s 
to pass through the station. Thus a carrier destined for 
station A would carry on the front cover a disc of, such 
diameter as to cause short-circuiting at that particular 
station, while a cylinder for through traffic would have a 
disc of such size as not to cause short-circuiting. 
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‘hausts into’ the ‘intermediate pressure, driving the 
starboard wing-shaft. This, in turn, exhausts into the 
low-pressure turbine on the centre shaft. 

The above-described triple series is, however, onl 
used when speeds exceeding 17 knots are demanded. 
For all lower. speeds, an additional high-pressure 
turbine (usually called a cruising turbine) is employed, 
andthe ordinary high-pressure, which receives its 
exhaust, becomes a first intermediate. This cruising 
turbine is placed on the centre shaft and coupled to 
the low-pressure turbine. When not required, steam 
is simply shut off from it, and it is allowed to revolve 
idly in the vacuum caused by opening its drain-pipe 
to the condensers. 

There are two condensers of the the ordinary Nor- 
mand type, Weir main and auxiliary feed-pumps, air- 
pumps driven by reduction tonnes ay | rom centre 
turbine shaft, Normand feed-heater and filter, as well as 
the usual auxiliary outfit of the boats of this class. In 
spite of this there is very comfortable space in the 
engine-room, and very easy access to all engines, main 
and auxiliary. 

Reversing is effected by a special series of reversing- 
blades fitted in the aft end of the low-pressure turbine, 
the exhaust being carried to the condensers through 
the usual pipes. 

The three shafts are supported outboard, each at 

‘two different points by brackets, and one propeller 
only is fitted on each shaft, thus marking a progressive 
departure from the Turbinia with her nine screws and 
the Tarantula with six. In the case = . ~ — small 
as the propellers a r, the slip is only 22. r cent. 
at full see and ivdlesarvs te then actually show- 
ing a tendency to fall. Of course, in order to attain 
such results as the above, very special care must be 
used in the proportioning of the elements of the 
screws. 

. The arrangement of.the propellers and brackets is 
well shown by the photograph taken before launching 
which we reproduce in Fig. 2 on page 183. 

After a series of preliminary runs at Havre, which 
demonstrated the capability of the boat to fulfil the 
contract conditions of 24 knots speed, she was pre- 

_ sented at Cherbourg for official trials carried out by a 
commission of French naval officers and engineers. 
The series commenced -with an 8-hours’ consumption 
trial at 14 knots, which gave a result of 347 kilo- 

rammes (6 cwt. 3 qr. 8 lb.) per hour, with a rather 
oul bottom. 

On the full-power trial, consisting of six runs on a 
measured distance, and two hours’ continuous full- 

{ speed run, the speeds reached were :— 


Knots. 
Mean of first three runs ... Sos =a 26.308 
Speed on two hours’ continuous run ... 26.205 
Mean of second three runs ; 26.663 


Steam was maintained very easily with an air pres- 
sure not exceeding 100 millimetres (3.93 in.), the 
quantity of coal burnt being exactly 2 tons per hour. 
OF course, the consumption of fuel or steam by 
turbine-engined boats'is not readily compared wit 
that of boats of ordinary type, on account of the lack 
of a common horse-power basis. A very. closely 
approximate calculation can, however, be made of the 
power_required to drive the No. 293, owing to her 
similarity to existing first-class torpedo-boats, and 
this calculation brings out the interesting fact that 
at 14 knots, when using only 18 r cent. of 
the full power, the consumption of fuel is exactly the 
same per unit of power developed as it is at full speed. 
| Of course, the consumption of steam is lower per 
horse-power at full speed, but the extra consumption 
at 18 per cent. power is not greater than the difference 
in evaporative efficiency between a boiler workin 
with 100 millimetres air pressure and one with natur 
. draught. “In other words, the higher boiler efficiency 
at low power has in this case exactly compensated the 
lower turbine efficiency. As at 14 knots the cruising 
turbine is not working with full admission, it is 
probable (though it cannot be stated with absolute 
certainty) that at 17 knots, when the cruising turbine 
is taking a full steam admission, while the air pressure 
in the stokehold is still moderate, the fuel economy 
per unit of power would be more favourable than at 
any other speed. As speeds round about 17 knots are 
very largely used by torpedo-boats in mancuvring, 
the value of the cruising turbine system is apparent. 
It may therefore be deducod that the steam con- 
sumption of the turbines of No. 293 would be a 
curve of the eharacteristics shown by the full line 


Fig.3. 
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in Fig. 3 (not drawn to scale), while the fuel con- 
sumption per horse-power would follow the dotted 
line, being the same at 14 as at 26 knots, and lower 
than either at 19 knots. The rise of the curve above 


turbine is fitted. on the port wing-shaft, and ex- 


19 knots is caused by the admission of additional boiler 


steam direct to the main engines. At sonie point’ 
about 21 knots the cruising turbine is shut off, and 
the consumption per horse-power will again com- 
mence to fall owing to the increasing efficiency of 
the main engines at the higher powers, 

Such results as the above certainly go far to show 
that the mixed system of reciprocating engines and 
turbines for low powers, as tried by Mr.:Parsons in 
H.M.S. Velox, and revived since with variations in a 
boat of another. firm, described in ENGINEERING of 
July 15, may very possibly be dispensed with if the 
cruising turbine be used and properly proportioned for 
its work. This avoids the necessity of engineers 
trained to both classes of machinery. 

The general performance of the No. 293 must be 
admitted to be good—264 knots is a high speed for 
a 130-ft. boat, and it is doubtful whether any other 
country except France possesses boats of this length 
that can do it, especially when the heavy load carried 
is taken into consideration, though there are numerous 
flotillas in other navies which, with the same load 
and speed, require to be over 150 ft. long, with dis- 
placement exceeding 140 tons. 

After exhaustive trials, the engines of No. 293 were 
os and found in perfect order. On trial, after 
closing up again, some experiments on reversing 
power were made, when it was found that the boat 
could be stop dead from a speed of 20 knots in 
four-and-a-half times her own length. 

The builders of the torpedo-boat were represented 
at the trials by Mr. Leopold Chevalier, and the 
Parsons’ Foreign Patents Company, Limited, by Mr. 
H. W. Ridsdale. 

The illustration, Fig. 1, on page 183, is from a photo- 
graph taken while the boat was running her two hours 
continuous full-speed trial. 

There are two other systems of turbines for torpedo- 
boats under trial in France, but the No. 243, which 
has been for some years in hand, is not yet perfected, 
and the other—No. 294—has not yet been launched. 
It will be interesting to compare the results afforded 
by these systems—the Rateau and the Breguet—with 
sma described for the No, 293, with Parsons’ tur- 

ines. 








NOTES FROM THE NORTH. 
i GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market con- 
tinued very idle and fiat on Thursday morning, 1000 tons of 
Cleveland warrants being done at 42s, 8d. and 42s. 84d. 
one month. A better feeling prevailed in the afternoon, 
when Cleveland warrants recove to 42s. 10d. cas 
and one month. The turnover, which amounted 
to tons, included business at 42s. 9d. and 
42s, 94d. twenty-two days. Business was at a stand- 
still on the pig-iron market on Friday forenoon, 
and Cleveland warrants were rather easier. They were 
firm at the close, and slipped back to 42s. 104d. sellers 
cash and one month. A small business of 2000 tons was 
dealt in at 42s. 10d. and twenty days, and 42s. 104d. and 
42s, 1ld. three months. : The settlement prices were :— 
Scotch, 51s. 9d.; Cleveland, 42s. 104d.; and Cumberland 
hematite iron, 52s. 6d. per ton. Since Monday the market 
has been very slack until to-day. In the afternoon Cleve- 
land changed hands at 42s. 104d. cash, and 1d. per ton 
higher, at 42s. 114d. per ton. The settlement prices 
were :—5ls. 9d., 42s. 10$d., and 52s. 6d. per ton. p till 
noon to-day the market was very idle, and the quotations 
kept steady, up to 42s. 114d. was given by sellers for 
Cleveland ; in the afternoon quotations were practically 
unchanged. Only one lot of 500 tons changed hands 
to-day. A_special cablegram to a Glasgow paper 
from New York says that there is a moderate increase 
in pig-iron purchasing, but finished material is duller. 
Southern pig-iron is selling at 9.50 dols.; but the 
advance checks orders.. Some northern furnaces are 
cutting prices. Foundry iron is only half that of a year 

0, despite the starting up of iron and steel mills, while 
the gain in the output of finished material is only mode- 


rate. Few producers expect much gain in business 
during the third quarter, but the feeling is slightly 
better. Exports to Canada are being rushed to avoid 


the new anti-dumping policy. The Steel Trust’s quarterly 
report is disappointing, owing to the heavy reduction in 
unfulfilled orders. There was but little doing on the pig- 
iron market on Tuesday ; quotations were easier in the 
forenoon, but in the afternoon there was a recovery, 
and the close yesterday was practically the same as that 
of Monday. At the close yesterday the sellers’ cash 
rices were as follow:—Business was done in the 
orenoon at 42s. 8d. and 42s. 84d. one month, and 
buyers were offering 42s. 74d. and sellers were asking 
42s. 84d.; and in the afternoon 42s. 10d. cash was got for 
Cleveland, and about 42s. 94d. and 42s. 94d. 22 days. 
There is little fresh to chronicle with regard to the course 
of the warrant market within the past week. Threepence 
per ton is sufficient to cover the fluctuations that have 
taken place in poe the highest point touched bein; 
42s. 11d. and the lowest 42s. 8d. cash, while the to’ 
turnover for the week would not exceed 20,000 tons. 
ly, makers have stocked a fair quantity of iron since 
the steel works closed for the holidays, and their prices are 
again rather easier in consequence. It is repo' that two 


furnaces are being put out in the Ayrshire district. The 
Continental inquiry is not of a very cheerful nature, and 
so far the ex 


ted autumn demand has not made its 


strike will cause a resumption in their exports of iron and 
steel to this country, which in their sales of semi-manu- 
factured iron and steel’ by the selling agents ofthe 
German Steel Works Union, who are reported to have 
sold fair quantities of material to Scotland. Notwith- 
standing moderate shipments of Cleveland iron, the 
makers in the district are very steady in their quo- 
tations, their prices being nominally 43s. per ton. 
Nominally, the following are the rates for the makers for 
No. liron :—Coltness, 65s. 6d. perton ; Summerlee, 56s. 6d. ; 
Gartsherrie, 59s. 9d.; Shotts, 58s. 6d.; Glengarnock 
shipped at Ardrossan), 56s. 6d.; Clyde (shipped. at 

lasgow), 56s. 6d.; Langloan (shipped at Glasgow), 
65s. 6d.; Nos. 1, 2, and 3 hematite iron, at the steel- 
works, 56s. 


_ Clyde Shipbuilding Trade: Launches in July.—Holidays 
interfered with the Clyde shipbuilding during the past 
month, but the launch of the Caronia saved the month 
from being as lean as the avera The big Cunarder 
of herself accounts for fully two-thirds of the total tonnage 
put into the water. Apart from her, the only launch of 
note was the first of the turbine steamers for the British 
India Company. The launches altogether numbered 
thirteen, with an aggregate measurement of 33,154 tons, 
being a decrease of one vessel, but an increase of 5464 tons, 
as compared withthe samemonthof last year. Fortheseven 
months of the present year the output shows an increase of 
35 launches. Orders have been scarce during the month, 
but a new P. and O. steamer, of 7500 tons, which Messrs. 
Caird and Co., Greenock, are to build, will go far to 
brighten prospects in the yard.—Messrs. Connell and Co., 
Scotstoun, have booked a steamer of 7500 tons for Messrs. 
Charles Barrie andSon, Dundee; Messrs. Bow, McLachlan, 
and Co., Paisley, have received a contract for the coast- 
ee gene of 400 tons for the Admiralty ; and Messrs. 

ackie and Thomson will build three trawlers for the 
Glasgow Steam Trawling Company. The launches 
during the four weeks included the following :—The 
Caronia, a Cunard steamer of 21,000 tons, built by Messrs. 
John Brown and Co., Clydebank ; the Boniface, a screw 
steamer of 3500 tons, built for a Liverpool company by 
Messrs. Barclay, Curle, and Co.; the Lord Curzon, a screw 
steamer, built for the Booth Steamship Company, of 
Liverpool ; the launches also included two dredgers, and 
a number of small vessels. During the seven months 
there were launched 151 vessels of 228,992 tons, which 
quantity of tonnage had been exceeded on four occa- 
sions, but the amount only reached 215,872 tons in the 
same seven months of last year. 


Scottish Steel Trade.—The position in the steel trade is 
—— unchanged since last report. During the week, 
owever, several of the mills have got under way, and 
roduction is gradually approaching its normal figures. 
nquiries continue to be received in fair quantities, some 
considerable lines for export having come along during 
the past few days. No alteration has been made in prices, 


h | while makers are not by any means in as good a position 


as they would like their order-books to assume ; still they 
are able to start with their order-books in a better state 
than they have been in for some time. 


Sulphate of Ammonia.—At the moment the market 
for sulphate is dull. The price is 117. 15s. per ton to 
110. 17s. 6d., and is to some extent nominal. The holi- 
days are all over, but no signs of increased demand are 
showing themselves. The market remains exceedingly 

uiet, and though there is some business passing for 
orward delivery, there is scarcely any demand for 
prompt. Prices remain fairly steady over the whole 
country. 


Annual Meeting of the North British Association of 
Glasgow Gas Managers.—The oldest association of gas 
managers held their annual meeting in the rooms of the 
Philosophical Society of Glasgow, there being a very 
large attendance of members—from north and south, and 
from east to west—and they were presided over by Mr. 
Robertson, manager to the Dunoon Gas Works, who 
delivered a very excellent address. Before any of the 
papers were read, a discussion was raised on the im- 
propriety of not giving the members an opportunity of 
passing their judgment on the question of affiliation 
with the Institution of Gas Engineers which had had 
up the subject within the year, and gave the Association 
an opportunity of joining the Institution in the belief that 
good would result. The secretary read the correspond- 
ence which had taken place on the subject. The presi- 
dent then read his address, and was followed by Mr. 
Ewing, of Greenock, whose paper was on the “£3. d. 
Aspect of the Retort-House.” Mr. J. W. Napier, of 
Alloa, contributed a paper on ‘ Illuminating Power and 
Calorific Value.” His data referred almost exclusively 
to Scotland, as was but fit. The last paper was 
read by Mr. J. Napier Myers, of Saltcoats, on ‘‘ Unac- 
counted-for Gas.” r. Myers was very exacting in his 
examination of the gas in Baltcoats. The members then 
adjourned to the Grand Hotel, Charing Cross, where 
they dined under the chairmanship of Mr. Robertson ; and 
on the following day they had an excursion to Inverary 
in the — a Lord cole Isles, = 9 the 
evening they took part in a en party, which was 
given by Mr. McGilchrist. 





Pic 1n Germany.—The production of pig in the Zoll- 
verein in the first half of this year was 4,999,413 tons, as 
compared with 4,934,532 tons in the corresponding period 
of 1903, showing an increase of 64,881 tons, or 1} per cent. 
The production of the Garre and Lorraine in the first half 
of this year was 2,021,073 tons, as compared with 1,919,064 
tons in the corresponding period of 1903, showing an 
increase of 102,009 tons, or 5.32 per cent. 
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NOTES FROM SOUTH YORKSHIRE. | 
SHEFFIELD, Wednesday. 

The North Central Wagon Company, Limited, Rother- 
ham.—The report ot the directors of this company states 
that the balance of the profit and loss account is 15,6530., 
out of which they recommend a dividend and bonus equal 
to 13 per cent. 

Messrs. Vickers, Sons, and Maxim.—The directors of 
Messrs. Vickers, Sons, and Maxim have recommended 

yment of an interim dividend of 2} per cent., less 
income-tax, on the preference 5 per cent. stock and 5 per 
cent. preferred shares, and 1s. 3 ed share, free’ of ‘income- 
tax, on the 3,689,500 ordinary shares of 17. The interim 
dividend last year was 3? per cent. 

The Tinsley Rolling-Milis Company, Limited. — The 
directors of this company report that the profit for the 
year, after menting expenses of management, &c., 
amounted to 3581/. 10s, 8d. Of this, 5007. was distribu 
in preference dividend, and they now recommend a 
dividend of 5s. per share on the ordinary shares, add 
10002. to the depreciation fund, and carry forward 
8311. 10s. 8d. 

Messrs. Samuel Fox and Company, Limited.—The report 
of the directors states that the balance-sheet at June 30, 
1904, shows a profit for the year of 25,101/. 11s. 3d., which, 
added to 71082. 3s. 5d. from last year, gives a total of 
32,2091. 14s. 8d. to be dealt with. It is proposed to declare 
a dividend for the year of 8 per cent., free from income 
tax. This will absorb 24,000/., towards which 6000/. as an 
interim dividend was paid on January 9 last, leaving 
82097. 14s. 8d. to be carried to next account. By rotation, 
Mr. James Halliday retires from the direction at the 
annual meeting, but is recommended for re-election. 


The Iron and Steel Trades.—A few favoured Sheffield 
firms have been in receipt of rather better orders from 
South Africa both for crucible steel and for machinery 
accessories used in gold-mining ; but generally speaking, 
the crucible-steel trade remains quiet. There are some 
good orders in the market for spades, shovels, hammers, 
and other tools required in the construction of railways. 
They are mostly from abroad. Two or three contracts 
have already been placed, and when the others are settled 
these branches of trade, which have been exceedingly 
quiet this year, will, it is hoped, be fairly well eo 
There have been, so far as some firms engaged in the file 
trade are concerned, a remarkable collapse of orders since 
the quarter turned. During the first half of the year a 
moderate amount of business wasdone, but now the books 
of some firms are practically cleared. The edge-tool 
trades are suffering severely from the scarcity of orders 
from Russia. 


South Yorkshire Coal Trade.—The general stoppage of 
works for the Bank Holidays has checked the consump- 
tion of all kinds of fuel, but there has been no increase in 
stocks, as the pits were not working. A good demand 
for steam-coal both for export and for use by the leading 
railways, is well maintained, and-if-it were ible. to 
obtain this class of coal without the soft coal the output 
would be considerably increased. Coal-owners, however, 
are desirous of avoiding the accumulation of stocks of soft 
coal. The season’s sales of coal for household purposes is 
below the average, and prices are weak. The quietness 
prevailing in the coke trade, together with the short time 
that is being worked in the Lancashire mills, is having its 
effect upon the market for common coals, some of which 
are difficult to dispose of. ny of the coke manufac- 
turers are complaining of the very slow market there is 
for blast-furnace and foundry .cokes, but there is more 
inquiry for best coke for steel-melting purposes. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, ‘Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
very thin attendance on ’Change, many of the regular 
attenders being ‘on holiday bent, as is generally the case 
after August bank holiday. Little: business was doing, 
and several traders decl that the market might as 
well have- been closed. Cleveland pig-iron prices, how- 
ever, were steady and most qualities were rather scarce. 
Producers were still able to take a firm stand, and of 
No. 3, the iron most required, there was little offered. 
On the other hand, buyers were backward, and very few 
inquiries on autumn account were reported, though we 
are now approaching the time when contracts for 
delivery over the fall of the year are usually made. 
Merchants, as a rule, put the price of No. 3 g.m.b. 
Cleveland pig at 43s. f.o.b., but in odd cases a 
little below that figure was named. No. 1 was 46s. ; 
No. 4 foundry, 42s.:74d.; grey forge, 42s. ; mottled, 
41s. 6d.; and white, 41s. 3d. A very unsatisfactory 
account was given of the East Coast hematite pig-iron 
trade. Not only was there little doing, but ucers 
grumbled’ about the rates named, declaring they were 
below what they should be, considering the cost of output. 
Nos, 1, 2, and 3 fell to 51s, for early delivery, and No. 4 
forge was reduced to 493. No. 1 stood at 51s. 6d. Spanish 
ore was quiet, but not quotably changed. Rubio (50 per 
cent.) remained-at. 14s, 6d. ex-ship Tees.sellers, and mer- 
chants complained that that price left them little profit. 
be the market was idle, and. quotations were un- 


Manufactured Iron and Steel.—In most branches of the 
manufactured iron and steel industries quietness still 
prevails. Firms manage to keep going, but they find 
orders difficult to secure, and many of them would doubt- 
less reduce the rates they have adhered to for so long if 
Sy Saw reason to believe that such an action would lead 
to business of any consequence. The works and ship- 


yards at the Hartlepools are haying their annual holiday 
this week, and this reduces deliveries from this district. 
Quotations stand :—Common iron bars 6/. 2s. 6d. ; best 


angles, 62.’ 2s. 6d. ; steel ship-plates, 5/.' 12s. 6d. } steel 
ship-angles, 5/7. 5s.; steel bo: gt aerrene 71.; steel bars, 
61. 5s.; steel joists, 5/. 5s. ; steel sheets (singles), 72. 5s.; 
steel sheets (doubles), 77. 15s.; and heavy sections of 
steel rails, 47. 10s:—all less 24 per cent., except rails, 
which are net at works. 


Shipments of Iron and Steel.—Last month’s shipments 
of iron and steel from this port amounted to only 90,866 
tons, of which ‘59,995 tons. were. pig iron ; 10,628 tons 
manufactured iron; and 20,243 tons steel. Of the pig- 
iron‘clearances, 30,334 tons were sent abroad, and. 29,661 
tons coastwise. Scotland once more being the largest 
customer with 19,265 tons. Sweden received 5854 tons of 
pig; Holland, 5740 tons ; Germany, 4845 tons; and France, 


ted | 4825 tons. The manufactured iron shipped was made 


up of 3465 tons to foreigners, and 7163 tons to coastwise 
customers, and of the steel cleared 10,959 tons were des- 
tched to buyers abroad, and 9,284 tons to coastwise 
rms, India was the largest purchaser of both manu- 
factured iron and steel, receiving 2516 tons of the former 
and 3251 tons of the latter. 


Wages in the Manufactured Iron Trade.—The accountant 
to the Board of Arbitration for the Manufactured Iron 
and Steel Trade of the North of. England has certified 
the net average selling price of rails, a, bars, and 
angles for the two months ending June 30 last” at 
5l. 18s. 5.438d. per ton, as against 5/. 19s. 10.16d. for the 
previous two:-months; and, in‘accordance with sliding- 
scale’ arrangements, wages for August and September 
will be the same as prevailed during the p' ing two 
months, 

Coal and Coke.—Fuel is steady on the whole. Coke 
keeps very strong at 14s. 3d.- for average blast-furnace 
qualities delivered here. . 





NOTES FROM THE SOUTH-WEST. 
Cardif.—There have been a few inquiries for la 
steam-coal required for shipment immediately after the 
holidays, but otherwise business in the staple trades has 
been quiet. The best large steam-coal has made 13s. 9d. 
to 14s. 3d. per ton, while secondary qualities have ranged 
from 12s. 6d. to 13s, 3d. per ton. The best ordinary 
household coal has brought 13s. 6d. to 14s. per ton, while 
secondary descriptions have ranged from 10s. 6d. to 13s. 
per ton; No. 3 Rhondda’ large has been quiet at 13s. to 
to 13s. 3d. per ton. Foundry coke has been quiet at 
17s. 6d. to 18s. 6d. per ton, while furnace ditto has made 
15s. to 16s. 6d. per ton. -As regards iron ore, Rubio has 
been _— at “13s. 6d. per ton; Almeria, at 13s. 6d. to 
13s. 9d. per ton; and Tafna, at 14s. 6d. to 14s. 9d. per 

ton ; charges including freight to Cardiff or Newport. 

Rhymney Railway.—Work upon this company’s sidings 
for connecting the system with the New Bargoed Colliery 
is complete up to the company’s boundary on the Rhym- 
ney. and the a is engaged in making 
sidings for the interchange of traffic; these sidings it is 
expected will be ready for business in a few weeks. The 
Powell ag Company having rented a large coalfield 
in the Cylla Valley, and having announced its intention 
to sink pits for working coal has applied to the Rhymney 
Company to make so much of its Cylla branch, autho- 
rised in 1895, as will enable it to reach the sinking; the 
directors have accordingly entered into a contract for the 
construction of something over a mile of the branch, and 
the works are is progress. ; 


Taff Vale Ratlway.—The dividend upon the ordinary 
stock of the Taff Vale Railway Company for the first half 
of this year isat the rate of 4 percent. per annum, as com- 
— with 3} per cent. per annum twelve months since. 

he ordinary stock dividends for the 10 years ending with 
1903 inclusive were as follows :—1894, 34 per cent. per 
annum ; 1895, 34 per cent. per annum ; 1896, 3} per cent. 
per annum ; 1897, 3 pecr cent. per annum; 1898, 23 per 
cent. per annum; 1899, 82 per cent. per annum; 1900, 
22 per cent. per annum; 1901, 3} per cent. per annum ; 
1902, 3 per cent. per annum ; and 1903, 38 per cent. per 
annum. 


Bristol —An extension of the boundaries of Bristol 
comes into operation in November. This will add 15,000 to 
the paar of the city, which is expected to come out 
at the close of 1904 at 358,000. 


Alexandra Docks and Railway Company.—The net re- 
venue of the Alexandra (Newport and South Wales) Docks 
and Railway Company for the six months ending June, 
1904, was 54,375/.,as compared with 42,1287. in the corre- 
sponding half of 1903. Further capital was expended 
upon the Alexandra Dock during the past half-year to the 
extent of 30,726/., and on the East Quay, South Dock, to 
the extent of 18,5027. A contemplated extension of the 
South Dock will cost 326,300/. 


Newport.—Some interesting information is contained in 
the report for 1903 of Dr. J. Howard Jones, M.D., 
medi officer’ of health to the Newport sanitary 
authority. In 1871 the trade (foreign) of Newport’ was 
represented by 156,441 tons entered and 412,043 tons 
cleared ; and these totals had increased in 1903 to 1,061,714 
tons entered and_ 1,863,236 tons cleared. Coastwise, 
287,816 tons were entered and 483,476 tons cleared in 
1876.‘ The totals last year were 526,908 tons and 787,861 
tons respectively. The total number of vessels which 
entered the port during 1903 was 7512, and their aggregate 
burthen amounted to 2,578,622 tons, as compared with 
6356 vessels and 2,297,268 tons in 1902. The total volume 
of trade at Newport for 1903 amounted to 5,922,013 tons. 








The Swansea Valley.—The steel trade has continued 


bars, 6/. 12s. 6d. ; iron ship-plates, 6/. 7s. 6d. ; iron ship- | 


rather quiet, several furnaces in the district being out. 
Two bar mills are working at half-time. The coal ‘trade 
has shown rather more activity, iy ab + 
Bristol and South Wales Railway-Wagon Company, 
Limited.—The directors of the Bristol and South Wales 


report and accounts for the half-year ending June 30, 
1904, state that the revenue account (after carrying 5000. 
to the contingent fund) shows a disposable balance of 
89317.’ The directors reconimend a dividend ‘of 10 per 
cent. per annum, less income-tax, leaving a o! 
14312. to be carried to the current half-year. The con- 
tingent fund now stands at 45,875/. ‘ 


‘FOREIGN AND COLONIAL NOTES, 
Frénch Coal Mining.—The uction of coal in the 
French basins.of the Nord and the Pas-de-Calais in the 
first half of this year amounted to 11,223,140 tons, as com- 
pes with 11,287,895 tons in the corresponding period bf 





American Railroad Accidents, —There were 9840 persons 
killed and 76,553 injured on the railroads of the United 
States in 1903. More than half these were classed as 
trespassers, and only 355 were passengers, 


Coke in the North of France.—The production of coke.in 
the Pas-de-Calais in the first half of. this year was 
419,403 tons, as compared with 425,659 tons in the corre- 
sponding period of 1903. The production of coke in the 

ord to June 30 this year was 343,345 tons, as com 
with 337,777 tons in the corresponding period of 1903. ~ 


New French Railways.—During the past twelve months 
123? miles of new line have been ap into operation 
upon the six great French railways and the French State 
system. 

Electric Traction.—The single-phase system of electric 
traction is to be used on the Fort Wayne, Springfield, 
and Decatur Railway, about 110 miles long, and also on 
the Indianapolis and Connersville line, which is at present 
53 miles long, but is to be extended to Hamilton, giving it 
a length of 93 miles. The generators for the latter, which 
-were ordered before it was decided to use the new system, 
will develop electricity at 2300 volts. This will be stepped 
up to 16,500 volts for two-phase transmission to stutic 
transformer sub-stations, situated about 10 miles apart. 
There will be 10 stations, half to be connected to one 
phase and half to the other, and the current will be 
reduced to a pressure of 3300 volts in the trolley wire, and 
further reduced by transformers on the cars to a working 
pressure. 


Japanese Coal.—During the ten years ending with 1901 
inclusive coal was produced in Japan as follows :—1892, 
3,100,000 tons ; 1893, 3,300,000 tons ; 1894, 4,200,000 tons; 
1895, 4,700,000 tons ; 1896, 5,000,000 tons ; 1897, 5,100,000 
tons; 1898, 6,696,000 tons; 1899, 6,721,798 tons; 1900, 
7,429,457 tons; and 1901, 8,945,939 tons. The exports of 
coal from Japan amounted, in 1892, to 1,300,000 tons ; in 
1897 the corresponding total had grown to 2,100,000 tons ; 
and in 1901 to 2,922,000 tons.. The nerve ne of coal in 
Japan was estimated at 1,700,000 tons in 1892 ; at 4,000,000 
tons in 1897 ; and at 6,600,000 tons in 1901. 

A Spiral Tunnel.—The Chilian division of the Trans- 
Andine Railway, for the construction of which a tender of 
Messrs. Clark and Co. has been adopted, will comprise a 
apiral tunnel for the pu of carrying the line through 
the summit of the Andes. Thes tunnel will be on 
a very steep ient—viz., 1 in 12}-and traffic will ‘be 
worked on the Abt rack system. To ensure additional 
security, the rack will be trebled. The distance covéred 
by the tunnel will be about 5 miles, but its actual-length 
will be nearly double. <3 


The United States and Canada.—In spite of the prefer- 
ential duties arranged between Canada and Great Britain, 
the value of the exports from the United States to 
Canada in the first ten months of the current American 
fiscal year were 104,164,525 dols.,. as compared with 
98,466,473 dols. in the corresponding period of 1902-3. 
The value of the imports from Canada into the United 
States during the first ten months of the current American 
fiscal year was 41,312,214 dols., as compared. with 
45,035,829 dols. in the corresponding period of 1902-3. 


Mexican Railways.—The Mexican Central Railroad 
Company has received the greater part of a large order 
for locomotives placed in the United States about a year 
since. The International is in the market for a large 
number of coal-cars to meet the increase in its coal! 
business. The Chihuahua and Pacific has recently placed 
an order with the American Car and Foundry Company 
for 60 flat cars, with a carrying capacity of 30 tons each. 


German Coke.—The deliveries made by the German 
Coke Syndicate in May were 659,971 tons, as compared 
with 732,265 tons in y, 1903. ‘Ihe aggregate de- 
liveries in the first five months of this year were 3,324,833 
tons, as compared with 3,438,828 tons in the corresponding 
period of 1903, showing a reduction of 113,995 tons, or 
about 3 per cent. 


The United States and Mexico.—The managers of 
several of the steamship lines running out of New York 
are now oe to the Mexican ports of- Progreso, 
Tampico, and Vera Cruz, Four American companies 
working Mexican mines have declared dividends this 
year ; the dividends amount to 890,450 dols. 

Locomotives in Belgium.—We learn that the adminis- 
tration of the Belgian State Railways has arranged with 
a number of Belgian mechanical firms for the supply of 
178 locomotives, of which 50-are to be compound engines. 








The locomotives are to be supplied for 600,000/., and 
prompt deliveries are to be made. 


Railway-Wagon Company. Limited, in presenting their’ 
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THE BOILER COMMITTEE'S REPORT. 


WE print on another page the final report ef the 
Admiralty Committee on Naval Boilers, appointed 
in September, 1900. We have dealt with the 
interim reports of the Committee from time to 
time as they have been issued ;* and there is, it 
will be seen, in this last report a list of the matter 
already forwarded to the Admiralty by the Com- 
mittee. The facts and opinions contained in these 
documents comprise one of the most valuable col- 
lections of data ever put together on an engineering 
subject, The engineering ability and reputation of 
the members of the Committee, and their indepen- 
dent position, as being mostly unconnected with 
the Admiralty—nor concerned with the produc- 
tion of boilers — render the reports additionally 
valuable. The thanks of the country at large, 
and of engineers all over the world, are due to those 
who have given their time so lavishly, and have 
undergone many privations and discomforts in the 
course of an inquiry which has extended over a 
period of nearly four years. 

The report we now publish is, in some respects, 
more valuable than those which preceded it, inas- 
much as the conclusions reached are very definitely 
set forth. Briefly, it may be said, the Belleville 
boiler, for the trial of which the Committee was 
really constituted, is condemned, and two other 
types of water-tube boiler are preferred in its 
stead. We have on former occasions dealt very 
fully with the merits and demerits of the Belle- 
ville boiler ; but. as this will probably be our last 
word on the subject, in connection with this long 
inquiry, we will briefly recapitulate our main con- 
clusions. Broadly, the opinion we have expressed 
has been. that the Belleville boiler was, for warships, 

referable on the whole to the old pattern of navy 
Soller of the return-tube type which it succeeded, 


1] and for a time it was the only boiler of the water- 
2 | tube description of which there was any extended sea- 
going experience. Later, other types of water-tube 


boiler were found to be superior to it for large as 
well as for smaller vessels of war. How far these 
views have received confirmation our readers can 
judge from the present report. We would espe- 
cially call attention to Admiral Domvile’s covering 
letter, which has reached us since the above was 





* Former articles bearing on this subject will be found 
in the following issues of ENGINEERING :—vol. lxx., es 
89, 123, and 183; vol. Ixxi., pages 341 and 480 ; vol. Ixxii., 
pages 121, 124, and 291; vol. Ixxiii., pages 155, 254, 749, 
and 819; vol. Ixxiv., pages 5] and 81; vol, Ixxv., page 79, 





written. His testimony as to the favourable per- 
formance of the Belleville boiler is especially valu- 
able as the result of actual sea-going experience, 
We would like to add that the Belleville boiler has 
often not been given afair chance. We do not mean 
to say there has been enmity against it; indeed, 
every effort appears to have been made by the engi- 
neering authorities of the Admiralty and the Royal 
Navy to make it a success; but the engineering de- 
partment has not sufficient power to put its views 
into practical shape. This has been in the past, 
but is still, to some extent, a serious defect in our 
naval administration—+that engineering opinion is 
over-ridden by those who have no knowledge of 


29 | engineering subjects. Engineers are subject to the 


control of the Board of Admiralty—which includes 
no engineering element—and is, in turn, largely 
dominated by political considerations. This element 
in our naval policy has operated to disadvantage of 
the Belleville boiler. 

So much may be said in justice to the Belleville 
firm, who deserve our admiration as having been the 
ponerse in the practical introduction of water-tube 

ilers: afloat. For very many before we 
ventured to try a Belleville boiler in war-ships, the 
late M. Belleville advocated the use of water-tube 
boilers ; and though this type of .steam-generator, 
was introduced many years previously to his era, it 
was he who brought to France the credit of being 
the first country to instal, on a large scale, that 
type of boiler which has practically become uni- 
versal in the navies of the world. There is no 
need to say more on this aspect of the question. 
We respect the late M: Belleville and those who 
have succeeded him for what they have done, but 
we must recognise that others have now gone 
beyond them. The Boiler Committee prefer other 
water-tube boilers to the Belleville type, and we 
agree with their conclusions. afestye 

It will be remembered that in the previous 
reports of the Boiler Committee water-tube boilers 
of four types were selected as sufficiently promising 
for further use in combination with cylindrical 
boilers., These were the Babcock and. Wilcox, the 
Niclausse, the Diirr, and the “Yarrow large-tube 
boilers. Further investigation, it will be seen 
by the present report, has resulted in the. list 
being practically narrowed to the Babcock and 
Wilcox and the Yarrow boilers, for these two are 
pronounced ‘‘ satisfactory, and suitable for use 
in battleships and cruisers without’ cylindrical 
boilers.” Both these types of boiler are well known 
to our readers. They differ in fundamental prin- 
ciple, in the Yarrow boiler haying. tubes. approxi- 
mately vertical, whilst the tubes in the Babcock, 
and Wilcox boiler are slightly inclined from the. 
horizontal ; the tubes in the former are, moreover, 
considerably smaller in diameter than some of 
those of the latter. The bearing of this point will 
be dwelt upon later. 
connection with this part of the question that the 
Committee only deat with the .roblem of boilers 
for large ocean-going vessels, leaving the question 
of ‘‘express” boilers for small quick-steam craft 
out of their inquiry. 

The report states that the Yarrow and the Bab- 
cock and Wilcox boiler have each its particular 


advantages, and that which is the better boiler can. 


only be determined by long experience on. general 
service. Certain details are, however, given, and by 
means of them engineers may, perhaps, be able to 
form more definite opinions of their own. In the 
first place, the Committee recognise that the upkeep 
of any water-tube boiler is likely to be heavier than 
that of the cylindrical boiler. That may be the 
case at the present time; but it is possible that 
when further experience has been gained, the cost 
of upkeep may be very materially reduced, both 
in regard to making the boilers more durable— 
weak features being discovered and eliminated—and 
by improved and cheaper methods of effecting re- 

irs. The cylindrical boiler has a very long start 
in this respect. 
probable that some of the members of the Com- 
mittee may have been influenced by. their experi- 
ence with boilers of the mercantile marine, and have 
used this as a standard of comparison. If we were 


to compare the cost of upkeep of the present water- , 
with that of the Navy , 


tube boiler of the best ty 
return-tube boilers—which it superseded—we doubt 
whether the debit balance would be always against 
the water-tube type. It is true that the desire to 
save weight had at one time led to cylindrical Navy 
boilers having their tubes crowded. together and 
reduced in diameter to a dangerous extent, ‘thus 


It will be remembered in, 


As matters stand, we think it. 
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increasing the chance of breakdown and adding to 
the cost of repairs ; but it is necessary to consider 
the whole question, and if we take the compara- 
tively modern cylindrical boilers of the Minerva 
and compare them with those of the Cunard liner 
Saxonia, we find that, weight for weight, the 
former generated more than twice as much steam 
as the latter. 

The figures on this subject of boiler-room weights 
brought. together in the reports are very suggestive. 
The Saxonia’s boilers generated only 132.6 lb. of 
steam per hour for each ton of boiler-room weight, 
whilst the cylindrical boilers of H.M.S. Minerva 
produced 295 lb. of steam with the same boiler- 
room weight. It is, however, when we come to the 
water-tube boilers that we see the great saving in 
weight that can be effected. The Diirr boiler heads 
the list with 503 lb. of steam per ton. The Yarrow 
boilers stands next with 478 lb. of water evaporated 
per ton of boiler-room weight. The Babcock and 
Wilcox boiler has, at its best, 410 lb. per ton. This 
result was obtained in the Hermes when vertical 
baffles were fitted to direct the hot gases more 
advantageously over the heating surface, and there 
was a forced air supply above the fires. As the 
boilers in this ship were originally arranged, the 
evaporation was 380 lb. per ton of boiler-room 
weight. The inconvenience of baffles must not be 
forgotten. 

Under the more favourable conditions stated, the 
efficiency of thé Hermes boilers was 81 per cent. on 
a 30 hours trial, when 20 lb. of coal were being 
burnt’ per square foot of grate per hour. This is 
almost as high as the remarkable figure of 82.3 per 
cent. obtained with the Saxonia’s boilers on a 
13 hours trial, and burning the same proportionate 
amount of: coal. It is to be regretted that the 
Committee were not able to secure a trial on a type 
of ship more nearly approaching a modern cruiser 
in regafd to’speed, ons as one of the fast Atlantic 
liners. ‘The Saxonia is, of course, an admirable 
example of her class; but in these slower cargo- 
carrying linérs, coal economy, leading to higher 
boiler weights, is a leading feature. Had a higher 
speed been aimed at in the design of the vessel the 
fuel efficiency of the boilers would, doubtless, have 
been somewhat less; and the boiler-room weight 
would have compared more nearly with that of war 
vessels, On the higher power trials of the Hermes 
the Babcock and Wilcox boiler came out very well. 
When burning 27 lb. of coal per square foot of 
grate, the efficiency was 77.8 per cent. 

With the Yarrow boilers in the Medea the 
maximum efficiency was 75.7 per cent. This was 
obtained on a 26-hours trial when burning 18 Jb. 
of coal per square foot of grate per hour. As 
almost as good a result was obtained when 21 lb. 
of fuel were burnt the figure may be compared 
with the trials of other vessels burning 20 Ib. of 
coal. At the maximum rate of combustion, when 
the high ratio of 40 lb. of coal per square foot of 
grate per hour was reached, the Yarrow boilers 
gave the satisfactory figure of 69.5 per cent. It is 
a great advantage of the Yarrow boiler that the 
efficiency falls but slowly as the duty is increased ; 
in other words, it has a high range of efficiency. 
This quality of being forced to a high degree with- 
out marked loss or damage is of great tactical 
importance. In war such a safe reserve of power 
in the hands of a commander would be apparent. 
In e also it is a great comfort to the engineer. 
When ships are steaming in squadrons, and have to 
keep formation, the commanding officer will often 
call for sudden increase of speed, and to obtain 
this more steam is naturally required. The main- 
tenance of fuel economy when the boilers are 
forced is not only’ a strategical but also a tactical 
question, for it is well known that to bring the fuel 
to the boilers is one of the most difficult operations 
when full speed is needed ; and, naturally, the less 
coal required the less the difficulty. 

The efficiencies of the other boilers tried will be 
gathered from the report, and do not call for com- 
ment here, as our chief interest is centred in the two 
types which are the final selection of the Committee. 
It should be noticed, however, that in the smaller 
vessel (the Sheldrake) tried, the maximum efficiency 
of the Babcock and Wilcox boiler was 66 per cent. 
on a 12 hours trial when burning 18 Ib. per square 
foot of grate per hour—a fact which indicates the 
improvements since made in the design of this 
boiler. The boilers of the Sheldrake were fitted 


with tubes 1}#in. in diameter, and there were no 
baffles for furnace gases ; the boilers of the Espiégle, 
with baffies among the tubes, showed a better 





result ; whilst the Hermes, fitted in 1903, gave the 
still higher efficiency named. The boilers of the 
latter vessel had two rows of tubes 3} in. in dia- 
meter immediately over the fire, the remainder of 
tubes being 114 in. in diameter (as in the Sheldrake), 
whilst the baffling of the furnace gases was effected 
by narrowing the spaces between the top row of 
tubes. It should be noticed, however, that 
the highest efficiency of the Babcock and Wilcox 
boiler was obtained with examples -in which 
a vertical system was fitted, so as to cause a zigzag 
flow of gases. This is an important detail, as 
baffies amongst tubes are an obstruction to cleansing 
operations ; and the report contains some sugges- 
tive remarks on this point. It states that in the 
Babcock and Wilcox boilers the tubes can be 
swept horizontally through side doors fitted to the 
casings ; but as the boilers in the Hermes were 
originally fitted, the sweeping in a vertical direc- 
tion was difficult. After the alterations of baffling 
were effected, vertical sweeping could be carried 
out by removal of some of the baffles. ‘‘ It is 
recognised,” the report adds, ‘‘ that any system of 
baffling among the tubes, however it may improve 
the circulation of the gases, renders the cleaning 
of the tubes themselves more difficult.” When the 
fires are alight, it is possible to partially clean the 
tubes of the Babock and Wilcox boilers in the 
Hermes by means of the air-lance.. The tubes of 
the Yarrow boiler can be cleaned in like manner ; 
but when fires are not alight, the Yarrow tubes 
can be thoroughly cleaned externally, as it is pos- 
sible to sweep them in three directions—namely, 
from the furnace, the smoke-box, and from the 
front of the boiler. 

The above figures refer to the cleaning of the 
exterior of tubes, but the report also gives some 
information on the cleansing of the interior of the 
tubes. ‘‘Of the boilers tried by the Committee,” 
we are told, ‘‘the Yarrow boiler can be internally 
examined and cleaned in the shortest time and with 
the least amount of labour ;” it only being neces- 
sary to remove three manhole doors. ‘‘ The Bab- 
cock and Wilcox type is less easily examined and 
cleaned, for two small doors had to be removed 
for every tube, and these had to be rejointed after 
the examination and cleaning had been completed.” 

A detail of considerable interest in connection 
with water-tube boiler design is the bending of 
tubes due to expansion by heat. It has been held 
that the free-ended tube type of boiler, such as the 
Niclausse and the Diirr, would not suffer through 
expansion and contraction, because the tubes would 
be free to become longer and shorter with varia- 
tions of temperature, and consequently there would 
be no unusual stresses thrown on the metal of the 
tubes or on the joints. Moreover, as the tubes 
were not held between tube-plates each one could 
expand freely longitudinally, and therefore they 
would not bend. That isa theory that was advanced, 
but the report tells us that after the Medusa, fitted 
with Diirr boilers, had completed her preliminary 
run, ‘‘all the tubes in the bottom row had curved 
upwards in the middle ;” the maximum bending 
being 1,4; in. These tubes were straightened before 
starting on the Committee’s trials, again in August, 
1903, and once more in February, 1904. 

Another case of bent tubes mentioned in the 
report was that of H.M.S. Berwick, a vessel fitted 
with Niclausse boilers. The Committee visited this 
ship last April and found that the bottom rows of 
tubes were bent upwards ; they were informed that 
the maximum bending in March of this year was 
8in. The ship was first commissioned in the _pre- 
ceding December. On the other hand, in the 
Babcock and Wilcox boilers of the Hermes some 
of the bottom tubes—which, of course, are fixed at 
each end—have bent, though no leakage of the 
tube-ends resulted, and it was not necessary to re- 
move them for straightening or renewal. 

These facts have considerable bearing on the 
design of water-tube boilers in regard to the im- 
portant detail of diameter of tubes, especially those 
subjected to the radiant heat of the furnace. The 
difference in temperature between the upper and 
lower sides of the tube causes unequal expansion 
results. The tubes in the Medea’s boilers were 
all 1? in. in diameter. In boilers of the type 
of the Yarrow or the Babcock and Wilcox, on 
the other hand, in which the tubes are held at each 
end by drums or headers, the conditions are different 
to those present in boilers with tubes having free 
ends, such as the Niclausse and Diirr types. In 
the Yarrow or the Babcock and Wilcox boilers bend- 
ing may be caused by one tube becoming hotter than 





its neighbours, and thus having a greater tendency 
to expand. If this expansion reaches an extent be- 
yond that which can be taken up, by compression of 
the metal, it can only be provided for by the bending 
of the tube between the tube-plates ; supposing, of 
course, the joint did not give way. It should be 
remembered, however, that a considerable ten- 
dency of the tube to expand may be taken up by 
the compression of the metal without it being 
stressed beyond its elastic limit. The tubes in 
the Hermes’ boilers, except the bottom rows, were, 
as stated, 1}? in. in diameter, and therefore, seeing 
they were held at each end,.one might (on the old 
assumption, seeing they were the weaker column) 
have expected them to bend before the larger 4-in. 
tubes; but we gather from the report it was only the 
latter that gave way. The tubes in two of the 
Yarrow boilers of the Medea ‘‘bent slightly in 
use,” but no trouble was experienced with them ; 
whilst in six of the boilers the tubes of the fire 
rows were purposely bent. In neither case was 
there trouble from leakage. 

The conclusion to be drawn from these facts is 
that fixed tubes also may have an inherent source 
of weakness. Whether the stresses set up will 
lead to strain sufficient to cause the tube joints 
to leak after a more or less considerable period 
of use is a problem that will be solved by ex- 
perience; but it should be noted that whatever 
weakness may exist owing to this cause will be 
more likely to become apparent under the stress of 
war, when the boilers are called upon for their 
highest duty. It may-be added that circulation has 
also an influence on tube-bending, and here the 
difference between vertical and horizontal tubes 
may be of importance. ‘ Naturally, where the cir- 
culation of water is vigorous, and bubbles of steam 
are swept away as soon as formed, the temperature 
of the tube is more likely to be uniform all round 
than in cases where the circulation is sluggish. 

In the Niclausse and the Diirr boilers bending of 
tubes is more serious, because, as the report points 
out, when the curvature reaches a certain degree, 
the inner circulating tube will touch the outer one, 
thus impeding the circulation of water between the 
two. To prevent this it may be necessary to sup- 
port the inner tube at the middle of its length, so 
that it will have to bend with the outer tube. As 
illustrating these remarks, it may be added that 
there is no surer way of bending tubes than by in- 
troducing oil into the boiler. 

The remaining features referred to in the report 
speak for themselves. The facts recorded in regard 
to corrosion of tubes and wear of casings and up- 
takes appear generally satisfactory, especially in 
the case of the Yarrow boiler; the latter also 
appears to advantage when forced, the report 
stating that ‘‘the Yarrow boiler can be severely 
forced without danger ;” a circumstance that would 
be gathered from theoretical considerations, and, 
moreover, is borne out by the severe experience of 
trials with destroyers and torpedo-boats. It is also 
stated that ‘‘the Babcock and Wilcox boiler can 
with safety be forced to the extent shown in the 
reports.” Skilled firing, we know, is needed to 
get the most economical results with water-tube 
boilers, but that; we consider, is not altogether 
a defect for warship practice. The need for 
higher intelligence and adequate training is 
the distinguishing feature of the modern navy. 
It is no advantage, but rather a danger, for a 
considerable part of the personnel to consist of 
crude and uninstructed men. If a stoker cannot 
fire a water-tube boiler—and there is no special 
magic about it—he should have no place on board 
a man-of-war. Our constant effort should be to 
raise the status in every department, and necessity 
tends to this end. The report states, however, 
that ‘‘good results can be obtained from Yarrow 
boilers with engine-room complements new to the 
ship.” That may be true of these boilers, but 
they should never be put to the test, if we trans- 
late ‘‘new to the ship” as ‘new to that kind of 
ship.” 

It is to be regretted the Committee did not 
secure data sufficient to enable them to express 
an opinion on the important question of using 
superheated steam. In another detail, from which 
it was originally thought difficulty would arise, 
satisfactory results were obtained, as the Committee 
experienced no trouble in feeding any of the four 
types of boiler under consideration. It was found, 
however, that hand regulation was superior to 
automatic devices, and in Yarrow and Babcock 
and Wilcox boilers experience showed there was 
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a fairly large reserve of water.’ The experiments 
made with the Yarrow and Diirr boilers indicated 
that they might be safely fed with brackish water. 
In the case of the Yarrow boiler, the voyage of the 
Medea from Malta corroborates this view, as the 
condensers leaked, and a certain density in the 
feed-water did not have a bad effect. Our readers 
well remember some severe experiments carried 
out a few years ago on a torpedo-boat fitted with a 
Yarrow boiler, the results of which showed that 
sea-water could be used as feed for a considerable 
period without appreciable defect.* 

In conclusion, we would again draw attention to 
the valuable nature of the report, and congratulate 
the members of the Committee upon having brought 
their long task to a conclusion. It is satisfactory 
to know that in this important branch of steam 
engineering the technical skill and inventive in- 
genuity of an English firm has placed this country 
in the foremost position. It may also be pointed 
out that though the Babcock and Wilcox boiler is of 
American origin, it has for some time been accli- 
matised in this country, and many of the improve- 
ments which have rendered it a success for marine 
purposes have resulted from British experience. 








THE TRADE OF KOREA. 

Or all the countries in the Far East, Korea is likely 
to be the one which will be most directly affected 
by the great drama which is now being worked out. 
Under the leadership of Japan. and with the im- 
mense market of China convenient to it, its indus- 
tries and trade are certain to become very important. 
The opinion seems to prevail among foreigners that 
Korea is a poor country, with small potentialities, 
but in his last report Mr. Vice-Consul Long, writing 
from Seoul, tries to dispel this impression, and 
states that nothing is further from the truth than 
that Korea is a poor country. He says that its 
soil is fertile, and that, properly developed, its 
resources would yield abundant profit. At the 
present time the native industries are for the most 
part conducted on a small scale, and with primitive 
methods, but under proper auspices much might 
be done in the way of starting modern manufac- 
tures. The Japanese are both able and willing to 
provide the necessary assistance, and we may look 
forward to Korea having a future which will exer- 
cise great influence. on affairs in the Far East, and 
therefore its evolution is worthy of attention. The 
present hostilities with Russia have been the cause 
of the banks restricting their facilities to merchants, 
and therefore we cannot look for many develop- 
ments until peace has been restored. 

Although during last year the chance of war had 
a depressing effect, particularly during the second 
half of the year, the foreign trade of Korea in the 
year 1903 reached the highest figures yet attained. 
It was a record year both for imports and exports. 
The foreign trade of Korea has gone on increasing 
rapidly during the past few years, and this con- 
tinued growth, in spite of political unrest and the 
lamentable condition of the currency, shows the 
possibilities of expansion under a reformed and 
stable system. The value of the trade in 1903 
amounted to 2,827,3811., of which 1,859,876/. repre- 
sents imports, and 967,505/. exports. To this must 
be added the gold export, amounting to 557,006I., 
making a total of 3,384,387/. In regard to imports, 
the principal articles which showed an increase 
were cotton goods, metals, clothing and haber- 
dashery, machinery, railway plant and material, 
rice, grain, flour, sugar, provisions, matches, and 
tobacco. Exports, too, were favourable to Korea. 
The fair rice harvest of 1902 rendered it possible to 
send abroad a large quantity of the cereal to supply 
the demand in Japan, and the fishing yield was 
excellent, as evidenced by the surplus available for 
exportation. 

The United Kingdom is interested to no small 
extent in Korean commerce. British manufac- 
tures have profited very much by the recent 
marked improvement in the import trade. In the 
first place, cotton manufactures were imported 
last year to the value of 590,199/., and the British 
share may be estimated at one-half of this. The 
Consul reports that Manchester goods more than 
maintained their ground in competition with the 
cheaper Japanese shirtings of inferior quality. 
About 60 per cent. of the railway material imported 
into Korea was of British origin. It consisted of 
rails for the Seoul-Fusan Railway. Rapid progress 
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is now being made towards the completion of this 
railway, and it is expected that through traffic will 
be feasible before the end of 1904.. In October of 
last year the line was opened to Suwon, about 32 
miles from Seoul. The earthworks have been con- 
structed further to the south for a distance of 35 
miles, making about 70 miles of railway extending 
from the northern end. From Fusan the line was 
formally opened to Kupho, a distance of 10 miles, 
in October last; and altogether work has been 
partially done for a further distance of 55 miles, 
which carries the line to about 65 miles from the 
South Coast. “Thus about half of the line has been 
more or less constructed. ‘ The rails are 75 lb., as 
compared with 551b., on, part of the Seoul- 
Chemulpo section. The railway service between 
Seoul and Chemulpo has been accelerated, and 
there are now two fast trains daily which complete 
the journey in 1 hour and 18 minutes. Beyond a 
perfunctory attempt at work undertaken for the 
sake of appearances, nothing has as yet been done 
by the Korean Government to construct the railway 
from Seoul to Wiju. 

The overland route from Korea to Europe, by 
way of Siberia, was much patronised in 1903, both 
for letters and passengers. It made communica- 
tion with Britain by letter easily possible in three 
weeks. From London to Chinnampo the journey 
was on one occassion actually accomplished in 
16 days. Unfortunately for rapid transit to the 
Far East the route is now closed owing to the 
war. ‘The establishment of regular communication 
between Chinese, Japanese, and Korean ports by 
a British line was talked of, but so far there is no 
appearance of the plan being put into effect. There 
is a large and increasing freight and passenger 
traffic to Japan and North China ports, and it is 
at present a matter of great difficulty to obtain 
steamer accommodation. There is also no direct 
communication with Shanghai, so that one cannot 
say that there is no opening for fresh competitors, 
During 1903 seven British steamers, with a tonnage 
of 15,115 tons, visited Korean ports, but 1904 will, 
without doubt, show much the highest figures on 
record. The Nippon Yusen Kaisha and OsakaShosen 
Kaisha improved theirservicesto Korean portsduring 
the year, putting larger steamers on the run. The 
tonnage of Russian vessels which called at Korean 
ports in 1903 increased from four sailing vessels of 
294 tons and 113 steamers of 101,222 tons, to five 
sailing vessels of 268 tons and 141 steamers of 
173,380 tons, compared with the previous year. 
Communication was kept up on the one side 
between Shanghai, Chemulpo, Dalny, and Port 
Arthur, and on the other side with Fusan, Vladi- 
vostok, and Shanghai. The service to and from 
Chemulpo was marred by its irregularity. In May 
of last year the Hamburg-American Line com- 
menced to run steamers to Chemulpo, and the 
service was maintained at regular intervals through- 
out the year. 

The Consul makes two very significant remarks 
in his report—the first that ‘‘in 1903, Japan, as 
before, held the bulk of the trade of Korea in her 
hands, and further strengthened her commercial 
position there ;” and the second, that ‘‘ Chinese 
commercial interests in Korea go on declining, and 
Chinese do not come here in any numbers ”—two 
facts which show the tendencies of the times. 
Still, there is room for other nationalities, if they 
choose to exert themselves. A new British enter- 
prise, the Chemulpo Cigarette and Tobacco Com- 
pany, was commenced in November, 1903, and 
since then it has extended its works on account of 
the success. Three qualities of cigarettes are manu- 
factured—the first, made entirely from American 
tobacco, the second containing a proportion both of 
American and Korean tobacco, while the third, at 
the beginning, containing a small proportion of 
American tobacco, is now made entirely from the 
Korean leaf. The Koreans are showing a decided 
disposition to discard their ancient pipes in favour 
of the cigarette ; and the importation from Japan, 
large as it has become, does not seem sufficient to 
cope with the demand. While the main object is 
to secure a share of the trade in Korea, the inten- 
tion is to extend the sphere of operations to India 
and China, from which countries orders have 
already been received. Gold-mining is carried on 
by various foreign syndicates, and the Koreans 
enjoy much pecuniary benefit from their opera- 
tions. Japan takes practically all the gold that 
Korea produces for export (556, 9851. worth in 1903), 
and in return sendsa large quantity of cotton goods, 
matches, silk piece-goods, saké, and tobacco. Coal- 





mines near Pyeng Yang are to be worked by a 
French company from the middle of this year. — - 
The increase of navigation is making the erection 
of lighthouses necessary, and at Chemulpo and 
other places along the coast lighthouses have: been 
erected. They should help to increase the trade of 
the various ports, as until recently it was par- 
ticularly dangerous for vessels to enter: port at night 
owing to the utter absence of lights. While com- 
paratively little has as yet been done, it is evident 
that Korea has now definitely put off the réle of 
the ‘‘Hermit Kingdom,” and is following the 
example of Japan in pursuing the methods of 
western civilisation. It will be interesting to watch 
how long it takes her to attain the position of 
Japan, and by her progress be able to give lessons 
in western arts to western nations. Frat hie 








RECENT CASES UNDER THE WORK- 
MEN’S COMPENSATION ACT.. 

AttHouGH the above measure has been in force 
for nearly six years, cases involving difficult points 
of construction still come before the courts: from 
time to time. In the following epitome of certain 
recent cases, the most important question under 
discussion was whether and how far a workman 
who makes an unsuccessful claim for compensation 
under the Act deprives himself of his other re- 
medies. 

In 'the case of Sharpe v. Midland Railway Com- 
pany, the House of Lords affirmed the decision of 
the Court of Appeal, that a ‘‘ lodging allowance.” 
made to a railway guard in respect of his board and 
lodging when he is unable by reason of his duties ‘to 
return home, was rightly coniputed as part of his 
‘‘earnings” under Schedule 1, part I (a) (¢), irre- 
spective of the question whether he made a profit 
on the expenses he had to incur or not. 

In the case of Stephens v. Dudbridge Ironworks 
Company, Limited, the workman was an ‘‘ infant,” 
seventeen years of age, who had lost three fingers 
of his left hand in a machine which it was admitted 
the defendants had negligently allowed to remain 
unfenced ; but the defendants contended that the 
infant was estopped from bringing a common law 
action in respect of this injury (suing by a pro- 
perly constituted guardian), owing to his having 
exercised an ‘‘ option” under Section 1 s.s, 2 (6). of 
the Act, to receive compensation. It was shown in the 
course of the case that the plaintiff had received 
compensation, and had signed receipts given ‘‘in 
full satisfaction and discharge.” The learned judge 
who tried the case in the first instance (Mr. Justice 
Bruce) held that this contract was not for the 
infant’s benefit, and that therefore he was not 
bound by it, and had not exercised the option 
given to him by the Act. It was argued in the 
course of the case that, by including apprentices 
in the definition of ‘‘ workman” in Section 7, the 
legislature had intended infants to contract. under 
the Act ina manner different from that in which 
they were entitled to contract at common law. The 
Court of Appeal upheld the decision of Mr. Justice 
Bruce. 

In the case of Rose v. Dixon, the applicant’ made 
a formal claim for arbitration under the Work- 
men’s Compensation Act. The respondents filed 
an answer to the effect that he was not entitled to 
compensation, the building on which he had been 
engaged not being 30 ft. high; and the applicant 
then gave formal notice of abandonment of the 
ee: and brought an action under the 

mployers’ Liability Act. The Divisional Court 
decided that he had not exercised the option under 
Section 1, Sub-section 2 (b), and was therefore not 
debarred from bringing the action, the Section only 
applying where an effective option had been exer- 
cised. The decision is of considerable importance, 
as the majority of the Court approved the principle 
laid down by the Irish Court of Appeal in the case 
of Beckley v. Scott and Co. (1902),’2 Ir. Rep.; 504. 

In that case the facts were as follows:— In 
September, 1900, the plaintiff instituted proceed- 
ings in the Recorder’s Court for compensation, 
under the Workmen’s Compensation Act, for in- 
juries sustained on August 4, 1900. On October 18, 
1900, the Recorder dismissed the application on 
the ground that the plaintiff, not having been 
employed for at least two weeks, was not within the 
Workmen’s Compensation Act, on the authority of 
two decisions of the Court of Appeal in England. 
These decisions were overruled by the House of 
Lords on December 14, 1900. The plaintiff brought 
an action for damages for negligence in the superior 
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courts, with respect to the same injuries as were 
the subject of the proceedings in the Recorder’s 
Court, It was decided that the proceedings in the 
Recorder’s Court were no bar to the action in the 
superior court. 

At the same time it should be observed that this 
decision has not been accepted as an accurate state-, 
ment of law by all the judges. In Taylor v. Ham- 
stead Colliery (114 L.T. 430), Mr, Justice Kennedy 
in his judgment reserved the point whether, had 
the arbitration been heard, the defence of res 
judicata would apply to subsequent proceedings 
under the Employers’ Liability Act. In Section 1, 
Sub-section 2 (b) it is to be observed that the 
civil liability of the employer for the negligence of 
himself or his servants is expressly reserved, the 
option being given to the workman either to claim 
compensation or to enforce the civil remedies, and 
the qualification on this option is only that ‘‘ the 
employer shall not be liable to pay compensation 
. . . . both independently of and also under this 
Act;” and the section forms a contrast to Section 6, 
which specifically enacts that the workman ‘‘ may, 
at his option, proceed” either against a stranger 
for damages, or against his employer for com- 
pensation, ‘‘ but not against both.” 

An important question sometimes arises with 
regard to the assessment of compensation where a 
workman’s wages are liable to fluctuation. In 
James ¥. Ocean Coal Company, an application was 
made to the Court for a review of weekly instal- 
ments in the following circumstances, It appeared 
that originally the injured man had been earning 
34s. a week. He was offered light work when he 
had partially recovered, at a wage of 29s. 5d. 
Upon his making application for the difference, it 
was shown that, owing to decrease in the _per- 
centages, he would only have earned the same 
amount, namely, 29s. 5d., at his old work. The 
County Court Judge held that there was no 
‘“ difference,” inasmuch as the fluctuation in the 
wages made the amount on which the weekly earn- 
ings had been originally fixed also liable to fluctua- 
tion. The Court of Appeal disapproved of this 
enunciation of a principle, and held that the 
amount of the average weekly payments when once 
found ought not to be subject to fluctuation. 








HOISTS AND THE FACTORY ACT. 

Tuat there is a special providence watching over 
the lives of men in charge of lifts and hoisting 
machinery may be regarded by some people as 
possible, especially in view of the fact that great 
carelessness is frequently displayed in the manage- 
ment of this class of machinery. This protection 
is not one, however, that ought to be relied upon 
with too much confidence, and the wiser course 
is to minimise as much as possible the risks to 
which lift-attendants are exposed, by making it 
as difficult as possible for all kinds of accidents 
to happen. How much has been, and is being, 
done in this direction is made strikingly apparent 
by a report on the ‘‘ Construction, Arrangement, 
and Fencing of Hoists and Teagles,” by Mr. William 
Sydney Smith, one of His Majesty’s Inspectors of 
Factories, for in it is to be found much interesting 
matter, besides many useful suggestions bearing 
upon the construction and the effective guarding of 
various kinds of hoisting machinery. 

** What in the world is a teagle ?”’ we fancy we 
hear someone exclaim ; and the question is, perhaps, 
not an unnatural one, particularly when coming 
from anyone who has not lived and worked in the 
northern counties of England. ‘‘Teagle” is a 
dialect word for a lifting appliance in the form of a 
cathead—i.e., a derrick-pole, or jib, which, instead 
of being free to move, is fixed or constrained, and 
by means of which, together with a winch, goods 
are hoisted without the use of a cage or cradle, 
either by hand or mechanical power. A form 
very much used in Lancashire consists of a winding- 
drum which is driven by means of a friction pinion 
which gears with a cast-iron wheel keyed on the 
drum-spindle. The pinion was at first constructed 
of cast iron, but this material was found not to be 
so suitable as compressed paper, so that in the 
present day this latter material is generally used. 
A hoist is described in the report as an appliance 
for the conveyance of persons or goods by means 
of cages or cradles travelling in vertical or inclined 
shafts on fixed guides, with or without the aid of 
mechanical power. 

The report is mainly taken up with an account 
of various methods adopted whereby both goods 


and passenger cage hoists are guarded and fenced, 
and provision made against the breaking of 
the lifting chains or ropes. That there is. plenty 
of room for improved methods. of guarding hoists, 
and rendering the chances of accidents there- 


from as small as possible, may be gathered. 


from the number of accidents which happened 
in the United Kingdom in the year 1902. 
There were in that year 611 hoist and teagle 
accidents made known to the certifying surgeons, 
and of these 42 were fatal, by. far the greatest 
number of these being due to falls down wells ; 
while the majority of injuries not fatal were caused 
by the injured person coming in contact with pro- 
jections, such as the tops of doorways while travel- 
ling in the lift. The importance of having all 
doors opening into hoist-wells so. arranged that 
they are automatically locked until the cage 
is brought opposite to them, and also made so 
that while the door on a certain floor is open 
it is impossible to move the cage away from 
that floor until the door is again closed, must be 
very clear to everyone. With doors so arranged it 
is practically impossible for anyone to fall down the 
well, inasmuch as the cage cannot travel away from 
any floor unless the door on each floor is closed, 
and after the cage has moved away no door can be 
opened except by the man in the cage, and then 
only that door which may happen to be. opposite 
the cage at the time. There are nearly a dozen 
different kinds of automatic doors described and 
illustrated in the report, but some of them only 
marking, fulfil the requirements of a good automatic 
oor. 

Next in the list of accidents come those caused by 
the breaking of the suspending ropes, and it is, 
perhaps, surprising that so many of the examples 
of rope attachments illustrated by the diagrams in 
the report are really defective, or rather they are 
open to considerable improvement. . In some of the 
cases where, at first sight, it would appear that 
there are two ropes attached to a cage, on examina- 
tion it is found that in reality they are only equiva- 
lent to one, on account of the method of fixing either 
to the cage or to the balance-weight and driving gear. 
For instance, in one case the two ropes pass round 
a pulley on the top of the cage, and in the other 
case round a pulley on the balance-weight. In 
either instance, should the rope break at any point 
it will run through the pulley, and the cage will fall. 
In other cases, although there may be two or even 
three distinct ropes, the manner in which they are 
attached to the cage gives no greater safety than if 
there was only one rope. These instances are, of 
course, pointed out in the report as defective, and 
it is surprising that some of them are to be found 
even in hoists of the most recent construction. 
The advisability of having more than one rope 
attached to a cage goes without saying, and, 
perhaps, this is the case more when hemp ropes 


are used than when steel wire ones are adopted, | pe 


on account of the more rapid wear of the for- 
mer. Only recently an instance came under our 
notice of an accident caused by the breaking of a 
hemp rope, which let the cage fall down the well 
from a considerable height, but which, fortunately, 
was not attended by injury or loss of life to any- 
one. The rope, even when new, had not a high 
enough factor of safety for the load it had to lift, 
and as time went on, it, of course, deteriorated very 
rapidly, in addition to which it was not examined 
by a competent man. The consequence was that 
it suddenly gave way, much to the surprise of the 
owner, who had no idea as to its condition. On 
examination it was found to be completely worn 
out. It is such cases as this that bring to light the 
occasional almost criminal carelessness of those 
responsible. 

Another cause of accidents is that due to bodies 
falling down the hoist and striking the attendant in 
the cage. This ought, however, to be made practi- 
cally impossible by properly covering in the top of 
the cage, a precaution which we think is now very 
generally taken. Many accidents are due to the in- 
discriminate use of hoists, and it is very desirable 
that this should be strictly forbidden, and wherever 
— a lift-attendant should be employed. Where 

oists are used by several tenants, automatic doors, 
as before stated, should be used, and there should 
be proper means of communication between different 
floors. This can probably best be done by the 
cages being fitted with electric bells and indicators. 
As an additional safeguard all teagles should be 
provided with brakes for the winches ; all doorways 





should be provided with doors or with secure bars 


or chains at each ‘side of the doorway,; all floor 
openings should be fenced; and life-belts and radius 
ropes should be used by all persons employed at 
open teagle doorways. 

The rules laid down for the safe working of 
hoists, though admirable in their way, are yet not 
in all cases easy of application, though probably in 
the majority of cases they could without very much 
trouble be carried out. The necessity of some of 
them are too self-evident to require any defence. 
The rules are as follows :—(1) Stops should be pro- 
vided on all hand-ropes, starting-ropes, rods, &c., 
which will automatically stop the cage at the 
highest and lowest points of travel,.and all drum 
hoists should, in addition, be fitted with automatic 
stop motion to prevent over-winding. (2) The 
maximum load that may be carried by any hoist 
should be.clearly marked on the cage and on each 
landing. (3) All hoist-cages in which persons 
travel should be suspended by not less than two 
independent ropes or chains. (This does not, of 
course, apply to directly supported hydraulic 
hoists.) (4) All ropes, cables, and chains used for 
the suspension of hoist cages should be periodically 
examined, annealed, and tested at least once in 
every twelve months. The safe loads indicated 
by the test and the times of annealing should 
be entered in a register kept on the premises. 
(5) All projections in hvist-wells, including lintels, 
if the doors are not flush with the side of the hoist- 
well, should be bevelled by sloping boards, and the 
sides of all hoist-wells should be made smooth. 
This rule is a particularly important one, for, as 
previously stated, neglect. of it is one of the most 
fruitful causes of injury connected with hoists. 
(6) All hoist-wells and landings should be efficiently 
lighted, (7) A clearance of at least 3 ft. should be 
left at the top and bottom of the hoist-well, 
between the top and bottom of the. cage re- 
spectively, when the cage is at the point of its 
highest and lowest travel. It is evident that 
this is an important point, which ought to be 
carried out wherever it is possible to do so; 
it is, however, not always an easy matter. (8) 
The tops of all hoist-cages should be covered with 
an efficient roof or stout wire netting. (9) Where 
cages are worked in an open hoistway the cages 
should be securely fenced by doors or other suit- 
able means to prevent persons or goods falling out. 
(10) Except in cases where a competent. person is 
appointed. whose sole duty it is to attend to the 
hoist, the hoist openings should be securely fenced 
by efficient gates or doors, which should be automatic 
in action. To this we have made previous allu- 
sion, and the latter part of it which refers to 
automatic doors cannot be too strictly enforced ; 
neglect of it is a fruitful source of disaster. In 
other cases locks or other secure fastenings on 
the well side of the door should be provided, 
and the keys placed in charge of a responsible 
rson. Doors and gates should not be less than 
6 ft. in height, and should be so marked that they 
cannot be mistaken for ordinary doors. (11) All 
cages should be provided with efficient safety gear, 
which will prevent the cage from falling in case the 
load in the cage is so great as to overcome the 
frictional resistance between the suspending ropes 
and the overhead grooved driving pulleys, or in 
case of the breakage of the suspending ropes ; and it 
is also an advantage that the gear should come into 
action if the cage travels beyond its normal speed. 
The principle of all apes of safety clutches consists 
in having serrated wedges or cams fixed to the cage 
in such a way that when they come into action they 
grip the guides of the hoist, and so jam the cage 
in the well. There are a great many of these safety 
clutches on the market, but the type recommended 
in the report is one that is entirely free from 
springs, and is actuated only by the whole sup- 
ported weight. It must, however, be borne in 
mind that many good types may be rendered quite 
useless through becoming clogged with dirt or rusty 
from want of oil or use. (12) Suitable locking-grips 
should be provided for the hand starting-ropes 
of all hoists where these pass through the cage. 
(13) No person under the age of 18 years should 
work or be in charge of any hoist. , : 

The report contains 41 plates of drawings illus- 
trating the various forms of hoist-gear referred to 
by the author, and there are also tables giving the 
strengths of short link chains, hemp ropes, and 
steel-wire ropes. The safe loads given for both 
hemp and steel ropes are, however, slightly in 
excess of what we prefer to adopt ourselves, though 





they are, no doubt, perfectly safe; it is only a 
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niatter” of wear.’ A very simple rule for the safe 
working strength of good hemp ropes, and one 
which is very easily remembered, is as follows :— 
The circumference of the rope in inches squared 
gives the answer in hundredweights. For instance, 
take a rope 6in. in circumference, then 6?=36 cwt., 
which is the safe working load for the rope. 
Another simple rale for the strength of steel-wire 


ropes is to multiply the circumference in inches: 


squared by three, the result being the breaking 
strength of the rope in tons. These rules are 
very easily remembered, and are at times very con- 
venient. The rule given in the report for the 
strength of iron chains is‘ also very convenient, 
and easily carried on the mind. It is as follows :— 
Square the number of eighths of an inch in the 
diameter of the rod from which the chain is made, and 
divide by 10. . The result will be the safe working 
load in tons. Thus a chain of which the links are 
made from iron 1 in. in diameter could safely be 
worked with a load of & _ © —6:4 tons, or, say, 


10 "10 
64 tons. . 
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NOTES. 
StanDARDS OF Fire REsIsTANCE. 

. Tue British Fire-Prevention Committee, about 
whose work we have before had occasion to speak, 
continue to do good work in the experimental tests 
they carry out on the fire-resisting capabilities of 
different materials, and they have recently pub- 
lished a little booklet, printed in English, French, 
and German, which refers to some resolutions placed 
by them before the International Fire-Prevention 
Congress, held in London in 1903, and adopted. 
These resolutions aim at establishing universal stan- 
dards for the temporary, partial, and entire pro- 
tection of buildings against fire. In’ the booklet 
reference is particularly made to the term ‘‘fire- 
proof,” which is at present used in a very loose 
way, and tends very much to confuse our ideas 
on the subject of fire-protection.. It is pointed 
out that the word is unsuitable in the case of 
many buildings, and should not be employed, the 
term ‘‘fire-resisting” being much better suited 
for general use, as it more correctly describes 
the varying qualities of the different ‘materials 
and systems of construction intended to resist 
the effect of fire for shorter or longer periods, 
at different degrees of temperature. The Com- 
mittee proposed. that this term should be uni- 
versally adopted in place of the term ‘‘fire-proof.” 
As to degree of fire resistance of building mate- 
rials or systems of construction, the executive 
of the British Fire Committee apply their sugges- 
tions to fire-resisting floors and ig partitions, 
and doors, the extent of the resistance offered de- 
pending on whether this has to be ‘‘ temporary,” 
‘‘ partial,” or ‘‘entire.”” Temporary protection im- 
plies resistance against fire for at least three-quarters 
of an hour ; partial protection, against a fierce fire 
for at least an hour and a half ; while entire protec- 
tion implies resistance against a fierce fire for 
at least two hours and a half. It seems very 
desirable that the standards proposed should be 
universally adopted. Three standard tables are 
given, showing the minimum resistance that should 
be offered under varying conditions for floors and 
ceilings, partitions, and doors. The particulars to 
which we have referred have been arranged on 
behalf of the executive by Mr. Edwin O. Sachs 
(chairman) and Mr. Ellis Marsland (general hono- 
rary secretary), and the practical suggestions made 
are well worthy the notice of all who ‘are inter- 
ested in fireproof construction. 


Moror-Boats.:” 

The race of motor-boats for the British Inter- 
national Cup, to which we made reference in our 
last issue, duly took place on Saturday last. It 
was, from a sporting point of view, a somewhat dis- 
appointing affair, even for those mechanical en- 
thusiasts who like machine-made sport. There was 
not one close contest throughout, and the majority 
of the competitors failed, either through lack 
of watermanship or defects in machinery, to get 
alongside the starting point. The course was a 
07 mile distance out and home from off Ryde 
Pier into Osborne Bay and back. The con- 
ditions in regard to smoothness of water —the 
most important consideration — were all that 
could be desired ; but the final heat’ was run 
in one of the most drenching rain-showers of 
the season. The first heat was between the 








larger twin-screw Napier boat and the American 
boat Challenger, entered by Messrs. Smith and 
Mabley. A French boat was also drawn for this 
heat, but her helmsman was not expert enough to 
bring her alongside her barge. On the gun firing 
the American started promptly, and was probably 
half-a-mile ahead before the Englishman got off. 
When the boats came in sight cn the return, the 
Napier led, the American being far behind, some- 
thing having gone wrong with the Challenger’s 
machinery. Next followed two walks-over, of 
which Napier Minor and the French boat Tréfle- 
a-Quatre, engined by. Brasier, were the heroes. 
Next Napier Minor and-Napier II. made an 
exhibition race, the latter coming in a few yards 
ahead ; but as the twin-screw vessel had sustained 
damage to her steel hull, Napier Minor was told off 
to oppose Tréfie-a-Quatre for the final. The French 
boat did not get off when the gun fired, and Napier 
Minor won easily, covering the somewhat uncer- 
tain distance in 23 min. 3 sec. The victory is 
satisfactory, because Napier Minor is a whole- 
some little boat, whilst most of the other com- 
petitors are what a Ryde waterman aptly de- 
scribes as “‘ traps.” The awards in the reliability 


| trials, to which we referred last week, have been 


published. The Seal Motor Company, Messrs. 
Vosper and Co., the Maudslay Motor Company, 
and the Napier boat, get gold medals. The two 
first’ havé engines using ordinary paraffin. The 
Mitcham Motor Company, Messrs. Woodnutt and 
Co., and the Thornycroft Company, have silver 
medals. The full report of the judges appointed 
by the Automobile Club will be published later. 


A Smart Piece or. Locomotive Buripine. 


At a time when so much is written by those who 
can find nothing commendable in industrial affairs, 
unless it is foreign, it is worth recording a piece 
of smart locomotive building just completed by 
Messrs. Beyer, Peacock, and Co., Limited, of 
Manchester. Their works have undergone exten- 
sive reconstruction, with considerable improvement 
in the equipment, under the régime of the new 
chairman, Sir Vincent Caillard, and under the 
a ene of Mr. H. A. Hoy, and the 

uilding of five new Great Central express engines 
within twelve weeks is proof of the satisfactory 
nature of this reorganisation. The five locomotives 
were of the ‘‘ Atlantic” express type, and they were 
constructed under the: design and specification of 
Mr. J. G. Robinson, locomotive superintendent of 
the line. From the time of the delivery of the 
first consignment of material until the first engine 
was completed and under steam only ten weeks 
elapsed. The order was placed on March 18, the 
first consignment of material from outside makers 
was delivered in the second week of April, and 
the last consignment by the first week of May. By 
the last week of May all the main component parts 
of the engines were assembled in the erecting- 
shop, ready to be put together, and the first 
engine was completed and steamed by the third 
week in June; the remaining four engines being 
tried under steam by the first week in July. 
The painting of each of the engines occupied 
a fortnight as a specified period of time had 
to elapse between each coat. The first engine was 
delivered to the railway company on July 9, 
and the last on July 23. From the commence- 
ment of operations in the workshops to the de- 
livery of the last engine only 12 weeks trans- 
pired. The engines, which were built under rigid 
inspection of the railway company, have cylinders 
19 in. in diameter by 26 in. stroke. The diameter 
of the coupled driving-wheels is 6 ft. 9 in., of the 
bogie-wheels 3 ft. 6in., and of the carrying-wheels 
4 ft. 3 in. The distance between the centre of 
the bogie and the centre of the driving-wheel 
is 16 ft. 34 in. The boiler has a telescope 
barrel, 15 ft. long, and the outside diameter 
at the front end is 4 ft. 9$ in., while the 
height of centre above rail-level is 8 ft. 6 in. 
There are 221 tubes 15 ft. 4fin. long, the total 
heating surface in the tubes being 1777.9 square 
feet, and in the fire-box 152.9 square feet, giving a 
total of 1930.8 square feet ; the area of grate is 
26 square feet. The weight of the engine— 
66 tons 16 cwt.—is very equally distributed, 14 tons 
9 cwt. being on the bogie-wheels, 18 tons 8 ewt. on 
the leading’ wheels, 18 tons 12 cwt. on the driv- 
ing-wheels, and 15 tons 7 cwt. on the trailing- 
wheels. -The tender, which has accommodation 
for 4000 gallons of water and 64 tons of coal, weighs 
40 tons 8 cwt., so that, in working order, the total 








weight of the engine and tender is 107 tons 4 ewt. 
These five engines built in such a short space of time 
are well proportioned and designed, and their run- 
ning on the express traffic of the Great Central 
Railway will be watched with considerable interest, 


Lasour LEGISLATION IN. FRANCE. 


In a recent issue of the Revue Scientifique M. 
Paul Razous gives a resumé of the present state of 
the laws regulating labour in France. That country, 
he remarks, was the first to follow England in the 
restriction of the labour of children and women. 
Thus, by an Act passed in 1841, it was. provided 
that children between the ages of eight and twelve 
should not work more than eight hours per day 
if employed in any. factory making use of : power 
or of continuously running furnaces. If’ between 
twelve and sixteen years of age they might be 
worked twelve hours, but no child under sixteen 
years of age was permitted to work between the 
hours of 9 p.m. and 5 a.m., nor on Sundays or 
public holidays. In 1848 a law was passed limiting 
the hours of labour in all factories to twelve per 
day ; but this did not apply to railways, canals, or 
warehouses. In 1874 the law was altered so as to pro- 
hibit the employment in factories of children under 
12 years of.age, save in some special cases, when work 
might be commenced at 10 years of age, but in that 
case it must not be for more than 8 hours per day. 
In 1892 this Act was.amended, and it was provided 
that children between 13 and 16 years of age must 
not be worked more than 10 hours per day, and 
those between 16 and 18 years of age not more than 
11 hours a day, nor more than 60 hours per week. 
Women were also not permitted to work more than 
11 hours per day, but the weekly limit did not apply 
in their case. At the same time the legal limit for 
adult men was fixed at 12 hours per day save when 
less than 20 men were employed, and no mecha- 
nical power made use of. The last important Act 
was passed in December, 1900, and came into 
force on April 1 last. By its terms no men in 
factories where women and children are also em- 
ployed must work more than 10 hours per 
day. The employment of children of less than 
thirteen years is prohibited, unless certain 
educational standards are passed, and the child 
is physically fit, and then work may be commenced 
at twelve years of age. In no case, how- 
ever, must the working day of women or 
children exceed 10 hours, and these must not be 
consecutive, a rest of at least one hour being given. 
No night work for these is permitted, and they 
must have one day complete rest per week. 
Further, the employment of women in certain 
dangerous trades is also prohibited. These re- 
strictions as to hours and night-work can, however, 
be abrogated either temporarily or permanently on 
due cause being shown. In Switzerland, we may 
add, this prohibition of night-work extends even 
to adult male workers, to the occasional great in- 
convenience of factory proprietors. For instance, 
if it is necessary for the purpose of avoid- 
ing a shoulder in boring a long cylinder to run 
a boring machine during the night, special 
permission has to be obtained from the authorities. 
In France _the law is less stringent in this respect ; 
but, even so, the hours for adult males are re- 
stricted to twelve per day, save in the case cited 
above, when, if women and children are also em- 
= the working day must not exceed 10 

ours. These rules and regulations do not apply 
to railways, but here other regulations provide that 
the hours should not exceed, according to circum- 
stances, ten or twelve per day, and the employé 
must have one. day free in seven or in ten. 


Prrsonat.—Mr. T. Ross Burt, B.E., A.M.I. Mech. E., 
of Eldon-street House, London, E.C., announces that he 
has taken Mr, Norman Melville Kirkcaldy into partner- 
~*~ and the style of the firm will henceforth be known 
as Burt and Kirkcaldy.—Messrs. Richardsons, Westgarth, 
and Co., Limited, of Hartlepool, have concluded an 
arrangement with the successors of the well-known 
ber, rat. Messrs. Easton and Anderson, by which they 

1 become sole manufacturers for all the Easton and 
Anderson specialities in general engineering, pumping- 
— hydraulic ag The designing will, as 
before, be directed by Mr. Perceval Wilson, assisted by 
the principal members of the staff of the old company.— 
Messrs. Moorwood, Sons, and Co., Limited, Harleston 
Iron Works, Sheffield, have disposed of their engineers’ 
tool manufacturing business to the Midland Manu- 
facturing Company, Limited, Sheffield, who notify that 
this es will be under the management of. Mr. 
K. C. Green, who has had twenty-five years practical 
experience. 
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REPORT OF THE COMMITTEE ON NAVAL 
BOILERS. 


Tue Committee appointed by the Admiralty to 
consider the subject of the boilers adopted in hue 
ships have now completed their investigations, and 
their final report was issued officially by the Govern- 
ment printers on Wednesday night. We give ap- 
sented the full text of the report, along with the 
covering letter by Admiral Sir Compton Domvile, 
which latter is of even more importance than the 


report itself : 
H.M.S. Bulwark at Rapallo, 
June 12, 1904. 
Srr,—I have the honour to submit herewith, to be laid 
before the Lords Commissioners of the Admiralty, the 
final report of the Boiler Committee of which I am the 
president. Although I have not been present at the 


experiments carried out during the last two yeara, I have | Wed 


received from time to time all the reports, and they show 
the great care and pains taken by the Committee to obtain 
correct results. 

2. With reference to our previous re 
pelled to say that my experience with the Belleville boilers 
on the Mediterranean station has been very favourable to 
them as a steam generator, and it is clear to me that the 
earlier boilers of this description were badly constructed 
and badly used: We have had no serious boiler defects in 
any of the ships out here, and the fact that two ships are 
about to be recommissioned with only the ordinary annual 
repairs being undertaken, shows that their life is not so 
short as I originally suppgsed.. However, the second 
commission of these ships will be a very good test of the 
staying capabilities of their boilers. 

3. In conelusion, I cannot express too highly my opinion 
of the work done by my colleagues on the Committee. 

I have the honour to be, Sir, 
Your obedient servant, 
(Signed) Compton DomvILE, 
Admiral and Commander-in-Chief, 
President of the Boiler Committee. 
The Secretary to the Admiralty. 





1. The Committee on Naval Boilers, appointed. by the 
Lords Commissioners of the Admiralty in September, 
1900, having completed their investigations and experi- 
mental trials, and being in a position to recommend 
standard types of boiler for use in H.M. Navy, as re- 
quested in their Lordships’ letter of February 28, 1901, 
have the honour to submit their final report. 

2. A statement of the work of the Committee up to 
May, 1902, was given in paragraph 2 of their report of 
that date. Since then the reboilering of H.M.S. ea 
with Yarrow large-tube boilers and of H.M.S. Medusa 
with Diirr boilers, together with the necessary machinery 
alterations, have been completed under the supervision 
of the Committee, and the boilers of both ships have been 
thoroughly tested. The results obtained are recorded in 
a separate report. As requested by their Lordships in 


their letter S esis of November 19, 1902, the Com- 


mittee have also carried out a series of trials of the Bab- 
cock and Wilcox boilers of H.M.S. Hermes, which ex- 
tended from October 7, 1903, to May 16, 1904. These 
trials also form the subject of a separate report. 

3. The Committee have from time to time reported the 
results of their investigations, and they have also answered 
such questions as have been put to them by their Lord- 
ships. The reports and other documents which have 
already been forwarded include :— 

(a) ' he interim report forwarded on February 19, 
1901 


(b) Minutes of the evidence given before the Committee, 
= with the appendix thereto, forwarded April 26, 
1901 


(c) Report on the trials of the Hyacinth, Minerva, and 
Saxonia,t together with a summary of conclusions, for- 
warded November 27, 1901.§ ; 

(d) Progress report for the year 1901, forwarded De- 
cember 31, 1901.|| 

(ce) Report on the relative economy and efficiency of 
Belleville and —— boilers in Commissioned ships ; 
forwarded April 29, 1902. | 

(f) Report of May, 1902, together with the Appendix 
thereto. 4] 

(g) Report on the trials of the Seagull, Sheldrake, 
Kepiégle, and Fantéme ; forwarded August 5, 1902.** 

here are now submitted with this report :— 

(h) Report on the trials of the Medea and Medusa. t+ 

(i) Report on the trials of the Hermes. ++ 

4. The report of May, 1902, was intended to be final 
as regards the Belleville boiler, and the Committee have 
since seen no reason to modify the opinion expressed in 
paragraph 6 of that report—viz,, that it is ‘‘ undesirable 
to fit any more of this type in His inte Navy.” 

5. In paragraph 5 of their report of May, 1902, the 
Committee stated that the exper:ence obtained by them 
since the date of their report of Febsnary, 1901, had con- 


* See ENGINEERING, vol. Ixxi., page 335, and also 
341 and 480; vol. Ixxii., page 121; and vol. Ixxiii., p. 254. 

+ The minutes of evidence have not been published. 

+ An interim statement by the President of the Com- 
mittee was published in August, 1901 (see ENGINEERING, 
vol. lxxii., pages 283 and 291). 

§ See ENGINEERING, vol. Ixxiii., pages 278 and 326, see 
also 749. 

|| These reports were not published. 

*| See ENGINEERING, vol. lxxiv., pp. 54 and 90, see also 81. 

** Tbid., vol. Ixxv., page 79. 
++ These documents are not included in the report as 


rt, I am com-| Fach 


firmed them in the opinion that ‘‘the advantages of 
water-tube boilers for naval pur, are so great, chiefly 
from a military point of view, that, provided a satisfac- 
tory type of water-tube boiler be adopted, it would be 
more suitable for use in His Majesty’s Navy than the 
cylindrical type of boiler.” 

In their reports of 1901 and 1902 the Committee ex- 
pressed the opinion that four different types of water- 
tube boiler—viz. :— 

(a) Babcock and Wilcox, 

(b) Niclausse, 

(ce) Diirr, and 

(d) Yarrow large-tube, 
were sufficiently promising to justify their use in His 
Majesty’s Navy in combination with cylindrical boilers, 
Having concluded their experimental investigations, the 
Committee are now satisfied that two of these four types— 
viz., the Babcock and Wilcox, similar to that tried in the 
Hermesand the Yarrow large-tube, similar to that tried in 
ea—are satisfactory, and are suitable for use in battle- 
ships and cruisers without cylindrical boilers. In the Bab- 
cock and Wilcox boiler the generating-tubes are nearl 
horizontal ; in the Yarrow boiler they are nearly vertical. 
type has its particular advantages, and only long 
experience on general service can show which is, on the 
whole, the better boiler. “For the present the Committee 
unanimously recommend both types as suitable for naval 
pagerenen. ' 

n making these recommendations, the Committee re- 
cognise that the upkeep of any water-tube boiler is likely 
to be heavier than that of the cyiindrical boiler; but they 
are of opinion that the two types they now recommend will 
cost less for upkeep than the other types of large straight- 
tube boiler which they have had under trial. 

6.. The Committee make these recommendations. after 
investigations and trials carried out under their super- 
intendence pager | over a period of nearly four years. 

The ships in which each type of boiler has been tried 
by the Committee are :— 

Cylindrical :—H.M.S. Minerva and R.M.S. Saxonia. 

Belleville :—H.M.S. Diadem and H.M.S. Hyacinth. 

Babcock and Wilcox:—H.M.S. Sheldrake, H.M.S. 
Espitgle, and H.M.S. Hermes. 

iclausse :—H.M.S. Seagull and H.M.S. Fantéme. 

Diirr :—H.M.S. Medusa. 

Yarrow large-tube :—H.M.S. Medea. 

7. Although the Committee have no knowledge of any 
type of water-tube boiler which is likely to prove more 
suitable for His es ships than the two recom- 
mended, there are other types which may be considered 
worthy of trial lateron. If any type of boiler is considered, 
in future, to be of sufficient merit to justify its trial in 
the Navy, it is recommended that it be fitted in a new 
vessel not smaller than a second-class cruiser. 

8. As in their previous reports, the Committee do not 
offer we | remarks upon the most suitable type of boiler 
for small vessels of high speed. From the nature of the 
case, some form of ‘‘express” boiler, with small tubes 
closely pitched, is absolutely necessary, in order to obtain 
such a ratio of output to weight of boiler as is required in 
torpedo-boats and destroyers. For small cruisers, how- 
ever, which have to keep the sea and act with the fleet, 
it is probable that a boiler such as the Yarrow large-tube 
would, on the whole, give better results than the ‘‘ex- 
press” types which have hitherto been fitted. 

9. In reference to paragraph 3 (b) of their Lordships’ 
letter of September 6, 1900, and to the Committee’s 
report of May, 1902, they desire to call attention to the 
breakdown of the Hyacinth’s machinery on February 16, 
1903, and to the trouble experienced with the bearings in 
the Hermes during the homeward run from Gibraltar, 
which strengthen the recommendation of the Committee 
contained in paragraph 13a of the report of May, 1902 
—viz. :—‘‘They consider it desirable, where practicable, 
to increase the length of stroke and reduce the number 
of revolutions per minute as compared with the recent 
practice in His oe gee. de Service.’ 

10. The principal comparative results on which the 
recommendations of the Committee are based are set 
forth in the succeeding paragraphs. Full details are given 
in the separate reports of trials. 

ll. Thermal Efficiency of Boilers.—The full tables which 
are appended to the Committee’s reports give the efficiency 
of each type of boiler under very varied conditions. The 
results are here summarised :— 
The best obtained with the Babcock and Wilcox 
boilers of the Hermes were during the trials of furnace 
gas baffling, the boilers in the middle boiler-room, with 
vertical baffles and a forced air-supply over the fires, 
giving the —_ efficiency of 81 per cent. on a 30 hours’ 
trial, when 20 lb. of coal were being burnt per square foot 
of fire-grate per hour, and an pong of 77.8 per cent. 
on a 29 hours’ trial when burning 27 lb. per square foot, 
these rates of combustion corresponding to the ordinary 
rate of steaming and to the full power of the boilers 
respectively. e boilers of the Hermes with the 
restricted up-take baffling, and without any special air- 
supply over the fires, had a maximum efficiency of 
75.8 per cent.‘on a 12 hours’ trial when burning 20.5 lb. 
- square foot perhour. On three trials of over 24 hours’ 

uration each, and when. 19 lb. were being burnt per 
square foot per hour, the efficiency was in each case practi- 
cally 71 per cent. When burning 29 1b. per square foot 
per hour for seven hours, the efficiency of these boilers 
was 66.3 per cent. ; but the weather en test was 
so bad that the trial, which was to have m of eight 
hours’ duration, had to be vg OF on this account after 
the seventh hour. During the baffling trials, however, in 
good weather, an efficiency of 70.3 per cent. was obtained 
on the 30 hours’ trial, when burning 27 lb. per square foot 
per hour, or practically the full output. 
The maximum efficiency of the Yarrow boilers of the 


trial when burning 18 Ib. per square foot per hour; their 
efficiency when burning at-the maximum rate of combus- 
tion—viz., 40 Ib. per square foot per hour for eight hours 
—was 69.5 per cent. -On trials of over 24 hours’ duration 
each, burning from 17 Ib. to 21 lb. per square foot per 
hour, the efficiency remained at or over 75 per cent. 

The Belleville boilers of the Hyacinth had a maximum 
efficiency of 77.2 per cent. resorted ona 244 hours’ trial, 
when 16 Ib. of coal were being burnt per square foot of 
fire-grate per hour. When burning 20 lb. per square foot 
per hour for 11 hours, the efficiency was 73.3 per cent., 
and burning 17.4 lb. for 24 hours it was 71.8 per cent, 
The efficiency of these boilers on an eight hours’ trial in 
fine weather, when -burning -27 Ib.‘ per square foot per 
hour, corresponding to the full output of the boiler, was 
65 per cent. : : 

he maximum efficiency of the Diirr boilers of the 
Medusa was 64 8.per cent. obtained on an eight hours’ trial, 
when burning 35 lb. per square foot per hour, this being 
the maximum rate of combustion with these boilers; the 
efficiency when burning 16 lb. per square foot per hour 
for 26 hours was 63.8 per cent. On trials of over 24 
hours’ duration each, and burning 18 lb. and 21 lb. per 
square foot, the efficiencies were 61.7 per cent. and 60.3 
per cent. respectively. : 

Of the cylindrical boilers tried, those of the Saxonia 
on the only trial made, which was of 13 hours’ duration, 
and on which 20 Ib. per square foot per hour was. burnt, 
had the high efficiency of 82.3 per cent. : 

The maximum efficiency obtained with the cylindrical 
boilers of the Minerva was 69.7 per cent., which was 
recorded on a 25 hours’ trial when burning 14 lb. per 
square foot per hour ; on a trial of 84 hours’ duration, 
with retarders in the plain tubes, and burning 29 lb. per 
square foot, the efficiency was 68.4 per cent. 

In the smaller ships, the maximum efficiency of the 
Babcock and Wilcox boilers tried was 66 per cent. ona 
12 hours’ trial, burning 18 1b. per square foot per hour 
in the Sheldrake, and 73.2 per cent. on a nine hours’ trial, 
burning 13 lb. per square foot, in the Espiégle. The 
maximum efficiency obtained by the Niclausse boilers of 
the ye was 66.9 per cent. on an eight hours’ trial, burn 
ing 13 1b. per square foot, and by those of the Fantéme 
69.8 per cent. on a nine hours’ trial, burning 14 lb. per 
square foot. ; ; : 

12. A noticeable feature in connection with the boiler 
efficiencies is the improvement in the results obtained 
with the later boilers of the Babcock and Wilcox type. 
The earliest of these, fitted in the Sheldrake in 1898, 
showed efficiencies: ranging from 66:per cent. to 59.2 per 
cent.; the boilers fitted in the Espiégle in 1901 showed 
improved efficiencies, ranging from 73.2 per cent. to 63.1 
percent. Those of the Hermes, fitted in 1 show @ 
still further gain in economy, the efficiencies ranging from 
75.8 per cent. to 66.3 per cent., and the same boilers, after 
modification, showed on one occasion the high efficiency 
of 81 per cent. It is noticed in this connection that the 
three sets of Babcock and Wilcox boilers tried differ from 
each other in the arrangement of their heating surface and 
furnace gas baffling. The boilers of the Sheldrake were 
fitted throughout with tubes 1}% in. in diameter, without 
any baffles for-furnace gases ; the boilers of the Espiégle 
were fitted throughout with tubes 3,4; in in diameter, 
vertical baffles being placed among the tubes, and causing 
a zigzag flow of the gases; the boilers of the Hermes 
were fitted with two rows of 3} im diameter tu 
immediately over the fire, the remainder of the tubes 
being 1}% in. in diameter, and the baffling of the furnace 
gases was effected by a restriction of the space for the 

assage of the gases between the top row.of tubes. Those 
Glee of the Hermes which showed the efficiency of 
81 per cent. were similar in construction to those last 
mentioned, but the baffling of the furnace gases was by a 
vertical system which caused a zigzag flow of the gases 
over the heating surface, and, in addition, ‘a forced air 
supply was introduced above the fires. (See ‘* Report on 
Trials of H.M.S. Hermes.”) . 
The arrangement of the heating surface in both the 
earlier and later boilers of the Niclausse type was the 
same, and the thermal efficiencies of the two sets of boilers 
were very similar. 
13. Wetness of Steam.—As explained in other reports, 
the wetness of the steam was taken throughout the Com- 
mittee’s trials by means of a Carpenter’s calorimeter. 
Experience in the Medusa satisfied the Committee that 
the results registered by this instrument are trustworthy. 
As regards the production of dry steam at all rates of 
combustion, the Yarrow large-tube and the later Babcock 
and Wilcox boilers have given the best results. 
14. Loss of Water.—The loss of feed-water with each of 
the four types-of boiler under consideration has been 
moderate throughout the Committee’s trials. In the 
runs to Gibraltar and back, carried out with the Medea 
and Medusa, the loss of water was small, being at the 
rate of 1.6 and 1.8 tons per 1000 horse-power per day 
respectively. On the140 hours’ endurance trial of the 
Hermes the loss was 3.8 tons per 1000 horse-power per 


day. 

The loss of water may be expected to be ter in 
boilers fitted with many doors than in those fitted with 
but few, and to increase as the doors and joints become 
worn. In this respect the Yarrow boiler, having only 
three manhole doors, has an advantage. 

15. Examination and Cleaning of Interiors of Tubes.— 
Of the boilers tried by the Committee, the Yarrow boiler 
can be internally examined and cleaned in the shortest 
time and with the least amount of labour—to obtain 
access for such an examination -and cleaning it _is ven A 
necessary to remove three manhole doors. The Babcoc 

and Wilcox type is less easily examined and cleaned—two 
small doors have to be removed for each tube, and these 
have to be rejointed after the examination and oven 4 
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examination of the tubes of the Diirr boiler it is neces- 
sary to remove.a hand-hole door at the front of each 
tube, the diaphragm washer of. the internal tube, the 
internal tube itself, and the cap-nut at the back end 
of the generating-tube; but in order to carry out a 
thorough cleaning, it: is also necessary to remove the 
generator. tubes from the boiler ; after the cleaning is com- 
plete, these have to be replaced, and this is a long and 
tedious process. The work connected with the examina- 
tion and cleaning of the tubes of Niclausse boilers is very 
similar to that necessary with the Diirr boiler. Further, 
the cap-nut at the back end of the Diirr boiler tube per- 
mits of each tube being readily emptied, while owing to 
the back end of Niclausse boilers being inaccessible, some 
process is necessary to empty the tubes when required, 
such as blowing the water out of the tube by a special 
pump and hose, = , 

The necessity for being able to withdraw each of the 
tubes in a direct line with its axis renders the clear space 
required for the installation of Diirr and Niclausse 
boilers considerably. more than would be required for 
boilers of other types.- For. warships, where the stoke- 
hold space is very limited, this must necessarily cause 
considerable inconvenience in the arrangement of pipes 
and auxiliary machinery. 

16. External Cleaning of Tubes.—In both the Medea 
and the Hermes it is possible to partially clean the tubes 
externally, when the fires are alight, by meansof air- 
lances. 

The tubes in the Medea can be thoroughly cleaned 
externally when the fires are not alight, as they can be 
swept in three directions—viz., from the furnace, from 
the smoke-box, and from the front of jthe boiler. The 
tubes of the Diirr and Niclausse boilers cannot be so 
thoroughly cleaned externally in place as those of the 
Medea, the number of rows being greater, and the over- 
lapping of the baffles preventing portions of certain-tubes 
being touched. In the Babcock and Wilcox boilers the 
tubes can be swept horizontally through’ side doors fitted 
to the casings; but as the boilers in the Hermes were 
originally fitted, the sweeping in a vertical direction was 
difficult. After the alterations of baffling, the sweeping 
vertically can ;be carried out, but this. necessitates the 
removal of portions of the baffles. It is to be recognised 


that any system of baffling among the tubes, however it | he 


may improve the circulation’ of the , renders the 
cleaning of the tubes themselves more difficult. 

17. Bending of Tubes.—After the Medusa had com- 
pleted her preliminary runs, it was found that all the 
tubes of the bottom rows had curved upwards in the 
middle, the maximum oe being 17; in., and these 
tubes were removed and straightened before starting on 
the Committee’s trials, These tubes had to be straightened 
again in August, 1903, and again at the conclusion of the 
Committee’s trials in February, 1904. ‘When the Com- 
mittee visited H.M.S. Berwick in April, 1904, it was 
noticed that the tubes of the bottom rows of the boilers 
(Niclausse type) were bent- upwards, and the members 
were informed that the maximum. bending on March 22,: 
1904, was in. The ship was new in 1903, and only com- 
missioned in December of that year. With the Niclausse, 
and also with the Diirr boiler, considerable bending of 
the tubes of the bottom rows must be expected ; and it 
will be necessary to straighten these tubes when the 
amount of bending exceeds fin. This will entail a con- 
siderable amount of extra work with these types of boiler, 
and they will be off service for corresponding periods. The 
upward bend of the generator tube is often greater than 
the space between the inner and outer tubes ; and as the 
inner tube, which is only supported at the two ends, 
remains straight, it is liable to touch the outer tube ‘at 
some point, thus impeding the circulation of water 
between them. To prevent this it may be necessary to 
support the inner tube at the middle of its length as well 
— the back end, so that it must bend with ‘the outer 
tube. 

In the case of the Yarrow boilers of the Medea, the 
Committee experimented in six of the boilers with the 
fire-rows of tubes purposely bent, as described in the 
report on the trials of the Medea and Medusa, with the 
object of overcoming some slight leak: of ‘tube-ends,. 
which showed themselves when working under forced 
draught. In two boilers the tubes of the fire-rows were left 
straight. Although these bent slightly in use, no trouble 
was experienced with them; and, during the later trials, 
these boilers proved tobe as satisfactory, as regards freedom 
from leakage, as those in which the fire-rows had been put 
in bent. The Committee have suggested in their letter of 
December 21, 1903, concerning the Yarrow boilers pro- 
posed for H.M.S. Warrior, that the tubes of the fire-rows 
should be bent 1 in. from the straight, and this recommen- 
dation they think should A ad to futuré Seolgne. 

In the Babcock and Wilcox boilers of: the Hermes, 
although some of the tubes of the bottom’ rows have 
bent, no leakage of tube-ends has resulted, and it has not 
been necessary to remove any tubes for straightening or 
renewal, 

18. Corrosion of Tubes and Wear of Casings and 
Up-takes.—In none of the four types of water-tube 

boiler which were recommended for trial by the Com- 
mittee has there been any considerable corrosive decay of 
tubes, and the ordinary wear has been very slight. On 
the conclusion of the Committee’s trials the tubes of the 
boilers of the Medea and Hermes had not deteriorated to 
any appreciable extent. This applies also to the Medusa, 
—— that the internal tubes have shown signs of 
roughening. 

In the Medusa (Diirr boilers) there was some buckling 
of the side casings of the boilers, and some of the casin 
ea at the back of the boilers became warped an 

urnt. 

No trouble. was experienced in connection with the 
Casings and up-takes of the Yarrow boilers of the Medea, 





and very little with those of the. Babcock and Wilcox 
boilers of..the Hermes. .From the experience of the 
Committee with the boilers of the s.s. Martello, em- 
ployed on the Atlantic trade for nearly four: years, and 
also from their experience to date. with the Hermes, it is 
considered that the durability of the.casings and uptakes 
of Babcock and Wilcox boilers. will prove to be satisfac- 
tory under the ordinary conditions of naval service. 

In the Yarrow boiler the temperature of the furnace 
gases is considerably reduced before they reach any part 
of the side casings ; and, in consequence of this moderate 
temperature, the casings and uptakes of the Medea’s 
boilers were uninjured on the conclusion of’ the’ Com- 
mittee’s trials, 

‘In this respect the Yarrow boiler is superior to the 
other types of. water-tube boiler which have been tried 
by the Committee. 

19. Liability to Damage from being Forced.—The makers 
of the Diirr boilers stated that not more than 35 Ib. of 
coal should be burnt per square foot of fire-grate per hour 
in the Medusa. The Committee consider that this limita- 
tion of the quantity of coal to be burnt was prudent, as 
the overheating and bending of tubes in one of the boilers 
during the full-power homeward run from Gibraltar were, 
in the opinion of the Committee, due to the fact that 
the safe limit had been exceeded. ~ It is also considered 
that the limitation of the amount of coal to be burnt per 
square foot of grate applies with even greater force to the 
Niclausse boiler, as the supply of water to the tubes is 
freer in the case of the Diirr boiler than in that of the 
Niclausse. As the result of their trials, the Committee 
find that the Yarrow boiler can be severely forced 
without danger, and that the Babcock and ‘Wilcox 
boiler can with safety be forced to the extent shown in 
the reports. 

20. Skilled Firing Required.—The satisfactory stoking 
of water-tube boilers requires a higher degree of skill than 
that of cylindrical boilers, and this is more necessary with 
the large grates of the Diirr, Niclausse, and Babcock and 
Wilcox: boilers than with the smaller grates and better 
shape of combustion-chamber of the Yarrow. The stoking 
in ‘the Medea, Medusa, and Hermes was good through- 
out the trials, and towards the end wasexcellent. Under 
ordinary service conditions, such good firing can hardly 
expected, at least until a vessel has been some time in 
commission. results can, however, be obtained 
with Yarrow boilers.with engine-room complements new 
to the ship, as shown by the trials to Malta and back, 
which have been made by thé Medea since the completion 
of the Committee’s trials with that vessel. 

21. Superheated: Steam.—The Diirr boiler was the only 
one tried by the Committee which had any arrangements 
for oe. It was fitted with complicated direct- 
ing-plates in the steam-collector and with superheater 
tubes. The fittings in the steam-collector are undesirable, 
and they and the superheater tubes will probably require 
frequent renewal, while the amount of superheat obtained 
by their use. was-small; even. when the temperature of the 
funnel gases was abnormally great. ’- The results obtained 
were not sufficient to enable the Committee to express any 
— as to the value of superheating as applied to naval 

ilers. 

22. Feeding of the Boilers.—No trouble has been ex- 

rienced with the feeding of any of the four types of 
lies under consideration. In the Medea and Medusa 
the boilers were fitted with automatic feed-regulators. It 
was found, however, that these were not sufficiently 
sensitive in opening and closing (allowing a variation of 
level of about 6 in. in the gauge-glass) ; the feed was, 
therefore, regulated throughout the trials by hand, no 
trouble being experienced in doing this. For a similar 
reason the f was regulated by hand in the Hermes 
during the trials. In the Medea the feed-regulators were 
inside the steam-collectors, and interfered with the exami- 
nation-and cleaning of: the middle rows of tubes. The 
Committee consider that the balance of advantages rests 
with the omission of automatic feed-regulators in boilers 
—such as the Yarrow large-tube and the Babcock and 
Wilcox, where there is a fairly large reserve of water 
in the boiler. -.- - . : ° 

23. Salt Water.—The report on the trials of the Medea 
and Medusa contains a description of experiments made 
on the Yarrow and Diirr boilers in ‘regard to their be- 
haviour when working with brackish water. These ex- 
periments, so far as they went, indicated that neither 
type of boiler was iney to give trouble from this cause. 
In the case of the Yarrow boiler this result has been 
corroborated by the fact that on a recent voyage the 
Medea is reported to have had leaky condenser-tubes, 
and a corresponding density in the boilers, without any 
bad effect. 

24. Relative Weights.—In the case of the Hermes, the 
Medea, and the Medusa, the new boilers were installed 
without any alterations being made in the stokehold floor 
SI . A comparison of weight and maximum output of 
the boilers gave results tabulated on this page. 

25. The Committee are under great obligations to Mr. 
C. J. Wilson, F.C.S., who has, during the four years of 
their work, given his valuable personal attention to the 
analyses of funnel gases and of coal eos without any 
remuneration. They are also much indebted to Messrs. 
Thomas Wilson, Sons, and Co., for permission to examine 
the boilers of the s.s. Martello, and to Mr. W. S. Hide, 
the superintending engineer of that company, for afford- 
ing the Committee facilities for carrying out the inspec- 
tions and giving information concerning the results 
obtained in the running of that vessel. 

26. The Committee desire, in conclusion, to place on 
record their appreciation of the assistance which they 
have received Eee their secretaries. Captain Browning, 
R.N., acted as joint —7 until his appointment to 
H.M.S. Ariadne, in 1902. Engineer-Lieutenant W. H. 


Wood, R.N., has continued to act as secretary throughout 
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Weights and Maximum Output of Various Types of Boilers, 
| “ “ | eas 
34 g FE EES: 
| & = Sp 
Type of a 5.3 Beas 
ype ft) : \ a om ca -_——— 
Boiler. Rhip, } 2 2 z 98 Pe: oF 
} <9 S | Gwe, |e S 
SSS} ase secs | 
ga | 222 2868 | 
| tons De.) | 
Cylindrical Saxonia | 1000” | 132,600, 132.6 , 
: (about) | 
Minerva 567. | 167,100, 295 With retarders 
* ” 658 | 156,200) 280 , As: originally 
| fitted, 
Belleville ..| Hyacinth! 454 | 178,700; 394 | 
Yarrow... Medea 830 | 167,800; 478 | 
Durr ..| Medusa | 314 | 158,000; 503 | 
Babcockand Hermes 490 | 200,000, 410 (With vertical 
Wilcox baffles and 
| forced air 
| supply above 
| the fires. 
Ditto ..| Ditto 481 | 182,300 | 380 i ey 
Ditto .|Sheldrake 125 43,810} 351 
Ditto ..| Espiégle 95 24,780 | 261 
Niclausse .. Seagull | 135 | 48,450) 359 | 
Ditto ..| Fantéme me 22,750; 297 | 


their whole work. The diligence and energy which the 
latter officer has shown in carrying out his work, his 
knowledge of the scientific, as well as of the practical, 
side of marine engineering, and his capacity for dealing 


been invaluable to the Committee throughout, and 
especially in connection with the carrying out of their 
boiler trials at sea, a work of no little difficulty and com- 
lexity ; and they desire to bring his services to the 
ievomsalte notice of their lordships. 
(Signed) Compton DoMvILE, 
(Admiral and Chairman). 
Jas. BAIN. 
JOHN INGLIS. 
Atex. B. W. Kennepy. 
JouN List. 
J. T. MILton. 
Jos. A. SMITH. 
Wm. H. Woon, Secretary. 








CoLcHEsTER TRAMWAYS.—A tramway system has just 
been completed at Colchester at a cost of 53,000/.,. or 
10,0002. less than the estimate. The plans for the per- 
manent way, car-shed, offices, &c., were prepared by the 
borough engineer (Mr. H. Goodyear, C.E.); the elec- 
trical a gg was designed and superintended by Mr. 
A. R. Bi ar, borough electrical engineer. The total 
length of the tramway lines is about 5 route miles, made 
bs of 3 miles 1 furlong of single track and 1 mile 7 furlongs 
of double track. The steepest gradient on the system 
is at North Hill, where it is about 1 in-12}. The 
gauge adopted is 3 ft. 6 in. instead of 4 ft. 84 in. The 
weight of the rails is 95 lb. per yard on the ordinary 
track; but for sharp curves a special thick-lipped and 
wide-grooved rail, weighing over 100 lb. per yard, has 
been adopted to minimise wear. The rail joints are sup- 
— by fish-plates weighing 474 .lb. per pair, and 
astened together with six fish-bolts weighing about 
2b. 20z. The cars were built by the British Electrical 
Wagon and Carriage Company, incorporated with Messrs. 
Dick, Kerr, py oY of Preston. The contractors for 
the. permanent way and overhead work were Messrs. 
J. G. White and Co. 





Tuer Unitep States Navy.—One of the most remark- 
able features of the current history of the United States 
is the t increase in the naval expenditure of the 
Republic. There was naturally an increased outlay during 
the war with Spain, but matters have never since got 
back into their old groove, the American Government 
being apparently now committed to a great annual naval 
outlay. In 1800, the cost of the American Navy was 
3,488,716 dols.; and in 1810 the outlay was reduced to the 
still more modest sum of 1,654,244 dols. . In 1820, it 
stood at 4,387,990 dols.; but it had been brought down in 
1830 to 3,239,429 dols. In 1840, it had crept up again to 
6,113,897 dols.; and in 1850, it had further increased to 
7,904,000 dols. In 1860, it amounted to 11,574,650 dols.; 
and during the feverish years of the Civil War it was, of 
course, much heavier, amounting in 1861 to 12,387,157 
dols.; in 1862, to 42;640,363 dols.; in 1863, to 63,261,235 
dols.; in 1864, to’ 85,704,964 dols.; and in 1865, to 
122,617,433 dols. Even in 1866 it amounted to 43,285,662 
dols. ; and in 1867 to 31,034,011 dols. In 1870 it had been 
further reduced to 21,780,230 dols.; and in 1880 to 
13,536,985 dols. In 1890 it still remained at the rela- 
tively modest level of 22,006,206 dols. During the ten 
ree ending with 1903 inclusive it has moved on as 
ollows :— 


Year. Total. Year. Total. 
Dols. Dols. 
1894.. én 81,701,294 1299.. yo 63,942,985 
1895.. ea 28,797,796 1900. . ne 55,958,078 
1896... pe 27,147,782 1901.. ds 60,506,978 
1897.. Se 34,561,547 1902. . ee 67,803,128 
1898. 58,823,104 1903.. ee 82,618,034 


As the United States were at peace with their neigh- 
bours in 1903, the great increase in American naval ex- 
— in that year can only be explained by the 
eclared policy of the American Government to inter- 
oy — actively than hitherto in the general affairs of 
the world. 





both with details and with general o isation, have. 
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ON THE HEELING AND ROLLING OF SHIPS. 
To THe Eprror or ENGINEERING. 
— you will kindly allow me to make an 


Srr,—I 
ition to my letter which appeared in your 


important 
issue of July 1. 

The method which I have given for finding the well- 
known formula— 


tanga = 4/2 al 
- 


not only relates to a pontoon, but it is very easy to apply 
it to any wall-sided ship. 





Instead of the formula— 
CC,.2\¢=2A tanga : r, 


we alt have, denoting by V the volume of the immersed 
body — 


cG.v=[ ay. tang a = y. dr, 


whence— 
SS 
tang a z y® dx 
C Cy — V 
but— 
9 
[5 yp dx 
r= Vv 

consequently— 


CC, = r tang a. 


The remainder of the demonstration does not vary. 
IT am, Sir, yours obediently, 
Genoa, August 1, 1904. Ing. G. B. VERRINA. 





To THE EpiTor oF ENGINEERING. 

Sir,—I beg you to print in Eneingerine these few 
lines :—In ENGINEERING of June 17, 1904, page 860, Mr. 
Johns writes that Atwood, in his ‘‘ Disquisitions on the 
Stability of Ships,” read before the Royal Society, and 
printed in the Philosophical Transactions, 1798, gave the 
same formula given by me (see Rivista Marittima, 
cember, 1899). As in our libraries I have not found the 
Philosophical Transactions of the said year, Mr. Johns 
has been so kind as to send me a copy of Atwood’s paper 
referred to ; from which I see that Atwood’s inves- 
tigations concern floating bodies having constant ver- 
tical cross-sections and rectangular horizontal sections, 
whereas my investigation concerns ship-shaped floating 
y wrens having horizontal sections (water-lines) of any 
shape. 

And besides the formula for the moment of stability, 
I gave also a formula for the angle of steady-heel of an 
unstable ship in the upright position. 

With many thanks, 

I remain, Sir, yours most faithfully, 
STTORE MENGOLI. 
Genoa, Via S. Ulgo No. 5, July 27, 1904. 








ROPE-DRIVING. 
To THE Eprtor oF ENGINEERING. 

Srr,—Can any of your readers inform me whether a 
rope-drive in which the driving and the driven shafts are 
10 deg. out of parallel would be likely to work satis- 
factorily ; or can they tell me where I could see such a 
rope-drive working ? 

irkenhead, July 28. T. S. Cockri1t. 








Sour Arrican RatLways.—As a result of a recent 
visit paid by Dr. Jameson to the Transvaal, it has been 
arranged that the construction of a line between Fourteen 
Streams and Klerksdorp shall be proceeded with. The 
new line will give Cape Town a nearer route to the Trans- 
vaal by some 50 miles, It will save several hours in the 
railway journey, and the intension is to use it as a 

nger route between Cape Town and Johannesburg. 

n 1873 the Cape Colony had 634 miles of line ; at the close 
of the century the total had grown to 2000 miles. The 
Chartered Company was incorporated in 1889; and at 
the close of 1902, it had completed 774 miles of railway, 
while in June, 1904, a through train left Cape Town for 
Victoria Falls. 





Tue Nite Bripces at Catro.—The terms of the con- 
tract between Sir William Arrol and Co., Limited, of 
Glasgow, and Messrs. Head, Wrightson, and Co., of 


Thornaby-on-Tees, for the building of the large bridge 
across the Nile at Cairo, already fully described in 
ENGINEERING, have now been settled. The joint firms 
have placed the work in the hands of Mr. A. 


. Biggart, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) ) 


May. 


JUNE. 


JULY. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 80 1b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


Tin plates are per box of I.C. cokes. 








of the first-named firm, who will be responsible for the 
management of this undertaking. The work is to be com- 
menced at Cairo in December next, and concluded by 
July, 1906. By the terms of the original specification the 
Government was not called upon to make any payments 
on account of the contract until after 40 per cent. of the 
work had been completed. In consideration, however, of 
the Minister of Finance having consented to make monthly 
payments as the work p the contractors have 
cohenell the original contract of 191,814/. by 6000/. 


_-—_— 


Fire Tests or THE British Fire-PREvENTION Com- 
MITTEE.—On Thursday last, August 28, the British Fire- 
Prevention Committee had a series of testing operations 
on their Porchester-road testing ground, which were of 
considerable interest. The tests were attended by Major- 
General Festing on behalf of the Council, and several 
members of the executive, together with a number of 
—= officials from the Government departments, the 

zondon County Council, and ‘other corporate bodies, the 
insurance companies, and the fire service. The first test 
was with a plastic — under 2} in. thick, con- 
structed by blesses. nechtel. The fire was of 14 hours’ 





duration, the temperatures reaching 1800 deg. Fahr., and 
water teecagpet for 2 minutes. This was-a test for 
the ‘ partially: B my ” class under the new inter- 
national standards of fire tests. The partition was the 
first of its kind to attempt this standard. The second 
test was with a partition 3 in. thick, constructed of a 
pumice product by Messrs. Cullum.: The fire was for a 


riod of 2 hours at temperatures reaching up to 2000 deg. 
Fahr., followed by the application of water. This was 
also for the 


a ially protective ” class, under the new 
international Eomrwe & o extra thickness over 2} in. 
being met by the additional time during which the par- 
tition was subjected to the test. To attain the “fully 

rotective” class a partition must be under test for 24 

ours if under 24 in. in thickness, or 4 hours under test 
if oyer that thickness. The third test was with sprinklers 
by the Albion Sprinkler. ney and comprised : 
systematic series of full-sized and laboratory tests wit 
sprinklers, both dry and wet, relating more particularly 
to their sensitiveness and their powers of water distribu- 
tion. The fourth test was with vapour — by Petro- 
lite Limited. These were lamps in which the vapour 1s 
produced from petrol. The tests were mainly in respect 
to ignition and explosion when upset, broken, &c, 
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INDUSTRIAL NOTES, 


Tur Chinese question seems destined to postu 4 a 
good deal of attention in the near future, and probably 
to play an important part in political, social, and 
economical movements in various parts of the world. 
Already it has been the subject of special legislation 
in the United States of America, in Australia, and in 
South Africa. In Canada also it has been the subject 
of keen and even rancorous discussion. There are 
many reasons for all this attention to the ‘‘ yellow 
man ” and his future. One of the main causes of the 
‘yellow peril,” as it is called, is the burning desire 
on the part of the European Powers to ‘‘ open up” the 
vast Chinese. Empire, because of its rich treasures, 
both natural and accumulated, and of its vast re- 
sources. It could not be expected that the white 
European could penetrate the Celestial Empire with- 
out stirring into some life the stagnant existence of the 
hundreds of millions said to inhabit that portion of 
the Far East. If the white man found his way into 
that Empire, it was but natural that some of its inhabi- 
tants should find their way out. But neither ingress 
nor egress were entirely free. As obstacles to the one 
were removed, obstacles to the other disappeared 
also. The Chinese found their way into America, 
especially on the shores of the Pacific, and their 
advent resulted in large immigrations, until at last the 
white man began to complain of competition—undue 
competition, he said, for the Chinaman could live on 
little, and he was content to take low wages, and 
thus bring down the wages of labour in places where 
theretofore wages were ils high. 

It is said by some that the chinese do not per- 
manently settle, that their sojourn is only temporary, 
and that they save enough in a few years to enable 
them to return to the land of their birth, there to 
live in comfort among their own people, enjoy their 
own religion, and be buried according to the rites of 
that religion, and in conformity with the usages of 
their people. That would appear to be the case where 
they migrate under contract to a considerable extent, 
but that they provide for a permanence in the land of 
their adoption is proven by the fact that numerous 
complaints are now made of their tendency to remain 
and carry on trade. In the Transvaal Lord Milner 
has withdrawn the permit of permanency, as it is not 
intended that they shall overrun the State. It is a little 
strange that in the same State where the indentured 
Chinese are welcomed, the trading Chinese are tabooed. 
The Chinese are good servants, docile labourers and 
workmen asarule, and are not exacting as to rates 
of wages, hours of labour, or conditions of employ- 
ment. That they are skilful is well known. Their 
silk fabrics,- their carvings in ivory, their beautiful 
paintings, all attest skill and taste. They soon learn 
also such trades as they are permitted to learn in the 
land of their sojourn. All these things tend to make 
employers of labour welcome them. as workers. But 
there are two forces in opposition—the white man, 
whose labour is undersold and displaced, and the 
social element in life which dread their influence in 
civilised cities and towns. But it is against the 
indentured Chinese that the strongest antagonism is 
felt ; their social and industrial status borders upon 
slavery. 





_ Antagonism to competition is not, as many suppose 
it to be, the peculiar vice of trade unionists. That the 
latter have it cannot bedenied. Its peculiar form with 
them is opposition.to non-union labour. This feelin 
is general in all countries—European, American, an 
in the British colonies. But the feeling is quite as 
strongly developed in the tradesman and the shop- 
keeper, all of whom would stamp out competition if 
they could, Itis seen in the development of Trusts 
and combines, in great public companies which border 
upon monopolies, such as railways, tramways, gas 
and water undertakings, in all things, in fact, where 
it 18, or appears to be, possible to create a monopoly. 
The very fiscal agitation of the present time is but 
another illustration of the widely-spread feeling of 
antagonism to competition. But some will say that 
there is a difference. Undoubtedly there is ; but the 
motive power is the same in all cases. If we come to 
hard facts, it would be difficult to tell where real free 
trade exists. Not in law, not in medicine, not in the 
publican’s trade, not in the Army, Navy, or the Civil 
Service, Free trade, unrestricted competition, are 
economical terms useful in their way as expressing an 
ideal ; but in actual life they are very limited in appli- 
cation, There are cases in which the limitation or 
restriction comes. within the law, with the conse- 
(uences either civil or criminal ; in other cases they 
border upon the unlawful, but do not violate any 
Statute. But those who openly and flagrantly set at 
defiance the much-lauded freedom which they pro- 
fessedly hold in py ought not to be so very severe 
upon workmen when they also violate those prin- 
ciples. It is a case of Jinesse—one man can steal a 
cow, when another dare not look over the hedge. 





The stop-day case has passed through another stage, 





but not the final one it seems, for there is to be an 
appeal .to the House of Lords. The action was brought 
by the Glamorgan Coal Company and seventy-three 
other colliery proprietors. against. the South .Wales 
Miners’ Federation to recover damages for causing the 
men to break their contracts by declaring certain stop- 
days. The case was originally tried before Mr. Justice 
Bigham and a special jury, and ended in a..verdict 
for the Miners’ Federation. The plaintiff company 
and others appealed, when the Court of Appeal re- 
versed the verdict. The case again came before the 
Court and was argued, and his lordship assessed the 
damages in two selected cases at five-sevenths of the 
claim. On Tuesday in last week, July 26, he was 
asked to give judgment on that basis for the whole of 
the cases. On that basis of five-sevenths, he entered 
judgment for the whole of the claims, amounting to 
57,562/., besides the heavy costs involved in fighting 
the case. The defendant Federation decided to 
appeal to the House of Lords, but the judge directed 
that the aforesaid damages should be paid into Court 
pending the Appeal. Counsel for the Federation did 
not propose to offer further opposition, but said 
that he did not agree that the damages had been 
assessed on the right basis. The costs incurred by 
the action are said to be enormous; these will be 
further increased by the Appeal. The whole case 
turns upon breach of contract, the Federation being 
sued as the authorising body in ordering the stop-day. 
Labour leaders have been to blame in not standing out 
stoutly against breach of contract, for they know, or 
ought to know by this time, that any breaches of labour 
contracts are always dealt with somewhat severely in 
courts of law. 





Mr. Watson, the Labour Premier of the Australian: 
Commonwealth, is keeping his head, holding his hand,, 
and retaining office, in spite of defeats on the Arbitra- 
tion Bill, and of the threatened combinations against, 
him. The jealousy of the two parties in opposition, 
hitherto the only ins and outs thought capable of 
forming a Government, helps the new Premier and his 
colleagues ; but it is obvious that the Labour Ministry 
is not so unpopular, as many thought they would be 
after a brief spell of official life. The only feasible line 
of attack would seem to be the Labour programme, and 
as both parties want the help of the Labour Party, 
neither feels disposed to openly show real antagonism to 
it. They await, therefore, some political event or 
general measure upon which to combine, and the 
Ministry does not seem disposed to offer the oppor- 
tunity. Now, another element comes into the field, 
another factor in the struggle for supremacy. The 
Labour Party has been gaining in some of the State 
elections, in Victoria especially, in which State the 
railway war took place, ending in a piece of legisla- 
tion which welded the several elements of the Labour 
Party into a compact whole. If the several States 
elect Labour men, this will strengthen the Labour 
Ministry in the Commonwealth, and render defeat 
more difficult. But the extreme party or section 
appears to have raised a side issue in a demand for 
tracts of land on which to found socialistic commu- 
nities. This, it is reported, is the plan of Mr..Tom 
Mann, who is the hired labour organiser in Australia, 


‘| or in some State or States therein ; Labour Commun- 


nities have not in the past been a conspicuous success. 





The great ‘‘meat strike” in the United States 
appears likely. to be of historic interest by reason of 
its extent—the area covered and the numbers involved 
—and of its wide ramifications. There was a point 
at which it appeared likely that a peaceful solution 
would be reached. The parties, or their representa- 
tives, met to discuss terms, and agreed, so it was 
alleged, to certain conditions, all the other general 
matters being referred to arbitration. So completely 
satisfactory were the negotiations that the strike was 
reported to be over. But almost immediately later 
reports stated that the strike was resumed, and soon 
on a larger scale. The reason alleged for this new turn 
in events was that the employers had broken faith in 
respect of the non-union men and the taking back of the 
strikers. Broken faith is to be reprobated, whetherdone 
by employers or-employed ; but the full facts are not 
to hand by which to judge as to culpability. The 
latest attempt of the employers is to break the strike 
by the employment of negroes, thus fomenting a racial 
war. This, of course, aroused the ire of the white 
workpeople, and the females employed by the firms 
joined the strike. The employers boast that they 
have enough hands to carry on, but the scarcity of 
beef proves that they have not. It would seem that 
the other trades not only sympathise with those on 
strike, but are prepared to jointhem. Mr. 8. Gompers, 
the President of the American Federation of Labour, 
has appeared on the scene; he will doubtless try to 
settle the dispute on fair lines ; if that be impossible, 
he will help the strikers to defeat the Meat Trust. 
The strike is extending,. some 140,000, it is said, 
being involved. The stock-owners state that they 
have an ample supply of hands, negroes and others, to 


replace those on strike. But, of course,, this the 
strikers emphatically deny. ; 


The pone of the iron and steel trades in the 
Midlands can scarcely be said to have -improved. 
Nevertheless it is reported that, there is an improved 
demand in the Wolverhampton district. for ordinar 

marked bars, hoops, galvanised-corrugated sheets an 

horseshoe iron for export, but'the home demand is 
quiet. In certain branches concessions have had to 
be made off quoted rates to secure business, it is said. 
The Birmingham market was reputed to: be dull on 
the eve of the holidays. But some of the larger firms 
report favourably of oversea trade, chiefly with 
India, Australia, and South America, where the 
demand is mainly for galvanised sheets and bars. 
There is a distinct lull in trade with -South 
Africa, and no signs of improvement. For home con- 
sumption the run has been chiefly for stamping 
sheets, tube-strip, and nails. Generally business was 
slow at last week’s markets, there being no pressure 
of orders. At a meeting of the Standing Joint Com- 
mittee of the Midland W es Board, at which both 
parties were well represented, the accountant’s certifi- 
cate showed that the total output of the eleven selected 
firms was 26,863 tons, the average selling price being 
6l. 7s. 2d. The rates for puddling remain unchanged 
at 8s. 6d. per ton, other wages in proportion. There 
was a drop of 227 tons as compared with the previous 
two months, and of 1s. 3d. per ton in price. The 
reduction was mainly in the price of bars, but other 
material fell likewise. Complaints were made by the 
employers as to. the extras said to be paid in the 


‘| North of England ; some contended that they were 


not now paid, and that therefore the Midland em- 
ployers were unduly handicapped. But they were 
assured that extras still pure in the North. 





The condition of the engineering and allied trades 
in the various Lancashire districts continues without 
material change. There is no satisfactory evidence of 
large accessions of orders in any branch, and some of 
the establishments are experiencing shortage of work. 
Unless there be a change for the better very soon, 
there will be an increase in the number of unemployed 
as the autumn drifts into wintry weather. There was 
only a limited attendance at the iron market on the 
eve of the holidays, and business was of a restricted 
character in all departments of iron and steel, but 
there was no change in quotations. Neither producers 
nor merchants seemed disposed to make further con- 
cessions to users. 





What threatened to be a crisis in the iron and steel 
trades in the Midlands has been averted. The iron- 
masters, it is reported, claimed a reduction in puddlers’ 
wages, which, if conceded, would have lowered the 
wages of others in proportion; and some, it is said, 
threatened the destruction of the Midland Wages 
Board. The men at once met in conference to con- 
sider the matter. But at the meeting of the Board 
held on Thursday in last week, it was explained that 
the claim of a reduction was made under a misappre- 
hension of the payments to men of the same class in 
the North of England districts. The explanation was 
deemed to be satisfactory and the meeting ended in 
the usual friendly manner, ' 


At a meeting of Lord Ellesmere’s miners held last 
week at Worsley, Manchester, it was stated that the 
whole of the trade union miners in Lancashire were 
dead against any further reductions in wages.. Many 
of the colliers, it was said, were only earning 4s. per 
day, and were only working four days per week on 
the average. ge numbers, it. was reported, were 
leaving the mines, and — positions as labourers 
on the surface. In the colliery districts qoty 
there appears to be a great falling off in employment, 
as — trade was drifting into the condition of the 
years that followed the great flush of trade in the 
early seventies. 





against the Labour Ministry of the Australian Com- 
monwealth by an accusation of disloyalty is mean and 
despicable. The Labour Premier promptly re- 
pudiated the charge in the Federal House of Repre- 
sentatives. He asserted that the Labour policy was 
based on ‘‘ a sane imperialism, on the basis of common 
action for the benefit of all British citizens, without 
surrender of local autonomy.” It is reported that a 
vote of want of confidence in the Labour Ministry 
will be moved after the Arbitration Bill is passed, thus 
shunting the Labour policy and fixing upon some 
general grounds for concurrent action. 


At a further meeting of the Coal Conciliation Board 
the question of a 5 per cent. reduction was again dis- 
cussed, but as the parties could not agree, the matter 
is referred to the chairman, Lord James of Hereford, 
as umpire. 

The Federation of Miners appear to have agreed to 





stand by the Scottish Federation of Minérs on the 
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wages question. It is considered that the action of 
the Scotch coal-owners is in some way adverse to the 
principle of a minimum wage. 





The Royal Commission on Trade Disputes will not, 
it is stated, finish its work this year, and does not 
expect to be able to present its report earlier than 
some time in the summer of 1905. What has it done? 
What is it doing? Reports speak of two witnesses 
chiefly, the leading spirit in the free labour movement 
and the manager of the Taff Vale Railway. Both 
deserve to be heard, and at length, for they represent 
the antagonistic element to trade unions in the labour 
world. But what of the unions? They have refused 
to put in an appearance. None of their officials have 
appeared in the witness’s chair. The Commission cannot 
condemn in default of appearance like a court of law, 
so that the whole thing is something like a farce. 





The great strike of cotton operatives at Fall River, 
United States, which was threatened if the employers 
—_. in their demand for a reduction in wages of 

24 per cent., took place last week—some 30,000, it is 
said, failing to report themselves. In all 37 mills were 
at once closed. tt: would seem that the cotton trade 
in America is as bad as in Lancashire. 





Owing to the dispute with the firemen and mechanics 
employed at the Duffryn Tin-plate Works, Morriston, 
who are not affiliated to the Joint Conciliation Board, the 
tin-plate workers were idle for a fortnight. The latter 
resumed work last week as the employers were able to 
engage other firemen and mechanics. 





Another shipping strike is reported at the French 
ports, this time at Dunkirk. The latest reports to 
hand state that the strike is extending, the crews of 
six steamers of the Northern Steamship Company, and 
the crews of three other steamers belonging to various 
companies, have joined the strikers. 

Chinese coolies are being landed in South Africa in 
such numbers as to satisfy the expectations of the Rand 
mine-owners, but whether for weal or woe remains to 
be seen. The political danger of the influx is great, 
the industrial danger greater, but by many it is con- 
sidered that the greatest of all is the racial danger 
which looms in the future. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on Monday, the 18th ult., a steel screw steamer, 
which is one of three vessels being built by them for the 
Tropical Fruit Steamship Company, Limited, of Glasgow 
(Messrs. Clark and Service, managers). The steamer has 
been named Limon, and is one of the largest vessels yet 
constructed for the carrying of fruit, being 343 ft. in 
length. A most complete system of refrigerating 
machinery, with air ducts to every hold for the pre- 
servation of the fruit during transit, will be supplied by 
the American Linde Refrigerating Company, of New 
York. A large steel deck-house has been erected on the 
upper deck amidships, and at the fore end of this is 
awe a dining saloon, with large airy state-rooms on 
either side for a number of first-class passengers. From 
this saloon is a stairway leading to a steel deck-house on 
the promenade deck, in which are additional state-rooms 
and a smoking-room. The vessel will be driven by triple- 
expansion engines, and steam will be generated by three 
steel cylindrical multitubular boilers working under 
Howden’s system of forced draught. 


There was launched on Tuesday, the 26th ult., from the 
East Shipbuilding Yard of Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, a steel screw steamer 
named the Cayo Domingo, which has been built to the 
order of the Cuban Steamship Company, Limited, for 
whom Messr:. Ernest Bigland and Co., are the managers. 
The vessel is of the ene leading dimensions :— 
Length over all, 315 ft.; beam, extreme, 43 ft.; depth, 
moulded, 26 ft. 10in. The vessel is estimated to carry 
a deadweight cargo of abou 4650 tons on a light draught 
of water. The machinery is being built by the North- 
Eastern Marine go Company, Limited, and 
consists of a set of triple-expansion engines having 
cylinders 24in., 38 in., and 64 in. in diameter with a stroke 
of 42 in., steam being supplied by two single-ended 
boilers 15 ft. 3 in. in diameter by 10 ft. 4 in. long, work- 
ing at 160 lb. pressure. It is expected to obtain a 
speed of 104 knots on a loaded trial trip. 


There was launched on Thursday, the 28th ult., by Messrs. 
Swan, Hunter, and Wigham-Richardson, Limited, Walls- 
end-on-Tyne, a steel screw steamer, which is being built 
to the order of Messrs. Thomas and James Harrison, of 
Liverpool. The vessel is of the following leading dimen- 
sions :—Length over all, 360 ft.; breadth, extreme, 46 ft.; 
depth, moulded, 27 ft. 6in.; and has been designed to 
carry a cargo of about 5200 tons deadweight ona fine model 
in order to ensure easy steaming. The machinery is also 
being constructed by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited, at their Neptune Works, and con- 
sists of a set of triple-expansion engines, having cylinders 
21 in., 35in., and 58 in. in diameter, with a common 
stroke of 48 in., steam being supplied by three large 
a boilers working at 1801b. pressure per square 
inch. The vessel was named the Matador. 


On Thursday, the 28th ult., there was launched at the 











yard of the Tyne Iron Shipbuilding Company, Limited, 
ew Quay-on-Tyne, a steel screw steamer built to 
the order of Norwegian owners, and of the following 
dimensions :—Length, 350 ft.; breadth, 48 ft.; depth, 
moulded, 28 ft. 541n. The engines, which are —— by 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, are 
of the triple-expansion type, having cylinders 25in., 41 in., 
and 67 in. in diameter, by 45 in. stroke, and working at a 
pressure of 1801b. The vessel was named the Tricolor. 





On Thursday, the 28th ult., Messrs. Short Brothers, 
Limited, Pallion, launched a screw steamer of the follow- 
ing dimensions:—Length, 356 ft. 6 in. ; breadth, 49 ft.; 
and depth, 25 ft. in., to the order of Mr. 8S. G. 
Embiricos, of Cardiff. The vessel will be fitted with 
triple-expansion engines by Messrs. John Dickinson and 
Sons, Limited, Sunderland, having cylinders 25 in., 42in., 
and 68 in. in diameter, by 45 in. stroke, supplied with 
steam from two large multitubular boilers of 180 Ib. 
pressure. The vessel was named George M. Embiricos. 





Messrs. Hall, Russell and Co., Limited, Aberdeen, 
launched on Thursday, the 28th ult., a new cruiser built 
to the order of the Fishery Board of Scotland. The 
dimensions of the vessel are :—Length, 145 ft.; breadth, 
24 ft.; depth, 13 ft.6in. She is about 290 tons gross 
register, and is built of steel. The main engines, which 
have been constructed by the builders, are of the triple- 
expansion inverted direct-acting type, having cylinders 
13 in., 214 in., and 35in. in diameter, of 24 in. stroke, and 
capable of developing 620 indicated horse-power. Steam 
will be supplied to the main engines from a cylindrical 
multitubular main boiler at a working pressure of 170 lb. 
per square inch. A complete installation of electric light 
ani a searchlight of 25,000 candle-power is being fitted on 
board the vessel. The vessel was named the Freya. 





The steamship Catalina, of 4300 tons deadweight capa- 
city, being the third of the three cargo-steamers at 

resent under construction for the Royal Mail Steam 

‘acket Company, by Sir W. G. Armstrong, Whitworth 
and Company, Limited, was launched from their Walker 
Shipyard on Thursday, the 28th ult. The vessel is a three- 
deck rule cargo steamer. The propelling machinery is of 
the triple-expansion type, with cylinders 25in., 41 in., and 
68 in. in diameter, and stroke 45 in., working at a pres- 
sure of 1801b. per square inch. There are three large steel 
boilers. The s of the vessel will be about 114 knots. 


Messrs. R. Craggs and Sons, Limited, Middlesbrough, 
launched, on Friday, the 29th ult., a steel cargo steamer 
named Parthenon, 340 ft. long, 47 ft. beam, and 23 ft. 
deep. Cellular double bottom is fitted throughout for 
water-ballast, which is also carried in fore and after peaks, 
capacity being provided for about 1100 tons of water. 
The engines will be fitted by Messrs. Richardsons, 
Westgarth, and Co., Limited, of Middlesbrough, and will 
have cylinders 23 in., 39in., and 65 in. in diameter, by 
42 in. stroke, steam being supplied by two large single- 
ended boilers working at a pressure of 1801b. to the 
square inch. The vessel is expected to lift about 5100 
tons deadweight on a light draught. She has been built 
to the order of Messrs. Stathatos Brothers, of Braila. 





Messrs. Craig, Taylor, and Co., launched on Saturday 
afternoon, the 30th ult., from their Thornaby Ship- 
building Yard, Thornaby-on-Tees, an iron and steel 
screw steamer, named Tempus, of the single-deck type 
of the _——— dimensions :—338 ft. by 48 ft. by 24 ft. 
depth moulded. Her engines have n constructed 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, the cylinders being 24 in., 39 in., 
and 64 in. in diameter, by 42 in. stroke, steam being sup- 
plied from two large steel boilers working at 180 ib. 

ressure. She has been built to the order of Messrs. 
V. R. Smith and W. H. Seager for the Tempus Shipping 
Company, Limited, of Cardiff. 








AMERICAN IRON AND STEEL.— During the last fifty years 
the conditions prevailing in the iron and steel trades of 
the United States have experienced a profound change. 
Formerly the imports enormously exceeded the exports, 
while now the exports have left the imports far behind. 
In 1853, iron and steel were imported by the Americans 
to the value of 34,944,002 dols., while the value of the 
exports of iron and steel from the United States in the 
same year was only 2,541,554 dols. In 1863—a year of 
war and domestic trouble—the imports stood at 16,152,843 
dols., and the exports had grown to 6,681,417 dols. In 


1873, the imports had expanded to 74,302,102 dols.; while h 


the exports had also advanced to 13,665,087 dols. In 
1883, the imports had receded to 58,495,246 dols.; but the 
exports had further wn to 22,826,528 dols. In 1893 
the imports had still further receded to 34,937,974 dols., 
while the exports had risen to 30,106,482 dols. During 
the ten years ending with 1903 inclusive, the imports and 
exports moved on as follows :— 
Year. Imports. Exports, 


dols. ols. 
1894 20,925,769 29,220,264 
1896 23,048,515 32,900,989 
1896 25,338,103 41,460,877 
1897 16,094,557 57,497 ,872 
1898 .. * r. ve 12,626,431 70,406,885 
1899 .. & ig . 12,100,440 93,716,031 
1900 .. ss os ra 20,478,728 121,913,548 
1901 .. ° se se 17,874,789 117,319,320 
1902 .. i sik ee 27,180,247 98,552,562 
1903 . §1,617,312 96,642,467 


It will be seea that uhere was a considerable revival in 
the imports in 1903. This was explained by the great 
business activity prevailing in the United States, which 
occasioned for the moment a special demand for iron and 
steel of various descriptions. 








MODERN FACTORY POWER-PLANT. 
Design and Test of a Modern Steam - Power Piant.* 
By Epwarp G. Hitter, Member, of Manchester. 
(Concluded from page 168.) 


Note on Diagrams of Tests.—The principal observations 
are shown graphically on the diagrams (Figs. 6 to 11, 
pages 197 and 198). It will be noted that the line repre- 
senting the fuel is for coal tipped on the firing-floor, and 
does not represent actually the rate of fuel fed on to the fire- 
bars. Particulars necessary for this rate were not taken. 

Fig. 11, on page 198, shows the mean indicator dia- 
grams, and on Fig. 12 is plotted the pressure and volume 
of the steam corresponding to 1 lb. of feed-water, and 
showing its condition during expansion as compared with 
1 Ib. of dry saturated steam. 


GENERAL NOTEs. 


Estimation of Water in the Boilers. —At the official tests 
the water levels in the boilers were exactly the same at 
the finish as at the start. Is is, however, possible to make 
a considerable error in estimating the water levels, unless 
proper precautions are adopted to insure that the condi- 
tions under which the readings are taken are exactly 
similar, The gauge-glasses should be blown through at 
least half-an-hour before the readings are taken, and while 
the boiler is already supplying steam to the engine, the 
fires should be in the same condition, and thedampers in 
the same position at each observation. In this way the 
gauge-glasses are filled with water of the same density at 
each reading, and the rate of evaporation and consequent 
ebullition of the water surfaces in the boiler will be similar. 
When these precautions are taken, the error (with boilers 
of the Lancashire type) due to a wrong level of water in 
the gauges is inappreciable. This is clearly shown by the 
results of two tests made on a subsequent date. The 
boilers were then working under similar conditions to 
those which obtained at the previous official test. The 
checking method adopted was as follows:—The feed to 
the boilers was shut off, and the heights of the water in 
the gauge-glasses noted. Diagrams were also taken from 
the engine. 

Taking a typical case, this first reading was 123 in. 
water in the glass. At the end of an hour, the height 
measured in the gauge was 6} in., showing a drop of 
level in the hour of 67; in. The weights of the water 
evaporated in two separate tests, as calculated from data 
thus obtained, were 10,994 lb. and 10,7321b. The ex- 
pected steam consumption of the engine, having regard to 
the indicated load and the previous tests, was 10,900 lb. 
These figures agree within 2 per cent. of the actual evapo- 
ration, a very close agreement. Assuming that this 2 per 
cent. is an error, whichis unlikely, and that similar errors 
of observation occurred on the official test, the 2 per cent. 
error would be extended over the four hours of the test, 
and would thus be only 4 per cent. on the total evapora- 
tion. These results show that the estimation of the 
water level in boilers of this type can be made with suffi- 
cient accuracy for all practical purposes, when attention 
is given to the various details mentioned. 

Another cause of error in boiler-evaporation results in 
economic tests is neglect of the heat stored in the econo- 
miser water. Special care should be observed in so start- 
ing and finishing the test, that the temperature of the 
economiser is practically the same at those times. In no 
case should the temperature of the economiser approach 
within say 20 deg. of the temperature corresponding to 
the boiler pressure. 

Observation should be made at the economiser safety- 
valve to insure that at the beginning of the test the 
economiser is full of water. It is quite possible before 
atest starts that steam may actually be generated in the 
economiser and force its way into the boiler, leaving the 
economiser ~— partially filled with water. A test 
started under these conditions would, of course, show an 
increased evaporation per pound of coal, since not only 
would the space in the economiser, which was filled with 
steam at the beginning of the test, be taken up by measured 
water, but the extra heat, due to the high temperature of 
the water already in the economiser, would also be in 
favour of the coal bill. 

Influence of Rate of Firing on the Superheat of Steam 

(see Reference No. 36).—No definite information is to 
derived from the results as to the effect of the rate of 
firing on the superheat of the steam. In the afternoon, 
although there was a lower rate of firing which might to 
a slight degree account for the lower superheat than in 
the morning, yet the gas analysis was much improved, 
and this would have some influence in raising the super- 
eat. 
Power taken by the Air-Pump.—The diagrams obtained 
from the Edwards’s air-pump show a horse-power on 
each pump of about 5.5. This, of course, does not re- 
present the total work absorbed in the pumps. From 
experiments made on motor-driven pumps of smaller 
size, it is estimated that the power necessary ‘to drive 
these pumps would be about 25 horse-power. It would 
appear, therefore, that the power shown on the indicator 
cards is only about one-half of the actual power given to 
the pumps. 


REMARKS ON Test. (Frmpay, June 12, 1903.) 


Reheater.—With a view to the determination of the 
economic value of the reheater, a test was run on June 12 
with the reheater not in use. Measurements were made 
in exactly the same way as in the tests on the previous 
day, with the exception, of course, that there was no 
water from the reheater to be measured, but the drainage 
from the pipes between the cylinders which acted as 4 





* Paper read before the Institution of Mechanical En- 
gineers, July 22, 1904, 
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Bessbrook Bessbrook 
A. Engine. Engine. 
First Second 
Temperatures of steam entering Test. Test. 
and leaving reheater deg. F. 227 &257 239&297 239 &297 
Rise in temperature he 30 58 58 


Reheater. 
Weight of steam used per hour, Ib. 496 541 596 
Heating surface .. c sq. ft. 300 600 600 
Heating surface per pound of 


steam passing through cylinder 

perhour .. én -. &q. ft. 0.046 0.053 0.058 

Grease Separator.—A large cast-iron vessel 5 ft. internal 
diameter, 8 ft. high, was fixed in the exhaust pipe between 
the low- pressure cylinder and the condenser. The exhaust 
steam from the low-pressure cylinder enters the top of 
this vessel in a downward direction, and afterwards passes 
off through a side branch to the condenser. The interior 
of this vessel was made perfectly plain, and the general 
object was to reduce the velocity of the exhaust steam to 





plant was designed, and in consequence the separating 
vessel was oa of large size. The good vacuum, how- 
ever, gave exceptionally high steam velocities, and it was 
felt that this caused the failure of the grease separator. | 
Working on this assumption several experiments were | 
made with a reduced vacuum. In one series of experi: | 
ments the vacuum was reduced by opening the low-pres.- | 
sure indicator cocks and admitting air to the condenser; | 
in another set of experiments the vacuum was reduced by | 
limiting the supply of injection water until the overflow | 
temperature was about 120 deg. to 130 deg. In each case | 
the back pressure was increased to about 3 lb. per square 
inch. Under these circumstances the grease separator | 
began to work and the ejector pump discharged a quantity 
of greasy water and oil. | 
Under these circumstances it is now proposed to fit | 
the grease-separator with an internal coil, in order that | 
the heat of the exhaust steam may give a supply of pure | 
warm water for manufacturing purposes. The failure of 
this separator is interesting, inasmuch as it appears to’ 





Fig. 10. —Teet of Engine at Bessbrook Bpinning Mills. 12 June 1903. 
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such an extent as to permit the steam to deposit, at the 
bottom of the vessel, all entrained water and oil. In 
previous cases considerable success had been achieved 
with grease separators of this class; and, on the whole, 
the experience of the company had nm somewhat more 
favourable to low-velocity grease-separators without baftle- 

lates than- to types fitted with a number of baffle-plates. 

n this case, however, the grease-separator failed to fulfil 
the object aimed at, no water or oil being found in the 
bottom of the ge after — of —, the sides of the 
grease-se tor being quite dry and free from grease 
when ratbed @ith thohend. 4 

Several experiments were made with a view to finding 
out the cause of this unusual state of affairs. It was 
thought at the time that the high vacuum had much 
to do with the inefficiency of the vessel by reason of 
the greatly increased volume of the exhaust steam. 
For instance, at 3 Ib. absolute pressure, the volume 
of 1 lb. of steam is approximately 117 cubic feet. At 
2 lb. absolute pressure the volume is increased to 172 
cubic feet. At 1 lb. absolute pressure the volume is 
about 330 cubic feet. It is obvious, therefore, that if the 
grease separator is designed to give a certain desired steam 
velocity at the ordinary vacua obtained usually with mill 
engines, the anticipated results may not be achieved if 
the vacuum should turn out to be exceptionally good, and 
as a consequence the steam velocity be more than doubled. 
The possibility of this occurring was realised when the 





indicate that separators of this class are not reliable when 


was found to abstract only 10 per cent. of the oil used 
by the engine. 

Separator D.—This separator was fitted to a similar 
engine, the separator was of American make, fitted with 
internal baffle-plates. In this case, when tested, 38 per 
cent. of the oil was found to be extracted. 

Separator E.—This separator was a plain vessel fixed 
on the exhaust pipe of a non-condensing engine, and was 
reported by the user to be successful in abstracting the 
brome which had previously been detrimental to the 

ilers. c 

Separator F.—This separator was of the horizontal 
cylindrical form, with’ internal baffle-plates° of wire 
om, compelling the steam to move rapidly in a circular 

irection. The vacuum was good, and, when tested, the 
separator abstracted 12 per cent. only of the engine oil. 

n addition to the above instances, the company has had 
recent experience with most of the numerous classes of 
grease-separators now on the market. The records of failure 
of all these types, whether fitted with baffle-plates or not, 


£tg. 41. Mean Indicator Diagrams. Thursday, 11 June 1903. 
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| are, however, so numerous as to now make it very doubtful 

policy to adopt this class of grease-separator for condensing 
| engines. General experience points to the chemical treat- 
| ment of the greasy water by the alumina-ferric or the 
| allied processes, being preferable for purification of the 
| condensed water. 

Pressure and Volume Diagram, Fig. 12.—This diagram 
| has been drawn up for the purpose of showing the volume 
'and pressure occupied by 1 lb. of water, fed into the 
| boiler, as it passed through the cylinders in the form of 
| steam and water. The diagram has been constructed 
from the mean of the indicator diagrams taken on the 
‘morning tests of June 11, and assumes that the piston 
| and all the valves were perfectly tight. The continuous 
— shows the pressure and volume of 1 lb. of dry 
saturated steam, and by comparison with this, the dryness 
| fraction of the steam in the cylinder has been calculated. 
| These fractions are marked at various points during the 
| expansion. j 
| It will be observed that the superheat was entirely lost 


working with condensing engines, and especially if the | at the point of cut-off in the high-pressure cylinder. 
vacuum is a good one. These observations on the Bess- | This, of course, is what might have been expected with 
brook separator are confirmed by relative failures in| the moderate degree of superheat at the engine stop- 
several other cases with condensing engines, and it is| valve. The initial condensation, however, has been con- 


only in the case of non-condensing engines that success | siderably reduc 


ed as compared with similar engines 


has been general. Since the Bessbrook separator was | working with saturated steam, with consequent increase 


designed and constructed, other cases have come before 
the notice of the author, in which separators connected | 
to condensing cog have wholly or partially failed in 
their object. The following particulars are given of 
cases of success and failure with grease-separators. 

Separator A.—This separator was a plain vessel of large | 
capacity, and worked in conjunction with a non-condensing 
engine, and at a final back pressure of 5 lb. above the 
atmosphere. This separator is stated by the user to be 
completely successful. 

Separator B.—This separator worked in conjunction 
with a compound condensing engine at a good vacuum. 
The separator was a complete failure. The interior of 
this separator was always found to be perfectly dry and 
free from grease. This separator was originally a plain 
vessel, but was su uently tried with baffie plates of 
all descriptions, but failure occurred in every case. 

Separator C.—This separator was a rectangular vessel 
of large capacity, fitted with vertical angle-irons, to 
which the oil was expected to adhere. In this case 


of economy. c 

Weekly Coal Consumption.—The engine commenced 
working on March 7, 1903. At that time the steam-pipes 
and boilers were uncovered, and many details were still 
unfinished. It was not until the week commencing 
June 13 that all the pipes, cylinders, boilers, &c., were 
fully covered. During this period of fifteen weeks, the 
average weekly coal consumption was 47.2 tons. This 
coal was the total coal used by the power plant for driving 
the mills 55 hours per week, including all coal used at 
nights for banking purposes, for raising steam in the 
morning, and for raising steam at the week-end ready 
for Monday morning. At the week-end the firm’s prac- 
tice is to draw the fires from the furnaces at noon on 
Saturday, and to relight them during the early hours of 
Monday morning. The whole plant therefore cools down 
during the week-end. 3 ; 

After June 13, normal conditions obtained, and the 
average weekly coal consumption for the quarter following 
—namely from the week ending June 20 to the week 





the vacuum was good, and the separator when tested 


ending September 26, a period of 14 working weeks, was 
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42.2 tons. This total weekly coal consumption agrees well 
with the results of the tests, as follows :— 


Total coal used by engine for driving load during = Tons. 
65 hours per week at 1.48 1b. per I.H.-P. pe 
hour, and 981 H.-P. as per test results on 35.6 
Banking coal re es ea 6.6 
42.2 


The amount of banking coal, in view of the fact that the 
firm let the fires out entirely at the week-end, is not 
excessive. In this connection it should be noted that the 
total weight of the steam-heated parts of the engine, and 
including the main steam-range, is about 38 tons, and the | 
heat required to bring this weight of meta] from 50 deg. | 
‘ahr. up to the respective working temperatures is | 
approximately equivalent to 350 lb. of coal at the rate of | 
evaporation during the test. : 

The engine is started and stopped three times per day, 
and, consequently, the starting and stopping losses occur 
seventeen times per week. On eleven of these occasions | 
the engine is partially cooled down, on five occasions the 
cooling down is moderately complete, and at the week-end 
the engine becomes nearly cold. Assuming therefore 
that the average loss is 2601b. of coal at each stop, the 
total weekly loss would be — to2 tons, thus leav- 
ing about 44 tons for the boiler-house losses in respect of 
the boilers, economiser, steam and feed pipes in boiler- 
house, flue gases, &c. d : 

Test of Similar Engine.—Since the foregoing test was 
carried out, another has been made by our staff on an 
engine similar in design by the same makers, but without 
a reheater, for the Delta Spinning Company, Royton, 
Oldham. The general particulars of the engine are as 
follows :— 

Cylinders, diameter .. 
Stroke .. oe ae 
Revolutions per minute... 
Pressure for which désigned 
Indicated horse-power 


Results of Test. 





2834 and 56, in. 
5 ft. 


60.9 
150 Ib per sq. in. 
1273 


Weight of steam per I.H. P. per hour .. 11 88 Ib. 
B.Th.U. per minute per I.H.P. per hour 235 ,, 
Weight of coal as fired per I.H.-P. ,, 1.315 ,, 


Although the steam consumption is hardly so low as 
that at Bessbrook, yet the performance is highly credit- 
able. The low coal consumption is also very satisfac- 
tory, and is partly due to the very efficient stoking 
giving a high evaporation per pound of coal. In this 
respect the test compares favourably with Bessbrook, 
where the firing was not so satisfactory. It should 
also be stated that the coal at Bessbrook was not of so 
good a quality as that used at the Delta Spinning Com- 
pany’s mills. 


Capital Cost of Plant and Annual Running Charges. 


The contract for all the engineering work was let in one 
sum tothe general cortractors, but the subdivision of the 
cost of each section is about as follows :— 


9.6. 








Volts 600 


69 _ 


70_ 


(8163.F) 


&0 





£ 

Engine complete 25in. and 52in. by 5ft. cylinders 5875 
‘Three boilers 8 ft. by 830ft. .. ee ss = 1810 
Steam and feed pipes, pumps and valves .. 865 
Fconomiser, 224 pipes with details .. éz 896 
Three superheaters with cast-steel boxes .. 852 
Sundries and travelling crane me 332 
9660 


In addition to the above, the mill gearing alterations 
cost about 2740/. This formed a large proportion of the 
total cost, but the subsequent running of the whole of 
the shafting under the smooth, stead y rope-drive has been 
found of the greatest advantage in the mill, and to be 
well worth the additional expenditure which was neces- 
sary to secure this result. 

he cost of the substantial granite engine-house the 
firm preferred to erect, with the new rope-race walls and 
the boiler-house alterations, was about 5000. The total 
gross cost of the new scheme, therefore, including a bonus 
paid to the engine builders, may be taken as about 


18,0007, 

A careful examination by the firm of their subsequent 
annual running charges and other items affected by the 
siarations has shown a decrease per annum of about 


This large reduction sufficiently shows that the new 














investigate the mutual influence of the generator 
tion on the performance of the motors, and vice ver. 
2. Induction Motors.—It is well known that this type 


plant was well justified ; but it may be interesting to note 
that this gain is not solely due to coal-saving, but to other 
important items, as follows :— 


Coal reduction in the H.-P. and L.-P. batteries of —£ of alternating-current motor will always take a lagging 
boiler due to the change, 2000 tons at 16s. _ .. 160 current from the system, and therefore its et actor 
Reduced labour in boiler-house S750 7 must be below unity. The actual value will depend on 
Reduced labour in repairing old gearing .. ___ .. 150 two factors in the design of the machines—viz., on the 
— oil and stores, one engine instead of 18 necessary magnetomotive force to produce the working 
ree ee “> ee os oe ee oe bi . . 

Reduced charges for wheels and breakages, &c... 250 flux, and the primary and secondary leakage. While the 
Estimated value of steadier turning in shed and former is independent of the load, but varies directly as 
PUR SN, eR eON ee REE ee) 670 the impressed voltage, the latter is independent of the 
Value of floor space, due to vacant engine houses voltage, but proportional to the load. Therefore, a 
to be used for looms, &c. << 100 reduction in voltage will somewhat improve the power 
Gross gain per annum 3000 factor at light loads, where the leakage has little influence, 


but, on the other hand, the output and torque of an 
induction motor which vary as the square of the voltage 
will be reduced to a much larger extent, and thereby the 
working of the motor on overloads will be.endangered. It 


Running Costs per Indicated Horse-Power 
2800 Hours per Year, 1000 Horse-Power. 


Annual Pence Cost per 


Analysis of 
Hour. 





Cost. H.-P. Hour. | is this point which makes the voltage regulation so im-- 

: ut & ' portant for the determination of the right size of motor, 

oe ae and banking, 9900 1600 0.1370 particularly in cases where the service demands at in- 

GirccinalGe Oe 120 0.0103 tervals the maximum output or maximum torque from the 
Engine-house and rope-race labour 120 0.0103 machines. 

Oil and stores for all plant and rope To return to the question of power factor. Under full 

Unies gee ap ag SES 110 0.0004 load and at standard speed this should lie, with a well- 

go Alea re 110 0.0095 designed polyphase induction motor, between 90 per cent. 

Water free ee Bi; and 95 per cent. (the latter figure for 25-cycle machines) ; 

— but when running partially loaded, or with slow-s 
Total 2060 0.1765 motors or engingheds machines, figures much below those 


mentioned must be expected ; and since on a system of 
motors hardly ever all of them will run under the most 
favourable conditions for the power factor, we can assume 
that where motors are used on a supply system, they will 
introduce lagging currents amounting to about 60 per cent. 
of the rated load current of the motor load. By com- 
bining separately the wattless and the energy current 
thus introduced with the corresponding currents of the 
rest of the load, the resultant power factor will be obtained 
on which the regulation of the generator depends. 

Of special interest for the point under discussion is the 
starting performance of this class of machines. We have 

ere to differentiate between squirrel-cage and slip-ring 
motors. 

The first-named type will start in smaller sizes, with 
one and a-half to twice its normal rated torque, taking 
about four to five times its rated full-load current. In 
larger sizes the starting torque will lie between full load 
and one and a-half times full-load torque—the starting 
current between five and seven times full-load current. 
The power factor at starting depends a good deal upon 
the design, but it is not as low as commonly assumed ; 
for instance, in the smaller motors, values between 60 per 
cent. to 75 per cent., in the larger motors, between 
40 per cent. and 60 per cent., can be expected. But even 
such figures as given above limit in ea Gee the 
size of squirrel-cage motors, which should be allowed to 
start under full voltage to a small fraction of the generator 
output. On the other hand, in cases where only a starting 
torque, say up to half full-load torque, is required, the 


At 1000 horse-power—cost per indicated horse-power 
per annum —2/. 

If coal had been at 8s. per ton, as in many places in 
England, then the total costs would be 12602. per annum, 
or 0.108d. per indicated horse-power hour, or cost per 
indicated horse-power per annum, 1/. 5s. 

As mentioned in reference 125, page 168 ante, the econo- 
mic test of the engine is considered satisfactory. In the 
design of steam-engines for driving economically regular 
loads, the practice hitherto has varied. In some cases 
pressures as high as 200 lb. per square inch have been 
utilised with triple-expansion engines, both with and with- 
out steam-jacketed cylinders. The triple-expansion engine 
designed with steam jackets is a very complex and expen- 
sive machine. The results of the working of the Bessbrook 
engine and other engines of similar design show that 
high economy is obtainable with a compound engine free 
from the complications and difficulties resulting from the 
use of three cylinders with steam jackets. 








VOLTAGE-REGULATION IN ALTER- 
NATING-CURRENT. SYSTEMS.* 
By H. S. Meyer. 
(Continued from page 136.) 
(B) IN¥LUENCE OF VOLTAGE-REGULATION ON THE 
SYsTEM. 
While above the question of voltage-regulation has been 
dealt with as far as the generators are concerned, we now 
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have to consider the effect which such changes in voltage, | conditions can be considerably improved by starting- 
as caused by the inherent regulation, will have on the | devices, which reduce during starting the voltage at the 
system. , | motor terminals in such a manner that the current on the 
1. Incandescent Lighting.—The supply of incandescent | line side is reduced in the same proportion as the torque 
lamps demands an almost perfect regulation, since changes, | —7.e., as the square of the reduction in the voltage. In 
even if only of the order of-2 to 3 per cent., will have|such cases squirrel-cage induction motors, which, in 
serious consequences for the life and efficiency of the | regard to simplicity, reliability, and efficiency, cannot be 
lamps, and therefore it is evident that all ordinary gene- | equalled, may be installed ns A in larger sizes without 
rators, when left to themselves, cannot satisfactorily | interfering with the voltage regulation to an objectionable 
supply a lighting system. In all cases careful attendance | extent. 
at the switchboard is required, which follows any change, The second type, which uses resistance in the secondary, 
in load, with a corresponding change in excitation. In | can be started with full-load torque and fuli-load current, 
a stations this method meets all the requirements of | or with a larger torque up to a maximum of about three 
a first-class illumination, but in smaller plants, with times normal, taking correspondingly more starting 
perhaps only one generator, a noticeable flicker in the | current. The power factor at starting is dependent on 
lamps can hardly be avoided every time the load is | the starting current, and will lie between 80 per cent. and 
suddenly increased or decreased to any extent. These 90 per cent. when starting with full load to twice full- 
conditions are considerably aggravated as soon as motors | | torque, and somewhat lower when starting under 
are on the system, and it is this point which has forcibly | still heavier load. 
brought before the engineers the question of automatic! ‘To illustrate the influence that a comparatively large 
voltage regulation. However, before ———— the | induction motor starting under heavy load will have on 
suggested remedies we ought to be fully acquainted with | the generator regulation, and also the influence of the 
the cause of the troubles, and therefore have to — voltage regulation on the torque of such motors, Fig. 6 
: : — has been prepared. Here we have assumed a generator 
rated to give 200 kilowatts at 85 tw cent. power factor. 
The normal voltage to be 550, and the regulation on full 








. Paper read before the Liverpool Engineering Society, 
and reprinted by permission of the Council. 
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non-inductive load to be 6 per cent. Fig. 1, page 135 ante, 
to represent again the saturation curve of this machine. 
It is further assumed that the generator at a 





ven 
moment is running under a mixed power and lighting 
load of 200 amperes at 95 per cent. power factor, the 
voltage for this load (point a) being adjusted to 550. 
Curve I. shows the regulation characteristic at 95 per 
cent. power factor. Under these conditions, a 26 horse- 
power polyphase induction-motor is started, first under 
full-load torque, and second under twice full-load torque. 

The induction motor is taken as of the slip-ring type de- 
signed for intermittent service, and a synchronous speed 
vf 750 revolutions per minute. With the proper resist- 
ance inserted in its secondary, it will start with 182 foot- 
pounds torque, taking about 30 amperes—the value of 
full-load current of the motor—at 86 per cent. power 
fwtor, The effect of starting a motor under these con- 
ditions will be to load the generator with a resultant 
current of 229 amperes at 94 per cent. power factor, By 
r-ferring to curve II., which shows the characteristic at 
this power factor, we find that the corresponding gene- 
rator voltage will now be 525 volts (b). It is further 
assumed that the line drop between bus-bars and induc- 
tion motor at 30 amperes is 3 per cent., so that the avail- 
able voltage at the terminals of the motor is 510 volts, or 
above the rated voltage. 

In the second case, the motor has to start under twice 
its normal torque, or 364 foot-pounds. To find whether 
the motor will be able to comply with these requirements, 
its maximum torque has been plotted in curve V., whilst 
curve LV. shows the starting current, and curve VI. the 
power factor when starting under these conditions. It 
will be seen that, to exert a torque of 364 foot-pounds, 
435 volts are required, which gives 79 amperes at 73 per 
cent. power factor. By combining the corresponding 
currents, a resultant power factor of 90 per cent. is ob- 
tained, for which the regulation characteristic has been 
ny in curve III. To simplify matters, the line drop 

as been taken as a straight line—i.e., depending on the 
ohmic drop only, though probably in a great number of 
cases eceieal conductors are used, and in that case the 
inductive drop for such large currents may be consider- 
able, and should be carefully calculated. Point (c) 480 
volts gives for this case the generator voltage, and after 
subtracting the line drop of 8 per cent., a voltage of 435 
remains available at the motor terminals, or just suffi- 
cient to give the required torque as a maximum possible 
torque. In practice, of course, such extreme cases as the 
one descri could be readily met by either a modifica- 
tion in the design of the plant, or by a signal system 
between the motor and the power station, which allows 
the station to be always notified before starting the 
motor under its maximum load. 

While the above (Fig. 6, page 199) was drawn for the 
specific purpose described, it also serves to show that it 
is wrong and unfair to restrict the starting current of an 
induction motor to a certain per cent. of its full load cur- 
rent, as is done by a great number of supply stations in 
this country. Such restriction treats a 10-horse - power 
motor in the same way as a 1-horse-power motor, though 
the disturbance in the voltage regulation in the former 
case would be ten times as large. Furthermore, it gives 
the advantage to the poorer motor, as this will have a 
larger full-load current, due to the lower apparent effi- 
ciency. The correct way is to either place a limit on the 
amount of current, which may be ot a at starting, or, 
still better, vary the restrictions for each size and grade 
of motor. 

In Fig. 7 a further illustration of the above discussed 
interference between the generator regulation and the 
starting of a large induction motor is given. The curves 
represented were obtained from an ondograph as de- 
scribed in detail by M. Hospitalier before the Institution 
of Electrical Engineers on December 10, 1903. This in- 
teresting apparatus registers the momentary values of 
the electromotive force by a condenser discharge into a 
galvanometer. This discharge takes place 999 times for 
1000 cycles of the machine under observation. In the 
case given—i.¢., for a frequency of 50 cycles per second— 
it takes 20 seconds to plot one complete cycle of the 
electromotive force wave. The heavy lined curve in Fig. 7 
shows the no-load voltage of a 100-kilowatt three-phase 
generator. While the needle was registering a second 
time at point A, a 30-horse-power induction motor start- 
ing against full-load torque was switched on. Thedotted 
line shows the effect on the generator voltage—i.e., it 
causes a momentary drop of about 20 per cent., part of 
which is undoubtedly due to the momentum of the needle, 
which explains also the foliowing sharp upward move- 
ment, Altogether, it took about 19 seconds, until the final 
running voltage, which lies about 7 per cent. below the 
no-load voltage, was reached in point B—which was found 
when the needle a second time through B, re- 

istering now the thinner full-drawn curve. The time of 
Setesbate agreed well with the time it took the motor 
to get up to speed. : 

3. Synchronous Motors.—While the power factor of an 
induction motor—as seen above-—-is fixed by the design, 
and its current is always lagg’ng, that of the syn- 
chronous motor can be made leading or lagging at will 
by varying the strength of the field excitation. Hence, 
this type of motor offers a simple method of compensating 
for the effects of inductive loads in other parts of a power 
system. For instance, if the same amount of power is 
furnished by synchronous and asychronous machinery, 
and the leading currents produced by the former are 
made equal to the lagging currents taken by the latter, 
the resultant power factor of the system will be unity, 
and, therefore, the effect on the generator regulation 
a minimum, and the efficiency of transmission a maxi- 
mum. 

The amount of over-excitation necessary to compensate 
for a certain lagging current can be readily predeter- 





| mined.* It might roughly be stated that if a synchronous 
| motor is over-exci 


ted so as to take a resultant current 5, 
10, or 15 per cent. greater than its normal load current, it 
is capable of compensating for a lagging current 32, 46, 
and 57 per cent. as great as its normal load current. 

The most efficient way of using such machines as 
‘‘ rotary condensers ” is by loading same with 71 per cent. 
of their rated output mechanically, and then raising the 
excitation until the resultant current is equal to the 
rated current. We thus obtain a leading component 
= V1.00?—.712 = 71 per cent.—i.¢., of the same magni- 
tude as the energy component. The principle set forth 
above is used in America in a number of practical cases— 
for instance, in the Montreal-Chambly transmission 
system, and in Butte Montana and other places. 

The pete | may serve as a general example of the 
results obtainable by this method :— ° 

Assuming a mixed power and lighting plant having an 
average day load of 350 kilowatts consisting of induction 
motors and transformers supplying the lighting network. 
Since the latter during the day are only we? lightly 
loaded, the resultant power factor will probably be not 
more than 70 per cent.—which means the apparent station 
output is 500 K.V.A. plus the losses in the transmission. 
Now, if instead of using induction motors throughout, 
part of the power, say 100 K.W., had been installed as 
synchronous motors—these being so designed as to allow 
by proper over-excitation a continuous output of 141 
KV.A the conditions would be changed to those repre- 
sented graphically in Fig. 8. One now has to combine 250 
kilowatts at a lagging power factor of 70 re cent. with 
100 kilowatts at a leading power factor of 71 per cent. 
This gives 350 kilowatts at a resultant power factor of 
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91.5 per cent., or 382 K.V.A., as against 500 K.V.A. in 
the fret case. This is a clear saving of 118 K.V.A., or 
24 per cent., effected by the judicious installation of syn- 
chronous machinery. 

In spite of such considerable advantages as may be 
obtained by controlling the power factor, a more general 
introduction of this class of alternating current motors for 
power work is greatly —.o by their inferiority in 
regard to starting torque. ey one built to start light 
or even with a small load, but in doing so draw a large 
lagging current from the line, with the same detrimental 
effect to the generator regulation as referred to under the 
heading of squirrel-cage induction motors. To improve 
matters they also require a reduced voltage at starting, 
but as the starting torque per ampere starting current is 
considerably less in a synchronous motor than in an in- 
duction motor, the results obtainable are less favourable 
and limit the usefulness of the former class to cases where 
only a small starting torque and unfrequent starting is 
required. 

ut even if all these conditions are fulfilled, it must 
not be overlooked that too many synchronous motors on 
one system may also lead to trouble, as they are extremely 
sensitive to any fluctuations in the voltage or impressed 
frequency, on the part of the prime movers. For 
instance, in the Niagara power transmission, this trouble 

me very noticeable, and only ceased after installin 
some large induction motors, which acted as electrica 
dash-pots against surging. Another point which must 
be considered wherever synchronous motors are used, is 
the possibility of abnormal rise in voltage, due to resonance 
effect either at the fundamental frequency or at those 
corresponding to higher harmonics, 


(Zo be continued.) 








IMMIGRATION INTO THE UNITED StTatEs.—Immigration 
into the United States commenced in 1820; but it did not 
acquire much importance at first, the number of immi- 
grants having only risen from 8385 in 1820 to 23,322 in 
1830. In 1840 the total had increased to 84,066, and in 
1850 to 310,004. In 1860 it had receded to 150,237 ; but 
in 1870 it had rallied to 387,203, and in 1880 to 457,257. 
During the 20 years ending with 1903 inclusive the 
immigration movement attained inc importance, 
the total arrivals for each year having been as follows :— 


Year. Immigrants. Year. Immigrants. 
1884 . . 518,592 1894 .. “ 314,467 
1885 .. 395,346 1895 .. we 279,948 
1886 . 8 1896 . 343,267 
1887 .. 490,109 1897 . 230,832 
1888 .. 1898 . 229, 
1889 .. 444,427 1899 . 311,715 
1890 . 455,302 1900 . 448,572 
1891 . 560,319 1901 . 487,918 
1892 . 628,084 1902 .. 743 
1893 .. oe 502,917 19038 .. i 857,046 
It will be seen that last year utterly beat the record. 





* See E. J. Berg, Electrical World, January 13, 1900, 





CATALOGUES. 


Messrs. Fielding and Platt, Gloucester, have sent us a 
booklet describing artificial stone-making plants, illus- 
trated with photographs of many installations of such 
machinery. 

The United States Metallic Packing Company, Limited, 
Bradford, have published a small book describing their 
engine-packing, and giving a list of users in the United 
Kingdom. The packing is claimed to stand pressures of 
300 lb. per square inch, superheat to 700 deg. Fahr., and 
piston speeds up to 1400 ft. per minute. 

Having now proved by some years’ experience that the 
use of highly superheated steam has no deleterious effect 
on the wear of the Willans engine, Messrs. Willans and 
Robinson, Limited, have just published a pamphlet show- 
ing the advantages in the matter of fuel economy which 
follow the use of superheated steam. We note that with 
a ‘‘triple” engine they claim to reduce the water con- 
sumption per brake horse-power by 26 per cent. for a 
superheat of 200 deg. Fahr. With an engine of this class, 

iving 210 horse-power on the brake, we note that at full 

oad the water-consumption has been diminished to 10 Ib. 

per brake horse-power hour. The steam-pressure in the 
trials referred to was 185 1b. per square inch, and the 
vacuum was 28 in. of mercury. 

Mr. F. J. Warden-Stevens, 34, Victoria-street, West- 
minster, has forwarded a brochure directing attention to 
the advantages of testing coal, which will be sent to those 
ag 1 f electrical 

andsomely got-up catalogue of electrical apparatus 
and fittings has reached us from Messrs. Marsh, . and 
Co., Limited, Gerrard-street, Soho, W. Code-words have 
been introduced for convenience in ordering, and prices in 
many cases reduced. 

Messrs. William Asquith, Limited, Halifax, have just 
issued new lists of their boring, drilling, and tapping 
machines. Sets of a motor-driven radial drills 
mounted on a portable plate for girder work are illus- 
trated with specifications. 

Messrs. Edward G. Herbert, Limited, Rosamond-street 
East (late of Cornbrook Park Works), Manchester, have 
forwarded us a catalogue of metal-sawing machines and 
various machine-tool accessories. Automatic machines 
for cutting rubber and stranded wire cables are included, 
and other tools for special a. 

The Acme Lathe and Products Company, Limited, 
Trafford-park, Manchester, have sent us a catalogue of 
screws, pins, studs, &c., of great variety in iron, brass, 
and steel. The book is thumb-indexed, and useful in- 
formation and tables are given in an appendix. 

The Electric and Ordnance Accessories Company, 
Limited, Birmingham have issued a catalogue of their 
Stellite telephones for use with existing electric bell 
systems. The instruments are of British manufacture, 
and have many new features. 

Messrs. Alley and Maclellan, Limited, Glasgow, have 
sent us catalogues of their ‘‘ Sentinel” agg" one engines, 
simple, compound, and triple-expansion. The catalogues 
are fully illustrated with photographs of plants installed, 
and contain much interesting engineering information. 

A brochure entitled ‘‘ Rope-driving” has reached us 
from Thomas Hart, of Blackburn, maker of the well- 
known ‘‘Lambeth” cotton ear ac Users of driving- 
ropes will find in it a great deal of practical information 
as to the installation and care of such drives. 

The British ——— Electric and Manufacturing 
Company, Limited, Manchester, have issued a new circular 
calling attention to their polyphase induction motors. 
Illustrations of their application to various machine-tools 
are given ; lists of weights and leading dimensions. 

The Langdon-Davies Motor Company, Limited, 101, 
Southwark-street, S.E., have sent us sheets illustrating 
their hi oy speed-reduction and friction clutch for 
eg m e aw obviates the = it oy _ and 
oose pulley, and appears particularly adapted for cases 
where the load has to be thrown on and off automatically. 

In a recent catalogue of pumping machinery we have 
received from Messrs. Robert Warner and Co., 97, Queen 
Victoria-street, London, E.C., we notice that considerable 
improvements have been made in the pumping wind- 
engines made by this firm. These engines, which have 
been associated with the name of the firm for many years, 
have been brought up to date, and are now constructed 
with fixed galvanised vanes in place of the movable ones 
hitherto used. The wheel is arranged to turn auto- 
matically out of the wind when the latter becomes too 
strong. For this purpose fantails are provided in the 
ordinary way. It will be remembered by those who 
visited the Royal Agricultural Society’s Show this year 
that one of these wind-engines was then on view, and well 
maintained the makers’ reputation for good workmanship. 
The towers, which are of steel for the smaller sizes, are 
—, and are strongly constructed to resist buckling ; 
while in the larger sizes they are hexagonal in plan. 
Careful attention has been given to the lubrication of the 
wearing Some very useful hydraulic tables are 
contained in the catalogue. 








Souto ArrioaNn SLEEPERS.—The reports upon the work- 
ing of the South African Government sleeper factories at 
Knysna and King Williams Town, and a sleeper depot at 
the Storms, have been presented to the South African 
Parliament. The comments thereon of Mr. Brown, 
engineer-in-chief of the Cape Government Railways, are 
somewhat ominous. He says:—‘‘These reports very 
forcibly bring to notice the unsatisfactory state of the 
colonial sleeper supply, and the a presents itself 
whether the establishments should not be closed down, 
for a time at all events. The matter is one affecting not 
only this and the forest department, but also, to a certain 
extent, the welfare of certain of the wood-cutters, who 
earn a small amount by cutting sleepers,” 
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TELEPHONE: 97, HOP. 
Belwedere Road, Westminster Bridge, 


LONDON, S.Ei. 
CONTRACTOR TO THE BRITISH, AUSTRIAN, DANISH, FRENCH, JAPANESE 
AND OTHER FOREIGN GOVERNMENTS. 


SIMPLE ann COMPOUND 


AIR COMPRESSORS 


For all Services and any Pressure. 
STANDARD MACHINES ALWAYS IN PROGRESS. 


Also HIGH SPEED ENGINES of 


OPEN and ENCLOSED TYPES. OPERATED by STEAM or AIR. 


























nian a FREE ON APPLICATION. 


W. H. ALLEN, Son & Co. Lia. 


Queen’s Engineering Works, BEDFORD. 
QUEEN ANNE'S CHAMBERS, WESTMINSTER, $.W. 


—-> —«» MANUFACTURERS OF — 


eooseo ENGINES 
FOR POWER AND TRACTION WORK: 


STANDARD TWO and THREE CRANK COMPOUND 
and TRIPLE-EXPANSION TYPE from 30-1500 B.HP 


ABOUT 150,000 HP. SUPPLIED OR IN HAND FOR CORPORATION 
eg MUNICIPAL AUTHORITIES, ELECTRIC LIGHT COMPANIES, 
RANSMISSION AND TRACTION INSTALLATIONS. 
Engines can be seen in operation in various parts of the United Kingdom at any 
time on an appointment being made with us. 3716 
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Telephone: Nat., Cables and Telegrams: 


5087 and 5097, BANK. “STEAMPUMP, LONDON.” 











The above illustration represents one of our Rectangular Admiralty Surface Condensers, mounted upon our Combined 
Air and Circulating Pump, having Compound Steam Cylinders, as erected at the Erith Electric Light Station 
for the Urban District Council. 





SucTION VALVELESS AiR Pumps. | stcam TURBINE PLANTS 
MULTI-CURRENT FEED-WATER HEATERS. USE OUR 


Avrowaric Exaaust Rewer Vavves, | _ ‘Z/ATWe ORY VACUUM PONES 
ExHausT OIL SEPARATORS. 28 INCHES VACUUM 


Guaranteed. 


THE BLAKE & KNOWLES STEAM 
PUMP WORKS, 


179, QUEEN VICTORIA STREET, LONDON. 
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MIDLAND RAILWAY COMPANY’S 
STEAMSHIP SERVICE. 
(Continued from page 140.) 

On our two-page plate this week we illustrate the 
monoliths forming the foundations for the round- 
heads at the entrance of the harbour, and for the ad- 
jacent walls of the basin, where there was nota sound 
bottom within such depths as made construction in 
trenches possible. The roundheads are 300 ft. apart, 
and only a short distance removed from the main 
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Fig. 40. 





the two-page plate, will be studied with interest. 
Figs. 21 to 31 refer to the shoe of the circular 
monoliths for the roundheads. It will beseen that 


the diameter over the skin-plates is 55 ft., and that 
the depth in the circumferential sections is 8 ft., 
and 8 ft. wide at top. This part was built up of 
plates, angles, and tees, as shown in the section 
Fig. 28, specially stiffened at 3 ft. 3 in. from 
the cutting-edge by gusset plates and angles, 
as shown in plan on the lower part of Fig. 21, 











the constructional work, which are illustrated on- 





the outside brick walls of the monolith were 8 ft. in 
thickness, and that there were four 4-ft. transverse. 
walls across the interior, to stiffen the structure. 
The shoe was built with cross-girders. The cutting- 
edges, in this case of Y section, were 1 ft. less in 
depth than those of the circumferential edge, as 
shown in Figs. 23 and 27. The cross and side 
connections are well shown in Figs. 22 to 26. The 
cross-members were also filled with cement. The 
|total weight of steel in the shoe for each 55-ft. 
{monolith was 774 tons. Brickwork was preferred 





9:6 with close joints ~3'9">| 
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channel formed by Heysham Lake. They are built 
on monoliths, which constituted one of the most 
interesting features of the works, for being 55 ft. 
in diameter, they were the largest constructed in 
connection with harbour works. Of one of the 


roundheads a plan and section are reproduced on 
the two-page plate (Figs. 17 and 18), while a general 
view is afforded by the reproduction of a photo- 
graph, Fig. 16. The steel shoes were first built up 
of plates and angles, with a stiffened cutting-edge. 
Owing to the enormous superincumhent weight, 
which ultimately reached 6000 tons, the details of 





and of section Fig. 28. Intermediate stiffeners 
of lighter scantling, as shown in Fig. 24, were 
used at mid-distance between the main bays, 
which were at 4-ft. intervals. It should be noted 
that only for this depth of 3 ft. 3 in. was the 
outside edge plated (Fig. 31). The upper part, con- 
structed of bar-frame, after being shuttered ex- 
ternally, was filled with concrete preparatory to 
sinking. The weight and cost of metal was thus 
greatly reduced, while at the same _ time -the 
strength was maintained adequate. It will be 
noted from the views given in Figs. 17 to 19 that 





‘structure, because it was cheaper; and although 
' concrete might have given quite satisfactory results, 
\it was felt, that brickwork would be more expedi- 
'tiously carried out ; the splendid performance 
attained justified this preference. 

The shoe having been put upon the site, the 
work of laying the bricks was carried on con- 
tinuously, while at the same time the material was 
excavated from the interior, partly by grabs, but 
| more extensively by manual labour, as it was found, 
‘especially at the greater depths, that the sand was 


| to the more usual cast-iron segments for the super- 
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too hard for the grabs to grip. Pumps were kept 
at work in each of the four internal divisions to 
cope with water leaking from below. The ordinary 
red brick used was set in 2 to 1 cement mortar, 
and work was continued day and night. The 
monoliths were sunk until rock was reached, at a 
depth of 72 -ft. below ordnance datum, which is 
equal to-42$ ft. below the harbour bottom. The 
lower part .of the interior was then sealed with 
6 to 1 concrete to a height of about 15 ft. The 
cores were next filled with sand, tipped into 
water to a level almost equal to the harbour 
bottom. Above this, 9 to 1 cement concrete 
was laid to the level of the brickwork of the 
monolith, which terminated about 13 ft. above the 
harbour bottom. For the remaining 45 ft. the 
roundhead was constructed in the usual way, with 
6 to 1 massed concrete within shuttering. The 
circumferential walls have a batter of 1 in 20 in 
front, and are stepped at the back from a thickness 
of 15 ft. at the harbour bottom level to 6 ft. 6 in. 
at the top; the coping is of dressed ashlar. The 
transverse walls continue 4 ft. in thickness up to 
the top. The upper parts of the cores are filled 
with massed concrete. 

The photograph reproduced on the two-page plate 
(Fig. 16)shows the two roundheads with the new dock 
in the distance, while in the foreground there is the 
lower part of the temporary dam, which had been 
tipped across the site of the entrance to exclude 
tidal water from the whole area of the harbour works. 
This has since been completely dredged away by 
the bucket-dredger shown in the engraving. A 
close examiner of the photograph reproduced may 
discover sheet piles at the base of the roundhead ; 
their presence is explained by the fact that it was 
originally intended to use timbering, and the few 
piles shown were driven before it was decided to 
depart from this method. They have since been 
drawa, and used in the erection of the fish staging. 

Wing-walls have been formed outside of the 
roundheads to suit the 1} to 1 slope on the outer 
face of the embankments against which the round- 
heads as well as the wing-walls abut. There is a 
short wing-wall on the inner side also of the 
northern roundhead, owing to the fact that the 
north wall of the basin has a sloping side for a 
considerable part of its length. These wing-walls 
are carried on monoliths of a similar character to 
those already described. They are smaller, and 
rectangular on plan, measuring 24 ft. by 17 ft. They 
are constructed with 4-ft. brick walls, with 3-ft. 
transverse walls, having cores 6 ft. by 9 ft. The 
construction of the shoes of these monoliths is 
illustrated on the two-page plate (Figs. 32 to 39). 

The bar-frame system is adopted also in this 
case. The depth of the outside edge is 5 {t., while the 
width at top is4ft.6in. In this instance, how- 
ever, rods extend 10 ft. upwards from the stiffen- 
ing diaphragm in the cutting-edge into the brick- 
work (Fig. 38). The transverse girders, too, 
are of increased depth. The connections and 
details are well shown by the drawings reproduced 
on our two-page plate. 

During the process of sinking it was only neces- 
sary to have one pump for all four cores, the 
delivery pipe being passed through the centre 
wall. In putting in the series of monoliths, it was 
important that in each case the pressure on opposite 
sides should be the same, so as to insure that there 
would be no tendency to tilt. To meet this diffi- 
culty it was decided, in proceeding with the series, 
to sink in the first instance only alternate monoliths, 
leaving a space practically corresponding to the 
width of the monolith, which was per ewan Fs filled 
with the other monolith (Fig. 18). There is only 
about 3 ft. between the monoliths as completed. 
The result was that there was only a slight tendency 
to tilt, and this was counteracted by raking timbers. 
The space between the circular monolith under 
the roundhead and the adjoining square monolith 
required to be specially treated, and here piles 
were driven over the area at about 3-ft. 6-in. 
centres, and connected with timber caps on which 
concrete was laid. The piles were driven from 
such a level that the base of the concrete was 
10 ft. below the harbour bottom. The monoliths 
extended from the southern roundhead for a dis- 
tance of 130 ft., and from the northern roundhead 
for 400 ft. In this connection we give, in Fig. 20 on 
our two-page plate, the data as to strata discovered 
by a borehole sunk at this part of the site. 

The first of the basin wall begun was that for the 
north wharf, and afterwards the south quay was 
begun inshore and run out to the south roundhead, 





Close sheet piling, 12 in. by 12 in. and 36 ft. 
long, was first driven, and a trench excavated ; 
in order to carry the excavation deeper, 12-in. 
by 6-in. piles 20 ft. long were driven inside 
the first timbers, and these formed the walls 
of the lower part of the deep trench within which 
the quay walls were erected from foundation level. 
It was found as the work advanced that the sound 
strata fell from east to west, or from land to sea; 
and thus it was possible ultimately to dispense 
entirely with the sheet piling, and to use board- 
ing only for the sides of the trench. Blue and 
boulder clay was found over the rock, but 
finally the stratum became entirely of rock for a 
depth of 38 ft. under the overlying sand of the 
foreshore. Under these conditions it was quite 
convenient to work without any timbering. 

We reproduced on page 142 ante (Figs. 10 to 13) 
sections of the quay walls. A typical section, how- 
ever, is now given on page 201, Fig. 41. The walls 
are of cement concrete in the proportion of 7 to 1, 
but for 9 in. in depth from the face the proportion 
was improved to 5 to 1. The section was of 
greatest dimensions in the length from the 
roundhead to about the centre of the passenger 
landing-wharf, the thickness at the bottom being 
29 ft., stepped at the back to 6 ft. 6 in. at coping 
level (Fig. 41). The shore end of the basin is in 
rock, so that the wall is there of lighter section at 
the base. The walls of the basin were built to a 
height of 9 ft. above high water of ordinary spring 
tide, but in the case of the roundhead and adjacent 
walls the height is 15 ft. The back is for the most 
part filled up with ordinary sand, but at each of 
the set-ons there is built rubble backing to act as a 
drain ; pipes were laid from these drains through 
the wall to the face, but these were stopped up after 
the concrete had set. 

The work of excavating the area of the basin was 
carried out with satisfactory expedition, the con- 
tractors having a number of steam-grab excavators 
and steam navvies. A large part of the stuff was 
cleared by a German excavator, running on rails of 
broad gauge, and having projecting at the sides a 
bucket-ladder, whose weight was counterbalanced by 
the boiler, ladder-operating engine, and traversing 
gear. This excavator dredged nearly 2400 cubic 
yards of sand per day of ten hours, the material 
being tipped by the buckets into wagons, and used 
for filling in the extensive area now occupied by 
sidings. 

The timber staging in front of the south wall of 
the dock, extending to 1600 ft. in length, forms an 
interesting feature of the work, and of this we re- 

roduce detail drawings on page 201 (Figs. 40 to 51). 

naddition to the platform at the coping level there 
are two stages at lower levels, at 12-ft. intervals, to 
suit the lower states of the tide (Figs. 40 to 42). These 
stages are formed of planking carried on cross-beams, 
which, again, are supported by cast-iron brackets 
secured to the face of the concrete wall, and by 
vertical timbers which form the principal members 
of the structure. These latter members consist of 
pairs of pitch-pine piles, 12 in. by 6 in., with 12-in. 
chocks at intervals between them. Each pair rests 
on a cast-iron base-plate, secured by lewis bolts 
to stone foundations let in at the toe of the con- 
crete wall, as shown in the cross-section, Fig. 41. 
These base-plates are illustrated in detail in Figs. 46, 
48, and 50, from which it will be seen that while the 
pile is bedded for a depth of 6 in. intoa cavity in the 
base-plate, there are also angles carried some distance 
up the piles, with bolts passing completely through 
the timber. In front of the main pairs of piles 
there are two more piles of Karri, 12 in. by 12 in., 
which serve also as fenders, and spiked to them is 
a rubbing-piece. There are thus four piles in each 
group, and these, as shown in Fig. 48, are con- 
nected together with bolts, packing-pieces being 
inserted where such bolts are used. 

The top stage is level with the quay, and is 9 ft. 
above high water ; the second stage is 3 ft. below 
high water ; and the lower stage is practically at 
middle tide level, the distance between the respec- 
tive landing- stages being 12 ft. As the front 
timbers are vertical, and the concrete wall battered, 
the width of the lowest stage is less than that 
above it. Figs. 45 and 47 show in detail the inner 
supports of the cross-beams. Fig. 45 shows the cast- 
iron wall brackets, which carry 12-in. by 6-in. walings 
that extend from end to end of the concrete wall and 
parallel with it. Resting on these walings are the 
12-in. by 12-in. cross-beams, on which the decking of 
the platform is laid (Fig. 42). The outer end of each 


| cross-member passes between the two adjacent ver- 





tical piles in front, and these are here connected by 
angles, as shown in the detail, Fig. 43. Galvanised 
spikes are also passed through the piles. To prevent 
any possibility of forward movement, the staging 
at each cross-beam is tied back to anchor-plates, 
well within the concrete work. The anchoring-rods 
for the top stage are secured to a segmental bracket 
(Fig. 47) riveted to a j-in. plate on the bottom of each 
cross-member, and from this radial segment 1}-in. 
rods pass diagonally through the concrete work 
to the anchor-plates, which are of a flat V section, as 
shown in the plan, Fig. 44. In thus using diagonal 
rods, each cross-member is stayed to two separate 
anchor-plates, and there is thus security not only 
against forward slip, but lateral movement of 
the stage is also counteracted. In the case of the 
lower stages similar diagonal rods.have been intro- 
duced ; but they are secured to a lug at the rear of 
the wall bracket. The form of this lug is shown 
by the details of these wall brackets for the 
intermediate staging, Figs. 45 and 49. The top 
decking is close-timbered, 6 in. thick ; the flooring 
at other levels is of 6-in. by 4-in. longitudinal 
timbers, with }-in. spaces between them. 

The stages are built up in bays of 10 ft., and the 
question of a fence between the front vertical 
members occupied considerable attention. The 
first idea, as shown in the left part of Fig. 40, 
was to provide cast-iron tube rails, to be re- 
cessed between the vertical timbers, with roller- 
bearings to facilitate opening and closing for the 
passage of passengers and cattle to or from the 
ships alongside. Chains were also considered, but 
ultimately it was thought that the cheapest and 
most convenient method was to fit timber gates, to 
be lifted off and on when the ship’s gangway was 
put ashore. These timber gates make it impossible 
for sheep or pigs to fall into the dock. 

From each of these landing-stages there are pas- 
senger stairways up to quay level at five separate 
points in the length of the wharf. For cattle there 
are two inclined subways from each level, leading 
to subways under the railway, which communicate 
with a separate roadway passing to the cattle-lairs, 
pens, and paddocks, situated at the head of the 
dock. These subways are shown on Fig. 40. A central 
passage is provided for the drover, leaving room for 
the cattle to pass in single-file on either or both 
sides. There is thus no tendency for them to get 
jammed owing to crowding at any point, as is the 
case when three or four can walk abreast. 

(To be continued.) 





THE WORKS OF THE GENERAL 
ELECTRIC COMPANY. 
(Concluded from page 173.) 
Tae Curtis StreamM-TurRBINE. 

CONSIDERABLE space has been devoted in En- 
GINEERING* to the Curtis steam-turbine, so that no 
description of it is necessary in this article. For 
some years this invention has been the subject of 
experimental investigation at Schenectady, under 
the direction of Mr. Curtis and of the General 
Electric Company’s engineers, in order to establish 
data and laws which would form a basis for the 
correct design of commercial apparatus. About 
two years ago the results of these experiments gave 
data which showed great commercial possibilities, 
and since that time the manufacture has progressed 
on a large scale. The contracts for these machines 
now aggregate 230,000 horse - power in turbine- 
driven electric-generators, the largest size so far 
built being 7500 horse- power. Thus a great 
industry has been brought into existence in a very 
short time, and the General Electric Company's 
works at Schenectady can fairly claim to be the 
birthplace of the Curtis steam-turbine. ; 

Building No. 20 on plan, Fig. 1, page 171 ante, 1s 
devoted entirely to turbine work ; it has a length of 
803 ft. with a breadth of 98 ft., and has a ground area 
of 78,694 square feet, with a total floor space of 
114,052 square feet ; this building has only recently 
Leen completed. Fig. 8, page 204, is a view of the 
widest bay, looking down towards the main en- 
trance; on the left-hand side of the illustration 
there are two smaller bays. The engraving also 
shows turbines of capacities varying from 500 to 
5000 kilowatts, in different stages of completion. 
The whole of this shop is provided with a machine- 
base floor, and in the illustration will be noticed a 
number of tools clamped to the floor and in opera- 


" See ENGINEERIXG, page 97 ante; also vol. Ixxvii., 
pages 181 and 270, 
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tion. The casting marked A in the same figure is 
one of the revolving parts for a 5000-kilowatt 
turbine, and is 12 ft. in diameter. The most 
numerous machine-tools in this department are 
vertical lathes, all more or less of the same pattern, 
and each having two tool-holders attached to the 
horizontal slide; the largest is designed to take 
work up to 16 ft. in diameter. Most of these lathes 
were manufactured at the Niles Tool Works, 
Hamilton, Ohio. 

The most interesting and novel machines are 
those employed for cutting the turbine blades from 
a solid metal ring (see Fig. 9, page 205); but there 
are other patterns, and quite a large number of 
these machines are now in daily use. Some of the 
cutting tools have a rotary motion, and are mecha- 
nically drawn back into the tool-holder as they pass 
the solid metal on the under side, whilst others only 
travel to and fro, cutting on the forward strokes. 

The test-bed for steam-turbines is situated at the 
top end of the main bay. The largest machine 
being tested at the time of our visit was a 5000- 
kilowatt unit, mounted on a surface-condenser, 
constructed for the Boston Edison Company. 
For testing a large turbine, a wooden scaffolding is 
erected around it, with small stagings to permit a 
thorough examination of every part; this will be 
noticed at B, in Fig. 8. The main aisle, includ- 
ing the test-bed, is served by three overhead 
electric travelling cranes, made by the Youngs- 
town Engineering Company ; two are of 15 tons 
lifting capacity, and the third is a 30-ton ma- 
chine; each has a span of 44 ft. 9 in. Beyond 
the test-bed is a row of machine-tools; one of 
these, a large vertical lathe of the ordinary type, 
is fitted with an emery-wheel attachment on one of 
the tool-holders, the emery wheel being revolved 
by an electric motor bolted to the horizontal slide. 
This wheel is employed in trueing-up the centre 
hole of large turbine elements, which are bolted to 
the revolving lathe-table. 

The two side bays of this department are used 
chiefly for machining the ©.L. type of motor and 
generators of small size; at one end there are 
three machines for cutting the turbine blades from 
the solid. This part of the building is provided 
with four overhead cranes, worked by hand. 

A gallery runs the whole length of the shop over 
the two smaller bays; the larger part of this floor 
space is used for fitting up the frames of small in- 
duction motors ; there are some very fine multiple- 
spindled drilling-machines by the Bausch Machine- 
Tool Company, Springfield, Mass., in use for drill- 
ing all the side holes simultaneously in the frames 
of these motors. There are also a number of high- 
speed profiling machines for brass work, by the 
Garvin Machine Company, New York. Another 
part of this gallery is devoted to making copper- 
strip and copper-gauze brushes, as well as to the 
manufacture of the cable terminals for the large 
generators. 

As is well known,* the Curtis turbines are built 
with different numbers of stages, by which is 
meant the number of groups of expanding nozzles 
through which the steam passes between corres- 
ponding sets of wheels. The first were built with 
two stages and four wheels in each stage, as shown 
in Fig. 10, page 208. They are now made in larger 
sizes, with four stages and two wheels in each stage ; 
it is found that this development gives an improved 
efficiency. Further experiments are now being 
made with a view to applying six stages to the 
larger turbines. F 

The nozzles delivering the steam to the buckets 
are of tapered form, as illustrated in Fig. 11, page 
208, the tapering’ being so proportioned that the 
expansion within the nozzle imparts to the steam a 
velocity corresponding to the reduction in pressure 
and increased volume; at the same time it gives 
the steam a definite direction for most efficiently 
imparting the energy of its velocity to the buckets. 

he effect of the expanding nozzle will, perhaps, 

be best appreciated by giving some figures re- 
— to a 2000-kilowatt four-stage Curtis tur- 
ine :— With steam at 165 lb., the pressure at the 
end of the nozzle in the first stage is about 58 Ib. ; 
at the end of the nozzle in the second stage about 
18 1b. ; in the third stage about 5 lb. ; and in the 
fourth stage about 1 1b. 
a principle of combining the expanding nozzle 
with several stages permits of low peripheral 
gh that of the Curtis turbine varying from 
0) to 450 ft. per minute, according to the size. 


The buckets of these turbines are cut from 
the solid disc in the smaller sizes; for the larger 
diameters they are cast in sections and bolted to 
the periphery of the revolving wheel: examples 
of the latter are shown in Fig. 12, page 208. The 
centrifugal governor and synchronising motor, which 
operate by controlling the number of nozzles sup- 
plying steam to the first stage, are mounted on top 
of the shaft, as shown in Fig. 13, page 209; the 
former is connected by mechanism, which operates 
small relay valves, which in turn control the valves 
admitting steam to the nozzles. As the load in- 
creases the number of nozzles in action is increased, 
and at no time is there any throttling of the steam. 
The efficiency of steam consumption is, therefore, the 
same at fractional loads as at full, and at overload. 

The number of nozzles used can maintain the 
efficiency at the maximum overload for which the 
turbine is designed, and which is commonly about 
50 per cent. The wear on the buckets of the Curtis 
turbine is small, and is practically confined to the 
first set of fixed intermediates, which can be cheaply 
replaced. The General Electric Company. have 
found that superheated steam has less wearing 
effect than steam containing moisture ; although in 
the latter case the wear is so small as to be prac- 
tically negligible. It is claimed that the economy 
of steam consumption is approximately improved 
1 per cent. for each 14 deg. of superheat. A high 
vacuum is especially important, as between 27 in. 
and 28 in. the steam consumption is decreased 
about 6 per cent. Where feed-water is expensive, 
or if for any reason it is desired to use the con- 
densed water over again, the surface type of con- 
denser is preferable; but in many cases the 
jet-condenser has been found suitable, and has 
the advantage of occupying a smaller space and 
being less costly. 

The first Curtis turbine made was of: the hori- 
zontal type ; but these are manufactured now only 
for small powers. A 1}-kilowatt machine of this 
type is illustrated in Fig. 14. After careful 
consideration of the advantages and disadvantages 
of the vertical type, the latter was adopted for 
all machines above 300 kilowatts capacity ; this 
arrangement permits of a very compact design, 
combined with mechanical simplicity. 

An important feature is the step-bearing at the 
end of the vertical shaft, which supports the weight 
of the revolving parts. It consists, as shown in 
Fig. 15, page 209, of two cylindrical cast-iron blocks, 
bearing one upon the other, and provided with a 
central recess to receive the lubricating fluid, which 
is forced in by steam or electrically-driven pumps, 
with a pressure sufficient to sustain the weight 
of the revolving parts, and remove all appreciable 
friction. All large steam-turbines are necessarily 
dependent upon forced lubrication ; in the Curtis 
vertical type the possibility of any trouble is 
minimised, and the cast-iron blocks can readily be 
replaced at trifling cost. In large stations, where 
several turbines are operated, weighted accumula- 
tors which maintain a constant oil pressure, and 
also act as a reserve, are found desirable. 

In consequence of the exact relation maintained 
between the revolving and stationary elements. by 
the step-bearing it is possible to operate the tur- 
bines with very small clearances between the moving 
and stationary buckets; experience, however, has 
shown that the reduction of clearance beyond 
a certain point is not beneficial. 

The first installation made by the General 
Electric Company was in the Newport Electric 
Light and Power Company’s station, where three 
500-kilowatt turbines are now in operation. The 
alternators are 60-cycle, 2300 volts, and are run 
at 1800 revolutions. The current is supplied 
for a mixed railway and lighting service, and 
the duty fluctuates from light load to 50 per 
cent. overload. In conjunction with the New- 
port Company, a series of tests have recently 
been made on one of these turbines ; with steam 
at 150 lb. pressure, at 150 deg. superheat, and a 
vacuum. of about 284 in., the steam consumption 
was 17.8 lb. per kilowatt-hour at full load. - It was 
also found that on a variable commercial railway 
load for 12 hours, ranging from 200 to 600 kilo- 
watts, the average consumption throughout the run 
was 20.73 lb. per kilowatt hour. 

The following table shows the number of Curtis 
turbines manufactured and on order at the Schenec- 
tady Works up to May 16, 1904 :— 


86 500-kilowatt 43,000 kilowatts 
2 800 1,600 


” ” 


17 1500-kilowatt 25,500 kilowatts 
2000 000 


20 ” , ” 
6 3000 18,000 si, 
32 5000 160,000}. 
165 290,100, 


EXPERIMENTAL RarLtRoaD TRACK. 


The experimental railroad already referred to and 
marked a on plan, Fig. 1, page 171 ante, is used in 
the development of electric-traction apparatus ; this 
railroad was built in 1896, and has since been in 
constant use. The plant consists of a car-shop (35, 
Plan Fig. 1), with sidings and about 14 miles of single 
track with 85-lb. rails laid on stone ballast. Energy 
is supplied from the works’ power-house through 
track conductors, consisting partly of a sectionalised, 
and partly of a protected third rail. In the sectional 
system the rail is divided into blocks connected by 
automatic switches, so arranged that the third rail 
is alive only on that section over which the train is 
passing. The rail carrying the current is of rect- 
angular section, and is mounted on insulating blocks 
of artificial stone. Over the third rail is placed a 
channel-iron covering. This rail has now been in 
operation for some years, during severe winter 
weather and snow, without failure or accident. 
The arrangement possesses the advantages of sim- 
plicity, protection from snow and sleet, and low first 
cost ; it is also a safeguard to persons crossing the 
tracks and to employés when making up trains. 
The position of the third-rail relative to the run- 
ning-rail has been chosen to afford the clearance 
required by the largest compound steam-locomo- 
tives. The permissible speed of the trains, which 
is limited by the length of the track, is about 50 
miles per hour. Interesting comparative tests were 
made some time back to determine the relative merits 
of steam-locomotives and electric motors for heavy 
traction work. These tests showed that the electric 
motor could accelerate a train more quickly than a 
steam-locomotive with the same weight on drivers, 
because of the longer-sustained draw-bar pull of 
the electric motor in comparison to the decrease in 
draw-bar pull of the steam-locomotive, due to 
changing the cut-off. 


Srncie-Paase Evecrric Traction. 


The General Electric Company have been making 
a series of experiments in single-phase traction, 
which are specially interesting at the present time, 
when so much is heard about the possibilities of 
such a system being used commercially. It is by 
the courtesy of the Company that we are enabled 
to publish the following abstract of the conclusions 
at which their engineers have arrived after a care- 
ful study of this question. 


The General Electric Coneeng claim that the advan- 
tages of the A. C. system are the lesser cost of conversion 
and distribution, and reduced operating expense of sub- 
stations. Its application is, therefore, desirable where 
the density of traffic is low—that is, where a more or less 
infrequent service is maintained over reasonable distances 
or where a more frequent or heavy service is maintain 
over distances greater than are now customary in D.C. 
work, It is also particularly desirable where trains are 
run in such units that the current drawn from the line at 
a given point is very large, and would necessitate con- 
verter sub-stations at frequent intervals if D.C. were 
used. Where heavy loads are concentrated at a few points 
on the line as against a load uniformly distributed over 
the whole system, or where the cost of motor-car equip- 
ment is small compared with the cost of transmission and 
distribution, the A. C. system is most suitable. 

As the alternating-current motor is single-phase, 
single-phase generating and distributing system com- 
mends itself on account of its simplicity. The step-down 
transformers may be tied together on the low-tension side 
through the trolley, with consequent reduction in amount 
of copper requi Each sub-station acts as a reserve to 
the adjacent one, and a transformer may be cut out with- 
out shutting down a trolley section. 

When it is necessary to instal or make use of a three- 
phase generator to take care of the operation of rotary 
converters, induction motors, &c., single-phase current for 
the A. C, railway ——- may be supplied from the three- 
phase generator. Such an arrangement is undesirable on 
account of the resulting unbalancing, and also the reduced 
capacity of the generator. It is preferable to balance the 
load at each transformer sub station by three-phase, two- 
phase transformers, connected two-phase on the secondary 
side, and feeding separate trolley sections from the two 
phases. The thee chant high potential transmission 
system has the advantage in this respect over the two- 
phase, requiring less copper for transmission, while at the 
same time it provides the feature of two-phase trolley 
distribution by connecting transformer sub-stations three- 
phase two-phase. Standard railway transmission poten- 
tials can be used—viz., 13,200, 22,000, and 33,000 volts. 
Step-down transformer sub-stations may be located 
along the line at intervals of from one to two miles apart 
when working at 550 volts, and 15 or 20 miles apart for 
2200 volts. Sub-stations contain preferably duplicate 








* See ENGINEERING, page 97 ante, 
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transformers connected to both transmission and trolley | 


line through automatic oil switches, and protected by 
lightning-arresters on either side. These transformers 
may be protected by corrugated iron or brick housing, and 
may or may not be provided with attendants, depending 
upon the local conditions. 

The General Electric Company have decided to use the 
following standard voltages :—550, 1100, and 2200 volts. 
A voltage of 550 is suitable for city running where a sepa- 
rate A.C. trolley is provided; and 1100 to 2200 volts 
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| The General Electric Company can now furnish 
| three standard sizes of motors : 50 horse-power, 75 horse- 
| power, and 125 horse-power, based upon regular railway 
|rating of one hour’s run at 75 deg. Cent. rise. It is be- 
ea | that these sizes will fully meet the 

ments of the suburban railway field, and other sizes of 
motors will be developed as occasion demands. The type 
of motor which this company has developed is known as 
the ‘‘Compensated A. C. Railway Motor,” and consists 
of an annular laminated iron field, with a distributed 


jt 





resent require- | 
d 


| cent. efficiency, including gear loss, depending upon the 
| size of the motors. 

It is stated that these A. C. compensated motors have 
a speed-torque curve as good as that of the D. C. series 
railway motor; it is also claimed that there is ample 
torque even at a considerable reduction in trolley poten- 
tial, and all equipments are capable of slipping their 
wheels without flashing over at the commutator. The 
efficiency of the motor is from 1 to 2 per cent. lower than 
that of the D. C. railway motor at the same output, while 


Fic, 8. Prixcrpat Bay or THE Curtis SteamM-TURBINE DepaRTMENT. 


may be used in suburban running, the latter voltage 
effecting a con<iderabie saving in teeder copper, which is 
one of the advantages of the A. C. system. In making 
preliminary calculations on A. C. trolley capacity, the 
apparent resistance of the trolley should be taken as 1.5 
times the ohmic resistance, to allow for inductive drop. 
Rail resistance may be figured as seven times the ohmic 
resistance with 25-cycle current. Thus a 70-lb. track-rail 
having 0.035 ohm per mile of single track will have 
0.245 ohm per mile of single track with 25 cycles A.C. 
current, 





winding similar to that of an induction motor, and an| 
armature provided with a commutator in general similar | 
to a D.C. railway motor armature. The distributed | 
character of the field winding fully compensates for the | 


the weight at present is approximately but 20 per cent. 
greater. ; 

The universal installation of the D. C. system practi- 
cally necessitates in many cases an A. C. equipment 





armature reaction inductance, so that power-factors ex-| capable of operating over D. C. tracks at the city 
ceeding 95 per cent. are attained at practically all speeds | terminals or en route, and the standard two and four- 
met with in suburban work. This type of motor is so| motor equipments of the above motors are provided 
designed that at the free running speed of the car, which | with a method of control permitting this double opera- 
is the condition most frequently met with in suburban | tion. The car equipment would consist, in brief, of the 
work, the power-factor and efficiency are a maximum, | following :— a. A - 

reaching 96 or 97 per cent. power-factor and 85 to 88 per! (a) Step-down transformer, reducing from either 550, 
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1100 or 2200 volts, as the case may be, to the motor poten- 
tial of approximately 300 volts. 

(b) Hand-operated or type ‘‘M” series-parallel con- 
troller, depending 5 °e: the size of the equipment, 
operative on A. C, or D.C. ; 

(c) Starting resistance of the standard type used in 
common on both A. C. and D. C. 

(d) Special insulated trolley base, using standard trolley- 
pole and wheel. 

(e) General car equipment and wiring, the high-poten- 
tial conductor being in grounded-iron pipe, with fuses, 
cut-outs, lightning-arresters, &c. 

The above series-parallel control uses resistance for 
starting in both A. C. and D. C. service, and most of the 
— apparatus can be used with both A. C. and 
D 


The potential-control equipment can be elaborated for 
operating both A.C. and D.C. by providing partially 
duplicate control systems on a car ; but owing to the com- 
plication involved, potential control is not recommended 
for combined A. C. and D.C. service. Where necessary, 
with potential control to operate over lines equipped with 
D.C. trolley, it is advised that an additional A. ome trolley 
be installed over the same track. 


with the rotary converter D. C. system will be slightly in 
favour of the former when the proper amount of copper is 
installed in each system ; the better efficiency and a. 
factor of the D. C. motor being more than offset by the 
smaller trolley drop and absence of rotary converter losses 
in the A. C. system. 

Besides the suburban service, there is a field for the 
A. C. motor in the conversion of steam lines. Repeated 
investigations of different steam-operated systems warrant 
the belief that there is sufficient saving obtained with 
electrical operation to justify the first cost of electrical 
equipment. This saving is obtained where coal is as cheap 
as 2 dols. per ton, and where it reaches 3 dols. to 4 dols. 
per ton there is a saving over steam operation sufficiently 
large to pay 12 per cent. to 15 per cent. interest on the 
cost of equipment, after deducting all costs of electrical 
operation and maintenance. The alternating-current 
motor makes if possible to consider the conversion of 
certain steam lines, where the high cost of the rotary con- 
verter system, with its consequent heavy fixed charges, 
would make the D. C. motor impracticable. This electric 
conversion of steam roads is not limited to passenger work, 
but includes the haulage of freight trains of 2000 tons and 
3000 tons at the speeds common to such operation. Where 





silk and cotton covering and braiding-machines : 
one battery alone consists of twenty long benches, 
each fitted up with twenty-four separate machines. 
These are all driven by induction motors. Very 
few operatives are employed on this floor, one 
being able to attend to about thirty machines. 
Building No. 95 is the lead-covering department. 


PowER-STATION, 


The workshops of the General Electric Company 
absorb more electric energy to drive their machinery 
than is used in the whole city of Schenectady, 
including the power required for working a large 
tramway system. Building No. 13, in Fig. 1, page 
171 ante, shows the position of the present power- 
station. Thethreelargest unitsitcontainsare of simi- 
lar design, and consist of 1200-kilowatt generators, 
each with 16 poles, running at 120 revolutions, and 
giving continuous current at 250 to 270 volts. These 





machines were built by the General Electric Com- 





The chief advantages of the A. C. equipment for sub- 
urban work are claimed to be as follow :— 

1. Less cost of static transformer stations as compared 

with rotary converter sub-stations; these latter will cost 
approximately 2000 dols. per mile for average work, while 
static transformer sub-stations will cost about 500 dols. per 
mile, leaving a net saving of 1500 dols. per mile in favour 
of the A. C, system. 
_ 2. Reduced feeder copper.—This advantage is met with 
in only very heavy suburban work, requiring a reinforce- 
ment of the two No. 000 or two No. 0000 trolleys required 
with either the A. C. or D.C. systems. The average sub- 
urban road having two trolley wires, when operated with 
D.C. motors, does not require any D.C. copper beyond 
that of the trolley itself; and in such systems the A. C. 
motor offers no advantages in the direction of reduction 
of feeder copper. 

3. Reduced operating expenses. — A rotary converter 
sub-station will cost very close to 2000 dols. per year to 
operate ; while the static transformer sub-station, requirin 
no attendance beyond casual inspection, may be o abel 
at not over 200 dols. per year, leaving a possible net 
saving of 1800 dols. per year per sub-station. It is an 
open — whether or not a sub-station will require 
attendance, as local conditions may require a man at a 
sub-station with the A. C. system as well as the D. C. 





4. The relative efficiency of the A. C. system compared 
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Fic. 9. 


water power is abundant and cheap, the conditions are 
especially favourable; but it is not necessary to limit the 
application of electricity to steam roads in the vicinity of 
water powers, as the steam-operated stations, with turbo- 
generators working A.C. motors, render it possible to 
consider any steam-operated road where train frequency 
is as great as 8 or 10 trains per day going in one direction, 
or 20 trains per day, total, in both directions. 


WIRE AND CABLE DEPARTMENT. 
Building No. 93 (see plan, Fig. 1, page 171 





pany, and are direct-coupled to three compound 
tandem engines, with Corliss valves, built by Messrs. 
McIntosh, Seymour, and Co. Besides these there 
is another large set of an older make, driven by a 
three-cylinder compound engine of the vertical 
marine type, with one high and two low-pressure 
cylinders. The generator for this set is a 225-kilo- 
watt 6-pole continuous-current machine, giving 900 
amperes at 250 volts. Five 400-kilowatt rotary con- 
verters and 20 transformers, all of which were built 


ante), with a floor space of 132,913 square feet, ‘by the company, form the remainder of the equip- 
and covering an area of 650,073 square feet, ment: These latter sets constitute a sub-station for 


is a three-storied building devoted entirely to 


converting current generated at Spiers Falls, which 


the manufacture of insulated wire and cables is situated about 40 miles from the works up the 
used by the company; this amounts to no less| Hudson River. The power is transmitted at 25,000 


than 15,000,000 lb. of copper per annum at the 
present time. A large number of rubber mills are 
employed, all electrically driven ; usually one large 
motor coupled direct to the main shafts is employed 
to drive two mills. There are also stranding 
machines, taping machines, and all the other plant 
required in the manufacture of cable. On the 





second and third floors there are a great number of 


volts, and converted into direct current at 250 volts, 
when it is distributed to different parts of the work 
for driving various machines. A new power-station 
is being built to take the place of theold one. This 
building (No. 85 on plan) is now nearing comple- 
tion, and some of the machinery is already installed. 
The electrical equipment of this new station is to 
be four 1500-kilowatt and one 2000-kilowatt Curtis 
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turbines. The foundations for these are already 
built, and some of the units are now erected. 
Besides these the foundations for four testing-stands 
are completed ; they are of such a size as to accom- 
modate four other turbine sets, ranging in output 
from 500 to’ 5000 kilowatts. When finished, the 
boiler-house will be furnished with eighteen large 
Stirling boilers, each of 515 horse-power ; ten of 
these are already in working condition, and the 
other eight have yet to be completed. They will 
all work at a pressure of 175 lb. per square inch, 
and will be automatically fired. 

The coal-conveying plant is of the McCaslin over- 
lapping-bucket type. It runs for the entire length 
of the building, both under and over the boilers, 
and can be used for conveying coal to the hoppers 
above, or for taking the ashes from underneath. 
The lines of rails that run close beside the build- 
ing, and the house where the coal is picked up, are 
both indicated in the ground plan. The railway 
wagons are run into this house over the .hopper 
leading to a coal-crusher, trucks with movable 
hottoms being used; the coal passes through the 
crushing machinery into elevator buckets. Great 
difficulty has been experienced in handling coal in 
America during the winter, as it becomes frozen, 
and is very difficult to unload until thawed by a 
steam jet. There are two elevators, each worked 
by a 25-horse-power electric motor. The total 
length of buckets for each elevator is about 700 ft., 
and these together are capable of handling 80 tons 
of coal per hour. The boiler-house has two chimneys 
200 ft. in height. Fig. 16 on page 209 is a plan 
of the new power-station ; it is of great interest, 
because it shows the space occupied respectively by 
the steam-generating plant and the turbines. 


MIscELLANEOUS DEPARTMENTS. 


Want of space prevents us from describing a 
large number of other departments which are 
marked upon the plan, Fig. 1 (page 171 ante). 
We have, however, dealt with the most important, 
and must content ourselves with a brief notice of 
some of the remainder. 

Building No. 23 is the switchboard department ; 
the boards are assembled on the first floor, whilst 
their component parts, the circuit-breakers and 
miscellaneous devices, are produced in different 
portions of the building. On the top floor, oil- 
switches are made to deal with currents up to 
100,000 volts. In building No. 24, besides train- 
controllers and other small apparatus, searchlights 
are made in many sizes. One of the largest search- 
lights yet built has just been completed in this de- 
partment, and it is now used in the St. Louis Exhi- 
bition for advertising the Woman’s Magazine. It 
has a projecting lamp 7 ft. in diameter, and a power 
approximately equal to 6,000,000 candles. On the 
ground floor of this building there are 60 auto- 
matic screw-cutting machines, each turning out 
from 5000 to 8000 screws per day. 

There are 275 persons employed in No. 26, of 
whom 180 are women, making such articles as lamp- 
sockets, receptacles, snap-switches, &c., used for 
house-wiring. An average week’s work in this 
department amounts to something like 220,000 dif- 
ferent pieces of these miscellaneous devices, involv- 
ing a use of two-and-a-half million small screws, all 
of which are made by automatic machinery. 

Small steam-engines, afterwards to be direct- 
coupled to electric generators for use on board 
ship, are manufactured in building No. 5. It is 
here that the majority of the lighting sets for the 


American men-of-war are made, and it is inte-| 


resting to learn that a great deal of the electrical 
apparatus used in the Russian battleships which 
have been engaged in the Russo-Japanese War was 
constructed here ; and also that an armature for the 
generator previously installed on the Variag was 
forwarded from this department the day before 
that battleship went down in Asiatic waters. 
Building No. 6 isthe research laboratory, where a 
number of employés are always devoting their 
time to original investigation and research work. 
In this building is situated the General Electric 
printing plant, which is said to be one of the most 
complete of its kind in the United States. Build- 
ing No. 11 is the main testing department ; and if 
space permitted, a great deal that is technically in- 
teresting might be written on the subject ; but we 
must confine ourselves to general remarks. The 


men employed in this building are graduates from 
the leading technical colleges and institutions of 
the world. There are from 200 to 300 men of 
many different nationalities always employed, who 


have graduated in about seventy-five different col- 
leges.. Nearly every civilised country has been 
represented here at some time or other. 

The blacksmiths’ shop has a ground area of 
27,517 square feet, and is fitted up with every 
modern appliance. The pattern-shop (No. 77) 
is one of the largest in the country, but is still 
found inadequate for the work required. The 
shape and area of the foundry building will be seen 
on the ground plan, where it is marked No. 131, 
adjoining the foundry No. 83; about 160 tons of 
iron are used in this department per day. A great 
deal of small moulding is done by means of pneu- 
matic moulding-machines. One of the largest build- 
ings (No: 84) in the whole establishment is devoted 
tothe construction of transformers. ° 








LITERATURE. 


A Treatise on the Principles and Practice of Dock Engi- 
neering. By BryssoON CUNNINGHAM, B.E., Assoc. 
M. Inst. C.E., of the Engineer’s Department, Mersey 
Docks and Harbour Board ; author of ‘‘ Building Con- 
struction,” &c. 1904. London: Charles Griffin and 
Co., Limited. [Price 30s. net. } 

It is impossible to study the contents of this 
volume without recognising not only that the author 
has expended an immense amount of time and care- 
ful labour on its preparation, but also that by that 
labour he has succeeded in making a very meri- 
torious addition to our technical literature. The 
subject on which the author writes is very wide 
and very complex; and its importance to the 
British public is so great that a text-book which 
deals with it in a thorough manner is sure of a 
hearty welcome from practical engineers and 
students of engineering. We feel certain, therefore, 
that Mr. Cunningham’s work will soon become 
popular with that section of the community, and 
will find a place in the engineer’s technical library, 
for it would be difficult to find a more thorough 
treatise on the subject of dock engineering. 

It would be a pleasure to deal here with the 
author’s treatment of each sub-division of his sub- 
ject, but as the volume is a bulky one, and contains 
a great mass of detail, that procedure would re- 
quire a much greater space than can be spared for 
this notice. We must, therefore, be content 
merely to outline the work, and to indicate the 
author’s analytical method of treatment in the most 
general manner. 

The opening chapter. is purely historical and 
general, and although it gives an interesting sketch 
of recent progress in dock construction which forms 
pleasant reading, we need not dwell upon it here. 
In Chapter II. the subject of dock design is briefly 
discussed. The principles involved in this sub- 
ject are plainly indicated, and practical illus- 
trations of the application of these principles are 
supplied by diagrams and descriptions of the 
main features of various typical dock systems 
at home and abroad. When once the design has 
been settled, the next question is the construction, 
so in Chapter III. we find a. discussion of the 
principal engineering appliances -used in such 
undertakings, e.g., various forms of pile-drivers, 
concrete-mixers, excavators, dredgers and hoppers, 
dais, pumps, &c. Although we have given here 
only a catalogue of appliances, it must not be 
thought that it is the same with the author. On 
the contrary, he discusses each appliance, and at 
times goes into theoretical considerations, as, ¢.g., 
in- calculating the conditions for equilibrium of 
pressures in a coffer-dam. Chapter IV. deals with 
the materials of construction, and contains a large 
amount of valuable information regarding concrete, 
iron and steel, timber and stone, their physical and 
mechanical: properties, and their behaviour under 
the action of sea-water. 

In Chapters V. to VIII., inclusive, the author 
discusses the construction of the different parts of 
a dock system, beginning with the walls; then 
passing to entrances, passages, and locks ; then to 
jetties, wharves, and piers ; and, finally, to dock- 
gates and caissons. In the first of these chapters 
there is much theoretical matter, as the author 
analyses in detail the stresses in retaining-walls, 
applying Rankine’s theory of conjugate pressures 
and also the theorems of Coulomb and Chaudy. 
But the bulk of this and all the other chapters is 
extremely practical, and by numerous diagrams the 
author assists the reader greatly to an apprecia- 
tion of the teaching of the text. In each of these 











four chapters practical illustration of the subject 





under discussion is given by references to actual 
docks. 

Four chapters still remain. The first deals with 
accommodation for goods on the quays, and dis- 
cusses the features of the design and construction 
of transit shedsand warehouses. The next chapter 
is devoted to dock bridges, classifying them and 
describing the different types, and discussing theo- 
retically the stresses in movable bridges. Here, 
and elsewhere in the volume, the author gives tables 
of data, which are of great use to practical engi- 
neers, and make the volume a convenient work 
for purposes of reference. Chapter XI. gives an 
excellent and comprehensive analysis of the re- 
quirements of repairing dépéts and of the manner 
in which these are met in the construction of 
graving and repairing docks. The final chapter 
deals with the miscellaneous equipment necessary 
for efficiency and economy in the working of docks. 
There isan interesting discussion here of the rela- 
tive advantages of water, steam, and electricity as 
sources of power, and from the results of practical 
crane tests by various experimenters, as well as 
from theoretical considerations, the author con- 
cludes that for convenience and adaptability elec- 
trical energy stands first, while hydraulic power 
has the advantage in simplicity and control. The 
remainder of the chapter is an exposition of the 
application of these two sources of energy to dif 
ferent classes of dock machinery. 

From this bare outline of Mr. Cunningham’s 
work it will be seen that he has dealt with his 
subject thoroughly and comprehensively. His 
expositions of the different problems raised are 
always clear, and his compilation, from various 
sources, of the results of investigations on these 
problems adds very considerably to the usefulness 
of the volume. ‘The diagrams and plates are 
throughout excellent and well chosen. Although 
there is so much detail in the volume, there is 
nothing superfluous, and the whole work forms a 
storehouse of information for the instruction of 
the intelligent student. We congratulate Mr. 
Cunningham, and cordially recommend his treatise 
to all interested in dock engineering, and we would 
also add a word of praise to the publishers for the 
excellence of their workmanship both in printing 
and in the execution of the diagrams by which the 
book is illustrated. 


The Grant and Validity of British Patents for Inventions. 

By James Roperts, M.A., LL.B. London: John 

urray. [Price 25s. net.] 

Any work on the subject of Patents for Inven- 
tions must, of necessity, be a law-book. Mr. 
Roberts has essayed a very difficult task : that of 
writing a law-book that shall be understood by 
people who have had no legal training, and who, 
to twist the words of a well-known statesman to 
suit the present case, have not been taught tv 
think legally. The workis on the whole well done, 
but, in our opinion, will be more useful to the 
lawyer and patent agent than to the class for whom 
it is primarily intended. The book is in some 
places much too diffuse, and will tend to confuse 
the amateur specification writer who goes to its 
pages for instruction and guidance ; and we fear he 
will be caused, while avoiding some of the numerous 
snares and pitfalls which beset the footsteps of all 
who have to do with patents, to fall into others. 

Mr. Roberts, in his preface, has made a slight 
slip in saying that the report of the Committee on 
which ‘the Patents Act of 1902 was based stated 
that 42 per cent. of the patents granted in each 
year are invalid on the ground of the inventions 
having been patented already in this country. From 
a perusal of the evidence on which this report was 
based, it appears that the 42 per cent. refers not to 
invalid patents, but to cases where there were prior 
specifications to which it would have been desirable 
to draw the inventor’s attention, so that he could, 
if he saw fit, amend his specification, and thus 
differentiate his invention from that which had 
gone before. Under the new procedure, which the 
Act brings into force, the applicant for a patent 
will have these earlier specifications brought to his 
notice ; and as there will arise questions of alleged 
anticipations, the inventor will have to consider 
such questions in future before the grant is made, 
and not, as now, when brought to his notice during 
the progress of litigation. A 

As will have been gathered from the title, the 
scope of the book does not go beyond the grant of 
the patent and the amendment of specifications. 
Such questions as arise thereafter, e.y., infringement 
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and the like, and the discussion of which usually 
takes up a large portion of the pages of works on 
patent law, are not dealt with, except incidentally. 

The work is divided into three portions. The 
first comprises the rules and principles affecting the 
grant and validity of patents, and the practice 
respecting the amendment of. specifications. This 
part of the volume is very full—indeed, unnecessarily 
so—and will tend, in many places, to confuse those 
who have not been taught to think as a lawyer. 
Although what is written appears to be very sound 
law, yet, as the book is written for and from the 
poiut of view of inventors, it appears to us 
that the inventor will be hampered. instead of 
helped by what is set before him. As an instance, 
we may point out that, in our opinion, the layman 
is not much assisted when he is told that there are 
four natural divisions, or stages, to be considered 
in regard to his invention :—(1) The principles or 
laws of Nature ; (2) The method of application of 
those principles; (3) The immediate result, or 
vendible article, or substance produced; (4) The 
ultimate result—that is, the object to be attained, 
or use to which the more immediate result is 
applied ; and that (2) and (3) may form good 
subject-matter for a patent, whilst (1) and (4) do 
not. The question to be asked in regard to any 
invention always is—Has there been an exercise of 
the inventive faculty? The law is plain enough, 
but the difficulty lies in its application to any 
particular case. It is never easy to give an answer 
to the question—Is there invention? The answer 
depends on a true view of all the circumstances of 
the case, and it cannot be governed in any one case 
by a finding of fact on a totally different invention. 
It is impossible to lay down any rule, and to try to 
do so only makes the confusion worse. How, then, 
is the inventor to be helped? To our minds, the 
best way would be to call his attention to the facts 
in typical decided cases. 

This is what Mr. Roberts has done in the second 
part of the volume. This part consists of a series 
of abstracts of reports of leading and illustrative 
cases, and occupies some 300 pages. In making the 
abstracts no trouble seems to have been spared to 
elucidate the facts, and Mr. Roberts merits high 
praise for the trouble and pains he has bestowed ; 
in fact, so far as we are aware, nothing similar has 
been produced before. To prepare these abstracts 
all the reported cases in which the validity of a 
patent was in issue were examined, each being 
compared separately with every reported judgment 
in which it was mentioned. This method of pro- 
cedure has enabled the author to ascertain those 
cases which are the most suitable for illustrating 
the principles on which the validity of a patent 
depends. But as to the practice of referring to 
cases as authorities for, or as illustrations of, the 
application of legal principles, it is well to remember 
that every judgment must be read as applicable to 
the particular facts proved, or assumed to be 
proved, since the generality of the expressions 
which may be found there are not intended to be 
expositions of the whole law, but governed and 
qualitied by the particular facts of the case in 
which such expressions are to be found. ‘Each case 
is only ,authority for what it actually décides. 
Hence it will be seen that it is of the utmost 
importance that one-should be acquaintedtwith the 
facts of the case, and in the abstracts Which Mr. 
Roberts has given us the facts are given a8 fully ‘as 
can conveniently be done. . There is, however, one 
other point to which we must draw attention, and- 
that is to the excellent drawings and diagrams with 
which the text is illustrated. These render intel- 
ligible what in other reports is mere guesswork. 

_ The third part contains the. statutes, rules, &c., 
in force, and this needs no comment. 


Mining: An Elementary Treatise on the Getting of 
Minerals. By Arnotp Lupton, M.I.C.E., F.GS. 
Mining Engineer, lately Professor of Coal-Mining at 
the Victoria University, Yorkshire College, Leeds. 
1904. Re-issue of 1899 Edition, with Introductory 
Chapter and Map. London, New York, and Bombay : 
Longmans, Green, and Co. [Price 9s. net. ] 

HIS volume is not a new edition of Mr. Lupton’s 
work, but only a re-issue of the edition published 
in 1899, with the addition of a geological map of 
the British Isles, and an introductory chapter con- 
taining a brief account of the coal-fields of the 
U nited Kingdom. The coal supply of our country 
and its probable duration are here considered, the 
author’s remarks being mostly in the nature of a 
criticism and discussion of the findings of the Royal 


Coal Commission. As these are the only new 
matters in the volume, we need not deal at any 
length with its contents. The work is a general 
and elementary survey of the methods by which 
minerals, and especially coal, are obtained from 
the mines, and a description of the apparatus 
and tools used. Generally the descriptions are 
satisfactory, but in one department they leave 
much to be desired. The application of electricity 
to mining is now fairly well advanced, and all 
students of mining must make themselvesacquainted 
with the principles of electrical machinery and the 
special forms of apparatus devised for use in mines. 
In this respect the author’s work is very unsatis- 
factory. He does touch upon the subject, but 
never in sucha manner as to convey to the reader 
a clear knowledge of what he is trying to learn, or 
so as to convince him that the author is himself 
familiar with this branch of mining engineering. 
The use of electricity in mining has advanced 
much further than one would gather from these 
pages, but beyond this the little one does read here 
is quite useless, and in some respects objectionable. 
To any electrician who cares to turn to the volume, 
pages 380 to 383 will illustrate what we mean by 
this criticism. 

In the purely mechanical engineering portions of 
the volume, the treatment is not open to the same 
objection. The author undoubtedly possesses 
intimate knowledge of the working of mines, and 
he tells much in these pages which should be of 
interest to the student. The methods of working, 
the important question of ventilation, the timber- 
ing of mines, and the methods of haulage are all 
adequately treated. There are numerous diagrams 
in the volume, but some of them are lacking in 
clearness, and might with advantage be improved. 
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CANADIAN Iron Ornk.—The iron ranges in the Michipi- 
coten district apne more valuable the more they are 
explored. Mr. J. M. Bell, acting for the Crown Lands 
Department of Ontario, reports that at McDougall’s 
claim, a few miles north of the Pacaswa, there is a wide 
band of magnetite in hornblende schists. The ore body 
is about 200 ft. by 350 ft. in size, and it appears to be a 
valuable property. 


Fioatine Crang.—A notable floating crane for loads 
of 100 tons was last winter constructed and erected by the 
Duisburger Maschinenbau A.-G., formerly Bechem and 
Keetman, for the Imperial shipbuilding yards at Dantzig. 
With the ordinary shear-legs, resting on the edge of a 

uay or on a pontoon, the ship cannot be brought close to 
the quay, and still less so to the pontoon use the 
inclined legs are in the way. The loads to be dealt with 
must, moreover, be passed through the legs, which is 
most inconvenient—e.g., when masts have to be fixed. 
To meet these objections the Duisburg firm puts the four 
lattice girders, braced diagonally, which make up the crane 
back from the quay edge, so that the space in front of the 
crane remains available for setting down and picking up 
again the load. In the case of pontoon cranes, the pon- 
toon is moved parallel to the ship’s axis, and not set at right 
angles to it, as is the usual practice, thus taking up less 
of the dock width. The order for the crane in question 
was given in April, 1903. By November the erection 
could be commenced with the aid of a pair of shear-legs in 
the Dantzig docks, and a floating crane for 60 tons, also 
built by the Duisburger Maschinenbau A.-G. In the 
last days of January the crane proceeded, under its own 
steam, to the Schichau yards, and successfully stood the 
tests with 154 tons of armour- plates. In its erect 
position the crane has a height of 47.8 metres (157 ft.), 
inclined by the aid of two derricking screw spindles, it 
has an overhang of 30 metres (nearly 100 ft.). The load 
of 100 tons is held by ropes, two of which are 
wound simultaneously. The engine, of 120 horse-power 
at 120 revolutions, with _— gear, drives through three 
sets of Bechem and Keetman patent gearing. The 
heaviest loads are raised at speeds of from 1.5 to 3.5 metres 
per minute (5 ft. to 134 ft.); the ob ig gears for loads of 
20 and of 1.5 tons move with speeds of 15 and 30 metres 
(49 ft. and 99 ft.). The posmaens which is equipped like 
a coasting vessel, has a length of 27 metres, a width of 
20 metres, and a height of 3 metres (884 ft., 654 ft., and 
10 ft.) ; it is propelled at a speed of 3 or 4 knots by two 
engines of 60 horse-power working two screws. The pon- 
toon takes 29 tons of water ballast. A second 100-ton 
crane of this type is being built for the Weser Company 
in Brenen, and a third for 140 tons, for Messrs. Swan, 
Hunter, and Wigham-Richardson, of Wallsend-on-Tyne. 
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THE LATE MR. WILLIAM ADAMS. 


Tue passing away of Mr. William Adams, at his 
residence at Hillrise, Putney, on Sunday last, at 
the ripe age of 81 years, closes a career of useful 
work which has had considerable influence upon the 
development of the modern locomotive engine. A 
sound engineer, practical rather than scientific, ever 
ready to consider innovations proposed to him, and 
willing to exert himself to test their practical utility, 
Mr. Adams, in his 41 years of association with loco- 
motive engineering on the North London, Great 
Eastern, and London and South-Western Railways, 
brought to perfection many important details, im- 
proving the general efficiency of railway engines. 

Peculiarly enough, he was trained, and spent his 
early years, asa marioe engineer, but those were the 
days, happily, when it was not so much the practice to 
specialise in training, and when the engineer was 
endowed rather with a fundamental knowledge of 
thermo-dynamics and mechanics which enabled him 
later to apply a mature enthusiasm in his practical 
work as an engineer irrespective of the branch of work 
to which he ultimately gravitated. Mr. Adams, as a 
lad, entered the service of Messrs. Miller and Raven- 
hill, marine engineers in London, where he served 
a regular apprenticeship. For two years after- 
wards he was employed as a draughtsman with Mr. 
Charles Vignoles, civil engineer. He then proceeded 
to Marseilles, where he joined the staff of a marine 
engineering firm there—Messrs. Philip Taylor and Co.; 
some further experience was gained in the service of 
the Sardinian Government. In this latter occupation 
he spent four years afloat, which must be looked upon 
as the most fruitful in the development of that ability 
associated in later life with the evolution of engine 
details. On his return to this country in the early 
fifties he became an assistant to Mr. H. Martin on 
various works, notably in connection with the machi- 
nery at new graving docks at Cardiff. 

It was in 1854 that he was appointed to the position 
of locomotive, carriage and wagon superintendent of 
the North London Railway Company. This railway 
was opened in 1846 for goods tratlic between the 
London and North-Western system and the docks, 
and five years later passenger traffic was commenced, 
although Broad - street Station was not brought 
into use until 1868. The line is essentially a suburban 
railway with unique qualities, as so many companies 
have running powers over the 12 miles owned by the 
North London Railway Company, whose engines also 
worked over 100 miles of ‘‘ foreign territory.” The 
stations are very frequent, the curves of short 
radius, and the gradients pretty steep, so that to 
attain anything like a satisfactory schedule time it 
was necessary to have an engine with flexible wheel- 
base, with power to quickly develop speed, and 
with brakes to reduce speed within a short distance. 
These advantages have come prominently to the front 
in modern times, partly because of the claims for the 
electric system ; but.when Mr. Adams first took u 
locomotive work they were not quite fully sour ert 

The cardinal principles of his locomotives on all the 
three railways with which he was successively associated 
were a liberal cylinder capacity, high steam pressure, 
simplicity of detail, with correct balancing, and a 
flexible wheel-base.. At one step he increased the steam 
pressure from 120 lb. to 160 1b., planning his boilers on 
a bolder scale than had formerly been the case. He 
was the first to apply Clark’s continuous chain-brake, 
which greatly increased the rate of deceleration. Al- 
though in his first engines he had inside cylinders, he 
very early in his career as locomotive engineer took up 
a strong attitude in favour of outside cylinders, ob- 
jecting to the crank-axle. Perhaps, however, the most 
outstanding changes introduced were in connection 
with the leading bogie. 

On the North London Railway he introduced 
four-coupled driving wheels with four-wheel bogie, 
the bogies having loser movement combined with 
the usual swivelling mection. The former was 
secured by a block running between two slides. In 
the earlier types he introduced a rubber cushion, 
through which the usual pivot of the bogie passed, 
but india-rubber springs controlling the lateral 
movement were subsequently adopted. The main 
characteristics of the bogie thus early introduced 
are now adopted on most of the large passenger 
locomotives, and it is very exceptional to find a 
high-speed locomotive without leading bogie. 
Amongst the several ideas fron American practice 
which he introduced was the fixing of a sand-box on the 
boilers, and this proved of great assistance, especially 
on the heavy gradients, as was pointed out in an early 
volume of ENGINEERING, in an article on ‘‘ Working 
Gradients with a Run.”* He was also one of the first 
to use in this country the Giffard injector. In his 
earlier carriages he first applied coal-gas lighting, the 
collapsible gas-holders being carried at the end of the 
train. He introduced also the system of omnibus 
trains with close buffers, and generally his carriages 


* See ENGINEERING, vol. viii., page 44. 





on the North London Railway were in advance of 
their time ; many of them are still at work, and even 
now they are more tolerable than others of later 
date on other lines. While on the North London 
staff, he completely organised the workshops at 
Bow, and added very considerably to them, intro- 
ducing many tools in which details of a special nature 
to suit his own practice were introdu Formerly 
the rolling-stock had been very largely manufactured 
by contract; but following upon this reconstruction 
the locomotives and the whole of the rolling stock 
were made at the Bow works. As indicative of the 

reat interest which he took in those under him, he 
induced his directors, when building Bow Station, to 
construct upper stories, which have since served a very 
useful purpose as the Bow and Bromley Institute, 
as through it many working-men have taken their 
first step to higher positions. 

In 1873 Mr. Adams was appointed locomotive, car- 
riage, and wagon superintendent of the Great Eastern 
Railway Company, in succession to Mr. Samuel John- 
son, who had joined the Midland Railway Company. 
Here also the subject of our memoir found adequate 
scope for his energy in the reconstruction of the rolling- 
stock of this line, and particularly in adapting the 
suburban engines to his later practice; he also to a 
large extent reconstructed the Stratford Works of this 
company. He spent about five years at Stratford, 
saree, in 1878 to the London and South-Western 

ailway Company as the locomotive engineer, in succes- 
sion to the late Mr. Beattie. He continued in this posi- 
tion for 17 years, retiring in July, 1895. Not only did he 
undertake the reconstruction of the Nine Elms Works, 
but the rebuilding of the locomotive stock. Here Mr. 
Adams found further opportunity for the develop- 
ment of his bogie. We have from time to time 
illustrated the successive types of engines brought out 
by Mr. Adams, so that it is not necessary to enter 
into details. He thought that in designing the loco- 
motive the question of the weight of the engine 
should be secondary to that of cnibieg it as perfect as 

ossible, and of adapting it to run at high speed; 
or this reason he regarded steadiness as one of 
the first considerations, putting forward the view 
that nothing would give more confidence to a person 
travelling at high speed than the absence of rock- 
ing motion, or, as he put it, of ‘‘the compensating 
arrangement in front enabling the locomotive to suit 
all conditions of road, with the wheels radiating to 
the curve, and distributing the weight in a proper 
manner on the other wheels, the bogie taking its share 
of the weight on its centre and dividing it equally 
amongst its four wheels, leaving the remainder for the 
driving weight.” The bogies on the London and South- 
Western Railway were fitted with springs for control- 
ling the lateral motion. 

Mr. Adams attached great importance to simplicity, 
and this is one reason why he discarded the system 
of heating the feed-water then in use on the South- 
Western Railway engines, substituting injectors. In 
all his more recent engines the piston-rod passed 
through the front cover of the cylinder, the aim being 
to support the rod in glands at both ends of the 
cylinders, so as to obviate any wear on the cylinder 
by the piston. Mr. Adams was not an enthusiast for 
the compound system, but his desire to give a practical 
trial to all suggestions is reflected in the fact that in 
1885, with the permission of his directors, he arranged 
for a trial on the Waterloo and Exeter express of one 
of Webb’s compound engines. Unfortunately, the 
engine was not suitably igor so for the duty, and 
working, as it had to do, at more than its proper 
maximum load, high efficiency was notattained. Sub- 

uently, one of the company’s engines was built on 
the Worsdell system of compounding, but with this 
exception Mr. Adams was not associated with the 
compound principle. 

In 1895-6 he contributed a paper to the Transac- 
tions of the Institution of Civil Engineers, in which 
he gave very elaborate details of exhaustive trials of 
five of his locomotives. He had as collaborateur in 
the preparation of this paper Mr. W. F. Pettigrew, 
who was intimately associated with him from 1874, 
and is now the locomotive superintendent for the 
Furness Railway. 

Mr. Adams became a member of the Institution of 
Civil Engineers in 1869, and a member of the Institu- 
tion of Mechanical Engineers in 1879, and in 1870 he 
was President of the Society of Engineers. The only 
discussions in which he took part were those following 
the reading of papers dealing with his own branch of 
engineering, and then his contributions were all of 
an eminently practical nature, because, from the 
extent of the experimental work he had carried 
out, he was able to speak with authority on many sub- 
jects. He was a man of commanding presence, genial 
in nature, and ever considerate of those under him. 
He was eminently quiet and unassuming in character, 
and was always the first to forward any scheme to 
help social and philanthropic institutions, especially 
those connected with a railway. Since he retired 
(in 1895) from his position at Nine Elms, he has not 


taken much part in public life; the great mental 





strain of nigh upon 60 years of active work ultimately 
told upon his health, and thus his death was not at 
all unexpected, although, at the same time, a subject 
for keen regret by many friends. 








50-TON ELECTRIC CRANE. 

THE crane illustrated on page 216 has been designed 
and constructed by Messrs. Stothert and Pitt, Limited, 
engineers, Bath, for use at the London and South- 
Western Railway Company’s new graving dock at 
Southampton, and has been built under the superin- 
tendence of Mr. Drummond, their locomotive engineer. 
It is electrically driven throughout, each motion being 
operated by separate motors. The electrical equip- 
ment has been supplied by the Allgemeine Elektricitiits- 
Gesellschaft, of Berlin, and Mr. J. G. W. Aldridge, 
of Victoria-street, London, inspected these details on 
behalf of the railway company. 

The crane is designed to deal with 50-ton loads at 
87 ft. radius, at which radius the jib lies at an angle 
of 22 deg. from the horizontal. In addition to this 
the crane is tested at the full radius with a load of 
70 tons. The derricking gear, which is powerful 
enough to raise the jib with the maximum load 
suspended, is capable of reducing the radius to a 
minimum of 47 ft. when the jib stands at an angle of 
15 deg. from the vertical. 

The following are the principal dimensions of the 
crane :— 


Ft. In. 
Gauge—between rail centres ... p= wo Ss 
Clearance under truck cross-girders ... 15 0 
Diameter of roller path—centres 2 6 
Wheel-base ose ses 30.) (0 
Length of jib_... is hae as 7 OO © 
Height of jib-head from ground level 
at maximum REE ee =) GO 
Height of jib-head from ground level 
at minimum radius ... gad aes: © 
Height from rail level to circular rack 23 «(0 
Height from rails to top of king-post 56 0 
Radius from centre pin to centre of 
tail ballast 32 (0 


The crane runs on 20 central flanged steel tyred 
wheels on a twin-rail track. Each axle-bearing is 
fitted with four volute steel springs on either side 
of the running wheels, making a total of 160 springs 
in all. The driving gear at the ground wheels is of 
Messrs. Stothert and Pitt’s special construction to 
compensate for the play in the springs, and the under- 
truck is strongly braced in all directions, following 
essentially the firm’s Titan practice. The jib is a 
double open lattice-braced boom. Each boom is com- 
posed of four main angles, and is cross-braced at ends 
and middle. The derricking-ropes are 12-part, 54 in. 
in circumference, reeved double, two parts leading from 
the derrick barrel, which is grooved right and left 
hand. The lifting-ropes are six-part, 44 in. in circum- 
ference, reeved double, two parts leading from the 
lifting-barrel, which is also grooved right and left. 
All these ropes have a factor of safety of eight when 
dealing with the maximum load. 

The crane-house is divided into three sections. The 
back part contains the lifting and derricking crabs 
with their motors ; the centre, the slewing and travel- 
ling gear, with motors, controllers, and resistances. 
The front portion of the house consists of an elevated 
cabin for the driver, in which are all the operating- 
levers. The position of the cabin gives an extremely 
extensive outlook for the driver in all directions, espe- 
cially as the cabin is glazed on four sides. Current is 
taken from ground connection-boxes by a length of 
flexible cable connected to the junction-box fitted upon 
the inside of the crane truck, whence it is carried by 
cables through the centre pin, the top of which is 
fitted with a collector of the usual. type. Distribution 
is effected from a switchboard in the driver’s cabin by 
a separate circuit to each motor and controller. The 
motors are as follows :— 


Lifting motion ... Two motors, each of 50 
B.H.-P., with series 
parallel controller 

Derricking motion... One 80-B.H.-P. series motor 

Slewing motion TR ec ‘s i 

Travelling motion... ,, 


All the motors are completely enclosed, and designed 
to run on a 480-volt continuous-current circuit. 
Machine-cut spur-gear is used throughout for all first 
and second reductions, with the exception of the first 
reduction of the derrick motion, for which a worm and 
wheel is utilised. Both the lifting and the derricking 
gear are fitted with solenoid magnetic brakes in 
series with their respective motors, and connected to 
the first contacts of their respective controllers. In 
addition to these magnetic brakes, a mechanical foot- 
brake is provided for lowering the load, and a brake 
for checking the slewing motion. : 

The derricking gear is provided with special fric- 
tional plates, which come into contact when the radius 
is being extended, thereby preventing any tendency of 
the jib to run out. These Frictional plates are fitted 
on the end of the worm spindle, and are operated by 
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ratchet and pawl, being automatically thrown out of 
action when the jib is being raised. The whole of the 
first reduction derrick gear is enclosed and runs in oil. 

The net weight of the crane is about 250 tons, to 
which should be added 70 tons of ballast in concrete 
blocks, while the total weight, in running order, in- 
cluding the full load, is about 375 tons. 








300-TON UNIVERSAL TESTING-MACHINE. 

In dealing, a year ago, with the summer meeting of 
the Institution of Mechanical Engineers, which was 
then being held in Leeds, we had occasion to refer to 
an exceedingly interesting 300-ton testing-machine, 
which was at the time in course of construction at the 
works of Messrs. Joshua Buckton and Co., where many 
members taking part in the meeting had the oppor- 
tunity of examining it. Mr. J. Hartley Wicksteed, 
a director in Messrs. Buckton and Co., and the Presi- 
dent of the Institution of Mechanical Engineers, is, 
we are glad to notice, going to read a paper on this 
and kindred machines before Section G of the British 
Association at the Cambridge meeting next week, and 
this paper—which, in view of the great experience of 
its author on testing-machine construction, is sure to 
be of much interest and value—we hope in due course 
to publish in our pages. Meanwhile we are glad to be 
able to reproduce below a translation of an excellent 
account of the important testing-machine above men- 
tioned, written by M. Breuil, which has appeared in 
a recent number of Le Génie Civil. We are indebted 
to Messrs. Buckton and Co. for the photographs of 
the machine, which we reproduce on pages 212 and 213 
of the present issue. M. Breuil’s description—the 
publication of which will, we hope, promote the 
adequate discussion of Mr. Wicksteed’s paper—is as 
follows :— 


300-Ton Universal Testing-Machine at the Testing-Labora- 
tory of the Conservatoire des Arts et Métiers. 


In our description of the Metals Section of the Labora- 
tory of the Conservatoire, published last year in the 
Génie Civil, we were able only to announce the acquisi- 
tion of a universal testing-machine of 300 tons capacity. 
To-day we are in a position to make known its essential 
features and functions, but will confine ourselves to those 
details which are indispensable. 

The inauguration of this machine (Figs. 1 to 6) took 
place on June 16 last, in the presence of M. Bouquet, 
Councillor of State, Director of Technical Instruction to 
the Minister of Commerce, at a public reception, in the 
course of which speeches were made by MM. Chandize, 
Director of the Conservatoire des Arts et Métiers, and 
Michel Lévy, President of the Technical Commission of 
the Laboratory, to which M, Bouquet replied. After 
this, M. Perot, Director of the Laboratory, exhibited the 
machine to the numerous gathering of engineers, manu- 
facturers, and scientists present. A tension test was then 
made on a flat bar of hard steel, 4 in. b a which M. 
Charpy, Director of the Montlugon Wor had kindly 
placed at our disposal. This bar fractured at 231 tons, 
with a louder report than is often heard when testing 
metals. Immediately after this a deflection test to 
destruction was made on a beam of armoured concrete 
32 in. wide by 12 in. deep on supports 200 in. apart. 

The machine, installed in the great hall of the labora- 
tory, is distinguished by its vast proportions, its length 
being not less than 130 ft., and its weight 120 tons. Some 
engineers, led away by the ease and simplicity attaching 
to tests on small samples taken haphazard from the raw 
material, may be somewhat sceptical as to the services 
rendered by this machine; but we hope that the majority 
will recognise with ourselves the importance of machines 
of this character, and will appreciate the happy decision 
come to by our Technical Commission, our Administrative 
Council, and the Minister of Commerce, in favour of its 
adoption. 

It is necessary in point of fact to differentiate between 
experiments on members of structures and experiments 
on the materials composing them. If machines of small 
power suffice for the second case they are often of no use 
for the first. Without entering here into the reasons 
which militate in favour of this view, we will confine our- 
selves to-day to thé study of the anatomy, and, if it may 
be so expressed, the physiology, of our gigantic testing- 
machine, 

As usual, this machine comprises three principal parts 
—the apparatus which applies the load, the apparatus 
ee meee it, and the bed. 

Primarily, we may single out two t advantages :— 
First, the bed, instead of being fixed as in adney ma- 
chines, is movable, and secondly, the weighing-levers, con- 
trary to the arrangement of machines with fixed beds, 
are at the same end as the straining cylinder. The utility 
of this combination will be seen later. 

Straining Apparatus.—This consists of a cast-steel hy- 
draulic cylinder, with a ram 26 in. in diameter, having 7-{t. 
stroke, actuated by a water supply of 1700 lb. per square 
inch from an accumulator system previously described. 
The flow of water is controlled by conical valves, having a 
clear way 1 in. in diameter. The ram, which 
through a YJ leather gland, is coated by a sheath of eleo. 
trically-deposited copper to avoid the rusting to which a 
steel ram is liable. This is an important point, as b 
— means almost absolute water-tightness is obtained, 
= has been verified by a plying one evening a load of 
#2 tons to a steel bar, and the following morning a ten- 
sion of 30 tons was still maintained. ‘The losses by leak- 
ons are thusimperce tible, and the machine can without 

ificulty be used for delicate measurements of elasticity. 


Moving-Bed.—The main ram pushes the bed of the 
machine, which, as explained, is movable. It slides, in 
fact, on rollers, which travel on cast-iron bed-plates bolted 
to the concrete foundation, these bed-plates having also 
jr flanges which guide and maintain truly axial the 

iding-bed. 

At the extreme end, a large bed-plate, fitted with lubri- 
cating-rollers, receives the sliding-bed ; great care was 
taken in levelling, and the whole forms a unit perfectl 
guided. The form of section of the sliding-bed is a troug 
40 in. wide and 40in. deep inside. Along this bed travels 
a crosshead, which is adapted to receive all the various 
— for holding specimens for tests of all the different 

inds. 

The function of this moving crosshead is illustrated 
by the diagram (Fig. 4), which represents the general 
scheme of the machine. When the ram } advances from 
the cylinder a the sliding-bed c takes with it the moving 
crosshead d, which is locked to it. But parallel to the 
moving-bed is a system of tie-rods f, coupled near the 
cylinder by a cast-steel crosshead e, and at the other end 
of the machine by the crosshead g. These rods f are 
connected directly to two weighing-levers i and j by the 
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Fig.4. 





(8425.8.) 
Fic. 4. DracrRaAmM oF GENERAL ARRANGEMENT. 


crosshead k, which takes a bearing against the lower 
lever. If, now, a tension test isrequired, the test-piece p 
is held between the moving crosshead d and the weighing- 
crosshead ¢; if, on the other hand, a compression test is 
called for, the test-piece q is placed between the crosshead 
eand the end of the sliding-bed ; if a compression test of a 
long strut is desired it is placed between the moving cross- 
head d and the girder g, which latter serves also for de- 
flection tests. 

Thus, to pass from one kind of test to another there is 
no need, as in ordinary machines, to employ long coupling- 
rods which, with a machine of this size, would be ex- 
tremely cumbersome ; it suffices merely to run the movin 
crosshead tothe required position, which, as it is mounte 
on wheels, can be easily done by a single man. 

Locking the moving crosshead to the sliding-bed is 
very quickly done—it requires only about a minute. For 
this purpose itis furnished with four square locking-bolts, 
contained and guided in the body of the crosshead (two 
above and two below), they are operated in simultaneous 
pairs by means of right and left-hand screws, which 
shoot each pair into the slots formed in the sliding-bed. 

The idle travel of the sliding-bed can be effected either 
by admitting water from the Paris mains at a pressure of 
45 lb. per square inch to the main ram (which economises 
the high-pressure water), or by admitting high-pressure 
water to a small auxiliary cylinder (see Figs. 1 and 5, 

ages 212 and 213) placed above the main cylinder, and 

tted with a doub!le-acting piston attaching to the sliding- 
bed. Thus, with a small consumption of high-pressure 
water, the can be rapidly traversed to and fro. A 
five-way valve, controlled by a single handle, opens one 
or the other side of the piston to the pressure supply, 
and at the same time the opposite side to the exhaust. 
When the main ram is in action, the auxiliary cylinder is 
opened to the exhaust, and, in case of neglect, a safety- 
valve comes automatically into operation. 

All the motions of the sliding-bed, as well as the ad- 
justment of the poise-weight on the steelyard, are con- 
trolled without difficulty by a single operator on the plat- 
form—an economy of labour which is worthy of remark. 

Deflection tests on long specimens and with supports 
at variable distances apart are effected by pressing the 
specimen against the beam gq attached to the crosshead 
g and coupled by the tie-rods f to the lever system. 

Weighing Apparatus.—The transmission of the load 
from the piece tested to the lever system is effected, as 
explained, by means of the rods f. In order to ensure the 
accuracy and sensibility of the machine these rods (made 
twin in certain places) are all mounted on large-diameter 
rollers resting on paths with exact vertical adjustment on 
the bed-plates, the weighing-crossheads and the end cross- 
head or abutment being mounted on similar rollers. 

At the lever end the rods are slung from knife-edges. 

To these arrangements is due the extreme sensibility of 
the machine, in spite of the great weight—amounting to 
over 20 tons—of the tie-rods, crossheads, and transmission 
gear of the weighing mechanism. The stress received by 
the crosshead k is transmitted, by means of an elbow 
lever taking its fulcrum against the end of the main 
cylinder, to a system of vertical rods, which pull on the 
yee arm of the steelyard ; this latter—more than 10 ft. 
long—oscillates on a knife-edge fulcrum taking its seat on 
the top of a column mounted over the small auxiliary 
cylinder. The steelyard, which is hollow, carries a rail 
on each side, whereon moves the travelling poise-weight, 
exactly 100 kilogrammes. The multiplying ratio of the 
levers is 600 to 1, and the shortest lever arm is 2 in.—a 
length easily verified at any time. The knife-edges are, 
moreover, all visible. 

The travelling poise-weight is moved by means of a 
hand-wheel, which, through a train of gearing, actuates 








a side-shaft through a Hooke’s joint. The rotation of this 





shaft is transmitted by a pair of spur-wheels to a screw 
situate in the axis of the steelyard. A half-nut attached 
to a spring piston engages the poise- weight with the 
screw. When the weight reaches the end of the steel- 
yard, a small horizontal pin comes into contact with a 
stop on a carriage, which runs on a track external to the 
steélyard. pend 

This pin is connected to a wedge-piece working in the 
slot of the nut piston in such a way that the contact of 
this pin against the stop automatically disengages the nut 
of the poise-weight; this latter can then be rapidly 
brought back to zero by means of the above-mentioned 
carriage, which is traversed by chain and hand-wheel. 
When the poise-weight reaches zero, the nut of the 
jockey-weight automatically engages again with the 
screw, and its normal traverse upon the steelyard can 
again begin. All this disengaging and quick return is 
effected independently of the hand-wheel by which the 
balancing of the steelyard is effected. 

This arrangement of poise-weights has been adopted for 
the following reasons :—Ordinary machines are for the 
most part arranged with a single travelling weight, 
which, when brought to the end of the steelyard, balances 
the maximum load that the machinecanexert. It would 
therefore have been necessary in this case, with a multi- 
plying power of 600, to employ a poise-weight of 500 kilo- 
grammes with a travel of 10 ft. upon the steelyard for a 
load of 300 tons. We should have only had a displace- 
ment of 1 centimetre per ton, or 1 millimetre per 100 
kilogrammes, which is extremely small. Further, the 
operator would have had some difficulty in traversing 
this weighty mass of 500 kilogrammes. : 

The difficulty has been met thus:—The poise-weight, 
when brought to the end of the steelyard, balances 
60 tons only, equal on the scale to 5 centimetres per ton, 
which enables the measurement to be made with precision. 
When this load is reached a weight is added to the end 
of the steelyard, which balances these 60 tons, and the 
poise-weight is brought back to zero. The whole length 
of the scale is thus available for the next 60 tons, and so 
on - to the full load of 300 tons. The series of dead- 
weights is manipulated by a hand-wheel acting upon an 
inclined shaft, tangent screw and wheel, which, by means 
of a screw and nut raises or lowers at will, and deposits 
or removes the supplementary weights (Fig. 1). The 
steelyard oscillates between two spring stops, which 
absorb shock. : 

The Recording Apparatus.—The interest attaching to 
the preservation of an autographic record of tests is at 
the present time becoming more and more appreciated. 
We have not failed to conform to this requirement, and 
whatever may be the kind of test carried out, the machine 
is capable of a the complete diagram. The loads 

a 


are recorded upon a large drum by a vertical displacement . 


of a pen by means of a wife, which moves at the same 
time as the travelling poise-weight, and an amount pro- 
portional to the displacement of ‘this latter. By means 
of a train of change wheels actuated by the hand-wheel 
controlling the traverse of the poise-weight, the motion 
of the pen can be regulated at will to give a scale of 
ordinates of 10, 5, 2, or 1 millimetre per ton. : 

The deformation of the test-piece is transmitted as 
abscisse to the recording drum, being transmitted by 
suitable wires passing over pulleys, which turn the drum 
in such a manner as to record the deformation either full 
size or multiplied five or ten times. The transmitting 
wire extends along the whole length of the machine, 
and can thus be used for deflection tests carried out on a 
—_ transverse beam situated at the extremity of the 
machine. 


EQUIPMENT OF THE MACHINE FOR DIFFERENT 
Kinps or TEst. 


Tension Tests.—For these tests the specimens are placed, 
as previously explained, between the moving crosshead d 
ach the fixed crosshead e. Each crosshead is made with 
a spherical seat, in which is free to adjust itself a spherical 
block, which contains the clips actually holding the speci- 
mens to be tested. For round or flat bars serrated wedge 
clips, fitted in two semi-cylindrical backings, are inserted 
in the spherical block. By this means even bars of un- 

ual thickness, such as an angle-iron flange, can be held. 
The clips will admit round bars up to 2 in. in diameter, 
and flat bars up to 2 in. thick by 5 in. wide. 

For testing specimens with solid heads, holders are 
inserted into the spherical blocks, which carry suitable 
dies made in halves. 

Tests on chains are made by means of four links; keys 

through slot-holes in these links and hold the chains 
in a well-known fashion. 

Flat ropes are tested by means of two large drums. 
These ropes, which may be as much as 18 in. wide and 
2in. thick, are gripped at their extremities by clips. These 
same drunis also lend themselves by a slight modification 
to testing round ropes. 

Round wire-ropes are tested by means of split cones, 
which hold the ends of the ropes after the latter have been 
opened out, tinned, and had cast on them a conical seal of 
hard alloy. With this apparatus — have been broken 


at a load of 287 tons, without the slightest slip of the wires - 


in the conical seals. 

ee Tests.—These tests are effected by using 
the side of the moving or weighing crossheads opposite to 
that which serves for tension tests. Each of cheerem- 
heads is fitted with a spherical seat, to which can be 
applied either flat plates for compression, or the pressure 
foot for deflection. The compression plate can swivel in 
its spherical seat to an extent limited by set screws, £o as 
to ensure a central thrust. 

Compression tests upon short specimens can be made 
between the crosshead e, Fig. 4, and the end of the sliding- 
bed by means of compression plates 2 ft. or 1 ft. square 
respectively. To avoid any deviation of the crosshead e 
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| from an axial line which the crushing of a heterogeneous 
| specimen might induce, this crosshead is guided in either 
direction by rollers mounted upon wedges, and the whole 

| contained in strong vertical brackets well tied together. 

| Compression tests on long specimens are made between 

| the moving crosshead d and the deflection beam q, or 

| the crosshead g, for the deflection beam rests upon rollers 
and can be removed without difficulty. Compression tests 
can be carried out on specimens up to 88 ft. 6 in. long by 
39 in. square section. Fig. 6 illustrates a comparison test 
of a locomotive connecting-rod. 

Deflection Tests.—For small specimens these tests can 
| be carried out between the crosshead ¢e and the end k of 
| the sliding-bed, which latter carries a groove by which 
| are attached two small adjustable supports. The central 

pressure foot which is carried by the crosshead e is of 
| special construction. Instead of being sharp or rounded, 
it consists of two semi-cylinders, which can adjust them- 
| selves in their seats and so avoids any indentation of the 
| specimen at the point of contact, and follows its deflec- 
| tion without difficulty. The same arrangement is pro- 
| vided for the pressure foot for bending large beams. The 
| distribution of the bending moment is slightly modified, 
but the arrangement has nevertheless a marked superiority 
over the employment of the usual keen knife-edge. The 
two outer supports are fitted with cylindrical bearing 
pieces, which turn with the deflecting specimen. 

The arrangement is the same for experiments upon the 
large beam, which allows a distance between supports of 
20 ft., and which will admit beams for test up to 39 in. 
by 66 in. section. 

Shearing and Punching Tests.—These tests are made 
between the cross-slide e and the end k of the sliding- 
bed. For punching, the punches and dies are inserted 
between these two crossheads, Holes can be punched 
from $in. to 2in. in diameter. For shearing, there is ' 
attached to the crosshead ¢ a box, in which the piece to 














View or Exp or MacHINE Opposite TO THE BALANCE. 
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be sheared is inserted. The shear-blade is guided by a 
roller inside this box. By this means a simple shear is 
obtained, exactly as in an ordinary shearing-machine. 
Pieces can be dealt with up to 24 in. thick. 

By attaching the recorder wires to the crossheads, auto- 
graphic records can be taken of all the above tests. 

Torsion Tests.—These tests are effected in a sens? ex- 
ternally to the machine proper. At the side of the 
machine, but connected to it, is a cast-iron column, 
carrying two bearings; between these is a large worm- 
wheel, with hollow boss. This wheel can be rotated by 
means of a worm and hand-gear, and carries a sleeve 
which can slide through its boss, in which is fixed one end 
of the specimen, the other end being held in a similar 
socket carried in a curved bracket, which forms part of 
the steelyard. The worm-wheel twists thespecimen, and 
the steelyard with its system of weights equilibrates and 
measures the torsional moment by means of the displace- 
ment of the poise-weight. This test is also autographic- 
ally atta i Two mon, with this apparatus, can twist 
bars up to 22 in. in diameter, and specimens can be ad- 
mitted up to 39in. long. A set of removable sockets allows 
tests on specimens varying from 4 in. up tothe maximum. 

Accuracy and Sensibility of the Machine.—The supe- 
riority of this machine, which may have rivals either in 
length or in power, consists more particularly, we believe, 
in its accuracy, its sensibility, and its convenience of 
operation, which are all of the highest order. 

The determination of its accuracy has been made 
repeatedly by means of calibrated copper-crushers, which 
were crushed in the most delicate machines of the labora- 
tory, which had been carefully checked by dead weights 
for the purpose ; the results showed themselves uniformly 
concordant. These experiments were not, it is true, 
carried out with very heavy loads; but when a machine 
is inaccurate, it is so even at small loadsa, but in our case 
no inaccuracy was found. 

A further test of sensibility was made by applying a 
load of 100 tons to a long chain, with the steelyard in 
equilibrium and halfway between the limits of its range, 
and then moving the poise-weight a fraction of its travel 
corresponding to 4 lb. upon the steelyard. This amount 
upset the equilibrium. 

The convenience of the machine will be evident from 
the description which we have just given, and the testin 
laboratory of the Conservatoire now possesses a powerfu 
machine, whose handiness, precision, and sensibility 
merit every confidence. 

Its author is Mr. Wicksteed, director of the firm of 
Messrs. Joshua Buckton and Co., Limited, of Leeds, 
and President of the Institution of Mechanical Engi- 
neers. Mr. James, his co-director, has assisted him in 
this task. It is by intimate collaboration with the labora- 
tory, and keeping in view our suggestions and require- 
ments, that the makers have been able to complete this 
interesting machine in fifteen months—that is to say, 
three months before the official date. 

It would take too long to enumerate all the varieties of 
specimens that we can test with this machine, from the 
smallest to the largest, and the apparatus with which we 
are already provided lends itself to a very great variety. 
bee ry the need arises, further apparatus will be pro- 
vided. 

We confidently hope that the larger as well as the 
smaller industries will not in future allow themselves to 
be hindered in accepting or executing their orders from 
lack of a testing-machine large enough, powerful enough, 
and, above all, accessible. 








Tar Suez Canat.—The transit revenue of the Suez Canal 
Company in July was 375, 200/., as compared with 345,600/. 
in July, 1903, and 333,200/. in July, 1902. The aggregate 
collection for the first seven months of this year was 
2,621,352/., as compared with 2,374,074/. in the corres- 
ponding period of 1903, and 2,517,248/. in the correspond- 
ing period of 1902. 





Mrininc Macuinery.—The value of the mining machi- 
nery exported in June was 58,827/., as compared with 
70,0817. in June, 1903, and 43,3362. in June, 1902. In 
these totals the exports to British South Africa figured 
for 32,880/., 36,0937., and 17,9217. respectively. The 
aggregate value of the mining machinery exported to 
June 30 this year was 439,333/., as compared with 
359,999/. in the corresponding period of 1903, and 
271,058. in the corresponding period of 1902. In these 
totals the exports to British South Africa figured for 
210,935/., 160,836/., and 103,013/. respectively. It will 
be seen that, notwithstanding labour difficulties, a largely 
increased quantity of mining machinery has been sent out 
to South Africa this year, in anticipation, no doubt, of the 
introduction of Chinese coolies. 





METROPOLITAN Rattway Trarric.—There has been a 
further rally this year of the passenger traffic of the 
Metropolitan and the Metropolitan District Railways. 
‘Assuming that the passenger movement over the two 
systems is continued at the same rate for the remainder 
of the year as that which was actually attained in the six 
months rag: June 30, the total number of passengers 
carried for the year will be about 146,300,000. his 
aggregate compares as follows with that for the nine 
previous years :— 


Year. Passengers. Year. Passengers. 
1895... 123,318,069 19%”.. 132,808,279 
1896... 131,131,305 1901... , 125,997,522 
1897.. 136,680,984 1992 133,078,417 
1898... 134,593,327 1903. . . 142,413,982 
1899.. 136,562,606 1904(estim ated)146,300,000 


Upon the whole, the competition of the Central London 
Railway has become less formidable. The Metropolitan 
and the “eae: pence District companies have also 
benefited from the upening of certain new lines. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron market last 
Thursday forenoon was steady, and prices were an im- 
provement over those of the previous day, 2000 tons of 
Cleveland warrants being dealt with at 423. 114d. cash 
buyers. In the afternoon, however, nothing was done at 
all, although the tone was a turn firmer at 43s, cash 
buyers. At the close sellers’ cash prices for Cleveland 
warrants were 423. 114d. In the forenoon buyers’ 
closing price for one month was 433. O4d., and sellers 
433. id. The settlement prices in the afternoon were for 
Scotch, 51s. 9d.; Cleveland, 43s.; and Cumberland 
hematite, 523. 6d.. per ton., with buyers at the close 
423, 114d. cash and 43s. one month ; sellers, 43s. 0}d. 
cash and 433s. 1d. one month. The prices were well 
maintained on Friday, but business was a 
quiet. On the day, Cleveland warrants gained 4d. 
r ton, the closing price in the forenoon for buyers 
ing :—Cash, 42s. 114d., and one month, 433. ; sellers, 
433. cash and 43s. 0}d. one month.. The advance 
came in the afternoon, when the closing prices were— 
buyers, cash 43s., one month 43s. O4d.; sellers, cash 
433. 1d., one month 43s. 14d. The settlement prices were 
the same as on Thursday. On Monday business was 
brisk, good prices prevailing. Cleveland advanced 3d. 
er ton, changing hands in the forenoon at 43s. 3d. cash 
eens, and 43s. 4d. one month; sellers, 43s. 4d. and 
The settlement prices were :— 
5ls. 9d. Scotch; 433. 3d. Cleveland; and 52s. 6d. 
Cumberland hematite. uite 8000 tons were dealt 
with in the afternoon, the advanced price of the 
morning still holding good. Yesterday the good prices 
were well maintained, 5000 tons at 43s. 44d. three months 
being dealt with in the morning, the cash sellers’ price 
closing at 433. 4d. Cleveland. Business was done this 
morning, at one month, at 43s. 4d. and 43s. 54d., buyers 
closing at 433. 44d. cash and 438s. 61. one month, sellers 
433. 54d. cash and 433, 6d. one month. Sellers closed in 
the afternoon at 4d. advance on these prices, and buyers 
practically the same. The stocks of pig iron in Messrs. 
Connal’s stores at the end of the week were 9560 tons. 


Coal.—In no particular can it be said that the coal trade 
of the West of Scotland has improved during the last 
week, notwithstanding the fact that there are four more 
blast-furnaces in operation than in the preceding week. 
The dulness in house coal for home use can quite easily be 
accounted for by the holiday season, which is still in full 
swing. There is a rather limited demand for steam 
coal at a somewhat easier price; while the output of 
splint, being in excess of demand, is being pushed for sale, 
although the price is no easier. First-class dross, single, 
double, and treble nuts, and all kinds of small-coal stuff 
are greatly in request now that all the works are getting 
into full operation again after the annual trades’ holidays. 
The following prices may be quoted f.o.b.:—Steam coal, 
83. 3d. to 8s. 6d.; splint, 8s. 3d. to 83. 6d.; and ell, 8s. to 
8s. 9d., according to quality. 

American Iron and Steel Trade.—The Pittsburg Steel 
Company made a big deal last week by the purchase of 
110,000 tons of standard Bessemer pig iron, at a price, it 
is said, of 12 dols. The delivery is to commence in 
September, and extend over ten months. It is esti- 
mated that the price of converting this by the Republican 
Iron and Steel Company at their works at Youngs- 
town will run about 5 dols. per ton. A smaller quantity, 
25,000 tons, of similar metal has been sold to the Wheeling 
Foundry Company, which is also negotiating for 35,000 
tons more. At present the railroads are buying little 
material, but the steel trade expects shortly to have large 
orders for rails, &c. The exports ef American steel are 
increasing at a rather alarming rate, being for the first six 
months of this year 12,000,000 dols. over the corresponding 
six months, and 11,000,000 dols. over the year before. 
During the month of July the Steel Trust’s sales of 
structural iron and steel exceeded 30,000 tons. 

West of Scotland Steel Trade.—Affairs in the steel trade 
are just much the same as during the last week or two. 
In Lanarkshire the mills are gradually getting started 
again after the repairs, which are usually conducted 
during the annual holiday period. In some of the works 
these repairs have been on a more extensive scale this 
year. A satisfactory ingniy is being made for new 
material in both shipbuilding and engineering branches, 
and prices are being well maintained ; indeed, we might 
say that things are at present on a much better footing 
than has been at all general for some time back. 


Vale of Leven District Committee.—It was intimated 
at a recent meeting of this committee that the provisional 
order of the Finlas new water scheme for the supply of 
the Vale of Leven and district has now received the 
Royal assent. The natural basin which it is proposed to 
utilise as a reservoir is situated in Glen Finlas, in the 
parish of Luss, the distance from it to the town of Alex- 
andria being about 6 miles. A 14-in. pipe is to be laid, 
sufficient to carry 14 million gallons of water daily. 


Cathcart Railway Extension.—Monday of last week 
saw the opening of another extension of the new Lanark- 
shire and Ayrshire line between Mount Florida and 
Carmyle, fixing a new circular route between Glasgow 
Central (Caledonian) and the Central Low Level stations, 
with Cambuslang as a ventre. The main idea of this 
line is to facilitate the mineral traffic from the Lanarkshire 
coalfields to the harbour at Ardrossan by keeping clear 
of the unavoidable congestion at the stations on the Barr- 
head and Kilmarnock Joint Railway, worked by the two 
great Scottish systems—-the Caledénian and the Glasgow 
and South-Western. The new railway leaves the Caledonian 
main line at Newton {Station, then passes through. the 
Kirkhill district, and enters the Kirkhill tunnel, which is 
270 yards in length. The operations in connection with 


433. 44d. one month. 





the construction of this new line have quite altered the 
topographical appearance of Cathcart—both the old 
village and the more modern villa district, which has 
sprung up in recent years. ‘The district is rocky, and 
the operations have been very heavy. 


The Mining Institute of Scotland.—On Saturday the 
members of this Institute, to the number of fully 150, 
held their annual excursion, the destination being the 
Houldsworth Pit, belonging to and worked by the Dal- 
mellington Iron Company, Limited, near Patna, Ayr- 
shire. There are many interesting features in connection 
with mining at this pit, notableamong which is a Parsons 
turbine, here applied for the first time in Scotland 
to colliery work. Lunch was served in a large marquee, 
under the presidency of Mr. Walker, general works 
manager. Among the speakers were Mr. James Hamil- 
ton, pte a | Mr. R. T. Moore, Mr. William Miller, 
Ayr; and others. A general meeting was held in the 
afternoon, when papers were read by the president on 
‘An Inburst of Waste Water at Wallyford Colliery,” 
and by Mr. William Smith, general mining manager, on 
‘* A description of the Houldsworth pit.” 

Sulphate of Ammonia—The week’s trade in sulphate of 
ammonia has not been big. With a quiet market, the 
price has been 117. 123. 6d. to 117. 15s. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Cutlers’ Company.—At a general meeting of the 
Cutlers’ Company of Hallamshire, held on Tuesday, Mr. 
George Hall, senior partner in Messrs. G. and J. Hall, 
engineers’ tool manufacturers, Hereford-street, was elected 
Master Cutler for the ensuing year. Mr. Bernard A. 
Firth was elected senior, and Mr. W. F. Osborn, junior, 
warden. The searchers and assistants were also chosen. 
The installation of the Master Cutler will take place on 
October 6. 

The Hull Coal Trade.—A_ fairly progressive business 
continues to be done with Hull in steam coal. The im- 
ports for the last month reached 351,088 tons, against 
316,480 tons—an increase of 34,608 tons. The imports 
during the past seven months totalled 1,991,824 tons, 

ainst 1,945,184 tons, or an increase of 46,640 tons. 

ere has not been much change in connection with the 
coastwise trade, which last month amounted to 29,783 
tons, of which 18,945 tons were sent to London. In the 
course of the past seven months 167,742 tons were for- 
warded from the port, and of this 102,165 tons went to 
the Metropolis. The exports for the month show a decent 
increase, but for the seven months there was a rather 
marked decrease. Last month 170,068 tons were shipped, 
against 145,545 tons, being an increase of over 24,500 tons. 
_— the seven months of the present year 833,393 tons 
were shipped, against 866,618 tons in 1903, being a decrease 
of 33,225 tons. 

The Sheffield Forge and Rolling-Mills Company.—The 
directors of this company state that the net profits for 
last year amounted to 7319/., and 642/. was brought 
forward. They propose to appropriate 1000/. to depre- 
ciation fund, transfer to renewals account 1500/., and to 
reserve fund 1000/., and out of the balance to pay a 
dividend of 5 per cent., and carry forward 7127. 

Iron and Steel.—The long-promised contracts for further 
supplies of armour have now been placed by the Admiralty, 
to the pleasure of both employers and workpeople at the 
east end of the city. The armour is required for the 
barbettes and conning-towers of the Hibernia, Africa, and 
Britannia, now in course of construction in the Govern- 
ment dockyards. Altogether about 3000 tons are ordered, 
and the work is divided between Messrs. John Brown and 
Co. and Messrs. Cammell, Laird, and Co. With the con- 
tracts placed some time ago considerable progress has been 
made. There is no improvement to ah in the other 
branches of business, either heavy or light. 


South Yorkshire Coal Trade.—In the coal trade a rather 
more hopeful tone prevails. A few weeks ago prices were 
weak, and in some quarters dropped 6d. to 9d. per ton, 
but they have recovered, and are now steady. . The rail- 
way and gas companies are taking fairly well, but the 
demand for manufacturing fuel is quiet, and some qualities 
of common coal are difficult to dispose of. 








Tur Great Centrat Ratway at Grimspy.—The 
Great Central Railway Company has decided upon dock 
improvements at Grimsby, which will, it is stated, 
involve an expenditure of nearly 250,0002. The Union 
Dock, which connects the Royal and Alexandra Docks, 
is to be deepened, thus making both docks available for 
vessels of deep draught. A large grain store is also to 
be built on the west side of the Union Dock, and goods 
sidings are to be laid down in the West Marsh. 





Consett Iron Company.—The annual meeting of this 
company was held at Newcastle on Tuesday, Sir D. 
Dale in the chair. The chairman congratulated the pro- 
prietors upon the fact that the results which the com- 
pany had worked out were much better than might, 
perhaps, have been expected. Pig iron was 4s. 3d. per 
ton lower in Cleveland than it was in the preceding year, 
and Glasgow warrants were 5s. 3d. per ton down. 
These were the barometers of the iron trade. Coal 
was also 6d. per ton cheaper. There was, however, 
the gratifying fact that the output of steel plates during 
the past year had been the largest in the history of the 
company ; and although the price was less, the loss was 
minimised by a fall in the cost of production, the price 
being 2s. per ton less, and the cost 1s. 4d. per ton less. 
The past year’s trading had resulted in a profit of 
250,000/., as compared with a corresponding profit of 
221,0007. in 1902-3, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was rather 
a numerous attendance on ’Change here, and, so far as 
foundry qualities of Cleveland pig iron were concerned, 
more disposition to do business was shown, with the 
result that quotations advanced. A fair number of in- 
quiries on autumn account were reported, but buyers and 
sellers did not very readily come to terms for forw 
business. Producers, however, would not entertain offers 
for delivery over the fall of the year at current quotations. 
No. 3 g.m.b. Cleveland pig was raised to 43s. 3d. f.0.b., 
and several parcels changed hands at that figure. For 
special brands a higher rate was realised. No. 1 
was put up to 45s, 3d., and No. 4 foundry advanced 
to 43s. All foundry: qualities were reported to be rather 
scarce. Such, however, was not the case with the 
commoner kinds. Forge iron was plentiful, and rather 
weak in price. Grey forge was 42s.; mottled, 41s. 6d.; 
and white, 41s. 3d.. A very unsatisfactory account was 
again. given of the East Coast hematite pig-iron branch. 
Sales were difficult to make, and quotations tended down- 
wards. Mixed numbers were offered rather freely at 51s. 
for early delivery ; No. 1 was on sale at 51s. 6d.; and No. 4 
forge was quoted at’49s. In Spanish ore there was practi- 
me nothing new. Rubio (50 per cent.) was 14s. 6d. ex- 
ship Tees, but buyers hesitated to pay that figure. To-day 
the ‘market was stronger, and several firms advanced the 
price of No. 3 Cleveland pig to 43s. 44d. f.o.b., but small 
parcels could still be purchased from second hands at 
48s. 3d. Other quotations for makers’ iron were the same 
as yesterday. 

Manufactured Iron and Steel.—In the various branches 
of the manufactured iron and steel trades firms manage 
to keep pretty well employed, but new orders are difticult 
tosecure, and the outlook is not very encouraging. Next 
week holiday-making will be general, owing to the local 
races, an annual period when —— all the works 
close. Quotations are the same as have ruled since 
March last, but no doubt orders could be placed 
at a little below the following market rates :—Com- 
mon iron bars, 6/. 2s, 6d.; best bars, 6/. 12s. 6d.; iron 
ship-plates, 6/. 7s. 6d.; iron ship-angles, 67. 2s. 6d.; steel 
ship-plates, 5/. 12s. 6d.; steel ship-angles, 5/. 5s.; steel 
boiler-plates, 7/.; steel joists, 5/. 5s.; steel sheets (singles), 
7/. 53.3; steel sheets (doubles), 77. 15s.; and heavy sections 
of steel rails, 4/. 10s.; all less 24 per cent. discount, 
except rails, which are net. 


Coal and Coke.—Fuel does not change much in price. 
Bunker coal is in pretty good demand, but the supply is 
abundant, and quotations are easy at 7s. 6d. to 8s., f.o.b. 
A slight improvement in the demand for gas coal is 
noticeable. Coking coal issteady. Coke isin good request 
for local consumption, and medium blast-furnace qualities 
are strong at 14s. 3d., delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for large steam coal for prompt and 
early delivery have shown no change, but sellers are look- 
ing for animprovement both in demand and prices. The 
best qualities have been making 13s. 9d. to 14s. 3d. per 
ton, while secondary descriptions have brought 12s. 6d. 
to 13s. 3d. per ton. House-coal has shown some dul- 
ness; the best ordinary qualities have made 13s. 6d. to 
14s. per ton, while secondary descriptions have been 
quoted at 10s. 6d. to 13s. per ton. oundry coke has 
made 17s. 6d. to 18s. 6d. per ton, while furnace coke has 
realised 15s. to 16s. 6d. per ton. As regards iron ore, 
Rubio has made 13s. 6d. per ton ; Almeria, 13s. 6d. to 
13s. 9d. per ton; and Tafna, 14s. 6d. to 14s. 9d. per 
ton ; charges including freight to Cardiff or Newport. 


The Swansea Valley.—The Duffryn Mill has been re- 
started, and all the tinplate works of the district are now 
in operation. The local steel trade is somewhat quiet, 
and some furnaces have been let out. The collieries have 
been working rather irregularly. 


Gas at Cardiff.—At the half-yearly meeting of the 
Cardiff Gas-Light and Coke Company, the chairman (Mr. 
C. H. Williams) said the directors had fixed a specially 
low rate for gas used by engines for motive power, and 
they were sanguine that in an important town like Cardiff 
a wide field for day consumption was open to them. A 
reduction of 1d. per 1000 cubic feet had also been made 
to private consumers. A previous reduction made in 
September, 1903, had largely increased the sale of gas. 


Bristol and South Wales Wagon Company.—At the 
half-yearly meeting of this company on Friday, the 
chairman (Colonel Savile) stated that the directors were 
maturing a scheme for an increase of capital. A°dividend 
was declared atthe rate of 10 per cent. per annum. 

, Penclawdd. — The Maesygwaelod Colliery ee goa 
Penclawdd, has struck the Test vein of coal out of four 
veins for which they have been driving. 

Cardiff Municipal Indebted 
Cardiff has just been returned at 4,349,429. The expen- 
diture made by the Town Council on capital account 
during the last three years has been 1,144,796/. 

Canada and Bristol.—The Canadian Government has 
appointed a commercial agent for the West of England, 





with headquarters in Bristol. Mr. W. A. M’Kinnon is 
the first agent. 

Taunton.—A settlement has been arrived at in a dispute 
between Mr. P. contractor, Cardiff, and the Taunton 
Town Council with respect to works carried out by the 
former in connection with the Taunton Sewage Works. 


da have agreed to pay 55007. in settlement of all 
slaims, : : 





ard | machinery aggregating 102,000 horse- 


—The public debt of ; 98T 





MISCELLANEA. 


THE monthly progress report for the Simplon Tunnel, 
just issued, states that during the month of July work 
was entirely suspended on the advance heading, north 
side, whilst on the south the progress realised was 209 
metres (686 ft.) : 


At the present time the Manhattan and Brooklyn 
Railways at New York have at their power stations 
wer; and the Inter- 
borough, Long Island, and New York Central plants 
have given out contracts for about 160,000 horse-power 
more; so that in a couple of years from date at least 
250,000 horse - power will be in use for the electrical 
working of railroads in New York. 


The Canadians are now endeavouring to further protect 
their industries by placing a special duty on dumped 
goods. This duty may be remitted on the discretion of 
the Minister of Commerce. Many shipments of hard- 
ware from the United States have already had to pay 
this increased duty on the ground that they were invoiced 
at rates much below those charged for the same goods in 
the country of origin, and ingenious attempts are conse- 
quently being made to get round the duty by manufac- 
turers interested. The favourite scheme is to invoice the 
goods at American prices and to then offer the inporter 
“a salary ” for nstillind them. 


The Board of Trade have recently confirmed the under- 
mentioned orders made by the Light Railway Com- 
missioners :—1. Woodbridge and Bawdsey Light Rail- 
way Order, 1904, authorising the construction of a light 
railway in the county of Kast Suffolk from Melton to 
Bromeswell, Sutton, Shottisham, Hollesley, Alderton, 
and Bawdsey. 2. Bideford, Westward Ho! and Apple- 
dore Light Railway Order, 1904, authorising the con- 
struction of light railways in the parish of Northam and 
the parish and borough of Bideford, in the county of 
Devon, in extension of the Bideford, Westward Ho! 
and Appledore Railway, and the working of that 
rey a light railway under the Light Railways 

ct, 1896. 


Carborundum fire sand is being successfully used for 
lining furnaces exposed to high temperatures. It is an 
electric furnace product, consisting of carbon, silicon and 
a little fire silica. It is greyish-green in colour, granular, 
easily crushed, and of low heat conductivity. It is applied 
by mixing it with silicate of soda, about one part of the 
latter being used tonine of the sand. The sodium silicate 
is diluted to a thin syrup, with which the fire sand is 
mixed into a paste, which can be moulded easily, and 
retains its form until fired. It is claimed that this arti- 
ficial product withstands, without softening, temperatures 
at which even Dinas fire-brick gives way, and repairs 
are most easily effected by adding a little of the sili- 


“cate paste to the worn part. 


In a paper read at the recent Master Mechanics and 
Master Car-Builders Convention at Saratoga,, the Presi- 
dent, Mr. Brazier, stated that the standard American 
passenger car now measured 72 ft. long over the end sills, 
and weighed from 52 to 55 tons. Its seating capacity 
was 86 passengers. It was mounted on two six-wheel 
bogies, the axle journals being 5 in. in diameter by 9 in. 
long. The platforms were of steel, and it was supplied 
with steam heat and lighted with gas or electricity. Its 
cost was about 10,000 dols. Thirty-five years ago, he 
stated, the average coach would carry 30 to 45 passengers, 
and weighed 14 tons. It was mounted on two four-wheel 
trucks, with axle journals 3} in. in diameter by 4 in. nm. 3 
The lighting was by oil-lamps, and the heating by wood- 
burning stoves... The cost was about 3500 dols. The 
most expensive parts to maintain of the modern 
coach, as of the freight cars, were, he stated, the draft 
rigging, the couplers, the uncoupling levers, and the 
running parts. 


From the report of the directors of the Rhodesia 
Railways, Limited, we note that the total number of 
miles now open to traffic is 1197: the Bulawayo and 
Victoria Falls line, 212 miles long, and the Gwelo- 
Selukwe branch 20 miles long, and 74 miles of the 
Gwanda branch have been opened during the twelve 
months ending March 32 last. The gross revenue has 
been 573,286/., and the expenditure 434,542/., so that 
the expenditure has been 75 omg cent. of the receipts. 
This has been due in part to the great business depres- 
sion in South Africa, which is now passing away, and in 

rt to the increase in the mileage of newly-opened 
ines on which the traffic has not had time to de- 
velop sufficiently to earn its due, proportion”’of re- 
venue, and nell, = °5 to large reductions in Moyen 2 and 
freight rates. The first-class fare is now 3d., the second; 
class 2d., and the third-class 1d., per mile. The Wankie 
coalfields were reached in September last, and the report 
states that experience has fully confirmed the favourable 
anticipations as to the high org ed the coal. Special 
export rates of 4d.’ per ton-mile have been granted to 
icultural products offered in full car-loads. The con- 
tinuation of the line for 100 miles north of the’ Vic- 
toria Falls to Kalomo is being proceeded with, a 
cableway being used to cross the chasm of the Zambesi, 

nding the completion of the railway bridge. The line 

tween Vryburg and Mafeking has been relaid with 
60-1b. rails in place of the 45-lb. rails previously used—an 
improvement which has made it possible to increase the 
speed of the trains whilst reducing the cost of main- 
tenance. The agreement by which a portion of these 
railways were at one time worked by the Cape Govern- 
ment ns been terminated, and the whole of the lines, 
with the exception of the stretch from Vryburg to 
Bulawayo, are now worked by the Mashonaland Railway 
Company. 


At the recent shareholders’ meeting of the Metropolitan 
District Railway, Mr. Perkes stated the reduction in fares 
recently made had brought an increase in the receipts, and 
that the line was now rent 60,000,000 passengers per 
annum. Powers, he stated, had been obtained to estab- 
lish a system of zone fares, and there would be a uniform 
fare of 2d. between Hammersmith and Aldgate, E., and 
all intermediate stations. It was hoped that by January 1, 
1905, a considerable portion of the railway would be 
worked by electric motive power, and tha Sig a early 
in the coming year the shareholders would see the Dis- 
trict line completely transformed. It was anticipated 
that the effect of this conversion would be.to increase the 
traffic enormously. He then gave particulars of the pro- 
gress made in carrying out the electrification scheme, 
remarking that 1000 people were cmpiorer every night 
upon it. At the Mansion House the sub-station was 
ready for roofing-in, and the machinery would be placed 
there next month. At Charing Cross there had been’ a 
good deal of heavy work, but the sub-stations there were 
to be finished in about six weeks. He had been asked if 
it were correct that a substantial part of the order for the 
cars had been placed abroad. In answer to that question, 
he had to say that 280 out of their 420 cars were being 
built on the Continent, the reason being that the tenders 
of the English builders were at least 30 per cent. to 40 per 
cent. above the prices quoted by Continental firms on 
exactly the same = renorang and for identically the same 
article. The Underground Electric Railways Company, 
by whom the ordérs were placed, used their utmost 
endeavours, but in* vain, to persuade the English car- 
builders to reduce their prices, and, consequently, an order 
for 40 trains was given to the Continental builders. No 
sooner had this been done than the English car-builders 
reduced their figures to the same level as that of their 
Continental competitors, and the remaining trains, 20 in 
number, or 140 cars, were taken by them at practically 
the same price as the foreign car-builders had quoted. 
He did not know whether the shareholders would have 
wished the Underground Company to have spent in the 
purchase of the cars 120,000/. more, partly for what was 
called patriotism. At any rate, they had not considered 
it to be their duty todoso. The Underground Company 
would, he added, have been delighted to give a small sum 
in excess of that charged by the Continental car-builders 
if, by doing so, the work could have been kept in this 
country. He did not know which branch of the line 
would be first worked electrically. They might run trains 
from Ealing direct to the Mansion House, or deal first 
with the Inner Circle. He noticed that the chairman of 
the Metropolitan Railway Company, at their recent 
meeting, said that if the District Company were ready by 
January 1 next, they themselves would also be ready. He 
could only say in reply: ‘“‘If they are ready, we are 
certain to be ready.” “ 








Tynesip—E Tramways Company. — The half - yearly 
ty this company was held on Monday at New: 
castle, Lord Armstrong in the chair. The report of the 
directors recommended a dividend at the rate of 2 per 
cent. per annum. The chairman, in moving the adoption 
of the report (which was appemen) said so far as could be 
seen at present, the electrification of the North-Eastern 
Railway had had no adverse effect upon the company’s 
receipts ; and now that the company had secured a reason- 
able agreement as to through traffic over the Newcastle 
Corporation lines, and so could carry its passengers into 
the centre of Newcastle, it might safely be anticipated 
that its future progress would be satisfactory. 





Tuer Lecco-Sonpri0 (GANz) THREE-PHASE RAILWAY.— 
Messrs. Ganz and Co., Budapest, inform us that the 
operation of the Lecco-Sondrio-Chiavenna Railway was 
taken over by the Societé Italiana per le Strade Ferrate 
Meridionali, Rete Adriatica, on July 10. The rolling 
stock, equipped with high-tension three-phase concate- 
nated motors, was supplied by Messrs. Ganz and Co., 
at whose risk the line was being worked for a period of 
two years from October 15, 1902. The fact that the 
Italian Railway Company has taken in hand the working 
of the line three months before the end of the guarantee 
time limit would afford a proof of the satisfactory work- 
ing of the electric installation, A complete description 
of this railway will be found in Traction AND TRANS- 
MISSION, Vol. II., page 213. 


THE AvustTro-HUNGARIAN TorPEDO-BoaT FLoTiLta.— 
The Austro-Hungarian Government has determined to 
completely reorganise their torpedo-boat flotilla, and bas 
entrusted*the designs of the vessels to Messrs. Yarrow 
and Co., of Poplar. Two types of vessels aré to'be con- 
structed—destroyers and first-class torped6-boats. , The 
former will be somewhat smaller than those recently added 
to the British Navy; they will’have a speed of 28 knots 
carrying 100 tons. The first class; torpedo-boats are to 
have a speed of 25? knots carrying 55tons. The de- 
stroyers will have twin-screws, and the torpedo-boats 
single-screws. The latter will have one set of machinery 
of identically the same design as that in the destroyers, 
which will have two sets, and all parts of the engines for 
both classes of vessels will be interchangeable, so that in 
time of war repairs can executed with the greatest 
promptitude on account of the simplification of the dupli- 
cate parts most liable to damage. This determination to 
carry out in their torpedo-boat flotilla interchangeability 
to the fullest extent shows a very far-sighted policy on the 
part of the Austro-Hungarian Government. Meena: Yar- 
row and Co. have been entrusted withthe contract for one 
vessel of each type, to be constructed at their works; the 
remaining vessels will be built in the Austrian shipyards 








from the same designs. 
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50-TON ELECTRIC CRANE AT SOUTHAMPTON DOCKS. 
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NAVAL CONDITIONS. 

Ir is a travesty upon the Constitution of Great 
Britain that Parliament is chiefly occupied in 
senseless bickerings and proceedings undisguisedly 
intended to obstruct business, whilst considera- 
tion of the subject of yreatest importance to the 
nation is pushed off to the fag end of the Session, 
when it commands but languid attention. That, 
however, is the invariable attitude displayed by 
the House of Commons towards the administration 
of the Navy. If ever Great Britain should experi- 
ence a trushing naval defeat, she would have well 
deserved her fate for electing rulers so trivial 
in character as to be blind, or careless, to the 
enormous issues they might control, but which 
they consistently neglect. 

Since we last went to press the affairs of the 
Navy have been discussed in both Houses of 
Parliament. On Thursday evening, last week, the 
contract section of the Shipbuilding Vote was 
brought on in the Commons, and over 10 millions 
sterling were voted after a somewhat perfunc- 
tory discussion. Mr. E. Robertson, himself an 
ex-Parliamentary Secretary, gave the well-known 
figures drawing a comparison between present 
naval expenditure and that of past times. It is 
as if a man were to say that because a loaf a day 
was enough when he lived single, it should suffice 
when he had a wife and a dozen children. The 
proper aspect of the question is not the ratio of pre- 
sent to past naval expenditure—even if we were to 
allow the past to have been sufficient, but what is 
the duty the Fleet may be called upon to perform. 
The counting of ships, to which Mr. Robertson 
proceeded, is, perhaps, somewhat more profitable ; 
but that should be done with discretion ; which it 
very seldom is. To say that we have 49 battle- 
ships, whilst France, Germany, and Russia have 
50, that we have 28 armoured cruisers, whilst the 
other three countries have 27, and so on, is to 
tell but half the tale, and that often the most mis- 
leading half. Sir Charles Dilke put this aptly 
when he said that little importance was to be 
attached to a long catalogue of battleships which 
were lumped together technically as first-class 
ships, but were all different in their nature. What 
we need to know is the relative fighting value of 
the respective units ; but this is a thing unknow- 
able.. Even the Admiralties themselves have only 
a half knowledge of the subject ; and therefore Mr. 
Robertson was right in expressing doubt whether 
we know what we mean when we talk of *‘ the two 
power standard.” 

If, however, we cannot formulate an ordered and 


life study can form a working approximation as to 
what would be our chances of victory in a contest 
with a possible combination of powers; and the 
verdict of these competent authorities is that the 
present Navy Estimates represent the least expen- 
diture to provide an adequate force. It is impos- 
sible that any outside critic cun be as well in- 
formed as the Government on these matters ; and 





though it is the privilege of an Opposition to oppose, 
mere party opposition should stop short at condi- 
tions which provide for the safety of the Empire. 
The question as it stands is whether our naval 
supremacy is worth fighting for? If it is, let us 
have a fleet strong enough to make attack on us 
hopeless ; if it is not, let us frankly abandon our 
sition and save our money. To fight and be 
eaten puts a nation in a worse position than not to 
fight at all. We might conciliate our rivals by sub- 
mission ; we should but anger them by weak oppo- 
sition. Moreover, rivalry breeds jealousy. If we 
made no pretensions, other nations might take up 
our cause, either from pity or self-interest ; as it is, 


39| there are few who would not find some consolation 


in the spectacle of our defeat. ‘It is notorious that 
had the smouldering embers of war been fanned 
toa blaze some time ago, we should have stood 
single-handed against a formidable combination ; 
and during the South African campaign there was 
not a disaster that befell British arms which was 
not hailed with joy in nearly every country of the 
world, outside our own possessions. 

Happily, there is little fear—in spite of all we 
hear about British deterioration, mental, physical, 
and commercial—that this country is likely to 
become another Turkey, or even a Belgium. But 
in any case let us be logical, and have navy enough 
or no navy at all. Of course there are the chances 
of war, the prospect that the navies of other coun- 
tries may be so badly managed that we should dis- 
pose of them easily, or that we should ‘‘ muddle 
through ” somehow and come out all right in the 
end. The chief hope or expectation of the average 
Briton is that the great naval war will never come 
to pass ; but how foolish a trust that is all history 
proves, though the best support it can have is a 
bold front and a force adequate to warrant it. 

The debate in the House of Lords on Tuesday 
last naturally took a wider range than the discus- 
sion in Committee of the Commons on a single vote. 
It was initiated by Lord Brassey, another past- 
member of the Board of Admiralty, who ‘‘ rose to 
call attention.” He dwelt on the fact that the 
present Estimates have reached an amount unpre- 
cedented in the time of peace, being roundly 
37 millions, irrespective of the 5 millions for naval 
works. It is a fact that recent events are not 
likely to make us regret; indeed, for some years 
past we have, on different occasions, been within 
an ace of war with various naval Powers, or rather, 
we should have been, but for our ‘‘ excessive ex- 

enditure,” which has chiefly preserved the peace. 
When we consider the millions of money and thou- 
sands of lives that would be squandered in a big 
naval war, the difference between ‘‘ excessive ” and 
‘* moderate ” expenditure in time of peace appears 
a mere bagatelle. 

Lord Brassey counts heads as well as ships ; that 
is what most naval critics forget to do. The old 
Jingo chorus—which, by the bye, began with the 
quite peaceful sentiment, ‘‘ We don’t want to fight ” 
—put things in the right order when it said, 
‘* We've got the men, we’ve got the ships,” for 
good men can win with bad ships, but bad men 
are no good in the best ships. Fortunately, here 
we are strong; not so much in numbers as in 
quality, which is the all-important feature afloat, 
where numbers do not annihilate to the same 
extent as ashore. We have increased our numbers 
to 131,000; France has 50,000 ; Germany, 34,000 ; 
and the United States, 45,000. Our permanent 
force, Lord Brassey considers, is too large, and our 
reserves too few. This statement will not be 
palatable to a large section of influential naval 
opinion. Captains and first lieutenants — classes 
from which admirals are made—very naturally, and 
very properly, like to command men well trained, as 
they only can be by long service. Lord Brassey is 
also of opinion that we have too many boys; boys 
entered at an older age have done well, he tells us. 
The main strength of the Fleet lies in its personnel, 
and the chief reason that the officers and. men of 
the Royal Navy excel in so paramount a degree is 
that they are trained from early years in the 
traditions of the service. For our own part, we 
consider that, whether for the commissioned ranks 
or the lower ratings, sailors cannot be caught too 
young. There never was a finer fighting force 
than the personnel of the Royal Navy, and it has 
grown up under the system of early training. It 
would be extremely unwise to throw this experience 
to the winds. 

But while we recognise the value of a highly 
trained force for the permanent establishment, we 
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must, in view of its costliness, acknowledge that 
it must be limited to such an extent that it would 
not stand the wastage of a long war. That is an 
experience we have gone through before, when 
merchantmen, fishermen, watermen, and abso- 
lute landsmen, ‘‘ with the hayseed still in their 
hair,” have been taken to man our fighting ships. 
Probably they were opposed to material of very 
much the same calibre. That is a condition which 
may easily arise again. In the first stages of active 
warfare we should meet men experienced in all the 
duties of a fighting ship. These we must oppose 
with like quality, for it is useless to expect novices to 
compete with experts. As our own sailors are killed 
or disabled, we may expect that like losses will be suf- 
fered by our enemies, and both sides will then have to 
fall back on their reserves. Itis, therefore, of only 
secondary importance that these should be as well 
prepared for warlike operations as possible. In this 
matter a great deal more might be done than is done 
at present, and that without very serious additional 
expense. The Board of Admiralty has never, under 
any administration, taken that interest in the 
reserve forces that their importance demands ; the 
traditions for spick-and-span neatness and the very 
last touch of efficiency—in itself one of the great 
virtues of the sea service—are opposed to anything 
short of perfection. We know, however, that what 
may be a virtue under certain conditions, if carried 
to an unreasonable excess, in other circumstances, 
may prove a defect, and this has operated in pre- 
venting our naval administrators from taking 
advantage of a good deal of promising material at 
their disposal. The Board of Admiralty is not, 
however, wholly to blame, and if Parliament would 
do something to encourage the more extensive 
manning of British ships by British seamen, money 
spent in that direction might be well laid out. 

Lord Brassey advanced some views which he is 
well known to entertain on the size of battleships. 
The cost of our later designs is, in truth, something 
to occasion thought, and, perhaps, hesitation, the 
most recent ships being worth about a million and a 
half each. The growth of dimensions Lord Brassey 
attributes to the rivalry of constructors under peace 
conditions ; but very big ships have a fighting value 
of a very substantial kind, quite irrespective of any 
desire designers may have to be associated with 
structures of surpassing impressiveness. When, 
however, we consider that one of these costly units 
of the Fleet may be sent to the bottom, with its 
equally valuable crew, by the touch of a mine, or a 
torpedo launched from a vessel of comparatively 
insignificant value, the plea for more baskets for 
our naval eggs may well command respect. 

On the other hand, we have to remember that 
it is one of the first axioms of naval military 
tactics to concentrate force so as to strike with the 
greatest advantage ; and this applies more especially 
to sea-fighting. Larger size in ships means greater 
speed, superior seaworthiness, higher gun positions, 
and, in fact, increased command in regard to fighting 
qualities, especially in bad weather. There is no 
need to be a naval architect to appreciate that, fora 
given total displacement and expenditure, the con- 
structor secures more engine-power, armour pro- 
tection, gun - power, and many other military 
qualities in the one big ship than he would in 
two smaller ones. In strategy and tactics two 
ships would, under certain conditions, be pre- 
ferable, but there are other conditions when the 
reverse would apply. The question, however, is 
too wide to be discussed nere, and is in any case of 
too complex a nature to enable it to be settled by 
argument. All one can say is that the growing size 
of battleships over a period of many years indicates 
that the bulk of competent opinion is in favour of 
the big unit. 

Lord Ellenborough, who followed Lord Brassey, 
made an excellent proposal, to which we refer 
simply to commend it. He suggested that the 
Construction Department at the Admiralty should 
now, in time of peace, design small types of war 
vessels, especially with a view to quick construc- 
tion, so that they could be put in hand and com- 
pleted during the progress of a war. 

Lord Selborne, in replying to the remarks that 
had been made, expressed some very statesmanlike 
views on the interdependence of naval strength and 
commercial prosperity. It is, of course, a truism 


that, under modern conditions, a nation without 
successful trade cannot afford to support a large 
and costly navy, neither can successful trade be 
safely prosecuted by a maritime power without 
a navy to defend it. 


These may be self-evident 





propositions when stated; but, unfortunately, the 
obvious is too often ignored by politicians. The 
suggestion to reduce the expenditure on navies by 
international agreement, to which reference was 
next made by the First Lord of the Admiralty, is a 
subject we treated upon recently. We notice that 
Lord Selborne holds views similar to those we ex- 
pressed on the difficulty or impracticability of such 
a scheme. 

In speaking of Lord Ellenborough’s suggestion, 
the First Lord stated that the difficulty in building 
battleships was not with the hull and armour, but 
with the machinery, more particularly with the gun- 
mountings. We take it that Lord Selborne did not 
refer to the propelling machinery, for that should 
be the least difficult part to get turned out quickly ; 
but with regard to gun-mountings, this is un- 
doubtedly true. The fault rests with the Lords of 
the Admiralty themselves. The First Lord stated 
that there were only two firms—Armstrongs and 
Vickers—who make these gun-mountings. Thatmay 
be true ; and a few years ago the then First Lord of 
the Admiralty might have said there was only one 
firm. Vickers have come forward, and doubled the 
resources of the country in this detail, spending 
vast sums of money with great courage and enter- 
prise. Such a venture only the strongest can afford 
to make under existing conditions. There are, 
however, many powerful engineering firms in this 
country who would be glad to find the money and 
lay down the necessary plant if the Government 
would give them some assurance of its employment 
for a sufficient period to give a chance of a fair 
return. The making of gun-mountings is not a 
business which appeals toa wide circle of customers; 
practically the Government is the only user, for the 
prospect of foreign trade in such matters is narrow- 
ing every year. It is in this, as with so many 
Government orders, that the uncertainty of work 
narrows the field of competition ; for it is only the 
most wealthy firms who can afford to let their 
capital lie idle and standing expenses run on at the 
caprice of a public spending department. Naturally, 
these firms recoup themselves handsomely for the 
loss and inconvenience to which they are, or might 
be, subjected. 

Objection was taken during the discussion, though 
in a guarded manner, to the building of the new 
scouts. Lord Selborne tells us that there was 
never an idea of creating the class to be destroyers 
of destroyers, but that these vessels were intro- 
duced to meet the demands of admirals; but we 
have recently seen that the admirals are by no 
means unanimous in their demands. 

The question of the speed of destroyers was 
also raised in the House of Commons, and Mr. 
Pretyman repeated that the old 30-knot destroyers 
had developed dangerous weakness. This is one 
of those partial truths that is more disingenuous 
than a positive mis-statement which can be refuted. 
If Mr. Pretyman meant by ‘‘the” old 30-knot 
destroyers, all old 30-knot destroyers—as anyone 
would conclude—the statement was not in con- 
formity with fact ; if he meant some 30-knot de- 
stroyers, he was perfectly correct in his remark. 
He went on to say that after the most careful 
consideration, and with the advantage of all the 
facts brought out by the Destroyer Committee, it 
was decided to build the eight boats, and to sacri- 
fice only such speed as was necessary to bring them 
up toa strength that would enable them to keep 
the sea. The report of the Destroyer Committee 
was not published ; but unless professional opinion 
is entirely at fault, it was by no means in accordance 
with the views that Mr. Pretyman, by implication, 
imputes to its members. 

The Parliamentary Secretary of the Admiralty 
went on to say that ‘‘some of the most eminent 

rivate firms had been asked if they could design 
ts of equal strength and greater speed, and 
unanimously they had said they could not.” That 
was a very natural reply for the eminent builders to 
make ; but the Admiralty in making their inquiry 
begged the whole question. The problem is whether 
boats of sufficient strength and greater speed could 
be built, and eminent builders would have answered 
that in the affirmative ; a fact indicated by technical 
details contained in our article on ‘‘ Destroyers,” 
which appeared in our issue of July 8. Mr. Prety- 
man, however, failed to inform the Committee that 
in asking eminent builders for their opinion it was 
laid down that the original price was not to be 
exceeded. Now it is evident that if builders could 
have given higher power at the same price, other 
conditions being equal, they were doing little lessthan 





defrauding the Admiralty by selling the boats they 
did. Such, it is needless to say, was not'the case. 

One'very bad feature about the last boats is that 
the speed to be attained coincides with the maxi- 
mum wave-making in a boat of that size and weight, 
the result being that exceptionally deep water is 
needed for a successful trial. The wave disturb- 
ance reaches such a depth that the speed falls off 
enormously in a depth of water which does not 
affect the performance of the other vessels. The 
improvement in speed when the trials were trans- 
ferred from the Maplin Mile to the course near 
Dover is well known. As these destroyers are 
intended to attack torpedo- boats, which would 
be likely to run for shallow water when pursued, 
the defect is a serious one. 

Naturally, builders could not design boats of 
equal strength and greater speed, but. they could 
build vessels of greater speed and ample strength. 
That has been proved by the practical test of actual 
warfare. In the Times of Monday last there was 
an account of an engagement in which three 
Japanese destroyers were engaged—the Oboro, 
Akebono, and Ikadsuchi, built by Messrs. Yarrow 
and Co. These are 31l-knot boats, and have 
been constantly engaged in warlike operations 
since the commencement of hostilities, to say 
nothing of the tests they were put to previously. 
This is only a single instance ; other destroyers 
built for Japan by Messrs. Thornycroft, at Chiswick, 
as well as those by Messrs. Yarrow, have proved 
that strength and speed can be combined in a 
manner not possible under the conditions imposed 
by the contract for our last 253-knot vessels. 

Whilst speaking on the design of destroyers we 
would call attention to a paragraph on another page 
of this issue in which we give some account of the 
course adopted by the Austro-Hungarian Govern- 
ment. The naval authorities of that country have 
determined to reorganise their torpedo flotilla, and 
have entrusted the design to Messrs. Yarrow and 
Co., who will build a destroyer and a first-class 
torpedo-boat as examples. The destroyer will be 
somewhat smaller than the recent boats for the 
British Navy, but it will have a speed of 28 knots 
when carrying 100 tons ; the first-class torpedo-boat 
will steam at 25? knots carrying 55 tons; so that 
our newest destroyers would be powerless to catch 
them, at any rate in smooth water. 

A notable feature about these craft will be the 
interchangeability of the engine parts. The de- 
stroyers will be twin-screw, and the torpedo-boats 
single-screw, vessels. The engines will all be 
exactly alike, so that spare parts will suit for any 
vessel indiscriminately. The advantage that might 
be reaped from such an arrangement in time of war 
will be apparent. 








MOTOR-BOAT TRIALS. 

Tue races and trials of motor-boats, to which we 
made reference last week, have now been brought 
to a conclusion, and have resulted in victories for 
our Continental neighbours in the two events 
which were of an international character. We 
gave in our last issue some account of the races at 
Ryde, when, it will be remembered, the Enylish 
boat, Napier Minor, came in considerably before 
the French representative, Tréfle-a-Quatre. The 
French Automobile Club, however, raised a pro- 
test against Napier Minor, because she had been 
already beaten by Napier II. in the preliminary 
heat, it being contended that therefore Napier 
Minor was not qualified to race again, and, as 
Napier II. did not answer to the starting - gun, 
the race should go by default to the French vessel. 
This contention has been upheld, and the prize has 
accordingly been awarded to Tréfle-’-Quatre. There 
is no doubt, however, that the Napier Minor was 
considerably the faster boat, and it is to be regretted 
that Napier II. should have started in the heat with 
Napier Minor, when it was found that the former 
vessel could not compete in the final event. é 

The awards of the judges in the reliability trials 
that were made on the Southampton Water have 
now been issued. As stated in our note of last 
week (see page 191 ante), four gold medals and 
three silver medals were distributed amongst the 
sixteen competitors. The little vessel—18 ft. long 
by 5 ft. 6 in. wide—entered by the Seal Motor 
Company, of Hammersmith, and built by Maynard, 
of Chiswick, was the only boat that attained the 
full total of 300 marks. She therefore reached the 
maximum of marks for condition after the trial 
(100), for reliability (100), speed (50), safety (30), and 














Au. 12, 1904. ] 


ENGINEERING. 


219 








economy (20). She ran without stopping on both 
days, and was propelied by a four-cycle single- 
cylinder engine, burning paraffin, the price of which 
is given at 3$d. per gallon. The cylinder of the 
engine is 5} in. in diameter and 3$ in. stroke, the re- 
volutions being 700 per minute. ‘The horse-power 
is 24 on the brake. The price of this boat is put 
down at 1351. The speed was 5.13 knots. ‘I'he 
distance run per gallon of oil consumed was 11.27 
nautical miles, the cost per mile being 0.31d. 
The next highest number of marks was obtained 
by Napier Minor, entered by 8. F. Edge, and built 
by the Saunders Launch Company. This boat is 
35 ft. long and 5 ft. wide. Her price is put down 
at 20001. She has a four. cycle four-cylinder engine, 
with cylinders 6} in. and 6-in. stroke, the revolu- 
tions being 1100 per minute. This boat also did a 
non-stop run on both days. 

The runs on each day, it will be remembered, 
were of ten hours’ for all the vessels competing. 
The Napier Minor obtained her full total of 100 
marks for reliability, but the condition after trial 
appears not to have been so good as in the Seal 
boat, asthe marks under this heading were only 95. 
Full marks, however, were obtained for speed, 
which was 13.72 knots. For safety 22 marks were 
awarded, out of a total of 30; whilst for economy 
the full 20 was obtained. The distance covered for 
each gallon of petrol consumed was 2.26 knots, the 
cost being 3.53d. per mile. 

The next best performance, according to the 
marks, was that of Vosper and Co.’s boat, which was 
22 ft. 14 in. long by 5 ft. 6in. beam. Her brake 
horse-power was put down at 12. She also burns 
ordinary paraffin, having a four-cycle two-cylinder 
engine, the cylinders being 6 in. in diameter and 6 in. 
stroke. This boat obtained 89 marks out of a total 
of 100 for reliability. She stopped 9 minutes on 
the first day to replace a valve spring, and 2 minutes 
on the second day through the vaporiser not being 
hot enough. For the condition after trial she re- 
ceived 99 marks. The speed was 6.40 knots, for 
which 40 marks out of a total of 50 were awarded. 
Full marks were obtained for safety, and also for 
economy ; the distance covered per gallon of paraftin 
was 4.64 knots, the cost being 0.69d. per mile. 

The Maudslay Motor Company, with a boat 
25 ft. long by 6 ft. 3 in. beam, and 20 brake horse- 
power, also made a non-stop run on both days. 
She has a four-cycle three-cylinder engine, using 
petroleum spirit. The cylinders are 5 in. in 
diameter and 34 in. stroke. She received, of course, 
full marks for reliability, and also for condition 
after trial. The speed was 7.21 knots, for which 
43 marks were awarded ; only 10 marks were given 
for safety and 18 marks for economy, the distance 
covered per gallon being 5.534 knots, and the cost 
1.44d. per mile. The Mitcham Motor Company 
obtained a silver medal for their boat, 22 ft. 6 in. 
long by 5 ft.6 in. beam. They made a non-stop run 
on both days, with a two-cycle two-cylinder engine 
by Messrs. Fay and Bowen. The safety, however, 
does not appear to have been a strong pvint, only 
10 marks being awarded, and the economy was 
not very good. The 30-ft. boat entered by the 
Woodnutt Company, with an American four- 
cycle petrol-engine, also ran on both days without 
stopping. Here, again, safety was only awarded 
10 marks, and the economy was low, only 8 marks 
being given. The Thornycroft 30-ft. boat, with a 
four-cycle four-cylinder engine, made three stops 
on her first day’s run, the first two being for a 
choked petrol-pipe, and the other for dirty plugs ; 
as the last of these stops was of some duration, 
considerable reduction had to be made from reli- 
ability, only 82 marks being awarded. Safety also 
was not high, 10 marks being given ; economy, 
speed, and condition obtained the maximum awards. 

Looking through the list of mishaps. which caused 
stoppages of the boats, one notices that they were 
mostly of a trivial nature. One vessel had a 
heated magneto-shaft, and a short-circuit due to 
wet. Another suffered from a dirty water circula- 
tion, and a loose ignition wire ; another from the 
carburettor sticking, and a heated main bearing. 
Messrs. Cloud and Nichols’s boat would have run 
without a stop if it had not been for an insufficient 
supply of petrol : a circumstance that points to want 
of foresight on the part of the crew rather than to 
any defect of the boat. The French vessel stopped for 
eight minutes through the seizing of a piston, and 
again from defects in the magneto. Another vessel 
suffered irom a choked carburettor on two occasions ; 
another, again, from a choked petrol-pipe, and 
trouble with the reversing gear through a damaged 





propeller, by striking the dock wall. In another 
case the pump refused to suck, and trouble with 
the clutch-gear caused the boat to retire; this was 
the only vessel that did not run throughout. 

The results are distinctly encouraging for pro- 
pulsion by internal-combustion motors in small 
boats, for in no case was there a really serious 
breakdown, and only one boat out of the sixteen 
starters fell out of the competition. It may 
be interesting to state that Napier Minor, having 
run the two days’ trial, on the following day 
(Thursday) ran about 80 miles in Southampton 
Water on the Solent. On the following day she 
proceeded to Ryde, and ran in the climinat- 
ing heats of the International Cup Race, and 
back to Southampton, the total distance being about 
51 miles. Again, on the next day (Saturday) she 
went over to Ryde, competing in two heats, finish- 
ing first in the International Cup Race, as already 
stated, and back again to Southampton, the dis- 
tance being given as 63 miles. On the following 
day she went from Southampton, up the Beaulieu 
River, visited Cowes, and altogether ran about 
100 miles. Monday, August 1, was given up to 
overhauling, and on Tuesday she made a non-stop 
run from Southampton to Dover, for the purpose 
of taking part—on Monday, the 8th inst.—in the 
Calais and Dover motor-boat race, to which we are 
about to refer. 

This race was organised by the Automobile Club 
of France, and was of an international character, 
English, French, German, and Belgian boats all 
competing. The course was from Calais to Dover, 
and the weather was, fortunately, fine, the sea being 
fairly smooth, although at one time the waves were 
considerable for vessels of small size travelling at 
very high speed. The race was accompanied by a 
French steamer and the English cross-channel 
boat The Queen. There were four classes amongst 
the cruisers, a class for fishing-boats and two 
classes for racers. The smallest class for cruisers 
was for boats of less than 21 ft. 3in. in length ; 
there was but one entry—the Amiral, with 
a 10-horse- power Ader motor. In the next 
class for cruisers—those between 21 ft. 3 in. 
and 26 ft. 3 in.—there were four entries :—The 
Triplex, with a 26-horse-power Delahaye motor; the 
Noemie, with a 16-horse-power Herald motor ; 
the Le Naugentais, with a 20-horse-power Darracq 
motor ; and the Camelia, with a 9-horse-power De 
Dion motor. The next class was for cruisers from 
26 ft. 34 in. to 29 ft. 5in. in length. The entries 
were :—The Vas-y, with a 50-horse-power Delahaye 
motor ; the Suzy, with a 35-horse-power De Die- 
trich motor; the Jack, with a 16-horse-power 
Renault motor ; and the Marcotte, with a 45-horse- 
power Delahaye motor. For cruisers from 39 ft. 54in. 
to 59 ft. in length, there was the Hummono, 
with a Fay and Bowen motor of 30 horse-power. 

For the racers in Class I. there were :—The 
Marthe, 23 ft. 2in. long, with a Cazes motor ; 
the Marsouin II., 23 ft. lin. long, with a 40- 
horse-power Darracq motor ; the Princess Eliza- 
beth, 23 ft. 3in. long, with a 45-horse-power 
Delahaye motor; and the Titan II., 23 ft. 3 in. 
long, with a Delahaye motor. The entry for racers 
of Class II. were :—Tréfle-a-Quatre, 29 ft. 10 in. 
long, with an 80-horse-power Richard Brasier motor; 
the Mercédés IV., 39 ft. 4 in. long, with an 80- 
horse - power Daimler motor; the Hotchkiss, 
39 ft. 4in. long, with a 124-horse-power Hotch- 
kiss motor; and the Napier Minor, with a 73- 
horse-power Napier motor. Three fishing-boats 
also competed, and all crossed the Straits. The 
start was made Shortly after half -past one, 
the chief interest naturally centering in the 
racers. The powerful Hotchkiss boat, with her 
120-horse-power engine, went off with a lead, 
but having trouble with her engine had to stop, 
and did not start again for a_ considerable 
period of time. Mercédés then took the lead, 
which she maintained the whole way across, 
followed by Napier Minor, the two coming in in 
this order, there being 5 minutes 18 seconds be- 
tween them. The result of the competition is 
therefore a triumph for the German engine, 
which will be added to the trophy won last year 
in the Gordon-Bennett race. The Marcotte is a 
Belgian vessel, and the Tréfle-a-Quatre is French 
in its origin, although it has been transferred to 
an English owner. That a small vessel like the 
Mercédés should make the run from Calais to Dover 
in one hour is truly a triumph for marine propulsion 
by internal combustion-engines. The German 


vessel fully deserves the success fairly attained by 


her ; but it may, perhaps, be permissible to say 
that had Napier IT. not injured her hull during the 
racing off Ryde, the result might have gone to this. 
country, as she is undoubtedly a very much faster 
boat than Napier Minor, which ran well up to the 
winner, being but five minutes behind. That, how- 
ever, is a considerable margin in a race lasting 
only one hour. The Tréfle--Quatre, it will be 
seen, was along way behind. She is said to have 
had trouble with one of her valves. The following 
are the times made :— 


Racers. 
H. M. 8. 
Class 1 Princess Elizabet' 1°221 
Re Titan IT. ... a 1 9 44 
eae Marsouin II. 134 7 
Bs Marthe _... 2 42 233 
oe Mercédes IV. 1 0 7% 
oie Napier Minor ... 1 .5 252 
= Trefle-a-Quatre ... 2 39 31 
Cruisers. 
See Net Time. 
H. M. 8. 
Class 1 Amiral Bruix 2 49 412 
iste Naugentais ... 23 7 
af Noemie 2 13 403 
34-8 Camelia 2 26 56% 
Bie, Triplex 2 30 59 
Hie Vas-y 1 57 19 
ge Suzy ... 2 13 59 
ore Marcotte 2 28 10 
ae Jack ... ‘st 2 35 112 
ae Hummono ... 3.314 
Fishing-Boats. 
H. M. 8. 
Dalifol ... 254 8 
Maurice 313 5 
L’ Aurore 3 45 56 








THE WORKMEN’S COMPENSATION 
ACT 

Ture Committee appointed to inquire and report 
as to the working of the above measure published 
the result of their labours in a Blue-Book on 
August 5. Having regard to the magnitude of the 
report, it is impossible for us to do more than draw 
attention to some of the conclusions at which the 
Committee have arrived. 

The Committee—which consisted of Sir Kenelm 
Digby, K.C.B., Sir Benjamin Browne, D.C.L., 
M. Inst. C.E., His Honour Judge Lumley Smith, 
K.C., Captain A. J. G. Chalmers (of the Board of 
Trade), and Mr. George N. Barnes (Secretary of 
the Amalgamated Society of Engineers)—were asked 
to inquire as to (a) what amendments in the law 
relating to compensation for injuries to workmen 
are necessary or desirable ; and (b) to what classes 
of employments, not now included in the Work- 
men’s Compensation Acts, those Acts can properly 
be extended, with or without modification. In the 
course of the inquiry no less than 76 witnesses, in- 
cluding legal experts, and the employers and em- 
ployed in the chief industries of the country, were 
examined. The Committee also received many 
written communications from employers’ associa- 
tions and trade. unions in response to a circular 
letter which had been issued inviting them to give 
the results of their experience. Insurance com- 
panies also favoured the Committee with the results 
of their experience. In considering the working 
of the Acts of 1897 and 1900, the Committee 
directed their attention to the following questions : 

A. Have these Acts in their operation been 
unduly productive of litigation? If so, to what 
causes can this result be attributed, and how far 
can this evil be mitigated ? 

With regard to this question, the Committee 
have come tothe conclusion that the amount of 
actual litigation produced by the Workmen’s Com- 
pensation Acts of 1897 and 1900 has been very 
small when compared with the great number of 
cases settled by agreement without any recourse 
whatever to legal aid, or to proceedings in court. 
On the other hand, they think that that proportion 
may, and ought to, be still further reduced by 
amendment of some of those provisions of the Acts 
which have been found to be most productive of 
actual or threatened litigation, and by the provision 
of more effective machinery for expeditious and in- 
expensive settlement of doubtful questions of fact, 
especially by amendments tending to increase the 
importance of the functions of medical referees. 

B. Have they conduced to prevent the occur- 
rence of accidents in the industries to which they 
have been applied ? 

As to this question, the Committee state that no 
doubt there has been, at al] events in the more 





highly-organised industries, in the last ten years, 
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a great improvement in the conditions making for 
safety. How far this is due to new legislation or 
statutory regulations affecting mines, factories, and 
railways, toa higher standard of carefulness, both on 
the part of employers and employed, or to the 
working of the Compensation Act, the Committee 
found it difficult to say. 

C. How have they affected accident or benefit 
funds ? 

The Committee are of opinion that the evidence 
showed that the operation of the Act has been 
largely to put an end to those societies for 
accident compensation which previously were sup- 
ported by the joint contributions of employers and 
workmen. 

D. Have they imposed, or are they likely to 
impose, any undue burden on the employer ? 

The Committee regarded this as a question of 

the utmost importance and difficulty. As a result 
of the evidence which was directed to the solution 
of this question, the Committee are of opinion that 
in the first instance the burden of compensation 
must fall on the employer. The ultimate loss con- 
sequent thereon will fall with equal or greater 
weight upon the workman, either by diminution of 
wages, or loss of employment, or loss through the 
insolvency of the employer. ‘‘ The problem there- 
fore,” say the Committee at page 25 of the Blue- 
300k, ‘*is to attempt such an adjustment of the 
burden as will enable the great industries of the 
country to be carried on without an excessive share 
of the losses occasioned by industrial accidents 
being thrown on the employer or the employed. 

The following table, which shows the ratio of 
insurance charged by the Employers’ Liability 
Assurance Corporation, Limited, as a result of 
4} years’ experience of Workmen’s Compensation 
Acts, is of considerable interest :— 





Pee Rate per Cent. 

Classification. of Satin: 
8. d. 
1. Trades and manufactories (light) _... 4 0 
2. Farmsand estates = oa cae 6 0 
3. Trades (heavy) ... ss Kain is 7 6 
4, Manufactories (heavy)... ll 0 
5. Contractors (land) 12 6 
Builders ... 3 20 0 
ee (small) gi es a 

Contractors, excluding erection, 
tunnelling, and blasting ee ee 
Contractors, including erection, 

tunnelling, and blasting co ae 
6. Quarries ... “5 ne sas i Bo ® 
7. Iron trades (heavy) ... Si os ee 

Engineers + = aia ... 103. to 20s. 
Smelting ... 20 0 
8. Mines _... ics ab 33 («0 
9. Contractors (waterside) a wee Ad. 

Stevedores by locality... bz ... 70s. to 200s. 
Average 19s. 7d. 


E. Has their operation, on the whole, been 
beneficial to the workman ? 

The general answer to this question is decidedly 
in the aflirmative. The complaints brought before 
the Committee on the part of the workman have 
not generally been directed against the sufficiency 
of the compensation provided, but have reference 
chiefly to certain suggested anomalies which create 
a sense of hardship and injustice. 

Consideration of this question suggested two sub- 
sidiary questions to the Committee—namely : (1) 
Is adequate provision made by the Act against loss 
through the insolvency of the employer? (2) What 
has been the effect of the Act upon the employ- 
ment of old, weak, or maimed workers ? 

With regard to the first of these, the Committee 
are of opinion that the danger of insolvency, 
with the consequent distress which would be occa- 
sioned, is very real, and should be borne in mind 
throughout the recommendations to be made both 
as to the amendment and extension of the Act. 
That there must always be a serious risk of the 
insolvency of the employer seems to the Committee 
to be the inevitable consequence'of the principle of 
personal liability instead of that of compulsory 
insurance under proper regulations. As to the 
second question, it appears to the Committee that 
the operation of the Act, as it stands, both as 
regards the old and infirm, and those who have 
been maimed, has proved a serious drawback to the 
advantages which it has in other respects conferred 
on the workman. They think that some amend- 


ment of the Act should be made to remove or 
lessen the difficulty of employing such persons 
without casting on the employer a liability of such 
weight as to make it difficult for him to em- 
ploy this class of labour at all. 


It is suggested ! 





that it should be open to the employer, upon a 
certificate from the medical referee as to the en- 
feebled condition of the workman, to employ an 
infirm or injured person upon special terms as to 
compensation in case of death or injury from 
accident. The Act should provide a minimum of 
compensation, but the parties should be free to 
make their own terms for a larger amount. In the 
case of old persons, 5s. per week for injury and 
251. in case of death, leaving dependents, is sug- 
gested. Persons over 60 years of age might be 
employed on these terms without certificates. 

¥. Under what conditions have the Acts operated 
most beneficially ? 

The evidence has left upon the minds of members 
of the Committee the impression that it is where 
the organisation of the associations, both of em- 
ployers and workmen, is most complete that there 
is the least amount of litigation, and the greatest 
satisfaction with the settlements reached. They 
further think (1) that the Act works most un- 
satisfactorily, and is most ineffective where labour 
is unorganised and the workman is obliged to 
resort to legal assistance ; (2) that this tendency 
is aggravated when the workman is in the employ- 
ment of a small employer without adequate capital 
or position to dispose him to be careful as to pro- 
tecting himself by insurance; and (3) that the 
system is least appropriate in the case of a casual 
labourer who has no fixed or settled occupation, 
but merely picks up jobs where he can. 

We now pass on to consider the second part of 
the report, which contains the facts and arguments 
upon which the Committee have based certain re- 
commendations as to the amendment of the Acts of 
1897 and 1900. Owing to the complexity of the 
questions under their consideration, it is necessary 
to deal with each of the Committee’s recommenda- 
tions separately. 

Following, as far as possible, the order of the 
sections of the Act, the Committee reeommend— 

That Sub-sections (2) (6) and (4) of Section 1, 
relating to the choice of remedies open to the work- 
man, be repealed. As our readers are probably 
aware, these provisions give the workman the 
option of claiming compensation under the Act, 
or of having recourse to the procedure open to 
him before the Act was passed. The Committee 
having found that this system appears to offer a 
strong temptation to the less scrupulous class of 
solicitors to bring speculative actions under the 
Employers’ Liability Act, they recommend that 
procedure should be adopted to enable employers 
to apply to the County Court Judge for a stay of 
any proceedings actually threatened or commenced 
at common law or under the Employers’ Liability 
Act, on evidence that the workman had an adequate 
remedy under the Workmen’s Compensation Act. 
If in such a case it were possible to show that 
the remedy provided by the Workmen’s Compensa- 
tion Act was insufficient, the Court could allow the 
case to proceed. The Committee also recommend 
that the acceptance or recovery of compensation 
under a county court judgment, or agreement 
registered in the county court, should be a bar to 
any subsequent proceedings, either at common law 
or under the Employers’ Liability Act. 

The Committee suggest that Section 2 (s-s. 1) 
be amended in respect of notice of accident, claim 
for compensation, and commencement of proceed- 
ings in accordance with the recommendations, of 
which the following is the substance. The section 
in question provides for notice of injury as soon as 
practicable, and that the claim for compensation 
should be made within six months. It appears 
that the words ‘‘as soon as practicable” have 
proved very unsatisfactory, and it is recommended 
that the time should be limited to six days, with 
liberty to apply to the Court for an extension of 
time. As to the notice of claim, it is suggested 
that if not given with notice of accident, this should 
be given within three months, unless the Court 
grants an extension of time. 

The vexed question of the liability of an 
‘‘undertaker” for accidents sustained by work- 
men in the employment of a sub-contractor has 
also received the attention of the Committee. It 
is provided (in effect) by Section 4 of the Act of 
1897 that undertakers shall be liable for accidents 
sustained by all workmen, but that they may claim 
an indemnity from the sub-contractor. The object 
of this provision is that a person shall not evade a 
responsibility which properly belongs to him by 





getting the work done by a sub-contractor, as 
we shall presently see, the Committee (by Para- 





graph 15 infra) recommend an extension of liability 
in favour of workmen whose labours carry them 
far away from their employers’ premises. The 
Committee suggest, however, that this liability 
should not extend to the workmen of a sub- 
contractor. 

Perhaps the most difficult question in relation 
to the liability of the sub-contractor has been one 
of procedure. Hitherto both employers and em- 
ployed have often been in a quandary to know 
where liability really rests. The Committee now 
recommend that third-party procedure should be 
adopted, under which, if a claim is made against 
the undertaker, he may serve a notice of the pro- 
ceedings upon the sub-contractor. The entire 
quéstion of liability can then be settled in one 
action. : 

Paragraph 7 of the report suggests :—‘‘ That the 
limitations in respect of employment on, or in, or 
about any building as regards height of building, 
use of scaffolding, and employment of machinery, 
be repealed.” This reform is suggested on account 
of what is alleged to be the anomalous state of the 
present law. ‘Thus, a mortar mill, worked by steam, 
on a building estate, makes the employment on the 
adjacent building a factory employment, and gives 
the right of compensation by accident. But em- 
ployment upon the same building estate, a short 
distance away, ceases to be employment in a factory, 
and there is no right of compensation. ‘The Com- 
mittee propose that a reform should be introduced 
by bringing all buildings within the operation of 
the Act. As might be supposed, this suggestion 
was opposed by employers ; and for our part it 
appears to us to be a departure from the principles 
which underlay the Act of 1897—namely, that com- 
pensation should only he paid to those employed 
upon work where they are exposed to an appre- 
ciable amount of danger. 

Paragraphs 8 to 14 relate to certain extensions 
of the application of the Act of 1897. Thus it is 
suggested that the term “ railway ” should include 
lines and sidings not used for purposes of public 
traffic, and tramways ; that employment on, or in, 
or about a dock, wharf, quay, or warehouse may be 
brought within the Act, without introducing the 
fiction that they, or any of them, are factories ; 
that a wharf should be defined to mean a place for 
landing or embarking goods or passengers con- 
tiguous to water; that employment on, or in, or 
about a warehouse should be defined as employment 
on, or in, or about the storage of goods for sale or 
safe custody by way of trade or for purposes of 
gain; that the Act should apply directly (a) to 
employment in the process of loading, unloading, 
or coaling any ship in any harbour or canal ; (b) to 
laundries subject to the provisions of the Factory 
Act, 1901; (c) to all quarries—(i.e., whether 26 ft. 
deep or not) ; that the term ‘‘ engineering work,” 
as used in the Act, should include road-making 
and mending, well-sinking and repairing, and other 
excavation ; and that employment in construction 
or maintenance of telegraphs, telephones, and 
other electric appliances should also be included. 
While the ostensible object of the changes here 
adumbrated is to simplify the administration of the 
law, it is clear that the liabilities of employers are 
sought to be very largely increased. 

By Paragraph 15 the Committee recommend 
that it be enacted, by proviso or otherwise, that 
nothing in the Act shall prevent a workman re- 
covering compensation under the Act, for injury by 
accident while actually engaged on the duties of 
his employment, by reason only of the fact that 
such accident did not occur on, or in, or about a 
particular place. 

The Committee are of opinion that a strong case 
has been made out for a change in the law upon 
these lines; but they express the view that 
no extension should be made in favour of persons 
who habitually do work for factories in their own 
homes. An employer could not be expected to 
have any control over the conditions under which 
the work is carried on in a domestic workshop. 

Paragraph 16 is of particular interest to engineers, 
inasmuch as the Committee suggest that provision 
should be made for compensation in the case of 
workmen whose services are lent by an employer to 
another person, as, for instance, to engineers fixing 
machinery, the employer continuing to pay the 
wages. In such a case it is suggested that a work- 
man should, in case of injury, have a right to com- 
pensation from his own employer. : 

Paragraphs 17 and 18 recommend that the defi- 
nition of dependents should be amended by tke 
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inclusion of ‘‘ brother and sister” as dependents, 
and that the law of Scotland should be assimilated 
to the law of England for the purpose of defining 
the term ‘‘ dependents.” 

Paragraph 20 may be singled out as one of the 
few recommendations which is likely to benefit 
employers. As we have already seen, the Com- 
mittee were impressed by the fact that, under the 
present law, employers are under the same liability 
to aged and infirm persons as they are under to 
persons whose physical condition renders them less 
liable to serious injury. The Committee recommend 
that special provision be made as to the right 
to and amount of compensation in the case of aged, 
infirm, and maimed persons. It is worthy of 
note that this proposal does not meet with the 
entire approval of Mr. Barnes, secretary of the 
Amalgamated Society of Engineers, who states that, 
while he is not against the principle of making it 
easier to employ such workers, he is afraid that 
special provisions calling attention to them may 
result in displacing them. 

Paragraphs 22 and 23 of the report embody 
certain important recommendations as to the 
ascertainment of ‘‘earnings” for the purpose of 
awarding compensation. Doubts having arisen as 
to the proper meaning of the term, it is suggested 
that it should mean ‘‘ net earnings.” For instance, 
in coal-mining it is customary to pay a collier a 
a sum which includes money paid for the supply of 
‘‘oil,” ‘‘ picks,” and the wages of the ‘‘ drawer” 
whoassists him. In the opinion of the Committee, 
these sums should be deducted in arriving at the 
basis for calculation. In this particular the report 
is favourable to employers of labour. 

The assessment of ‘‘ average weekly earnings ” has 
always been a source of trouble, having regard to 
the variations which take place in wages from time 
to time. It is suggested that by an amendment to 
the Act the judge should be directed to form the 
best estimate he can of the rate of wages per week 
the injured man was earning, and to provide that 
for this purpose the judge may have regard to the 
standard laid down in the Employers’ Liability Act. 
By Section 3 of that Act it is provided that com- 
pensation shall be paid on the estimated earnings 
during the three years preceding the injury of a 
person in the same grade employed during those 
years in a like employment and in the district in 
which the workman is employed at the time of 
the injury. This principle has already been 
adopted -in the Durham district with considerable 
success, and, if universally adopted, it would 
lead to uniform results all over the country. 

Paragraph 25 relates to the assessment of com- 
pensation in cases of partial incapacity. The re- 
commendations of the Committee on this head are 
somewhat complex, but they may be summarised 
as follows :—-If the wages of a man before accident 
were 21. per week, the weekly payments 1l/., the 
recovered earning capacity 1l., the weekly payment 
should be reduced to 10s., so that the principle of 
the employer having half the loss of earning capa- 
city should apply to the case of partial recovery of 
earning capacity as well as to its total loss. As 
to the elements to be considered in ascertaining 
‘“‘earning capacity,” it is considered that if it is 
found that he is capable of or able to obtain work 
or to earn money otherwise than in his previous 
employment, this fact ought to be taken into con- 
sideration. Club benefits, savings, and legacies 
should not, however, be considered. This recom- 
mendation is in accordance with the law as stated 
in Norman and Burt v. Walder (1904), 2 K. B. 27. 

Paragraph 26 relates to a proposed amendment 
of the law which gives an employer the right to call 
upon a workman to submit himself to medical 
examination. Evidence was adduced to show that 
workmen in receipt of compensation for disable- 
ment have been harassed by repeated requests to 
undergo medical examination. The Committee are 
of opinion that the power in question should not be 
exercised at intervals of less than three months 
without the leave of the County Court. If there 
is a dispute between the medical adviser of the 
workman and the medical gentleman who examines 
the workman on behalf of the employer, it is 
suggested that the matter should be referred to a 
medical referee, and that the decision of the 
referee should be final. Incases which raise points 
of medical difficulty, they recommend that the 
Judge should have power to summon a medical 
referee to act as assessor. 

All the circumstances relating to the distribution 
of the funds awarded by way of compensation have 





been carefully considered by the Committee, and 
their conclusions may be summarised as follows :— 
They think that in many cases it would be desirable 
that the widow should have the amount allotted 
to her paid by instalments to be settled by the 
Judge; that there should be provision for the 
ceasing or diminution of the instalments on a second 
marriage, a conviction for drunkenness or neglect 
of children, or for other misconduct sufficient in 
the opinion of the Judge to justify the discontinu- 
ance, variation, or reduction of the instalments. 

Part II., which relates to certain proposed 
amendments of the Workmen’s Compensation Act, 
1900, is of no special interest to engineers. 

Part III. embodies important proposals for the 
extension of the principle_of compensation to per- 
sons employed in industries which are not now 
affected. The Committee have considered whether 
the Acts should be extended so as to cover all em- 
ployments, with certain defined exceptions, or to 
classes of employment or industries specifically 
enumerated. ‘They have come to the conclusion 
that it should be gradually extended to specified 
industries; and as a commencement they recom- 
mend that by an amendment of the Merchant Ship- 
ping Act the principle of compensation should be 
extended to seamen ; that a special inquiry should 
be made into the question whether it should be 
applied to fishermen ; and that it should be ex- 
tended (a) to carriers (not including foot-carriers) ; 
(b) to workers in workshops where five or more 
persons are employed ; (c) to persons employed in 
the care or management of horses and locomotives, 
including farriers. 

A memorandum appended to the report, and 
signed by Sir Benjamin C. Browne and Captain 
A. J. G. Chalmers, shows that these gentlemen 
dissent from the view that an undertaker should be 
made primarily responsible for accidents to work- 
men who are really employed by a sub-contractor. 
They think, therefore, that while, where an em- 
ployer has.a factory and sends men elsewhere to 
erect or put together work made thereon, Clause 4 
of the Act of 1897 (the Undertaker and Sub- 
Contractor Clause) should not apply either to the 
workman so sent out or to any other workmen who 
may be engaged to work with or help him, these 
workmen should look to their own employer, and 
to him only. 

Mr. Barnes, in a memorandum signed by him, 
expresses the view that, having regard to the 
fact that unskilled workers are paid at such low 
rates that they cannot even provide for a week’s 
disablement, the operation of the Act should begin 
to apply after four or six days from the date of the 
accident. 

Long as it may seem, the above is but a summary 
of the valuable conclusions at which the Committee 
have arrived. When employers remember the vast 
amount of expensive litigation to which the Work- 
men’s Compensation Acts have given rise, they will 
probably rejoice at any amendments which tend to 
make for certainty in the administration of the law. 
At the same time we have said enough to show 
that the recommendations of the Committee make 
for considerable extension of employers’ liabilities ; 
and those who have already felt the burden of pro- 
viding compensation for injuries sustained by their 
workmen will do well to pause before they give un- 
qualified support to the amendments of the law 
which are now proposed. Universal compensation 
for injuries sustained by all workmen would be the 
Utopian ideal of the working classes; but that 
ideal could not be attained without injustice to the 
employers. That the Committee have not recog- 
nised any such extensive right is clear from their 
refusal to extend the Acts to shop assistants or 
domestic servants; but the fact that they recom- 
mend that the executive should have power to 
apply the Acts to new industries shows that em- 
ployers must be continually on their guard. 








THE STANDARDISATION OF ELEC- 
TRICAL MACHINERY. 

Tue Engineering Standards Committee have now 
issued an interim report of the sub-committee on 
generators, motors, and transformers, dealing with 
the principal conditions with which it is desirable 
that these articles should conform. The committee 
wisely determined at the present time not to risk 
hampering the trade with standard dimensions and 
shapes which might easily become obsolete as 
designs improved, but confined themselves to the 
more immediate necessity of securing uniformity in 


pressures and frequencies, rating of plant, and 
conditions of test. The standard voltages recom- 
mended are as follows :— 


Alternating or direct current, 
at the terminals of the con- 
sumer ... és ... 110, 220, 440, and 

500 volts 


Alternating current at the 
generator terminals... ... 2200, 3300, 6600, and 
11,000 volts 
Standard ep at primary 
terminals of alternating-cur- 
rent transformers ... 2000, 3000, 6000, and 
10,000 volts 
Standard pressure at secondary 
terminals of alternating-cur- 
rent transformers ... ... 115, 230, 460, and 
525 volts at no load 
Standard pressure at terminals 

of direct-current traction 

motors... at 500 volts 

A variation of 10 per cent. either way is per- 
mitted in the above figures, so that plant built to 
the standards recommended: may be employed on 
the great majority of the existing systems, although 
it is hoped that in course of time such latitude will 
become unnecessary. For alternating current a 
frequency of 50 periods per second is to. be adopted 
as the standard, although in special cases, where a 
lower frequency is advisable, a secondary standard 
of 25 cycles is allowed. 

The difficulties in connection with the rating of 
generators and motors have been met by dividing 
the machines into two classes, according as they 
work continuously or intermittently. Machines of 
the former class must be capable of giving the rated 
output continuously for six hours, and the latter 
for one hour. When not otherwise specified, con- 
tinuous working is always to be understood, and 
every machine is to bear a name-plate giving such 
particulars of the output, voltage, frequency, revo- 
lutions per minute, exciting current, and power- 
factor, as bear upon its particular type. The out- 
put of generators is to be measured in kilowatts, 
and that of motors in brake horse-power. 

Direct-current generators are in future to be 
made in six standard sizes—from 6 to 100 kilowatts 
inclusive—and a suitable speed has been recom- 
mended for each size. From 100 to 1000 kilowatts, 
inclusive, there are nine sizes, machines up to 250 
kilowatts having two alternative standard speeds, 
while above this size an additional slow speed is 
added, making three speeds in all. Alternating-cur- 
rent generators are required to give a sine wave as 
nearly as possible under all conditions. The field 
excitation for simple alternators should be at either 
65, 110, or 220 volts. The variation of pressure at 
the terminals between full load and open circuit 
under the same conditions of speed and excitation: 
must not exceed 6 per cent. of the normal on a 
non-inductive load, or 20 per cent. on a load with 
a power-factor of 0.8. 

Motors are classified as open, protected, venti- 
lated, or totally enclosed, a ‘‘ protected” motor 
being one in which the interior is shielded from 
accidental contact without interfering with the 
ventilation ; and a ‘‘ ventilated” motor one in which, 
although ventilated, access to the interior is only 
possible by opening or removing the casing. Con- 
tinuous-current motors are standardised in 15 sizes, 
from j to 100 brake horse-power inclusive ; single- 
phase motors in 11 sizes, from 1 to 25 brake horse- 
power ; and two and three-phase motors in 17 sizes, 
from 1 to 100 brake horse-power. The speeds at 
full load are given for every size; in the cases of 
alternating-current motors the figures are the syn- 
chronous speeds at no load, and a reduction of 
speed from 74 per cent. in the smaller sizes to 
24 per cent. in the larger at full load must be 
allowed for. 

In connection with the work of the committee, ex- 
eriments are being carried out at the National 
hysical Laboratory to determine the safe tempera- 
ture rise allowable in the coils of dynamos and 
transformers. The results are not quite ready for 
publication, although the report indicates that they 
will be of considerable value, and will result in the 
recommendation of higher temperatures than have 
been advised by either the German or American 
Standardisation Committees. 

Meanwhile, it is of interest to note that the tem- 
 sergabe of the hottest part of a coil, as determined 

y measurements with a thermo-couple, never 
exceeds the mean temperature of the coil, as 
ore eee from its resistance, by more than 25 deg. 

ent. 
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NOTES. 
Coat-Mintnc MacHINes IN THE StaTEs. 

THE use of machines for cutting coal in the bitu- 
minous coal-mines of the United States appears to 
be growing, to judge from the report of Mr. 
Edward W. Parker, published by the United States 
Geological Survey on the ‘‘ Production of Coal in 
1902.” From this report we learn that 5418 
machines were employed in 1902, as against 2622 
in 1898. Although in a few of the States there 
was a decrease in the number of machines used, 
these States were, with one exception, those in 
which little development in the machaeiand produc- 
tion of coal had been made, all the States where 
the use of the machine prior to 1902 had exerted 
any effect showing substantial increase in that 
year. The largest proportionate production by the 
use of machines was in the State of Ohio. This 
State also stands second in the total of machine- 
mined coal, Pennsylvania heading the list. Illinois 
ranks third in the production of coal by machines, 
West Virginia fourth, Kentucky fifth, and Indiana 
sixth. These six States comprise the well-known 
‘* competitive ” coal-fields. In 1902 they produced 
75 per cent. of the total output of bituminous coal 
in the United States and 94 per cent. of the total 
tonnage of machined coal. The report further 
states that the total output mined in this way in 
1902 was 69,611,582 short tons, or an increase as 
compared with 57,843,335 short tons in 1901, of 
11,768,247 short tons, or 20 percent. Of the 5418 
machines in use in 1902, 3185 were of the ‘‘ pick” 
or ‘‘puncher” type, 2182 were chain-breasted 
machines, and 51 were of the long-wall design. 


IRRIGATION IN Eoypt. 


In place of being the crown of the most valu- 
able irrigation work which British engineers have 
executed in Egypt, the Assouan Dam _ promises 
to be only the premise to still more important 
works, an outline of which is given in Sir William 
Garstin’s report, just published as a Blue-Book. 
Lack of space prevents us.this week from deal- 
ing at all adequately with the grand schemes by 
which it is proposed to bring under cultivation 
about one million acres of land, while three- 
quarters of a million acres more will at the 
same time be changed from basin to perennial 
irrigation. The cost of the works needed is esti- 
mated at E21,400,000/., and the annual return 
from the outlay, on a moderate estimate, is 
E1,255,000/. The capital necessary cannot, of 
course, be found at once, but in view of the 
excellent understanding now subsisting between 
our French friends and ourselves, it is to be ex- 
“gr that no difficulty will be found, as years go 
»y, in providing the money necessary for each part 
of the scheme as the plans for it are matured. 
At present, of course, the preliminary surveys only 
permit of the making of a very rough estimate of 
the cost of some portions of the proposed new 
undertakings. The most serious of these involve 
the construction of a new channel for the Nile 
between Bor and Sobat, a distance of about 200 
miles, the effect of which would be to drain over 
1000 square miles of swamp, where a very large 
proportion of the summer flow received from the 
Albert and Victoria Lakes is now lost by evapora- 
tion. These swamps, further, by giving rise to 
the sudd, impede the navigation of the river, 
and form also the breeding- grounds of myriads 
of pestilent mosquitoes. As, however, it is not 
intended to pass the flood discharge through the 
proposed new channel, these swamps will not be 
entirely abolished, but the obstruction they present 
to navigation will naturally disappear. The cost 
is estimated at 5,500,000/., which appears mode- 
rate in view of the great length and capacity of 
the proposed new channel. This proposal, though 
considered worthy of more minute examination by 
Lord Cromer, is not to be proveeded with just now, 
since it is regarded as more important at pre- 
sent to expend the funds available on the comple- 
tion of the Suakim-Berber Railway, to be opened 
in the spring of 1906, and in raising the level 
of the Assouan Dam to the height originally 
decided on by the engineers. In deference to the 
views of tourists, it will be remembered that the 
top level of this dam was cut down so as to 
avoid flooding the temples of Phile. The engi- 
neers, however, in building the dam took the 
precaution to construct it so strongly that it could 
ultimately be raised at little cost to the level 


they had fixed as that giving the best finan. ' 





cial return to the Egyptian people, with whosemoney 
the work was being built, and to whom belonged 
the ruins the archeologists were so anxious to 
save at the expense of Egypt. This raising of the 
dam will cost E6500,0001., and will increase the 
storage capacity of the reservoir behind from 1000 
million cubic metres to 2500 million cubic metres. 
The Blue-Book contains a complete outline of the 
irrigation work which may be attempted in Egypt 
during the next 30 or 40 years, but we must 
reserve a discussion of these to a future occasion, 


THE Fire Service Conaress aT BuDAPEsT. 


An International Fire Service Congress will be 
held this month at Budapest, organised under 
the auspices of the International Fire Service 
Council, whose permanent offices are in Luxemburg. 
The Hungarian Fire Brigades’ Union act as hosts. 
His Imperial Highness the Archduke Joseph has 
consented to be patron; the Hungarian Premier, 
M. Tisza, has accepted the honorary presidency ; 
and the vice-presidents include a number of dis- 
tinguished Hungarians. Count Victor Szechenyi, 
President of the Hungarian Union, is the Congress 
Chairman. The Congress will be chiefly occu- 
pied in discussing several important papers dealing 
with (a) the Baltimore Fire; (b) Theatre Safety ; 
(c) Fire Prevention in Factories and Mills; (d) the 
Impregnation of Wood and Textiles; (e¢) Mechanical 
Long Ladders ; and (f) Fire Alarms. The Congress 
will serve as the occasion for a general meeting 
of the International Fire Service Council, which 
will consider the subject of a universal system of 
statistics, a dictionary of fire technology, and other 
matters of general utility. It is also anticipated 
that some further steps will be taken in the very 
grave matter of the nomenclature and standardisa- 
tion of fire-resisting materials, the general principles 
of which were settled at the London Congress of last 
year, but require extending so as more effectually 
to safeguard the public against being imposed upon 
with useless or unreliable materials. Some effort 
will, no doubt, also be made to prevent further 
bogus fire-tests of the showman type. These 
tests are frequently arranged to simulate official 
tests in everything but the technical essen- 
tials. Great Britain will be represented at this 
conference. A special commission formed by the 
British Fire Prevention Committee will go to 
Budapest, and, besides attending the confer- 
ence, they will study matters of structural im- 
portance and appertaining to the fire service in 
other cities on the way, such as Vienna, Munich, 
and Frankfort. This Commission will include repre- 
sentatives, not only of the British Fire Prevention 
Committee and of the National Fire Brigades’ 
Union, but representatives of the professional, 
partly-paid, and volunteer Fire Service, of building 
construction and building control, and of Insurance 
Survey. Each member of the Commission takes up 
a special subject during the journey ; and the result- 
ant joint report, which will be issued by the British 
Fire-Prevention Committee, is sure to contain much 
of importance to the fire-protection interests in 
this country. The principle on which the Com- 
mission has been formed is not unlike that of 
the Mosely Commission on educational matters, 
with the one material exception, that each member 
of the Commission is to pay his own expenses, 
which go to a joint pool, and that, by the nature of 
its constitution, its organisation and discipline 
will be more of a military character, each member 
of the Commission having special duties allotted to 
him, apart from those of the preparation of the 
report. We are also pleased to say that every pos- 
sible facility will be accorded the Commission by 
those in authority in the different cities visited 
abroad, as well as by the British consular represen- 
tatives. We consider it is mainly by the aid and 
organisation of the good representation of a country 
that value can be obtained out of international 
congresses, and the British Fire-Prevention Com- 
mittee’s actions has certainly, up to the present, 
been those of a technical organisation. 








Mersey Dock Estatr.—The Mersey Docks and Har- 
bour Board had before it, at its last meeting, a recom- 
mendation from the works committee which will involve, 
in connection with a great scheme of dock improvement 
and development at the south end of the system, an 
expenditure of 222,000/. The works proposed to 
carried out comprise an extension of the Brunswick Dock 
over the site of the Union Dock and Brunswick Graving 

jocks, a passage 100 ft. wide from the Toxteth Dock, 
and the erection of two single-storey sheds. ; 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 4, 

Tue general situation remains about the same in 
the American steel trade. Midsummer demands are 
moderate ; more buyers are in the market. It has 
just been made public that the Southern Pacific Rail- 
way has soheiall 60,000 tons of rails, of which 40,000 
tons were for roads in Texas, 10,000 tons for the Union 
Pacific Railway, and 10,000 tons for the Oregon Short 
line. Many lines of road are projected; and when 
the necessary material is ordered, the steel industry 
will receive a much-needed stimulus. The American 
Steel and Wire Company are about blowing-in two 
furnaces that have been out of blast for some time. 
The Carnegie Company are preparing to blow in 
several stacks, because of the increasing demand for 
material. Large quantities of No. 2 Alabama iron 
are selling in Chicago, being taken by the large 
machinery and stove-making interests of that sec- 
tion. The long restriction of production and the 
restricted demand among consumers has finally equa- 
lised iron and steel conditions sufficiently to stimu- 
late a moderate buying movement. Just now there 
are more inquiries in the market than there has 
been for months. Foundry grades are receiving more 
attention than other kinds, both here and in New 
York. Makers of machinery in New England have 
suddenly appeared in the market and bought 6000 
tons of pig suitable for their uses, much of this iron 
calling for 3 to 4 per cent. of silicon. Up till quite 
recently all northern irons were shaded, but last 
week all shaded quotations were withdrawn. Good- 
sized orders for billets are — placed at Chicago, 
especially for ee 4 by 4 and smaller, for 
which 25 dols. is paid. Arrangements have been com- 
pleted for trading in pig-iron warrants on the New 
York Produce Exchange. It is provided that dealings 
will be based on the delivery of one single standard 
grade of pig iron. Deliveries of any grade of iron 
can be privately arranged for by special adjustment 
on a system of credits and debits. The name of the 
association is the American Pig-Iron Storage Warrant 
Association. The same system will be observed as is 
recognised in trading in grain and cotton futures. 
Southern No. 2 is to be the basis, and 100-ton lots 
will be the unit of transactions. The minimum fluc- 
tuation that will be recognised is 5 cents a ton. The 
commission for handling 100 tons is 6.25 dols. On 
future deliveries of pig-iron warrants there shall be 
no interest charged until delivery of warrants has 
been made. Storage charges shall approximate 24 cents 
per ton per month, or 30 cents a year, paid at the 
end of the month in which delivery is made, or accrued 
storage shall be deducted from the invoice at the time 
of delivery on contract. 

Under this system of dealing in pig iron many 
advantages, it is believed, will be derived, to the 
steadying of prices. Pig iron has been fluctuating for 
years when there was no substantial reason for fluctua- 
tion. This will lead to the carrying of larger stocks. 








PreRsoNAL.—Messrs. W. F. Dennis and Co., 49, Queen 
Victoria-street, London, inform us that the disastrous 
fire at Messrs. Felten and Guilleaume’s St. Petersburg 
Works will in no way affect the supply of cables and 
their other numerous manufactures for the English 
and export trade, which are all made at their works in 
Mulheim, near Cologne, the St. Petersburg Works being 
exclusively engaged for the Russian trade.—The Barrow- 
in-Furness Tramways Company have placed an order for 
two demi-cars with Raworth’s traction patents, to be 
equipped with the automatic regenerative control. 





Coa In GerMANY.—The coal production of the Zoll- 
verein in the first half of this year amounted to 58,825,710 
tons, as compared with 55,469,018 tons in the correspond- 
ing period of 1903. The production of lignites to June 30 
this year was 23,251,206 tons, as compared with 21,440,541 
tons; that of coke, 5,999,402 tons, as compared with 
5,544,694 tons; and that of briquettes, 5,439,468 tons, as 
compared with 4,848,201 tons. The output of coal in 
Prussia in the first half of this year was 54,963,044 tons, 
as compared -with 51,738,705 tons in the corresponding 
period of 1903; of lignites, 19,662,608 tons, as com- 
pared with 17,908,611 tons; of coke, 5,967,442 tons, 
as compared with 5,507,254 tons; and of briquettes, 
4,811,328 tons, as compared with 4,253,388 tons. The 
imports of coal into Germany in the first half of this 
year were 3,121,076 tons, as compared with 3,087,147 
tons in the corresponding period of 1903; of lignites, 
3,799,851 tons, as compared with 3,881,188 tons; 0 coke, 
255,846 tons, as compared with 206,784 tons ; and of 
briquettes, 54,074 tons, as compared with 40,242 tons. 
The exports of coal from Germany in the first half of this 
year were 8,563,695 tons, as compared with 8,187,421 tons 
in the corresponding period of 1903; of lignites, 11,363 
tons, as compared with 19,062 tons; of coke, 1,331,074 
tons, as compared with 1,253,224 tons ; and of briquettes, 
440,455 tons, as compared with 420,183 tons. The con- 

+ Zollverein to June 30 this year is 
estimated at 53,383,091 tons, as compared with 50,368,744 
tons in the corresponding period of 1903. The consump- 
tion of coke in the first half of this year was 4,924,173 tons, 
as compared with 4,498,254 tons. 














AvG. 12, 1904.] 


ENGINEERING. 





223 











INDUSTRIAL NOTES. 


Tue position of the Labour Ministry in the Austra- 
lian Commonwealth has always been of the most pre- 
carious character. Whenever the two parties—the 
old Ins and the Outs—chose to agree and combine 
forces, success of the combination was assured. The 
wonder is that the Labour Ministry has lasted so 
long, and that it has given so little provocation for 
combined action. But this state of things could not 
last. The only question was as to points of agree- 
ment : when and how could the united forces of the 
old sections focus their power to dispossess the Labour 
Ministry of power, and then how could the victors 
combine to enable another Ministry to take their 
place? One would have thought that the Industrial 
Arbitration Bill would have afforded the opportunity, 
but it did not, although two of the proposals of the 
Government were defeated. But the Arbitration Bill 
is not, it appears, to be the vulnerable point of attack. 
The Labour Ministry proposed to engraft in the 
Arbitration Act clauses which, if carried, would have 
placed Government employés on the same footing as 
those in private firms. Why not? If the provisions of 
the Act are good enough for private ‘firms, why not 
for the Government? The check in this direction 
might, or might not, be endorsed by the citizens of the 
Commonwealth, but it evidently is not to be the main 
point of attack by the combined parties in the House 
of Representatives, unless, indeed, the several State 
elections shall show a clear majority in favour of such 
acourse. On the fiscal question there seems to be no 
common ground: the Labour members and those of the 
other two parties have no common platform. If any- 
thing, perhaps, the Labour Ministry are favourable to 
high tariffs for the protection of native industry. If 
preference is to be given to British trade, it is to be 
rather in the direction of higher rates to keep out 
foreign competitors, than any reduction in the rates 
exacted from British manufacturers. This will not 
help us to any material extent. 

It appears that the combined attack upon the Labour 
Ministry of the Australian Commonwealth will be upon 
the Socialistic tendencies of the Labour leaders ; this is 
Mr. Reid’s basis of attack. Mr. Deakin, late Federal 
Premier, takes similar ground, but he defines his atti- 
tude as ‘fa repudiation of the sectional methods of 
the Labour party.” It means the same thing. This 
indeed is the one vulnerable point, and the later pro- 
posals of Mr. Mann and others give colour to the 
supposition that Socialism is to be the basis of the 
Labour party’s policy. If the two parties combine on 
this common ground, we shall be able to appraise the 
strength of the Socialistic element in Australian 
vec but it seems unlikely that the idea of a Social 

Jemocratic Federation can be realised. If the present 
Labour Ministry keep clear of this rock, there is no 
apparently sufficient reason why the Ministry should 
not survive for some time, which will be all in its 
favour. But will the more fervent advocates of 
Socialism be content, or will they help to wreck the 
first Labour’Ministry ever formed in the history of the 
world. On general political lines they seem to have 
held their own so far. Asa matter of fact, their 
policy has not really been challenged. The false cries 
of ‘‘ disloyalty ” will not hurt them ; they may, indeed, 
do, them good, for the Premier’s statement that they 
were for a sane Imperial policy is more likely to 
‘catch on,” as the Americans would say, than a blind 
adoration of the Imperialism advocated at home. 
Still it is by their labour policy that the Ministry 
must be attacked. If they carry the State elections 
on that policy, they will maintain their position for 
some time to come. If they failin that, the term of 
office will be short. 





The cotton industry generally seems to be in a bad 
state, mainly due, it is alleged, to the speculations in 
raw cotton, -and its cornerin by monopolists, either 
in combination or by single dealers, some of whom in 
the end burn their fingers, but not until widespread 
misery is caused to thousands of willing workers. In 
Lancashire it is proposed to further reduce the work- 
ing hours in the mills from 474 to 40 hours. This 
means privation to the operatives, and little or no profit 
to the mill-owners. In the United States it appears 
to be. worse ; for, in addition to short time, it is pro- 
posed to reduce wages 124 per cent., equal to one- 
eighth of the total wages per week. With a reticence 
which is somewhat remarkable, the Lancashire mill- 
owners have not done much in the way of reducin 
rates of wages; but the earnings have been reduced 
by short time. There is, it’seems, a general consensus 
of opinion as to short time among the employers ; but 
a minority, called by Mr. Macara, the President of 
the Master Cotton-Spinners’ Federation, “the dis- 
loyal few, prefer to act on their own responsibility 
and keep the mills going. This is mostly the case 
where other than American cotton is used. "The policy 


of short time is defended by Mr. Macara on the ground 


that it is best for th iv 
plovecs:' ies r the operatives as well as for em- 
minority. 


le criticises severely the action of the 
The plea is just the same as that put for- 





ward by trade unionists whenever the “disloyal few” 
go in to take the places of those on strike. Indeed, 
it would be difficult to find more cogent reasons for 
organised action than those put forward by the Presi- 
dent of the Cotton-Spinners’ Federation. Perhaps it 
is the recognition of this fact that has led to more 
favourable joint action on the part of the employers 
and the operatives in the cotton trades of Lancashire. 


Among the very few subjects shaper g | to labour 
discussed during the present Session of arliament, 
that of factory legislation and administration—on 
Thursday in last week—was, perhaps, the most impor- 
tant from a practical point of view. The discussion 
arose on the vote for the Home Office in Committee of 
Supply. “The motion to reduce the vote was made 
mainly on the subject of women inspectors, but it 
branched out considerably, thanks to the Labour 
Member for Clitheroe, and embraced many points in 
factory administration. The mover complained that 
there were only six women inspectors, while 1,500,000 
women and girls were employed, besides those engaged 
in laundries, and a great number of outworkers. The 
Home Secretary replied that he had come to the conclu- 
sion that it was necessary to provide for an increase 
next year. The administration of the Truck Acts, em- 
ployment of children, the prevention of fires, &c., were 
promised attention. Mr. Shackleton dealt more par- 
ticularly with accidents, falsification of particulars, and 
the insufficiency of inspectors, and also the system 
of ‘* time-cribbing” in respect of stopping the machi- 
nery, &c. The Home Secretary declared that the 
suggestions made were important and valuable. The 
most satisfactory feature in the debate was the decla- 
ration of two large manufacturers in favour of inspec- 
tion, both supporting the claim for an increase of 
inspectors. th condemned ‘‘ time-cribbing” and 
cheating the workpeople by the falsification of par- 
ticulars. Under such circumstances the Home Secre- 
tary could well promise consideration of all the points 
raised. There was, indeed, no voice raised in oppo- 
sition. Formerly there was an outcry on the part of 
employers whenever a proposal was made to extend 
inspection, increase inspectors, to tighten the law as 
to falsification of particulars, to fence machinery, &c. 
Now there is a consensus of opinion on all these points. 


The dispute between the building operatives of New 
York and the master builders, more or less in pro- 
gress during the last four or five weeks, has eventuated 
in a lock-out. The dispute began with the masons, 
who demanded an increase in wages and a re-adjust- 
ment of the working hours. The matters in dispute 
affected other sections, and any concession would 
undoubtedly have involved its extension to other 
branches. In view of this the masters resisted the 
demand, threatening a lock-out if the men on strike 
did not resume work and withdraw their demands. 
This the men would not do. 
the building trades employers associated decided to 
close their doors and yards upon some 17,300 men 
ron n ms g seven different branches of the building 
trades. It is said that the union leaders, incensed at 
the employers’ action, threaten to evoke a universal 
strike of all sections engaged in building construction. 
At several meetings held it was decided to call out the 
men in ten allied trades, which will increase the 
number out to about 50,000 men. It is thought pos- 
sible, unless terms are arranged and agreed to, that 
sympathetic strikes, involving another 50,000, will 
pep gree 2 result. This would, of course, put a stop 
to all building operations in New York, or nearly so. 
The men in the building trades are, as a rule, well 
organised, and they are fairly well supplied with funds. 

The threatened strike of miners is causing some 
anxiety. The men allege that the employers have 
violated the terms agreed upon under the negotiations 
of President Roosevelt. If this be so, the employers 
are to blame. Whoever agrees to terms under such 
conditions must abide by the result, be they employers 
or employed. Breach of faith is quite as bad as breach 
of. contract ; indeed, it is practically the same, and 
the law might do well to decide it upon these grounds, 





Things look more favourable in the iron and steel 
trades in the Midland districts. The holidays and the 
great heat had the effect of reducing production, which 
the ironmasters did not mind, as the demands were 
by no means pressing. But at the markets held towards 
the end of last week the prospects of trade were more 
favourable. In the Wolverhampton district heavy 
purchases of all-mine and medium pig iron were re- 
ported. In finished iron there was a steady demand 
for marked bars at quoted prices. Asa further indi- 
cation of improvement there was a freer distribution 
of orders by galvanisers for common sheets, quotations 
being increased by 2s. 6d. In the Birmingham district 
also similar favourable signs were apparent. Marked 
bars were in steady demand, and duce was a better 
inquiry for unmarked iron. There was also an in- 
creased demand for steel. Generally the business 
actually done in the Midland districts was not large, 
but there was a better tone. 





On Friday in last weck | P 





Both merchants and : 


consumers seem to have come to the conclusion that 
prices have reached their lowest level, and therefore 
that it is time they covered their requirements for 
the autumn, or at least for a time, in case of need. 
The impetus is said to be mainly due to the expan- 
sion of the home demand, but there is a steady shipping 
demand for Japan, China, and for the Far East. 





There was a slightly improved tone as regards the’ 
iron trades on Change at Manchester at the end of 
last week, the attendance being fair. Pig iron was 
steady, with a little more inquiry, no concessions being 
made on recent rates. In finished iron Lancashire bars 
were firm, and most other qualities were steady or 
quiet. If anything, the tendency was towards improve- 
ment. In the engineering and allied trades there is 
little to report, most branches being quiet, some 
slack, none under any great pressure of work. The 
continued slackness in the cotton trades affects the 
engineering industries directly in those centres where 
textile machinery is mostly made, and indirectly else- 
where. No material improvement is reported in the 
boiler-making or iron-foundry branches. 





The International Congress of Miners was held in 
Paris this week. There were 48 British delegates 
representing the various federations and associations 
in England, Wales, and Scotland. The representatives 
of Great Britain submitted three resolutions, deeling 
with (1) shorter hours of labour; (2) the minimum 
wage ; and (3) disease among miners. The National 
Federation of Miners of Great Britain presented a 
resolution in favour of legislation on the subject. 
The French delegates presented one in favour of ‘‘ an 
eight-hour day for all workers in and about mines.” 
The British delegates presented a resolution in favour 
of a minimum wage in all countries, sufficiently high 
to enable workmen to live in comfort when the rates 
of wages are at the lowest ebb. France and Belgium 
proposed old-age pensions for aged miners to enable 
them to live in comfort. These two countries also 
propose the ‘‘ nationalisation of miners.” France also 
demands the appointment of practical miners as in- 
spectors of mines. The resolutions are of a more mode- 
rate and practical nature than in the earlier of these 
congresses, when the Socialis tic element preponderated. 
But even now the proposals are ahead of the countries 
represented at the Congress. 


The Coal Conciliation Board for the federated dis- 
tricts of England and Wales met again last week to 
consider the question of a 5 per cent. reduction in 
wages, Lord James of Hereford presiding as the 
independent chairman. The matter had been pre- 
viously discussed by the Board without their being able 
to agree, the employers voting for the reduction, the 
representatives of the miners against. At the meeting 
last week Mr. Alfred Hewlett, on behalf of the em- 
loyers, moved :—‘‘ That the present rate of wages be 
reduced by 5 3 ng cent. by taking off the advance of 
5 per cent. made as from the first making-up day in 
January, 1900, and that the reduction shall come into 
operation as from the first making-up day in August, 
1904.” This was opposed by the miners’ representa- 
tives again, and was only carried by the casting vote 
of the chairman. 








The demand of the rivet-makers in South Stafford- 
shire for an advance of 15 per cent. in wages does not 
indicate a bad state of trade ; on the contrary, in this 
branch trade looks as if it were flourishing. The opera- 
tives threaten to strike if the advance is not given. It 
is said that some of the employers are willing to con- 
cede the demand, which is a large one. If this be so, 
and it is stated to be the case on good authority, it 
would seem to show that the rivet trade is in a 
prosperous condition. 





The claim of the Durham coalowners for a further 
reduction in wages was formally submitted to the 
Durham Coal Conciliation Board, held in Newcastle- 
on-Tyne on Saturday last. After consideration, the 
matter was postponed till the next meeting, when Lord 
Davey will be invited to attend. At that meeting, 
failing an agreement, he will be called upon to decide. 
The men suffered a reduction of 24 per cent. in May 
last, and of 1} per cent. in February; total, 3? per 
cent. this year. 


The strike of boiler-makers and others in the Palmer 
Shipbuilding and Iron Company’s works at Jarrow 
terminated last week, after lasting eleven weeks. 
Over 300 men and boys were involved. The strike 
was against clockwork timekeepers. The men agreed 
to the clocks, subject to some modifications as to 
working. 








WIRELESS TELEGRAPHY IN THE NortH.—The Govern- 
ment hasdecided to establish a wireless telegraph station 
on the Marsden, about three miles from South Shields. 
The signal station will be erected on the edge of the cliffe, 
which command a view north and south for miles along 
the coast. The new station is to be primarily used for 
securing communication with passing warships. 
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| panying tables and diagrams. In the case of destroyers, 
one boat only has been taken from each class—namely, 
Oboro, Usugumo, Akatsuki, Shirakumo, and Harusame. 
3 : ta The third -class cruiser, Akashi, mentioned in this 
By Reak-Aparrat Sa-Sow, Director of the Naval | paper, was not built under the extension programmes 
Construction Corps. + | referred to above, but she is added for the sake of com- 
THE recent warships built since 1897, under the first and | parison, as she is the last ship built in this country prior 
a a Se, a of four | to the programme of 1897. 
ttleships—namely, ikishima, Asahi, Hatsuse, and | - 
Mikasa; six armou cruisers — namely, Yakumo, I,—GeNERAL Dimensions. 
Adzuma, Asama, Tokiwa, Iwate, and Idzumo; three} The general description and principal dimensions are 
second-class cruisers — namely, Kasagi, Chitose, and | shown in Table I, 


THE JAPANESE NAVY. 
On Recent Warships in the Japanese Navy.* 
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in order to reduce the total weight of the hull. The 
vertical height of water-line belt is 8 ft. 2 in. in the 
Shikishima—viz., 3 ft. 33 in. above and 4 ft. 108 in. 
below the water-line; and 7 ft. in the Iwate—viz., 
2 ft. 73 in. above and 4 ft. 43 in. below the water-line ; the 
| other ships in each class show almost the same figures. 
The upper belt, extending from the top of the water-line 
| belt to the main deck, is 6in. thick in battleships and 5 in. 
| in armou cruisers. This also serves to protect the 
| vital parts of the ships, and extends for 220 ft. in the 
Shikishima and 174 ft. in the Iwate. 
There are armour bulkheads before and abaft the fore- 
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TABLE I.—THE SHIPS OF THE JAPANESE NAVY. 
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ft. in. | ft, im. | ft. in. ft. in. ft. in. | tons | tons _ knots | sq. ft | ft. ft. 
Shikishima Ist-class | Thames Humphrys, 438 0 400 0 | 75 6 | 75 24 26 7§ 14,431) 5.31| .354 .628 14,941 18.591 /15,145 | 1889, .915 | 563 | 15.3 es 16.6 
battleship Tennant, | | | | | 
and Co. | 
Asahi .. Ditto Clydebank Clydebank /425 3 400 64 | 75 2k. 75 O 26 3} | 14,525) 5.84/| .850 | .642 15,279 18275 {16,335 1840 -928 57.6 16.5 i 17.4 
Hatsuse Ditto Elswick Humphrys, 439 8} 400 0 76 8} 76 6 26 0 | 14,312) 5.23/ .340 | .628 14,550 19.110 {16,117 1856 -930 56.8 14.5 ‘ 17.9 
Tennant, | | 
and Co. | | 
Mikasa Ditto Barrow-in- Barrow-in- 432 0 400 0 76 24 76 0 26 0; 14,358) 5.26 | .342 .634 15,140 18.537 (16,431 1849 -933 56.4 14.5 12.0 17.5 
Furness Furness | 
Yakumo Ist class Stettin Stettin 434 0,% 408 11y,) 64 2,7, 64 0 23 73%) 9,646 6.39 -870 .644 «9,646 921.005 16,960 1327 874 45.5 13.8 9.6 13.9 
cruiser j ! 
Adzuma Ditto St. Nazaire | St. Nazaire 452 5} 431 7} | 59 6, 59 33 | 23 6}%) 9,278 7.28] .897  .536 | 9,263(b) 19.935(b) 13,372(b), 1206 859 46.2 14.2 10.4 13.5 
Asama Ditto Elswick Humphrys, 442 0 408 0 | 67 2} 67 0 2&4 4y,| 9,710 6.09) .364 .508 ,710 22.070 18,277 1457 | .889 44.1 13.8 21.9 14.1 
Tennant, | | | | 
and Co, | } } 
Tokiwa Ditto Ditto Ditto 442 0 408 0 67 2} 67 0 24 38 | 9,667 6.09) .863 | .508 9,747 23.089 20,556 1464 | .886 | 44.1 14.2 219 14.0 
Iwate .. Ditto Ditto Ditto 434 0 400 0 | 68 8}! 68 6 23 7} | 9,423) 5.84) .345 | .508 | 9,750 21.740 (16,078 1482 | .912 45.6 14.0 10.0 15.3 
Idzumo Ditto Ditto Ditto 434 0 400 0 68 8} 68 6 23 93 | 9,503, 5.84| .348 | .508 | 9,733 22.0388 15,739 1480 910 | 45.7 | 14.0 6.6 15.4 
Kasagi 2nd-class Philadelphia Philadelphia'401 10 374 6 48 11 48 9 19 0 6,416, 7.68) .890 | .545 5,416 22.751 |13,492 833.8  .897 30.1 10.8 1L8 9,” 
cruiser | ! 
Chitoss Ditto San San 395 0 377 1 49 2 49 0 18 0}3) 4,948 7.70) .368 | .518 | 4,890(U) 22.700(b)/12,500(L), 788.7 | .890 29.8 10.4 4.5 10.0 
Francisco Francisco | 
Takasag> Ditto Elswick Humphrys, 387 8 360 0 48 6 46 6 18 3 4,535 7.74 .892  .518 4,463 22.900 (12,990 817.4 .960 27.1 10.6 8.8 
Tennant, 
and Oo. | a 
Akashi . Srd-class Yokosuka Yokosuka 311 0 295 32 41 9% 41 8 16 6 2,920 7.09 .396 | .502 2,896 19.520 7,396 591.4 .857 20.7 9.3 4.5 8.7 
cruiser 
Chihaya .| Despatch Yokosuka Yokosuka 287 8) 27211} 31 7, 31 538 9 1038 1,243 7.67) .313 | .511 1,268 21.479 | 5,700 254.6' .816 | 149), 59 3.7 8.4 
Oboro .. Tor pedo- Poplar Poplar 224 5g 220 8 20 644 20 6 56 7 | 840.5/10.76| .272 | .471 807.5 31.262 | 5,850 85.8 | .748 7.6 | 3.55 a6 6.75 
boat de- | | | 
stroyer | | | 
Usugumo Ditto Chiswick Chiswick (215 5 208 44 19 63] 19 6 G 2} | 321.4 10.69 .319 | .4f6 289.6 30.382 5,487 92.5, .7€0 6.9 3.59 | 5.88 
Akatsuki Ditto Poplar Poplar 224 7} |220 8 20 6}4) 20 6 5 9! 366.0 10.77 | .283 | .487 335.5 31121 6,420 89.8 .754 7.9 | 3.60 ee | 6.70 
Shirakumo Ditto Chiswick Chiswick 221 6 216 2 20 97, 20 9 6 ri 878.0 10.42 .306 | .457 $31.3 31.134 7,430 103.9; .779 | 76; 4&9 6.36 7.00 
Harusame Ditto Yokosuka Yokosuka 234 8 227 Oy,/ 21 6 | 21 5% Ve ia) | ee eee 78.5 28.952 | 5,250 | | | 








Takasago; one despatch-boat — Chibaya; and twenty | II.—Prorection. 
torpedo-boat destroyers.? ; foo | All battleships are protected in way of load water-line 
_ Full particulars of these vessels are given in the accom- | with q 9-in. belt, extending for 220 ft. amidships in the | 
* Paper real ot tho oumomer meetings (1905) of tho |Site othe Sbitahims, and gradually redooed,in hick: 
Japanese Institution of Naval Architects. Translated | nq of the ship; while in the armoured cruisers the 
for ENGINEERING by Professor Terano, of the Tokio | water-line belt is 7 in. thick for 275 ft. in the Iwate, and 
Imperial University. This translation, however, has not | reduced to 3} in. at ends. This is chiefly to protect the 
been revised by Rear-Admiral Sa-Sow, owing to pressure | vita} part of the ships—viz., machinery spaces and 
of work, but it is published with his permission. magazines—and the thickness is decreased at both ends 
+ In our previous note on this subject we wrote of | 
Admiral Sasso. We believe, however, the spelling Sa-Sow | 
best represents the sound of the Admiral’s name. 
+ There are, besides, three third-class cruisers, called | sizes built in England, 





our dockyards, and sixty-three torpedo-boats of various 
France, Germany, and Japan, but 





Niteka, Tsushima, and Otowa, under construction in | they are not mentioned in this paper. 





ward and after barbettes respectively, except in the case 
of the Yakumo and Adzuma, where there is one bulk- 

ead at the fore end only. These bulkheads are intended 
to protect the vital parts against an enemy’s shells in the 
fore and aft direction; in the case of the battleships, 
the central flat part of the protective deck before and 
abaft the fore and aft barbettes is placed at a lower 
level than that in the middle part of the ship, with an 
armour bulkhead intercepted between: the thickness 
of the bulkhead is 14 in. at middle part and 12 in. at sides 
in the Shikishima, and 12 in. all over in the Mikasa ; 
above the protective deck armour bulkheads are all 6 in. 
thick in both the Shikishima and Mikasa, and these form 
a connection between the ends of the 9-in. water-line and 
upper belt and the barbette armour. In the Asahi and 
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Hatsuse the bulkheads are arranged similarly to those of 
the Shikishima. 

In armoured cruisers the protective decks are con- 
tinuous in height, both fore and aft, and armour bulkheads 
extend between the protective and main decks ; they are 
5in. thick in the Asama, Tokiwa, Iwate, and Idzumo, and 
connect the ends of the belt armour to the barbettes. In 
the Yakumo and Adzuma the forward bulkhead, 5 in. 
thick in the former, and 3 in. thick in the latter, extends 
from side to side of the ship, forming an end to the 7 in. 
and upper belts ; it is placed behind the forward barbette. 
There is thus no direct connection between the belt after 
barbette armours, and no protection against shells fired 
from aft. 

These armour bulkheads are all oblique to the keel line 
except in the Mikasa, Yakumo, and Adzuma; in the 
Mikasa the 12-in. bulkheads connecting the two different 
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tect 12-in. guns in battleships and 8-in. guns in armoured 
14 in., reduced to 12 in. in the part protected by side belts 
and armour bulkheads, and in armoured cruisers 6 in. all 
over. The outside diameter of the barbettes is 37 ft. in 
the Shikishima and 17 ft. in the Iwate. 

A protective deck covers the top of vital parts amid- 
ships, fore and aft holds, steering gears, &c., and extends 
across the ship from the lower end of belt armour in the 
case of battleships and armoured cruisers, and from 
4 ft. 6 in. below the water-level in second-class cruisers, 
sloping upwards to the height of 1 ft. to 3 ft. above l.w.1L; 
it is flat at the crown. In battleships the crown is kept 
at the same level for the middle Jength; it is severed 
at the foreward and aft barbettes, and placed at a 
somewhat lower level, thence sloping downwards to stem 
and stern ends. But in cruisers the crown is continuous, 
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cruisers ; the thickness of armour in the former case is | fi 


ing; for this purpose the battleships and cruisers are 

tted with double bottoms, extending sufficiently far 
forward and aft, and they are again subdivided in the 
double-bottom spaces with water-tight partitions; the 
spaces in holds between double bottom and- upper deck 
are also divided into numerous water-tight compartments 
in order that there may be no danger of foundering arising 
from the loss of buoyancy and stability by admission of 
water into one or more compartments. The number of 
compartments in the double-bottom spaces are 48 to 63 
in battleships, 30 to 38 in armoured cruisers, 15 to 18 in 
second-class cruisers ; the number in hold are 171 to 223 in 
battleships, 131 to 213 in armoured cruisers, 91 to 127 in 
second-class cruisers, and 16 to 23 in torpedo-boat de- 
stroyers. 

III.—Orrensive Power. 

The main armaments in battleships consist of four 
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Continued. 
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| - 2 oe epee on ho erry | ; P 7 a PY Rg Brat tren 
| ft. ft. | ft. | ft. in| tons |tons|tons| sq. ft sq. ft. sq. ft. |sq. ft. | ft. in. ft. in. ft. in.| in. | in. | ft. | in. | ft. | in. | in. 
Shikishima .| 2.9 «+ {29.0 28 1} | 15,453 |1722|700 |10,710.0, 47.8 Ordinary | 224.0 224.0 : | 8 2|3 3% |4108 | 9 4 | 220.0 | 6 | 220.0 ro at mid-/6 in. wep 6; 2 
| | | | } | | | | } le; 12 in. at} 6 in. t; | 
| | | | ed | | | ae Tet, side; oblique| oblique 
Asahi ..| 37 451.3 [20.2 | 27 6 | 15,874 |1549/700 |10,577.0; 49.3 | ,, 214.5 |214.5 | .. | 8 0|3 73/4 44 | 9] 4 | 224.0) 6 | 224.0 Ditto Ditto | 6) 2 
Hatsuse.. ..| 34 -- 129.0 | 27 48 | 15,255 |1643/700 |10,413.0 42.0 | Balanced | 248.0 |171.0 | 77.0 |8 0/3 7h it 48 | 9/4 | 2200) 6 | 220.0 Ditto Ditto | 6] 2 
Mikasa .. | | 38 487.8 [28.2 | 97 214/ 15,179 |1521/700 [10,2498 41.5 | ,, 247.0 175.0 72.0 |7 83 7} 4 Of) 9) 4 | 1580| 6 | 158.0 18 in. all over ; Ditto | 6) 2 
| | | | athwartship 
Yakumo P 3.1 475.9 |24.6 | 24 943 10,288 | 12421600 | 9,620.0 45.7 | 210.7 |158.3 | 524 | 7 0/2 14 4103) 7 | 34 | 294.4) 5 | 2016 34 5 in. forward) 6 | 2 
| | | | | | | We athwartship | | 
Adzuma ..| 2.8 (615.8 |249 | 24 9} | 9,953 |1275 600 | 9,687.2 41.8 mt 232.0 174.0 | 58.0 | 7 0/2 1,4/4 103; 7 3} | 207.1} 5 | 207.1 3 bre rtahip | 6 | 2 
| | | } | ss : athwartship 
Asama .. : 2.8 4615 ‘ee | 25 11 | 10,519 ow os | 9,687.0 41.9 +e 231.0 |172.5 | 68.5 7 OLS Of) 7 | 34 | 284.0!) 5 | 214.5 6 in. ‘forward ; 6|-2 
| | | | | | | In. a ; | 
| | ae Elise 2 | oblique pitas 
Tokiwa .. ..| 2.6 468.6 |25.6 | 25 10 10,476 |1409'600 | 9,737.0 | 42.2 om 231.0 |172.5 | 585 | 7 0 |2 O§ /4 118 7 | 84 284.0} 5 | 214.5 Ditto | 6]: 2 
Iwate ast 2.4 483.1 |26.9 2% 1 10,285 |1412/6C0 | 9,762.0, 42.3 ” 231.0 |172.5 | 58.5 | 7 0 2 7@ \t 4% | 7 | 34 | 275.0 | 5 | 174.8 Ditto 6; 2 
Idzumo .. i 29 |467.5 |26.5 | 25 34 | 10,305 |1402|600 | 9,710.0} 42.0 os 281.0 1726 58.5 [7 0/2 5 4 6f) 7 | 3h | 276.0) 5 | 167.8 Ditto | 6| 2 
‘asagi 2 he 3 3 1350 | 7,086.3 60. i 116.3 | 87.3 | 29. | 
chee TS leseo 188 | 19 10" 5508 |10001360 | Seon | e209 fae, 125.2 | 90.4 | 34.8 | | | | Rod 
Takasago oof ae | oo 417.6 20 5 5,260 11075 350 | 6,320.0; 40.8 | 9 115.0 111.5 | 43.5 | | | } | 
Akashi --| 14 {416.1 16.9 | 17 1 8,267 | 544/197 | 4,970.9| 46.0 | 3s 108.0 | 738 ou | | | 
Chihaya.. ..| 2.5 581.4 /11. 21 464, | 314/123 | 2,490.3} 33.6 me 74.2 | 52.7 | 21. 
Obore 22/800 | -. |'e40 | 6 ays] 'at0ls| 110) 40 | 1os20| 421 | 7+ | o5.7| 19.15| 6.55 | | 
Usugumo SP Se te es | 7 348 361.4; 80| 40 | 1,159.0| 34.8 bats tog 33.3 | 23.46 9.54 | | 
Akatsuki 12] 270 | 7. | 760 | 6 6} | 415.0] 89) 40 | 1,130.0; 36.0 » ft | 314) 23.40) 8.00 | 4 
Shirakumo an 2.87 |701.00) 7.72 | 7 5y% 428.0| 95] 40 | 1,188.0} 34.9 mae 34.0 | 25.84) 3.16 | | | } } 
Harusame e Se ee ter . | 100) 40 ‘i | ssit, |e inal 35.2 | 23.20) rl | pee 








* Balanced for whole depth of rudder. 


levels of protective deck are placed in the athwartship 
direction, and in the Yakumoand Adzuma the bulkheads 
are also placed athwartships. 

_ Thecasematesfor the6-in. quick-tiring guns are 6in. thick 
in front in all battleships and cruisers ; in the Shikishima, 
Asahi, and Hatsuse the 6-in. guns on the main deck are 
protected by casemates ; while in the Mikasa main-deck 
casemates have been dispensed with, and the ship’s sides 
are plated over with 6-in. armour extending between the 
upper and main decks for a length of 158 ft. amidships, 
with 6-in. armour bulkheads placed obliquely to connect 
the ends of side armour to the barbettes. This system is 
called’ the box-citadel in ye vowed it has been adopted 
in their later warships. In place of 2-in.-plates for sides 
and backs of casemates, 2-in. partitions and 1-in. longi- 
tudinal bulkheads are adopted to protect the 6-in. guns. 
Under this system there is no place deficient in protec- 
tion like those existing in the Shikishima and her sisters. 


. The barbettes give the necessary protection for train- 
ing 
th 


gears and ammunition hojsts of:the main guns; 
ere is one at each end in the centre line of ship, to pro- 








+ Balanced under water surface. The remainder are of the semi-balanced type —i.¢., balanced at lower part of rudder. 


(b) Result of trials made in Japan. 


both fore and aft, sloping downwards at stem and stern. In 
battleships the thickness of the deck is 4 in. on the slope 
and 24 in. at the middle, but in the Mikasa the thickness on 
the slope is 3in., and 2 in. at all other parts. In armoured 
cruisers the thickness of the deck is 24 in. all over, except 
in the Asama and Tokiwa, where it is 2in. thick. In 
second-class cruisers the upper part. of the slope is 44 in. 
thick for the whole length of machinery space, and as far 
as about one-third the after magazine ; the middle part of 
the slope is 3} in. thick, oe from the middle of the 
forward magazine to the after end of the after magazine, 
and the other parts are all 1? in. in thickness. 

The conning-tower is placed on the fore part, and the 
observer’s tower on the after bridge, in battleships and 
armoured cruisers ; the thickness of armour -is 14 in. in 
the former and 3 in. in the latter. In second-class cruisers 
the conning-tower is protected by 4-in. armour, and is 
placed on fore bridge; there is no observer’s tower. _ 

In addition there is special provision for safety against 
under-water attack from ram and torpedo, as well as 
against damage done by accidental collision and ground- 





12-in. guns placed in two barbettes, one forward and one 
aft, two guns in each ; the secondary armaments are four- 
teen 6-in. quick-firing guns, eight on the main deck and 
six on the upper deck in the Shikishima, Asahi, and 
Hatsuse, all in casemates; while in the Mikasa four 
6-in. guns in casemates are on the upper deck, and the 
remainder inside the box citadel on the main deck. There 
are, besides, twenty 12-pounders and four 24-pounders on 
all battleships. 

In the armoured cruisers there are four 8-in. guns, two 
in each barbette, and fourteen 6-in. quick-firmg guns, 
eight on the upper deck and six on the. main deck ; the 
Asama and Yakumo carry twelve 6-in. quick-firing guns 
only, eight on the upper deck and four on the main deck. 
All 6-in. guns on the main deck and’ those at forward 
and after corners on the upper deck are ——— 

casemates, and other guns carry shields only. 

he auxiliary armament in armou cruisers con- 
sists of twelve 12-pounders and eight 24-pounders. 
The second-class cruisers carry two 8-in. guns, one on 
forecastle and one on poop, and ten 4.7-in. quick-firing 
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guns on upper deck, with smaller armaments consisting | and in the Takasago there is, besides, one fixed above the | the torpedo-boat destroyers, in order to get the extra- 
of six 12-pounders and six 24-pounders. In torpedo-boat water-line at the stem, as in some of the battleships and | ordinary high speed with a comparatively small bull. it is 
destroyers there are one 12-pounder and five 6-pounders. | armoured cruisers. necessary to build them light and strong, and specie! high- 
In the Akatsuki, Shirakumo, and Harusame class the — In the torpedo-boat destroyers there are two turn-tubles | tensile steel has been used in their construction, in add:- 
12-pounder gun is placed on the top of the conning-tower carrying one tube on each table, placed in the centre line | tion to mild steel ; in the Oboro, Akatsuki, Shicakumo, 
forward, one of the 6-pounders at the after end and twoon on i after part of the upper deck, to launch torpedoes | Harusame, and their sisters, the greater part of the hull is 

made of the special steel, while in the Usugumo class 


each broadside ; but in the Oboroand Usugumo and their from each broadside. - } e i ‘ 
sisters, one 6-pounder is placed on the forward conning-| Battleships have six searchlights, one at each end of | sheer-strakes, stringerand deck-plating, bulkhead-platings, 


TABLE I.—THE SHIPS OF THE JAPANESE NAVY—Continued. 














LAUNCHING PARTICULARS. 



































PROTECTION. | ARMAMENT. 
NUMBER OF 
BARBETTES. Protective DEcK. ao Suipixe-Ways. 
MENTS. | 
| 
NAME OF | £ 2 INS, Torrepo-TuseE. SHLIGHT. DATE OF | | 
Suir. | g r=) S See Eee $ |Sbx “ | re | 7 Launcu, | te 
6 Ee | Sse [8 i8%5 ae | 
| fe] 8 eat | 38 fe 2.4) . ao | 
Sci 66] &¢ Zea | $38 4/3 $55 ee a ag | 4s 
ise; 88 | cous ae (a a, = aoe ae dl Be = 
S2| 22 | 28 E68s) Suse | 2e |882 Pe. | T-le 
S&)a< | €2 Gox& geut cs oe fe E sa |e 
} B _ x = x 8 = & | & 
lft. in. | in in.| in in. | | ! . : | | ft. in. | ft. in. | sq. ft. |tors 
Shikishima ../37 0 |14 to 10) 4 2} |Height, 3 ft.) 63 198 |Four 12-in. guns, two in each Five 18-in. tubes, Six 24-in. projec- |Nov. 1, 1898 331 0/5 0 | S31”.0U 300 
| 2 in.; depth, barbette ; fourteen 6-in. q.-f. four under water | tore, one on each | | 
| | 5 ft. 38 in. guns, six on upper deck and broadside ;one at, side of fore and | | 
| eight on main deck (all in| bow above middle | aft bridge, one on | 
| casemates) ; twenty 12-pdr. q.-f. | deck each top 
guns ; eight 3-pdr. q.-f. guns;/ | | 
four 24-pdr. q.-f. guns | | | | 
Asahi .. ../37 0 |I4 ,, 10 4 2} (Height, 2 ft. £5 223 Ditto Ditto Four 18-in. tubes, | Ditto |Mar.13, 1899) 8327 6/4 9 | 3111.25 | 200 
| 11}in.;depth, |} under water j | 
| 4 ft. 64 in. broadside | | | 
liatsuse .. (8% 0 14 ,, 16 4 2} |Height, 8 ft. 48 171 Ditto Ditto Ditto Ditto June 27,1899, 313 0 | 5 10 4001.67 210 
54 in.; depth, 
| 4ft. Tin. | | 
Mikasa ., 36 6 4 ,, 3 2 Height, 3 it.| 48 176 |Four 12-in. guns, two in each Ditto Ditto Nov. 8, 1900) 820 0/6 6 4160.00 200 
| 2¢fin.;depth, barbette ; fourteen 6-in. q.-f. 
in. 4 ft. 3y% in. guns, four in upper deck case 
mate, ten hae aap Ay of 
12-pdr. q.-f. guns; eight 3-pdr 
mag. govt. ; four 24-pdr. q.-f. guns 
Yakumo ..j17 6 6 24 2} |Height, 2 ft. 38 209 |Four 8-in. guns, two in each |Five 18-in. tubes, Four 29}-in. pro- July 8, 1899 
| 1, in.; depth, barbette ; twelve 6-in. q.-f. guns, | four under water | jectors, one on | 
| 4 ft. 113g in. | eight on upper deck (four in; broadside, one at each side of fore | 
casemates), four on main deck bow, above water | and aft bridge | 
(in casemates) ; twelve 12-pdr. 
| q.-f. guns; eight 24-pdr. q.-f. 
; guns 
Adzuma . |l7 6 6 24 23 |Height, 2 ft.) .. 213 Ditto Ditto Ditto Four 24 in. projec- |June 24, 1899 
ve in.; depth, tors, one on each | | 
| 6 ft. Of in. | side of fore and 
: | aft bridge | 
Asama ..(17 6 6 2 2 Height, I ft.) 32 | 131 |Four 18-in. guns, two in each — Ditto Ditto Mar. 22, 1898} 326 0} 4-2 2716.67 =| 160 
9}4in.; depth, barbette; fourteen 6-in. 4q.-f. | | 
5 ft. 4,% in. guns, eight on upper deck (four 
| in casemates), six on main deck 
| (in casemates); twelve 12-pdr. 
q-f. guns; eight 24 pdr. q.-f. 
guns | 
Tokiwa ..|17 6 6 2 2 |Height, 1 ft.| 32 131 Ditto Ditto Ditto Ditto July 6, 189s! | 
| 108 in. ;depth, | 
| 5 ft. 82 in. | 
Iwate .. 17 0 6 24 2} |Height, 2 ft.) 380 137 Ditto Ditto Four 18-in. tubes, Ditto Mar. 29, 1900: 
4}in. ; depth, under water 
| 4 ft. 6 in. broadside 
Idzumo oa 6 24 2h | Height, 2 ft.' 30 136 Ditto Ditto Ditto Ditto Sep. 19, 1899 | 
| 28 in.; depth, | 
| 4 ft. 8} in. | 
Kasagi vs a | Upper part, 1} Height, 2y;in.; 15 127 |Two 8-in. guns, one on forecastle, Four 14-in. tubes, Ditto |Jan. 20, 1898; 266 0/2 0 | 1064.60 | 30 
44 in. (7); depth, 5 ft. one on poop; ten 4.7-in. q.-f. on broadside main | | | 
middle part, 2y% in. guns, on upper deck ; six 12-pdr. deck | 
| 34 in. (g); q.-f. guns ; six 24-pdr. q.-f. guns | 
|bottom part, | } 
| 12 in. 
Chitose x a . | Ditto 1} |Height,6,,in.; 16 114 Ditto Ditto Ditto Ditto Jan. 23, 1898) 274 0] 1 6G | 822.00 
| | depth, 4 ft.) | | 
| | 10}4 in. 
Takasago | Ditto 1] |Height, 4fin.;) 18 91 Ditto Ditto Five 14-in. tubes, Ditto |May 18, 1897/ 237 0| 2 0 | 1896.00(/) 100 
| | depth, 5 ft four on broadside | | | 
| Sin. main deck, one at | | 
| bow above water | 
Akashi ee) (ae os Top __ part, { |Height, 1 ft.) 13 90 |Two 6-in. q.-f. guns, one on fore- Two14-in. tubes,on |Three 24-in. pro- |Nov. 8, 1897) 221 6] 1 9} 784.48 
1} in. (A); | 5}4in.; depth,| castle, one on poop; six 4.7-in.| broadside above jectors, one on+/ 
bottom part, | 2 ft. 1148 in. | q.-f guns, on upper deck; ten} main deck each side of fore | 
| 2 in. (A) | 3-pdr. q.-f. guns ; two 24-pdr. | bridge, one on 
| q.-f. guns main-mast top | | 
Chihaya 52 |Two 4.7-in. q.-f. guns, one on Five 14-in. tubes, /Two 24-in. projec- |May 26, 1900) 216 43) 1 O38 | 454.15 
forecastle, one on poop; four, four on two turn-| tors, one on fore | 
12-pdr. q.-f. guns tables on upper and aft bridge 
| deck, one at bow 
on upper deck | 
Oboro .. ~~ ee is = as 7“ ss 16 |One 12-pdr. q.-f. gun, on aft end /Two 18-in. tubes,on One 19}}-in. pro- |Oct. 5, 1899) 170 9] 1 1(m)| 199.21 
| of upper deck ; five 6-pdr. q.-f. | two turntables at | jector on top of | 
guns, one on top of conning- | aft end of upper | chart-room 
tower, four on upper deck deck 
broadside | 
Usugumo id co a e _ 23 Ditto Ditto Ditto Ditto Jan. 16, 1900 
Akatsuki ..| .. ee on ee oe 19 One 12-pdr. q.-f. gun, on top of Ditto One 19}}-in. pro- |Nov. 13, 1901 
| conning-tower ; five 6-pdr. q.-f. | jectoron aft part | | | 
| guns, one on the aft end of | of bridge ie | 
a — four on upper deck | | | 
DI e | 
Shirakumo .. 22 Ditto Ditto Ditto Ditto Jan. 23, 1902 | 
Harusame 23 Ditto Ditto Ditto Ditto Oct. 31, 1902) 181 5 | 1 1(n), 214.00 29 


. (g) Extends from the middle of forward magazine to the after end of the after magazine. 

(h) Extends from the forward end of boiler-room to the after end of the after magazine. 2) Two sliding-ways on each side of ship (at 17 ft. and 7 ft. from the centre line of ship). 

(mn) Three grooves, 2 in. broad each, cut out from underside of sliding-way, so that the effective width is reduced to 7 in. (n) 6-in. groove cut out from underside of sliding-way, 
ucing the effective width to 7 in. ‘ 


(f) Extends from the forward en of boiler-room to about one-third of the after magazine. 


tower, and the 12-pounder at the after end of the upper| forward and after bridges, and one at forward and | side-plating above load-water line, floor plates, engine 
deck. _ , : | after mastheads; the armoured cruisers and_ second- | and boiler seatings, and other Pe nse y requiring neither 
Dealing next with torpedo-tubes, there are in all| class cruisers have four projectors, one on each side of | heating nor hammering, are made of this material, and 


battleships and armoured cruisers four fixed submerged 
tubes, one on each broadside, forward and aft; the 


Shikishima, Yakumo, Adzuma, Asama, and Tokiwa have, 


fire torpedoes in line with the keel. Tn second-class cruisers 


there are four revolving torpedo-tubes on the main deck, | ships and cruisers is in all cases of the mild quality, but in | the thickness given at the foot of the op 


on the forward bridge. 


Fall launchin, 
in addition, one fixed above the water-line at the stem to | shown in Table 


| severe treatment in their working, 


¢ particulars and statement of weights are | of the s 
: of the 


ial high-tensile steel 
arusame class ra 


| bridge ; the projectors of the torpedo-boat destroyers are | ordinary mild steel is used for the parts subjected to more 
The tensile strength 


in the construction 
n 37 and 44 tons 


The steel material use] in the construction of battle-| per square inch, with elongations varying according to 


te page. 











Auc. 12, 1904.] 


ENGINEERING. 











TABLE I.—THE SHIPS OF THE JAPANESE NAVY—Oouxtinued. 



































STATEMENT OF WEIGHTS. 











































































































PARTICULARS OF LAUNCHING. | 
: oe Sata ies | loos | + 
23 | Draveur. ae Greuxp Ways. | § 528 | Equipment. ) 
|2 a ae se Pee Bt ie eae, =| 2 ge re 
— 2 iy | ’ 
(ee Beg, Latent os Pee}. | este os | 2 (|s¢ S. 
Nie oF a"3 = | 8 < } os DECcLIVITY. 3s SEs 3 | -# Fe eel 7 | 8s E | eT oe 
our ee. | FE g }gP8 | 23 ——| es lege s | SE | Sa] 4g) 48) ¢ | 8 lee) ea 
2 = | | 4 Can | : a mo 1 s a= ax | 12x | 
5 :| 8& 5 oie] «& & } 3 ££ < a. S as Kl e = 
| s : | | wel |; wo, i. e : | » : s io > o 2s 'z ig “_ 
peisl G2 |-— | 2 | 2 le i8) & |c8ei eg fg og | $3 SEs! ¢ | SE |e] Sel ae| 2 lag bei 3 2 g¢ 
sare a6 is 3s iA) § (pee sm se = gy ASSS £ | am jae a ie) iO” ee 3 aie 
—_— ew ee ag 5S Se WSN Peel an are ei ew j : | eee | 
tons tons | ft. in. | ft. in. | ft. in. | ft. in. | ft. in. tons | ft. in.| tons | tons | tons | tons | tons | tons/| tons tns tns |tns | tons 
Shikichima ..| 1490-| 042 | 15 Of | 17 2/16 1)| .577 | 415 0/16 0 9” y Pe 243 | 8 0 | 74.0 10.0 |1020 | 82.0 | 71.0 | 20.8 |i18.7 18.0 68. 0)82.0) 640.0 
Asahi .. 13t0 | 7505 | 18 10 | 177 | 15 s}| .522 | 492 0) 9 9 a 244 | 9 7 | 61.0 | 120 /1020 | 820 | 9.0 | 20.1 |198.9 18.0 60.0 82.0, 666.0 
| 3” | } | 
| i : ; bo 
Hatsuse §240 oe 576 | 422 0 | os 4 | 2.06 | 61.0 10.0 eae | 82.0 | 65.0 | 28.0 |105.0 (18.0 60. 0/82. 0 603.0 
| | 99” ” 3” | | | be : ‘ 
Mikasa 1798 | s848 |13 7 | 19 4 16 54| .c81 | 523 0/ 8 6 ate _ aie | 201 16 0 | 61.0, 10,0 |102.0 | 82.0 | 78.0.| 26.0 |111.0 21. 0,56.0/82. 0 624.0 
Vebuins eh sary ca ¥3 athe | | 37.1 (gq) | 58.5 | 50.9 | 51.5 | 22.5 | 49.0 |19.7/59.0|75. 8 419.0 
Adee e 2: a ee | |47.2 (q) | 586 | 60.9 | 69.5 | 18.0 | 68.4 19.6 38.0/75. 8, 426.0 
: oe | | 25” | e | 
Asama 1200 5772 | 11 9 | 20 2 15 114 594 | 400 0/15 4 32 2.12 12 0 60.0 4.0 | 75.0 | 50.0 | 55.0 | 19.0 | 65.0 |18.040.0/77.0 463.0 
Tokiva | co | | 60.0 4.0 | 75.0 | 50.0 | 55.0 | 19.0 | 65.0 18.0,40.0/77.0 463.0 
aaa = | ; | | | 60.0 | 4.0 | 75.0 | 50.0 | 55.0 | 20.0 | 65.0 '18.0/40.0/77. 0) 464.0 
an a | : ane | | 60.0 4.0 | 75.0 | 500 | 55.0 | 20.0 | 65.0 18 0'40.0/77. 0! 464.0 
: 13” | | | ? 
Kasagi 478 29C0 7 2 1410 0 -480 | 79 * 16 2.44 | 15 6 41.0 (9) | 560.0 | 2. 28.6 | 11.5 | 34.5 | + |22. 5/64, @ 294.0 
| 21" | | | 
Chitose | 260 | 1750(p) ll 6 cer 1 Se (n) * ° 7 0 =) | 218 (p)) 13 5 | 320 6.0 | 53.0 | 42.0 | 42.4 | 12.0 | 382 17 .4}66.6 309.0 
| nside, | | | 
Shines” =. meltaiee | el ae | io o 3” | 1.08 | / 28.0 | 5.0 | 48.0 425 | 31.6 | 13.5 | 25.5 15. 0/48, 0. 257.0 
| ’ 4 | 
| | 316 0 mf | : | ? J | aR 
Akasht iy | 427 6 8 13 6 101 | 489 ja 2/11 94 — < 3 | 1e2 | 9 6 | S15 24 | 29.2 30.8 | 21.2 | 10.0 | 36.8 11. 5/51.6, 225.0 
s | Ua . - — | 1 
Chihaya M7 | ¢6o | 8 Of) 9 2} 9 6 81 | 316 14) 8 10} a2 or * 145 6 67/125) @2 141/157 | 65} 27) 20 7.'3|29.0 103.0 
| i 9” 
Oboro .. 220 0 1: 81) i) | 27| 55 | | | 22] 1.0} 3.0 18.4 
Usugumo ; = a a ‘ ; nS | a1} @ 1 27] 55] «| 6] ae 1.0; 3.0 18.5 
Akatsuki .. oe se Fs . : oe 3.1 (9) 29 5.9 | 10 1.9 2.6 2.0; 8.0, 21.5 
Shirakumo .. ee ee en ° eh 3.1 (q) 3.0 | 59 8 | 1.0 3.3 | 1.38, 3.0) 214 
4.86" 1 | | | 
Harusame 4 263 26} 6 18 4 8 801 2| 7 2% “by or 4 | 1.28 | 18 7 | 
2 mel iar s Nett ae, ; ey ia ate ee ee 
TABLE I.—THE SHIPS OF THE JAPANESE NAVY—Ooncluded. 
STATEMENT OF WEIGHTS. | Cost PER 
TON oF 
Se SS a eo ee ee ee | eas Tek eae | DISPLACE- 
A ~ Z WEIGHT PER TON OF DISPLACEMENT. | Weient or Macuinery. | §, | MENT. 
2 3 : ¢ ia aS | 
& ~ 4 | = es a me | « ms |-—-—- 
o § 8 $ . | =e : Py¥ 
os ss S. < 5. E m “a | . See ’ . a8 
wor | £1 4 He lage +S -l4 Boag ri ete eg 8 | gE 
NAME OF re 9S | Bee és S ws & 3 2 a | age = = : 
Sure. = a ae | Zi * A as 3 = | 8 + ° 2 | 3a” Fs ss 3 
ans | 5 | pk =] Me | os = Fe | =] & Pe ee | at & 3B ~ 
z B |.68 | o | ss | § S | ag g 3 | 3% ro 3 es | #05 £ gis & 
a 3 so | 2 | 28 ay & so S a 8 es. 2 ie ae “a 25 = eg gs z 
¢|2/|6/3/)35|688! 3/2418 2 8! Eel & | oe] a | a ee) 2 ag ae OE 
= a qe eee | ae rs om a = & <7 3 << 3 & | a2 z ES Ee = 
tons | tons tons | tons tons tons tons | tons tons tons tons tons £ 
Shikishima .. 5622.0 |1321.0 | 2083.0 | 210.0 1243.0 1612.0 700.0 |14,481.0 4.4 39.0 9.2 22.8 8.6 11.2 4.8 100.0 | 11763 45.2 21.5 -0821 62.4 
Asahi .. 5714.0 | 1313.0 2946.0 | 1480 1437.0 1601.0 700.0 /14,525.0, 4.6 39.3 9.1 21.3 9.9 11.0 4.8 110.0 | 1380.3 40.7 16.0 -0880 | 60.1 
Hatsuse 5608.0 (1610.0 | 2797.0 | 150.0 1243.0 | 1601.0 700.0 14,312.0, 4.2 39.2 11.2 20.6 8.7 11.2 4.9 100.0 | 1176.3 45.2 21.5 0771 | 625 
Mikasa 5995 0 |1218.0 | 2772.0 | 107.0 1392.0 | 15£0.0 700,0 (14,3580) 4.3 41.8 8.5 200 9.7 10.8 4.9 100.0 | 1330.8 45.2 16.0 | -0847 61.2 
Yakumo 3794.0 | 869.0 1626 0 | 100.0 1325.0 923.0 600.0 | 9,646.0, 4.4 39.3 8.9 17.9 13.7 9.6 6.2 100.0 | 1269.0 43.0 13.0 -0781 69.1 
Adzuma 2662.0 873.0 | 1476.0 | 110.0 | 1208.0 923.0 600.0 | 9,278.0 4.6 39.5 9.4 V1 13.0 9.9 6.5 100.0 | 1154.4 40.6 13.0 | .0903 70.1 
Asama 3298.0 1000.0 | 1600.0 | 100.0 1425.0 | 1224.0 600.0 | 9,710.0 48 33.9 10.3 17.5 14.7 126 6.2 100.0 | 1195.0 207.0 23.0 | .0782 | 681 
Tokiwa 3255.0 1000.0 | 1600.0 | 100.0 | 1425.0 | 1224.0 | 600.0 | 9,667.0 4.8 33.7 10.3 17.6 14.8 12.6 6.2 100.0 | 1195.0 7.0 23.0 | .0693 58.3 
Iwate .. 3360.0 1016.0. | 1519.0 | 100.0 | 112v.0 | 1224.0 | 600.0 | 9,423.0) 4.9 35.9 10.8 17.2 11.9 13.0 6.3 100.0 | 1060.7 42.8 16.5 -0697 | 61.0 
Idzumo 3460.0 1016.0 1519.0 | 160.0 | 11200 | 1224.0 606.0 | 9,503.0, 4.9 36.4 10.7 170 11.8 12.9 6.3 100.0 | 1060.7 42.8 16.5 0712 62.6 
Kasagi 2523.0 | 568.0 | (r) in 1320.0 351.0 3500 | 5,416.0) 5.4 46.6 10.5 ne 24.5 6.5 6.5 100.0 | 1121.0 200.0 9.0 | .0986 51.7 
Chitose 2037.0 | 6020 {| (r) oe 1270.0 380.0 | 350.0 | 4,948.0, 6.2 41.2 | 121 25.7 we thee 100.0 | 1041.3 220.0 8.7 1016 | 54.1 
Takasago 1889.0 | 526.0 | (r) -» | 1120.0 393.0 | 350.0 | 4,535.0 5.7 41.6 11.6 24.7 8.7 | 7.7 100.0 911.0 2000 9.0 -0862 54.2 
Akashi 1250.0 | 207.0 a ae 842.0 199.0 | 197.0 | 2,920.0) 7.7 42.8 7.1 28.8 68 | 6.7 100.0 718.0 , 120.0 4.0 -1138 
Chihaya 628.0 | 6.0(¢) (r) ow 804.0 79.0 | 123.0 | 1,243.0 83 50.5 0.5‘t) 24.5 63 | 9.9 100.0 286.7 14.0 3.3 | .0583 
Oboro .. 122.8 {| .. ve Pe 138.5 20.8 | 40.0 | 340.5 5.40 36.06 ee 40.68 6.11 | 11.75 100.0 121.31, 15.04 2.15 -0237 | 160.1 
Usugumo 117.2 ae 125.0 ; 20.8 | 40.0 | 321.5 65.76 36.45 we 38.88 6.47 | 12.44 100.0 116.59 6.75 1.66 -U228 | 170.0 
Akatsuki 129.5 Ae 155.0 20.0 | 40.0 | 366.0 5.87 35.38 42.35 5.47 10.93 100.0 187.81' 15.04 2.15 -0241 | 153.0 
Shirakumo 134.9 | | .. | 1547] 20.0] 40.0] 3730) 5.74 36.17 42.01 5.36 | 10.72 | 100.0 | 145.20, 900) 180) .0211 | 149. 
arusame | | | | | 
| | | baal | Sees Sg Seer Sees 2 Pea. 
(p) Weight of sliding-way is not included. (q) Included in weight of fresh water. (r) Weight of conning-tower included in weight of protective deck. 
(s) Includes auxiliary machinery belonging to the hull. (t) Weight of conning-tower only. 
TABLE II.—TABLE OF STRESSES OF JAPANESE WARSHIPS. 
ee eS —— ean Sd ac a aa an a a Oe 
WAVE. STRESS PER SQUARE INCH. ' StinL WATER. WAVE OREst. WavE Ho.iow. 
s a MAXIMUM : io Soe man YE Se 8 a. 
- WEIGHT. | | | | 
’ S Still Water. Crest. Hollow. Maxi- : 
v . e |i | @ =n mam | um | LxD D |LxD D LxD 
: ‘ 4 aa Shear- 7 x x x 
< H L . |Bendin pet ” =| A , cd dae 
=f = 3 Pee jg | 0m. | go | On | On | on | pit’, iMoment|S¥.| Ba *F | BM ae ipa S% | BM ee ie 
§ = | 2 Foot >> | Upper Keel. | UPPeF | Keer, UPPEr | Keel ney |B. M. | | | | | 
a = | a A | Deck *| Deck. | Deck. a | | | | 
: ft. in. ft. about} tons | tons | ft.-tons| tons | ft.-tons | tons | ft.-tons | 
—_ 400 64 20 20 (14,525 36.3 80.0 220 | 261T 2.250) 5.07 T |4.37C  0.97C |1.06T) 930.0 (93,920H/ 15.6 | 61.9 176C.0180,400H | 8.3 382.2 560.0 |37,200S8/| 25.9 | 156.4 
— es 4c0 0 20 20 | 9,503 23.8 40.2 169 | 191T 1.660, 4.60T |4.00C) 0.69C |0.94T 536.0 (49,888 B| 17.7 76.2 1118.0 120,320H | 85 381.6 340.0 26,240 8 | 27.9 | 144.7 
ae ~s| anaes es 15 25 | 4,948 13.1 [22.7 1.74 | 201 T | 1.69C! 6.25 T |5.27C 3.050 |3.20T| 157.5 |16,680H| 31.4 | 111.9 425.0 51,844H | 11.6 36.0 | 285.0 23,898 S | 17.4 | 78.1 
=— y 295 it 15 20 | 2,920; 9.9 | 128 1.29 | 1.77T | .490) 4.29T | 4.08C, 0.90C | 1.107, 58.2 |14,452H| 16.7 | 69.7 445.3 34,535 H 6.4 25.0 | 116.3} 3,1268) 25.1 | 106.2 
H ihaya .. 272 11 + | 13.62, 20 1,243; 4.9 7.2 1.60 | .95T |1.85 | 5.66T |4.80C; 5.110 | 7.18T 9.5 | 2,175H| 14.0 | 247.9 93.9 14,583 H 6.4 23.2 160.1 |12,1518) 7.8 | 27.9 
arusame.. 227 Oy, 1148 20 | 378.5 1.7 3.4, 200 | 1550 | .66T| 4.40T gota 5.00C | 6.00T 3.6 485 S| 31.8 197.5 60.9 3,052H 6.2 28.1 75.5 | 83,9408, 5.0 | 21.8 
ae a | \ | | | | | ' 
Length of the wave = Length between perpendiculars of ship. T = Tension. © = Compression.} H = Hogzing. 8S = Sagging 


10 per cent. in length of 8 in. for plates under 34 Ib. per | 


square foot. 


13 per cent. 


under 5 lb. 


in len 


gth of 8 in. for platés above 34 Ib. and 


u 


14 per cent. in length of 8 in. for plates above 5 Ib. and 
nder 7 Ib. 





Speed and indicated horse-power are given in Table I., 

peed curves for each type of ship—viz., Mikasa, 
tose, Akashi, Chihaya, Akatsuki, Shinonome, 
‘and second-class torpedo-boats Nos. 42 and 46 aie also 


and s 
15 per cent. in length of 8 in. for plates of 7 lb. and | Iwate, Chi 
above that thickness. 
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** ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFIOATIONS 
UNDER THE ACTS OF 1888—1902, 

number of views given in the Specification Drawings ts stated 
in cach ait; where none are mentioned, the Spoofoaton sna 


Where inventions are communicated from abroad, the Names, 


ota of Spethoations many be cbeatned ot the Patent Opies Sale 

may 

myosin Buildings, Chancery-lane, (oe at 

The date advertisement of the Complete 
oth Hymne pm ft Bayh 0o St 


abstract, 

‘atent has been sealed, when the date of sealing is given. 
Ary person nay, aay tne within oo onthe fromthe date o 
cies noties af tho Potent © po FMS me poy pe pe 
ve a 

atent on any of the mentioned in the Acts, 


ELECTRICAL APPARATUS. 


4869. G. Marconi, London. Wireless Telegraphy. 
{3 Figs.) February 27, 1904.—This invention relates to improve- 
ments in telegraphy through the natural media by means of 
electric waves, and especially to circuits forming part of a 
receiver, by which tuned or syntonic effects can be obtained and 
the effects of natural disturbances, such as thunderstorms, - 
the receiver are minimised. Accordingly, an exposed aerial or 
elevated conductor is grounded by means of several connections 
of different inductance and capacity, instead of by one, as has 








heretofore been the usual practice. The most suitable form of 
apparatus is shown in the figure, in which a represents the 
receiving aerial adjustably connected to the inductance coil b, c is 
a condenser connected to the inductance coil, and d a suitable re- 
ceiver or detector. One terminal e of the detector is grounded at J, 
and another ground connection g, which is preferably flexible or 
adjustable, is joined to the inductance } at a certain point, the 
position of which is dependent upon the period of the electric 
wave radiated from the distant transmitting station. (Sealed 
July 26, 1904.) 

10 G. G. M. Hardingham, London. (Felten and 
Guilleaume, Carlewerk Actien-Gesellschaft, Miilheim-on-the- 
Rhine, Germany ) rical les. (2 Figs.) May 6, 
1903, —- This invention relates more particularly to metal-sheathed 
electric-cables, and is designed to increase the self-induction, and 
thereby diminish the eloctrostatic capacity. With this object the 
cable is ‘provided internally with a self-induction device con- 
structed and arranged in such a manner that the diameter of the 
cable is neither enlarged nor its flexibility impaired. According 
to one method of carrying out the invention, two magnetisable 
cores a, ) are arranged parallel within the metallic sheathing e; the 
insulated wires c, d constituting the electric conductors, being re- 











spectively laid up spirally about the cores. In order toenhance the 
self-induction, the two cores are preferably closed upon one 
another at their ends, sothat an endless ea produced, forming 
a closed circuit for the lines of force he currents flowing 
throuch the conductors ¢, d produce in each of the parts of the 
core lines of force opposite in direction, so that in the metallic 
armouring ¢, which may be led as forming a closed trans- 
former winding, no electromotive force is created by induction. 
If the cable consists of more than one loop, the remaining con- 
ductors g are laid in the spaces between the two windings of the 
conductors c,d, so that they are carried past them. (Sealed 
July 26, 1904.) 

11,629 Siemens Brothers and Co., Limited, West- 
minster an rry, Blackheath. Fuses. [5 Figs.) 
May 2!, 1903.—The present invention relates to fuses for high 

tential circuits, and consists in providing, in addition to the 

reak caused by the blowing of the fuse, a second break in the 
circuit in series with the fuse, the latter break taking place in an 


one wall a supporting arm b. Pivotally mounted on this arm b is 
the switch-arm c, the upper end of which is above the surface of the 
oil, and is provided with a clamping terminal d for the fuse. A 
similar clamping terminal d! is secured.to the wall of the box 
above the oil level, and is in electrical connection with a terminal 
é outside the fuse-box. The lower end of the switch-arm is 
arranged to make contact with a spring contact-piece f, which is 
completely immersed in the oil, and is connected with a second 
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terminale!. Aspring g is mounted on the arm b so as to urge 
the switch-arm out of contact with the part f. The fuse is blown 
as soon as the current in the circuit, of which the fuse-box forms 
part, attains a predetermined value, and the spring g then comes 
into operation, and withdraws the lower end of the switch-arm 
from the contact-piece f. A buffer spring A fixed to the sup- 
porting-arm b serves to check the throw of the switch-arm when 
the circuit is broken. (Sealed July 26, 1904.) 


11,846. Siemens Brothers and Co., Limi West- 
minster; F. Hird, Bromley, Kent; and A. T. Bart- 
lett, Stafford. Transmit Synchronous Move- 
ments. {1 Fig.) May 23, 1903.—This invention provides an 
improved method of ting the armatures of a pair of con- 
tinuous-current motors, by which, when the armature of one of 
the motors moves, the armature of the other motor will move at 
the same instant and to the same extent. One of the motors A is 
wound with a single armature winding a. A number of points, 
equally spaced, of the winding are connected to a corresponding 
number of slip-rings d, e, f, and these are connected through 
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brushes and leads to corresponding slip-rings d!, e1, f1, each to 
each, on the second motor B. The second motor is provided with 
a pair of armature windings a! and b, of which a! is connected to 
a commutator, and b is connected to the slip-rings d!, el, f1, 
just as the armature A is connected with its slip-rings, the dis- 
position of the contact points round the armature windings being 
the same in the two cases, The commutator brushes of the two 
motors are connected in parallel, and their armature windin 
are so proportioned that the motors tend to run at approximately 
the same speed when connected to the same source of continuous- 
current supply. (Sealed July 26, 1904.) 


GUNS AND EXPLOSIVES. 


15,110. A. Jena, Germany. Gun-Sighting 
Devices. [10 Figs.) July 8, 1903.—In sig Fg a mmr as 
are descri in Grubbs Patent No. 12,108, of 1900, the image of 
the diaphragm is curved in such a > | that its marginal parts are 
less distant than the central parts, and, consequently, for different 
positions of the observing eye, cover different parts of the object. 
According to the present invention, an approximately plane image 
is obtained by the use of a spherically-curved diaphragm, with its 
concave surface towards the collecting Jens, by which the image 





of the diaphragm is produced. In the sighting-device shown, the 
general arrangement of the diaphragm a, collecting lens b, and 
transparent mirror c is the same as in Fig. 3 of the patent above 
referred to. But the diaphragm a, as before stated, is ed 
curved, and with its concave surface towards the lens db. In the 
example illustrated it is affixed to the concave surface of a plano- 
concave lens. The dotted lines indicate the cone of the field of 
view, the ition of the observer's eye being at e. (Sealed 


July 26, 1904.) 

15,123. A. Vickers and G. T. Buckham, London. 
Recoil Apparatus. (2 Figs.) July 8, 1903.—This invention 
has reference to the recoil apparatus of field-gun carriages, and 
relates particularly to the construction of the hydraulic buffer 
used for checking the recoil of the gun on firing. It is usual to 





completely through the wall of the liner, the latter is greatly 
weakened transversely, and is very liable to radial deformation. 
The object of this invention is to so form the valve-port that the 
circular cross-sectional shape of the liner is externally unbroken. 
A is the wall of the liner. Al, A2, A3 are grooves cut in the 
interior surface thereof. These grooves extend at one extremity 
completely to the forward end a of the liner ; but at their opposite 


1S? 





extremity they terminate a short distance from the rear end al of 
the liner. Each of the grooves is of the same width as the 
other ; but the depth at the end a is less than at the end al, so.as 
to enable an approximately uniform pressure to be obtained 
during the recoil of the buffer piston. By forming the valve-port 
of a number of ves as described, the circular cross-sectional 
shape of the liner is externally unbroken, and the liner is not 
liable to deformation. (Sealed July 26, 1904.) 


MILLING AND SEPARATING MACHINERY. 


5713. G. H. Thurston, Johannesburg, Transvaal, 
Rock and Ore-Breakers, [4 Figs.] March 8, 1904.—The 
object of the invention is to provide a simple, economic! and 
efficient crushing-head for a rock and ore-breaker of the gyrating 
type. In constructing a rock or ore breaker in accordance with 
this invention a gyrating crusher-shaft A is provided, of the 
desired shape, size, and strength. Upon this head is fitted a cone- 
shaped core B, made of cast iron or other suitable material, 
which is keyed and held in ition by keys formed of zinc and 
let into both shaft and head. In order to provide a crushing 
surface for the head which may be removably secured to the core, 
a mantle D is made, and tapered outside so as to resemble a 
portion of a cone, and inside at the same angle as the taper on 
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the outer part of the core, so as to fit snugly the same. . This 
mantle is provided with two or more inwardly-projecting locking- 
lugs d arranged on its lower end, so as to pass down through 
slots b in the core and engage inclined cam surfaces b! on the 
lower part of the core. In this way, no matter which way the 
head is rotated, the mantle will more firmly brought into 
engagement therewith. When it is necessary to provide a new 
mantle, the old one is removed by simply rotating it until its 
lugs come into alignment with the vertical slots 4 in the core. 
The mantle is then brought out of position and a new one brought 
into position, so that its lugs are in alignment with the vertical 
slots in the care and brought downwardly to engage the inclined 
cam surfaces thereof, which serve to lock tightly the parts in 
operative position. (Sealed July 19, 1904.) 


MOTOR ROAD VEHICLES. - 


10,643. J. Prentice, Thankerton, Lanark, and A. W. 
Prentice, Cambuslang. Variable - Gearing. 
(2 Figs.] May 11, 1903.—According to this invention two-stepped 
series of gears are employed, and each member of one set is pro- 
vided with a free-wheel clutch operative in one direction only, so 
that it can be automatically connected to or disconnected from 
its shaft, and each member of the other set of gears carries 
friction clutches, so that all the members of this set can be locked 
together or separated at will, and can also be locked to a driving- 
shaft to which one of the pinionscan be clutched. The pinions A 
are loose on the driving-shaft OC, and gear with pinions B 
on the driven shaft D. The pinions A are respectively secured 
to concentric sleeves E, which carry at their other end conical 
friction drums F. A friction drum C! is secured to the shaft 
C, and engages by its inner surface with the external surface 
of one of the drums F, the inner surface of which is in turn 
engaged by the external surface of the next drum, and 80 























on. Around the sleeves are disposed springs G, which lie 
between collars e formed on the two separate parts of the sleeves, 
and are so arranged that they constantly press their respective 
friction drum into contact with its neighbour. On the inner 
sides of the outer and intermediate sleeves are formed ribs E* 
which, after the outer sleeve has been endways, come against the 
collar ¢ on the intermediate sleeve, and a further movement of 
the outer sleeve causes the intermediate sleeve to move axially, 
withdrawing its drum from engagement with its neighbour. 
The pinions B are provided with clutches d operative in one 
direction only. In all cases the speed obtained from the gearing 
is increased by bringing into action a friction clutch connecte«| 
to a pinion, without disengaging the clutch which has hitherto 
been in operation, and the pinion on the driven shaft gearing 
with the previously operating pinion, is automatically discon- 
nected from its shaft by means of a free-wheel clutch ; a decrease 
of s is obtained by disengaging the friction clutches succcs- 








oil-bath and being the result of the blowing of the fuse. A box a of 
porcelain is partially filled with insulating oi] and has secured to 


rovide the buffer with a liner, in which is formed the valve-port 
for controlling the recoil. By reason of the valve-port extending 


sively. (Accepted May 11, 1994,) 
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British, Chomson- Houston, 
| Company. )imifed. 


Electrical Engineers and Manufacturers. 


ELECTRIC MOTORS 


FOR ALL CONDITIONS OF SERVICE. 
RELIABILITY, HFFICIDNCY, ADAPTABILITY, 











three considerations of first importance in the manufacture of all B.T.H. Motors. 


— SEE ovr TRACTION ADVERTISEMENT, PAGE 57, —— 
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ECONOMY OF DRIVING POWER. 
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INTERCHANCEABILITY OF PARTS. 
4 DURABILITY. 
| PERFECT AUTOMATIC. CONTROL. 
EFFICIENT INTERCOOLING. 
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LONDON, S.E. 
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GEORGE EZ.4L.5OT & CO., I. 
MANUFACTURERS OF PATENT 


LOCKED WIRE ROPES AND LANC’S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, é&c. etl 
_.__OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LOCKED COIL ROPE. $108 
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STEAM-TURBINE CONSTRUCTION. 
By O. Lascue, Berlin. 

Tue Allgemeine Elektricitats - Gesellschaft, of 
Berlin, commenced a few years ago the design 
and construction of steam-turbines and turbo- 
dynamos. They, at first, set apart a portion of 
their engineering shops for this work, but since 
the commencement of the present year the work- 
shops of the Union Elektricitits-Gesellschaft, a 
company with which the Allgemeine is now incor- 
porated, have been used exclusively for the manufac- 
ture of steam-turbines, turbine-dynamos, and the 
condensing plant appertaining thereto. In 1900 the 
Allgemeine Company carried out a series of tests with 
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po 
the bearings of high-speed engines. These tests, of 
which we have given a full report,* were completed 
by experiments made in the electric and steam 
laboratories. The first three-phase turbine-dynamo 
built by the company was started in September, 
1901, coupled to a Riedler-Stumpf turbine ;+ and 
in the year 1902 a similar set was put in ser- 
vice in the generating-station of the Berlin 
Electricity Works. Besides these, a number of 
turbines differing widely in power and speed, and 
coupled to three-phase and direct-current dynamos, 
have been built by the company, and form the 
basis of a successful branch of industry. 

While the experiments and work we have thus 
briefly alluded to were in progress, the develop- 
ment of this, the company’s latest speciality, was 
further facilitated by the addition to their own 
experience of that gained by other turbine-con- 
structors. Access can now be had to a large 
number of patents and installations, while each 
manufacturer keeps to the design he advocates. 
\ friendly co-operation of large firms has been 
arrived at, one feature of which is the- regular 
exchange of notes as to results obtained, and, 
what is perhaps of greater advantage, of data 
concerning faults developed in matters of detail: a 
much more satisfactory state of affairs than that of 











* See “Bearings for High Speeds,” TRACTION AND 
TRANSMISSION, vol. vi., page 33. 
+ a former article on the “‘Riedler-Stumpf Tur- 


bine,” ENGINEERING, vol, Ixxvii., page 211. 














indiscriminate competition which previously ruled. 
Other facilities are also afforded by the fact that 
the same works now centralise the manufacture of 
specialities which formerly were held quite dis- 
tinct; and turbines are built by the makers of the 
dynamo, who take charge also of the condensing 
plant. The advantages of such a centralisation are 
obvious. 

We may now refer more in detail to the experi- 
ments carried out by the Allgemeine Elektricitits- 
Gesellschaft. 

Speed Curves.—Turbine wheels, accurately built 
and of suitable material, are capable of revolving 
at an exceedingly high speed, with a coefficient 
of safety such as can hardly be said to belong 


Fig.5. 


(8404 8) 


cally possible; and therefore the increase of these 
speeds, by one-half, for example, gives rise to a 
higher steam consumption and an increase in cost. 
In the case of direct-current machines, however, 
intermediate speeds are practicable, and vary with 
the steam-pressure and voltage. The speed for 
direct-current is much lower than that for three- 
phase machines, and the curve in Fig. 2 shows its 
average value. The curves in Figs. 1 and 2 show 
the number of revolutions arrived at for three- 
phase alternators up to 5000 kilowatts, and for 
direct-current dynamos up to 5000 kilowatts. The 
speed required of marine propeller-turbines is much 
lower, and the construction of these is therefore 








arrived at on different lines, 


Fics. 5 to 7. TyprcAL ARRANGEMENTS OF TURBO-DyNAMO SETS SUITABLE FOR UNITS OF 
apout 150 Horsr-PoweEr, 


usually to reciprocating steam-engines of the best 
make. The speed actually required is, however, 
much lower than that which is now possible, and 
the diameter of the wheels is kept smaller than 
would be considered good practice. Hence the 
construction of multi-stage turbines, instead of the 
type with one single wheel revolving at a high 
speed. 

Numerous calculations and experiments have 
established the speed at which dynamos should run 
for different outputs. For three-phase machines 
with a frequency of 50 periods per second, as is 
generally adopted by the A.E.G., speeds of 3000, 
1500, 1000, and 750 revolutions are alone practi- 


Steam - Consumption Ourves.—The steam con- 
sumption of small and large reciprocating engines, 
taken among the best representative types, is shown 
in the curves of Fig. 3, in conjunction with which 
are placed the curves obtained from several tur- 
bines. These curves are the results of measure- 
ments taken in actual working, using superheated 
steam at 12 atrnospheres (176 1b.), and a good 
vacuum. . They show that, with an output of 500 
kilowatts, measured at the switchboard, the steam 
consumption of the turbo-dynamo is about 7.5 kilo- 
grammes (16.5 lb.) per kilowatt-hour ; and for 100 
kilowatts, about 10 kilogrammes (22 lb.) per kilo- 
watt-hour. Expressed in the usual form of kilo- 
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grammes per indicated horse-power—the usual 
method, the exactness of which cannot be ascer- 
tained—the steam consumption for the 790-horse- 
power unit works out at about 4.7 kilogrammes 
(10.35 lb.) per indicated horse-power-hour, and for 
the 170-horse- power unit at 5.8 kilogrammes 
(12.78 lb.). 

The results illustrated by the curves are those 
given by several turbine-dynamos of different sizes ; 
also by a turbine of specially simple construction 
built for an output of 75 kilowatts. A characteristic 
feature, which applies particularly to the 350-kilo- 
watt type, is the conformity of the consumption 
curve C to the ‘‘standard curve” over a great length; 
which means that over a large range in power the 
steam consumption is very favourable. The curve 
approaches that taken as normal for steam con- 
sumption, from 500 down to 250 kilowatts, and this 
would show that the working with a 250-kilowatt 
machine is as economical as that with one of 500 
kilowatts under half-load. For a wide range in the 
luad the steam-consumption curves approach the 
standard curve ; therefore, the question of cost and 
of space available being agreed upon, an intending 
purchaser may abide safely by the dimensions of an 
engine proposed by a manufacturer. 

The 100-kilowatt type (curve b) is a comparatively 
costly one, built for long continuous running, in which 
case the question of steam consumption is of specially 
great importance ; the opposite type to this would 
be the cheaper one (curve a) of 75 kilowatts, the 
steam consumption of which lies partly somewhat 
above the normal. A characteristic feature in this 
type is the length of the curve—namely, the capa- 
city the machine has for taking an overload, and 
the favourable course taken by the steam-consump- 
tion curve, which is as good as the standard over a 
large extent. The foregoing applies only to ordinary 
types. 

Principle of the A. E.G. Turbine.—In  turbine- 
construction it has become customary to reckon not 
only on the steam consumption as such, but also 
on the degree of efficiency with which the steam 
is utilised inside the turbine. The total loss of effi- 
ciency inside the turbine is made up of the loss 
in the nozzle and of that in the wheel; to which 
should be added that portion of energy still contained 
in the exhaust steam. Fig. 4, page 231, is a diagram 
showing, for the different ratios of steam-jet speed 
to the circumferential speed of the wheel, the 
efficiency of the blades when there are one, two, 
three, or four wheels or rims of blades for the same 
speed-jet. These curves are only in asmall measure 
influenced by the absolute speed of the steam ; or, 
in other words, the curves remain approximately 
the same for turbines with one or several pressure 
stages, and are not therefore much influenced by 
the absolute value of the steam speed. The curve 
a shows that the most favourable speed utilisation, 
with one wheel only, would be about 1 in 2.4, which 
means that with a steam-jet speed of about 1200 
metres (3937 ft.) per second the turbine-wheel must 
run at a circumferential speed of about 500 metres 
(1640 ft.) per second, in order to take from the 
steam the available energy it contains. The curve 
a gives the result of measurements made on a 
single-wheel turbine up to a speed ratio of 1 in 3; 
therefore to a circumferential speed of about 
400 metres (1312 ft.) per second. The curve re- 
corded in this case shows that, with steam at 
12 atmospheres, 300 deg. Cent., and with a 90 per 
cent. vacuum, the efficiency had not been developed 
to its highest possible limit ; it affords also a proof 
of the fact—which is still, however, disputed in 
several quarters—that the steam, by its expansion 
in the nozzle, does really exceed, and in a marked 
degree, the velocity of sound ; its speed corre- 
sponding approximately to that theoretically due to 
the fall in temperature. By dividing the steam 
over several pressure stages it should be possible to 
take from the steam-jet the whole of its energy, and 
to work, therefore, practically without loss in the 
exhaust. 

In Fig. 4 the curves b, c, and 7 show the efficiency 
obtainable by a multiple utilisation of the same 
speed-jet. The curve 6 indicates that already with 
the ratio of 1 in 4.5 the most favourable degree of 
efficiency is attained with two stages; with three 
stages the ratio is 1 in 7; with four it is 1 in 11. 
Further data will be given later on with reference 
to the absolute values of these curves, and to the 
influence exercised by the absolute steam speed. 

The efticiency curves of Fig. 4, taken in con- 
junction with those of steam consumption for 
different loads, Fig. 3, show the characteristic 





features of the Allgemeine Company’s turbine. It 


would be impossible, for example, to build a) 


100-kilowatt turbine having one stage only, for 
one single utilisation of the speed jet, and there- 
fore with only one wheel, without the loss of a 
high proportion of energy in the exhaust. Such 
a small engine, of only 150 horse-power, would 
have a wheel of 1.6 metres to 1.8 metres 
(5 ft. 3 in. to 5 ft. 11 in.) in diameter, running at a 
speed of 3000 revolutions. The incidental losses of 
energy would reach a high figure, and the engine 
would therefore be much too costly in running. 
Figs. 5 to 7, page 231, on the other hand, illustrate 
three schemes which might be followed for units 
of the power under consideration. 

The simplest design is that of Fig. 5—a single- 
stage turbine, the wheel of which is made with a 


double bucket-rim of the design adopted for two. 
The steam first flows through the buckets | 


wheels. 
on one rim, and, after having returned by guide- 
blades, through those of the other. 





The steam ' and weighs less, 


| first wheel—is not dependent for satisfactory work- 
ing on the admission of steam all round the wheel ; 
with a partial flow the action of the steam is as satis- 
factory as would be the case were the periphery 
‘surrounded by nozzles. The radial depth of the 
blades and the wheel circumference are not limited 
| by the condition of a small section of flow for the 
steam, which can complete its action in the first 
stage, according to the circumferential speed that 
has been decided upon. Should a lower number 
of revolutions, or a wheel and housing of smaller 
diameter, be required, this could be met by work- 
ing in stages both as regards pressure and speed, 
This very simple fundamental principle has made it 
possible to obtain a strong and compact design, 
even for 2000-horse-power units. 

A first series of one-stage turbines were built as 
shown in the diagram, Fig. 7. For asteam consump. 
tion equal to that of a high-speed engine of the same 
| power, the turbine is more simple in construction 
The curve a, Fig. 3, gives the 
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consuinption of this engine is moderate, even for 
an efficiency slightly over 50 per cent. ; and accord- 
ing to the curve b, of Fig. 4, this efficiency can be 
attained as soon as the circumferential speed be- 
comes about one-seventh of the steam speed. 
Fig. 8, page 246, illustrates the construction of a 
double-wheel axial turbine, and Fig. 6, page 231, that 
of a four-stage turbine, in which, in distinction to 
the preceding arrangement, there is only one single 
utilisation of the steam-jet in each stage. A large 
number of turbines, both of small and large powers, 
have been designed and built on this principle. 

Fig. 7, page 231, illustrates a characteristic type | 
constructed by the A.E.G., containing but two 
bearings, the wheels being flanged to the shaft ends— | 
a combination of the two previous types. A number 
of separate pressure stages are provided, in each of 
which several wheels may revolve. The steam 
consumption of these engines is as per curve b or c 
of Fig. 4. 

The Allgemeine Elektricitats-Gesellschaft’s tur- | 
bine, owing to the satisfactory design of the wheels, | 
can utilise the speed of the steam-jet over the| 
shortest path, and does not require a large number | 
of stages. The turbine—and, at all events, the' 
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steam consumption. This pattern is specially 
suited by reason of its simplicity and low cost for 
lighting purposes; it finds also an application in 
all installations where first cost is a primary con- 
sideration, and where the working periods, being 
short, an exceptionally low'steam consumption does 
not form a sine qua non. 

General Construction.—Fig. 9, page 246, shows a 
series of bed-plates for small turbines up to about 
150 kilowatts. The frame, as will be seen, is cast in 
one piece with the two bearings, this forming a very 
satisfactory arrangement ; the dynamo is fitted in 
the middle of the frame. The use of only two bear- 


|ings for the turbo-dynamo has the advantage of 


giving a simple and sound construction. All pres- 
sures are transmitted by these bearings to the lower 
frame-plate, the foundations having simply to carry 
the dead-weight. This makes it possible to mount 
the engines on timber foundations, on masoury 
arches, or iron platforms. Foundation bolts are 
not required, it being sufficient to run cement or 
to place wood or sheet lead underneath the frame. 
All engines in the company’s testing-rooms are 
placed on a timber flooring, to which they are 
clamped. 
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Turbine Casing.—Owing to the stiffness of the 
frame, it has been possible to secure the casing to 
it so that it is free to expand and contract. 
The supporting surface between the casing and 
the frame is reduced to very small proportions, 
so that there is but little dispersion of heat. The 
casing is of cast-iron, and is tested by hydraulic 
pressure. On a single-stage turbine it has simply 
to withstand the pressure of the outflowing steam 
or the vacuum; a safety-valve is fitted in the 
casing as a precautionary measure against a pos- 
sible rise in pressure. It is lagged to prevent 
radiation, the lagging being covered with sheet 
steel or aluminium. 

The Wheel.—The wheel is held on the shaft end 
by a flange. It is machined out of a solid nickel- 
steel disc, the metal being such that it can with- 
stand, without deformation, a large excess in speed. 
The blades are machined out of the solid, and 
form one piece with the wheel. With regard to 
the circumferential speed, it is easy to work 
with a higher degree of safety than is generally 
possible in the case of the most important parts 
of steam and gas-engines. Fig. 8, page 246, shows 
a tangential turbine wheel with double rim. The 
steam, on admission, strikes the inner side of the 
left blades, flows in through these, and by special 
return guide-blades is directed over on the outer 
side of the rim through which it flows, being 
thence directed towards the centre in the surround- 
ing space of the casing. 

Steam Delivery.—The steam inlet to the main 
cut-off valve and to the steam-distributing chest is 
through a fine-mesh screen. As a rule, both the 
steam supply and the exhaust-pipe connections are 
underneath, but in marine turbines both connec- 
tions are above. The steam from the distribution- 
chest is delivered to the nozzles by a number of 
separate pipes. Fig. 10, page 232, is a view showing 
these delivery-pipes. The number of nozzles varies 
within rather large limits, according to the pressure 
and temperature of the steam, and whether exhaust 
is into the atmosphere or into a vacuum. The deli- 
very-pipes serve for one or for several nozzles, and 
the governor, as the load varies, opens or closes a 
smaller or a larger number of these pipes. All the 
turbines can be built for working condensing or not, 
as desired. With regard to various methods of 
utilising the exhaust steam, further data may be 
given later. It may be mentioned here, however, 
that condensing turbines intended to run for long 
periods exhausting the atmosphere while deve- 
loping their full power, are provided with a 
special set of nozzles, which are closed by hand 
in order to obtain a better utilisation of the 
steam when working on a vacuum. The governor 
is, of course, so designed that on a sudden change 
from exhaust to condensing, the special nozzles 
having remained open, the engine is prevented from 
racing. Fig. 11, page 246, illustrates the steam-dis- 
tribution chest under steam, the pipe-connections 
being removed, Five nozzles are shown open, 
the remaining ones are closed. In the A.E.G. 
turbine, as will be seen, the open nozzles always 
work under the full steam pressure, so that the 
steam-consumption curve is only influenced by 
wire-drawing when running under no load; the 
efficiency of one nozzle is the same as that of the 
total number under a full load. 


(To be continued.) 








COM PRESSED AIR AND PNEUMATIC 
FOOLS IN ENGINEERING WORKS. 
By Frank FIe.pen. 

Wuar a vista of possibilities the engineer of to- 
day has, compared with his predecessors: in the 
rapid development of our engineering systems and 
organisations, the alliance of the chemist with the 
moulder, the specialising of processes and manufac- 
tures, the great advance in the building of machine- 
tools, and the practical application of electricity ; 
these and a host of other influences which, fifty 
years ago, were a thing to be dreamt of, are now 
actual realities and ready to handas practical means 
to solve those problems and effect those economies 
which the exigencies of our present day call for. 

vompared with his prototype of fifty years ago, 
the cngineer of to-day must learn, and learn 
(uickly, the bearings that a dozen different subjects 
a have on his work, and, most of all, he must be 
: © to decide, out of the various methods and de- 
pec now open to him, which shall be the best 

Most economical. As each advancement has 





been secured in the great field of mechanical and! 
electrical engineering, other objects have thereby 
been made possible of attainment, and it has now 
become, in a sense, not solely a question of the 
possibility of attaining a certain result or end, as 
it is to adopt the best practice in getting there. 

Fifty years ago air-compressors and pneumatic 
tools and plants were an expensive experiment. 
To-day they are knocking days, weeks, and even 
months off the amount of time necessary for the 
construction and delivery of our locomotives, ships, 
and gun-boats, and the hundred-and-one different 
productions to which they have been snccessfully 
applied. What a host of manufactures are depen- 
dent on the use of compressed air only a careful 
inquiry willconvince ; but as its versatility of appli- 
cation is becoming known, just so quickly is its 
development proceeding. In one sense it is similar 
to electricity, insomuch as the power can be taken 
to almost inaccessible places. It can be taken here, 
there, under, over, through, beyond, round a 
corner, in less time almost than it takes to write it; 
but it does not carry with it the danger that a high- 
voltage current possesses, through possible damaged 
insulation. If the conducting medium, which is a 
tube, armoured hose, for instance, gets damaged, 
it does not, like the electric current, damage by fire 
any inflammable material in its immediate vicinity. 
There is no danger from shock in handling the hose, 
as there is in touching a live wire. 

Compared with the hydraulic means of conveying 
power, it is much cleaner and less objectionable ; 
there are no jets of water squirting out and soaking 
everything in their path, and corroding all the 
metallic surfaces with which they might come in 
contact. 

In the pattern-shop it can be found pushing our 
old friend, the brace, into a well-earned rest, and 
converting what was previously a case of drudgery 
into a highly expeditious operation. As a breast- 
drill you can apply whatever pressure you wish, 
and at the same time, have both hands for guiding 
the auger. 

If a job requiring a large number of mortise- 
joints turns up, and you have not the mortising- 
machine installed, by getting a light pneumatic 
hammer and a suitable chisel you can make four or 
five slotted recesses, while another man, plodding 
on in the old way, is making one. 

The modern foundry is incomplete without an 
installation of compressed air. Instead of employ- 
ing your skilledand highly-paid moulders for riddling 
and sieving, a cheaper hand can be employed for 
feeding a pneumatic shaker, which, oscillating 
several hundreds of times per minute, will get 
through the work in one-tenth the time. There 
are several types on the market, both fixed and 
portable. The portable machine can be carried to 
any position in the foundry, thus avoiding the use 
of the barrow in wheeling the sand away, and then 
back again, as with the fixed machine. 

Pneumatic hand-rammers and machine-rammers 
can be got, and are well worth consideration from 
the up-to-date foreman or manager. 

For removing the sand from castings the sand- 
blast is being very successfully applied in large 
numbers of foundries, especially on work too bulky 
or too fragile for the tumbler barrel. 

A large amount of time can be saved in the 
fettling-shop by supplying the dresser with pneu- 
matic hammers, which, in the cutting off of fins 
and gits, &c., cannot be approached by the best 
hand chipper extant. Especially is the saving shown 
in dressing heavy castings. In the foundry of the 
works over which the writer has charge, where a 
large number of flywheels up to 20 tons are cast, 
the ease and facility with which the risers can be 
removed is at once striking and convincing as to 
the benefit of a pneumatic hammer over the old 
laborious method. The dresser takes up the 
hammer which is connected to a length of flexible 
armoured hose, which in turn receives the air 
supply from the compressor through the medium 
of a permanent wrought-iron pipe, and inserting 
a round-nosed or ‘‘C” chisel, dexterously grooves 
round the bottom of the riser, the chippings curl 
off as if by magic, as he skilfully guides the chisel 
round the root of the git, the silent air in the 
meantime supplying the physical force of the 
blows, Having made the groove round the 3 in. 
or 4in. in diameter of metal, he takes up a sledge- 
hammer, and with one blow removes the lump 
of waste metal, leaving a slightly raised surface 
above the level of the body of the casting ; but re- 





placing the ‘*C” chisel by an ordinary flat chip. 


ping chisel, the surface is quickly levelled, and in 
three or four minutes all trace of the unsightly but 
necessary git is removed. 

Not only has a plant been found beneficial in the 
more or less stereotyped applications to sand- 
ramming, sieving, and fettling, but in a score of 
other directions, under the supervision of a far- 
seeing foreman, it has made itself a welcome 
addition to the foundry plant, and an ideal solu- 
tion to some of the many perplexing problems 
which almost daily present themselves in a large- 
sized jobbing foundry, where one never knows 
what is going to turn up next with respect to the 
kind of patterns to be moulded from. Perhaps an 
instance will suffice to show the usefulness and 
advantage to be gained by a compressed-air supply. 
A number of flash boilers had to be made. These 
boilers, when made, consisted of a coil of steel 
tubing, 1 in. gas, entirely embedded in cast iron. 
As the tube had to stand a steam pressure when 
in use of 100 1b. to the square inch, and would 
thereby be subjected to a continual expansion 
and contraction, it was manifest that the tube 
should be injured as little as possible by the 
molten metal being poured round and about it, 
and to this end, having an outlet and inlet branch, 
one end was connected to the air supply, and during 
the process of casting a continuous current of cold 
air was blown through, and was found to be effi- 
cacious as a means of protection to the tube. The 
air was conveyed at about 80 lb. pressure through 
a hole in the connection 4 in. in diameter; and as 
the diameter, and consequently the area, of the steel 
tube was very greatly in excess of this, advantage 
was taken of the now well-known fact in connection 
with compressed air—viz., the great reduction in 
temperature which occurs when expansion takes 

lace, 

. Possibly someone will say, Why not have used 
water? Water would certainly have conducted 
the heat away ; but water is not a safe thing to use 
when molten metal is about. Leaky connections 
with air do no damage, but a water leak would be 
disastrous in a foundry. 

In some classes of long slender castings, such as 
piping, where the core is built round a thin tube, 
and, as is sometimes specified, chaplets have to be 
very sparingly used, the cooling effect of a current 
of compressed air will be found a very useful and 
convenient expedient to use to prevent the core 
being lifted in the middle by the molten metal. 

In the machine and erecting-shops one finds a 
multitude of jobs to which this son of Boreas can 
be successfully harnessed. Is there some cast-iron 
milling to be done : then a stand-pipe fixed near, 
and a piece of hose with jet-pipe directed against 
the cutter, will clear the millings away as quickly 
as they are formed, and keep the cutters cool, so 
that increased spindle speeds are available. Cer- 
tainly one would never advise a compressed-air 
plant for the sake of keeping cutting tools cool ; 
but where a plant is installed, it can be profitably 
employed on such jobs as these if, as is so often the 
case nowadays, quick dispatch is the important item. 

The tinsmith in his brazing uses it for his blow- 
pipe, and by so doing at once gets a constant 
current, whose strength is regulated at will, and 
gives him a better control of the job he has in 
hand, without the laborious pedalling of the foot- 
bellows. ; 

For even the very lightest riveting, down to }-in. 
diameter rivets, a hammer, weighing only a few 
pounds; similar to the ones used by ornamental 
masons, can be got, and a lap-joint: or seam made 
in a tithe of the’ time taken up ‘by’ the ordiniry: 
riveting-hammer. ; 

The commutator-builder takes his blow-pipe and 
walks round the commutator, the while he tightens 
the segments on the temporary mandrel by means 
of clips, which, upon cooling, contract and hold 
the segments with a vice-like grip to enable the 
machinist to cut the taper-tightening groove in 
the ends. neh 

As a chipping-hammer for steel plates or steel 
castings, any operator who is working piecework 
will convince the most sceptical as to the merits of 
a pneumatic hammer. Take a piece of plate, say 
4 in. thick, and attempt to cut off a } in. thick- 
ness of material for, say, 12 in. in length, and com- 
pare the time with the two minutes, which is all 
that is required by the experienced operator using 
a good pneumatic hammer ; or, again, head a #-in. 
rivet in the old way, and then count the seconds 
required to do the job pneumatically. : 

The rivet-heating furnace is yet another innova- 
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HEYSHAM HARBOUR; DETAILS OF PASSENGER AND GOODS STATIONS. 
(For Description, see opposite Page.) 
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stone-chippers to the monster gap riveters which | 
are becoming a common sight in our bridge and | 
roof-building works. In the boiler-shop, where | 
the old caulker could count his single blows, you | 

















must now count the strokes in hundreds if you| 
visit a modern tool-works. 
Not only in the province of work where origi- 























nally the ratchet-brace held the field, but in scores | ELONGATED 
of instances where a fairly bulky piece has had to| 
be removed from one part of the assembling-shop | Substitute for either of these the pneumatic drill, 
by the overhead traveller to the radial drills, the and the verdict is (with apologies) ‘‘ mechanics like 
pneumatic drill can be brought along, and the job it.” One objection urged against these drills is 
drilled in position. Give an ordinary mechanic a that they are somewhat fragile and are costly in 
job which will take, say, one hour, whichever way | repairs ; but, like any other good tool, they require 
e does it—i.e., uses the ratchet-drill or dislodges | careful and intelligent treatment. One never 
his packings, or partly dismantles the adjacent thinks of throwing a good watch about the 
connections, so as to take the piece to the radial | bench or shop floor, and when it is considered 


drill (an easier job physically), and he would not/that in a pneumatic drill weighing, say, 20 lb., | 


be human if he did not risk an extra quarter or | and proportionate dimensions, you are expected to 
half-hour in getting it to the machine rather than | have in a condensed and workable form a tool which 


tackle the laborious drilling by the ratchet-brace. | will drill the same size of holes as an upright drill- 





ELEVATION OF FOOTBRIDGE, STEPWAYS, ETC. 


press with its 8-in. or 9-in. driving-pulleys an: 
coarse bevel-wheels and large diameter spindle avi 
long bearings—total weight, $ ton or more—thev 
the least to expect is that it shall receive carefu! 
treatment at the hands of the operator. Counter- 
sinking, rimering, and tapping are only a few of 
the many applications of this tool. While on some 
jobs its use may not be very economical, on others, 


‘where a time-limit has to be worked to, or where 


cheap labour cannot be employed, it steps in the 
breach, and makes its presence felt. : : 
Pneumatic hoists are now meriting consideration 
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LIGHTHOUSES AT THE MIDLAND RAILWAY COMPANY’S NEW HEYSHAM HARBOUR. 
CONSTRUCTED BY MESSRS. CHANCE BROTHERS AND CO., LIMITED, LIGHTHOUSE WORKS, NEAR BIRMINGHAM. 
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produces greater demands, the conviction will be lroofed in. The stairs and cattle-ramps from 
more greatly impressed that a modern works ceases | the landing-stages are built in concrete, with 
to be modern where a compressed-air installation | adequate provision for carrying away drainage or 
is conspicuous by its absence. tidal waters. 
The passenger station has an island platform 
’ 600 ft. long and 47 ft. wide, with a line of rails on 
MIDLAND RAILWAY COMPANY'S | cach side, within the building. Of the total length 





from those managers and superititendents who, like 
the ‘“riter, are mentally tortured, by the sight of 
yo "nen—In some cases skilled men—tugging at 
the chain of the slow-motioned pulley-block. How 
often 's one exasperated, when attempting to in- 
Grease the general pace in the works, to find this 
_ Wasting mechanism putting back the hands of 
te clock, so to speak, and setting the old slow 
a How many of our more or less up-to-date 
Shops, where the main machine-bays are spanned 
a good travellers, have in some out-of-the-way 
— auxiliary lifting tackle of the, let us hope, 

: - long, prehistoric pulley-block type ? 
ut, since use begets use, and wider application 








STEAMSHIP SERVICE. ‘of platform, 450 ft. is covered. The roof in this 
(Continued from page 202.) lease is 75 ft. wide. - A suite of waiting and 
PassENGERS do not require to pass over railways | refreshment-rooms: has been constructed along the 
in the harbour works, and only cattle landed | centre of the platform. On page 234 (Figs. 51 to 
at high water need. to cross goods and passenger 62) we reproduce details of the station buildings. 
lines on the level. For the convenience of pas- | Fig. 51 shows the general arrangement, the top line 
sengers, luggage-hoists have been provided from | representing the front of the quay ; Fig. 62 is, as 
each of the landing-stages, at various levels to | already stated, a cross-section. 
suit the state of the tide. As the sheds for the| The goods station is nearest to the quay, and has 
arrangement of goods for transit are situated close |a length of 500 ft.; there is ground available fora 
to the quay, with the passenger station beyond, | further extension of 100 ft. A second goods shed 
overhead gangways have been constructed across | has been constructed, with a length of 175 ft. The 
the goods sheds into the passenger station, and the | width in both cases is 60 ft. The distance between 
stairways from each landing-stage, as well as the the buildings and the front edge of the quay is 
hoists, communicate direct with this overhead 27 ft. 6 in.—sufficient for the working of large 
gangway. The plan on page 234 (Fig. 51), as well cranes. The crane-legs on one side travel on rails 
as the section through the station buildings on laid on the quay, and those on the other side on 
the same page (Fig. 62), shows this arrangement. | rails 55 on the stanchions of the goods 
Passengers will thus be completely protected from | station. ie rolling-stock of the Midland Railway 
weather; the passenger platform is, of course, | can easily pass along’ the quays under the cranes, 
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the width between the centres of crane rails being 
31 ft, 2 in. These cranes we shall describe in deal- 
ing with the mechanical equipment of the harbour. 

In connection with the design of the buildings, 
serious consideration had to be given to the ques- 
tion of wind pressure, as the harbour is exposed 
to south-westerly gales. An anemometer tower 
was erected on the Near Naze, with complete appa- 
ratus for taking careful records, including a te 
anemometer. This instrument, on February 26, 1903, 
when a train was blown off the Leven Viaduct, on 
the opposite shore of Morecambe Bay, recorded 
between 6.15 a.m. and 6.45 a.M. a velocity of 100 
miles an hour. 

It was decided to construct the buildings of steel 
framing, with wooden boarding, and with an excep- 
tionally flat roof, the rise being 6 ft. 6 in.—equal to 
about 1 in2. Itwasalso deemed important to limit 
the load on the foundations. So faras roofs and walls 
are concerned, there is little difference between 
the goods and passenger stations. The span of the 
goods station is 59 ft., in the case of the passenger 
station it is 75 ft. Adescription of the former only 
need be given. The whole of the framework is carried 
on steel stanchions, of which drawings are repro- 
duced on page 234 (Figs. 52 to 60). These stanchions 
are founded on concrete carried to a depth of 21 ft. 
below quay level. Each foundation (Figs. 52 and 53) 
consists of a block of concrete 11 ft. by 4 ft., with 
base-plates, and four 1}-in. lewis bolts for holding 
down the foundation girder of the stanchions, which 
is 7 ft. long, built up of plates 12 in. deep, with 12-in. 
flanges (Figs. 59 and 60). To this base-girder there are 
riveted the vertical members forming the stanchion, 
so arranged that the width at the base is 6 ft., taper- 
ing to 18 in. just below quay level. Above this the 
stanchion continues 18 in. wide tothe top. The clear 
height inside the building is 22 ft., and the total 
length of the stanchions is 26 ft. 3in. On the top 
of each stanchion there is carried a bracket, as shown 
in Figs. 55 to 58, and on this is secured the con- 
tinuous longitudinal girder supporting the rail on 
which the wheels on one side of the gantry crane 
run ; the wheels on the other side, as we have already 
said, travel on rails on the quay level. Between the 
stanchions there is steel bracing, carrying timbers 
forming the sides of the building. 

The stanchions carry the transverse girders 
supporting the roof principals. These girders 
(Figs. 52 and 55) are 59 ft. over all, and are of 
the ordinary lattice type, 4 ft. deep. The wind- 
bracing is specially strong, there being 1}-in. 
diagonal tie-rods, wit! screw couples through each 
girder. The girders are spaced at intervals of 
25 ft., which fixed the span of the roof principals. 
These latter are transverse to the line of the main 
girders, and therefore parallel to the longitudinal line 
of the shed. There are six principals to the width of 
the building to each span. The roof principals are of 
simple construction, being built of r irons and tie- 
rods. The covering over the goods sheds is entirely 
of zinc ; but the central part of each span in the 
passenger roof is covered with glazing, and the 
side parts are of zinc. The end of the glazing over- 
laps the zinc at a height of 1 ft. to provide ventila- 
tion ; a suitable lip covering is arranged to prevent 
the rain driving into the interior of the station. 

A lighthouse has been built on the southern 
roundhead, not only to show the eritrance to the 
harbour, but also to guide the ships up Heysham 
Lake, and for this purpose also a leading lighthouse 
has been erected on the Near Naze. ‘These light- 
houses, which have been constructed by Messrs. 
Chance Brothers and Co., Limited, Birmingham, 
are illustrated on page 235 (Figs. 63 to 67). The 
leading light is carried on an openwork structure 
(Figs. 63 and 64), giving a height of 46 ft. from the 
level of the concrete base, and a height of 66 ft. 6 in. 
from high water to the focal plane of the optical appa- 
ratus. The concrete base for the structure is built 
on the Naze rocks, and the tower is built into this 
base for a depth of 10ft. The structure consists of 
four solid iron columns, 5 in. in diameter, with cast- 
steel connecting-sockets. The horizontal bracings, 
of rolled joist section, are connected to the columns 
and steel sockets by wrought-iron straps. The 
diagonal bracing is of round iron section, with screw 
couplings. The lantern-floor, intermediate land- 


ings, and ladders are of wrought iron. The lantern 
is 5 ft. in diameter, consisting of mild-steel pedestal, 
copper roof, and ventilator, and is glazed with 
polished plate glass. The illuminating apparatus 
consists of a holophote, with refracting lenses of 
80 deg. vertical and horizontal angle, with two 
reflecting prisms on the outside. 


The illuminant is 





gas, and the storage gas-holders are on the concrete 
foundation, Theangle of illumination given by the 
lens is 8} deg., which acts as a leading light in con- 
junction with the light on the roundhead. 

The lighthouse on the roundhead is illustrated by 
Figs. 65 to 67. It gives a height to the focal plane 
of the optical apparatus of 16 ft. 43 in. from the top 
of the roundhead, and 30 ft. 4 in. above high water 
ordinary spring tide, and is constructed of cast-iron 
plates { in. thick. The diameter at the top of the 
tower is 6 ft. 10 in., and the diameter at the base 
over flange 8 ft. 1l in. An outer-gallery is fixed on 
cast-iron brackets, and provided with a balcony. 
The lantern-floor consists of chequered iron plates 
supported on rolled steel joists. The spiral stairs 
are of wrought and cast iron. The door and 
windows of the tower are provided with gun-metal 
fittings and fastenings. There are 16 holding-down 
bolts, 14 in. in diameter by 6 ft. long, with cast-iron 
anchor-plates 12 in. square. The lantern is 
6 ft, 14 in. inside diameter, consisting of a cast-iron 
pedestal provided with gun-metal ventilators. The 
glazing is framed in gun-metal helically-inclined 
frames. The dome and ball ventilator are of 
copper. The illuminating apparatus consists of a 
fixed dioptric lens showing over an arc of 360 deg., 
with a vertical aperture of 80 deg. The illuminant 
is gas, with a two-wick capillary oil-burner as 
“stand-by.” 
(To be continued.) 
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The Gas-Engine: A Treatise on the Internal-Combustion 
Engine using Gas, Gasoline, Kerosene, Alcohol, or other 
Hydrocarbon as Source of Energy. By F. R. Hutton, 
Professor of Mechanical Engineering in Columbia 
University, U.S.A. London: Chapman and Hall. 
[Price 21s. net. ] 

Tus treatise, noteworthy as being amongst the few 

important contributions from America to the litera- 

ture of the internal-combustion engine, enters a field 
occupied in advance by one or two British works of 
notable excellence. Hence it will be impossible 
for British engineers to avoid making comparisons, 

though the newcomer treats the subject from a 

somewhat different standpoint. 

Professor Hutton’s book treats the internal- 
combustion engine rather as a device for trans- 
forming the energy of explosive mixtures into work, 
than as an example of mechanical design ; hence 
we find a relatively small space occupied with illus- 
trations of types of complete engines. There are, 
in fact, not more than a dozen of such illustrations, 
and no really English design figures among them, 
unless we include a sectional drawing of the Clerk 
engine. 

After a few introductory pages on the subject of 
combustion and gas calorimetry, the book proceeds 
with a consideration of the sources of heat energy 
suitable for conversion by the internal-combustion 
engine. The analyses and calorific values of the 
natural and artificial gases used for power pro- 
duction are tabulated, several types of producers 
being described and illustrated. The liquid hydro- 
carbons, including alcohol, are also dealt with. The 
next chapter is thermodynamical, and forms a fitting 
introduction to the subsequent exhaustive analysis 
of the possible thermodynamic cycles therein men- 
tioned. At this stage, however, the Otto, Brayton, 
and Diesel cycles alone are described, and the 
author proceeds to consider briefly various types of 
gas and oil-engines. The obsolete flame-ignition 
Otto engine is depicted ; this, with the exception 
of the drawing of the Clerk cylinder already referred 
to, being the only representative of English manu- 
facture. Other engines illustrated include the 
Westinghouse, Kérting, Diesel, Daimler, Nash, 
and Secor. The alcohol engine is given a short 
chapter to itself, the Gobron-Brillé twin-cylinder 
type being selected for depiction. 

eans for controlling the proportions of the 
explosive mixture, and the effect of scavenging, are 
next considered, and the following four chapters 
deal respectively with carburation, ignition, govern- 
ing, and cooling. The chapter on carburation is 
one of the most complete in the book, the various 
methods of carburetting air, whether by petrol, 
kerosene, or alcohol, being fully described and well 
illustrated, whilst the concluding paragraph con- 
tains some practical notes on the design of car- 
burettors. The subject of ignition is treated fairly 
satisfactorily, though the only magneto-ignition 
device mentioned is a dynamo giving a ‘‘current 
of 10 volts.” The Simms-Bosch machine is not re- 














ferred to. After a number of practical hints upon 

the manipulation of gas-engines, there follows a 

chapter containing very full particulars as to the 

procedure adopted in testing an engine, and giving 
methods for computing quantities not directly 
measurable. 

Chapter XVII., on the theoretical analysis of 
the gas-engine, is undoubtedly the most important 
in the book. It contains mathematical analyses of 
ten possible thermodynamic cycles, with their 
modifications. Expressions. are deduced for pres- 
sure, volume, and temperature, at different points 
of the cycles; also for efficiency, work done, &c., 
the stuff in the cylinder being treated as a perfect 
gas with constant specific heats. P V and 6 ¢ dia- 
grams are given in every case, and the relations 
between heat, work, volume, efficiency, &c., with 
various ratios of compression, are shown by curves. 
At the commencement of this analytical work there 
is a confusion between heat and entropy which 
would certainly puzzle a student attempting to 
follow the reasoning, and we also notice a few 
misprints elsewhere in the book, which may be 
pardoned in a first edition. 

The author believes that in future increasing 
attention will be given to the engine, whether of 
the reciprocating or turbine type, which uses a 
constant-pressure heating cycle, and he devotes a 
chapter to the consideration of engines of this class. 
A chapter on tests of explosive mixtures follows, 
= table of hyperbolic logarithms concludes the 

ook. 

While it does not convey the impression that 
American practice is at all in advance of our own, 
the volume is worthy of a place on any engineer’s 
book-shelf, and will furnish many useful hints to 
those engaged in designing internal-combustion 
engines. 

The New Epoch, as Developed by the Manufacture o, 
Power. By Grorct 8. Morison. 1 Vol. Boston and 
New York: Houghton, Mifflin, and Co. ; Cambridge, 
Mass.: The Riverside Press. 

Tue author of this little work was a well-known 

American civil engineer, and President of the 

American Society of Civil Engineers in 1895. The 

book, which is posthumous, embodies some revised 

public utterances, with an article in the North 

American Review, all bearing upon the social and 

political evolution of man in the more recent past, 

and an endeavour to forecast his future advance- 
ment through his utilisation of the sources of power 
in Nature. 

As in the past, new epochs began with the use of 
fire, of the bow and arrow, the manufacture of 
pottery, the domestication of animals, the manu- 
facture of iron, and the invention of the alphabet, 
so, the author argues, the ‘‘new epoch” of the 
present day began with ‘‘the manufacture of 
power,” which term may be defined as the displacc- 
ment of the use of muscular power by man’s intel- 
ligent control and utilisation of inanimate forces. 
This new epoch, says Mr. Morison, has barely 
commenced, and no more important change can be 
found in the history of civilisation. Its opening 
marks the most material advance, hitherto, in the 
dignity of man. 

The fact remains, however, that the period which 
commenced with the manufacture of power has 
already seen some changes which, from the point 
of view of the improvement in man’s physical con- 
dition, are, sofar, not altogether subjects for entire 
congratulation. The manufacture of power has 
assisted in the denudation of country districts, and 
the herding of mankind in city and town, with con- 
comitant physical and nervous degeneration. In 
some quarters this result is viewed with feelings 
bordering upon alarm. © That all this will be 
changed, and that the ultimate results of the 
exploitation of natural forces will be not only 
the mental and _ intellectual advancement, but 
also the physical improvement of man, is the 
belief of many and the desire of all who 
give any thought to the question. The human 
animal is, of all creation, the most adaptable to 
environment. Each generation is unwittingly 
living and working for the good of the next, and 
when the evils which have arisen from the dis- 
covery of man’s ability to harness the forces of 
Nature have, doubtless through the same agency, 
been eliminated, the ‘‘ new epoch ” will have com- 
menced in earnest. 2A 

Mr. Morison has, in fact, endeavoured to indicate 
the paths along which this emancipation is unfold- 
ing. He has grouped his consideration of the 
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subject under the headings of Business, Capital, 
Government, and Civil Engineering, followed by a 
statement of his views regarding the educational 
changes which will, of necessity, arise as a result 
of the advent of manufactured power; and, by 
an occasional review of the important changes 
which have occurred in the near past, he attempts 
to deduce the course of future advancement. 
He points to the increased rapidity of com- 
munication throughout the globe, which has 
resulted in extensive changes in methods of doing 
business, has broken down communities, intro- 
duced luxuries, and distributed natural and artifi- 
cial products throughout the world. He discourses 
upon the enormous development of industry due 
to this one outcome of the discovery of the means 
of generating power on the spot, and proceeds to 
argue from this that, in these and future times, no 
nation will, commercially, be able to shut itself up 
within its own boundaries—a somewhat unexpected 
observation from the pen of an American. 

The author considers at some length the im- 
proved condition of the working classes, the 
cheapening of production, the gradual disappear- 
ance of the savage and the barbarian, and the 
victory, at all points, of the nation having the 
greatest resource and ability to utilise the natural 
sources of energy. He points out that the ‘‘ new 
epoch” is that which commenced with the use of 
tools of great size and cost, resulting in the elimi- 
nation of costly physical labour. There has, in 
consequence, arisen the higher application of mind 
to design, construct, and control these tools, thus 
leading, he says, to a better rate of wages, an im- 
proved condition of the worker, and a necessity 
for vast aggregations of capital. Profit will rest 
with the cheapest producer and not with the sales- 
man, the business man being, in the author’s 
opinion, at best, but a shrewd guesser. Cheap- 
ness of production will lie in the hands of that 
great ‘‘tool-maker” the civil engineer, whose 
province it is ‘‘to direct the great sources of 
power in Nature for the use and convenience of 
man.” 

This is true in part ; but is it not also true that 
the individual who combines a cultivated talent for 
engineering with a fair business aptitude is always 
better equipped than the mere technologist ? The 
book before us is, in fact, from first to last, a peean 
in honour of the engineer and all his works, inas- 
much as, according to Mr. Morison, the vitality of 
every community will, in the future, depend upon 
the power to design and control appliances for the 
manufacture and employment of power. 

Turning to the question of education, the author 
says there should be two sides to every university : 
one devoted to the students of the recordsof the past, 
and the other to those students who are destined 
to make the records of the future. He argues, 
at some length, that the ‘‘ new epoch ”-is one of 
destruction and reconstruction, and it will there- 
fore be the duty of the former class of workers and 
students to see that record precedes destruction. 
He contends that the ‘‘new epoch” will see the 
annihilation of old monuménts, old boundaries, 
and old buildings, and the loss of man’s ability to 
create the merely beautiful. Nevertheless, the 
records of the past must be preserved, though the 
records of the future will be those of men of a 
different type and more active habits. 

As embodying the reflections of a ‘thinking 
American engineer this book is worthy of atten- 
tion; but we suspect the general opinion will be 
that, in his enthusiasm, the author has carried his 
conclusions too far. Though much that he has 
written is visionary, his ideas will inspire the 
young engineering student, for behind all the 
extravagant extolling of the engineer there exists 
a true and just appreciation of the high order of 
the profession. We cannot endorse the author’s 
opinion that manufactured power in the hands 
of the engineer will, in time, completely dominate 
our arts, crafts, and literature, or will result in the 
dest ruction of our ancient treasures of architecture 
and design. That it will further improve.commerce, 
business methods, and international relationships is 
highly probable, and that it will increasingly con- 
tribute to man’s health, comfort, and delight in 
existence cannot be denied. 
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THE ST. LOUIS EXHIBITION. 
THe GENERAL Evectric Company’s Exursirt. 


WE have already given a summary of the General 
Electric Company’s exhibits at St. Louis,* and we 
now propose to deal with their more important fea- 
tures as fully as the information to hand will permit. 

In the Machinery Hall two large three-phase 
alternators are driven by cross-compound Corliss 
steam-engines; each generator has a capacity of 
2000 kilowatts when running at 83.3 revolutions 
per minute, and is designed to give 175 amperes at 
6600 volts, with a periodicity of 25 cycles per second. 
It is almost needless to state that a generator of these 
dimensions has a revolving field—there are 36 poles 
mounted on the cast-steel rim, which is bolted to 
the projecting flanges on the arm of the spider, 
whilst a massive flywheel is also provided to maintain 
an even turning movement. The armature frame is 
made rigid enough to ensure the laminations and 
windings being supported with practically no devia- 
tion from a true circle. There is ample provision 
for ventilation, the housing having a number of 
large openings to guarantee a free circulation 
of air around the ends of the armature windings, 
as well as through the air-ducts. The latter 
are spaced at frequent intervals in the laminated 
core. To facilitate cleaning and repairing of both 
armature and field, the former can be shifted ina 
direction parallel to the main shaft, sufficient 
movement being allowed for it to clear the revolv- 
ing field. 

The core is built up of thin sheet-iron rings, with 
slots on their inner circumference for the reception 
of the armature windings, and with dovetails on the 
outside, by means of which they are attached to the 
outer frame. Eddy currents are avoided by coating 
the laminations with varnish, and by inserting 
sheets of paper at frequent intervals. The copper 
windings are thoroughly insulated before being 
assembled, and the coils are retained in the slots 
by means of wooden wedges driven into grooves in 
the teeth. The insulation used consists of layers of 
fabric treated with a special insulating compound, 
each layer being thoroughly baked before the next 
is applied. The spider supporting the field yoke is 
made of cast iron, of sufficient cross-section to with- 
stand any stresses to which it is likely to be sub- 
jected. In order to obtain a greater permeability, 
and to avoid eddy currents and hysteresis losses, the 
pole-pieces are built up of sheet-iron punchings, 
and afterwards bolted together. 

The windings for the field-magnets are of copper 
strips wound edgewise, insulated from one another 
by layers of paper, and from the pole-pieces by 
wooden collars at either end, and by a wrapping of 
insulating fibre applied round the pole-piece itself. 
The entire spool is firmly clamped between the pole- 
shoe and yoke, to avoid any movement due to either 
vibration or centrifugal force. The outer edge of 
the strip is exposed to the air as a means of cooling. 
The collector-rings for the exciting current are of 
cast iron, insulated and mounted in such a manner 
that air can circulate entirely around them, and 
thus efficient ventilation is ensured ; carbon brushes 
are used to avoid cutting the collector rings. 

We are informed that these machines were built 
under the following guarantees for rise in tempera- 
ture, insulation tests, and excitation :—That during 
a 24 hours’ run at full load, with a power-factor of 
100 per cent., the temperature rise should not 
exceed 35 deg. Cent., and for a two hours’ run, at 
50 per cent. overload, the rise in temperature should 
not exceed 55 deg. Cent. The field had to with- 
stand an insulation test of 1500 volts, and the arma- 
ture had to be subjected to 13,200 volts pressure. 
The capacity of the exciter was 35 kilowatts, with a 
voltage of 125 : this was considered enough to excite 
the machine when working with cos 6= 0.8, and the 
given overload in current. f 
It is interesting to note that, in making these 
temperature tests, the overload followed imme- 
diately on the full-load run, and that the tempera- 
ture rise was registered by a thermometer, and 
based upon a' room temperature of 25 deg. Cent. 
Where the room temperature differs from this 
figure, the observed temperature is corrected 4 per 
cent. for each deg. Cent. that the room differs from 
25 deg. Cent. The insulation tests were made by 
applying an alternating electromotive force between 
the core and windings for a period of one minute. 
The guaranteed efficiencies were 95.5 per cent. at 
full load, 94.5 per cent. at three-quarters full 
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load, and 92.5 per cent. at half load. The regula- 
tion—that is to say, the rise in potential when full 
load is thrown off, the speed and excitation remain- 
ing constant—is guaranteed at. 6 per cent. of the 
full voltage. It is a general rule that the friction 
should be included when computing these efficien- 
cies, but in this instance the friction was neglected, 
as the General Electric Company did not supply the 
bearings. 

The weights of these generators are approxi- 
mately as follow: — Revolving field, 88,000 1b. ; 
stationary armature, 94,000 lb. ; foundation rails, 
&c., 14,000 lb. The total weight of machine is 
196,000 1b. 

A Curtis turbine set is placed beside the com- 
pany’s pavilion in the Machinery Hall, immediately 
in front of the four large engine-driven units. 
This turbo-driven alternator is of the same out- 
put as each of the generators just referred to—that 
is to say, it has a capacity of 2000 kilowatts at 6600 
volts, and 175 amperes. The three-phase windings 
are Y-connected, the revolving field makes 750 revo- 
lutions per minute, while steam is supplies to the 
turbine at a working pressure of 175 lb. per square 
inch. The latter is four-stage, mounted on a 
surface condenser ; and we are informed that this 
was the first set to be erected in this manner. The 
condenser provides 4 square feet of cooling surface 
per rated kilowatt ; the guaranteed back pressure 
is 2in., and 28 in. of vacuum are obtained when 
running without superheated steam. The total 
height of the turbine, measured from the bottom of 
the condenser casting to the top of the governor 
dome, is 22 ft. 4in., and the diameter is about 9 ft. ; 
whilst the weight of the condenser, engine, and 
generator together is 300,000 lb. 

A notable feature of thig unit is the small floor 
space occupied, and a comparison between this set 
and one of the units driven by the cross-compound 
reciprocating engines is interesting. It is not often 
that such an excellent opportunity is afforded as in 
the present instance, the two different types being 
placed quite close to each other. 

The following data have been compiled from the 
working drawings :—The pit is lined with cement, 
and measures 41 ft. 6 in. by 27 ft. In the centre 
of this is constructed the turbine foundation, of 
concrete, and measuring 10 ft. 7 in. by 11 ft. 1 in. 


which is battered on three sides, stands 5 ft. 10 in. 
from the floor of the pit, so that the upper surface 
is 10 in. above the engine-room floor line, A tunnel 
runs through the foundation to afford access. to the 
step-bearing ; this bearing is adjusted by means of 
a large nut. The turbine is simply placed on the 
foundation, no holding-down bolts being used. All 
the auxiliary machinery is placed in the pit sur- 
rounding the turbine foundations. In the present 
instance this is as follows :— 

1. A 25-kilowatt horizontal direct - connected 
Curtis turbine exciter, running at 3600 revolutions 
per minute, designed to give 115 amperes at 200 
volts, and to work at 175 lb. of steam per square 
inch, 

2. A circulating plant, consisting of 125 horse- 
power induction motor direct-coupled to a Wor- 
thington centrifugal pump, with a delivery-pipe 
20 in. in diameter. 

3. A dry air-pump equipment, comprising 4 
50-horse-power motor, by the General Electric 
Company, connected to a Worthington pump by 
means Of a noiseless chain gear. 

4, A hot-well pump of the centrifugal type; 
direct-connected to an induction motor working at 
440 volts and 10 amperes when giving out 7} horse- 
power. 

5. A pump for lubricating the step-bearing and 
other parts : this is capable of supplying 74 gallons 
of = per minute, at a pressure of 500 lb. per square 
inch. 
6. An oil-cooler. 
Taking the horse-power of the turbine as 2700, 
and the aggregate horse-power of the auxiliary 
machinery as 270, we have a total horse-power of 
le contained in an area of only 1120.5 square 
eet. ' 
Fig. 1 on page 238 gives a view of this turbine 
in an unfinished state ; in front can be seen thé 
tunnel in the foundations and ‘some of. the 
auxiliary machinery referred to above. Men- 
tion must be made of two large transformers,’ not 
yet fixed, which will be used for reducing the 
voltage of the current-taken from the main alter- 
nators to feed the auxiliary machines. These have 





each a capacity of -150 kilowatts, ‘and they: are 


The pit is 5 ft. deep, and the turbine foundation, . 
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designed to transform from 6300 to 230-460 volts 
with a frequency of 25 cycles ; the primary windings 
are Y-connected. There are 18 constant-current 
transformers shown by this company in the 
Machinery Hall, of which 16 are already working ; 
but we must defer our description of these until 
more data can be obtained. 

There is a small station erected in the Machinery 
Hall, equipped with apparatus, supplied by the 
General Electric Company, for furnishing current 
to the ‘Scenic Railway,” the ‘‘ Magic Railway,” 
and ‘*Shooting the Chute:” all of which are side- 
shows on the ‘‘ Pike,” as will readily be surmised 
by their titles. We are informed that this same 
plant is capable of being used as a stand-by for 
the Intramural Railway, should any accident 
happen at the regular generating station. 

The most important feature is a rotary converter, 
which is of a similar design to others supplied by 
this company for various purposes about the Ex- 
hibition. No other examples of this being dis- 
played in the Electricity Building, we may give 
such details as can be collected. It is a six-poled 
machine, taking current at 300 volts on the alter- 
nating side, and delivering it at 500 volts at the 
conimutator end; the frequency is 25 cycles, and 
the speed is 500 revolutions per minute. This con- 
verter comprises many of the more important struc- 
tural details of the General Electric Company’s 
continuous-current generators. The external yoke 
of the field is of cast iron, and has its upper half 
secured to the lower by means of bolts, which are 
hidden in recesses. The lower half of the yoke- 
ring and the bedplate are cast separately, in order 
that the whole field-ring may be moved in a direc- 
tion parallel to the shaft, to give easy access to the 
armature. Both the field-ring and bearing pedestals 
are es of adjustment ; the former can also be 
moved laterally to place the armature in a con- 
centric position with the pole-shoes. In this way 
the adjustment can easily be changed at any time, 
should the bearings wear and thus alter the gap to 
an appreciable extent. The yoke and field-magnet 
have been specially designed with a view to permit 
the lower poles being accessible should their wind- 
ings require repair ; the poles are solid steel castings 
bolted to the yoke. The spokes of the armature 
have wings or vanes cast with them, to act as venti- 
lators, forcing a draught between the laminations, 
across the armature windings, and around the field 
poles. The armature is bar-wound, the upper row 
being connected to the lower by soldered clips at 
the collector-ring end. The windings are held in 
the slots by wooden retaining-wedges, whilst the 
end connections are secured by a binding-band in a 
manner similar to that usually adopted on direct- 
current generators. It should be pointed out that 
the connections joining the windings to the collector- 
rings serve as equalising-rings for giving an equal 
field strength under all the poles, and distributing 
the load equally between them, thus improving 
commutation. The commutators are of a similar 
design to those used on the majority of direct- 
current motors ; the collector-rings are of copper, 
separated from each other sufficiently to ensure 
good ventilation, and to avoid short circuits. Car- 
bon brushes are used on the commutator, and 
laminated copper leaf brushes at the alternating 
side. 

To distribute the wear on the collector-rings and 
commutator, and prevent the formation of grooves, 
an automatic oscillator gives the armature a slight 
to-and-fro movement in the direction of the length 
of the shaft. The brush-holders on the direct- 
current side are supported by means of a Jattice 
ring of cast iron, for the reception of which a groove 
is provided in the yoke ; but those on the alter- 
nating-current side are mounted on a_ platform 
which is bracketed to the bedplate, and are con- 
veniently swivelled and jointed to permit easy 
access to each part. 

For information concerning | the field-winding 
connections we quote the following from one of the 
Company’s bulletins, as it not only applies to the 
machines at present under consideration, but also 
to their other standard types :— 

‘* For all highly fluctuating loads, such as those of 
inter-urban roads or small urban railway systems, 
converters with compound-wound fields are prefer- 
able. The compounding of converters differs from 
that of direct-current generators in that the direct- 
current voltage is dependent upon the alternating- 
current voltage, and is therefore affected by line 
drop, generator voltage, &. 

‘*The standard compound winding is designed to 





give 600 volts no load, and 600 volts full load—that 
is, flat compounding, with 5 per cent. drop between 
the generating station and the converter sub-station. 
This flat compounding is obtained with the assist- 
ance of reactive coils connected between the step- 
down transformers and the converters, these re- 


are so slow that they may be followed by hand con- 
trol of the field rheostats.” 

The three transformers working in conjunction 
with the above are nominally rated at :—25 cycles ; 
capacity, 110 kilowatts ; volts, 6600 to 380. The air 
pressure is given as being # oz. per square inch; a 
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active coils serving either wholly or in part to over- | 
come the phase-distorting effect of the series field- | 
winding, thus giving nearly uniform power-factor. 
The compound-wound field coils are, as a rule, of | 
the ventilated type—that is, the winding is in two | 
layers, separated by a space through which air is | 
blown by the centrifugal action of the armature, | 
thus greatly increasing the radiating surface of the 
field spools, and reducing the temperature rise. 
‘*Tn order to make use of single-pole switchboards 
and to do away with pedestals, each compound- 
wound converter is fitted with a panel, which. is | 
mounted on the machine frame, and carries the 
equaliser switch, one main line switch, and a switch | 
which is used in connection with the shunt provided | 
for the adjustment of the series winding. In order 
to make the converter panels of the switchboard of 
the same polarity as the direct-current feeder panels 
—that is, of positive or trolley polarity—the series | 
fields are connected on the negative or ground side | 
of the circuit between the armatures and the rail 
returns ; this makes all switches on the panel on 
the machine frame of the negative or ground poten- 
tial. A field break-up switch is also included in the 
machine equipment for use when starting the con- 
verter, as described below. Compound-wound 
converters are also fitted with centrifugal speed- 
limiting devices designed to trip the direct-current 
circuit-breakers, in case the converters accidentally 
become disconnected from the alternating-current 
source of supply while still connected to the source 
of direct current ; which, under some circumstances, 
may lead to excessive speed through the differential 
connection of the series and shunt field-windings. 
Large converters—750 to 1000 kilowatts capacity— 








each feeding many small car units, are preferably 
shunt-wound. In such cases the fluctuations of load 


eae mies 


Yy 


2000-Kinowatr TursBo-DriveNn ALTERNATOR, 


small motor-driven fan, working at the same ‘fre- 
quency as the transformer, is supplied for furnishing 
this air pressure. 

(Fo be continued.) 








Rai.way Train Mireace.—The aggregate distance 
run by. trains upon twenty-one English, Trish, ‘and 
Welsh railways in the first half of this year compared 
as follows with the corresponding distance run in the 
corresponding period of 1903 :— 


System. 1904. 1903. 
miles. miles. 

Central London Me 652,048 628,423 
City and South London 589,401 620,512 
Great Central -" 7,167,266 6,841,415 
Great Eastern 10,387,555 10,042,162 
Great Northern Ke ae 10,617,148 10,652,850 
Great Northern (Ireland) .. 1,763,222 1,705,847 
Great Southern and Wes- 

tern (Ireland) ae 2,691,653 2,890,606 
Great Western ¥ <i 22,686,586 22,575,766 
Lancashire and Yorkshire 8,294,996 8,579,888 
London, Brighton, and 

South Coast . $3 5,283,373 5,220,510 
London, Tilbury, and 

Southend .. oe a 757,146 695,930 
London and North-Western 21,747,813 22,078,319 
London and South-Western 9,032,976 8,808,572 
Metropolitan ..: ae 1,715,543 1,598,058 
Metropolitan District 770,292 651,262 
Midland és + Pye 21,825,347 22,455,344 
Midland Great Western 

(Ireland) .. Fi - 1,293,758 1,274,748 
North-Eastern 13,303,681 13,784,036 
North Staffordshire .. ae 1,190,278 1,202,437 
South-Eastern and Chatham 7,332,750 7,073,604 
Taff Vale ee ae 2,040,699 1,960,339 


The aggregate distance run in the first half of this year 
comes out at 151,143,531 miles, as compared with 
151,335,628 miles in the corresponding period of 1903. It 
will be observed-that the Great Northern, the Lanca- 
shire and Yorkshire, the London and North-Western, the 
Midland, and the North-Eastern Railway Companies 
have all reduced their train-mileage this year, the reduc- 
tion in the cases of the Midland and the North-Eastern 
Railways being very considerable. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 10. 

TrovuBLE is threatened in the steel trade over the 
contract taken by the Republic Iron and Steel Com- 
pany to furnish the Pittsburg Steel Company with 
110,000 tons of billets at 19 dols. a ton, the nominal 

rice being 23 dols. There was a cast-iron agreement 
vical the billet-makers that prices would main- 
tained. The matter will be threshed out to-morrow. 

The United States Steel Combination is trying this 
week to close for 50,000 tons of steel rails. The New 
Lake Superior Company wants 10,000 tons for its 
Temiscaming road, but these rails cannot be purchased 
on thisside. Business in iron and steel continues dull 
in all lines. Hopes are expressed that activity will 
soon develop in all lines. We have done very well in 
Bessemer and foundry iron, selling some 300,000 tons 
during the past ten days, though contracts for a por- 
tion of this quantity will not be definitely closed until 
Saturday. he Tennessee Coal and Iron Company is 
increasing its output. The large steel plant to be built 
at Monterey, Mexico, will become a competitor for the 
steel rail traffic in Texas and the South-West. It will 
be one of the finest — mills on the Continent. 
The supply of ore is inexhaustible. The ore shipments 
from the Lakes this year are 6,000,000 tons behind last 
year, owing to the greatly reduced demand. Heavy 
exports of pipe, wire, and wire nails are being made, 
the exports for July being 8500 tons. 

The Government figures just published show that the 
production of petroleum was 100,461,337 barrels for 1903, 
valued at 94,694,050 dols., against 88,766,916 barrels, 
valued at 71,178,910 dols., for 1902. The production of 
copper was 730,054,517 lb., against 699,568,604 lb. in 
1902. The banks enter on the crop-moving season witha 
great reserve, conservatively estimated at 56,000,000 
dols. Instead of an outflow of gold an inflow is probable. 
An effort is being made to combine all tin-plate in- 
terests in one organisation. Independent steel-making 
enterprises are threatening the rag wp 4 of the 
greater steel concerns. It ~ 5 apa to be on & ques- 
tion of time when there wil a grand break in steel 
prices. The momentum of production has not been 
exhausted ; we are on adeclining demand. These two 
tendencies will focus some day. General trade condi- 
tions are good in an ordinary way, but within a short 
time 200,000 workers have gone on strike. The cost 
of living is advancing, and this gives rise to an unex- 
pressed feeling of discontent among the masses which 
is not particularly appreciated in a year when we have 
a President to elect. 








BOILER EXPLOSION NEAR OLDBURY. 

A FORMAL investigation has been conducted by the 
Board of Trade with regard toa boiler explosion which 
occurred on April 11, at the Park House Brick Works, 
Langley, near Oldbury, belonging to Messrs. G. Jackson 
and Co. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. Matthew McIntyre, consulting 
engineer; Mr. G. C. Vaux appeared for the Board of 
Trade, and Mr. 8. Vernon for the proprietors of the works; 
while Mr. Plant watched the proceedings for Mr. Holly- 
head, boiler-maker, Rounds Green, and Mr. F. Dawes 
appeared for Mr. W. Bennett, boiler-maker, Oldbury. 

n opening the proceedings, Mr. Vaux said the boiler 
which had exploded, and which formed the subject of the 
inquiry, was of the Galloway type, and was made in 
1876, by a Manchester firm which was not now in 
existence. It was purc second-hand by Messrs. 
G. Jackson and Co. in November, 1899, and had since 
been worked by them at a pressure of 40 lb. on the square 
inch. In April, 1902, it was examined by an inspector 
of the Law Accident Insurance Company, and certain 
repairs were needed which Mr. James Jackson, the 
managing partner of the firm, entrusted to a man named 
Bates, who was the engineer at the works. Bates was 
really a clay grinder, and was not responsible for the 
condition of the boiler or for any repairs that might be 
required. In November, 1903, some of the water-pipes 
were found to be thin, and on the 16th of that month a 
thorough examination was made by an inspector to the 
insurance company. He reported that two of the water- 

ipes were thin, and that nine or ten others ought to 
removed, as they were defective; patches were 
further recommended for certain places where defects 
existed. After the repairs it was recommended that the 
boiler should be tested by hydraulic pressure up to 80 Ib. 
on the square inch. The chief engineer of the insurance 
company reported to Messrs. Jackson to the above effect, 
and added that if the cross water-pipes were taken out, 
new ones must be substituted for them, as the boiler 
would be unable to stand the ordinary working pressure 
without them. Mr. Vaux then detailed.the facts as to 
what had been done in the matter of repairs, and said 
that on the afternoon of Monday, April 11, the flue 6f the 
boiler colla: when the steam-gauge registered 25 lb. 
pressure, fortunately without inflicting any personal 
injury. The engineer-surveyor to the Board of Trade 
had made an examination the exploded boiler, and 
found that the flue tube had haa § through weakness 
owing to the removal of the cross ww py 
Various witnesses were then called by Mr. Vaux, and 
the following is a aypemary their evidence :— 
Mr. William Bepnett, boiler-maker, Oldbury, said he 
believed the insurance company’s inspector marked 


twelve water-pipes that should come out, but witness 
advised Mr. 


ackson that the withdrawal of six was 





sufficient, the others wags Sag stars but not so far gone. 
He thought that, with the low pressure at which the 
boiler was worked, the fiue had sufficient strength. 

Mr. J. J. Hollyhead, another boiler-maker, stated 
that, in company with Mr. Jackson, he went to Man- 
chester in November, 1899, and examined the boiler in 

uestion, and Mr. Jackson sg age: f purchased it. 

e was then perfectly satisfied that it was in good 
condition. He took out some of the water-pi in 
Easter week, and afterwards saw the boiler, when it 
seemed to be quite tight. Mr. Jackson did not read the 
insurance company’s report to him, but said an inspector 
had made an examination of the boiler. 

Mr. P. O. Bonnerwell, inspector to the Law Accident 
Insurance Company, re} the result of his examina- 
tion and the advice he had given as to the renewal of the 
defective water-pipes. Both he and Mr. Stephens, 
engineer-surveyor to the Board of Trade, attributed the 
explosion to the collapse of the flue-tube through weak- 
ness, some of the water-pipes having been removed and 
not replaced by new ones or other compensation being 
provided, so that the tlue was not strong enough for 
even the moderate pressure carried. 

John Fenn, boiler-maker, deposed to having taken out 
the water-pipes by instructions given him by Mr. Holly- 
head and Mr. Jackson. 

Mr. James Jackson, managing partner in the firm of 
Messrs. G. Jackson and Co., said on receipt of the 
insurance company’s report he instructed the boiler- 
makers to take out six of the water-pipes, and not the 
twelve the insurance company had recommended, as he 
was advised that the others were good. He had received 
the insurance company’s letter before the repairs were 
finished, but it did not occur to him to test the boiler by 
hydraulic pressure, as they had advised. He verbally 
cancelled the insurance of the boiler, as he intended to 
insure it with another company. He had applied to 
Messrs. Galloway to quote him the price of some new 
water-pipes the very day he received the insurance com- 
pany’s report. After the repairs were made at Easter he 
worked the boiler on April 7 and 8, after which steam was 
not again got up until April 11, when in the afternoon 
the interna! flue collapsed. 

The inquiry was then adjourned, and the Commis- 
sioners in the meantime made a personal examination of 
the exploded boiler. On the Court re-assembling Mr. 


Dawes — on behalf of Mr. Bennett, and Mr. Plant on 
behalf of Mr. Hollyhead, who, he urged, had given the 
best ible advice to Mr. Jackson. If it had been fol- 


lowed, the accident could not have resulted. The boiler- 
maker Fenn was left tocarry out the repairs, and appeared 
to have acted on the instructions Mr. Seaican gave him, 
and this, he contended, relieved Mr. Hollyhead of any 
responsibility. 

Mr. Vernon, speaking on behalf of Mr. Jackson, said 
that the boiler was well kept and in good condition. Mr. 
Jackson had done what any reasonable man in his position 
would have done. They could not, however, get away 
from the fact that he did not apply the hydraulic test, 
but as the repairs had been made, he thought they would 
suffice. It was not a question of money, as Mr. Jackson 
was always willing to pay for testing, or for any repairs 
that were required. He was well known in the district, 
and wished to insure the safety of his workpeople at all 
times. Having followed the instructions of his boiler- 
makers he was anxious to get to work again, and simply 
omitted to test the boiler by hydraulic pressure. Mr. 
Vernon concluded by expressing the hope that the Com- 
missioners would say in their judgment that Mr. Jackson 
was not guilty of negligence in the matter. 

Mr. Vaux then addressed the Court on behalf of the 
Board of Trade, and submitted a list of questions on 
which he requested their judgment. 

Mr. Howard Smith then gave judgment. He reviewed 
the evidence which had been tendered by the various 
witnesses and traced the history of the boiler, the inspec- 
tions, the repairs, &c., up to the day of the explosion. 
The flue collapsed on April 11, forming a fracture or 
opening measuring about 9 ft. in length, through which 
the contents of the boiler escaped, but no one was injured. 
The boiler had been examined since the explosion by a 
Board of Trade engineer-surveyor, and the cause of the 
explosion was undoubtedly the weakening of the internal 
flue, owing to some of the water-pipes having been 
removed and no equivalent substituted. In reply to the 
questions submitted by Mr. Vaux on behalf of the Board 
‘of Trade, Mr. Howard Smith said the management of 
the boiler was not entrusted to competent persons, except 
when it was examined by the inspector to the insurance 
company. Proper measures were not taken by Mr. 
Jackson to ascertain the pressure at which it would be 
safe to work the boiler. e explosidn was not caused by 
the neglect of the boiler-thakers, who were simply called 
in to make repairs and not to give advice. r. Holly- 
head was not to blame,:but the boiler-maker, Fenn, 
ought to have told Mr. Jackson that’ by removing the 
aan the boiler would be weakened.’ Probably 
Fenn not know the facts and the importance of the 
matter until he heard the evidence which had been given 
at that inquiry, and the Court would give him the benefit of 
the doubt. r. Jackson had received the report from 
the insurance company, but did not carry out their re- 
commendations, and did not have the boiler tested by 
hydraulic pressure after the repairs. The explosion there- 
fore was caused by the negligence of Mr. Jackson. He 
had allowed the boiler to be worked in a most dangerous 
condition, and ought to be very thankful that the explo- 
sion not been attended by loss of life. 

Mr. Vaux, on this finding of the Court applied that Mr. 
Jackson should pay a portion of the costs and expenses of 
| — hese would amount to a total of 907. 
or . 

Mr. Vernon urged that Mr. Jackson should not be 





called upon to contribute, as the brick trade was in a very_ 
depressed condition. 

n reply, Mr. Howard Smith said that on aconsidera- 
tion of all the circumstances of the case he should order 
Mr. Jackson to pay to the solicitor of the Board of Trade 
the sum of 45/., this being practically half the costsof the 
investigation. 

Mr. Dawes, on behalf of Mr. Bennett, the boiler- 
maker, asked that the expenses of his client should be 
deducted out of this 45/. Mr. Bennett did not ask Mr. 
Jackson t> pay his costs, but the Board of Trade might, 
perhaps, allow them. 

Mr. Howard Smith, in reply, said he had no power to 
vary the order. In some cases where persons had been 
injured by the explosion he had given them a portion of 
the Board of Trade costs, but he could not allow a witness 
costs in the way that counsel had suggested. ‘ 

The investigation then terminated. 








.MADRAS HARBOUR. 
To THE EpiTorR OF ENGINEERING. 

Srr,—The recent discussions on Madras Harbour have 
made known to the ——- world the technical par- 
ticulars, the present defects, and the proposals now made 
for its improvement. 

The existing defects are:—1. Want of sufficient pro- 
tection, so that ships cannot lie moored in it during a 
storm. 2. That the entrance is unsafe for long vessels. 
3. That the sand-flow from the south having banked up 
the south breakwater to its elbow, has now turnéd the 
corner and is silting up the entrance, which will be difficult 
to dredge on account of the constant surf, and of there 
being no safe anchorage for the dredger to lie in during 
storms. 

The improvement proposals now made are to build up 
the existing east entrance, and instead to construct a new 
entrance through the north breakwater, about 500 ft. Iand- 
ward of its elbow, in between six and seven fathoms 
soundings, protected by a new breakwater 1600 ft. long, 
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extending from the elbow in a N.N.E. direction, or 
parallel to the shore line.” The objection I have to this 
plan is that vessels rounding the end of this breakwater 
in a gale will be thrown. perilously near the breakers and 
into water of insufficient depth for steering ships, 
when. 10-ft. high waves are running. These difficulties 
would -increase in course of years, unless dredging in 
the ex place is able to overcome the sand-drift 
along the coast from the south. . ae 

The plan I should propose to substitute for it is shown 
on the } cts and has ——- novel in its lines, but meets 
= — in a way much practised on the coasts of 

tland. 

Its main features are to form an outer harbour, where 
the waves would be reduced and stilled on spending- 
beaches, and to form the outer entrance with one pier 

rojecting beyond the other, so that a ship rounding it 

as quieter water in which to take the entrance between 
the piers. eae 

In applying these principles to Madras I should put 
the outer harbour seaward of the present entrance, ex- 
tending the south breakwater 3000 ft. by an arm, leaving 
it about 300 ft. from its elbow, and proceeding in an 
E.N.E. direction. This —ao assumes that of the 


E.S.E. 4 E. 
present shore-end to be breakwater 2100 ft. by 


Also I should extend the north 

a branch continuing the line of its shoreward section for 
450 ft., and then proceeding for 1650 ft. in a S.E. direc- 
tion, terminating at a point 400 ft. from the side of the 
south breakwater extension, and 700 ft. from its end. 


The outer harbour would have an area of 40 acres, and 
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spending-beaches would be formed at the north and south 
corners of it, between the old works and the new. The 
present mouth could then be reduced to, say, 250 ft. in 
width. 

I estimate the cost of these works at 760,000/.—viz., 
south breakwater, 384,000/.; north breakwater, 254,000/.; 
spending-beaches, with relative embankments, and new 
heads to old harbour, 52,000/.; and contingencies, 70,000/. 

This does not appear a large sum relatively to the 
importance of the harbour. ; 

1 anticipate that the angle proposed to bs given to the 
direction of the extension of the south breakwater—viz., 
about 54 deg. from coast line—will concentrate the waves 
running along its back, so as to keep the sand in motion, 
and allow of its being carried by the current past the 
breakwater head into the main ‘currents running along 
the coast. : go 

L also by calculation find that the sea motion in the 
inner harbour would not then be inconvenient, and I con- 
sider that vessels might enter and leave the outer port 
safely in any state of the weather. 

Iam, yours, &c., 
Wu. Dyce Cay, M. Inst. C.E. 

1, Albyn-place, Edinburgh, August 13, 1904. 








ON THE HEELING AND ROLLING OF SHIPS. 
To THE EpiTor oF ENGINEERING. 

S1r,—I have been much interested in the paper by Pro- 
fessor A. Scribanti, of the Italian Naval Reserve, pub- 
lished in your issues of May 27 and June 3, in which he 
draws attention to the fact of a discrepancy between the 
theoreticai and practical results for stability of the meta- 
centric height, with regard to flat, or nearly flat-bottomed 
vessels, | suggestions for correcting the same. — 

I have waited to see if any one would take this matter 
up in a way that would be understood by all your readers. 
No notice, however, has been taken of this valuable paper, 
except by those who are as deeply versed in mathematics 
as Professor Scribanti himself. ’ 

As this question is important and acute, will you allow 
me to put it in as few words as possible, suitable to 
general understanding. : ; 

In the first place, the calculation. for the metacentric 
height was introduced, many years ago, by a Frenchman, 
and is really mathematically correct for only two shapes 
—viz., a sphere and a cigar or spindle shape, where all 
sections are circular, and the longitudinal outline of th 
cigar-shaped vessel is also part of a circle. : 

t was first used at the time when vessels were built 
with a more or less round section, and was supposed, even 
then, to be only an a —— guide for stability in the 
upright condition. iy @ approximation being, however, 
pretty close for vessels of that shape, it was, correctly, 
considered perfectly safe if the centre of gravity was kept 
ever so small a distance below the metacentre. 

In the early ’sixties it fell into disuse, as vessels then 
designed had ample stability on account of their great 
rise of floor. Later, it was again brought into notice by 
the late Mr. Froude, as an easy way of obtaining the posi- 
tion of the centre of buoyancy at different angles of 
heel and at various draughts, thus avoiding the rather 
laborious calculation for the centres of buoyancy then 
in use. 

Now, however, an alteration has taken place in the 
designs of vessels ; they are no longer such as Mr. Froude 
had to deal with, and the calculation has become un- 
trustworthy, as Professor Scribanti has described. 

The following diagrams will, I think, sufficiently ex- 
plain this, 

Fig. 1 represents the section of a cigar-shaped vessel, 
upright and inclined. 

Now it is obvious here that as the metacentre M is the 
centre of the body, and remains so at all angles, and at 
any draught, the centre of buoyancy B is always found 
with mathematical correctness, and at the same distance 
below it (at any angle) as in the upright position.;. hence 
all calculations for stability based upon ey metaventric 
heights of such shapes are absolutely correct. ~— ™.- 
Fig. 2 shows the section of a vessel such as Mr. Froude 
had to deal with. M represents the ‘metacentre and B 
the centre of buoyancy in an.upright condition. 

Supposing the vessel heeled to the angle shown, and 
the centre of buoyancy first found by the old method of 
calculation, with the metacentre afterwards placed above 
1b, square to the inclined water plane, the. centre of 
buoyancy and the metacentre would than be represented 
by B! and M2 respectively. Again, supposing the centre of 
buoyancy be found by simply dropping a perpendicular 
from the original upright metacentre at M, the centre of 
puoyancy would ‘élita be indicated as lying in the ticked 

ne MC. : 

This, though not correct, would be a. perfectly safe 
deduction, as the real centre of buoyancy would always 
be outside the one found by the metacentre at any draught 
of water and any angle. 

Figs. 3 and 4 are sections of a vessel as designed at the 
present day. Here a complication: has arisen due to 
shape. In Fig. 3 it will be seen that (as in. Fig. 2) the 
vessel is more stable actually than is shown by the meta- 
centric height. Thus M and B are the metacentre and 
Batre of buoyancy in the upright condition, ag before, 
and M' and BI are the metacentre and centre of buoyancy 
respectively in the inclined position, the centre of buoy- 
ancy having been previously calculated and the meta- 
i placed over it. The centre of buoyancy, found by 
ee ping the rpendicular ticked line from the upright 
oa Sang M, is shown at C, and is therefore not so far 
- the middle line as the actual centre ; hence the 
jane greater stability than is arrived at by the meta- 
3 I would draw attention to the fact that Figs. 1, 2, and 

areall'to the same beam and draught of water, and it 


will be seen'that the metacentre is abnormally low at deep 
draughts, shown in Fig. 3. This is due to the volume of 
the body below the water. plane being so much in excess 
of Figs. 1 and 2. It may therefore be safely assumed 
that in square sectioned vessels, with a draught, say, of 
half the beam, the metacentric height will always be on 
the safe side for finding the centre of buoyancy. __ 

In Fig. 4, however, a change takes places. With the 
lighter draught, the metacentric height becomes abnor- 
mally high, caused, of course, by the very small change 
in the area of the water plane, and the much greater 
comparative reduction in the capacity of the body below 
it. It will be seen also that as the beam remains practi- 
cally the same, there can be little difference in the trans- 
verse position of the centre of- buoyancy from that of the 
same section at the deeper draught ; but from the much 
greater metacentric height one would naturally expect to 
find the centre of buoyancy at a much further distance out 
from the middle line at’ the same angle of heel; but as 
a matter of fact, the perpendicular above the real centre 
of buoyancy has c ‘the middle line of the vessel, 
making the original height: of the metacentre in the up- 
right condition of no value at all, and giving a false and 
dangerous measure of stability in. such vessels, at the light 
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condition. Hence the many instances we have of vessels 
heeling over, when light, although the metacentric height 
seems ample for the purposes of stability. The positions 
of centres are indicated in this Fig. 4, as in the others. 
M being the metacentre and B the centre of bnoyancy in 
the upright position ; M!and B! the metacentre and centre 
of buoyancy respectively at the inclined arigle, the centre 
of buoyancy having been found by tlé=old calculation (as 
in the other figures), and the metacentre placed over it, 
showing clearly how it crosses the middle line ; the 
ticked line representing the perpendicular drop from 
the upright metacentre at M giving the sup position 
of the centre of buoyancy at C in the inclined position. 
Whether it is worth while attempting to correct these 
peculiarities in the metacentric calculations is doubtful; 
and I should prefer, myself, to obtain the position of the 
centre of buoyancy by calculation in the old-fashioned 
way in such cases, believing it would save time and pos- 
sibly figures, with a certuinty of greater correctness. __ 
I think that Professor Scribanti is doing great service 
to the science of nayal architecture in bringing this sub- 
ject to public notice;and I am quite sure that it is a ques- 
tion that requires the closest examination by all naval 
architects. 
I may point out here that in the above small sketches 
the horizontal positions of the different centres are exag- 
gerated for clearness on so small a scale, and are only in- 
tended to show the stor 7 8g The heights, however, are 
as nearly correct'as possible.. - ; 
With regard:to the question of rolling, I am afraid; now 
that the steadying effect of sails is gone, that very little 








can be done to mitigate it. But it is in the oc of the 
naval architect to govern the kind of roll ; that is to say, 





maké it.easy or uneasy by the shape of his vessel, Speak- 
ing roughly, a square-sectioned vessel is very uneasy, on 
account. of the erratic motion of the centre of buoyancy, 
and no amount of raising or lowering weights will alter 
this. On the other hand, if the round section be adopted, 
the rolling will always be easy; and if the weights are 
reasonably low, this section will be much steadier than 
the square. This is ail that can be said or done in the. 
matter of rolling. Bilge keels have only the effect of. 
altering slightly the time of the roll, which may or may 
not reduce it, according to the periods of the waves in 
which the vessel happens to be. As waves are not all of 
one périod, but, as a matter of fact, are practically all 
different, it is rather a = task attempting to re- 
duce rolling by such methods. : This was’ pointed out by 
Mr. Scott Russell many years ago, and it is curious to 
note that the same arguments are used for and against 
bilge-keels at the present day as were in vogue forty 
years ago, but we do not seem any nearer the much- 
Se or point of the reduction of rolling than we were 
then. 
Yours faithfully, 
N. A 








TRAMWAYS AT WAKEFIELD.—On Monday, the 15th 
inst., 24 miles of tramway track owned by the Wake- 
field and District Light Railways Company were opened 
to the public. © The lines will provide tramway facilities 
for a large district round Wakefield, including Horbury 


house and Rothwell. Taking Wakefield Market-place as 
their centre, the lines branch out in four directions—viz., 
to Sandal Magna, 2 miles ; to Agbrigg, 2 miles ; to Ossett, 


The Thwaite Gate line connects through with the Leeds 
tramway system. At present the Wakefield cars will 
stop at Thwaite Gate; but they will soon land passengers 
at the junction of Boar-lane and Briggate, in the heart 
oO s; and Leeds cars will also shortly be able to 
make a through journey to Rothwell. The next extension 
is expected to be from Waketield to Alverthorpe. Another 
important work which will be shortly taken in hand is 
the construction of a. sub-station and car depdét at Castle- 


Castleford, and from Castleford to Pontefract. Mr. ©. E. 
Davies is the resident engineer. 





Go.tp.—The value of the gold imported. into the 
United Kingdom in July was 2,044,017/., as com- 
pared with °2,373,310/. in July, 1903,. and 2,224,8132. 
in July, 1902. The imports thus experienced in July 
a rather’ appreciable check, which would have been 


movement of gold from Germany. ‘The aggregate im- 
ports in the seven months ending July 31 showed pro- 
gress, upon the whole, but at the same time they exhi- 

i considerable fluctuations. ‘They came out at 
19,154,465/., as compared with 16,029,6572..in the corre- 
sponding period of 1903, and 12,849,327/. in the correspond- 
ing period of 1902. The scale was turned favourably by 
the gradual extension of crushing operations in the Trans- 
vaal. The value of the gold imports from British South 
Africa, British India, and Australasia in the first seven 
months of the last three years was as follows :—. 





a 
1904. | 1903. | 1902, 








Colonial Group. 
£ @eey £ 
British South Africa .. 9,011,323 | 7,438,394 | 8,629,621 
British India .. ae} 4,014,589 | 1,498,395-| -2,293,402 
Australasia... .. —.., 2,606,989 38,837,163 8,240, 261 








Gun-SteuTinc ARRANGEMENTS IN Our Latest Battie- 
su1p.—The sighting arrangements for the 7.5-in. guns of 
the Triumph, which has been fitted by the firm of Messrs. 
Vickers Sons and Maxim, is reported as being far ahead 
of anything yet introduced into our Navy in ships. 
designed at the Admiralty and completed in our Royal 
or private dockyards. It is also considered, to be in 
advance of anything yet adopted by our gunnery experts 
at the Gunnery School. The Triumph’s sights have a 
perc oe which, it has long been felt, was a great 

esl £ 


our 


the 14-pounders of the Triumph is also an advance on our 
12-pounders. Among other advantages, this system of a 


on the opposite side of the gun to that on which the gun- 


the guns, and he is thus given more-room and freedom 
for this work. At many of our guns in the secondary 
armament it will, in future, be a that the gun- 
layer shall use the left aig for keeping the gun laid for 
elevation, and pressing the trigger when the sight comes 
on, while the gun-trainer, who will be an equally im- 

rtant gun number, will, by means of the right sight, 
follow the object and keep the gun constantly bearing on 
it so far as the training is concerned. The sight-setter 
will likewise be on the right of the gun, and with a cross 
connection between the right and left sight. The two men 
concerned with keeping the gun laid for elevation dnd 
training—the gun-layer and gun-trainer—will both’ be’ 
doing their part with their sights adjusted simulta- 


a very important matter nowadays. ith this combina- 





numbers, there should be further developments: in ra 
hitting. . 


and Ossett, Normanton, Castleford and Pontefract, Loft- ’ 


vid Horbury, 5 miles; and to Thwaite Gate, 7 miles. , 


ford, and the equipment of a line from Normanton to 


much*more marked but for an increased commercial. 


um with guns on transferable mountings, and ‘ 
where the sights are fitted to the mountings, rather than | 
pet in holes in the guns, as was the old plan with ‘all - 
eavier guns, and still obtains with quick-firing guns ° 
of a lighter nature than 12-pounders. The sighting of ' 
cfoss connection allows the sight-setter to work more freely ' 


layer is performing his functions of laying and firing , 


neously, and without affecting other o tions. This is 


tion—if the sights are not faulty—and smart Letpene i 
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THE MUMFORD WATER-TUBE BOILER. 


CONSTRUCTED BY MR. A. G. MUMFORD, ENGINEER, COLCHESTER. 


Ox the present and opposite pages we 
illustrate a water-tube boiler of the 
Mumford ty pe, designed to meet the re- 
quirementsof torpedo-boats, launches, 
and similar-vessels. These boilers are 
madé in sizes from 20 'to 1000 horse- 
power, the subject of the illustrations 
being one of a set for torpedo-boat 
service, to give 350 horse-power each, 
working at. 300 lb. per square inch. 
The general construction is clearly 
shéwn. by. the illustrations. The 
steam-drum at the tdp is connected 
to each of the pair of water-drums 
below by a number of water-tubes, 
through which the water rises in the 
natural course of circulation, return- 
ing by a large single down-comer be- 
hind: the boiler, and finding its way 
back to the drums through the hori- 
zontal branches of a T-piece. The 
water-drums are formed trom welded 
Steel pipes, having pressed-steel ends 
riveted in. Along the weld is riv- 
éted 4 T-iron, giving additional 
strength to the joint, and serving as 
& means of attachment to the. fram- 
ing, while a number of doors give full 
access to the interior. 

The peculiar shape of the water- 
drums is for the purpose of allowing 
all tube-holes to be drilled square with 
the surface of the drum, so that the 
expanding of the ends may be more 
satisfactorily accomplished, and the 
tipper ends of the tubes enter the 
top drum radially for the same rea- 
pon. In the boiler shown there are 
altogether 1118 water-tubes, the two 
rows nearest the fire being 1} in. in 
diameter, and the others lin. The 
rows of tubes are not staggered, as 
the theoretical advantages of stag- 
gered tubes are outweighed by the 
greater ease of cleaning and renewing 
the tubes and the freer draught ob- 
tained by straightrows. The method 
of bending the tubes is extremely 
simple. The tube is held at one 
énd by a cramp in a groove formed 
round the edye of a cast-iron tem- 
plate of the required shape. A 
ever fastened to the template by 
a pin - joint carries at one end a 
small grooved roller, which travels 
round the template, forcing the 
tube to conform to the curvature of 
the template. The tubes are bent in 
this manner without heating. 

It will be seen that the curvature of 
the tubes causes a space to be left 
between the upper and lower set. 
A bafile-plate deflects. the hot gases 
into this space, which serves as a 
combustion chamber, in which the 
gases reunite before passing between 
the upper tubes on their way to the 
uptake. A thin sheet of iron is 
placed along the last row of tubes, 
and the space between this and the 
easing filled with non - conducting 
composition. The casing itself is 
formed of- two thin sheets of iron 
riveted together, with asbestos be- 
tween, and this lagging’is so efficient 
that one’s hand may be placed on the 
coutside of the boiler when steam 
48 up. 

The steam-drum is formed of two 
plates fastened together by double- 
riveted butt-joints, with two cover- 
plates. The lower plate is of con- 
siderable thickness, the ends and 
sides being reduced after bending by 
turning and planing, so as to leave a 
thickened area to receive the tubes. 
The side casings of the boiler may 
be easily removed for inspection of 
the tubes ; and doors, fastenéd with 
studs and cotters, are provided in 

sthe end casings for brushing the 
tubes. The fire-grate of the boiler 
,shown in the illustrations has an 
earea of 22 square feet, and the heat- 
=ing ‘surface is 850 square feet. All 
fittings, &c., are arranged to meet 
‘Admiralty requirements, and a smal] 
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’ NOTES FROM THE NORTH. 
; Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the 4. 
market has been fairly brisk during the past week, Cleve- 
land showing on Thursday a rise of 14d. per ton cash 
and 2d. for one morith, while 4d. per ton was lost on 
the following day, sellers’ closing price, cash, being 
43s, 74d.; one month, 43s, 84d. to 43s. 9d. During the 
week the total turnover wag something about 40,000 to 
45,000 tons, consumers buying more freely than they had 
done during the previous fortnight. Messrs. Connal’s pig- 
iron stock still stands at 9560 tons. The number of blast- 
furnaces in operation at the end of the week was the 
same as in the préceding week—85, as against 84 at the 
same timeJast year. The following may be quoted as 
the prices for makers No. 1 iron :—Coltness, 65s.; 
Gartsherrie, 57s.; Summerlee, 58s.; Calder, 57s.; Lang- 
loan, 65s.; Clyde, 56s.; Carnbroe, 52s. 6d.; Monkland, 
52s., all per ton, shipped at Glasgow. The same quality, 
shipped at Ardrossan, Eglinton, 51s.; and Glengarnock, 
57s..per ton. Shipped at Ayr, Dalmellington No. 1 is 
quoted at 51s. per ton. This week the a Tags market 
is keeping steadily at the firmer prices which prevailed 
on Thursday and Friday.’ Slightly irregular on Monda 
forenoon, the afternoon finished at Friday’s level. 
Yesterday Cleveland warrants gained 4d. per ton cash 
and one month, dealing taking place at 43s. 84d. three 
months. The closing price was 434. 7d. cash and 43s. 8d. 
one month. There was a fair measure of activity in the 
market this forenoon, as much as 10,000 tons being dealt 
in at steady prices. The opening quotation was 43s. 74d. 
a month; but after stiffening to 43s. 8d. the market 
closed at the former figure. e tone of the afternoon 


market was quieter and easier, only 2000 tons of Cleve- 
land havin nm turned over. The opening quotation 
was 433. 8d. one month; but the close—43s. 64d.—was 


1d. under the forenoon’s close. 

Scottish Steel Trade.—The Scottish steel trade has been 
much more active during the past week, inquiries, includ- 
ing some from abroad, having been more numerous than 
for some time past. There has not, however, been any- 
thing special done in sectional material, but an improve- 
ment is hoped for shortly. The Scottish makers contem- 
plate raising the price of steel all round, but definite 
action cannot be taken until there is some conference with 
English makers, whose present price is lower. One method 
suggested is for all the makers to get more in touch with 
each other regarding prices and the selling of material in 
the various districts. 

Sulphate of Ammonia.—There is a slight tendency to 
betterment in the demand for this product, although the 
selling price is practically the same as last week—11/. 15s. 

r ton, prompt cash. There seems every prospect, 

owever, that this price will very shortly be improved 
upon. 

Dumbarton and Electric Light.—The Electric Supply 
Corporation, in whose hands is the Provisional Order for 
the supply of electric light for the town of Dumbarton, 
has just asked for a further delay of six months or so 
before commencing operations. The reason given for 
this is that the Corporation wishes to come to some sort 
of arrangement with the company, which proposes to 
utilise Loch Sloy, at the base of Ben Voirlich, for the 
purpose of electrical supply. 

Caledonian and Crinan Canals.—The Commissioners 
of ‘the Caledonian and Crinan Canals have just issued 
their annual report for the year ending April 30, 1904, 
which shows, similar to the previous year, a decrease of 
revenue for the former “A an increase in the latter. 
Various causes may militate to this result, but perhaps 
the most potent factor is that since the inauguration of 
the extension of the West Highland Railway to Mallaig, 
a considerable portion of the north-western traffic has been 
diverted from the Caledonian Canal. - On the other hand, 
again, the yearly increasing facilities afforded to tourists 
and the travelling public generally by the various railway 
and steamboat companies cannot fail to have had a very 
stimulating effect on the revenues of the Crinan Canal. 
In addition to Macbrayne’s steamers, which huve plied 
between. Glasgow and Ardrishaig now for many years, 
one of the turbine steamers, the King Edward, makes a 
daily run also, thus very materially increasing the numbers 
of passengers who avail themselves of the Crinan Canal 
connection, The Commissioners report that the piers, 
wharves, bridges, lock-gater, &c., have been maintained 
in good order. . 

Dunfermline District .Water.—The contract for the 
new reservoir in Glenquey in connection with this water 
scheme has been let to Messrs. James Young, Limited, 
Glasgow, and operations will be commenced immediately. 


New Admiralty Tenders.—Tenders have been invited 
from the leading British shipbuilders for two new battle- 
ships of 16,500 tons displacement and of superior arma- 
ment.to any at present in the Navy. Several Clyde firms 
are offering. 

New Orders.—Messrs. William Denny and Brothers 
have an order.from the Union Steamship Company, of 
New Zealand,.for the construction of another turbine 
steamer. The new vessel is to be fitted with Howden’s 
forced draught, electric light, and every requisite for the 
comfort of passengers and speedy dealing with traffic.— 
A sailing barge of about 1000 tons dead-weight is on 
order from the Grangemouth and Greenock Dockyard 
Company for the River Plate traffic. 








Pere Marquette Rairoap.—The Pere Marquette 
Railroad Company has opened its line to Buffalo and the 
Suspension Bridge for freight service. It will connect 
with all Eastern trunk lines at the two points named. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a very thin attendance on ’Change, as is generally the 
case during the local race week, when most of the 
traders take a holiday, and many of those who were 
present declared that the market might just as well 
not have been held. Few-transactions were recorded. 
No. 3 g.m.b. Cleveland pig was on sale at 43s. 6d. 
f.o.b., and that was the general quotation of both 
makers and merchants, though some of the latter, it 
was reported, were prepa to accept 43s. ; for 
small odd lots. No. 1 was quoted 45s. 6d., and No. 4 
foundry 43s. Grey forge still stood at 42s., but mottled 
and white were each 3d. less than a week ag0, 
the former being quoted 41s. 3d. and the latter 41s. The 
two last-named qualities were reported to be pretty 
plentiful. East Coast hematite pig was in a most de- 
pressed state. Offers to sell at 51s. for early delivery of 
mixed numbers did not tempt buyers, and, as a matter of 
fact, business was done at as low as 50s. 6d.—a price 
which, considering cost of production, it is difficult to 
believe can be remunerative. Spanish ore was dull, but 
asarule 14s. 6d. ex-ship Tees was still asked for 50 per 
cent. Rubio. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades show few new features of consequence. 
This week works are closed owing to the races. Quota- 
tions still stand :—Common iron bars, 6/. 2s. 6d.; best 
bars, 6/. 12s. 6d. ; iron ship-plates, 67. 7s. 6d.; iron ship- 
oe. 61. 2s. 6d.; steel ship-plates, 5/. 12s. 6d.; steel 
boiler-plates, 7/.; steel ship-angles, 5/. 5s.; steel sheets 
(singles), 72. 5s.; steel sheets (doubles), 7/. 15s. ; steel 
joists, 5/. 5s.; and heavy steel rails, 4/. 10s.; all less 
24 per cent., except rails, which are net at works. 


Coal and Coke.—Fuel is steady and firm, and prospects 
are good, those interested in the industry opining that 
there seems no likelihood of prices falling for at least 
two or three weeks. Bunker and gas coal are stronger, 
and of the latter companies should be commencing 
to lay in stocks. t gas coal is 8s. 3d., and Durham 
bunkers are 8s. to 83. 6d. f.o.b., according to quality. 
Coking coal is firm at 8s. 3d. to 8s. 6d. Coke main- 
tains its value well. For average blast-furnace qualities 
delivered here the price is fully 14s. 3d. Coke for ship- 
ment is about 16s. 6d. f.o.b. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs. S. Fox and Co.—At the annual meeting of the 
shareholders in Messrs. Samuel Fox and Co., of the 
Stocksbridge Works, the chairman, Mr. W. H. Fox, 
commented on the fact that the year’s profits were less 



































than in any year since 1893, when they were 23,049/., or 
about 2000/. less than last year. Since their last meeting’ 
the depression in trade had been intensified. The demand 
for goods of the class manufactured by the company had 
been considerably restricted, and owing to strong com- 
petition both at home and abroad for such orders as were 
going, there had been a fall in prices, and_co uently 
in profits. He trusted they might look forward to an 
improvement at no distant date, for which they were in 
a position to take full advantage. A dividend was 
declared at the rate of 8 per cent., the lowest since the 
company was established, in 1871. Mr. James Halliday 
was re-elected a director. 

The Brightside Foundry and Engineering Company.— 
The directors of this company report that the profits for 
last year were 5006/. 2s. 7d., and that 2417. 1s. 9d. was 
brought forward, making 52477. 4s. 4d. After paying 15 

r cent. dividend on the preference shares there remains 
59977, 4s. 4d., out of which the directors recommend a 
dividend of 4 per cent. on the ordinary shares, place 500/. 
to reserve, and carry forward the balance of 8977. 4s. 4d. 


Iron and Steel.—The statement made in the House of 
Commons last week that no more contracts for armour 
would be placed this year is ——— as decidedly dis- 
couraging. The orders on hand will probably keep the 
works fairly well —-_ until towards the end of the 
year. - Then, it is apprehended, there will bea long period 
of quietness, unless work should come in from foreign 
Governments. The railway branches generally remain 
without improvement, although a few firms are doing 
fairly well. In the steel trade a feature is the sustained 
demand for high-speed steels; but apart from them 
crucible steel isin quiet demand. Most of the lighter 
trades of the city are depressed, and shorter time is being 
made in some of them than has been known for years. 
Generally, the most rigid economy is being exercised, and, 
wherever possible, labour is being dispensed with. 


South Yorkshire Coal Trade.—The demand for housc 
coal has been favourably affected by a change of weather, 
but not enough to justify any increasé in output. It is 
known that the stocks in the hands of consumers are low, 
and the hope is entertained that the work of replenishing 
them will soon commence, and that a brisk autumn trade 
will be done. There is no increase in the tonnage going 
into the iron and steel works, but hard coal is in good de- 
mand for shipping and railway purposes. There is no 
change in common fuel. i 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Inquiries for large steam coal have been almost 
wholly for immediate shipment. The best descriptions 
have ranged from 13s. 3d. to 14s. 3d. per ton, while secon- 
dary qualities have brought 12s. 6d. to 13s. per ton. 
House-coal has shown little change ; the best ordinary 
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descriptions have made 13s. 6d. to 14s. per ton, while 
pres qualities have brought 10s. 6d. to 13s. per ton ; 
No. 3 Rhondda large has been quoted at 13s. to 13s. 3d. 
per ton. Foundry coke has been quoted at 17s. 6d. to 
18s. 6d. per ton, and furnace ditto at 15s. to 16s. 6d. per 
ton. As regards iron ore, Rubio has made 13s. 6d. per 
ton ; Tafna, 14s. 6d. to 14s. 9d. per ton; and Almeria, 
13s. 6d. to 13s, 9d. per ton. 


ilford Docks.—The directors report that the egate 
burthen of the vessels entering the docks during the past 
half-year was 346,191 tons, as compared with 281,612 tons 
in the corresponding period of 1903. The construction 
of an additional w in front of the sea-wall, with a 
market adjoining, has been undertaken. 

Taf Vale Railway.—At the half-yearly meeting. of 
the Taff Vale Railway Company at Bristol, the chairman 
(Mr. R. L. G. Vassall) said the dividend recommended 
was equal to 10 per cent. on the —— ordinary stock, 
and was the best which had been declared since the open- 
ing of the er: Railway. The receipts had egy to 
the extent of 21,447/., while the expenses had only in- 
creased 75807.. It was proposed to erect two coal-tips on 
the north side of Penarth Dock, and to reconstruct and 
heighten the old tips. 

Glowester Railway Carriage and Wagon Company, 
Limited.—The directors report that the disposable balance 
for the past half-year is 28,874/. They recommend a 
dividend for the six months at the rate of 10 per cent. per 
annum. The dividend for the whole of the financial year 
1903-4 will accordingly be 7 r cent., 10,4807, being 
carried to the credit of 1904-5. The company now 
repairs and maintains 22,659 wagons, including those 
belaging to it. 

Port Talbot Railway and Docks.—The directors report 
a gross revenue of 47,461/. for the first half of this year, 
as against 41,584/, in the corresponding half of 1903. The 
working expenses were 27,863/., as against 25,4317. The 
traffic carried during the half-year amounted to 965,000 
tons, while the imports and exports at the docks were 
of 631,000 tons. Of the whole traffic carried to June 30 
this year 809,000 tons consisted of coal and coke, of which 
546,000 tons were shipped at the company’s docks. 


The Swansea Valley.—Stocks of both anthracite and 
bituminous coal are reported to be somewhat redu 
but there have. been sroppenes at_two large collieries in 
the western part of the district. Five tinplate mills have 
been at work at the Duffryn, ten at the Worcester, seven 
at Upper Forest, three at Aber, three at the Midland, 
and seven at Morriston Works. 


South Wales Coal and Iron.—The quantity of coal 
shipped from the six principal Welsh ports—Cardiff, 
Newport, Swansea, Port Talbot, Neath, and Llanelly— 
in July was :—Foreign, 1,687,441 tons ; coastwise, 396,679 
tons; total, 2,084,120 tons... The shipments of iron and 
steel from the six ports in July were 5951 tons; of 
coke, 8261 tons; and of patent fuel, 117,312 tons. The 
aggregate shipments of from the six ports in 
the seven months ending July 31 this year were:— 
Cardiff, 10,532,634 tons; Newport, 2,399,422 tons ; Swan- 
sea, 1,147,943 tons; Port Talbot, 531,805 tons; Neath, 
162,097 tons ; and Llanelly, 171,864 tons; or, : 
14,945,765 tons. The shipments of iron and steel for the 
seven months were :—Cardiff, 26,284 tons; Newport, 
19,165 tons; Swansea, 10,677 tons ; and Port Talbot, Neath, 
and Llanelly, nil; or, altogether, 56,126 tons. The ship- 
ments of coke were :—Cardiff, 26,300 tons; Newport, 
10,626 tons; Swansea, 14,081 tons; and Port Talbot, 8177 
tons; or, altogether, 59,184 tons. The shipments of 
patent fuel were :—Cardiff, 318,210 tons; rig habe 
25,890 tons ; Swansea, 339,557 tons; and Port Talbot, 
81,719 tons; or, altogether, 765,376 tons. There were 
no shipments of iron and steel from Port Talbot, Neath, 
and Llanelly, and no shipments of coke and patent fuel 
from Neath and Llanelly. 








HeEssuRN Dookx.—The graving dock constructed by 
Messrs. R. McAlpine and Co., of Glasgow, for Messrs. 
R. Stephenson and Co., at Hebburn, has now been 
opened. The dock is situated at the north-east corner of 
Messrs. Stephenson’s yard, and it is stated to be the 
largest graving dock on the East Coast of England and 
Scotland. The dock, the construction of which has occu- 
pied four years, is of concrete. It is 700 ft. long on the 
floor from the inside of the caisson, 90 ft. wide at the 
bottom, and 111 ft. wide at the coping. The entrance is 
closed by a large steel sliding caisson made by the owners. 
The caisson has keels of greenheart, sliding on polished 
granite faces, and it is moved backward and forward by 
an hydraulic engine supplied by Sir W. G. Armstrong, 
Whitworth, and Co., Limited. At the entrance to the 
dock and at the head are placed one_5-ton and two 10-ton 
hycraulic capstans to facilitate the warping of ships in 
and out of dock. The entrance, which is 90 {t. wide, has 
2s ft. 6 in. of water on the sill at ordinary spring tides. 
To the west of the entrance are the pump-house, power- 
house, fitting-shops, and boiler-house. The latter contains 
four large single-ended marine-type boilers, working at 
200 Ib. prewsare. The main pumps,, which work the dock, 
are of the centrifugal type, and they are worked by com- 
pound engines, . The pumps and engines are in duplicate, 
and can discharge 61,500 tons of water in three hours. In 
addition to the main pumps there. is a 10-in. centrifugal 
crainage pump and a 6-in. pulsometer. The pum ing in- 
stallation was supplied by Messrs. , Wimaven . Liatied, 

irmingham, \ In the power-house are two sets of triple- 
expansion engines by Messrs. Richardsons, Westgarth, and 


Jo., Limited, Mid lesbrough, driving two large dynamos 
supplied by the Westinghouse Coapeny, oath develop- 


ced, | instalment for the battleships ‘‘O” and ‘‘P,” for the large 
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In a letter to Nature Professor Ramsay and Mr. W.C. 
Cooke announce that they have discovered that glass ex- 
posed during six months to the § and + radiations from 
radium, but protected from the radium emanation and 
the a rays, itself gives a radioactive emanation which is 
soluble in water, and has a rate of decay somewhat 
similar to that of actinium.- The suggestion is made that 
this constitutes-an instance of. the reversal of the atomic 
break up, to which ,the radioactivity of radium is due, 
and that the enormous concentration of energy in the 8 
and ¥ rays has acted on some of the constituent atoms of 
the glass, converting them, temporarily at any rate, into 
other elements. : 

The General Post-Office announces that a heavy-gauge 
telephone circuit having erected between Calais and 
Lille, some further experiments have been made in tele- 
phonic communication between England and the North 
of France, and it has been found that it will be possible 
to extend the service. On and from September 1 com- 
munication will’ be practicable between any post-office 
call-office or the telephone of any subscriber to the Post- 
Office telephone system in the London area and telephone 
subscribers or persons using call-offices in the following 
places :—Abbeville, Amiens, Aniche, Anor, Armentiéres, 
Arras. Béthune, Ay, eae Calais, Cambrai, De- 
nain, Douay, Dunkirk, Fourmies, Lens, Lille, Masniéres, 
Montreuil, Péronne, Roubaix, St.-Omer, St. Quentin, 
Tourcoing, and Valenciennes. The charge for each period 
of three minutes’ communication will be 8s. 


The Danziger Allgemeine Zeitung states that the German 
Naval Budget for 1905 provides for the laying down of 
the same number of warships as that of 1904—namely, 
two battleships, one large cruiser, and three small cruisers. 
Final provision was made in the 1904 Budget for the 
battleships Braunschweig and Elsass, the large cruiser 
Roon, and the small cruisers eager Bremen, and 
Berlin; also for the modernising of the ships of the 
Brandenburg class. In the Budget for 1905 a fourth 
instalment is allowed for the battleships Preussen and 
Hessen ; a third instalment for the battleships ‘‘M ” and 
‘“N,” for the large cruiser Ersatz Deutschland, and for 
the small cruisers ‘‘M” and Ersatz Mercur; a second 





cruiser ‘‘C,” for the small cruisers ‘‘N,” Ersatz Alex- 
andrine, and Ersatz Meteor, and for a torpedo-boat 
division. 
Many of the chairmen of the great railway companies 
at the recent shareholders’ meetings have referred to the 
necessity. of reducing passenger train-mil On the 
other hand, however, the Lancashire and Yorkshire Rail- 
way Company is enabled to record an increase of 113,000 
in bog ane gy conveyed over the Southport and Liver- 
1 Railway for the three months ending June last. 
his increase is undoubtedly mainly due to the greater 
train-mileage run since the electrification of the line. Simi- 
larly the increased train-mileage following theelectrification 
of the lines in the Newcastle district has proved profitable, 
and the experience of the Great Western Railway with its 
steam motor-cars, giving a frequent service, and there- 
fore a long train-mileage, has also been most satisfactory. 
It would seem, therefore, that an increased train-mileage 
on branch lines, and in suburban districts, is likely to 
yield good profits; and an indiscriminating protest 
against such an increase may lead to the neglect of what 
would seem to be a highly remunerative field of railway 
enterprise. 
In a note published in a recent issue of the Proceed- 
ings of the Royal Society, Mr. J. C. Maxwell Garnett 
deals with the experiments of Messrs. Siedentopf and 
Zsigmondy, in which, by using an extremely bright illumi- 
nation, they were able to detect in the microscope particles 
of gold, comparable in size with a wave-length of yellow 
light. From the observations recorded Mr Maxwell 
Garnett deduces mathematically that the metal particles, 


erga Bisa 
when less than 360 0001 in diameter, are spherical in 


form, so that it would seem that when metals crystallise 
out of a solution, the particles, owing to surface tension, 
take first a spherical form, and only take the lar 
crystalline shape when the particles have become so large 
that the surface tension is unable to overcome the crystal- 
lising forces. The colour of a glass in which such small 
metal particles are embedded is independent of the size 
and distance apart of the ticles, provided that this 
distance is less than a wave-length of ordinary light, and 
is dependent only on the optical constants of the metal 
and of the refractive index of thesubstance in which they 
are embedded. Mr. Maxwell Garnett is thus able to show 
theoretically that gold glass and copper glass should be 





whilst potassium a glass should be more blue. than 
yellow. The blue violet colorisation taken by soda glass 
when exposed : 
the liberation in the glass of particles of metallic sodium. 


for the 
Dudley,.chemist to the Pennsylvania Railway Company, 


other hand, it is applied to a railway car, and thus 
gets a varied exposure, it is often extremely difficult 


in the course of which it may be repaint 
without the fact that this has been done reaching 


: : ; Great Western p 
to radium rays is, therefore, attributed to system in the same period. ‘The Lan 
8 


Ina Paper recently read before the American Society | close of June. All the locomotives in use u 
esting of Materials of Construction, Mr. C. B. — District are tank engines. The Midland Great 


their records lost, whilst, further, the paint on thent is 
free from the straining actions to which steel-work in 
actual service is subjected. With a view to discovering a 
test which, within a reasonable time, should show the 
efficiency of a paint, Dr. Dudley stated that he had been 
experimenting with a method intended to determine 
whether or not a given paint was impervious to water ; 
the argument being that any paint which would ex- 
elude water could also equally preserve any metal- 
work to which it was applied... The ion Ro fol- 
lowed is to coat a sheet of clean glass with a mix- 
ture of 20 grammes of dextrine, 40. cubic centimetres 
of water, and 30 cubic centimetres of alcohol. After this 
coat is thoroughly dry, it is painted with the t to 
tested, and after this paint has hardened for 10 or 14 days 
the plate is immersed in water. In these circumstances 
the paint, if not impervious to moisture, shells off so soon 
as the water reaches the dextrine. So far no paint with 
li oil as a has passed this test satisfactorily, 
though there are indications that better results would 
be obtained if a longer time were allowed to elapse between 
the painting of the plates and their immersion in water. 
Still Dr.. Dudley is inclined to think that it will be 
found impossible to make a perfectly water-resisting 
coating out of a material which consists largely of linseed 
oil, and looks for better results from paints in which the 
hardening is due to the evaporation of a solvent instead 
of from the oxidation of an oil. 








Exxcrric Boats.—One of the t boat orders ever 
placed was recently secured by the Electric Launch Com- 
y, Bayonne, New Jersey, on competitive tendering. 
The United States Navy Department requires 120 electric 
boats for the use of the artillery corps in the operation of 
sees submarine mines for; barbour defence. This 
eet will be capable of handling 500 mines, and will'also 
be used as tenders to submarines. ; 


Tue Skaw Harsour.—The question of building a 
harbour at the Skaw has been on the tapis for a consider- 
able number of years, but the Danish Government having 
voted the necessary money, the matter has now been 
taken in hand. The new harbour is principally being 
built for the benefit of the Skaw fishermen, and consists ‘of 
two piers, divided by an opening 200 ft. wide, the 
depth there being 21 ft.; this depth is really more than 
what the fishing vessels require, as they are rarely niore 
than 10 ft. deep in the water, and, wing for rollers, 
15 ft. to 16 ft. might have sufficed, but the fear of sand 
influx has made this greater depth desirable. The harbour 
is divided into an outer and an inner harbour by a cross- 
pier, emanating from the middle of the southern pier, and 
a short pier-head on the northern pier. The depth in the 
outer harbour is 14 ft., and in the inner harbour 11 ft. to 
12 ft. A line will be built from the railway station down 
to the new harbour. The piers have to be very strongly 
built, so as to resist the effect of the sea, and to completely 
prevent the sea from going through; and considerable 
Interest attaches to the experiences which will be gained 
at this harbour. 





Locomotives ON RatLways.—The number of locomc- 
tives — twenty-one of the principal railways of 
ny Jan oo and Ireland was as follows at the close 
of June, — 


System. Locomotives. 
Central London .. os os Pe ie ee 30 
City and South London... oe re a ae 62 
Great Central xe “ es ite ee re 
Great Eastern +“ ee eR ws wa -» 1085 
Great Northern... ay o ve te ee 1270 
Great Northern (Ireland) “ 2 “a oe 
Great Southern and Western (Ireland) we -- 270 
Great Western ii sie «o we é -. 2250 
Lancashire and Yorkshire Is ms ‘i -- 1878 
Lendon, Brighton, and South Coast .. aa -« 686 
London and North-Western... «s ee -. 2655 
London and South-Western... ie ae aye 
London, Tilbury, and Southend 4% af os 74 
Metropolitan se oe % ve ee e< 89 
Metropolitan District se Ae +4 54 
Midland es i 6 ee Oe ae .. 2790 
Midland Great Western (Ireland) ax <A ear 1 
North-Eastern “6 oa ps a RA -- 2142 
North Staffordshire ‘ oa hy “a a ae 
South-Eastern and Chatham .. ee oe -. 744 
Taff Vale .. <6 ee as Rr e 198 


The twenty-one companies accordingly owned between 
them 17,677 locomotives. Of the thirty engines owned 
by the Central London twenty-eight are electric and two 
are steam locomotives. The locomotives in use upon the 
City and South London are electric engines. The Great 


more red than omit silver glass more yellow than red, Southern and Western (Ireland)-added six. engines to its 
locomotive stock during the first half of this year. The 


52 additional Sow nog u its 
: ire and York- 
ire had 150 locomotives under or awaiting repairs at the 
the Metro- 


estern. (Ireland) added one engine to its locomotive 


dealt with.the difficulties attending the testing of paints. | stock in the first half of this year. The North Staffordshire 
The best test of all, he states, is the test of actual ser- | also increased its locomotive stock by two engines. It 
vice; but. the time required is great. Further, if the| will be seen that the 21 companies added altogether 61 
paint is applied to a stationary structure it is tested bg 
under one kind of exposure only, whilst if, on the| 1 

uu 


ines to their locomotive stocks during the first half of 
.. The Great Central had 86 engines under hire and 
rchase agreement from the Rai sy J Rolling Stock 


rust, Limited, at the close of June. the same date 


to keep trace of the car, which is always being| the Lancashire and Yorkshire had 90; the London and 
repaired, North-Western, 528; and the South-Eastern and Chat- 

ham, 26 duplicate locomotives. The North-Eastern has 
head-quarters. Sample panels painted and exposed at | also some duplicate locomotives, but the number is not 








ing about 650 horse-power at 250 volts. 








different points are also liable to get mixed and have | made public. 
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THE ALLGEMEINE ELECTRICITATS-GESELLSCHAFT STEAM-TURBINE. 


(For Description, see Page 231.) 








Fic. 4. Serres of Smaut Bep-PLates FoR SMALL STEAM-TURBINES, 





























Fic. 8. Torsine-WHeEEL witn Dovuste Rm. Fie. 11. Sream-Distrisution CHest UNDER STEAM. 











YD 
MAN 
po ES ne 


La 


ae 
mH A 


4 


ROOM 


ae eee! 














ENGINE 




















F70 246810 



























































CONSTRUCTED AT THE COMPANY’S ARSENAL, TRIESTE, FROM THE DESIGNS AND UNDgR 








1904. 
DECK 


DE 
—j 


UPPER DECK 


Aveust 19, 


THE TWIN-SCREW STEAMER “AFRICA,” FOR THE AUSTRIAN 


Fig.3. PROMENA 
Fig.4. 


ENGINEERING, 














yDS STEAM NAVIGATION COMPANY'S EAST AFRICAN SERVICE. 


ER MANAGEMENT OF MR. F. VON KODOLITSCH, THE TECHNICAL DIRECTOR OF THE COMPANY. 


- Notice, ee Page 259.) 


100 FEET 


a 


E.PRICE ENG‘? 




















_ 
= 


Av 
Br 


Ca 
Ep 
Fr. 
I 
4 


Gz 

















AUG, 19, 1904.] 


ENGINEERING, 


"249 





"AGENTS FOR “ENGINEERING.” 





TRACTION and TRANSMISSION. 




















Austria, Vienna : Lehmann and Wen Kirntnerstrasee. Published frat Tuesday in each month 
Broussais: E. F. ae 8, Rue let. t a Post pol 4d, . 
e : Gordon Gotch ’ ’ 
Epinsures : John patos and Co., 12, Benererctves, 2, PART 41. NOW READY. 
: eau ie 
—— Lag Bore la Terqnem Bt brairi —- re, Pentel te eee ee ne 
Ganahen: Bertie M et und Oo. 18, Unter den Linds 3 OF I 
ERMANY, Berlin : fe in en. 
"Frankturt-am-Main : Meears, G.'L. Daube and Oo. (tor ra spe age es 
ta). ; The Paths of Progress ............ 185 || The Vouvry (3witzerland) Electric 
i ey Rrockhaus. Te Industrial Arey. of the Power Plant (Plate LVII., and 
ouse : Stuckelb rr 6 6hti“‘“‘ United States. By James ||. Mlustrations in Text) .......... 
Ixoua, Onlgutta : Thacker, and Co, sor Dain and Gata aio ch ng Frlil CE ew Xo 
» Bombay : c Oo., Limited, Elder (Plates XLVI, to LI.)..., 200 | Snd Illustrations in Text) ...... 
Iraty: -U. Hoepli, and pd oo The Nationalisation of Swiss Rail- The Avignon Viaduct. By Daniel 
Poot: Str. Taylor, Landing Baga eo el hoe 
Mann John Heywood, : Cari Jo! round Railway at Berlin (Plates | = MS MOTO RTREEE 17 
Gade, 41 and 48. ea A Syworam or Coxrmyrs or VOLS, I. ro IX. caw am HAD Gaanis 
Naw Watxs, Sydney ; ‘Turner and Henderson, 16 and 18, Arris PUSIISHER. 
Hi ferabvest.: Cordon and : ea eves serhaedicns 
Q UTH), Brisbane : Go Gotch. a Ee 
a: _— cacesap +7 +” Sopiggner eppegrz tinge 
ROTTERDAM : er n. 
Si Agate mS atghy ENGINEERING. 
Unrrep Sraras, New York a ¥ b Fishy a 19th-street. . 
Vioroazs, Matbourne eli, Mullen and Slade, 20/30, Cline FRIDAY, AUGUST 19, 1904, 
street ; Gordon Limi een-street. 
We beg to announce that American ptions to Ex : 
niet Ua caleemed citer desea to tot Publisher, ft, 0, THE BRITISH ASSOCIATION. 


and Mr. H. V. Holmes, 957 

of subscription Ar ge in advance) for one year are : 
(foreign) , 1k, 16a. Od. ; for thick: ( ) 
tion, 22. Os. ;.or, if remitted to agents, 9 dollars for 
and 10 dollars for thick. 


ADVERTISEMENTS. 


for advertisements is three 
under, and eightpence for each addi 
words, ust 








The charge 
tour lines or 


may 
be inserted with all practi regularity, but 
cansot be giaenatend. ad 


{ ts intended for insertion in the cur- 
rent week’s issue must be delivered not later than 


received not later than 1 p.m. on Wednesday after- 
noon in each week. ‘ 


SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the Publisher, 
post free, for twelve months at the following rates, payable in 
ce -— 





For the United — danddwsaves 21 9 2 
4 Thin paper copies £1 16 0 
eo 0 


All accounts are payable to ** ENGINEERING,” Limited. 
Cheques should becrossed “Union of London and Smith’s Bank, 


Cross Branch.” Post-Office Orders should be 
made payable at ord-street, Strand, W.O. 
Fore pry ene are sent by Post-Office Orders, 
advicé should be sent to the Publisher. 
Foreign and Colonial Subscribers recei' incomplete copies 
pact age ts are requested to communicate the fact to the 
Publ ¥ ér with the agent’s name and address. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no exists between this Journal and 
any other publications bearing somewhat similar 
titles. 

Offices for Publication and Advertisements, Nos. 35 
and 36, Bedford Street, Strand, London, W.C. 


Tarzonarmo Appnass—ENGINEERING, LONDON. | 
TsierHons Numerr—3668 GERRARD. 














CONTENTS. 
PAGE PAGE 
Steam-Turbine Oonstruc- Notes from the South-West 244 
tion (JUlustrated) ........ 281 || Miscellanea...........0++0% 245 
Compressed’ Air and Pneu- The British Association ..-. 247 


The Board of Trade and 
Boiler Explosions........ 248 

American Iron and Coal 
Production..........-.+. 248 


matic Tools in Engineer- 

ing Works ........++.-+. 

The Midland Railway Com- 
y’s Steamship Servi 





pT err 235 || Skeleton Models of Warships 249 
Literature’ .............200 The Production of Spelter.. 250 
The St. Louis Exhibition A Motor-Oar Case ........ 250 

(The General Eleetric Com- ae pi rsosore » 251 
‘The British Association : 


pore Exhibits) (Zdlus.).. 237 
Tool-Grinding Machines at | Address to the Engineer- 
the St. Louis Exhibition i ing Section.............:. 25: 
(lUustrated) ....::...... 289||Rates of Wages and Hours 
Notes from the United States 240|| of Labou 
Boiler Explosion near Old- 
De eos bas cars kh bon ued oc 24 
Madras Harbour (Jilus.) .. 240 
The Heeling and Rolling of |Industrial Notes .......... 
Ships (JUustrated) 'The Potential Efficiency of 
The Mumford Water - Tube Prime Movers (Jilus.).... 256 
r (IUustrated) ...... 242 “aeetieey in Alter- 
Notes from the North:..... 244|) nat trent Systems 
Notes from South Yorkshire 244 || vane ahoag yaar pear 
Notes from Cleveland. and | Exgucmuarxa atent Record 
the Northern Counties .. 244 || -(JUustrated) ..: 


With a Two- Page Engraving: of THE TWIN - SCREW 
STEAMER ©“ AFRICA,” FORTHE AUSTRIAN 
LLOYD'S STEAM NAVIGATION COMPANY'S EAST 
AFRICAN SERVICE. 


= 


oS 
Zee 
> 
& 








OncE more, after forty-two years’ absence, is the 
British Association for the Advancement of Science 
holding its annual meeting in the ancient town of 
Cambridge, with the countenance of the authorities 
of the only less ancient University. When the 
Association was founded at York seventy-four 
years ago, the two. great Universities of England 
extended to it their encouragement and support. 
Oxford led in 1832, when the annual meeting was 
held in the premier University City, with a clergy- 
man, the Rev. W. Buckland, in the presidential 
chair. Cambridge followed the next year, the 
president being the Rev. Adam Sedgwick, who 
was at once a clergyman and a man of science. 
Twelve years later the meeting was again held in 


| Cambridge, a man of science, Sir John Herschell, 


being president ; Oxford following two years later, 
with Sir Robert H. Inglis in the chair during 1847. 
In 1860 Lord Wrottesley presided over another 
Oxford meeting, and in 1862 the Rev. R.. Willis, 
a professor of natural philosophy, was president at 
Cambridge. ; 

It will-thus be seen that during a period of just 
over thirty years no less than six meetings were 
held in the two great centres of education, and 
then followed a period of 32 years, during which the 
breach between dogma and science prevented the 
mingling of the streams of learning. Oxford was 
the first to break the fetters of prejudice, and 
to recognise the futility of trying to obstruct the 
progress of reasoned thought. The meeting of 1894 
was held in Oxford, with the late Marquis of Salis- 
bury in the chair, and now, ten years later, 
Cambridge follows, with the Prime Minister, the 
Bight Hon. Arthur J. Balfour, as president. 

ince the last meeting at Southport the peaceful 
—not to say sluggish—flow of British Association 
politics has been a little disturbed. An upsetting 
element has been projected from an unexpected, 
but influential, quarter; and the ominous - word 
‘‘yeform” is heard. Many think it is not before 
season, for competition, the bane of the age for all 
placid elderly persons and old-established institu- 
tions, is undermining the prestige of the British 
Association. There are those who say that unless 
the Association wakes up it will experience the fate 
of the Social Science Congress. It is an amorphous 
body, similar to what the latter was. The average 
member takes no part in the management; he raises 
no voice in elections of officials ; everything is done 
for him by anexecutive, which is practically self- 
constituted. Some are rude enough to call it a 
clique. This, perhaps, is inevitable in an associa- 
tion which has so large a floating membership. 
Until competition arose, by the establishment of 
numerous separate societies all over the country 
devoted to special branches of science, the-admir- 
able plan upon which the Association was framed 
enabled it to maintain a prosperous career in spite 
of defects of management. 

What has long been needed for the British Asso- 
ciation is a responsible and vigorous chief executive 
officer—in other words, a permanent professional 


268 | secretary, who will devote his whole time to the 
261 | interests of the Association, to organising success ; 


and we are glad to learn that steps are being 
taken to make such an appointment. The Presi- 
dent is elected for a year, he serves his brief term, 
and is heard of no more ; he is, in fact, an address- 





ier machine, and little else. The same may 
said of the presidents of sections, although they 
do a little more in acting as chairmen during the 
meeting. All, however, serve their short span of 
office only to make way for others, as little informed 
as to the organisation and management as they were 
themselves a year por: Among the more 
permanent officials there is a general treasurer, who, 
no doubt, fulfils:his proper function of taking care of 


,|the funds. Then there aré two general secretaries, 


whose duties are of a shadowy nature. All thése 
gentlemen hold honorary positions, and it would be 


*% | absurd to expect them to devote the time and energy 
c 


needed for the maintenance of a great scienti 


29 | institution in the premier position it should hold. 


In the sections there are, besides the ephemeral 
presidents, vice-presidents, and sécretaries.. These, 
again, are all unpaid, and the result is what might 
be expected ; indeed, is inevitable. There is, how- 
ever, an assistant general secretary, who receives a 
salary ; the amount is, however, quite inadequate 
to secure the undivided attention of a high-class 
organiser who will devote his. whole time to the 
business. The result is that it is recognised that 
the assistant shall be at liberty to have recourse to 
other means of making a living. If he is an active 
and intelligent man, those other means are likely to 
be considerable, and he will have little time ‘to 


spare for inventing methods to keep the Associa- , 


tion abreast of the times. *‘ If he is an unambitious . 


nonentity, it is evident that he will a nothing 
new. In either case’ the result will the same, 


and so long as the meetings pass off without any , 


serious hitch, the assistant will consider he has done 
all that should be expected ; especially when he has 
two superiors in the amateur general secretaries. . 
It has been urged that the funds of the Associa- 
tion will not allow of a full-salaried secretary. No 
doubt the income. has shown a falling-off, but that 
certainly is not the result of over-payment of the 
assistant ‘secretary ; in fact, it may reasonably be 
attributed to an opposite course. Still the income 
of the Association is considerable, and a large part 
of it is spent in grants to research committees for 
various purposes. In the past excellent work. for 


the advancement of science has been done by some. , 


of these committees, but this has by no means been 


always the case. 
first provide for the imperative needs..for good, 


management, and then'to devote the surplus income ,, 


to subsidising solid research. work, eschewing fads. 
It would be a pity to see the British Association, 
fall from the high position it once held, and, indeed, 


still holds in the world of .scieneg,,; .It fulfils, a pur- -:: 


pose performed by no other institution, in bringing 
Soe men devoted to the various sciences who 
would not otherwise meet. For this reason alone it 
would be worth maintaining ; but that is not enough 


to keep it alive. 


In the sections work of world- , 


wide importance has been done, some of the most. . 


eminent men on the long roll of scientific worthies 


having selected the annual meeting for making . 


their discoveries known, or for discussing their 
bearing and influence. One contribution of such 4 
nature is worth hundreds of the trashy perers 
that crowd the programmes, and seem to be ad- 
mitted without having been considered, or ,even 
read, by any competent authority. We notice in 
one section at least of the present meeting a great 
improvement in this respect. . The popers are 
fewer, and we may hope that authors will not have 
to address themselves to audiences of half-a-dozen 
people, as has often been the case during meetings 
of late years. We are glad also to notice that the 
practice of holding sittings on’ four days only— 
iving Saturday as a holi 
ednesday’s meeting in the sections—is on the 
increase, It. is useless to weary people, and four 
be ay enough for all that need be brought forward, 
e business of the current meeting, which is 
this year being held earlier than usual, commenced, 
as usual, with an address by the new. President, 
delivered last Wednesday evening. The place of 
meeting was the Cambridge Corn Exchange, a 
building quite inadequate for accommodating all 
the members who wished to be present. ose 
arriving on Wednesday were informed that the 
tickets were all allotted, and loud was the outcry 
of many disappointed members. 
The usual formal business having been trans- 
acted, a numerous and well-dre audience lis- 
tened with politeness for half-an-hour to the Prime 
Minister’s elegant excursions into the region of the 
unknown. e subject of the address was ‘‘ Re- 
flections Suggested by the New Theory of Matter.” 


y, and not holding a. 


In any event, it will be wise to,;_ 
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In the earlier part of his discourse Mr. Balfour 
referred to the different modes in which, at dif- 
ferent epochs of scientific development, a concep- 
tion of the physical universe in its inner reality 
had been framed. About one hundred years ago, 
if the average man of science had been asked to 
sketch his general conception of the physical uni- 
verse, he would probably have said, it essentially 
consisted of various sorts of ponderable matter, 
scattered in difterent combinations through space, 
exhibiting most varied aspects under the influence 
of ‘chemical affinity and temperature, and through 
every, metamorphosis obedient to the laws of motion, 
always retaining its mass. unchanged, and exer- 
cising at all distances a force of attraction 
on other material masses according to a simple 
law. To this ponderable matter he would probably 
have added the so-called ‘‘imponderable” heat, 
together with two electric fluids, and the cor- 

uscular emanations supposed to constitute light. 
Vorine, shortly after the time supposed, opened, or 
re-opened, the controversy which established the 
undulatory theory of light, and with it a belief in 
an interstellar medium by which undulations could 
be conveyed... It could not, however, be supposed 
that the ether existed only to convey through 
interstellar regions the vibrations which happen 
to stimulate the optic nerve. Electricity was no 
more to the natural philosophers in the year 1700 
than.the hidden cause of an insignificant pheno- 
menon.. It was about 100 years before it was 
detected in the form of a current ; it was 120 years 
before it was connected with magnetism ; and about 
170 years before it was connected with light and 
ethereal radiation. 

To-day there were those, Mr. Balfour continued, 
who regard gross matter as the mere appearance of 
which electricity was the physical basis; who 
thought that the elementary atom of the chemist 
was but a connected system of monads, or sub- 
atoms, which were not electrified matter, but were 
electricity itself ; that these systems differed, in the 
number of monads which they contained, in their 
arrangement, and in their motion relative to each 
other and to the ether ; that on these differences, 
and on these differences alone, depended the various 
qualities of what have hitherto been regarded as 
indivisible and elementary atoms ; and that while 
in most cases these atomic systems might maintain 
their equilibrium for periods which, compared with 
such astronomical aga as the cooling of the 
stin, might seem almost eternal, they were not less 
obedient. to the laws of'change than the heavens 
thémselves-' 

Mr. Balfour néxt proceeded to inquire what 
these electrical monads themselves were. It might 
be they were but a modification of the universal 
ether—a knot in a medium, which was inextensible, 
incompressible, and continuous. It was certain, 
however, these monads could not be considered 
apart from the ether. Without the ether an elec- 
tric theory of matter was impossible. 

The new theories altered the picture we drew of 
the universe. The generally-accepted views as to 
the origin and development of suns with their 
planetary systems, and the gradual dissipation of 
the energy, led to the conclusion that the stars now 
visibly incandescent were those in mid-journey be- 
tween the nebule form from which they sprung and 
the frozen darkness to which they are predestined. 
But this view had to be profoundly modified if we 
were to accept the electric theory of matter. We 
can no longer hold that if the internal energy of 
the sun were converted into heat, and that were 
the heat dissipated through infinite space, its whole 
energy would be exhausted; for the amount lost 
would be insignificant compared with what re- 
mained. 

We have not space to follow the address through- 
out, but what we have here given will be sufficient 
to give our readers an idea of its scope. The re- 
mainder was of a somewhat more speculative nature, 
dealing with sense-perception, and the beliefs of all 
mankind about material surroundings: subjects 
which .Mr. Balfour said touch the frontier be- 
yond which physical science possesses no juris- 
diction. We shall commence our usual report of 
the proceedings of the meeting next week. 





THE BOARD OF TRADE AND BOILER 
EXPLOSIONS. 

Tue report of the investigation conducted by the 

Board of Trade with regard to the boiler explosion 

near Oldbury, given on page 240 of this issue, 





calls for something more than the mere recital of 
the facts, as it raises an important ‘question in 
connection with the liability of owners in the’ 
case of the explosion of their boilers. From the: 
information before us it appears that a boiler of 
the Galloway type, made in 1876, by a Manchester 
firm now extinct, and purchased second-hand in' 
1899, was examined by an inspector of an in- 
surance company in November last, and found 
in an unsatisfactory condition. The cross water- 
pipes were thin and otherwise defective, and the 
inspector, it was stated, marked ten or twelve 
of them for removal. In reporting to the 
boiler-owner, the chief engineer of the insurance 
company pointed out that if the water-pipes were 
removed, new ones should be substituted or ‘the 
boiler would not be able to withstand the working 
pressure ; while further, it was added, that after 
the repairs had been made, the hydraulic test to a 
pressure of 80 lb. should be applied. Some of 
the cross water-pipes were removed in April last, 
but new ones were not put in their place; no 
hydraulic test was made, and steam was got up, 
with the result that on the third day of working 
the flue tube collapsed simply from weakness due 
to the removal of the water-pipes. 

At the formal .investigation a boiler-maker is re- 
ported to havegiven evidence tothe effect that though 
the insurance company had advised the removal of 
twelve water-pipes, he recommended the boiler- 
owner to remove only six, stating that in his 
opinion that would be sufficient, as the others were 
not so far gone. Another boiler-maker was also 
concerned in the case, and gave evidence, while a 
workman deposed to having removed the water- 
pipes, acting on the instructions of this second 

iler-maker coupled with. those of the owner. 
Nothing seems to have been said or done with 
regard to the insertion of new water-pipes to 
replace the old ones which were taken out, and 
when the boiler was set to work just what might 
have been expected took place. ; 

We have from time to time given detailed reports 
of the investigations by the Board of Trade respect- 
ing various explosions which have occurred, and 
our readers will: probably have noted the careful 
manner in which those investigations have been 
conducted, and the practical and common-sense 
judgments which, as a rule, the Commissioners 

ave delivered. In the case of the Oldbury explo- 
sion, however, we cannot congratulate the Com- 
missioners on the result of their inquiry. The 
boiler-makers who tendered their advice as to the 
removal of the water-pipes, and who apparently 
did not clearly warn the boiler-owner of the danger 
of not replacing them by new ones, were entirely 
exonerated from blame. 

The presiding Commissioner, Mr. Howard Smith, 
is reported to have gone so far as to say ‘‘the ex- 
plosion was not caused by the neglect of the boiler- 
makers, who were simply called in to make repairs 
and not to give advice.” With strange inconsist- 
ency, however, the journeyman boiler-maker who, 
acting upon instructions received from his superior, 
and from the boiler-owner, removed the water- 
pipes, was lightly admonished by the Commis- 
sioners, and was told that he ought to have informed 
the boiler-owner that by removing the water-pipes 
the boiler would be weakened. The general tone 
of the Board of Trade judgment leads to the con- 
clusion that, in the opinion of the Court, the chief 
sinner was the boiler-owner, and that his greatest 
offence lay in not having the boiler tested by hy- 
draulic pressure after the pipes had been removed. 
On other occasions the Commissioners have some- 
what deprecated the use of the hydraulic test, as, 
in their opinion, it is apt to be introduced unwisely, 
but in the present instance its absence appears to 
have received special comment, and the boiler-owner 
was ordered to contribute 451. towards the costs of 
the investigation. 

The question may be asked: Do the Board of 
Trade Commissioners wish boiler-owners.to under- 
stand that the advice given by boiler-makers is 
not to be relied upon, and that when they are 
called in it is for the simple. purpose of effecting 
repairs recommended by some other authority ? 
Further, if a boiler is repaired or altered by a 
boiler-maker, and is left in a dangerous state, is 
the owner to take the entire responsibility, and, 
when the final catastrophe occurs, has he to sub- 
mit to a Board of Trade inquiry, calmly listen to 
the judgment of the Court condemning him in 
costs, and learn that the author of the mischief is 
exonerated from all blame? Although we admit 
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that in the case of an explosion the. botler-owner 
is the ultimate authority, and is, as a rule, the 
culpable party, yet there is little doubt that the 
Board of Trade judgment at Oldbury will come as 
a surprise to many boiler-owners, - especially small 
users of steam, who have for the most part great 
faith in their local boiler-makers, and frequently 
accept their judgment before that of the company 
with whom the boiler may be insured: In some 
cases boiler-makers are ealled in to examine and 
certify boilers under the new Factory Act, and 
their certificates are accepted by the Government 
Inspector, but, according to the Oldbury judgment, 
a boiler-maker’s business is not to examine with a 
view to advise, but simply to make necessary 
repairs. In some instances of formal investigations 
which we could refer to, the owners of boilers have 
been acquitted of blame simply because they acted 
according to the instructions of the. boiler-makers 
whom they consulted with regard to their boilers, 
and. these ~boiler-makers' haye themselves been 
censured by the Board of Trade, and have had to 
pay the financial penalty. 

The Oldbury judgment, in our opinion, lacks 
those principles of practical common-sense which, 
as a rule, distinguish the investigations by the 
Board of Trade with regard to boiler explosions. 
We should be interested to learn what boiler- 
makers throughout the country think of it, and 
how far they will be in agreement. The boiler- 
owner was, without doubt, greatly to blame for 
ignoring the report of the Insurance Company in 
not having the sg ey replaced and the hy- 
draulic test applied. But the important point to 
be borne in mind appears to be that by the ruling 
now given by the Board of Trade Commissioners, 
a boiler-maker may mechanically make certain 
repairs or introduce certain alterations materially 
affecting the strength of a boiler, so that it is left 
in a dangerous state, but no blame can be attri- 
buted to him, as he has not been called in to 
‘*advise.” On the other hand, a boiler-owner who 
may. be. ignorant, and who regards the boiler- 
maker as the epitome of wisdom, and’comes to-him 
for advice, is now told that he should not expect 
to receive it, and that he, as the owner, is alone 
to blame. The judgment is a caution to ‘all users 
of steam-power, and the lesson it teaches is that 
they should not put too much faith in boiler- 
makers, but exercise the greatest possible care in 
seeking advice from the highest authorities with 
regard to any repairs that their boilers may need. 





AMERICAN IRON AND COAL 

PRODUCTION. ; 
Tue official figures of pig-iron production in the 
United States during the first half of the current 
year have been published under the auspices of the 
American Iron and Steel Association, and they-are, 
for more than one reason, of interest to the iron 
trade of the United Kingdom. The actual quantity 
of iron made was 8,173,438 tons. of 2240 lb., and, as 
will be seen from the following table,-it is smaller 

than in any previous six months since 1901 :— 


Tons. 
1900 { First half 7,642,569 
\ Second half 6,146,673 
1901 f First half 7,674,613 
(Second half 8,208,741 
\ Second half 9,012,733 
1903 { First half . 9,707,367 
Second half , 001, 
1904—First half 8,173,438 


It is regarded as quite consoling that in view 
of the unsatisfactory conditions which prevailed, 
the out-turn was so good. ‘‘ Considering the in- 
tensity of the depression pecans in the iron and 
steel trades when the half-year began ”--so we 
read in a leading trade authority—‘‘and consider- 
ing also the downward reaction which occurred 
again at the close of the six months after the 
revival which came in March, April, and May, the 
make of iron’ is doubtless larger than most persons 
supposed it would be.” ‘We take the liberty of 
doubting, however, if the American nation as 4 
whole finds much consolation in this reflection, the 
more especially as internal trade is poor, and an 
export of the ‘‘surplus” means much to pro- 
ducers which can scarcely be compensated for in 
full by the high prices obtained for, the product 
which is placed at home. However, this view need 
not be emphasised, and, - with reservations, the 
country is entitled to take credit for rapid pro- 





gress in iron production. The half-year’s total 
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is larger than that of any half-year prior to 
the second half of 1901. Im fact, it would not 
be necessary to go back a great many years to 
find an aggregate of only 8,000,000 tons for a full 
period of twelve months. In the two halves of 
1893 only 7,124,502 tons of iron were produced, 
and in the two halves of 1896 altogether 8,623,127 
tons.. Mr. Swank does not show the production 
month by month, but the computations of the 
Tron ‘Age correspond so closely with: his aggregate 
that its figures in this respect may be accepted as 
approximately accurate. | In January 921,231 tons 
were produced, and there was a steady increase 
until April, when 1,555,267 tons were made ; but 
by June the figure had. fallen to 1,292,030 tons. 
These are the totals of the steel:companies and the 
merchant furnaces. In May and June of last year 
the steel companies turned out, respectively, 
1,037,325 tons and 1,021,839 tons of iron; in 
December their make of the metal was not more 
than 406,730.tons.’. From.this there was improve- 
ment month by month until April, 1904, when the 
iron product of the steel companies again rose to 
974,006 tons, for which there was a decline once 
more to 788,822 tons in. June. The merchant fur- 
naces also curtailed their output of iron, but not 
to anywhere ‘near the same extent. Their maxi- 
mum figure was reached in May, 1903, with a pro- 
duct of 676,289 tons ; and their minimum figure in 
January, 1904, with a product of 418,237 tons. In 
May.they had got back: to 605,816 tons, but re- 
duced to 503,206 tons in June. These merchant 
furnaces, however, more particularly those in the 
Central West, are now beginning to feel the effects 
of the cessation of buying in the open market on 
the part of the steel concerns, and it would seem, 
therefore, that they will be obliged to practise 


more rigid curtailment. in the future, unless the | gree 


demand for iron should very greatly and_ very 
quickly revive. 

Classifying the iron according to the character 
of the fuel used in its production, we. have the 
following results, our table being taken from the 
New York Chronicle :— 


| 
1902. | 1901. 


First 6 Months. | 1904. 1903. 





Bituminous coal! | | 
and coke .. 7,887,279 8,401,001 | 7,882,732 6,597,879 6,459,714 
Mixed anthra-, 607,624 '1,046,461 | | 
cite and coke | | | + 733,740! 865,024 | 990,667 





Anthracitealone| 15,179! 26,261 | 

Charcoal ws 232,717 186,098; 194,231 | 167,146 

Mixed charcoal } | 

and coke se : | 927 6,004! 17,979 25,042 
Total... _.. 8,173,488 9,707,867 _8,908,574|7,674,613 |7,642,569 
Unsold stocks: | | | | 

June 30.. F .| 623,254 126,301 80,861} 874,129 342,907 

December 31 ..| oe 591,438 45,951; 73,647 446,020 


It will be seen that the unsold stocks have in- 
creased, but they are not regarded as excessive. 
Mr. Swank, in reporting stocks, does not take 
account of pig iron manufactured by rolling-mill 
owners for their own use, which means, that he 
does not include stocks of iron held by the steel 
companies. But these steel companies are also 
understood to have on hand only very light supplies 
of iron. That the situation is so satisfactory in 
this particular is owing to the policy which the steel 
companies pursued towards the close of last year. 
The moment it became apparent that the demand 
for iron and steel had greatly fallen off, they at 
once curtailed their output of steel, and as they 
reduced their requirement of iron, large numbers 
of their furnaces were put. out of blast. In fact, 
they cut down their make of iron fully 60 per cent. 
So far as the American industry .is concerned, the 
situation has been rendered all the healthier 
by the change which has occurred in foreign 
trade in iron and steel. The imports of pig 
Iron and also of other forms of iron, as well as 
of steel, have greatly diminished ; while, on the 
other hand, the exports have very largely increased. 
Special efforts have been made to extend the export 
trade in iron and steel, and their products, for 
reasons which we need not enumerate again. The 
contrast. between the early part of 1903 and the 
first half of 1904 in these respects has been very 
striking. The situation last year was that the 
demand for iron and. steel was so large and active 
that home producers, even under the great expan- 
sion in domestic production, were utterly unable 
to keep up with it, and recourse, therefore, had to 
be had to foreign markets to. make up the deficienc 

of the home supply. The scarcity of iron whic 


‘that the American Pig-Iron Storage Warrant Com- 
pany held no iron whatever at any of its yards on 

une 30, 1903, or on December 31, 1903. On 
June 30, 1904, this company held 78,600 tons of 
pig iron in its yards, this forming part of the 
623,254 tons of unsold stocks of all kinds reported 
to June 30; 1904. Pig-iron imports for: the six 
months were 44,012 tons, as compared with 452,451 
tons ; while of all kinds of iron and steel the im- 
portation fell to 154,457 tons, as against 830,449 
tons, Pig-iron exports in the same time were 
11,711 tons, as against. 7457 tons, and shipments 
of all kinds of iron and steel, including pig, were 
492,370 tons, as against 131,438 tons in the corre- 
sponding half of 1903... 

For the twelve months to June the exports of 
iron and steel reached 675,529. tons, as com 
with 302,492 tons for 1902-3. The following table, 
for which we are indebted to the Iron Trade iew, 
of Cleveland, Ohio, shows the various commodities. 
It will be seen that in steel rails and billets, ingots 
and. blooms, the. increase has been more than’ a 
little striking, while in wire a moderate improve- 
ment is recorded, though in. wire rods:there isa 
decline of about 50 per cent. 


Exports of Iron and Steel from the United States. 




















Gross Tons. 
| 
| | Twelve Months 
June, | Ending June, 
Loe <i saad ; 

1903. 1904. | 1903. 1904. 
Pig iron .. 1,653 2,659 | 18,198 | 384,635 
Scra) oe 600 2,206 | .6,043| 16,845 
Bar iron .. oh 2,580 2,544 18,117 669 
Wire rods os ow 3,148 2,362 | 31,834) 15,780 
Steel bars (not wire rods) 659 8,702 | 12,990) 21,446 
Iron rails.. a ey in 196 81 1,513 
anes 2 oe es 842 | 51,101 | 22,896 | 160,894 
Billets, ingots, and blooms ..| 30 | 32,068 2,127 | 176,961 
Hoop, band, and scroll iron... 142 265 1,669 835 
Iron sheets and plates 226 722 2,879 5,931 
Steel sheets and plates --| 1,116 1,984 14,144] 19,150 

Tin-plates, terne-plates, an 
taggers’ tin .. ee aR 2 54 683 | 3,623 
Structural material .. 8,003 5,874 | 82,952 | 85,892 
Wire “a 9,106 9,384°| 100,121 | 113,782 
Cut nails.. a oF 799 963 7,168 588 
Wire nails oe ve -.| 2,081 2,345 | 28,109 | 32,431 
Other nails, including tacks. . | 209 261 2,481 554 
Total "26,236 | 119,178 | 302,492 | 675,529 

1 i 





Side by side with this very striking increase in 
exports during the twelve months has to be re- 
corded an .equally striking diminution in imports, 
due to the causes already referred to. Of pig iron 
during the year the receipts amount to 191,135 
tons, in contrast with 956,198 tons for 1902-3; and 
of crude steel the aggregate was 91,922 tons, as 
compared with 379,476 tons. In the following 
table are shown details of all iron and_ steel 
receipts :— 


| Twelve Months Ending June, 








— | 








1903. 1904. 

Pig iron 956,198 191,135 
Scrap .. 135,901 28,614 
Bar iron a ‘ei 43,167 80,756 
Iron and steel rails... bg 122,994 53,358 
Hoop, band, or scroll .. a 1,562 1,829 
Steel ingots, slabs, billets or bars 379,476 91,922 
Sheets and plates .. oe 063 10,198 
Tin-plates and terne-plates 49.068 56,656 
Wire-rods_ .. ae ie 22,990 18,519 
Wire and wire articles 3,832 4,953 
Structural shapes*.. | " 14,310 

Tokal! yA, ah OL RAE 502,250 








* Not reported separately prior to July 1, 1903. 


As a matter of record, it may be stated that the 
total value of imports for the twelve months was 
27,028,436 dols., as compared with 51,617,312 dols. 
for the previous twelve months. 

A good idea of the magnitude of American indus- 
trial interest is furnished by the figures of coal 
production. Some statistics bearing upon the 
question have recently been compiled by the 
United States Government, and they show that the 
production last year reached a total of 359,421,311 
tons, the figures being stated in tons of 2000 Ib. 
This is an increase of 57,830,872 tons, or 19 per 
cent., over the production of 1902, which amounted 
to 301,590,439 tons. If, instead of this large 


expansion, the output for 1903 had been found 
smaller than that for 1902, no surprise would have 
been felt, seeing that there was a decided slackening 
in industrial activity towards the close of 1903. 


anthracite coal-miners’ strike prevailed in 1902, 
while in 1903 the anthracite mines were worked to 
make up for the deficiency thus created, explains 
the great expansion in production in 1903. - But of 
the total increase of 57,830,872 tons, only 32,940,324 
tons was anthracite. The rest represents an ¢! 
output of bituminous coal. At 359,421,311 tons, 
the total coal production of 1903 was nearly double 
that of 1893. The coal is reported to have had an 
aggregate value at the mouth of the mines of 
506,190,733 dols. As the bulk of the 3694 million 
tons mined finds its way to market either by rail or 
water, the part played by this largé coal tonnage 
in adding to the traffic and revenues of the trans- 
portation lines can readily be imagined: Of the 
year’s aggregate, 74,313,919 short tons (66,351,713 
long tons) represent Pennsylvania antracite, valued 
at 152,000,000 dols. This is in contrast to the pro- 
duction of 1902, when the output was curtailed by the 
prolonged strike in the anthracite regions, and 
ae only 41,373,596 short tons (36,940,710 
long tons), valued at 76,173,586 dols. Ofthe thirty 
States and Territories which contributed: to the 
output, increased production ‘over 1902 was shown 
in all but four. Two of these last were among the 
Eastern States—Maryland and Georgia—and- two 
were in the Rocky Mountain region of. Colorado 
and Montana. The greatest decrease--was shown: 
by Maryland, and was probably due to. the largely: 
increased output of Pennsylvania anthracite. 
Colorado’s production fell off..only’ 32,000 tons, 
notwithstanding the fact that mining operations 
were seriously affected by. labour troubles. The 
average price for a ton of bituminous coal was 
1,24 dol. for.a short ton: in 1903-and 1.12 dol. in 
1902. The average price of a ton. of. anthracite 
coal was 2.05dol., as against 1.84 dol. in the~pre- 
ceding year. 








SKELETON MODELS OF WARSHIPS. 

Eacu successive type of warship is, .by reason of 
increased mecheaital, spinnin: more. compli- 
cated in its internal fittings than its predecessor, 
and, with frequent changes in personnel, officers and 
men do not always have time to succeed in becoming 
thoroughly conversant with all the internal details, . 
Breakdowns in service—notably in nayal man-,: 
ceuvres—occur more frequently in .vessels newly 
commissioned, and are largely due to this lack. of 
acquaintance with the general arrangements, Even 
officers skilled in the reading of pins require more 
time than the exigencies of life.on board afford 
always for study ; but some naval officers—especi- 
ally of executive rank—and most seamen have 
little experience of such plans and. less inclina- 
tion to study them. The provision of substi- 
tutes for plans whereby officers and men could 
become conversant with such important details; 
for instance, as pipe arrangements, would confer 
a great advantage and reduce the possibility of 
breakdown. 

For this reason it is interesting to note that 
in the German service the practice of construct- 
ing skeleton models of se has found favour. 
These skeletons, construc for the most part 
of tin, on a scale of a } in. to the foot, and ata 
cost of 1001. for a 2000-ton ship, and of 500I. for a 
10,000-ton ship, are, like the Chinese puzzle, de- 
tachable in parts, so that officers and men may have 
an opportunity of taking asunder and building up the . 
units, and thereby becoming acquainted with the 
internal arrangement. The idea may: seem crude, 
but in practice it is almost invaluable, because, as 


~|the decks can be lifted, the whole of the interior 


of any vessel can be studied at once, and with. 


the . steam, hydraulic, electric,» compressed air, 
and other pipes coloured distinctively, the crew can 
at once appreciate the locale of any valve. 
arrangement of water-tight bulkheads and doors 
can similarly be shown. 


The 


Commander W. H. Beehler, of the United States 


Navy, formerly naval attaché at Berlin, and more 
recently in command of a vessel on the Eastern: 
station, was induced to engage Chinese workers 
to make such a skeleton m 
Monterey. 
formed with an ingenuity worthy of the Chinaman. 
Bent wire was en 

post, while wire was also utilised for each frame, 
and was attached to the keel, and to longitudinals 


el of his ship, the 
This model cost only 22/., and was 


for the keel, stem, and stern- 
in their proper itions. A narrow batten was 


then secured inside to represent the keelson. : The 
inner bottom and the water-tight bulkheads were 








existed at the time is well illustrated by the fact 


Possibly it may be thought that the fact that the 


made of cardboard. No outerskin plating was put 
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on, but: tle double bottom and the. bulkheads: 


within them. were’ formed:with cardboard. Thus 
all the interior structure of the hull was made: of 
cardboard, cut to scale and glued in. Painted wires 
show the piping, i 
the double bottoms, &c., and ventilating-pipes, &c. 
All -water-tight bulkheads “were painted black, and 
all details of drainage‘and ventilation in other 
ca) ents and means of access were clearly 
indicated. The Monterey, unfortunately, was about 
to leave before the work was completed, and it was 
suggested that puttyshould be used for theremainder 
of the piping arrangements ; but the ingenuity of 
the Chiriaman ‘asserted itself, and he used small 
macaroni for the remainder of the pipes and valves ; 
noe he preferred, because putty would dry up and 
all out. : 

“The ‘model thus made has been greatly admired, 
not only by. Ameriean but by British officers ; 
simple as it is, it clearly assists towards a better 
understanding of the complicated pipe arrange- 
ments ofthe ship. Of course, all deck erections 
were made, buv it was not considered desirable to 
show in detail either the gun-mountings or propel- 
ling machinery. These, after all, are largely under 
the control of specialists, and the requirements 
of secrecy might not justify their complete repro- 
duction ‘in such saibiiels. ‘It is computed that very 
satisfactory models of large ships can be made up 
costing about 2001.’ or less, according to the size 
and type of ship; and when one remembers that 
30001. and 40001. ‘are ‘often paid for complete models 
of the exterior énly, manufactured with the pre- 
cision of a watch work, there is room for strong 
belief that the expenditure of the comparatively 
small sum above named on skeleton models, one 
for each vessel, would be well-spent money, since 
it would enable the men to know their own ship. 








THE PRODUCTION OF SPELTER. 

An interesting announcement has just been made 
from which it appears that the Broken Hill Pro- 
prietary ‘Mine in New South. Wales, one of the 
largest individual producers of silver and lead in 
the world, will soon, become an important con- 
tributor to the world’s supply of zinc as well. 
Consumers are likely to welcome this additional 
soutce of supply, because their requirements keep 
rather ah of, than behind the rapid growth of 
production. For. last year the output in Euro 
and the, United States, which supply practically the 
whole of the quantity available, was 562,325 tons, 
as compared with 536,760 tons for the preceding 
year, 499,455 tons for 1901, and 470,940 tons for 
1900. The following table, for which we are 
indebted to Messrs. Henry R. Merton and Co., 
Limited, shows the position of the various produc- 
ing countries; and from this it will be seen that 
France alone fails to make headway :— 








: 
1902..| 1901. 











— 1908. 1900. 

tons tons tons tons 
Belgium, Rhine, and Holland | 215,690 | 200,140 | 199,285 | 186,470 
Silesia ae os F --| 116,835 | 115,280 | 106,385 | 100,705 
Great: Britain -| 48,415 | 89,610 | 30,055 | 29,8380 
France and Spain 27,920 | 27,030 | 27,265 | 30,620 
Austria and Italy 9,025; 8,460) 7,700) 6,975 
Poland 9,745 8,160 5,935 5,875 
422,630 | 898,670 376,625 | 360,475 
F United States of America os 189,695 138,C90 122,830 | 110,465 
Total ~. | 562,825 | 536,760 | 499,455 | 470,940 
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Average rice of spelter ‘ex: 
ship London 4 os ft 





‘ The price of spelter is strengthened, not only-b 

the tolerably steady Semana; tut also by the ane 
ment between the Continental producers. ’ It ‘will 
be remembéred that in 1901, after negotiations 
extending over eighteen months, a meeting of 
representatives of the leading interests in Silesia, 
Rhineland, Belgium; France, and Holland decided 
to form a syndicate for the purpdse of’ restricting 
the output and’ regulating prices; and ‘‘ delegates 
were appointed to make arrangements with the 
English, French, — ‘and German zinc works, 
as*to the proportional participation of the various 
contributors to the total output to be controlled 
by the syndicate.” For a considerable number 
of months before, the price of spelter had 
been ‘unsatisfactory to ‘the producers. When 
the “combine” was in the air, towards the 
middle of 1899, the quotation was put up to 
281. 15s. per ton.. When it became apparent, early 


in the following year, that the many difficulties in 


fire-mains,, draining systems in’ 





the way had not been overcome, and that the 
consummation of the movement had become a matter 
for. the future, it fell away to 22]. 10s. Later, in 


sympathy with the tendency in. other sections of. 


the metal market, it eased off further, until, “just 
‘before the combination was formed, ordinary 
Silesian was obtainable at 17]. 2s. 6d. Conferences 
were held with English and American interests, and 
though they ended in no definite agreement for a 
control of the world’s production, there was at least a 
mutual understanding for the better lation of 
the trade and the prevention of unduly low prices. 
On the Continent, Germany produces more metal 
than any other country, the chief mining centre 
being Upper Silesia, where the metal is made from 
calamine, and also more and more from zinc blende 
by distillation. Upper Silesia furnishes 64 per 
cent. of the German total, Arnsburg 20 per cent., 
and the Government districts of Diisseldorf and 
Aachen (Aix-la-Chapelle), and the Kingdom of 
Saxony, 16 per cent. The ore in the western 
ae of the country is in the main’ zine blende. 

he smelting of the ore was at one time made very 
difficult in ‘most localities by the presence of. other 
metals; but this has now, in a large degree, been 
obviated, the cost of production has been consider- 
ably reduced, and loss of the metal prevented. 

In all probability the United States will soon 
become the largest producer by virtue of the 
deposits in Missouri; Kansas, and Arkansas. 
There are three other fields of zinc ore worked in 
the country, these being situated in New Jersey, 
Wisconsin, and Colorado. The first of these is 
practically controlled by the New Jersey Zinc Com- 
pany. The ores in this state are almost entirely 
Franklinite, or Willemite, a silicate of many hues. 
As mined, it comes in conjunction with. spiegel 
iron in a ratio of about one-quarter zinc. This ore 
contains no lead or sulphur, and, consequently, the 
metal and oxide of zinc made from it are of great 

urity. The iron is of great value in the manu- 
acture of Harveyised armour-plates. The mines 
yielding these ores have deposits of vast extent, 
and export largely to Europe. The Wisconsin zinc 
district is not very well worked, although it has 
been in use the longest of any field in the United 
States ; but there is still much land undeveloped and 
showing good prospects, which can be purchased for 
from 61. to 101. per acre, and land partly developed 
at from 12/1. to 20). The Wisconsin zinc fields 
cover an extent of 70 miles by 40 miles, and are 
approached by two or three railways, which con- 
nect with Milwaukee on the lake. Furnace coal costs 
at the distance of 120 miles from the coal-mines 
about 5s. per ton. In the third district—Colorado 
—zinc is only a by-reproduct, the ores being found 
in combination with a great number of other ores ; 
and, owing to ‘the excessive amount of iron and 
sulphur combined with them, their reduction 
into metal, or oxide of zinc, is attended 
with considerable difficulty. The most important 
district is the comparatively new one referred to 
in Missouri and two adjoining States—Joplin dis- 
trict, which, after only very few years of develop- 
ment, has left all the other American fields a long 
way behind, and is credited with possessing the 
most valuable deposit of zinc in the world. 





A MOTOR-CAR CASE. 

On August 6, at the Leeds Assizes, Mr. Justice 
Channell heard the case of Garnett v. Elsworth, 
which raised a point of some importance to those 
who let motor-cars on hire. The claim was made 
by the firm of Messrs. Garnett and Co., who carry 
on business as dealers in motor-cars, and who also 
keep a motor garage at Bradford,’ to recover 
dai for injury to a ‘“‘Spyker” car which had 
been hired out by them to a member of the firm 
of Elsworth, Lamb, and Co., whocarry on a similar 
business in London. There was also a-claim for 
keeping the car for a longer period than that for 
which it had been hired. e defendant denied 
negligence, and counterclaimed for injuries occa- 
sioned to a ‘‘ Victrix ” car which he had left with 
the plaintiffs at their garage to be sold on com- 


mission. Mr. J. J. Wright a red for the 
intiffs, and Mr. W. Valentine for the de- 
endant. 


It appeared that on April 2, 1904, the de- 
fendant called at the plaintiffs’ garage in Brad- 
ford, and stated that he uired a car for two 


days. The plaintiffs showed him the “Spyker” 
car, and told him it was in perfect running 
order. The defendant then signed a document 





by the terms of which he undertook to. return 
the car to the piaiaits by 10:a.m. on April 4, and 


to be answerable for all injuries occasioned by. the 
car ‘* by my negligence.” The rate of hire was 
21. 2s, per day, without driver, the sum of 41. 4s. 
being paid by the defendant at the time of signing 
the agreement. On Sunday, April 3, the defendant 
drove to. Harrogate and back with a party of friends. 
Meeting the plaintiffs’ manager on the evening of 
that day, he stated that the engine was running 
very noisily. He was told, however, that it was 
all right. On Sunday. the drove to More- 
cambe without any mishap. On Monday morning, 
shortly after] the car was taken out, a loud knock 
was heard in the engine. _Upon examination it was 
found that the big end bearing belonging to one of 
the cylinders had come loose, with the result that 
the connecting-rod had broken. It was found that 
the primary cause of the accident was breakage 
of the two bolts which bound the brasses of. the 
connecting-rod together. The | plaintiffs called 
expert evidence to show that this accident. must 
have happened owing to the defendant’s negligence 
in changing from the low speed to the high speed 
with the sparking well advanced and without slow- 
ing down the engine. The resulting jar would be 
sufficient to account for the disaster. 

The defendants called the gentleman who was 
driving the car at the time of the accident. He 
had had experience of motor-cars since 1896, and 
had driven cars about 250,000 miles. He denied 
that he had changed gears immediately before the 
accident. The car had been running noisily all the 
time, and when he examined the engine after the 
accident, he found that the brasses.were much worn. 
The continuous jarring caused by: this knocking 
would be amply sufficient to cause the bolts to snap. 
A blacksmith whohad examined the bolts also stated 
that they must have been screwed up very tight. It 
was contended on behalf of the defendants that in 
accordance with the case of Chew v. Jones (10 L.T., 
O.S. 351) it was for the plaintiffs to prove affirma- 
tively that the defendant had been guilty of negli- 
gence. Mere proof that an accident happened was 
not sufficient. 

Mr. Justice Channell, in giving judgment, said 
that he would have had considerable difficulty in 
deciding the case if the words ‘‘ by my negligence ” 
had not been inserted in the agreement. It was 
true that the defendant was bound to return the 
car safe and sound by 10 a.m. on the morning of 
April 4, but if an accident occurred through some 
inherent defect in the motor which the defendant 
was unable to prevent or guard against, this would 
excuse him. It was for the plaintiff to make out 
that there had been negligence, and in_ his 
view the onus of proof had not been discharged. 
Experts called on behalf of the plaintiffs had 
stated what might have caused the accident, but 
the defendant’s expert had stated that it was im- 
possible for the bolts which held the brasses 
together to be broken by any such accident. Fur- 
ther, it was a curious circumstance that the parts 
of the engine were not produced by the plaintiffs in 
order to 2 the explanation which they now 
put forward. In his view, although it was not 
necessary for him to decide the point, the explana- 
tion given by the defendant seemed to be more 
reasonable. It was well understood that repeated 
jarring, such as might be caused by loose brasses, 
might in time have a weakening effect on the parts 
exposed to its influence. In the circumstances he 
came to the conclusion that no negligence had been 
made out. As to the claim of 3/. 3s. per diem for 
detaining the car from April 4 to April 19, although 
there might be some doubt as to whether the 
defendant gave immediate notice of the accident 
and the whereabouts of the car, he did not feel 
inclined to award the plaintiffs anything on this head. 
He would like, however, to say that he thought the 
defendant should pay the cost ofsending thecar from 
Morecambe to Bradford. This item, however, had 
not been claimed by the plaintiffs. As to the counter- 
claim, it ap that in November, 1903, the de- 
fendant left a ‘‘ Victrix ” car with the plaintiffs upon 
terms that the plaintiffs were to find a purchaser. 
They were to be allowed a commission of 5 per 
cent. A complaint was made that whereas this car 
was practically new when sent to the plaintifts, 
damage to the extent of 201. was done to it while 
under the plaintiffs’ care. The plaintiffs denied the 
damage, and said that ifany dariage was done it had 
occurred when the car was being tried a ee 
tive buyers. His Lordship thought t. the 
counter-claim was exaggerated, but that the de- 
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fendant..was entitled to. something. He would 
allow him 21. Judgment was accordingly entered 
for the defendant on the claim and counter-claim 
with costs. 








. NOTES. 
ASPHALT IN 'THE INDIAN. TERRITORY. 
We gather from the Journal’ of the Franklin 


Tustilute that about 7240 acres of asphalt land in| 


the Indian territory of the United States will be 
disposed of at public auction in the course of the 
next few months. More than 2000 acres of this 
land lie in what is known asthe Tishomingo 
quadrangle, which has .been surveyed both topo- 
graphically and geographically by the United States 
Geological Survey. The. most important of the 
deposits are found in the vicinity of Gilsonite, 
which is situated near the north-west corner of the 
quadrangle, and for the most part they occur 
as impregnations in the sandstones, limestones, con- 
glomerates and grits of three distinct geological 
formations. The richer bituminous sandstone con- 
tains 7 to 12 per cent. of bitumen, and in some 
instances the bitumen occurs in layers or streaks 
parallel with the bedded structure, alternating, with 
the purer and, at present, porous sand. Thereare 
at least five areas of valuable bituminous sand- 
stone near Gilsonite, four of these being in the 
Tishomingo quadrangle, and the fifth just beyond 
its border. Bituminous limestone occurs in two 
areas, one at Gilsonite and the other a mile to the 
south-west, and the better grades carry from 5 to 6 
per cent. of bitumen. The bituminous limestones 
are very well situated for economical mining, being 
in a cliff 50 ft. high, at the end of a ridge, where the 
rocks are steeply tilted southwards, exposing more 
than 300 ft. of strata, 128 ft. of the lower part con- 
taining from.5 to 6 per cent. of bitumen. The 
impregnations which occur in the carboniferous 
conglomerate are situated about half a mile to the 
west of Buckhorn, and are the richest that are 
known to exist in this district, one bed being at the 
base about 10 ft. thick and producing approximately 
14 per cent. of bitumen. 


WRECKS AND SHIPPING CASUALTIES. 


The quarterly return of British and foreign ship- 
ping removed from Lloyd’s Register during the last 
three months of 1903 has just been issued. The 
world’s fleet has lost, in that time, a total of 
269 vessels, measuring in the aggregate 213,778 
tons, of which all but forty-six vessels, of 
54,117 tons, met their end prematurely by col- 
lision, shipwreck, fire, or other calamity. Of 
the forty-six exceptions, twenty-five are sailing 
ships, and of these ten will see further duty as 
lighters, barges, hulks, &c.; so that the number of 
ships withdrawn from active service from mere old 
age is very small compared with the number of 
those that come to an untimely end. The shippins 
registered at Lloyd’s amounts now to over 30,000, 
tons, of which more than 16 million tons flies the 
British flag. Germany comes second with about 
3} million tons, the United States with 24 million 
tuns,. Norway, France, and Italy follow in order 
with less than 2 million tons each, and no other 
nation owns more than 1 million tons, As regards the 
proportion of shipping lost to tonnage owned, Great 
Britain, though not holding, as is- usual, quite the 
most favourable position among the greatest mari- 
time Hations, nevertheless has a very creditable place. 
Taking the nations owning more than a million 
tons, Germany has lost 2.9 tons per, thousand ; 
Great Britain and Culonies, 4:4 ;\Franée, 6:8; Italy, 
7; United States, 7.7; and Norway, 48.2. If we 
divide the British-owned from the Colonial-owned 
vessels, the British losses alone only amount to 
¥.2 tons per thousand, which, though low as com- 
pived. with most fureign countries, is still con- 
iderably above our average figure. Norway has 
been singularly unfurtunate, and Sweden, with a 
loss of 12.2 per thousand out of a tonnage of less 
‘san three-quarters of a million, is not much better. 
The heavy losses of these countries and of the 
United States are due to the number of wooden 
and sailing vessels contained in their mercantile 
tleets, and, in some measure, also to the age of the 
vessels. Although Great Britain owns the greatest 
sailing tonnage in the world, it forms less than 
one-tenth of our entire fleet ; whereas the propor- 
hons of sailing vessels in the fleets of Norway 
and the United States are respectively about 
Seven-sixteenths and one-half the total. The 
comparative safety of steam vessels is further 
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emphasised by. the .fact. that of 159,661 tons of 
shipping lost during the quarter by wreck, colli- 
sion, &c., 87,536 tons, or more than half, was 
composed of sailing ships, although the proportion 
of sail in the fleets of the world is only about one- 
fifth of the aggregate tonnage. Of the 223 vessels 


which met their end .through an ‘“‘act of God,” 


114 perished by wreck, 24 in collision, 19 were 
abandoned, 18 foundered, 13 were broken up or 
condemned, 9 burnt, 2 are vaguely classified as 
‘*lost;” while no less than 24—an average »f nearly 
two per week—have utterly vanished, and their fate 
will pees never be revealed till the sea gives up 
its dead. ’ 


CANADIAN FISHERIES AND LiGHTSHIPS. 


The departure this week of a new fisheries-protec- 
tion cruiser, from the Barrow Works of the Vickers 
Company, for Canada, directs attention to the very 
important developments which have been in pro- 
gress by the Dominion Government for the exten- 
sion of the Canadian Fisheries, and the provision 
of more effective maritime lights. In seven years 
the annual expenditure for such purposes has 
almost doubled—from 172,000l. to 333,U001.—the 
expenditure for river, coast, and sea lights also hav- 


ing gone up from 93,0001. to practically. 200,000/. | sre 


Under this head there have been erected in seven 
years 56 towers and enclosed lighthouses, as well as 
50 pole-lights, making a total of 206 new lights, while, 
in addition, there are now in course of construction 
27 more, The grand total of light stations and 
ships is, now almost exactly 1000, as compared with 
765 in 1896. This is exclusive of work done on 
rivers and internal waterways. Acetylene gas 
has proved more satisfactory for buoys, especially 
in intensity of light and, consequently, distant 
of observation, than Pintsch gas, and there is 
every prospect of the rivers and waterways 
of Canada being made more and more safe for 
navigation at night. The use of acetylene will 
enable the department to locate gas-buoys where it 
has been impossible in the past, because of the 
almost insuperable difficulty of procuring Pintsch 
gas outside certain limited localities. A tidal sur- 
vey has also been-resumed, and the results estub- 
lish the fact that currents are influenced by astrono- 
mical laws, as well as by the direction of the winds. 
To return to the question of fisheries, it is interest- 
ing to note that this commerce of the sea has, 
during the past few years, very considerably in- 
creased in value, the total for a recent year being 
over 2,000,001. sterling. Licences granted now 
number 11,610—an increase since 1895 of 3183. Not 
only are extensive curing establishments being orga- 
nised and hatcheries arranged, but it has been 
found desirable to strengthen the fleet for the pro- 
tection of the fisheries, and the cruiser which has 
just been completed by the Vickers Company will 
admirably sérve this purpose. With a length of 
200 ft., a beam of 25 ft., and a depth of 14 ft., this 
vessel, named the Canada by Lady Strathcona, is 
equipped with four quick-firing guns, sutticient 
in power to bring to book any delinquent fishing 
craft, while the speed attained on trial (17} knots) 
indicates that she will be able to overhaul. the; 
fastest of steam trawlers.. This speed, which is 
specially satisfactory for a vessel of such” limited 
length, was attained by single-screw triple-expan- 
sion engines, which, working with steam at 
180 lb. pressure, and a vacuum of 25 in., developed 
1800 horse-power when making 170 revolutions per 
minute. The engines have three cylinders, 15 in., 
25 in., and 38 in. in diameter by 22 in. stroke. 
The boilers (two single-ended), worked under the 


‘Howden draught system, are 12 ft. 9 in. in 


diameter and 10 ft. 9 in. long. The vessel is 
equipped with many of the accessories of a modern 
cruiser, and, in addition, has special gear for 
the relief of fishing craft. Her quarters for the 
inspecting officers of the department, while not 
luxurious, are very comfortable. 








Tue TELEPHONE IN THE Unitep States.—The import- 
ance of the telephone in connection with American manu- 
facturing industries is shown in a report of the Manufac- 
turers’ Bureau of the Census. At the close of 1902 there 
were 4,350,486 miles of single telephone wire in the United 
States, and 2,315,297 telephone instruments. The in- 
conceivable aggregate of 5,070,000,000 messages were de- 
spatched. over these wires in 1902, including 120,000,000 
long-distance calls, The gross revenue was 86,800,000 dols., 
the working expenses were nearly 62,000,000 dols., and 
the net income, after deducting Lond charges, was more 
than 22,000,000 dols, 





THE BRITISH ASSOCIATION: ’ 
Address to the Engineering Section.* gui 

By the Hon. Cuar A. Parsons, M.A., F.R.S.; ° 
M. Inst. C.E., ident of the Section. © ++» 

On this occasion I propose to devote-my remarks to the 
subject of invention: epg elif : 

It is a subject of considerable importance, not-only to 
engineers, but also to.men,of science, and the publi 
ag go to treat inventi te idee soa 

also propose reat invention jn -its.\wider ‘sense, 
and to include under the word’ discoveries in‘ phyxits, 
mechanics, pgm Sage aa ie bil aeRel ot 
_ Invention throughout the Middle ‘Ages. iwas: held. .in 
little esteem. In most dictionaries jt receives scant 
reference except as applied to poetry, painting, and 
sculpture. . seen int eda 

Shakespeare and Dryden desoribe invention as akind 
of muse or. inspiration in relation to .the arts, and. when 
taken in its general sense to be associated with daceit,| as 
‘Return with an inyention, and clap upon you two or 
three plausible lies.” rvs Vesey 

_As to the opposition and hostility to scientific researth, 
discovery, and mechanical invention in the “past, | and 
until comparatively recent times, there can be no question, 
in some cases the opposition actually amounting to-perse. 
cution and cruelty, - : ; “8 

The change in public opinion has been gradual. “The 
abe inventions of thé last century in science and the arts 

ave resulted in a large increase of knowledge ‘atid ‘the 
powers of. man to harness the, forces. of Nature: ‘Thess 
t inventions have “proved without question that the 
inventors in the ‘past’ have, in the. widest sense, been 
among the greatest benefactors of the human. race. Yot 
the lot of the inventor until recent. years has been ‘excep- 
tionally trying, and even in our time I scarcely think that 
anyone would venture.to describe it as al er a-haippy 
one. The hostility ahd copes which. the- inventor 
suffered in the Middle Ages have certainly been removed, 
but-he still labours under serious disability in many re- 
spects under law, as compared with other sections Of 'the 
community. The change of public feeling in favour of 
— —_ oberg has pres Wit - r i 

uring the last century. Not only-have private.individua 

devoted. more time and money to the ork, bes ae 
institutions, colleges, municipalities, and governments 
have founded many boratories, and in some 
instances have provided large endowments. These 
measures have increased the number ‘of persons -trained 
to scientific methods, and also provided greatly improved 
facilities for research ; but perhaps one of the most im- 

rtant results to engineers has been the direct‘and 
indirect influence of the more “general: application of 
scientific methods to engineering. cs ert 

Sir Frederick Bramwell, in his presidential address,to 
this Association in 1888, emphasised the interdependence 
of the scientist and the civil engineer, ahd described’ how 
the work of the latter has been ly based on thé dis- 
coveries of the former; while the work of: the. engineer 
often provides data and adds a stimulus to ‘the researches 
of the scientist ; and [ think his remarks might be further 
appropriately extended by adding that since the scien- 
tist, the engineer, the cliethist, the mivtallurgist, thie 
geologist, all seek to unravel and ‘to com the secrets 
of Nature, they are all, to a great extent, interdependent 
on each other. Ep ARR i te 

But though research laboratories are the chief centres 
of scientific invention, and colleges, institutions, and 
schools train the mind to scientific methods of attack,’ yet 
in mechanical, civil, and electrical engineering thé chief 
work ——— bape, sp” whe a nm carried on by 
individual engineers; or. by firms; syndicates, and com- 
pate. These nyt only have anngees discoveries mude: 

y scientists to commercial uses, but also in many in- 
stances have themselves made such discoveries or inven- 
tions. + - 

To return to the subject, let us for a moment consider 
in what inventiun really consists, and let us dismiss from 
our minds the very common conception which is given. in: 
dictionaries‘and encyclopedias—that invention is a happy 
thought occurring to an inventive mind, “Sucha 
tion would give us an entirely erroneous idea of the'for- 
mation ~ t . greayss rot ap eer in gs tor ane engi- 
neering that bave 0 e during. the. gentury > 
and, further,, it-*would lead us to f t the fact that 
almost all-important Maventions have the result of 
long training and laborious research and long-continued 
labour. Generally, what is usually called an invention 4s 
the ; work: of: many individuals, each one adding some- 
thing to the workof his predecessors, each one suggesting 
something ,to overcome ~some diffieulty, trying. many 
things, testing them when possible, es poe the failures, 
retaining the best, and, by a process of, selection, 
arriving at the most perfect method of accomplishing the 
end in view. Bh 13s Per eft 

This is the usual process by which inventions are made. 

‘Then, after the iavention,. which we will eee is the 
successful attempt to unravel some secret ature, or 
some mechanical or other problem, there follows.in many 
cases the perfecting of the invention hed arto use, the 
realisation of the advaucé-or its -introduction, eommer- 
cially ; this after-work often involves ‘as great: difficulties 
and requires for its accomplishment as great a measure of 
skill as the invention itself, of which it may be considered 
in many casesasforminga part. =. 

If the invention, as is uften the case, es with or is 
intended to supersede some older method, then there is a 
struggle for existence between the two. This state of 
things has been well described by Mr: Fletcher Moulton. 
The new invention, like a young sapling in a dense forest, 
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the chemist together determine the behaviour of the 
gaseous fuel, basing their theory on data obtained from 
the experimental engines constructed by the mechanical 
engineer, who, guided by their theories, makes his designs 
and improvements ; then, again, from the results of the 
improvements fresh data are collected, and the theory 
further advanced, and so on till success is reached. But 
though I have spoken of the physicist, the chemist, and 
the engineer as separate persons, it more generally occurs 
that they are rolled into one, or, at most two, individuals, 
and that it is indispensable that each worker should have 
some considerable knowledge of all the sciences involved 
to be able to act his part successfully. 7 ; 

. Now let us ask, Could not this very valuable invention 
—the internal-combustion engine—have been introduced 
in a much shorter time by more favouring circumstances, 
by some more favourable arrangement of the patent laws, 
or by legislation to assist the worker attacking so difficult 
a problem? I think the answer is, that a great deal might 
be done, and I will endeavour to indicate some changes 
and possible. improvements. i 

The history of this invention brings before our minds 
two important considerations. Firstly, let us consider 
the patentable matter involved in the invention of the 
gas-engine, the utilisation for motive-power purposes of 
the then well-known properties of the explosive energy 
of gunpowder or of mixtures of gas and oil with air. Are 
not these obvious inferences to persons of a mechanical 
turn of mind who had seen guns fired, or explosions 
in bottles containing spirits of turpentine when slightly 
heated and a light applied to the neck? cage no funda- 
mental patent could have been granted under the existing 

tent laws for so obvious an application of known forces. 

msequently, patent protection was sought in compara- 
tive details, details in some cases essential to success 
which were evolved or invented in the of working 
out the invention. In this extended field of operations a 
slight protection was in some instances obtained. But in 
answer to the question whether such protection was com- 
mensurate ‘with the benefits received by the community 
at large, there can, I think, be only onereply. Generally, 
those who did most got nothing, some few received in- 
sufficient returns, and in very few cases indeed can the 
return be said to have been adequate. The second 
a doef a . that of the — ~ ae 
ure of the patentees, for it appears that very few o 
them had studied what had been suggested or done before 
by others before. taking out their own patent. We are 
struck by the number of really important advances 
that have been su; ted and have failed to fructify, either 
from want of funds or other causes, to be forgotten for 
the time, and to be re-invented later on by subsequent 
workers. 

What a waste of time, expense, and disappointment 
would be avoided if we in England helped the patentee 
to find out easily what had been done | tonne d on the 
powd lines adopted by the United States and German Patent 
the whole of the available energy, whereas had it been | Offices, who advise the patentee, after the receipt of his 
burned under pressure, as in the cannon, a comparatively a specification, of the chief anticipatory patents, 
large percentage of the energy would have been converted | dead or alive. And ought we in England to rest content 
into useful work. But even with this alteration, and | to see our patentees awaiting the report of the United 
however perfect the engine had been, the cost of explo- | States and German Patent Offices on their foreign equiva- 
sives would have debarred its coming into use, except for | lent ‘specifications before filing their English patent 
very special purposes. claims? Ought not our Patent Office to give more faci- 

e come @ century later to the first real gas-engine. | lities and assistance to the patentee ? 
Street, in 1794, proposed the use of vapour of turpentine |_ Before proceeding further to discuss some of the possible 
in an engine on methods closely analogous to those suc- | improvements for the encouragement and protection of 
cessfully adopted in the Lenoir gas-engine of eighty years | research and invention, I ask you to further consider the 
later, or thirty years ago. . But Street’s engine failed from | position of the inventor—the man anxious to achieve 
crude and feulty construction. Brown, .in 1823, tried | success where others have hitherto failed. To be success- 
Huygens’ vacuum method, using fuel.to expand air instead | ful he must be something of an enthusiast ; and usually 
of gunpowder ; but he also failed, probably on account of | he is a poor man, ora man of moderate means, and de- 
the wastefulness of the method. : pendent on others for finan ti Generally 

Wright, in 1833, made a really good gas-engine, having | the blem to be attacked involves a considerable ex- 
many of the.essential features of some of the gas-engines | penditure of money: some problems require great ex- 
of the present day, such as separate gas and water-pumps, | penditure before any return can thereby accrue, even 
and water-jacketed cylinder and piston. under the most favourable circumstances. In the very 

Barnett, in 1839, further improved on Wright’s design, | few cases where the inventor has some means of his own 
and made: the test advance of any worker in gas- | they are generally insufficient to carry him through, and 
engines. He added the fundamental improvements of there have, unfortunately, been many who have lost 
compression of the explosive mixture’ before combustion, |@verything in the attempt. In nearly all cases the in- 
mart, 


struggles to grow up to maturity, but the dense shade.of 
the older and higher trees robs it of the necessary es 
If'it could only. once grow as:tall as the rest, all would be 
easy —it ms y then get its fair share of light and sunshine. 
Thus it.often occurs in the history of inventions that the 
surroundings are not favourable when the first attack is 
made, and that subsequently it is repeated by different 
persons, and finally under different circumstances it may 
eventually su and become established. 

We may take in illustration almost any of the. great 
inventions of. undoubted utility of which we happen to 
have the full history: for instance, some of the great 
scientific discoveries, or some of the great mechanical in- 
ventions, such as the steam-engine, the gas-engine, the 
steamship, the locomotive, the motor-car, or some of the 
great chemical or metallurgical discoveries. Are not 
most, if not all, of these the result of the long-continued 
labour of many persons, and has not the financial side 
been, in most cases, a very important factor in securing 
success ? 

The history of the steam-engine might be selected, but 
I prefer on this occasion to take the internal-combustion 
engine, for two reasons—firstly, because its history is a 
typical one; and, secondly, because we are to hear a paper 
~: that able exponent and great inventor in the domain 
of the gas-engine, Mr. Dugald Clerk, describing not only 
the history, but the engine in its present state of develop- 
ment and perfection, an engine which is able to convert 
the greatest percentage of heat units in the fuel into 
mechanical work, excepting only, as far as we at present 
know, the voltaic battery and living organisms. 

The first true internal-combustion engine was un- 
donbtedly the cannon, and the use in it of combustible 
powder for giving energy to the shot is strictly analogous 
to the use of the explosive mixture of gas.or oil and air as 
at present,in use in all internal-combustion engines ; thus 
the ‘first internal-combustion engine depended on the 
combination of a chemical discovery and a mechanical 
invention—the invention of gunpowder and the invention 
of the cannon. ‘ 

In 1680 Huygens proposed to. use gunpowder for obtain- 
ing motive power in an engine. Papin, in 1690, continued 
Huygens’ experiments, but without. success. These two 
inventors, instead of following the method of burnin; the 
powder.under pressure, as in the cannon, adopted, . in 
ignorance of thermodynamic laws, an erroneous course. 

hey exploded a small quantity of gunpowder in a large 
vessel with escape-valves, which, after the explosion, 
caused a partial vacuum to remain in the vessel. This 
partial vacuum was then used to actuate a piston or 
engine and perform useful work. poy wee several 
other inventors worked on the same lines, but all of these 
failed, on account of two causes which now are very evident 
tous. Firstly, gunpowder was then, as it still is, a very 
expensive form of fuel, in proportion to the energy libe- 
rated on explosion ; secondly, the method of burning the 

er to cause a vacuum involves the waste of nearly 




































































vised mesns of lighting the mixture under pres- | Ventor has to co-operate with capital : the capitalist may 


; : formed ly to the present-day | be a sleeping partner, or the capital may be held by a firm 
as ys Ceaeenen een © No douts or syndicate, the inventor in such cases being a partner 


—a junior partner—or a member of the staff. The com- 
bination may be successful and lasting, but, unfortunately, 
the best inventors are often bad men of business. The 
elements of the combination are often unstable, and the 
disturbing forces are many and active ; especially is this 
so when the problem to be attacked is one of difficulty, 
prunes raed — and a schemes involving 
considerable expenditure, generally many times greater 
than. that foreuhedowed at the commencement of the 
undertaking. Under such circumstances, unless the 
capitalist or the senior partner or board be in entire 
sympathy with the inventor, or exercise great forbear- 
ance, stimulated > the hope of ultimate success and 
adequate returns, the case becomes hopeless, disruption 
takes place, and the situation is abandoned. Further, 
in the majority of cases, after some substantial progress 
has been made, it is found that under the existing patent 
laws insufficient protection can be secured, and the pros- 
oo of a reasonable return for the expenditure becomes 
oubtful.. Under such circumstances the capitalist wil] 
erally refuse to _—— further unless the prospect of 
Ces first in the field may 
Vi 


am ts as regards fundamental details. . No doubt 


8 
rac’ 
Barnett’s engine, so perfect in principle;deserved ‘com- 
mercis] sounet bot either his mechiinical:skill- or his 
financial resources were ae to the task,'and the 
character of thepatents would seem to favour this con- 
clusion, h. as Barnett and other workers at 
this period. ~Up to 1850 the workers were few, but as 
time. went on they gradually increased in numbers; atten- 
tion had been — to the Event cand — _ 
greater powers and. resources appear to have en the 
blem in.hand. . Among these numerous workers came 
Leek. in 1860, who, adopting the inferior type of 
non-compression erigine, made it a commercial success 
by his superior mechanical . skill and : resources. ; 
Dugald Clerk tells us:—‘‘The proposals° of Brown 
(8s, Wright (1833), Barnett . (1838),° Bansanti and 
tteucci (1857) show ually increasing know- 
ledge of, detail and the difficulties to be overcome, 
all leading to the first practicable engine in 1866, the 
Lenoir.”: This stage of the development being reached, 
the names of Siemens, ude Roches, Otto Simon, 
Dugald “Clerk, Priestman, Daimler, Dowson, Mond, 
and others, appear as inventors who have worked 
at and added something to perfect the internal-combus- 
tion'engine and its fuel, and who have helped to bring it 
to its t state of perfection. 

In the history of great mechanical inventions there is, 
perhaps, no better example of the interdependence of the 
engineer, the aapriy of and the chemist than is evinced 
in the perfecting of the gas-engine. The physicist and 


tempt him to continue. 

ery many inventors, as I have said, avoid the expense 
of searching the patent records to see how far their pro- 
blem been attacked -by others. In some cases the 
cost of a thorough search is very great indeed ; sometimes 
it is greater than the cost of a trial attack on the problem. 
In the case of young and inexperienced inventors there 
sometimes exists a disinclination to enter on an expensive 





search ; they prefer. to spend their money onthe attack 


itself: There are some, it is true, who have a foolish 
aversion to take steps to, ascertain if: others have been 
before them, and who prefer to remain in ignorance and 
trust tochance. It will, however; be said that'the United 
States and German Patent Office reports ought to suffice 
to warn or protect the English patentee ; but my own 
experience has been that such protection is not entirely 
satisfactory. There is, firstly, a considerable “interval 
before such reports are received, and the life of a patent 
is short. Then, if the patent is upon an important sub- 
ject, attracting general attention, the search is vigorous 
and sometimes overwrought, and the patent unjustly 
damaged or refused altogether. If, however, the patent 
is on some subject not attracting general attention, it 
receives too little attention, and is granted without com- 
ment. ; 

In some few instances it may be said that ignorance 


has been a positive advantage, and that if the patentee 
had realised how much of his patentable work was honey- 
combed by previous publications and patents, he would 


have lost heart and given up the task. It is, I think, a 
case of the exception proving the rule ; and the patentee 
ought, as far as possible, in all cases to know his true 
position, and make his choice accordingly. The present 
patent law has some curious anomalies. Let us suppose 
some inventor has the good fortune to place the keystone 
in the arch of an invention, to add some finishing touch 
which makes the whole invention a complete success, and 
valuable. Then, success having been proved possible, 
others try to reap the results of his labour and good 
fortune, and, as often happens, it is discove' after 
laborious search that someone else first suggested the. 
same keystone in some long-forgotten patent or obscure 
publication, but for some reason or other the public were 
none the better for his having done so. What does the 
law do? It says this is an anticipation, and instead of 
apportioning to all parties reasonable and equitable shares 
in the perfected invention, to which no one could object, 
it says that the patent is injured, or perhaps rendered 
useless by the anticipation, and that its value to everyone 
concerned is thereby diminished or destroyed, as the case 
may be, and thrown open to the public. Up till a few 
bars ago, any anticipations, however old, might be cited ; 

ut recently the law has been amended, and at present 
none rank as anticipations which are more than fifty 
years old. 

The postion of inventions and their introduction into 
general use requires capital, as we have seen—sometimes 
a considerable amount, as in the introduction of the Bes- 
semer process for steel, or the linotype system of printing, 
before any commercial success can e realised. 

Capital having been found, the next- difficulty is in the 
conservatism of personsand communities whoare the buyers 
of the invention. - There is always present in their minds 
the risk of failure, and its consequent loss and worry to 
themselves, and in the event of success the advantage, in 
their estimation, may not be sufficient to counterbalance 
the risk. In large departments and companies, whose 
management is conducted by officials receiving fixed 
salaries acting under non-technical supervision, there is a 
strong tendency among the officials to leave well alone, 
the te guy epee being such that the risk of failure, even 
though it be remote, more than counterbalances, in their 
estimation, the advantages that would result in the event 
of success. Next is the opposition of those who are 
financially interested in competing trades or older inven- 
tions ; and if the invention ‘is a labour-saving appliance, 
then the active opposition of the displaced labour is a 
serious, though generally only a temporary, barrier. 

Fortunately, however, for the community, for research, 
and for invention, there is always tobe found a consider- 
able percentage of persons who, — from the inventor, 
are able and willing to risk, and, indeed, to sacrifice, 
their personal interests in the cause of progress for the 
benefit of the community at large; and were it not for 
such persons the task of the introduction of most inven- 
tions would be an impossible one. 

There are many problems of the highest importance in 
physics, engineering, chemistry, geology, and the arts, of 
which the investigation might probably prove of great 
benefit to the human race, and of which the probable 
monetary cost of the attack would be considerable, and of 
some very great indeed. Let us, then, inquire how the 
necessary funds could be raised. It is possible in the case 
of some of. the more attractive problems that a group of 
rich philanthropists might be found, but in most cases it. 
would be impossible to form a company on business lines 
under the existing laws of this and other countries, as I 
shall endeavour to show.- - ; . 

_In the case of many of the problems, no patents will 
give adequate protection; in some cases there is no 
subject-matter of novelty and importance involved. In 
other cases the probable duration of the investigation is 
80 long that any initial paterits would have expired before 
@ commercial ‘result was reached, and under either of 
these circumstances there would be no inducement to 
business men or financiers to undertake the risk. 

As an illustration of my meaning, I will take two in- 
vestigations that have doubtless occurred to the minds of 
most of those present, though many others of greater or 
less importance might be cited. One is the thorough inves- 
tigation of the problem of aerial navigation, with or 
without the assistance of flotation by gas. This problem 
could undoubtedly be successfully solved by an organised 
attack of skilled and properly-trained engineers and 
the expenditure of a sum of money. Assuming 
the problem solved, and commercially successful, it 
appears to be im ble under the existing patent laws 
to secure an equate monopoly so as to F pea A the 
expectation of a reasonable return on the capital expended 
on the invention. For in view of the multitude of sug- 
gestions that have been made and the experiments that 
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have been carried out, the practical solution of the problem 
would appear to rest on a judicious selection of old 
by means of exhaustive experiments. fesus 

Another and, perhaps, more . important investigation 
which has not, as yet, been attacked. to any.. material 
extent, is the exploration..of the lower.depths of; the; 
earth., At present the deepest shaft is, I believe,,et;this’ 
Cape, of a little over one mile in depth, and the deepest. 
bore-hole is one made in Silesia, by. the Austrian Govérny. 
ment, of about the same depth. What would be found at. 

ter depths is at present.a matter for conjecture,; 
ounded on the dip and thicknesses of strata observed: on 
or, near the surface., Much money.and many valuable 
lives have been devoted to exploration of the polar regions, 
but there can be no comparison between: the scientific 
interest and the possible material results of such explora- 
tion and the one I have chosen for illustration of the: in- 
adequate protection afforded by law—namely, a great 
engineering attack on a problem of geology. | : 

I would ask you to‘ consider the commercial aspect of 
this engineering geological enterprise, as compared with 
exploration into new or unknown areas on the surface of 
the earth. id 

An exploring expedition into a new country has before 
it generally the probability of the acquisition of territorial 
and mineral rights or ions bringing material gain 
to the undertakers. . The — of such enterprises are 
well known, and capital can be obtained, with or without 
national support, as the case may be. On the other hand, 
the explorer into the depths of the earth has no rights or 
monopolies beyond the mineral rights of the land he has 

urchased over his boring; further, it is improbable that 
G can obtain any patent of substantial value for his 
methods of boring to great depths. _To succeed in the 
undertaking a great expenditure of money must be in- 
curred, an expenditure far greater than that of an explor- 
ing expedition, and analogous to that ofa military expedi- 
tion or a small invading army, and to raise this sum the 
pioneers have practically. no-.security to offer. For if 
they succeed in finding. rich deposits of precious minerals 
in greater abundance, or succeed in making some geolo- 
gical discovery associated with: deep borings, they gain 
no exclusive title. to these under — laws. Any. 
other person or syndicate acting upon the experience 
gained could sink other shafts in other places or coun- 
tries, and, repre =F by the experience = by the 
pioneers,. could probably carry out the work more advan- 
tageously, and thus depreciate the first. undertaking or 
render it valueless, as has often occurred before. 

Let us consider more. closely some of the essential fea- 
tures of sinking a shaft:to a great depth, for I think it 
will be seen that it presents no unsurmountable diffi- 
culties beyond those incidental to an enterprise of con- 
siderable magnitude, involving the ordinary: methods of 
procedure and the ordinary methods adopted by mining 
engineers. That there ‘would be some departures from 
ordinary practice on account of the great depth it is true, 
but these are more of the character of detail. On the 
design of this boring I have consulted Mr. John‘Bell 
Simpson, the eminent authority on mining in the North 
of England. The shaft would be sunk in a locality to 
avoid as far as possible water-bearing strata and the 
necessity ——. It would be of a size usual in 
ordinary mines or -pits. The exact position of such 
shaft would require some consideration as to whether it 
should commence in the primary or secondary strata. It 
would be sunk in stages, each of about half a mile in 
depth, and at-each stage there would be placed the 
hauling and other: machinery, to be worked electrically, 
for dealing with each stage...The depth of each stage 
would be restricted to half a mile'in’ order to avoid 
a disproportionate cost in the hauling machinery and 
the weight of rope, as well as inc 
cooling. arrangements arising from excessive hydraulic 
pressures. . At each second or third mile in depth there 
would .be air-locks to prevont the air-pressure from 
becoming excessive owing to the weightof the super- 
incumbent air,: which .at-from two to three miles 
would reach about double the atmospheric pressure: at 
the surface. A greater risé of pressure, than this would 
be objectionable ‘for two reasons—firstly, from the incon- 
venience to the workmen ; secondly, from the tise of tem- 
—— due to the adiabatic compression of ‘the circu- 
lating air for ventilating’ pu es. The air pressure 
immediately above each ‘air-lock would ‘thus. reach ~ to 
about two atmospheres,and beneath to. one atmosphere. 
7 hye to carry on the transfer of air tat ae air- 
ocks for ventilating ‘purposes pumps cou to air- 
engines would be aoonidek the energy-to pases 4 the pumps 
being obtained from elevtro-motors. ; ‘To-naintain the 
shaft ata reasonable temperature at’ the greater: depth 
povertes means of carrying the heat to thé stirface would 
pe provided.. , ‘ : €4:,. - 

he most syitable arrangement for cooling would 
probably consist ‘of: large steel pipes, a upcast and a 
downcast pipe, connected at the top and bottom of each 
half-mile section in a closed ring. This ring. would be 
filled’ with brine, which by natural circulation would form 
a powerful carrier of heat; but. the circulation, assisted 
by electrically-driyen centrifugal. pumps, would be capable 
of carrying an enormous quantity of hess upwards to the 
surface. Ateach half-mile stage there would be a transfer 
of the heat from the ring below. to the ring above b: 
means of an apparatus similar in construction to a teed 
water heater, or to a regenerator, constructed of small 
steel tubes, through which the brine in the ring above 
would circulate, and around the outside the brine in the 
ring below could also circulate, the heat. being  trans- 
mitted through the metal of the tubes from brine-ring to 
brine-ring. 

We have now presented to us two alternative arrange- 
ments for cooling. One arrangement would’ be to cool 


cost in the} p 





the brine to a very low temperature in the top ring at 


the: mouth of the shaft by refrigerating machinery, so as 


ideas} to provide a sufficient gradation. of temperature in the 


whole-brine system to ensure the necessary flow of héat 
upwards from brine-ring to brine-ring, and overcome all 
the resistances of heat-transfer, and: so maintain the lowest 
ring at the temperature necessary for effectual cooling of 
the lowest section of the shaft. But a better arrangement 
would be: to place. powerful refrigerating machinery at 
ertain. of the lower stages, the function ot this machinery 
ing to extract heat-from the ring below and deliver it 
to, the ring;above.. This latter method would increase to 
avery great. extent the heat-carrying power of the system, 
which.in the first’ arrangement is limited by the freezing 
temperature: of brine in the descending column and the 
highest temperature admissible in the ascending brine 
column. The amount of heat conducted inwards through 
the rock-wall and requiring to be absorbed and trans- 
ferred to the surface depends on the temperature and 


-|.cotidtctibility of the strata. ° But there is no doubt that 


the methods I have indicated would ‘be capable ‘of main- 
taining a moderate temperature in the shaft to depths of 
12 miles. 

During the process of sinking at the greater depths the 
shaft bottom would require the application of a special 
cooling process in‘ advance of the sinkers, similar to the 
Belgian freezing system of M.-Puesche, used for sinking 
through water-bearing strata and quicksands, and now in 

eneral use.*:It consists in driving a number of bore- 

olés in a circle outside the perimeter of the shaft to be 
sunk; through these bore-holes very cold brine is circu- 
lated, thus freezing the rocks and quicksands and the 
water therein, and when this process is completed the 
sinking of the shaft is easily accomplished. 

In our case this: process would be maintained, not only 
onthe shaft bottom, but also for some time on the newly- 
pierced shaft sides, until the surrounding rock had been 
cooled for some distance from the face. 

As to the cost, rate of boring, and normal temperature 
of ‘the’ rock, an’ approximate estimate has been made, 
‘based on the experience gained on the Rand, but includ- 
ing the extra costs for air-locks and cooling : — 


" Tempera- 
Cost. Time in 2 


e 
Years. of Rock. 


& Deg. F. 
For 2.miles depth from the : 
surface ~ ., oa --. 500,000 10 122 
For 4 miles depth from the 
1,100,000 25 152 


surface B : oe 
For 6 miles depth from the 

surface ae <. ++ 1,800,000 40 182 
For 8 miles depth from the _ : 


surface as “ -. 2,700,000 55 212 
For 10 miles depth from the ‘ 

surface Ps a -». 8,700,600 70 242 
For 12 miles depth from the 

surface v AN 3. 6,000,000 85 272 


I hope. I have succeeded in showing in the short time 
at our disposal that an exploration to great depths is not 
an impossible undertaking. But my main object in dis- 
cussing the enterprise at some length has been to show 
that a pioneer company would not acquire any subsequent 
monopoly of similar works under the existing patent laws 
or the laws of arly country. : 

In the'scheme’as I’ have described it there appears to 
be nothing that’could be patented ; but let ‘us suppose 
that some good patent could have been found that was 


absolutely essential to’ the success‘of ‘the undertaking, it |’ 


would certainly have expired before the pioneer company 
could have reaped any substantial return, and’ probably 
beforé the first enterprise had been completed. It follows, 
therefore, that at the present time there is no adequate 
protection, or, indeed, -any~ protection at all, for the 
promoters of many great and important pioneer enter- 
ises, some of which might prove of immense benefit to 
mankind. 

Let us ask what change in the laws would place great 

ioneer research.works' on a sound.’financial basis: “A 

overnment a except for very special purposes, seems 
to be out of the question; seeing that the benefits to ‘be 
derived are generally not confined to any one country. 
An extension of the life of patents, which is now from 
14 to 16‘years in different. countries, would be un- 
doubtedly a step in the right direction. It would be of 
great benefit generally if some scale of duration of: patents 
could .be : fixed internationally, the scale being fixed ‘ac- 
cording to the subject-matter, the difficulty of the attack, 
and thé past history of the subject, but more especially 
in view of the utility of the invention. 2 

One of the chief objections raised by the Privy Council 
against the extension of patents in this country has rightl 
been* that undue prolongation is unfair to the Britis 

ublic, seeing that abroad no prolongations are granted. 

herefore, if the duration of patents for important 
matters:is to be extended at-home, it must also be ex- 
tended ‘abroad. ' In other-words, ‘such’ prolongations,’ to 
be effective, should necessarily extend to other countries. 
They should be international, and concurrent in all the 
countries interested. 

One possible solution of this difficult question would be 
to place such matters under the jurisdiction of a Central 
International Committee, who would have the apportion- 
ment. of the life and privileges of patents and of the 
extension or curtailment of their duration, according to 
their handling by the owners. I. would ask :: Why has a 

tent a life of only 14 to 16 years, while copyright is 

or 42 years? Why has a pioneer company making a 
railway under Act of Parliantent generally rights for ever 
unless it abuses its privileges, or the requirements of the 
district necessitate the construction of competing lines, 
while a patent has, in comparison, a life of infinite 
shortness ? : 

I might also cite gas companies, electrical supply com- 

nies, under Act'of Parliament'or Provisional Orders of 
lortp-awo years’ duration;.and this reminds us‘ of the 








fact that until the term of life for electric supply com-. 


panies had been extended from twenty-one years to forty- 


two years ‘by the Bill of 1884, it was impossible to find’ - 


capital for such undertakin, Be. 

_Now, it maybe urged that the grant of a patent is a 
different thing from the grant of power to.a railway com- 
pany a gas of electric supply company. ' But. the object 
of this address has been to show that a patent, to be fair 
to the patentee, ought in many cases to be.analogous'to an 
Act of Parliament or a Provisional Order. Would it not 


place matters in a fairer position; especially in the case of 


expensive and lengthy researches, to grant to those who 
pledge themselves to spend a suitable and minimum sum 
within a stated period on the research a reasonable.and 
fair monopoly, so that such person or syndicate might, in 
the event of success, be-in the position to reap a reasonable. 
return for their expenditure and risk ? 


Some ‘such -measure would unquestionably give an: 


immense stimulus to research and invention by enabling 
capital to be raised and works started on commercial lines 
in fields of great promise at present almost untouched. 


I er over the disadvantages to the British inventor of © 
the hostile patent tariffs of Continental nations and of ° 


the protective patent laws of some of the British depen- 

dencies, disadvantages . 

tective tariffs on the ordinary British manufacturer. 
There is, however, another aspect of ‘the question to 


which I would briefly allude: ‘itis the great benefits that 
the world at large has derived from the-work of inventors’ , 


in the past. 


Think of the multitude and power of the great steam- 
engines and gas-engines that drive our factories, dnd. 
pump the water out of our mines, and supply our cities.’ 
with water, light, and power ; of the great steamships ; 
scattered over the ocean, and the locomotives on the rail-" 


— aa 
hink of the billions of tons of steel that have ‘been .. 


made by the Bessemer, Siemens-Martin, ‘and ‘Thomas 


Gilchrist processes, and of the great superiority and less 
cost of the material over the puddled iron which it super- 


seded. ; 
Think of the vast work performed by the electric téle-: 


graphs and telephones ; and we must not fail’to include 


the great chemical and metallurgical processes carried on: 
all over the world, besides the countless other inventions 


and labour-saving appliances. : 
Can we form a idea of the commercial value of ali 
these gigantic tools that past inventors have left as a 


heritage to the human race, and can we venture to place 


~ order of magnitude on so vast a sum? 

f we take as our unit of value the whole of the mone: 
spent on all inventions, both successful and unsuccessful, 
I think we shall be much below the mark if we assume 
that the value of the benefits have on the average ex- 
ceeded: by ten-thousandfold the money spent on making 
and introducing the inventions. : 


If this isso, let us see what it means. It means that 


for every unit of capital spent. by the inventors and their 
friends on ‘invention they ‘have in some cases’ réceived 
nothing back. In some cases they have jon got: their 
capital back, in some cases two or threefold, 
tenfold, very rarely a hundredfold. Whereas the world 
at large has received a present of ten-thousandfold greater 
value than all the money spent and mis-spent by the small 
band of past inventors. } 
In conclusion, let us hope that the inventor will in the 
future receive more encouragement and support, that the 
patent laws will be further modified and extended, that 
the people at large will consider these matters more 
closeiy, and recognise that they are of first importance to 
their progress and welfare, and that in the future it may 
be easier—nay, in some cases possible—to carry on many 
great researches into the secrets of Nature. : 








RATES OF WAGES AND HOURS OF 
; LABOUR. — 
TuE eleventh annual report of the Labour Department 


of the Board of Trade, on changes in rates of ‘wages and ’ 


hours of labour in the United Kingdom, ‘gives the facts and 
figures for 1903, but includes also comparative figures for 
1902, ‘and for the first half of 1904. Generally the changes 
in wages in 1903 resulted in a net’ decrease, but the 
amount of ‘that fall, measured in weekly rates, was less 
than in the two preceding years, and ‘was spread over 
a larger number of trades. ‘ -mining, iron and steel; 
the engineering, ‘shi Soway and glass niawing trades 
were most affected by:'the fall in weekly wages.’ The 


gate number of “persons affected was about’897,000. . 


‘Of this number, about 21,000 obtained increases, amount- 
ing to over 1500. per week in the aggregate, while 875,000 
sustained decreases, amounting to over 39,8001. per week. 
The net result of all the changes reported in 1903 -was 
thus a decrease of 38,300/. in weekly wages, as compared 
with decreases of 72,700/. in 1902, and 77,300/. in 1901. 
_ The report only deals with changes in wage rates ; but 
it adds that, in the exceptional circumstances in the 
cotton industry in 1903, the earnings of the workpeople 
should also be taken into account. Owing to the high 
— of raw cotton, short time was generally worked 
ting the later months of the year. Therefore, though 
the rates of wages did not change materially, the earn- 
ings of the operatives were considerably reduced. The 
same cause has continued in operation during the mt 


year, resulting in a considerable reduction in the net ' 


weekly earnings of the workpeople in the cotton industries. 
From a labour point of view, the changes in wages in 


1903, as also in 1901 and 1902, cannot be said to be very — 


disastrous to the mass of the working population, though, 
po course, they were felt more or less acutely in the es 


In the case of only 1.5 per cent. of the total workers 
affected‘ was a stoppage o' 


ter than thore imposed by pro- 


‘occasionally , 


work involved- owing’ to the’ 
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changes, or proposed changes, in wages. Changes affect- 
ing 78 per cent. of the total number of workpeople 
involved were arranged hy. conciliation, arbitratiun, or 
wages boards, sliding scales, or other conciliatory agencies. 
But in the percentages above given no account is taken 
of strikes for changes in wages which failed. ; 
For the purposes of comparison, the figures for the 
first six months of the present year are also given. In 
that period there was a net decrease in wages of 13,038/. 
r week, affecting 275,227; in the first half of 193 the 
oe in weekly wages by redactions amounted:-to 10,354/., 
involving 325,892 workpeople. The groups of trades 
mainly affected were the same in both périods. It will 
be seen from the figures given that fewer workpeople 
were involved in the first half of this year, but the 
aggregate loss in wages was greater than in 1903. 
Changes in the hours of labour were comparatively 
few and unimportant, but those that did take 
place resulted in a net reduction. The total number 
uffected by these changes was fewer than in -_ year 
since statistics were first collected and published by the 
Labour Department. The aggregate number of work- 
people whuse hours were reduced was 7447 ; the reduction 
of working hours aggregated 15,427. Of these, 3068 were 
hours of labour by the employés of public authorities, and 
1741 those of operatives in the building trades. In the 
engineering, shipbuilding, and other metal-working trades 
only 930 participated in a reduction of working hours. A 
total of 614 had their working hours Heme 4 during the 
ear. 
. The various tables given recording the changes in the 
rates of wages show some curious contrasts, and indicate 
t fluctuations in the various groups of industries, 
twelve in all being set forth. In the building trades the 
net result of all the changes.has been »fuvourable to the 
workmen, but to a lessening extent in the later period. 
The textile trades also, curiously enough, have been 
gainers in wages, but only to a very limited extent, 
in number of operatives and the amount of advance. 
In coal - mining there was .a considerable reduction 
in wages in each of the three years 1901, 1902, and 
1903. ‘The total amount varied in the several districts ; 
the largest reduction was’ in South Wales—174 per 
cent. in 1902, but only 5 per cent. in 1903. Northumber- 
land suffered a greater reduct on than Durham; in the 
federated districts the reduction in 1902 was 10 per cent., 


in 1903 only 5 per cent., to which must now be added the 440 


5 per cent. recently agreed upon—total 20 per cent. in 
24 years; in Durham only 74 per cent.; in Scotland 124 
per cent. In the engineering and shipbuilding groups 
there was a very slight advance.in 1901, the total amount 
being only 312/. weekly; in 1902 there was a decrease 
weekly of 2419/.; and in 1903-of 4281/. This was almost 
entirely on the North-East Coast, at Barrow, on the Clyde, 
and at Belfast. In the iron and steel industries there 
was a decrease of 20,344. weekly in 1901, an advance 
of 7292. in 1902, and a further decrease of 1076. in 1903. 
The fluctuations in these industries are not so great as 
might have been expected. Employés by publie autho- 
rities record an advance in each of the three years, as 

do those grouped as ‘‘ Other Trades.” The clothing trades 
won advances in 1901 and 1902, but suffered a decrease in 
1903; the amount, however, was only 86/. all told. The 
record, on the whole, is favourable to labour. The idea 
of forcing down wages is not so prevalent now as it was 
some years ago. 





? 

Contracts. — Messrs. Bruce Peebles and Co, Li- 
mited, of 25, Victoria-street, S.W., have secured from 
the Corporation of Bristol an order for two of their motor 

nerators, each of 500 kilowatts capacity.—The Midland 
Duteey Company have entrusted Messrs. Dick, ‘Kerr, 
and Co., Limited, with the contract to construct rather 
over 10 miles of light railway, linking up Burton-on- 
Trent, Ashby-de-la-Zouch, and Swadlincote. The main 
roads are being followed, with the exception of a short 
length, where sleeper construction will be used. The 
work will be carried out to the drawings and specifications’ 
of Messrs. Charles H. Gadsby, the company’s engineers. 
We note that Messrs. oe hee and Co. _ oe 
Ing tramways or supplying plant to a number of impor- 
tant cities in the Mast, Ss iudine ‘Bankok, Mandalay, 
Hong Kong, Singapore, and Calcutta.—Messrs. Juhn 
Brown and Co., the well-known shipbuilders, of Clyde- 
teak, N.B., have placed an order with the Power Gas 

poration, Limited, for a complete Mond gas plant of 
4000 horse-power fur generating electricity for general use 
im their shops. ah RRS 3 


Our LocomorTIvE Exrorts.—The value of the locomo- |! 


tives exported from the United Kingdom in Ju 4 showed 
some improvement as compared with July, 1903, the 
total coming out at 185,309/., against 161,773/. and 
292,8902. in the corresponding months of 1903 and 1902 
respectively. The aggregate value of the exports for the 
first seven months of this year showed, however, an 
appreciable falling off, the demand for British locomotives 
in British India and Australasia :aving experienced a 
8 contraction during the last few months. The value 
of the locomotives shipped to British South Africa, 
British India, and Australasia in July compared as 
follows with the corresponding exports in July, 1903, 
and July, 1902, respectively :— 





Colonial Group. | July, 1904. | July, 1903. July, 1902 
£ £ 
British South Africa 47,925 41,203 84,656 
British India ei 78,774 58,110 111,799 
Ai i 6,455 3,271 54,401 


re 


LAUNCHES AND TRIAL TRIPS. 


Tue dredger Cerne, recently launched by Messrs. 
Fleming and Ferguson, Limited, Paisley, completed a 
series of dredging and speed trials on Monday, the 8th 
inst. The Cerne, which has been constructed to the order 
of the Government for the new harbour works at Port 
Louis, Mauritius, isa powerful twin-screw hopper dredger, 
designed to discharge materials either into her own 
hoppers or into alongside, and is adapted to cut 
her own flotation. . The Cerne has been constructed to the 
designs of Messrs. Coode, Son, and Matthews, consulting 
engineers, London, and the trials, which were in every 
respect satisfactory, were carried out under. the super- 
intendence of Mr. William Matthews, of that firm. 


On Thursday, the 11th inst., Messrs. Furness, Withy, 
and Co., Limited, Hartlepool, launched the large steel 
screw steamer Harcalo, which they have built to the 
order of Messrs. J. and C. Harrison, Limited, 66, Mark- 
lane, London, E.C. ‘The vessel is over 335 ft. in length, 
with a measurement yey Be of 264,128 cubic feet. 
Triple-expansion engines will supplied and pe ay 
Messrs. a ei tang Westgarth, and Co., Limited, 
Hartlepool. The cylinders are 23 in., 40 in., and 65 in. in 
diameter by 42 in. stroke ; steam being supplied by two 
single-ended boilers 15 ft. 6 in. in diameter by 10 ft. 6 in. 
long, passed by German law and working at a pressure of 
200 Ib, per square inch. 





Messrs. Swan, Hunter, and Wigham - Richardson, 
Limited, Wallsend-on-Tyne, launched, on Thursday, the 
11th inst., a steel floating dock, which has been built to 
the order of the Compagnie Universelle dn Canal Maritime 
de Suez, and intended for use in the harbour at Port Said. 
The dock has been designed by Messrs. Clark and Stand- 
field, and is of the ‘‘ Box” type—z.e., it is built in one 
piece. The length of the dock over all is 295 ft. 34 in. ; 
extreme beam, 85 ft. 04in.; inside width between the 
rubbing fenders, 61 ft.; total depth, 34 ft. 3 in.; and depth 
of the pontoons at the centre, 8 ft.6in. This allows for 
a lifting poses of 3000 tons and a draught of water over 
the blocks of 18 ft. The machinery has been fitted by 
the, Wallsend Slipway and Engineering Company, and 
consists of two centrifugal pumps in the bottom of the 
dock driven by electrical motors working at a voltage of 
. These motors are placed in a house on the top of 
one of the walls, where there is alsoa three-throw drainage 
pump, also electrically driven. There is a complete 
arrangement of self-centering shores by which the ship 
may be placed in exactly the desired position over the 
keel-blocks. Four electrically-driven capstans are also 
provided for moving the ship to be lifted in and out of 
the duck. From the commencement of work until the 
launch a period of only thirteen weeks has elapsed. 
After the trials the dock will sail for Port Said, where 
she is expected to arrive about the end of next month. 





The s.s. Magellan, building to the order of Messrs: 
Ant. Dom Bordes et Fils, Paris, by the Société Anonyme 
des Chantiers et Ateliers, was launched on Thursday, the 
11th inst., from the builders’ yard at St. Lazaire. The 
vessel is of the shelter-deck type, and is of the following 
dimensions :—397 ft. long, 50 ft. 6 in. beam, and 32 ft. 3in. 
deep, and will be propelled by engines having cylinders 

in., 54in., and 76in. in diameter, with a stroke of 
51 in., supplied with steam at 180 1b. pressure from four 
large boilers of the ordinary marine type. The vessel 
and her machinery are being constructed throughout 
under the supervision of Messrs. Flannery, Baggallay, 
and Johnson, of London. 





The trial trip of the Midland Railway Company’s new 
twin-screw steamer Donegal took place on the Clyde on 
Thursday, the 11th inst., with satisfactory results. 
Everything worked smoothly, and a mean speed of 205 
knots was attained. The Donegal was built by Messrs. 
Caird and Co., Greenock. She is one of four steamers 
which are to run on the new route which the Mid- 
land Company have opened up between Heysham 
Harbour and Ireland. Three of the vessels are now 
completed, and the fourth is being completed by the 
Vickers’ Company, at Barrow. Two are turbine-driven 
and two, including the Donegal, are driven by triple- 
expansion engines, Thed:mensions of the Donegal are :— 
Length, 330 ft.; breadth, 42 ft.; and depth, 25 ft. 9 in. to 
promenade deck. She has three complete decks, all fore 
and aft, main, upper, and promenade, with partial shade 
deck amidships and aft for boats and promenade. 


Messrs. William Denny and Brothers, Dumbarton, 
launched on Thursday, the 11th inst., the steel screw 
‘steamer Martaban, fur Messrs. P. Henderson and Co.’s 
Glasgow and Rangoon service. The Martaban, like the 
other vessels of the fleet, has been built to the British 
Corporation’s classification. Her principal dimensions 
are :—Length, 410 ft.; breadth, 52 ft.; depth, 30 ft. 9 in.; 
and is the largest vessel in the company’s fleet. The 
vessel has noless than 13 derricks, all having an out-reach 
4 fully 8 ft. “ting the ship’s — o lifts ranging > 

tons, so that cargo practically of any weight ma: 
conveniently handled. Messrs. Denny and Co., Dans: 
barton, will supply the engines. d 

Messrs. George Brown and Co., Greenock, launched on 
Thursday, the 11th inst., a steam pilot cutter, which has 
been built for the Clyde Pilot Board and Port Sanitary 
Authority. The new vessel, which was named Nathaniel 
ee 1s of the following dimensions : — 





diculars, 60 ft.; breadth, 15 ft. 6in.; and depth, 
ft. 6in. The engine cylinders are 10 in. and 20 in. in 
diameter and 15-in. stroke. She will be fitted with a boiler 








working at 120]b. pressure. --The machinery is being 
supplied by Messrs. Ross and Duncan, Glusow. 


a — my“ of oe 8.8. eee ee the 
inoredron Shipbuilding and Engineerin Ipany, 
Elsinore, Denmark, to the® order of the United Steam- 
ship Company, of Co ,, took place off that port 
on the'¥ inst., and was’ considered satisfactory. ‘Ihe 
vessel is built of steel to the highest class of Bureau Veritas 
special survey, and her d s are:—160-ft. by 
25 ft. 9'in. by 10 ft. 64in. The engine is of the triple- 
expansion: type, with surface condenser indicating 600 
horse-power. During the trial trip an average. speed of 
10.9 knots was attained. 

The Clyde Shipbnilding and Engineering. Company, 
Port Glasgow, Seances: on Friday, the 12th inet., a wel] 
screw steamer fur Messrs. James Neil and Co., Glasgow. 
The vessel’s dimensions-are:—Length, 289 ft.; breadth, 
42 ft. ; th, 22 ft. ; with a dead-weight capacity of 3600 
tons on a ight a ang of-water. The vessel, which was 
named Silvia, will be fitted by the builders with machi- 
nery. of the triple-expansion ty pe, having cylinders 21 in., 
35 in., and 57 in. in diameter by 36 in. struke, with a 
working pressure of 160 lb. per square inch. 








On Saturday, the 13th inst,, there was launched by the 
Northumberland Shipbuilding Company, Limited, How- 
con -on Tee, the screw steamer Lady kirk, built to the 
order of Messrs, Juhn Cory and Sons, Limited, Carditf. 
This vessel is the seventh; built for the above firm. The 
dimensions are 305 ft. over all, 46 ft. breadth, extreme, 
and 21 ft. 74 in. depth, moulded. The machinery will be 
supplied by Messrs. Richardsons, Westgarth, and Cv., 
Limited, Sunderland, and will have cylinders 22 in., 36 iv., 
and 60 in. in diameter by 39 in. stroke, and two larye steel 
boilers 14-ft. 6 in. and 10 ft. 6 in. in diameter, with a 
working pressure of 160 lb. per square inch. The vessel 
is designed to carry 4000 tons on a light draught. 


On Saturday, the 13th inst., Messrs. Sir Raylton Dixon 
and Co., Limited, Middlesbrough, launched a shelter- 
deck steel screw steamer for the Gulf Line, Limited, 
London. The vessel is 450 ft. long, 53 ft.. beam, : and 
40 ft. 74 in. depth, and has been specially designed to 
fulfil the requirements of the owners’ Australian, African, 
and London frozen meat, fruit, butter, and general cargo 
trades. The vessel has a measurement cargo capacity of 
about 14,900 tons. ‘the refrigerating machinery, by the 
Haslam Foundry and Engineering Company, Limited, 
Derby, is on their patent CO, brine-pipe system, and is, 
of sufficient power for refrigerating about 300,000 cubic 
feet. The engines, by Messrs, ye Berm Westgarth, 
and Co., Limited, Middlésbrough, are of the inverted 
triple expansion type, having cylinders, 32 in., 53 in., and 
88 in. in pamotne ty 54 in, stroke, steam being supplied 
by four single-ended multi-tubular boilers, each 16 {t. in 
diameter by 12 ft. long, and to work at 180 1b. pressure. 
The vessel was named Carpentaria. 


On Saturday, the 13th inst., the speed trials were run 
of the s.s. Juverna, built by the Garston Graving. Dock 
and Shipbuilding Company, Limited, of Liverpool, for 
Mr. Hugh Flinn, of Liverpool. This little vessel is de- 
signed as a pac wg “tb when not being prem for pe 
purpose is inten or the coast carrying trade, e 
vessel is of the well-decked type, with po es forecastle. 
and quarter-deck. She hasa bridge deck with wheel-house, 
and above ita flying-bric¢ The vessel is 136 ft. by 23ft. by 
10 ft. 9in., moulded, and is desi fora loaded draught 
of 10 ft. She was built under Lloyd’sspecial survey. The 
vessel’s coefficient of displacement is O72. She-was-fally , 
laden, and the mean speed attained on the Gareloch wus 
10.66 knots, being fully. half a knot in excess of the con- 
tract. Afterwards two ryns were made on the distance 
between the Cloch &nd the Cumbrae in very rough 
weather, and under thesé conditions the vessel with ease 
attained a speed of 10.38 knuts. The result was con- 
sidered, sati-factory by all interested.. The machivery 
was supplied by Messrs. McKie and Baxter, Coplayd 
Works, Goyan, and consisted of .a set of their standard 
triple-expansiop .engines, having cylinders 13 in., .20 in., 
and 34in, in “Giameter by 24 in. struke, working at 
160 Ib, boiler pressute. ‘The engines were under steam 
for six hours at full speed, and worked satisfactorily. 











- NeweAsTLe. Tramways.—Mr: A. E. Le ‘Rossignol 
pene manager Uf the Newcastle Corporation ‘ram ways. ' 

) &eport on the second year’s working of the 
system. «“Mr.“Le- Rossignol states ‘that the total révenue 
for the year! was 185,027/., and ‘that the “total “working 
expenses were 121,557/.; or at the rate of 7.19d. per car- 
mile, as compared’ with 6.35d. per car-mile in the previous 
twelve mon The amount expended on rates was 5000/., 
and 8000/. more than in the previous "year was ied 
to the. redemption of capital. Mr. Le’ Rossignol esti- 
mates that 37,4637. might have been charged to capital, 
and this would have left a large surplus, out of 
which a reserve fund could have been established. 
He suggests that next year’s balance will be larger 
if the Town Council lessens the distance travelled for 
4d., extends that ‘travelled for 1d., and abolishes 
workmen’s cars, which are not now exclusively reserved 
for workmen. The length of single line open for traffic 
is 45 miles. The number of passengers carried during 
the past year was 39,715,120. The ag; te distance 
run by cars was. 4,059,907 miles. The ratio of the net 
working expenses to the traffic receipts was 65} per cent. 
The capital expended to the close of March, 1904, was 
1,054,4932. The number of cars upon the system in 
March, 1904, was 165, and 12 cars were in course of con- 
struction at the same date. 
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AUSTRIAN LLOYD'S STEAM NAVIGATION COMPANY'S : T.-SS. “AFRICA.” 
CONSTRUCTED AT THE COMPANY'S ARSENAL, TRIESTE, FROM THE’ DESIGNS OF MR. F. VON KODOLITSOH. 











WE begin the publication this week of drawings of a 
new steamer which has lately been built at. the works 
of the Austrian Lloyd’s Steam Navigation Company for 
their new East Africa service. Two such vessels have 
been constructed, named respectively Africa ‘and 
Koerber, under the design and direction of Mr. F. von 
Kodolitsch, who is the technical director of the.com- 
pany. A general view of the vessel is given on this page, 
while on our two-page plate we reproduce longitudinal 
section and deck plans. We hope in:a later issue. to 
give further illustrations ef this. Austrian-built vessel, 
so that .we may content: ourselves now’ by giving the 
principal dimensions. The length between perpen- 
dictulars is’ 388° ft. ; breadth, extrenie, 47 ft. 6 ‘in.; 
and the depth, moulded, from*top of keel to top of 
upper deck, 29 ft. 5 in., the gross registered tonnage 
being 4400 tons. The Africa has a capacity for carry- 
ing 4600 tons deadweight, including fuel and stores, the 
draught then being 22 ft. 3.in.» The cubic capacity of 
the four cargo holds.is 190,000 cubic feet. «The vessel 
carries 70 first-class, 40 second-class, and 86 third-class 
passengers, and on trial her engines, when developing 
4680 indicated horse-power, gave the vessel a speed of 
16.36 knots, 





INDUSTRIAL NOTES. 

lH" Lronworkers’ Journal for this month deals very 
exhaustively with the Midland sliding-scale and -the 
Midland Wages Board. This is in consequence of 
the incipient dispute as to rates of wages in the 
Midlands in comparison with those in the northern 
counties. .The alleged differénces threatened at one 
time to endanger the existence of the Midland Wages 
Board, but, happily, explanations ensued which resulted 
in the.withdrawal of-opposition on the part of the dis- 
contented employers. Mr. W. Ancott, who presided 
a: the last council meeting of the Operatives’ Associa- 
tion, referred to the dispute, and stated that the 
supposed difficulty arose out of the severe competition 
‘ rival firms in the Midland districts ; it was, he said, 
‘uore ruinous than any from foreign countries. Mr. 
Cox, the general secretary, stated that the difficulty 
was caused by the continuance of old blunders and 
‘methods, one of which was, or appeared to be, the 
system of taking certain high-price firms and other 
‘ow-price firms forthe average. The méthod involved 
wild fluctuations in the ‘average’ prices taken’ as ‘ascer- 
tainments by the accountant. e asserted that there 
was no change in the North of England as to extras 
tor the last thirty years. He further said that the 
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men would resist to the last any attempt to reduce 
the wages of puddlers, as some had proposed ‘in the 
Midlands. In a carefully-prepared table, exténding 
over, 188 months, it is shown that the average selling 
er at the bi-monthly ascertainments. was in the 

orth of England 5/. 14s. 6.8d. per ton over the whole 
period ; in the Midlands, 6/7. 10s. 1.2d. per ton ; excess 
in the latter, 15s, 6.4d. per ton. The Journal, in 
addition, gives the usual reports as to trade matters 
and. meetings. 

The current monthly report of the Ironfounders’ 
Society expresses surprise at the less ‘number of 
members on donation benefit ; it was, indeed, expected 
that there would be an increase. The total number on 
the funds was 3442; last month, 3631——decrease, 189. 
OF those, 1610 were on donation benefit—decrease, 175 ; 
431 on ‘sick benefit—decrease, 29; on superannuation 
allowance, 1175 — increase, 18; otlier ‘unemployed 


increase, 14. The figures, as regards the unemployed, 
came as a surprise, for there are no real indications of 

reater activity in trade. There was a decrease in mem- 

ership of 52, and a reduction in the cash balance of 
1424/. 16s. 4d. -- The cost: of benefits was 1109/7. 7s> per 
week, or at the rate of 1s. 3d. per member per. week. 
The total cash balance was 96,516/. 4s. 8d., as com- 
pared with-102,627/; 1s. 3d. a year ago- “The réturns 
as to the state of trade show stagnation. There is a 
decrease in the number of places where trade is good 
or very good, and ar increase of three where it is very 
bad. The figures generally show fluctuations and 
changes ; but in the 19 places where trade is very, bad 
it affects 3959 members, whereas in the 16 places re- 
ported last month only 3196 were affected. Altogether 
the table is not indicative of any change for the better 
in the state of employment in this branch-of trade. 
The Ironmoulders’ ‘Union of Toronto complain of the 
enticement of moulders from England in face of a dis- 
pute. It appears that they are drawn from Oldham 
chiefly, and are, or were, mostly members of the 
Machine and Iron-Plate Moulders’ Union, rather than 
of the Ironfounders’ or Ironmoulders’ Society. The 
English union has decided to remove its seat of govern- 
;ment from London to Manchester. A-site has been 
|secured at a ground-rent for 999 years at a cost of 
| 25/. per annum, The Council could not secure a free- 
hold site in Manchester to-suit them. 





The current monthly “report of the Amalgamated 








Society of Carpenters-and Joiners is far from satis- 


members, 207—decrease, 17 ; ori dispute benefit; 19—' 
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factory from the point of- view of trade and employ: 
ment. It is seldom that trade is so'slack:in thesummer 
months,. when all building-operations are usually brisk, 
and ‘especially when the weather has been, and»still is; 
so good for all out-door work. The total number 
of’ members was 72,364; Of these, 3464 were “om 
donation benefit, 1403 on sick ‘benefit, and 1483 on 
superannuation allowance ; total on the funds,‘6350. 
Disputes are few—only in-sevenplaces are members 
cautioned to inquire before accepting work. The effort 
to establish a conciliation board in the Yorkshi‘e 
towns and districts has for the moment miscarried in 
so far as the joiners are coricerned, ‘all the other 
branches: having agreed....As the local -voting was 
taken. under a misapprehension, this..might be..re- 
versed by another. vote. ..The council. of..the. union, 
expresses regret at the failure. It arose through one’ 
master-builder’ writing’ to the Hull »Times’a letter 
which rather implied that. the board might effect 
objects adverse to the’unions’; on this ground he ‘ad/ 
vocated it. ‘But the’ master-builders who: attended’ 
the conférence repudiated the terms of the letter, so 
that probebly the vote of the Yorkshire branches wi 
be reversed. Reference is again made. to the attempts 
to flood the Canadian ‘labour markets in eight branches 
of skilled-labour, besides : unskilled labour, and’also in 
South Africa. A copy is given of the workmen’s:agree~ 
ment.under which he is engaged, and the members of 
the union are cautioned against it. As to the rights or 
wrongs of the allegations we cannot. here enter, but 
certainly there is, or appears-to be, a concensus of 
opinion in most of the skilled trades in Britain that 
workmen are being cajoled into labour contracts to 
their own great disadvantage. ’ 


The report of the Iron-Moulders of Scotland indicates 
that trate is no worse; the “figures; indeed,’ rather 
show that it is just a trifle better.. The -total number 
of unemployed members last month was 1053; this 
month’s report gives the number as 1013. The total 
membership has slightly de¢reased, and the total 
returned as in employment is 27 more: than. last 
month. But the general secretary reminds his readers 
that these figures cannot altogether be relied upon as 
regards the state of trade, inasmuch as the Scottish 
holiday season always unhinges industrial ‘and commer- 
cial undertakin e admits that the hopes of better 
tradé coming with the lebgthening day has not.-beeri 
realised ; but the hope is expressed that the autumfi 
will make up for the non-realisation of expéctations 
during the summer quarter. A further loss in funds 
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during the month is recorded of 488/. 8s. 9d., due 
mainly to the unemployed and the’ extended holidays 
given because of no pressure of orders. = the new 
rules the executive council has been increased by three 
members, nominations for which were asked and 
given. The vote is no longer confined to Glasgaw— 
all districts are now entitled to vote. The -society 
having adopted the principle of labour representation, 
a new rule has been carried to give effect toit. But 
the society will not join the Labour Representation 
Committee already formed, but the Scottish Workers’ 
Representation Committee, whose headquarters are at 
Glasgow. The proposals are to pay 25 per cent. of 
the returning officers’ expenses and 200/. a year to 
each elected candidate. The union still strives to 
enforce apprenticeship rules, and some.instructions are 
given for carrying them out in the various districts. 


The reports from the Midlands respecting the iron 
and steel trades continue to be very meagre indeed. 
In the matter of production the output has been limited, 
not by any concerted action on the part of the iron- 
masters to restrict it, but the hot weather and the 
recent holidays interfered with the works, and there 
was no great anxiety to stimulate production, for 
— by consumers was absent. In the Wolver- 

ampton district there was no active buying at the 
market last week, but in the Birmingham district 
buying was characterised by greater freedom. The 
stocks in the hands of consumers generally are low, 
and the time has come when they will require to re- 
plenish their stocks in view of future necessities. The 
improved tone mentioned last week was maintained, 
but bargaining was not of any magnitude, as many of 
the leading buyers were absent. One reassuring sign 
was the greater demand for pig iron, the prices of 
which were firm. A quickened demand for pig iron 
indicates a move in the finished branches. Marked 
bars have been going off regularly, both for home and 
export account, and there has been a better demand 
for some qualities of unmarked iron, the better brands 
especially. Another sign of improvement is the talk 
of advancing rates in some branches. Sheet-makers 
maintain the improvement recently noted, and gal- 
vanised sheets are in fairly good order for export pur- 
poses. Steel also has been in greater request. In the 
engineering and allied trades there is little to report. 
Most-branches are quiet. The same term applies to 
most of the hardware trades and other iron, steel, and 
metal-using industries. These vary from fair to mode- 
rate, quiet or slack, but severe depression is not com- 
plained of to any great extent. 





There are no indications of any material change in 
the condition of the iron and steel and of the engi- 
neering and allied trades in the Lancashire districts. 
The continued depression in the cotton industries 
affects the condition of many branches of trade not 
closely connected with it. Then, as regards engineer- 
ing, the manufacture of textile machinery is in itself 
an important branch of the manufacturing business, 
so that a good many sections are directly affected. 
Again, the holiday season is taken advantage of, 
when trade is slack, to lessen production, especially if 
orders run short. But it would appear that the iron 
and steel trades are improving somewhat, but general 
activity is not yet iu sight. There is, perhaps, a more 
hopeful tone, which is encouraging. 





Two measures affecting the working population have 
been got through Parliament during the session of 
1904—namely, the Shop Hours Bill, which provides 
for early closing of shops at the instance of the Local 
Authorities, and the Out-door Relief (Friendly 
Societies) Bill (No. 2), which provides that in granting 
out-door relief guardians shall not take into considera- 
tion any sum from a friendly society not exceeding 5s. 
per week. The Earl of Wemyss moved the rejection 
of both measures. The first was carried by 20 for, 11 
against ; the second by 30 for, 9 against. The Lords 
complained, and rightly, that it was unfair to rush 
Bills through on the last day or two of the session. 
The Shop Hours Act will doubtless cause some irrita- 
tion and local friction; many doubt its propriety. 
The closing of shops by Act of Parliament is going back 
to olden times, when by law and ordinance business 
was restricted. But the value, or otherwise, of the 
measure can only be tested by experience. The Out- 
door Relief Act will tend to promote thrift, because 
if the worker has managed to s>cure a few shillings 
per week from a friendly society or,trade union in his 
old age, he might be able to eke cut a living by a dole 
from the Guardians of the Poor. 


The Australian Labour Ministry was defeated last 
week by a partial coalition between the other two 
parties, hitherto the only ‘‘ins” and “outs” in 
Australasian politics, The majority against the 
Ministry was only two ; but the Premier, Mr. Watson, 
at once moved the adjournment of the House. It 
appears that ten Liberal Protectionists supported the 
Government, while fifteen voted against. The Arbitra- 


tion Bill was the cause:of the defeat; the Ministry was 





accused of giving preference in it to trade unionists in 
all Government employments. The Premier requested 
that Parliament should be dissolved, but the Governor- 
General, Lord Northcote, has declined to accede to this 
wish ; and it is not improbable that a new ministry 
will be formed. It would seem that there, as here, 
Protection will be the subject raised sooner or later at 
the polls. The success of the Labour Party in the 
recent State elections indicates that there will be a 
stubborn fight all along the line. 





The Master Glass-Blowers’ Union in the district of 
Charleroi, Belgium, has decided virtually on a lock-out 
for two months—September and October—even if the 
workmen accede to the conditions laid down by the 
employers. All the works in three centres are to be 
closed, except one at Marchienne, which is not con- 
nected with the union. 

A strike of some 800 men at the Brucher Mines at 
Dux, Bohemia, took place last week against the new 
service regulations. The men refused to descend the 
pit on the early morning shift, as a protest against the 
new regulations. 

Over 2000 women and girls employed in the Venetian 
Glass Works engaged in stringing glass-pearls struck 
work last week for an advance in wages. Their earn- 
ings, it is said, only amount to about 5d. per day. 

he union labourers at the port of Toulon have de- 
cided upon a general strike unless the eight-hour day 
is strictly upheld and applied to all workmen in the 
employ of the State without any reduction in the rates 
of wages. 








THE POTENTIAL EFFICIENCY OF PRIME 
MOVERS.* 


By C. V. Kerr, New York, 


A WATER-WHEEL is credited with an efficiency depend- 
ing upon the proportion of the potential energy of the 
waterfall available that is converted into mechanical 
energy. Questions as to height of source or subsequent 
fall to sea-level are not considered. A wheel located mid- 
way on the length of a river is charged with a certain 
volume of water per second, falling from the level of the 
forebay to that of the tail-race. The source of the river 
may be in the mountains hundreds of feet above the fore- 
bay, and the tail-race may be many feet above sea-level. 
That is the result of conditions imposed upon the engineer, 
and not the fault of the wheel. 

Steam expanding adiabatically works at the expense of 
its own heat energy. From the initial condition as to 
pressure, moisture, or superheat, expansion to the pressure 
of the exhaust renders available for conversion into work 
an amount of heat which is constant for each set of con- 
ditions. This amount fixes the limit to the economy of 
the engine. Whether the boilers could generate steam at 
higher pressure, with less moisture or more superheat, 
and the piping system deliver the steam to the engine 
with smaller losses, or whether the condensing apparatus 
could maintain a higher vacuum, are questions akin to the 
fall of water at the wheel, and are aside from the per- 
formance of the engine as a prime mover. It works 
between limits set by the designer of the power plant to 
meet existing conditions, and is not properly chargeable 
with what might have been done under different con- 
ditions. 

The examination of a number of tests with this thought 
in mind has brought out enough matter of interest to 
make it appear proper to D gee the subject for discus- 
sion, The term ‘potential efficiency” might be replaced 
by ‘‘kinetic efficiency” when a De Laval steam-turbine 
or a Pelton wheel is under consideration, or it may even 
be thought that a new term is unwarranted ; but, on the 
whole, the one presented has appeared admissible, and 
most expressive. 

1. Water-Wheels.—The efficiency of a water-wheel is 
easily expressed and easily comprehended. If the height 
of fallis H feet, and the fiow in cubic feet per second is Q, 
the energy per second is 62.3 Q H ; and if B is the brake 
horse-power developed, the work done per second is 
550 B foot-pounds. Then the potential efficiency is 

_ 550B (1) 
62.3 QH 

In Table I. are given the results of a number of tests on 
water-wheels, and the efficiencies are expressed in the 
usual way. : 

Data for most of the wheels were obtained from Pro- 
fessor Wood’s ‘‘ Theory of Turbines,” and some of the 
tests were made at the Holyoke testing flume. The data 
for the Pelton wheels were furnished by Mr. Henry, chief 
engineer for the Pelton Water-Wheel Company. The 

ascade wheel is a form of impulse wheel tested under 
the direction of Professor Hitchcock, of the Ohio State 
University. : 

The results show the usefulness of the guide and vane 
type of wheel for low heads, and the remarkable efficiency 
of the nozzle and bucket type under high heads. The 
test on the centrifugal pump is added to indicate the 
growing effectiveness of modern high-lift ae. z ; 

In Fig. 1 curve A represents a series of tests with dif- 
ferent gate-openings on a Boyden outward-flow turbine 
and on a tt inward-flow turbine. Curve B is fora 
Collins parallel-flow wheel. Curves C and D are for inward 
and downward-flow turbines—the Swain and Hercules 
respectively. Curve E is fora Pelton wheel coupled to a 





* Paper read at the joint meeting of the Institution of 
Mechanical Engineers and the American Society of 
Mechanical Engineers, at Chicago, June 1, 1904, 





TABLE I.—Potential Efficiency of Water Wheels. 
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Tremont .. .| 12.903 138.19 | 51.06 | 202.2 | 160.5 | 79.4 
Boott | 13.83 (112.56 | 40.07 170.2 | 135.6 | 79.8 
Boyden | 16.6 |147.1 | 63.5 | 277.0 | 222.04 | 80.2 
Collins ..| 16.59 |113.46 | 63.88 | 213.1 | 131.49 | 85.1 
Haenel ..| 5.12 | 45.66| 33.0 | 26.48/ 18.08 | 68.3 
Tangential .., 570.84 | 6.84) 210 | 440.9 | 336.8 | 76.4 
Swain .. ..| 12.17 |162.54| 69.1 | 227.7 | 190.2 | 83.6 
Hercules .. _—..|_ 16.96 | .88.33 | 140.62 | 169.7 | 145.72 | 85.8 
Victor .| 11.65 | 45.86 | 144.5 | 60.52) 52.54 | 86.8 

| | | | 5835 | 77.85 

Electric 

Faesch and Picard 135.113 447.8 | 250 6864 | 5500 | 80.26 

| | Brake 

| | | 611 | 77.0 
Pelton 658 10.62; 450 793 | 643 | 81.0 

| | | | 982 | 83.1 
Pelton ... 1919 | 5.444) 480 | 1186 | 1023 | 86.2 
Cascade ..| 164.2 0.887, 881.2 | 16.5 | 15.05 | 91.0 
Centrifugal pump 25 | 2.47 | 890 | 157 | 118.9 | 76.0 

| | | 


| 





750-kilowatt generator, and operating under a nominal 
head of 1960 ft., which is reduced by friction to about 
1920 ft. in service. The speeds are 430 revolutions per 
minute and 170 ft. per second attherim. The regulation 
is by a deflecting needle nozzle, which accounts for the 
shape of the curve as compared with the others. The 
output was measured electrically, and the known effi- 
ciency of the generator was used to reduce results to 
brake horse-power for comparison. 

2. Steam-Engines.—The heat equivalent of a_horse- 

wer hour is 33,000 x 60 + 778 = 2545 B.Th.U. Then, if 

, is the initial total heat of the steam, H, the final total 
heat after adiabatic expansion, and W the weight of 
steam per horse-power hour by result of test, the potential 
efficiency is ice 

. 6 ee (2) 
W (Hi, ~ He) 

If the steam is wet, the initial total heat will be 
H, = “ r; + q, in which 2, is the proportion of 1 Ib. 
vaporised, 7; is the latent heat of evaporation, and q the 
heat of the liquid. Since the expansion is to be adia- 
batic, no heat is transmitted to the expanding steam, and 
the entropy remains constant. In symbols 

“171 4 9, = "2 + Og, 3 
T, + 4, T, + 02 (3) 
in which = the initial absolute temperature, or tem- 


poner Fahrenheit + 460, and 0, is the entropy of the 
iquid. A working idea of the nature of entropy may be 


gained from the term 7" which expresses the quotient 


1 
of the heat put into the steam during vaporisation divided 
by the absolute temperature; and the term 6, is not 
essentially different, except that as the specific heat of 
water is not constant, and the heat is put into the feed- 
water at a changing temperature, the numerical value of 
6, is obtained by integration. Hence, for present pur- 
—, entropy may be defined as the heat measured in 

ritish thermal units absorbed or expended per degree 
absolute by the steam during a givenchange. Then from 
equation (3) the quality of the steam at exhaust will be 


= Te (3 "1 + 6 - @,) (4) 
ro \ Ty 
and the final total heat, 


Hy = 4% 7%2+92= T. (747 +0, ~ 0) + Qo * 


X 


(5) 


After finding in this way the values of H, and Hy, sub- 
stitution in equation (2) determines the potential efficiency 
for given conditions. The symbols Ty, 42, and g2 express 
the absolute temperature, entropy, and heat of the liquid 
in exhaust. The values of entropy for steam and water 
are conveniently obtained from such books as Professor 
Peabody’s ‘‘Tables of Saturated Steam,” or Professor 
Reeve’s ‘‘ Thermodynamics of Heat Engines.” 

A word of caution may be timely here. On condensing 
work the vacuum i3 usually stated in inches of mercury, 
whether measured by the gauge or by a mercury column. 
For the vacuum as given by a spring gauge a foreword of 
caution is proper—such gauges are seldom right. But if 
the vacuum is measured by a mercury column, as it 
should be, there still remains the question of the actual 
absolute pressure and temperature in the condenser. 

If the mercury column reads 28 in. with the barometer 
at 29.8, the absolute pressure in the vacuum is 1.8 in., or 


14.7 — = 0.491 x 1.8 = 0.885 lb. per square inch. 


The steam tables show the corresponding temperature 
to be 98 deg. Fahr. ; while, if the barometer stood at 
30.4, the pressure in vacuum would be 0.491 x 2.4 = 1.18 lb. 
with a temperature of 107.6 deg. Fabr. This would make 
a serious difference in the amount of heat made available 
for conversion to work during adiabatic expansion to 
exhaust pressure. ? 
If the steam is superheated, the initial total heat will 
be H, = c (ts — &) + 71 + G1 = 0 8; + hy, where c, is the 
specific heat of superheated steam at the initial pressure, 
s the degrees of superheat, and h, the initial total heat of 
dry saturated steam; and the entropy equation will be 


Cy loge Hs + a? + 0g. (6) 
1 


ub ER Z= 73 
from which 


7 
T, 
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tm = 23 ¢; loge be. +7) +0, - 0 


2 yar! 5 
and the final total heat, 


= P+92=T2 (4 loge Tt +71 + 0 - 2) +93 (8) saa adie i coielpicass nee. ee 
Ries J where a = 0.48, b is the increase in specific heat of dry 
in which T; is the absolute temperature of the steam, | saturated vapour at gauge pressure p, and ¢ is the average 
loge is the hyperbolic logarithm, and the other quantities | increase in specific heat at constant pressure for an amount 
areas before. The available heat isdetermined by H, — H). | s of superheat in degrees. d ; ae 
Some uncertainty attaches to the value to be used forc—| After the foregoing discussion, but little explanation is 
the specific heat of steam at the various initial pressures | thought to be needed for the tables and curves which 
end temperatures. Enough has been done to make it | follow. The computations necessary are applications of 
certiin that the value 0.48 established by Regnault for | equations (2) to (10). The data used were obtained from 
steam at atmospheric pressure does not apply to high | engine-builders’ catalogues, reports of tests published in 
pressures and superheats. Referring also to Fig. 2 in | engineering. journals, or directly from the parties con- 
the entropy diagram, the curve for water approaches, and | cerned. In some instances, where barometer as well as 
finally meets, the dry-steam curve at the critical point for | vacuum readings were not given, some injustice one way 
aqueous vapour. Accurate plotting on a large scale fixed | or the other may be done in comparing efficiencies. 
this point at 975deg. Fahr., which is quite near the; From Table II. it will be seen (1) that simple engines 
theoretical value. Since the specific heat of water is| with a relatively high-water rate may stand well when 
known to increase with temperature, it may be inferred | compared on the basis of the proportion of available heat 
that the specific heat along the dry-steam curve will | converted into work; (2) that engines built to use super- 


Fig, 


(7) }on the entropy-temperature diagram likely to be occupied 
) AOR by working steam, the specific heat may be represented 
by the equation 
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also increase with temperature, and finally equal the | heated steam increase in potential efficiency with the 
specific heat of water at the critical point. ; amount of superheat. 

On the basis of 0.48 at atmospheric pressure, some data | » The effect of size on economy is very well shown by the 
furnished by Professor Jacobus -for steam near 80 Ib. | curve in Fig. 3. The twocurves in Fig. 4 make it appear 
gauge, and the conclusion of Professor Bach that experi- | that an engine built to run either condensing or non-con- 
ments should show a value close to 0.6, the curve of | densing may have not only a higher water rate, but also 
specific heat above absolute pressure in Fig. 2 was con-|a ag potential efficiency on non-condensing work. 
structed, using the value 0.6 for 200 lb. ‘absolute. Later; The lower curves in Fig. 5 show that for an engine 
researches, although inconclusive and somewhat discor- | rated at 5200 indicated horse-power and running under 
dant as to results, support the general correctness of | the same conditions of steam pressure, load and vacuum, 
this assumption. Since the function is a straight line | a reheater is a little worse than useless. The upper curve, 
above atmospheric pressure, it may be represented by the | passed. through groups of tests with similar loads and 
equation pressures, shows increasing efficiency for the higher back 

C= 0.48 + 0.00065p. . . (9), | pressure. It also presents a means of estimating the 
} ‘ . | water rate for conditions other than those of the tests. 
where p is the gauge pressure. Below atmospheric | Thus in this case the contract called for a water rate of 
pressure the function becomes a straight line if referred | 495 Ib, per indicated horse-power with rated load, dry 
- ae as a base with Hirn’s value of 0.43 at | steam at 175 1b, gauge, and a vacuum of 27 in. referred to 
ps Fahr. and Regnault’s 0.48 at 212 deg. Fahr. It | normal atmospheric pressure. The available heat under 
may be represented by the equation adiahatie expansion is aa8 British ange units per 
ba _ag pound of steam, ence the water rate at the contract 
F C = 0.43 + 0.00028 (¢-32) - (10), vacuum where the potential efficiency is 0.66 should be 

where ¢ is temperature Fahrenheit. W=2545 + 313.2 x 0.66=12.3 Ib. 

If the specific heat increases with the pressure, and for| The curves B, Fig 6, give the performance of a 16 and 
any given pressure also as the amount of superheat—a | 30 x 42 cross-compound Corliss condensing-engine running 
conclusion ap mtly justified by researches already | at 120 revolutions per minute between 120 lb. gauge and 
made—it may be suggested here that, within the region | 26-in. vacuum. Although rated at 400 indicated horse- 














power, it was developing only 100 horse-power. In com- 
rison with this is the pair of curves C for the Van der 
erchove engines tested by Professor Schréter under full 
load. ‘The steam pressure was 131 1b. gauge and the 
vacuum 27.8 in. oth pairs of curves are practically 
straight lines, and show a continuous increase in efficiency 
with the amount of superheat. - 

The Van der Kerchove engine was also tested with 
saturated and superheated steam under varying load, and 
the results are plotted in curves A and B, in Fig. 7. It 
will be noted that the curves are closely parallel, although 
the lower one is slightly the flatter. Curve C is for an 
engine of the same type, to be designed and built for 
other conditions. Based on results obtained with the 
engines already built an efficiency of 63 per cent. on 
indicated horse-power is assumed for the new engine. 
The available heat is 352 British thermal units per pound, 
the mechanical efficiency of the engine is taken at 0.92, 
and of the generator at 0.97. Then the steam consump- 
tion per E.H.-P. hour at best load will be W = 2545 + 
(352 x 0.63 x 0.92 x 0.97) = 12.81b. This locates point 
D, through which curve C is drawn parallel to A and B, 
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III. Steam-Turbines.—This form of prime mover, 
nominally older than the Christian era, has in the 
last score of years taken on a very rapid growth. 
The size of units being built at present is a matter 
of common knowledge. The results of careful tests 
on sizes already in service are given in Table III. 
For the purpose of comparison with the performance of 
steam-engines, the efficiency is based on the corresponding 
indicated horse-power. The mechanical efficiency is taken 
at 0.90 and the generator efficiency at 0.95, which com- 
bines at 85.5 per cent. This is not high enough for large 
vertical units, but probably quite correct for a general 
comparison. ; 

As in steam-engines, the efficiency increases with the 
amount of superheat ; but sufficient data are not at hand 
to permit the plotting of curves like those in Fig. 6. An 
interesting question is raised in the performance of a 
200-kilowatt steam-turbine at full load with constant 
steam pressure and varying vacuum. While the water 
rate decreases continuously, the efficiency appears to pass 
a maximum at 21 in. vacuum, as shown by the curves in 
Fig. 8. A reason for this may be found in the rapidly 
increasing amount of heat ayailable as the vacuum rises. 
This fact, together with the increasing cost of maintain- 
ing a high vacuum, may be expected to locate some point 
which gives the minimum yearly total cost of power. 

Heat Efficiencics.—An extended discussion of 
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America. The main distinguishing feature of this 
TABLE II.—Porentiat Erricrency oF STEAM-ENGINES. regulator is the control of voltage by rapidly opening and 
———— — <span amet —~————— | closing a shunt circuit across the exciter field rheostat, 
| STEAM. is le Fs thus giving the exciting current of the exciter a more or 
fies . ; é less pulsating character. The frequency of the make and 
oaee car mame a 3 3 break of this circuit is controlled by the voltage, and, if 
‘. | CF AS 4 Bete = & desired, also by the current of the generator, and varies 
TyPR \£ |32@ |8./ se | £ 2 = Notes. from about 1 to 20 per second. The smallest drop from 
\>.|/ sea] e2 188 P= eiieg |. 2 the desired voltage will cause the rheostat.to remain short- 
|e | oe g £2) es ae = | § circuiting for a longer period, thereby raising at once the 
132/558 | Sa | 2a Si D7 ° voltage of the exciter and of the main generator. Toavoid 
Bae Sari i ie A Naty to al OAS __________ | sparking at the contacts a condenser is shunted across the 
Ib. ae | Ib, | B.T.U. | p.c. breaking points. Fig. 10, page 259, gives the diagram of 
Double - vertical single-| 100 333 | (0 0 | 26.19} 147.8 | 65.8 |20 RFigy Westinghouse standard, 257 I.H.-P. Shop “ers of ~ regulator as actu y —_ ‘ ‘ 
acting | oe | | ‘ . e rheostat shunt circuit is opened and closed by a 
Vertical single-acting | 120 350 «| o f = io may her 14 —s X 14 Westinghouse compound, 170 I.H.-P. differentially-wound relay. The current for operating 
compound J | Spee i k- ae this relay is taken from the exciter bus-bars, and is con- 
Vertical double-acting} 150 866 0 0 | 20.0 178.2 | 73.5 |t7 and 24 x 24 Westinghouse compound. Rated 600 heated ‘te te. Mention snails eanineitn; i aneeieh ihe 
compound | I.H.-P. Shaft governor. Shop test. ti fis ‘direct & t trol bie ales tak r 
Vertical three-cylinder (| 184.6| 381.5 | 0 | 25.19/12.94| 296.9 | 72.5 | (*%S end 2” 73.5 x docylinders. 1.H.-P. 5310, Eco | eee ene aoe ohare ‘The rela’ and the diva 
compound \} 185.6] gez9 | 0 | 27.25/11.93/ 815.8 | 67.6 || Waterside © one: New York Halson- a or ao + Bag Fae gg sac 
Horizontal double { 126 353 288 oO |17.7 211.3 | 68.0 f Trials ““ A” and ‘‘C,” by Professor Zwing, at Shef- portion of the ta ai and maintain not a constant but 
single-acting 110 344 0 0 | 29.7 168.1 , 51.0 \ ; field, England. Schmidt system. 4 exciter voltage 4 The alternating-current portio 
Single-acting tandem|155 | 369 | 219 | 26.14 | 11.75 | 361.0 | 60.0 Trial by ;Protessor Ewing, at Knocklong, Ireland. ogo ~ seed oom od ea ot Review “ eoneniiel 
compound | | | -H.-P, ae magn : 
Double-acting —com- { | 149 360 { 0 | 27.5 [17.2 | 818.6 | 47.0 { Trial by Professor Ewing, at Middlepolder, Am. | winding connected, by means of a potential transformer, 
pound — : Tay 197 | 27 | 10.4 | 344.1 | 71.0 || 125-184 LH.-P. De ; . , | to the bus-bars or the circuit to be regulated. This magnet 
_—e 4 157.3 369 | 295 26.87 | 8.97 370.1 | 76.7 xt 7 Professor Lewicki on Thale Engine. 257.6 also has an adjustable compensating winding which 1s con- 
ci | -H.-P. : ‘ : seco 
Double - acting twin} 140 360 831 | 25.4 | 8.96| 352.9 | 80.5 be - a 1045 I. H.-P. Schmidt engine, Pabianice, — ph inter gd wen printing! lighaing gf morrg 
tandem compound | | | | ‘oland, ‘ 4 ° . 
Soupantintivedaess- \ 1184 | 381 0 | 26.25 | 11.57| 305.7 | 72.0 | (3000 I.H.-P. Rated. See Engineering News, Octo- |The core of this magnet is attached to a pivoted lever 
pansion Sulzer engine f | 4 z 2.7 os 28 ‘ 4 = 1 = ber 2, 1902. carrying a ——— eng a — by = 
; | 182.2 6 27.9 | 12.06 | 315.7 : r Se : attraction of the magnet. a is thrown on the 
ee tandem | 128.9 | 354.8 98 | 27.8 | 11.00} 330.6 | 70.0 by ge 5 rr See Ae Se generator, the ‘aes will tend to drop, the alternating 
Vi \| 181.6 | 356.2 | 310 | 27.8 | 8.86) 384.7 | 74.7 P as et current will weaken and destroy the balance of 
Vertical triple-expansion| 155 | 368 | 0 |26 | 11.38/ 279.0 | 80.2 [20 M. Gal. snow pump. Test by Professor Goss, at | 28” raf 
pumping engine, 780 Indianapolis Water Works. the core and lever, and cause the main contacts to close; 
L.H.-P. this, in turn, will close the relay contacts and entirely 
Cross-compound Cor- {| 145.1] 363.2 | 0 | 25.24/13.84| 279.2 | 65.8 { Rice and Sargent engine. Tested by Professor Jaco- | short-circuit the exciter tield rheostat, thus increasing the 
liss (| 142.4] 361.8 [574.5 | 26.79) 9.56 387.1 | 68.8 | | bus, at Millbourne Mills, Philadelphia. exciter voltage until the original balance of the alter- 
Cross-compound Corliss; 151.3) 366.2 | 0 | 28.63 12.1 338.0 | 62.2 |Rice and Sargent engine. Tested by Professor Jacobus nating-current magnet core and lever is restored and the 
| or Ames. Sugar Set, Co., Brovkiyn. alternating-current voltage maintained at the required 


TABLE III.—Porentiat Erricrency or Steam TuRBINEs. 
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3 r . 
$s 3 & 
ae ' = " Notes. 
° ad oo; esi : : 
Tyre. me 3 as = 6 < i. 2 3 G Lj 
& n oF Pa o Sy: en, Eff. = 95 per cent. 
8 ait« 5s 3 2 ioe 7 ee Mech: Eff. = 90° 
of § | See 8. = eig| € | $3 
~ Sak et lana ce = ma | < a? 
Ib. F. I Ib. Ib. Ib. B.T.U. p. c 
ee ( 206.2 390 0 26.6 13.26 14.73 15.5 318.0 30.4 Tests by Dean and Main on 260 kilo- 
ers 6 | 208.3 391 81 27.2 12.2 13.55 | 14.3 341.4 61.2 watt unit. Full load. 
Westinghouse . , 9” 9 95 ‘ 
Son w anit {150 | 966 0 (27 12.92) .. {| 459 }8069 542 — Fullload. Shop test. 
Westinghouse 153 367 0 28 12.27 13.63 or 325.0 63.9 be by Dean and Main. Full 
400-K. W. unit { 151 366 182 28 10.13 11.26 " 360.3 60.7 load. 
‘ > » 
Westinghouse 1000- { 4 any in = 4 Hy ed oe \ Full load. 
K.W. unit y < } ; ' Shop test. 
\|154 | 368 140-28 10.8 | 12.66 841.0 69.2 
Westinghouse 1250-,; 147.1 | 364.3 O | 27.11; .124 | 14.52, 304.1 67.5 |\ Tests Gand 11. Full load. A. M. 
K.W. unit 1 146.0 363.8 78. 25) 28.1 11.25 | 13.17, 340.3 66.5 Mattice. Power, March, 190}. 
Westinghouse 1500-; 148 364.8 0 |27 12.65 | 148 301.7 (66.8 te load. 
K.W. unit 1 146 | 369.7 238 27.5 11,68 | 13.67 317.0 68.8 Shop test. 
Brown-Boveri turbo- ) 9.84 | 11.5 { 69.4 ( f i 
. ¥ » . por ' . m5 .4 (+) | Frankfurt Corporation. Test at 
“3 =" Yinnmmaaad (icin Veil Uikandn ba { 95 | put $8728 | 8 (7) | Mtultlond, “ectter (4), or (2). 
Rateau multicellular... 136.7 | 359 0 26.7 13.42 | | 15.7 293.4 (64.7 525 E. H.-P. Full load. A. Rateau. 
fo f12.2 | |14.25) 332.9  \6e. (Pall load Wee Bom 
: > p f12.2 2. 162.7 ‘u a A Emmet. St. 
Curtis 600-K. W. | 240 | 900-7 i aso §) 25 | (1068 12.5 | 365.4 (65.8 { R., Rev. April 20, 1903, 
Curtis 2000-K. W. . 156.0 368.6 212 28.5 9.76 | 11.42! 389.4 67.0 |Engineers Club, Phil., Mar. 19, 1904. 
* Results of tests. 


all heat efficiencies proposed or current seenis un- | 
necessary. The committee of the Institution of Civil | 
Engineers defines thermal efficiency as the proportion | 
of heat utilised to heat supplied; and they also | 
define an efficiency ratio as the eeapention which 
the thermal efficiency bears to the efficiency by the 
Rankine cycle. In vol. xxiv., page 755, Transactions 
of the American Society of Mechanical Engineers, the 
thermal efficiency ratio is the proportion which the heat 
equivalent of the power developed bears to the total 
amount of heat actually consumed as determined by test. 
In a recent magazine article, Professor Rateau explains 
the term ‘‘global” efficiency as the combined efficiency 
of turbine and dynamo, as measured by the ratio of the 
actual consumption of the engine to the theoretical con- 
sumption of an assumed perfect engine. Doubtless a 
common idea underlies all this. The purpose of this 
paper is to give such an idea more definite form and a 
characteristic name. 











VOLTAGE-REGULATION IN ALTER- 
NATING-CURRENT SYSTEMS.* 
By H. 8. Meypr. 
(Concluded from page 200.) 
C.—AvTomatTic VOLTAGE REGULATION AND 
MPOUNDING. 

To complete the discussion on voltage-regulation in 
alternating-current systems, the third part of these notes 
will be devoted to a general review of the methods 
for keeping the supply voltage automatically constant 
with varying loads. However, in view of the limits set 
to the length of this paper, it is impossible to describe 
in detail all the ingenious inventions which have been 
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used | For all other 


brought out to serve this purpose. We have to limit 
ourselves to a description of the general arrangements of 
the most important ones, giving working results only of 
one type with which the author had personal experience 
of a very encouraging nature. 
_ According to their action, the methods commercially 
introduced for compounding alternating-current gene- 
rators may be divided into four classes :— 

1. Mechanical influence on the exciter rheostat. 

2. Use of a pulsating excitation in the exciter field. 

3. Influence on the armature reaction of the exciter. 

_4. Self-excitation by means of rectified or low periodi- 
city alternating currents. 

1. Mechanical Influence on the Exciter Rheostat.—Fig. 9 
gives a general illustration of this method. A represents 
| thealternator, N the exciter, and R is the rheostat in the ex- 
' citer field. Its handle is worked by meansof a worm gearing 
| from a magnetic clutch K, which is controlled by the relay 

L. The latter device is shown asa solenoid acting against 

a spring. In accordance with a lower or higher supply 
| voltage, either the spring or the solenoid will be more 
| powerful, thereby closing the energising circuit of M! 
| or M? respectively, thus poy} or reducing the resist- 
}ance R. By adding a second coil L*, wound in opposition 
|to L! and controlled from the secondary of a current 

transformer V, the primary of which is in series with one 
of the main lines, over-compounding with increasing cur- 
rent can be obtained. The above scheme has been suc- 
cessfully used in a number of plants, where the nature 
| of the load introduces only very gradual changes in load. 
urposes it cannot be recommended, since 
| the time lag tween action and reaction is too large to 
allow a satisfactory regulation of the voltage. 

| 2.—Use of a Pulsating Excitation in the Exciter Field.— 
| Somewhat similar in its general arrangement, but radi- 
cally different in its working principle, is the device we 
have now to consider, and which has been invented by 

A. Tirril, of the General Electric Company of 


value. 

In some cases the exciter voltage will vary from 70 to 
125 volts from no load to full load. This is especially 
true if the load is partly inductive and the regulator is 
adjusted to compensate for the line loss. In order to get 
the full range of regulation within the scope of the regu- 
lator in such cases, the alternating field rheostat should 
be turned entirely out, and the exciter field rheostat 
adjusted to lower the —— voltage about 
65 per cent. below normal. hen the regulator is 
switched in, it will close the rheostat shunt circuit, and 
instantly build the voltage up to normal. 

Once the regulator is adjusted to maintain a desired 
voltage, it will maintain it under all ordinary conditions 
of load or speed without further adjustment, and since 
the moving parts of this regulator are very light and 
move only a short distance—about one-sixteenth—they 
can act instantly without any chance of hunting. 

The regulator may be put in and out of service at any 
time without interfering with the voltage, and any 
number of alternators can be run in parallel—using the 
same regulator—provided the exciters are also run in 
parallel. If the generators are in parallel and the 
exciters are not, it would require a regulator for each of 
the exciters, which have to run at the same time. 

In Fig. 11, page 259, the outside appearance of the de- 
vice is shown. The base on which it is mounted is 15in. by 
204 in., and therefore the complete apparatus can_also be 
placed on a standard switchboard panel. The capacity of 
the plant which is to be regula only affects the con- 
denser capacity, which must be shunted across the con- 
tact points. Thus it has been found that for every 
15 kdloweate of exciter capacity, corresponding to about 
1000 kilowatts generator capacity, one condenser section 
of about 24 microfarads is required. 

In Figs. 12 to 17, page 260, some charts are given illus- 
trating the pe of this device on a standard 75-kilo- 
watt generator with direct-connected exciter and a normal 
+ roa of 900 revolutions per minute. The generator was 

riven by a shunt motor, and the normal variations of 
8 shown in = 12 were due to changes of load on 
the generator and changes of voltage on the motor supply 
circuit. The 5 oe cent. speed changes were made pur- 
posely to show the effect on the voltage. The motor was 
allowed to run with practically no attempt to regulate its 


speed. 

The second chart (Fig. 13) gives the load in amperes 
on the generator, showing at times about three-quarters 
full load. 

The third chart (Fig: 14) shows the voltage which was 
not regulated after once set at 115 volts. This chart 
shows that witha direct-connected exciter a s change 
of 8 per cent. may cause a variation of about 32 per cent. 
in the voltage of the alternator, giving a ratio of about 4.1. 

The next set of charts—Figs. 15 to 17, page 260—were 
taken on the same generator, under more severe conditions, 
but using the: regulator ‘to maintain constant voltage. 
Fig. 15 shows that the speed changes were greater with the 
regulator than without, as on Fig. 12 the extreme speed 
variation was only about 10 per cent., while on Fig. 15 
the speed change was about 20 percent. A load having 
various power-factors was frequently changed, as may be 
seen on Fig. 16, and, notwithstanding these severe con- 
ditions, the regulator maintained a voltage within one- 
_ - as will be seen by the practically perfect chart, 

1g. Li. 

ft may be added that more than 100 of these regulators 
have been installed in the States within the last eighteen 
months. 

3. Influence on the Armature Reaction of the Euciter.— 
Here we have to mention in the first place the compensated 
generator as developed by the General Electric Company 





of America, of which about 30,000 kilowatts are in suc- 
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ful use in the States in sizes from 50 to 500 kilowatts. | to the strength and phase relation of this current. Con- | work on the straight part of the saturation curve, sO as 
The ‘general arrangement is illustrated by Fig. 18 (page | sequently the resultant magnetic field, and hence the | to obtain the voltage proportional to the ampere turns. 


260), the outside appearance of the complete machine in von e of the exciter, is due to the combined effect of | The special nature of the exciter limits this type of 
as 19. Tissonin oie is to obtain a current in theexciter the shunt field current and the magnetisation of the | generator to sizes mentioned above, and to machines of a 
armature of the same periodicity as the generator current ; alternating current flowing in the armature, This auto- | moderate number of poles. Before leaving the subject 
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therefore the exciter which is built into the generator | tens ie the necessary rise in the exciter voltage 


frame has to have the same number of poles as the gene- | for all loads, non-inductive and inductive. To be able to 
rator, except where gearing instead of direct connection | vary the degree of compounding, the position of the 
is chosen. By means of the series transformer CT and | exciter field in respect to the armature winding of the 
the collector-rings 1, 2, 3, the generator current is made | alternator can be altered by turning the field structure of 
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of compounding by means of specially-arranged exciters 
one ought to om he the scheme devend ins Vi blanc, 
the working of which was demonstrated at the Paris 
Exhibition. However, the complications inherent in 
this arrangement have apparently prevented its com- 
mercial introduction, and therefore a further description 
falls outside the scope of this paper. 

4. Compounding by Means of Rectified or Low Periodicity 
Alternating Currents.—The earliest and the latest attempt 
to solve the question of automatic compounding with the 
load fall under this heading. The General Electric 
Company and the Westinghouse Company, in America, 
further, Ganz and Co., on the Continent, have built, 
since the early days of our art, alternators which were 
provided with a commutator and a series winding on the 
field in a similar manner as compound-wound, direct- 
current generators. Fig. 20 shows the arrangement as 
used by the first-named firm. A three-part commutator, 
each with as many segments as there are pairs of poles, 
rectifies the current from the three phases. The rotating 
shunt serves as neutral point for the winding, and at 
the same time prevents its being opened in case of a 
break in contact at the commutator. The stationary 
shunt R is adjustable so as to be able to vary the com- 
pounding for loads with different power-factors. Both 
shunts also serve to reduce the sparking at the commutator. 
These machines were built with a separate shunt exelie- 
tion, so as to keep the commutator as small as possible. 
By the introduction of revolving field machines, and the 
more advanced schemes of compounding as described 
under (2) and (3), this type of machine has been super- 
seded. Quite recently some new arrangements have been 
brought out by M. Latour and by A. Heyland, which both 
revive the idea of using a commutator for exciting and 
compounding of alternating-current generators. ese 
inventors use the commutator for converting the high 
frequency stator currents into rotor currents of such a 
frequency as to obtain an inducing magnetic field which 
is constant both in magnitude and direction. In machines 
built according to this pee the armature reaction on 
non-inductive load will be completely compensated for 
by the induced currents, and therefore the fall in terminal 
pressure under these conditions will be due only to the 
ohmic and inductive drop of the windings. To compen- 
sate also for these and forthe wattless load currents, the 
same commutator in conjunction with current trans- 
formers is used for introducing the compound excitation. 
In this manner even over-compounding can be obtained if 
desired. For further details of these schemes, the author 
has to refer to some recent publications, which fully cover 
the ground.* While theoretically these last arrangements 

* The Electrician, July 3 and 10, 1903. Eborall: ‘‘On 
Induction Machinery,” &c. The Electrician, October 2, 
1903. Heyland: ‘‘On the Compensation and Compound- 
ing of Alternating-Current Generators.” ‘‘ Transactions 
of the American I.E.E.,” June and July, 1903. Gar- 








field, Latour: ‘‘The Compounding of Self-Excited 


to re-act magnetically on the exciter field in proportion | the exciter through a certain angle. The exciter must | Alternating-Current Generators.” 
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ee are undoubtedly very attractive, practical 
operates only can prove whether all the 
: Az c mend brought forth by the inventors can be 
BEcue realised. 
REC i ; 5 r mA In concluding, the author wishes to express 
| sperate his thanks to his assistant, Mr. F. H. Clough, 
J F for the help given in preparing this paper. 
F Frencu Stream NavicaTion.—The Messa- 
' a geries Maritimes, after a two years’ suspen- 
sion of dividends, can only make a very re- 
duced distribution for 1903. The French Gen- 
ua jam eral Trans-Atlantic Company is dividendJess 
for the third year in succession, although its 
i working profits rose from 119,582/. in 1901 to 
227, 2377. in 1902 and 314,040/. in 1903. 
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ment of what is called the second - class torpedo- 
boat, which forms the most important feature of the 
country’s naval defence. The type had been gradu- 
ally developed as regards seaworthiness and manceuv- 
ring, but the speed had suffered. The two new torpedo- 
boats, Orn (Eagle) and Ravn (Raven), at the same time 
as they possess the good qualities of the older boats, have 
proved themselves possessed of a considerable speed. 
The displacement is about 60 tons, but the engine power 
‘has been increased from between 600 and 700 horse-power 
to 1000 horse-power, or about the same power as in the 
| first-class torpedo-boats, although the displacement of the 
latter is about 30 tons more. At the first trial trip of the 
| Orn (62 tons displacement) the average speed was 22.9 
| knots, which is the highest speed ever reached by any 
| Norwegian-built vessel. With fullest ible war equip- 
ment the Orn averaged 21.9 knots ; the engines were so 
well balanced that there was virtually no vibration. 
Besides the two boats mentioned, four more of the same 





attention to the development and improve- | type are in course of construction. 
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LIFTING AND HAULING APPLIANCES. 


16,849. Siemens Brothers and Co., Limited, 
London, and A. 8S. goer agen Kent. Telphers. 
[2 Figs.] July 31, 1903.—This invention relates to a telpher in 


which the motor supported by the travelling carriage drives the 
latter through a chain or belt passing over a sprocket or pulley 
on each of two running wheels of the carriage or their axles, and 
over a sprocket or pulley driven by the motor. On the axle of 
each of the running wheels b of the travelling carriage a is a 
sprocket 1, over which passes the chain c, which also passes under 
a sprocket d! free to turn on the shaft of the electric motor. 
The latter derives its current from the line f through the trolley e, 
and the return circuit may be through the cable or rail g. On the 
shaft of the motor is a double-cone friction clutch, which is ope- 
rated by the lever i, and serves to engage the motor shaft either 











with the sprocket d! or with gearing which drives the hoisting- 
drum k. To provide, for long loads a trailing carriage 1 may be 
attached to carriage a. The lever p for applyin the brakes is 
worked through a cord p!, and a foot-lever p? in the attendant’s 
cage s, and the brake for the hoisting drum is operated by the 
hand-lever gq! in the cage. The controller 7 for the motor is also 
situated in the cage. When the attendant desires to raise or 
lower .a load, he turns the lever i to engage the clutch with the 
hoisting-drum gearing, and manipulates the controller to drive 
the motor, and therefore the drum &k, in the desired direction. 
When the load is to travel, the attendant moves the lever i 
in the opposite direction to engage the clutch with the sprocket 
d', and determines the speed and direction of travel by means of 
the controller r. (Sealed July 26, 1904.) 


MOTOR ROAD VEHICLES. 


13,174. S. F. Edge and Dion Dunlop Motor Com- 
pany, te ondon. Variable-Speed Gear. 
[+ Figs.) June 12, 1903.—The object of this invention is to pro- 
vide means by which one pair of wheels may be brought into gear 
before entirely disconnecting the pair already employed for 
driving, so that no dead point occurs when changing the speed. 
Presuming the parts to be in the position shown, and the motor- 
shaft running, the sliding-rod E is first moved to the left by means 
of its operating mechanism, This movement brings the whéel B? 
into mesh with wheel C2 which gives the lowest speed. A further 
movement in the same direction brings the wheel B® into mesh 




















u 


with the wheel C3, but the distances between these wheels are 
such that the second pair of speed wheels will be in engagement 
before those of the first pair are disengaged. As soon, therefore, 
as the second pair becomes engaged, a clutch in the wheel C? will 
be overrun, whilst that in the wheel C3 takes up the driving effort. 
Each pair of wheels is brought into engagement in this manner 
before the pair formerly in engagement has been disengaged, and 
that pair giving the higher always takes up the driving 
effort, whilst the clutch of the pair eiving the lower speed over- 
runs. There is no occasion to provide the wheel C® with a clutch 
of this kind, as this gives the highest speed, although such clutch 
may be provided. (Sealed July 26, 1904.) 


RAILWAYS AND TRAMWAYS. 


12,371, A, 8. Nelson and A. Stewart, Motherwe 
Lanark. Track-Brake. (3 Figs.) May 30, 1903 
The object of this invention is to provide a simple form of slipper 
or track-brake for use with trucks or bogies of railway or tramway 
vehicles. The invention consists in the provision of a carrying- 
‘racket A formed into a box-like shape at its lower extremity for 
the purpose of receiving a shoe or block-catrier B, as well as the 
ends of the operating-shafts C and short levers D, which latter 


a renewable metal pin E supported bya rib F in the bottom of the 
shoe B. The pin E is through the sides of the shoe and 
also through a central eye-bolt G placed at the top to operate the 
release-spring H. The lower portion of the shoe B is shaped to 
receive the brake-block I, and to which it is secured by means of 
pinsJ. The operating-shafts C are furnished with long levers K, 
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to the free ends of which the pull-rods of the brake are attached. 
When either of the long levers K is pulled, the short hook-lever D 
depresses the pin E, and with it the shoe B, to which the brake- 
block is attached, and the block is by this means brought into 
contact with the rail or track. The short levers D being free about 
the pin E, when one is i agp in applying the brake the other 
remains unaffected. (Sealed July 19, 1904.) 


12,372. A. S. Nelson and A. Stewart, Motherwell, 
Lanark. Sanding Apparatus. [6 Figs.) May 30, 1903.— 
The object of this invention is to provide a controlling apparatus 
in a sand-sprinkling vehicle for use on roads or tracks to control 
the flow of sand from a tank. The improved apparatus comprises 
an outer casing made in two parts A, Al, with flanges a to admit 
of the parts being bolted together. An inner plug B is fitted to 
a seat in one of the parts of the casing, and has formed in it two 
segmental ports b, b!, in the plane of three orifices a1, a2, a*. By 
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suitably turning the plug all the orifices may be closed or all may 
be opened, or one or two only may be opened to the interior of 
the valve casing, which is provided with an inlet a4in a different 
plane, always open to the interior of the casing and connected to 
a& main supply pipe. Branch pipes are connected to the ports 
al, a?, a3 and lead to sprinklers. A spindle C is fitted in a socket 
B! in the plug, and this spindle is provided with a hand wheel. By 
this invention the sand can be caused to flow from the main pipe 
to any of the desired directions through branch pipes, either 
singly or conjointly. (Sealed July 19, 1904.) 


13,163. W. Drummond and G. W. Drummond, 
Govan, Lanark. Locomotive Crank-Axles. (2 Figs.) 
June 12, 1903.—This invention relates to crank-axles for locomo- 
tives, and has for its object to provide a crank-axle balanced in 
itself, instead of by ‘eleaieoupalahee on the wheel centres, whereby 
steadier rotation of the axle and reduced torsion are insured, as 
also freedom from risk of failure. According to this invention 
each crank is formed of two cast-steel or forged webs or plates 
A, Al, which are suitably bored and shrunk or pressed by hydraulic 





























pressure or otherwise on to adjoining parts of the lengths of 
shafting B, constituting the axle, the webs being fitted with a 
case-hardened wrought-iron or other crank-pin C —— 
through the webs, and suitably secured. The webs A, A! exten 
beyond the axle B on the side opposite the crank-pin C, to pro- 
vide a weight of web at a fully ample to balance the crank and 
in and revolving or reciprocating parts. The crank-webs to be 
alanced on each axle B may be placed at right angles to each 
other in the usual way. (Sealed July 19, 1904. 


10,844, W.R. Preston, Deptford, Kent, 
Stratfe Axle-Boxes. [6 Figs.) 


» Stratford, Essex, 
May 12, 1908,—According to this: invention, the axle-box a is cast 
in one pieceand is provided with a removable cover ), The inner 
surface of the top of the box is aging 3 with a flange c, within 
which rests a wedge d, of which the longer edges on its upper 
surface are suitably made slightly convex, the object being to do 
away with the necessity for accurate machining and to enable 


and A, C. 





the load on the brass e to be uniformly distributed by means of 
the convexity of the wedge, which thus imitates the function of 
a spherical swivelling bearing. The upper side of the wedge is 
made in the form of a tray to receive the oil, which is introduced 
through the hole w in the axle-box and es to the brass e by 
means of a papal 0 and thence through the brass to the journal. 
The wedge is jpted to rest under the top of the axle-box and 
just behind the shoulder c, At the back, the brass e is provided 





are made of hook-like form or with hook-like ends engaging with 





of the wedge, and outwards of the brass itself,and the brass is 
further provided with two lugs & which fit into corresponding 
recesses in the axle-box, to prevent its tendency to become dis- 
placed during the revolution of the axle, and to prevent dis - 
ment inwards of the brass itself, In the bottom of the box below 
the journal is placed a m of horsehair for assisting lubrication. 
Axle-boxes constructed as described permit of the brass e being 
removed when the axle-box is raised a short distance sufficient 
to allow the wedge d to be removed; the brass can then be re- 
moved. (Sealed July 26, 1904.) 

, Pa., U.S.A. Elec- 


20,128. B. G. Lamme, Pittsb f 
trically Lighting Railway Vehicles. [1 Fig.) Septem- 
ber 18, 1908.—This invention relates to the lighting of railway and 
like vehicles operated by single-phase alternating currents of low 
frequency. According to one method of carrying out the inven- 
tion, the low-frequency alternating current energy is utilised, pre- 
ferably at a reduced potential, by transforming it into energy 
having a plurality of displaced phases, and supplying the current 
of the different phases to different filaments in a single lamp, or 
in different lamps located in proximity to each other, so that the 
maximum illumination of one filament will occur at the same time 
as the minimum illumination from an adjacent filament, or, if 
there be more than two filaments and two phases of currents, 
then the phases will overlap so as to make the resultant illumina- 
tion substantially constant, The circuit 1, 2 is supplied with alter- 
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nating-current energy of very low frequency, and having a voltage 
which is adapted to the lamps employed, which, if not procured 
directly from the circuit that supplies the motors, may be taken 
from that circuit by means of a step-down transformer 3. 4 is an 
incandescent lamp with two filaments 5, 6, the former of whicli 
is connected to the circuit 1, %. The filament 6 is connected to 
one winding 13 of a phase transformer 14, the other winding of 
which is connected to the circuit 1, 2. The filaments, which are 
supplied with currents of displaced phases, may be located in 
separate bulbs instead of in one, provided such bulbs are located 
in close proximity to each other, so that the fluctuations of light 
due to the low rate of alternations may overlap each other and 
thus produce a resultant which is substantially constant. At 18 
and 19 two lamps are shown, having respectively filaments 61 and 
71, which are connected in circuit in the same manner as the 
filaments 6 and 5 of the lamp 4, (Sealed July 19, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


13,999. H. Laing, Sunderland, Durham. Support- 
ing vp od Decks. (4 Figs.) June 23, 1903.—In the construc- 
tion of ships’ holds as hitherto carried out, a large number of 
supporting pillars have been employed for supporting each deck. 
According to this invention the pillars are of such form and so 
disposed that they can be spaced so far apart as to reduce the 
number of pillars required in each hold to a minimum. The 
pillars for supporting the decks are built up of rolled sections 
having flanges by which the sections are secured together to form 
the pillar, the said flanges also serving to receive between them 
the gusset or knee-plates which are fastened to the deck girders 
supported by the pillar. a is a pillar made in accordance with 
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this invention, and consisting of four rolled sections a1, a2, a3, a4, 
each section having flanges b by which they are secured together 
to form the pillar a. At the upper and lower ends of the pillars 
the flanges are slightly joggled, so as to leave room between 
their adjacent faces to receive the gusset or knee-plates c, c!, 
which are fixed to or form part of the deck or floor respectively, 
these plates being secured by rivets passing through same and 
the flanges, and securely tie the pillar to the floor and deck beams 
or girders. The rolled sections may be so arranged to form a cylin- 


drical, or approximately cylindrical, or polygonal pillar when 
assembled, with four flanges di: diagonally. lars of this 
construction are of great strength. (Sealed July 19, 1904.) 


24,881. J. C. Dobbie, Glasgow. Dosp-See Sounding- 
Machines. [2 Figs.) November 16, 1903.—This invention 
relates to deep-sea sounding-machines. The casing A has its 
upper portion A! made as a detachable part, which is hinged at a 
so that it may be opened up as indicated by dotted lines, the 
division line being carried horizontally through the bushes for the 





with a vertical flange 7, which prevents the displacement inwards 
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spindle of the winding-drum B, so as to provide access to and 
easy removal of the latter. A bolt a! is passed through the side 
cheeks A? and through the hinged portion A! of the casing to 
bend the parts tegether, the bolt a!, which may have a sleeve 
surrounding it, serving also as a guide for the sounding-wire. 
The indicating-dial C is carried on a stud, so as to be free to 
revolve, and is rotated from the winding-drum B by the usual 
gear-wheels when the dial is placed vertically, or being driven by 
a gear-wheel on the winding-drum spindle meshing with teeth or 
notches on the underside of the dial when the latter is placed 


Fig.1. a> om 























horizontally. The rim or circumference of the dial is graduated, 
and across the rotating dial a stationary wire E is stretched, ora 
pointer is fixed, the ends of the wire being secured to the sides 
of the casing. By this arrangement the dial is read as it cuts or 
registers against the wire or pointer. The reading is then got at 
a glance, and the eye has not to follow a pointer round the dial, 
so that accurate and speedy ascertaining of the record is facili- 
tated. Each bush in which the spindle of the drum B runs is 
preferably made in two parts, one attached to the upper and one 
to the lower part of the casing, so that the spindle and drum can 
be lifted right out. (Sealed July 25, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


7537. J. C. Dobbie, G w. Steam-Engine Indi- 
cators. [5 Figs.) March 30, 1904.—This invention relates to 
steam-engine indicators of the Dobbie McInnes type, and the 
present improvements have for object to simplify the construction 
thereof, especially as teamed the means for securing in place the 
cover of the steam-cylinder, and of exposing to the cooling influ- 
ence of the atmosphere the usual spring provided to resist the 
pressure of the steam on the piston within the said cylinder, The 
cylinder A is fitted witha piston B, and the piston-rod C is fitted 
with a vulcanite disc D, between which and the usual screwed-on 
cap E, the spring F is secured, so as to be exposed to the atmo- 
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sphere in a gap or space formed in the indicator body G. The 
cylinder-cover H is made in the form of a valve closely fitting in 
a seat I in the upper end of the cylinder, thecover being provided 
with a flange, from which rise two thin supporting-webs, termi- 
nating af their upper ends in a ring #2, which is adapted to fit 
into a recess in the underside of the cap E. The cover H is thus 
adapted to be held close dowa upon its seat by screwing down the 
cap E which guides the piston and carries the indicator linkage in 
the usual way. The formation of the cover H with light webs 
connecting to the ring A? allows of free access of cool air to the 
spring F. (Sealed July 19, 1904.) 


21,449. J. A. Reavell, Beckenham, Kent. Sepa- 
rating Grease and Water from Steam. [3 Figs.) 
October 6, 1908.—This invention relates to apparatus used in the 
separation of grease from exhaust steam and in the separation of 


tg. /. 














water from steam. In carrying this invention into practice, the 
ap) tus consists of an expansion chamber A, into which the 
exhaust steam enters through an inlet B. Fixed around the 
inlet B in the interior of this chamber and extending nearly to 





the bottom thereof is a plate b which acts as a deflector for alter- 
ing the direction of the current of steam as it enters. Also fixed 
in the interior of the se tor, beyond this plate or deflector, is 
or are a row or rows of baffles or screens D that collect the grease 
from the steam as it impinges thereupon. The baffie-plates or 
screens are constructed of metal, with a number of openings some- 
what like latticework ; but the surface around the sides of each 
opening is formed at an angle similar to what is known as expanded 
metal. These plates are then bent into a succession of Y or W 
shapes. A number of these screens are fixed in rows in the 
interior of the separator, each successive screen being arranged 
so that the angles of the sides of the openings of the one are in 
the reverse direction to the angles of the sides of the openings of 
the adjacent screen. By this means a large area of baffling or 
grease-collecting surface is presented for the steam to impinge 
7 it as it passes through the separator. (Sealed July 19, 


15,087. L. F. Gjers and J. H. Harrison, Middles- 
brough -on- Tees. Water-Tube Boilers. (2 Figs.) 
July 8, 1903.—The object of this invention is to cause with more 
certainty the circulation of water through the tubes near the fire 
without reducing the heating surface. The invention consists 
in the insertion of suitable plugs in those tubes more remote 
from the fire in order to reduce the quantity of water circulating 
through those tubes, so that a larger portion of the water in 
circulation shall be made to flow through the tubes near the 


Fig. 




















fire, which are not fitted with such plugs, and that the steam 
generated in the tubes near the fire shall not be greatly impeded 
in its exit up the front headers to the steam-drum by the 
water circulating from those tubes remote from the fire. 
Water circulates from the steam-drum A, down the back headers B, 
through any of the tubes C, D, and up the front headers E, to the 
steam-drum A again. Suitable plugs F are inserted in either 
one or both ends of such tubes © as are more remote from the 
fire. The tubes D near the fire have a full-bore water-way. 
(Sealed July 26, 1904.) 


10,446. J. Hoyle, Bedford. Air-Pumps. [4 Figs.) 
May 8, 1903.—This invention relates to steam-engine air-pumps of 
the kind described in the specification of Letters Patent No. 2948, 
of 1902. In the vertical air-pump described in this prior specift- 
cation there are no suction and bucket valves ; the air is discharged 
through a combined floating stuffing-box and air-valve arranged at 
the top of the pump, and the water through a series of valves 
arranged concentric with the axis of the pump-barrel. The pump 
is also formed with a chamber for distribution of air and water for 








admission to the pump-barrel. Now, according to this invention 
this distribution-chamber is disp 1 with, the inlet or suction 
branch a is widened, and separate and distinct ports b, ¢ are pro- 
vided for the air and water ; the water ports ¢ are separated from 
the air ports } by an arch d so as to prevent splashing of water 
into and the admission of spray to the pump-barrel. For guiding 
the water-valves a number of bolts e are fitted on brackets h. 
These brackets also serve as a support for the cover g of the valve- 
chamber, and the bolts, in addition to guiding the valves, hold the 
cover in position. (Sealed July 26, 1904.) 


12,129. A. Beldam, Baldock, Herts. Metallic 
Packing. (2 Figs.| May 28, 1903.—a is the stuffing-box, b is 
the rod, c are the packing-rings proper, made of ring segments, 
cut away at their ends, and seman shaped spaces between 
them ; and d are intermediate rings between each of the packing- 





shaped pieces, which, according to this invention, are used to fill 
the V-shaped spaces between the ends of the ring segments c, are 
designated f; and the angles of the ents c, and the corre- 
sponding angles of the wedge-shaped pieces f, are formed at the 
angle shown, which is one that will allow of the continuous 
automatic movement of the segments c up to rod b, as they wear, 
by the springs g, which are disposed within the chambers / in the 
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back of each of the segments, the springs being held and pressed 
by the inside of the box e. The intermediate rings d between the 
rings c serve as distance-rings, and not as packing-rings proper ; and 
may, in some cases, if desired, be made in one with the box e. By 
this invention steam-tightness between the segment ends and the 
wedged-shaped filling-pieces f ok mage and reliably secured, 
and the whole packing automatically adjusts itself to the rod b as 
wear takes place. (Sealed August 9, 1904.) 


8060. F. Hargreaves and G. Dixon, Bolton, Lancs. 
Steam-Superheaters. [4 Figs.) April 7, 1904. oTthis inven- 
tion has reference to steam-superheating apparatus of the kind 
comprising a number of J tubes and a box into which the tubes 
open, this box being provided with a division that separates the 
adjacent ends of each tube, so that steam entering at one side of 
the division will pass through the tubes and escape at the opposite 
side of the division. A is the box formed in one piece of suitable 
metal, inclined at the ends, as shown, whereby fixing of the tubes 
B, and access to them when fitted, are facilitated, and reduction 
can be effected in the length of a superheater of given capacity. 
The compound diaphragm, which divides the box longitudinally 





into two compartments O, D, is composed of two parts :—(1) A 
main part E constructed with a longitudinal edge e adapted to fit 
truly against the interior of the wall of the box A, and with, in its 
opposite longitudinal edge e1, a channel, whose bed is inclined to 
the edge e; and (2) a second part F constructed with a longitu- 
dinal edge f adapted to fit truly against the interior of the wall of 
the box A, at the opposite side to that against which the edge e 
of part E bears, and with an inner longitudinal edge jf! inclined 
to correspond with and bear against the inclined bed of the channel 
of the part E, in which channel the inner longitudinal portion of 
F is located, so that by relative longitudinal movement of the 
parts E and F there is produced a wedge action, which has the 
effect of pressing the outer edges e and f tightly into contact with 
the ae portions of the wall of the box A, thus practi- 
cally making fluid-tight joints. (Sealed July 26, 1904.) 


_, G. Howard and G. Gibbs, Bedford. Lubri- 
cat; Pulleys. (3 Figs.) July 17, 1903.—According to this 
invention the boss of the wheel or pulley is provided with an 
internal chamber adapted to contain the lubricating oil and to 
receive one or more loose discs, the peripheries of which during 
the revolution of the wheel lie in close proximity to or lightly 
touch the shaft or axJe upon which the wheel is mounted, thus 
operating to apply the lubricant to the shaft. A is the internal 
chamber and A! the loose disc, only one of which is employed. 
The boss A? of the pulley is furnished with an internal lining A*, 
which is made in two lengths, with a gap between them, where 
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they ially cover the chamber A. This gap corresponds with an 
annular recess a! in the bottom of the chamber, the said gap being 
only slightly wider than the thickness of the disc, so as to support 
the same in a vertical position and permit of its running in a pa‘ h 
with its axis parallel to the axis of the pulley. The diameter of 
the disc is less than that of the interior bearing surface of the 
pulley, so that it can be readily placed into the chamber or removed 
therefrom through the boss of the pulley, when the latter ‘s 
detached from the shaft or axle. As soon as the pulley isrevolve, 
the action of centrifugal force will cause the oil to flow towards 
the outer periphery of the chamber, but the loose disc will trans‘er 
the oil to the shaft and effectually lubricate the bearing surface. 
(Sealed July 26, 1904.) 








rings ec. The ringscand d are placed alternately in the box e, 
which is inserted into the stuffing-box to be packed. The wedge- 
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boilers ; the Medea, with Yarrow boilers; and the 

si 5 hd Sarena Pi ge “ae Hermes, with Babcock and Wilcox boilers. These 
H.M.SS. 3 ’ ’ | two reports were not presented at the time, but 

“ HERMES. they have now been published. As they contain 
In ENGINEERING of August 5 (page 192 ante) we prow Aes of interest, we propose to give some of the 
printed the last report of the Admiralty Com- \leading facts set forth. We will deal first with 





‘in an interim report recommended four types of 
| water-tube boiler as being suitable for ships of the 
| Royal Navy. These were the Niclausse, Diirr, 
| Babcock and Wilcox, and Yarrow large-tube type. 
| It is with the three latter we now have to deal. 

| The Medusa and Medea are two third-class 
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mittee on Naval Boilers, and in an article on the the trials of the Medusa and Medea, avoiding as 
subject published in the same issue (page 187 ante) much as possible giving again details that have 
we commented on the facts put forward. In the already been recorded, although some repetition 
Teport reference was made to two separate reports will be necessary in order to make the matter clear. 


SHOWING TUBE PLATE 


cruisers, both built at Chatham, from the same 
drawings, and launched in 1888. The engines are 
of the triple-expansion type, with cylinders 25 in., 
43 in., and 74 in. in diameter, with 39-in. stroke. 
They were constructed from the same drawings by 
Messrs. Humphrys, Tennant, and Co., These 
vessels are 265 ft. long and 41 ft. wide, the dis- 
placement of each being 2800 tons. At the recom- 
mendation of the Boiler Committee the cylindrical 
boilers with which they were originally fitted were 
taken out, eight Diirr boilers being placed in the 
Medusa, and eight Yarrow large-tube boilers in the 
Medea. The former were made by the Dusseldorf- 
Ratinger Rohrenkesselfabrik, and the latter by 
Messrs. Yarrow and Co., of Poplar. The boilers 
were constructed for a working pressure of 250 Ib. 
per square inch, the test pressure being 375 lb. 

The work of fitting the new boilers and altering 
the machinery was carried out under the direction 
of the Committee by Palmer’s Shipbuilding Com- 
pany at Jarrow. The work was of an extensive 
character, the boiler-room space being completely 
cleared, excepting in regard to the fan-engines of 
the Medea. The protective deck over the boiler- 
rooms of the Medea was raised 15 in., and the 
fans of the Medusa were moved from the stoke- 
holds to above the protective deck. New feed- 
pumps were provided, new high-pressure cylinders 
were fitted, and new liners for the intermediate 
cylinders. The original boiler spaces were main- 
tained. 

In Table I. are some of the chief particulars of 
the boilers :— 


TaBLe I. 
“* Medusa.” ** Medea.” 
Type .. hs - Ditrr Yarrow 
Number of boilers .. 8 8 
am furnaces y 16* 8 

Length of a tee eu 6 ft. 7 in. 6 ft. 11 in. 
Width » 99 +e ee 5 ” 5 ” 8 9 iy ” 
Total area of fire-grate 568 ft. 448 ft. 
Total area of surface of 

generating-tubes as 21,369 ft. 23,168 ft. 
Total area of surface of 

superheating-tubes .. 1119 ft. ~ 
Safety - valve pressure 

(original) .. oa .. 235 1b. per sq. in. 235 1b. per sq. in. 


Safety - valve pressure 
(after May, 1903).. .. 250Ib. per sq. in. 2501b. per sq. in. 
External diameter of gene- 
rating-tubes ey: -. 3} in. and 84 in. 1} in. 
Length between  tube- 
plates a ke re _ 6 ft. Lin. to 6 ft. 7 in. 
Length _ between front 
tube-plate and back 


supports .. oe -» 7 ft. 5}g in. _ 
External diameter of super- 

heating tubes ... ‘“ 23 in. oad 
Length between guard- 

plate and back — 

of superheating-tubes .. 6 ft. 3} in. _ 
Number of stokehold fans Eight Eight 
Diameter of stokehold fans 4 ft. 3 in. 4 ft. 3in. 
Funnels .. be e Two Two 
Funnels, inside diameter. . 7 ft. 6 in. 7 ft. 
Height above dead-plate .. 58 ft. 658 ft. 


—e furnaces are formed in each boiler by a brick wall 12 in- 
igh. 


In Figs. 1 and 2, on the present page, we give 
sketch illustrations, taken from the report, of a 





on the trials made with the Medusa, having Diirr _It will be remembered that the Boiler Committee 
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Diirr boiler of the Medusa, with the baffle-plates as 
originally fitted. In Figs. 3 and 4 are shown the 
modified arrangement of baffle-plates as placed in 
January, 1904. Figs. 5, 6, and 7 on-this page 
are sketches of one of the Yarrow boilers of the 
Medea. By the aid of these diagrams and the 
details given in Table I. a general idea of these 
boilers can be formed. In regard to the steam 
pressures given, it was decided that the engines 
of each vessel should, after alteration, develop 
7500 horse-power with 215 1b. per square inch in the 
high-pressure steam-chests, and as the steam-pipes 
were designed to give a drop of about 20 Ib. in 
pressure between the boilers and the engines, the 
safety-valves of the boilers were at first set at 
235 lb. After a trial on May 8, 1903, the load on 
the safety-valves of both ships was increased to 
250 lb. The reason for this change is given later 
on in the report. On some of the trials there was 
considerable fluctuation in the steam pressure, 
especially in the Medusa’s boilers. In some cases 
this was attributed to the cleaning of fires, in other 
instances to bad weather. On one trial of the 
Medusa, when 5133 horse-power was developed, 
an endeavour was made to obtain steam for the! 
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Fig. 5. ee 


being about 5000. It should be understood that 
these trials were made expressly to test the boilers, 
and the engines were therefore not worked at a 
higher power than was necessary for the purpose. 
When burning 21 1b. of coal per square foot of 
grate per hour with all boilers at work, the engines 
» a about 5000 horse-power. 

At the conclusion of these runs the Yarrow 
boilers of the Medea were in good condition ; but 
all the tubes in the bottom row of the Diirr boilers 
in the Medusa were curved upwards in the middle, 
the maximum bend being 1,}; in., and the minimum 
gin. All these tubes were removed and straightened, 
after which they were replaced. Further reference 
will be made later to this question of tube- 
bending. 

The trials were arranged so as to be strictly 
comparable between the two types of boiler. As 
originally proposed, nine trials were to be _under- 
taken with each vessel, but other runs were made 
for special purposes. ‘Table II., below, gives a list 
of all the trials. 

Before proceeding to deal with the results ob- 
tained, we will give some particulars under which the 
trials were made. The fuel on all trials, except the 





of chimney gases were taken hourly by an appa- 
ratus designed by Mr. ©. J. Wilson. -A small 
electrically-driven fan. was fitted at the base of 
each chimney in order to properly mix the gases. 
The samples were analysed on board, and this, in 
conjunction with the funnel temperatures, was 
found to help in enabling the fires to be worked in 
the most advantageous manner. The Committee, 
however, point out that, in spite of the care 
exercised, too much importance must not be 
attached to the analyses of gases on account of the 
uncertainty how far the samples represented the 
average composition. The thermal efficiency of 
the boilers given does not, however, depend on the 
analyses of the chimney gases, it being calculated 
directly from the heat of the steam produced and 
the thermal value of the coal. 

The moisture of the steam was measured by a 
Carpenter calorimeter ; the temperatures of the 
steam were taken by platinum thermometers ; and 
the steam pressures were read from the ship’s 
gauges. Indicator cards were taken half-hourly on 
all runs, excepting on the Gibraltar trials, when 
diagrams were taken every two hours—the revolu- 
tions were given by two sets of counters ; and the 
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power required without ‘the use of the fans. 
was not found to be possible, the pressure falling | 
in the boilers. It was found, therefore, that with | 
the original boiler pressure the full 7500 horse- | 
power could only be obtained by very careful | 
management, and it was decided to 
safety-valves blow at 250 Ib. 

Certain preliminary runs were made after the | 
arrival of the vessels at Plymouth, in order to! 
accustom the crews to the working of the machinery, 
the boilers giving satisfaction throughout, although 
some difficulty was experienced at first in coaling 
the large grates of the Diirr boilers. 
matic feed-regulators were not found to be suff- 
ciently sensitive, and hand-regulation was resorted 
to. This is a point dwelt upon in our former 
article. 

These preliminary trials are of interest on account 
of the curving of the tubes in the Diirr boilers of 
the Medusa—a matter also referred to in our pre- 
vious notice, but upon which we now have further 
information. The Medusa ran four trials of 44, 
18, 674, and 72 hours respectively, or, collectively, 
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This | ‘TABLE II. 
CONDITIONS OF TRIAL. Date or TRIAL. 
tity of Number and : ; 
make the | Indicated Horse- Doel ie Position of Boilers Duration of Trial. | 
Special Reason. Power to be Burnt per in Use. ‘* Medusa.” ‘* Medea. 
Developed. (Square Foot of 
Grate. | 
| | Ib. per hour | hours | 1903 1903 
} 1250* | in | 8, after | 26 | March 23 and 24 | March 25 and 26 
2000* a 4, after 26 |March 31 & April1) April 2 and 3 
5000* = All 25 | April7and8 | — = = 24 
- * 35 4, after 30 | Apri an 
The auto- * | 35 4, after 7 | April29 | 
45 40 4, after 8 } May 1 
7500" ‘ | All 8 May 6 | Mays. 
‘ : ee 40 | 4, after 8 | une 2: 
aie Sees of f 40 | 4 2 ae 27 June 29 and 30 
antrpasd 40 4, forward 8 July 3 
Repeat trial of April 29.. is 35 | 4, after | 8 | October 23 
* |f 60 Medusa — 9 
= 5000 All | { 65 Medea October 30 to November 2 
Greatest possi- 5a | 4, after 64 November 6 to 8 
ble* 4 
Using brackish water .. 7” | wa | 2 6 January 13 December 15 
Trial after alteration of s 
35 4, after 22 January 12 and 13 
water- gauges } | | ’ | ¢ 
; | 80 Nos, 3, 4, 5, and 6 24 |February 3 and 4 
Testing furnace gases { 20 Do. 20 February 4nd 5 | 


of 2014 hours’ duration. On the first two trials, 
which were both prematurely brought to a close by 
bad weather, the engines developed 2000 horse- 
power, four forward boilers being used on one run, 
and the four after ones on the other. On the third 


run all boilers were used, and about 4000 horse- 
power was developed ; whilst in the last trip the 
eight boilers were also under steam, the horse-power 





* Trials originally arranged for. 


Gibraltar runs, was hand-picked Welsh coal, care- 
ful analyses of which were made by Mr. C. J. Wil- 
son. The temperatures of the chimney gases were 
taken by Callendar electric thermometers. Samples 


condensed water was measured in tanks fitted on 
deck. Jacket water was measured in separate tanks, 
and make-up water was drawn from a special tank. 


An incident that occurred during the earlier 
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trials of the Medusa illustrates how easily a boiler 
may get a bad reputation from a trifling overlooked 
defect not incidental to the type. The Diirr boilers 
of that vessel-were found to be giving steam that 
was very wet. Investigation was made, and it was 
found that priming had been caused by too high 
a water-level being carried owing to the actual 
water in the steam-collectors being from 6 in. to 
8 in. higher than was shown by the water-gauges. 
This was due to the lower arm of the gauge having 
been attached to the boiler at a position where the 
intake of the water was influenced by descending 
currents. This defect being remedied, the Diirr 
boiler produced steam which was practically dry. 

The fitting of baffles in order to make the heated 
gases pass more completely over the heating sur- 
face has always been a matter for consideration in 
the design of water-tube boilers, and the Committee 
carried out some useful experiments in this direc- 
tion, reference to which has already been made in 
our previous article of August 5. The illustrations 
we now give enable the arrangements made to be 
better understood. In Figs. 1 and 2, page 263, is 
shown the original arrangement for the boilers of 
the Medusa. It will be seen that the gas-baffles 
are in three horizontal layers, so arranged as to 
obstruct the direct flow to the chimney. This dis- 
position was thought to be capable of improvement, 
and in two of the boilers the baffling elements were 
altered, as shown in the sectional elevation, Fig. 3, 
page 263, and Fig. 4 on the same page, which is a 
plan on a section above the top layer of tubes. Trials 
were carried out to test the new plan. Two boilers 
with the original arrangement were fixed to supply 
steam to the starboard main engines, whilst two 
boilers were used in conjunction with the port en- 
gines. The auxiliaries were worked with an indepen- 
dent steam supply. On the first trial, which was of 
24 hours’ duration, 30 1b. of coal were burnt per square 
foot of grate per hour. On the second trial 20 lb. of 
coal were burnt per square foot of grate per hour, 
but this trip had to be stopped after 20 hours had 
passed, on account of bad weather. The result 
worked out that the boilers with the new arrange- 
ment of restricted uptake gave a somewhat higher 
efficiency than those on the old plan ; but with a 
lower ratio of fuel consumption the conditions were 
reversed. This result is what might have been 
anticipated, and the single pair of experiments does 
not warrant any conclusion being drawn. On the 
higher consumption trials the thermal efficiency 
with the old arrangement was 55.9 per cent., and 
the evaporation, from and at 212 deg. Fahr., 8.23 lb. 
of water per pound of coal ; with the new arrange- 
ment the corresponding figures were 61.2 per cent., 
and 9 lb. evaporated. With the more moderate 
firing of 20 lb. of coal per square foot per hour, for 
the old plan the thermal efficiency was 58.6 per 
cent., and the equivalent evaporation 8.63 lb. of 
water per pound of coal. With the new plan the 
figures were 56.4 per cent., and 8.31 lb. of water 
per pound of coal. Experiments were also made 
for the purpose of investigating the effect of baffling 
with the Hermes, but we will defer reference to 
these until we treat of this vessel. 

Another matter of considerable importance in the 
design of water-tube boilers, to which we made 
reference in our former article, is the bending of 
tubes to prevent leakage. Those who followed the 
earlier history of the water-tube boiler for marine 
purposes will remember that the two first examples 
introduced in the Royal Navy were the Thorny- 
croft and the Yarrow boilers. These were alike in 
some respects, but one of the chief differences be- 
tween the two was that the former had bent tubes 
and the latter straight tubes. It was held by the 
advocates of the bent-tube principle that the un- 
equal expansion of tubes, due to variation in tem- 
perature, would put a great strain on tube-ends, 
but this would be relieved by the natural spring of 
a bent tube, just as it is by an expansion bend in 
a line of steam-pipe. The straight-tube school, 
whilst acknowledging that stresses might be set up, 
pointed out that the ordinary fire-tube boilers had 
straight tubes held between tube-plates, and that 
the expanding of the tubes in the tube-plates 
would give a joint strong enough to withstand 
these stresses; so that whilst the expansion was 
not sufficient to compress the metal of the tubes 
beyond its elastic limit no harm would be done. 

_ The experiments of the Committee throw some 
light on this subject. The Yarrow boilers of the 
Medea were originally fitted with straight generat- 
ing-tubes throughout, and no trouble was experi- 


enced until the first forced-draught trial, when | 





‘“‘signs of slight leakage at the tube-ends of the 
fire rows, and of some of these tubes having ‘ crept’ 
in the tube-plates,” were noticed. The same thing 
occurred, during some other trials. The leakage 
was from a few tubes in each boiler, and princi- 
pally at the top ends; it was not constant, but 
ceased and recommenced at intervals. ‘‘In only a 
few cases,” the report says, ‘‘ could it be regarded 
as at all serious.” As every defect in a water-tube 
boiler is held, by some critics, as equivalent to its 
positive damnation—as if every other kind of 
boiler were perfect—it may be pointed out that 
leaky tube-ends were a serious cause of trouble 
before water-tube boilers were introduced into the 
Royal Navy; indeed, we remember one case in 
which the so-called ‘‘Scotch” boilers of a large 
cruiser leaked so badly at the tube-ends that the 
water poured out of the furnaces, and the stokers 
had to stand on up-turned buckets to keep their 
feet out of hot water. 

As stated, the leakage in the Yarrow boilers was 
chiefly from the top ends. After one of the trials, 
two of the boilers had been fitted with protecting- 
bricks under the steam-collector, as shown in Fig. 5 
on page 264, Fig. 6 isa sectional elevation and 
Fig. 7 a plan of the tube-plate. In one of these 
boilers no leaks were noticed, whilst in another 
only two tubes showed signs of leaking, and these 
were near a place where two bricks had fallen down. 
After the eight-hours full-power trial of May 8, it 
was arranged that the boilers of the Medea should 
be modified in the following manner :—Boilers Nos. 1 
and 2 should have all the tubes left straight, and 
the ends of the tubes should be thoroughly re-rolled ; 
boilers Nos. 3, 4, 5, and 6 should have the two fire 
rows of tubes on each side bent, while in place, to 
a curyature of about 1} in. from the straight ; 
and boilers Nos. 7 and 8 to have the two fire 
rows of tubes on each side removed, and replaced 
by new tubes bent to a curvature of 3 in. from the 
straight. All boilers not so fitted were to have 
protecting-bricks fitted under the steam-collectors. 

It was decided to carry out these forced-draught 
trials with the vessel after the boilers had been 
thus altered, the fuel consumption being at the 
rate of 40 lb. of coal per square foot of grate per 
hour. Two of these trials were made with the four 
after boilers—Nos. 5, 6, 7, and 8; the first con- 
sisting of an eight-hours trial, and the second was 
a 27-hours trial. The four forward boilers were 
tested under similar conditions for eight hours. It 
is satisfactory to know that the boilers stood these 
severe tests well ; and during the following naval 
manceuvres, in which the Medea took part, no 
trouble was experienced with the tube - ends. 
The experience is not by any means new in 
regard to the protection of the tube-plate by 
brickwork or non-conducting material. On one 
occasion, especially, we remember, such a device 
converted a locomotive type of boiler, burning 
liquid-fuel, from an setae 8 machine into a very 
eflicient steam-generator, and enabled very high 
speeds to be reached by the vessel into which it was 
fitted. 

The use of salt-water for make-up purposes is 
another matter which was commented upon in our 
former notice. In order to gain information as to 
the behaviour of the two types of boiler under 
these conditions a six-hours trial was made with 
each vessel. On both occasions there was ‘‘ a mode- 
rate sea, increasing to rough, so that the tendency 
to priming on the part of the boilers was accentuated 
by the motion of the ship.” At the commencement 
of the trials the water in the boilers was fresh, but 
known quantities of salt-water were placed in each 
of the main engine measuring-tanks before admit- 
ting the water from the hot-well pump. In this 
way a thorough admixture of salt and fresh water 
was secured, and this gave a most searching test, 
as a boiler will prime very readily when the density 
of the water is altered slightly from fresh. This 
trial was made in two boilers of each ship. 

In the Medea the density of the water in the 
two Yarrow boilers at the conclusion of the trial 
was 7 deg. and 10 deg. respectively ; 10 representing 
the density of sea-water. Inthe Medusa the densi- 
ties were 16 deg. and 11 deg. respectively. ‘‘ With 
the Diirr boiler,” the report adds, ‘‘it was found that 
a considerable quantity of water intimately mixed 
with steam was continuously passing over from the 
boilers to the engines; the maximum wetness 
of the steam, as recorded by the calorimeter, being 
6 per cent. No trouble was experienced in the 
engines from the presence of this water.” With 
the Yarrow boiler ‘‘the water appeared to come 





over from the boiler more in gulps,” the maximum 
wetitess being’ 9.5~per- cent.-- -In this-case~also -no:- 
trouble was experienced at the engines. It was 
considered by the Committee that the two experi- 
ments showed ‘‘ that no damage would result t» the 
engines of a ship fitted with either the Yarrow 
large-tube boilers or with Diirr boilers, if the con- 
densers leaked.” 

The data collected on these extensive trials is 
given in a series of tables, which are too voluminous 
to reproduce. A separate volume.of the report 
gives a large number of indicator diagrams, and 
also a series of diagrams by which the data of the 
trials are set forth graphically. Those who wish 
to study the question in full detail will be able to 
do so by obtaining the official publications, which 
are on-sale at the usual Government printers or 
their agents.* : 

As a general comparison of the respective 
efficiencies of the two types of boiler, it was 
found that the Yarrow boilers injthe Medea were 
superior to the Medusa’s Diirr boilers on similar 
trials, the evaporation in terms’ of coal burnt 
naturally varying in a like manner. On the first 
three pairs of trials (see Table II.).the differences 
were considerable. The efficiencies of the Yarrow 
boilers were practically the same, being 75 per cent. 
at 1250 horse-power, 75.7 per cent. at 2000 horse- 
power, and 75.2 per cent. ut 5000 horse-power ; 
the corresponding efficiencies of the Diirr boiler 
were 63.8 per cent., 61.7 per cent., and 60.3 per 
cent. Thevefficiency of the Yarrow boilers fell off 
relatively when they were being forced, although 
the Yarrow boilers had 3 per cent. more heating 
surface than the Diirr boilers; for, on the full- 
power trial, when 7556 horse-power was being deve- 
loped, and 33.7 lb. of coal were being burnt per 
square foot of grate per hour, the efficiency of the 
boilers was 65.4 per cent., whilst the efficiency of 
the Diirr. boilers on the corresponding trial of the 
Medusa was 63.1 per cent.—a far nearer approach 
to the Yarrow performance than on the low-power 
trial, and almost as good as was obtained by the 
Medusa’s boilers on that trial. It should be noted, 
however, that on the full-power trial the Diirr 
boilers burnt but 26.7 lb. of coal per square foot 
of grate per hour, and the-horse-power developed 
by the engines was about 200 units less than with 
the Medea—actually 7346. The relative areas of 
grate and heating surface of the boilers inthe two 
ships will, of course, be considered in drawing any 
comparison. These are given in Table I. The 
weights of boilers may be added here as bearing on 
the question. These we give in Table III., also 
adding the weight of the engines. 


Tasie III.— Weights. 
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Main engines, with propellers, spare! tons | tons | tons | tons 
parts, evaporating and distilling, | 

plants, and électric-light machinery | 302 | 282] 301) 282 
Boilers, with funnels, spare parts, and | | 
hot water to working height ; also | 
ipes, fans, feed-engines, and all) | 

iler-room weights oo p | 814 331] 880)| 342 


Total machinery.. | 616 | 613 | 631 


The chief cause of the low efticiency of the Diirr 
boiler was attributed to the high temperature of 
the chimney gases, the heat thus carried away being 
considerably more than in the case of the Medea. 
On each of the first three pairs of trials it was prac- 
tically double. Even on the trials at full power 
the heat carried away by the funnel gases in the 
Medusa (1,265,000 British thermal units per minute) 
was 30 per cent. greater than in the case of the 
Medea (909,000 British thermal units per minute). 
The lowest efficiency in the case of the Yarrow 
boiler (65.4 per cent.) was higher than the best 
record of the Diirr boiler (64.8 per cent.). The 
report adds, in speaking of the temperature of 
the funnel gases, that ‘‘the uniformly low tem- 
perature with the Medea was remarkable, and 
indicates that the bank of nearly vertical tubes, 
closely spaced, was very efficient in utilising the 


* The report on the Medea and Medusa’s trials is 
numbered ‘*Cd. 2207—I.”; the price is 1s. The diagrams 
are in a separate volume—‘'Cd. 2207—II.,”: the -price 
being 8s. The report on the Hermes’ trials is 





“Cd, 2207—III.,” price 3s. 6d. 
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CUTTER-GRINDING MACHINES. 
(For Description, see Page 268.) 
4 Fig.145. 
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Yarrow boiler is more efficient than the form of the 
combustion space in the Diirr type.” The variations 
in steam pressure and the wetness of steam are 








Fras. 144 tro 152. Currer-Grinpina Macuine; Constructep sy Mr. CHARLES TAYLor, BIRMINGHAM. 
Fries. 160 To 162. Grinpinc-Macuinz ; Constructep sy Mr. EpmMonn Dusosc, TurRIN. 


| it being pointed out that ‘‘a considerable propor- 

| tion of the upkeep of water-tube boilers will be 

| connected with the casings.” 

| The efficient combustion of fuel is another matter points to which reference has already been made. 

heat of the furnace gases.” Whether this may be | considered in the report. It was better throughout The runs made by these two ships to Gibraltar 

affected by the circulation in vertical tubes is a|in the Yarrow boilers than in the Diirr boilers, are also treated uponin the report. Unfortunately, 
the trials were marred by the breakdown of the fan 





point worthy of consideration, but is not touched | with a resulting reduction of the quantity of air used ! 
engines on the Medea, to which cause the report 


upon in the report. The importance of low tem-/| per pound of coal. ‘‘ This indicates,” it is said, ; : : 
perature in chimney gases is, however, emphasised ; | ‘* that the form of the space for combustion in the partly attributes high steam consumption on the 
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CUTTER-GRINDING 
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CONSTRUCTED BY MR. CHARLES TAYLOR, ENGINEER, BIRMINGHAM. 


(For Description, see Page 268.) 
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part of this vessel’s machinery. The thermal 
efficiency of the Medusa’s boilers on the outward 
run was 59.2 per cent., and of the Medea’s boilers 
66.7 per cent. On the homeward run the Diirr 


boilers of the former vessel showed an efficiency of 


oe per cent., and the Yarrow boilers 64.8 per 
ent. 


The thermal efficiencies of the engines 


showed a reversal of the order of merit, the Medusa 
being credited with 15.6 per cent. and 15.8 per 
cent. on the outward and homeward runs respec- 
tively, whilst the Medea’s corresponding figures 
were 14.6 and 14 per cent. The manner of clean- 
ing the furnaces in the Medea was also considered 
|to be defective, as leading to too great variations 
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in the steam pressure. The loss of feed-water on 
both ships was small, amounting to 1.86 tons per 
1000 horse-power per day in the Medusa, and 1.56 
tons in the Medea, The average horse-power 
developed by the Medusa, out and home, was 4692 
units, and in the Medea 4639 horse-power. 

The boilers of both ships were in good condition 
on arrival at Gibraltar. No leakage was observed 
in any parts of the Yarrow boilers of the Medea. 
In the Medusa all the tubes in the bottom row in 
each boiler were curved upwards in the middle from 
din. to in. Only in one boiler of the Medusa 
two caps and one hand-hole showed slight signs of 
leakage. On the arrival home at Devonport the 
boilers of both ships were in good condition. In 
the Medea a few tube-ends in the fire-rows were 
leaking slightly, and in the Medusa a few hand-hole 
doors and caps were also leaking slightly ; but in 
neither ship was the leakage of any importance. 

When the Medusa’s boilers were being cleaned 
subsequently, in one of them ‘‘ sesitiaalte all the 
generator-tubes from the third to the tenth hori- 
zontal row from the top were curved downwards in 
the middle—the contrary direction to the usual 
form of bending, the maximum being § in. Messrs, 
Diirr were asked for an rp inag er and stated 
that the bending was caused by shortness of water. 
The Committee were, however, unable to accept 
this explanation, the evidence being contrary to it, 
and came to the conclusion ‘‘that the maximum 
safe rate of evaporation had been reached at the 
time the tubes bent, probably through the forcing 
of clean fires in this boiler while the fires of other 
boilers were being cleaned.” The bending of tubes 








was referred to in our former article, but* the 
question is of sufficient importance for the matter 
to be again noticed. 

(To be continued.) 
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TOOL GRINDING MACHINES.—No. VIL.* 
By JoserH Horner. 


Our next illustrations are those of a new cutter- 
grinder, by Mr. Charles Taylor, of Birmingham, 
whose spiral chucks and patent machine vices are 
so favourably known in turneries. The design is 
novel in several respects, and it is universal in 
range, including also capacity for plain grinding. 
The larger size made, which we select first, is of 
good capacity, taking 16 in. between centres, has a 
traverse of slide of 10 in., and will grind cutters up 
to 8 in. in diameter. 

This machine is self-contained, onacentral column 
with a broad foot, and the elevating movements are 
imparted to the table. The upper part of the 
column is seen at A in Figs. 144 and 145, on which 
a bracket is cast to carry the table and its quadrant 
arrangement, for setting to vertical angles. A 
novel feature of the table is that it runs on tracks 
on balls, details of which are shown in Figs. 146 to 
148. The grinding-head is seen in Figs. 149 and 
150, and Figs. 151 and 152 show the elevating 
mechanism of the table. 

The grinding-head carries two wheels—one plain, 
the other cupped—fitting at B and c, Fig. 150; B 
for cutter-grinding, and ¢ for hand-grinding, with 
work held on a rest. The spindle of B fits with a 
taper shank into the main spindle. The latter is 
protected by brass dust-guards at aa, and contains 
provision for taking up wear. The headstock is 
made in two pieces: the portion D, which swivels 
on the column A, and is clamped thereon at any 
angle, and the head proper E, which slides on the 
planed face of D (compare with Fig. 149) and 
has take-up strips. The hand-wheel F operates 
the sliding movement. 

The bed G of the machine is bolted down to a 
flange H on top of the stem J, by which the bed 
and ‘table are elevated, after the manner shown in 
detail in Figs. 151 and 152, and which combines 
provision for rapid coarse adjustment, and fine 
feeding of the work up to the wheel. A large 
vertical range of movement is given, in order to 
permit of grinding cutters having teeth both on 
their periphery and their face,-the former being 
ground beneath the emery wheel. The rapid ad- 
justment is effected by slackening the handle K, 
Figs. 151 and 152, and lifting the stem J and table 
by the handle L, until the work nearly touches the 
grinding-wheel. K is then tightened, and fine 
adjustment effected by the hand-wheel M, which is 
in one with a stirrup-piece N, the lower end of 
which embraces the screw-thread on the stem J. 
The mass of the stem, table, &c., is counter- 
balanced with a weight within the column A, con- 
nection with which is made with cords over pulleys, 
the cords being attached to the forked bottom end 
O, Fig. 151. 

The details of the table-slides, and angular move- 
ments to the work centres, are shown in Figs. 144 
to 148. The bed G, Fig. 144, is a mere narrow bar, 
but an extension to one side P on the opposite side 
to the quadrant insures a broad working base, and 
a steady movement when sliding the table. Between 
this extension and an arm of the table Q one of 
the ball-races is fitted, two others coming in the 
axis of the table Q and the bed G (compare 
Figs. 144 and 145 with Fig. 146). The balls are 
carried in frames or cages formed of flat strips 
‘riveted together, and having holes to confine the 
movement of the balls. These frames are of spring 
steel, 21 B.W.G., and } in. wide; and the balls, 
# in. in diameter, are pitched at § in. centres. 
These details are shown in Figs. 146 to 148. The 
result is a very sensitive movement, so that the 
lightest cut can be felt by the hand. Wear is 
taken up automatically. 

The centres are carried on a square bar R, sliding 
in a socket attached with a circular face to the 
juadrant face S of an arm, which fits by a circular 
face T to the table Q. By neans of these two 
quadrant faces S and T universality of movement is 
secured, and, as they are of large diameter, risk of 
error is minimised. The bar R carries the centres 
UU, clamped thereon at any position, while the 
traverse of the table Q can be set’ by the movable 
stops V V. 

For .grinding cutters having teeth upon their 
periphery, such as parallel milling cutters, or 


_ * The previous articles of this series magored in our 
issues of March 25, April 8, April 29, May 20, July 1, and 
July 15, on pages 422, 492, 602, and 704 respectively of 





our last, and pages 5 and 72 of our current, volume. 





parallel reamers, the cutters are passed beneath 
the wheel B, so that the work is well in sight. The 
bar R is set parallel to the table Q, and the quad- 
rant, of course, at zero. The handle K is slackened, 
and the bar J raised by the handle L until work 
and wheel nearly touch. Then the handle K is 
tightened, and the hand-wheel M gives the feed. 

Angular face-cutters are ground similarly, after 
the upper quadrant S has been adjusted to suit 
their angle. 

A tooth-rest is bolted on the face W in Fig. 149, 
and it has stem and bracket adjustments for 
universal settings. 

Mr. Taylor’s small cutter-grinder is shown in 
Figs. 153 to 159, page 267. This is also carried on 
a circular pillar with a broad foot, but the construc- 
tion is simpler than that of the larger one, and the 
vertical movement is given to the wheel instead of 
to the work. Fig. 153 illustrates the machine in 
elevation above the column; Fig. 154 in plan. 
Fig. 155 is a plan view of the work-table ; Fig. 156 
is a part side elevation, and section across the bed 
and table ; Figs. 157 to 159 are views of an attach- 
ment for holding angular cutters. 

The spindle carries two wheels, driven with a 
gut-band, two pulleys being provided for change of 
speeds (Fig. 154). 

The spindle-head A is adjusted bodily vertically 
on the bracket B, which has a cross traverse on a 
lateral extension of the bed C ; a is the set-screw 
by which the height is fixed, b its winged lock-nut, 
and c a winged clamping nut. Extensions at dd 
receive the tooth-rest bar D. 

The bed C carries a sliding-table E, which moves 
on ball-races similar to those noticed in the larger 
grinder. E carries a swivel table F, pivoting on a 
bolt G, and F receives the heads HH, slid and 
clamped in the manner shown in Fig. 156. Their 
forms are seen by a comparison with Figs. 154 
and 155. 

Parallel and tapered grinding are provided for 
by the swivel of the top table F, while diameters 
are set by the radial adjustment of the wheel-head 
bracket B, by the screw J, working in its nut, and 
by the hand-wheel L, Figs. 153 and 156. 

The grinding of short tapers, and that of angular 
mills which cannot go between centres, is done by 
the attachment in Figs. 157 to 159, the base of 
which goes on the swivel table F, fitting similarly 
to the heads H H, Fig. 158 (compare with Fig. 156). 
The base is circular, and has a zero mark, by which, 
or from which, the cutter-holder bracket M is set, 
the base of the latter being graduated. On M the 
holder N slides in a vertical slot, and carries a 
tooth-rest holder OU, attached with a bolt and wing 
nut. N swivels on the face of M for angular 
settings, and it is put horizontally by the zero 
mark a. 

Figs. 160 to 162, page 266, illustrate a machine 
by Mr. Edmond Dubose, of Turin, which combines 
provision for form-grinding with other work, its 
capacity being 180 millimetres in diameter by 
200 millimetres in length. 

In the figures A represents the fast and loose 
belt-pulleys on a spindle, from which a belt drives 
to the wheel-spindle B. The latter has its bearings 
in an arm C, pivoted, counterbalanced, and con- 
trolled, and moving easily in a quadrant slot in a 
bracket D. It can be locked in this slot when 
doing parallel or taper grinding, and left free to 
move therein in form-grinding. 

The height of the cutter being ground is adjusted 
in a socket in the base by the hand-wheel and 
screw KH, and its position is secured bya bolt in the 
socket, split for the purpose. Angular setting in 
the horizontal plane can be effected, and also 
traversing, and transverse movements of the table- 
slides. The cutter-holding device has universal 
movements, pivoting at a and 6. The centres are 
adjustable: along the bar b, on which they are 
clamped with split-lugs. The form attachment is 
shown at c, comprising two slotted brackets fitting 
to slots in the centre heads, and carrying the form, 
in the shape of a knife-blade, between them. A 
roller carried on the end of a rod connected to the 
arm C is held in contact with the form by the hand 


.of the workman at d. 





THE ST. LOUIS EXHIBITION. 
Tue GeneRAL Eteorric Company’s Exursir. 
(Continued from page 238.) 
WE publish on pages 270 and 271 some views of 
the General Electric Company’s exhibits in the 
Palace of Electricity. Fig. 2 is a general view ; on 





the right will be seen the model of one of the 
Niagara generators, which we have previously re- 
ferred to as being used as a picture gallery ; to the 
left are various machines and apparatus, many of 
which we shall describe later, and in the centre a 
portion of the ornamental pavilion is seen. 

Four motor generator sets, shown under working 
conditions, form an interesting exhibit; three ot 
these are seen in Fig. 3, which also shows the 
company’s pavilion. The largest unit consists of a 
4-poled 150-horse-power induction motor, making 
750 revolutions per minute when taking a current 
of 270 amperes and a frequency of 25 cycles ; it is 
direct connected to a 100-kilowatt three-phase 
alternator with ten poles, which is of the revolving 
field type, and gives 25 amperes at 2300 volts with 
a frequency of 60 cycles per second. Current is 
taken from this alternator to feed the induction 
motor of the second set, which is considerably 
smailer, comprising a 10-poled 50- horse - power 
motor, running at 720 revolutions per minute when 
taking 14 amperes at a pressure of 2080 volts ; it, 
of course, works at the same frequency as the unit 
supplying the current. This is coupled to a direct- 
current compound generator with six poles and a 
capacity of 30 kilowatts, giving 240 amperes at 120 
volts. The same arrangement of feeding from 
one to the other is extended to the two smaller 
sets, one of which has a capacity of 45 horse- 
power, and the other only of 10 horse-power. We 
need not give a detailed account of these, as theie 
is nothing very novel in their construction ; but the 
arrangement is of interest, as it shows a means of 
supplying current at different pressures and fre- 
quencies for working the various apparatus and 
machines displayed on the company’s Exhibition 
stand, as all four sets are operated by one set of 
mains brought from the sub-station situated in the 
Electricity Building. 

Transformer Exhibits.-—Fig. 4, page 271, shows 
an external view of the largest transformer at the 
Exhibition ; it has a rated capacity of 2333 kilowatts, 
and is precisely similar in all details of design to the 
eighteen transformers supplied by this firm to the 
Columbia Improvement Company for transmitting 
power from the Puyallup River, in Pierce County, 
to Tacoma and Seattle, Washington. They are used 
with three-phase current at 60 cycles per second, 
and both primary and secondary windings are 
delta connected. This last statement may ke mis- 
leading, as these transformers are constructed to 
work single-phase; three of them are grouped 
together, connected in either Y or delta fashion to 
the three-phase high-tension transmission lines. In 
this manner three single-phase transformers can be 
used to operate athree-phase system, and thearrange- 
ment has the advantage of keeping the size of each 
unit within reasonable limits. They have been de- 
signed to give 2300 volts on the low-tension side, and 
are capable of giving current at the full rated output 
either at 22,500, 27,500, 45,000, or 55,000 volts at 
the high-tension terminals. To obtain these dif- 
ferent voltages the connections are arranged as 
follows :—For 55,000 all the high-tension coils are 
connected in series, and the full winding used ; for 
45,000 volts, taps are provided in the series wind- 
ings ; with two sets of coils connected up in multiple 
27,500 volts from the full winding and 22,500 volts 
from the taps are obtainable. The only connecticns 
brought through the outside casing are two high 
and two low-tension leads, the terminal boards ard 
all other connections being situated inside, under 
the surface of the oil. 

Fig. 5 illustrates the internal arrangement, show- 
ing the coil, the windings, and the water service 
pipes. When working at normal load, the trans- 
formers will operate continuously without the rise 
in temperature of any part exceeding 40 deg. Cent., 
whilst the temperature of the circulating water is 
not greater than 25 deg. Cent. When working with 
an output of 2916 kilowatts, which corresponds to 
an overload of 25 per cent., the temperature rise 
does not exceed 55 deg. Cent. This must be looked 
upon as a very satisfactory performance for a trans- 
former ; the temperature is kept to this low figure 
by means of the water service as well as by the.use 
of oil. Fifteen hundred gallons of oil transmit the 
heat generated in the core and windings to the 
upper part of the casing, where 12 gallons of water 
per minute flow through the coil of pipes shown 
in Fig. 5. 

The efficiencies, obtained from figures taken 
under actual test, are :—98.5 per cent. at full load, 
98.2 per cent. at three-quarters load, 97.7 per cent. 
at half load, and 95.3 per cent. at quarter load. 
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The impedance drop within the full winding is 
given as 2.8 per cent., whilst at the tap winding it 
is only 2.7 per cent. 

The outer casing is made of wrought-iron plates, 
bent to the required shape and riveted (see Fig. 4); 
the joints are caulked to make them oil-proof, and 
the base is of cast iron. The position of the 
porcelains for insulating the leads in their passage 
through the cover, and the cast lugs for lifting 
purposes, will be seen on reference to Fig. 4. An 
idea of the size of these units is given by the scale 
in Fig. 5. The actual measurements are :—Base, 
8 ft. 7 in. by 4 ft. 1lin., with a height of 12 ft. 3in. 
from the foundation to top of cover. The weight 
without oil is 37,650 Ib. 

There are numerous other oil-cooled transformers 
employed to work the various exhibits shown on 
the company’s stand ; the majority of these are of 
the H. and H. T. type; the T. in the latter denotes 
that it is for use with three-phase currents, but in 
all other respects they are similar. A 165-kilowatt 
three-phase transformer, feeding an induction 
motor with current at a frequency of 25 cycles, has 
its primary windings arranged to give 6600, 6300, 
or 6000 volts, and the secondary coils to give 370 or 
185 volts. The lower voltage is obtained from a 
50 per cent. tap for starting only, obviating the use 
of a compensator. A neatly-designed little switch- 
board is situated immediately in front, and two 
phases are brought through the casing and con- 
nected to a double-poled, double-through knife- 
switch, the third wire being connected to the motor 
windings. The oil for cooling is contained in a 
corrugated iron casing, and the whole is mounted 
on a concrete foundation. Besides many other 
smaller units, there are two 50-kilowatt trans- 
formers working other exhibits. 

An air-blast transformer, with a capacity of 
250 kilowatts, working at a frequency of 40 cycles, 
is mounted on a wooden stand to show the manner 
in which the air-blast is applied. In this instance 
the motor-driven fan is situated beneath the trans- 
former, and the air-pressure is about 4 oz. to the 
square inch. This exhibit is of interest from several 
points of view, as it demonstrates how many difli- 
culties have been overcome in perfecting a system 
of air-cooling, and the possibilities of applying such 
a system to both small and large transformers. 
In the former it is easy to avoid unequal tempera- 
tures ; but with large units, local heating has often 
caused considerably more trouble than too high a 
temperature in general, due to the heat generated 
in the interior having less opportunity to radiate. 
In small transformers the external surface of the 
core and coils is, in almost all cases, sufficient to 
radiate the heat without sacrificing economical 
proportions—in current and magnetic density, as 
well as in weight. But too great a departure from 
economical design would be involved were an 
attempt made to build large transformers of, say, 
from 100 kilowatts upwards, only using the external 
surfaces for radiation. In the type of air-blast 
transformers under consideration, the required 
radiating surface is provided by numerous air-ducts 
through both coils and core. The coils are propor- 
tioned and wound in such a manner that even in 
the largest sizes built, every portion of the copper 
conductor is within 4 in. of an air-duct, and the 
distance-pieces separating one coil from the other, 
as well as from the metallic core, are situated on 
the narrow edge of the coils. In this manner 
almost the entire surface is exposed to the cold- 
air blast, and the temperature should not exceed 
40 deg. Cent. As a precaution against internal 
damage should an overload take place, mica is 
largely used as an insulating medium. 

The coils themselves are flat and thin in shape, 
and are wound with a layer of copper strip of a 
rectangular cross-section. A continuous strip of 
mica separates each layer from its neighbour, and 


the whole coil is cemented together by means of |. 


an insulating compound before the external insula- 
tion is applied, making a thoroughly strong coil 
both mechanically and electrically. The exterior 
insulation is of tape and varnish; that of the 
finished coil is calculated to withstand a potential 
test two or three times greater than an equal 
thickness of the best insulating oil. 

_ The primary and secondary coils are assembled 
in small sandwiched groups, with an air space left 
between them. In units intended to work at 5000 
Volts or over, solid diaphragms of insulating material 
are placed between the adjacent sections of primary 
and secondary windings, and over the exterior of 


the end of the coils to permit the air to circulate. 
The coils are held rigidly in position, and the re- 
quired spacing is obtained by channels of insulating 
materials. Fig. 6, page 271, shows the assembled 
coils, and Fig. 7 the coilsand diaphragms separately. 

Fig. 8 is of special interest, as it shows the 





method of building up the sheet-steel core around 
and through the assembled coils, the core being 
supported directly upon the cast-iron base ; it is 
treated to reduce hysteresis. losses, and japanned 
to avoid eddy currents. Sufficient air-ducts are 
left in the core, spaced by distance-pieces, to keep 
the temperature rise of that part less than 40 deg. 
Cent. ‘The base is of cast iron, and the necessary 
air for cooling is admitted through this part to the 
ventilating ducts, passing a damper on one side of 
the transformer and escaping through a perforated 
casing on the opposite side. 

Fig. 9 shows how the blowers may be arranged 
one at each end of the air-pit, or both at the 
same end to suit local conditions. Fig. 10, in con- 
junction with the annexed table, shows the outline 
and the capacity, weight, and principal dimensions 
of the standard type of transformers for both 25 
and 60 cycles per second. : 
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z the Museum. The proceedings in the Section com- 

menced on Thursday morning, the 18th inst., with 

Pe 4 the address of the President,. which we printed in 

< full in our last issue. 

Mr. Parsons, having concluded the reading of 

| , | his address, a vote of thanks was moved to him 

H by the Prime Minister, who was, as. we have 

H stated, the President of the Association this 

H year. Mr. Balfour said that the address to which © 

||the Section had just listened contained many 

L points of interest upon which he did not pro- 

_ L Sarees iso , | pose to touch. The assimilation of the patent laws 

ann) of many countries presented difficulties that it could 
TEES: 2 ie sat hardly be hoped would be overcome until there 
Capacity. 25 Oycles. 60 Cycles. was a community of civilised nations. Harmony 
—__—_ —___________—. | between nationalities was a plant of slow growth ; 

K.W. Weight. a. | B | ©. Weight.| a. |B. 0, | but still it was growing, and there was hope 
—_——_ —_ —_ |——__ —__ ——__ |—__ — — | that international good-fellowship would. extend 
on eso oe Oe we | /* 57 | 99 93 | more rapidly as time progressed. He did not see, 
wo % | & | 3 | Sim) & | 59 2 | Patent Laws would lend financial support to an 

; | 8,100 | 7 | Pa cial support to an 

| Sao | o | a = | 000 | » | 38 a adventure such as that sketched by ME Precio, 
250 1700 75 46 a7 6,009 | a | 8 - when it was suggested to spend 5,000,000/. on a 
375 | 10500 82 | 46 | 87 | 8.200 | §0 | 46| 37 borehole 12 miles deep, which would not be com- 
fa ioe | i | i Hom | st |i2| i [lho history’ a invention. was in the nature. of 
3 f 3, e 4 r oO 

rps — wee | 2 17,500 | * | 6 | 4° | things, mostly of a tragic character. Nothing 


Fig. 11, page 271, illustrates a transformer fitted 
with a dial switch for adjusting the ratio of trans- 
formation, and Fig. 12 illustrates a 250-kilowatt 
transformer of the type shown in the air-cooled 
battery, Fig. 9. The aggregate capacity of this class 
of transformers built by the*General Electric Com- 
pany exceeds 200,000 kilowatts, in units varying 
from 50 kilowatts to 1000 kilowatts, and potentials 


of this number, the total. capacity. of transformers 
damaged or repaired from any cause is at present 
but 1 per cent. of the output. 


(To be continued.) 








THE BRITISH ASSOCIATION. 

In our last issue we gave an account of the open- 
ing proceedings at the recent meeting of the 
British Association, which commenced at Cam- 
bridge on August 17, under the presidency of the 
Prime Minister, the Right Hon. A. J. Balfour. The 
reception of the Association has been exceedingly 
cordial, both on the part of the borough and the 
University authorities. Nothing could have been 
kinder than the manner in which the various col- 
leges have given thought to administer to the com- 
fort and enjoyment of the members of the Associa- 
tion; besides which, those connected with the 
University and the colleges have contributed 
largely to the proceedings in the various sections. 

The thanks of members are also due to the Mayor 
and Corporation, who have provided in the Guild- 
hall an excellent reception-room‘and offices, and on 
Monday last the Lord-Lieutenant of Cambridge- 
shire and the Mayor of Cambridge gave a garden 
party in the Botanic Gardens, There were 
garden parties at Peterhouse, in Emmanuel Cul- 
lege, by invitation of the High Sheriff of Cambridge- 
shire ; at Girton College ; and at Newnham College. 
The Master and Fellows of Trinity College lent the 
college hall and. grounds for a reception by the 
local committee on the second day of the meeting, 
the Master’s house being also hospitably thrown 
open to the visitors. This was an extremely 
brilliant function, the beautiful grounds and the 
Master’s private garden being profusely illuminated, 
On the Saturday of the meeting, the 20th inst., the 
Master and Fellows of Peterhouse gave an even- 
ing party. It will be seen, therefore, that the 
college authorities took a large part in contributing 
towards the success of one of the pleasantest mect- 
ings that has been held. On Friday, August 19, 
Professor G. H. Darwin gave a discourse on ‘‘ Ripple 
Marks and Sand Dunes.” On the evening of Mon- 
day, August 22, Professor H. F. Osborn delivered 
a lecture on ‘‘ Paleontological Discoveries in the 
Rocky Mountains.” Saturday was, as usual, de- 
voted to excursions. Fortunately the day was fine, 
but the weather generally has net been very favour- 
able, especially towards the end of the meeting. 


THE ENGINEERING SECTION. 


In accordance. with* our custom, we propose 
giving an account of the proceedings in the. sections 
of most interest to our readers, commencing, as 
usual, with Section G—that devoted to engineer- 
ing—which met in the Engineering Department of 


was more common than that the man who had 
done the whole work of invention should reap 
none of the benefits. This would often, be from 
the failure of. some small matter not: essential to 
the principle of the invention; or it might be—as 
it, perhaps, more often was--through the lack of 
financial resources. Then it-was left for subsequent 


investigators or adventurers — perhaps of another 
generation — to reap the reward. 


Mr. Balfour 








all the windings. Of course, an opening is left at 


from 75 volts to 35,000 volts. We are told that, out 


was glad that was not the case in one notable 
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instance, for the author of the address was not among 
those unfortunates. The value of his great inven- 
tion had been recognised throughout the civilised 
world during his lifetime ; not only had Mr. Parsons 
not laboured in vain, but he had seen the fruition 
of his labours. In Germany his work had been so 
much appreciated that the German Society of Civil 
Engineers had awarded him their gold medal, and 
had deputed Dr. Schréter to come over to make the 
presentation. 


PRESENTATION OF THE GOLD MEDAL OF THE 
Soctety or GERMAN ENGINEERS. 
_ Dr. Schréter said he had two reasons for speak- 
ing. One was to second the vote of thanks which 
the President of the Association had just proposed, 
and the other was to express his gratitude for the 
opportunity that had been offered him of being 
present once more at a meeting of the British 
Association. He had attended the Liverpool meet- 
ing, and had then been impressed with the import- 
ance of the good work done for the cause of science 











AN 


by the Association. Mr. Parsons had played a 
conspicuous part in the advancement of science 
and its application to the useful arts ; certainly no 
one was more competent to speak of invention and 
inventors. He was proud to think that the Society 
of German Engineers was the first to acknowledge 
this by a public award, made in recognition of the 
great merit of the steam-turbine. His Society was 
the largest engineering institution of the kind in the 
world, numbering no less than 19,000 members, 
and at the last meeting, held in Frankfort, it had 
been decided to present Mr. Parsons with the 
Society’s gold medal, which was accompanied by a 
diploma. Dr. Schroter then presented the gold 
medal and diploma to Mr. Parsons. 

Mr. Parsons returned thanks for the vote and to 
the German Society, through Dr. Schréter, for 
the honour he had received. He had avoided 
oe of the steam-turbine in his address, but 
the presentation of the medal had brought the 
subject forward. He would, however, only refer 
to it as an illustration of what he had already said 
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about. invention being the fruit of many minds. 
When he took up the subject he was not aware 
how many inventors had turned their thoughts in 
the same direction, but he subsequently found that 
before that time there: had been over 100 patents 
taken: out. Wheatstone’s revolving mirror, which 
rotated at a very high speed, had first suggested to 
him the notion of making a steam-turbine, and he 
was then struck by the ingenuity of the elastic bear- 
ing which De Laval had introduced. . He thanked 
the President of the Association and Dr. Schroéter 
for proposing and seconding the vote of thanks, 
and: the members for the manner in which it had 
been received. He begged Dr. Schroter to convey 
his thanks and: appreciation of the very great 
honour the Society of German Engineers had done 
him in the presentation of the medal and diploma. 

The meeting then adjourned until the afternoon. 


Sanp-RIppiezs. 
The afternoon of Thursday, the 18th inst., was 
devoted to hearing an interesting lecture by Mrs. 
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Ayrton, on ‘‘The Origin of Sand-Ripples.” The 
lecture was delivered extemporaneously—a some- 
what remarkable feat for a lady, considering the 
many experiments that had to be made and the 
nature of the subject. A large number of the 
members of the Association attended. The lecture 
was accompanied by lantern slides, diagrams, and 
by a number of practical illustrations. The latter 
were carried out by means of glass tanks caused to 
reciprocate by electric means. This movement set 
up waves of a definite length in the water contained 
in the tanks, and in this way the formation of ripples 
was produced in sand resting on the bottom of the 
tanks. The lecture was of considerable length, and 
we can only give an abstract of it here. 

Mrs. Ayrton commenced by pointing out that 
the sand-ripples, which formed so marked a fea- 
ture on the sea shore, although parallel to the line 
of breakers, were not produced by their edges, 
but were made entirely under water. The first 
great step towards ascertaining how the long 
sweeping motion of the sea could produce rows of 
quite small ripples was made 21 years ago by Pro- 
fessor George Darwin, who discovered that a vortex 
was set up in the lee of an existing ripple by the 
water flowing over it. These vortices supplied the 
key-note of the whole phenomenon, even to a 
greater extent, perhaps, than the Professor quite 
realised, for they not only helped to build up 
existing ripples, but were largely instrumental in 
starting them. The first experiment was made by 
the lecturer in a trough, 6 ft. long, in which the sand 
had been made smooth and level, and the water, 
which was about 1 ft. deep, was caused to swing 
periodically backwards and forwards by means of an 
electromotor. Small ridges were formed on the 
surface of the sand, and these increased both in 
height and in number as the oscillation continued. 
The water flowing immediately over any ridge 
revolved in a spiral vortex. This vortex swept the 
sand back towards the ridge, but the higher water 
fell down over the vortex, and moved straight on 
towards the end of the vessel. This brushed the 
sand forward away from the ridge, so that at a 
certain spot the sand was being swept away in 
both directions. At this spot there was the be- 
ginning of a new furrow, while the sand brushed 
up by the water flowing obliquely over the vortex 
was the nucleus of a new ridge. Ina 3-ft. trough 
the lecturer fixed an artificial barrier, and sprinkled 
wet black pepper in the water, and then, on oscillat- 
ing the trough by hand, there was seen the revolving 
vortex topped by the sweeping brush. It was 
shown that to produce a ripple-forming vortex the 
highest water in the neighbourhood of a ridge must 
be in its lee. This could not occur when water was 
flowing quite steadily in one direction, hence, con- 
trary to accepted opinion, it was concluded by Mrs. 
Ayrton that a steady current, without oscillation or 
wave-motion, and without sudden accelerations or 
retardations or any disturbances, could not produce 
sand-ripples. Further, if ripples had previously been 
made in sand, and such a steady stream were allowed 
to flow over them, they were gradually wiped out. 
An impulse given to the water running through 
the trough caused sand-ripples to be formed, but 
they rapidly died away. When the sand was 
sloped so that the wave struck against it and was 
reflected, the ripples took longer to die out. If, 
lastly, an pe Be were inserted, so as to divide 
the stream into two parts, which cressed one another 
and were reflected against the sides of the trough, 
ripples were produced which did not speedily dis- 
appear, but persisted as lumps, with the water 
running in irregular ways between them. These 
lumps were such as might be observed in the small 
streams flowing into the sea on a sandy shore, and, 
like them, were seen to be travelling generally in 
the direction of the flowing water. Next, by means 
of pepper, the lecturer showed the disturbance 
that occurred on both sides of the foot of a sub- 
merged barrier when a streem jof water impinged 
on it. If the stream were a quick one, the disturb- 
ances were in the nature of boiling; but when the 
stream was slow, the disturbances were true vortices. 
But they were not of the ripple-forming type. If 
the vortex at the rear of the barrier were sufficiently 
strong, it scooped out the sand, producing a depres- 
sion at the rear of the obstacle; whereas if it were 
weak, the direct stream silted up the sand against 
the barrier, and, as the water then flowed smoothly, 
the rear vortex disappeared. This explained why 


on the rear side of the same weir the running 
stream sometimes scooped out the sand, while at 
others it silted up the sand against the weir, 


It 





was next shown that it was possible to imitate sand- 
ripples on the sea shore with water running in one 
direction only, if the sand were sloped so that the 
water ran up it, as it did on the sea shore. The 
waves at the edge of the retreating tide wiped out 
the ripples—except where there was a pool—so 
that water was left over them until after the sea 
had retired. 

A vote of thanks to Mrs. Ayrton for her very 
interesting lecture was moved by Mr. Parsons, and 
the meeting then adjourned. 


TEMPERATURES IN INTERNAL-ComBuSsTION Morors. 


On the members of the Engineering Section 
assembling on the morning of Friday, August 19, 
at 10 o’clock, Mr. Parsons again occupied the 
chair. Three papers were first read and discussed 
together. The first of these was by Mr. E. Dugald 
Clerk, the subject being ‘‘ Flame Temperature in 
Internal-Combustion Motors.” The next _ wi was 
by Professor H. B. Dixon, and was on ‘‘ The Specific 
Heat of Gases at High Temperatures.” The third 
paper was by Professor B. Hopkinson, and was on 
dg satiety he Calorimetry.” 

Mr. Clerk began his paper by pointing out 
that had we lived in a world with a much denser 
atmosphere, the internal-combustion engine would 
have been developed on very different lines. 
The non -compression engine of Lenoir would 
have then been more successful, and the in- 
vention of Brown in 1826, which aimed at a 
vacuum gas - engine, would have been possible. 
Supposing our atmosphere were equal to seventy 
times the actually existing atmospheric pressure, 
the compression combustion motor would not have 
appeared at all; indeed, the explosion pressure 
would have been so great that it would have been 
necessary to reduce the pressure. Experiments 
made by Petavel were quoted in support of 
this view. The author, continuing, pointed out 
that the loss incurred by the passage of heat 
to the walls of an explosion chamber did not 
increase in proportion to the increase of pres- 
sure or density of the gaseous mixture before ex- 
plosion. Petavel had shown by experiment that 
with an atmosphere of 100 density loss by heat 
transferred to the walls of the combustion chamber 
only increased sixfold, as compared with that due to 
unity of pressure. Gas-engines would therefore, 
at a given temperature, be more economical if ope- 
rated at an atmosphere of double density. This 
has been shown by the loss of power and heat 
efticiency that had resulted from gas-engines worked 
at high mountain levels. Great difficulties were ex- 
perienced in the working of gas-engines with large 
cylinders, due to the unequal expansion of the 
metal in contact with the hot flame; and it was 
of importance, therefore, to reduce flame tempera- 
tures without reduction of pressure. The author 
had, accordingly, thought out a method by which it 
seemed possible to reduce the maximum tempera- 
ture to 1200 deg. Cent., and yet to maintain a 
mean pressure then only to be attained with 
high temperatures, the idea being to increase 
the atmospheric pressure artifically. An ordi- 
nary four-cycle gas-engine was arranged so that 
at the outer end of the stroke the piston over- 
ran a ring of ports in the cylinder-walls. These 
ports led to an annular space which was water- 
jacketed. In one set of experiments made with 
this engine an additional charge of air, com- 
pressed by a pump, increased the pressure in the 
cylinder after the working charge had been drawn 
in ; the air being introduced through the annulus. 
There was a piston valve, operated from the 
engine-shaft, that opened at the proper time to 
fill up the annulus. By means of diagrams the 
author showed the results of this device. With- 
out added air the thermal efficiency was 27.7 per 
cent., which was about 1 per cent. below the usual 
result. The diagram taken when air was added 
showed that the thermal efficiency was increased 
to 34.4 per cent., while the temperature was re- 
duced from 1700 deg. to 1200 deg. An addition of 
about 20 per cent. was made to the diagram, but 
the air-compressing pump was driven from the fly- 
wheel shaft, and, of course, influenced the mecha- 
nical efficiency. Experiments were also made with 
the same engine, additional pressure being obtained 
from the exhaust gases ; an air-compressing pump 
was not, therefore, needed. The same annulus and 
ring of ports in the cylinder were used for the pur- 
pose, the mechanism being so arranged that cooled 
exhaust gases, sufficient to bring the pressure up to 
an equivalent to the higher atmosphere desired, 





were passed into the cylinder. The data obtained 
by indicator diagrams, when compared with the 
best results reached by Professor Robinson, as 
recorded in his book, showed an increase of 5 brake 
horse-power, whilst the thermal efficiency was 
raised from 28.7 to 32.5 per cent. The brake tests 
gave an advance from 25 to 27.5 per cent. The 
National Gas-Engine Company had constructed an 
engine of 300 horse-power, in which the system of 
air super-compression was used. The front end of 
the cylinder was arranged as an air-compressing 
pump, the air passing into a reservoir. The pres- 
sure of the charge was raised about 7 lb. per square 
inch. The compressed air was also used for driving 
out the exhaust products from the cylinder, the 
engine being thus both a super-compression and 
a scavenging engine. By means of calculations 
made from diagram results it was shown that a 
mean pressure of over 100 lb. per square inch was 
obtained with the very low maximum temperature of 
1200 deg. Cent. The reduction in temperature 
resulted in a smooth working engine, and there was 
no tendency to pre-ignition or overheating. The 
piston was not water-cooled, yet the engine ran 
perfectly on full load with consecutive ignitions at 
160 revolutions per minute. 

The difficulty in the design of large gas-engines 
was, the speaker added, due to the high tempera- 
ture of flame affecting the cylinder. With small 
engines the same difficulty was not felt. The lower 
limit of maximum temperature was now about 
1400 deg. Cent. The author considered that the 
means he had employed for reducing the tempera- 
ture without reducing the pressure offered a pro- 
mising solution to the problem. 

Professor Dixon, whose paper was next read, 
said he had been engaged for twenty years in ex- 
perimenting on the specific heat of gases at high 
temperatures, and he had found that it was not 
possible to completely burn carbonic oxide gas 
at very high temperatures. That, he considered, 
indicated one limit to the extended use of the gas- 
engine. He had made experiments to determine 
the specific heat of carbonic oxide at different pres- 
sures, using a steel bomb pressed to 400 to 500 
atmospheres. This was dropped into a water calori- 
meter, special precautions being taken not to lose 
any of the heat in the process. The general result 
was that the specific heat rose with the increase of 
temperature up to 400 deg., but at higher tempe- 
ratures dissociation was set up. Better results 
would be obtained with hydrogen. Professor Dixon 
explained by means of diagrams the manner in 
which he had photographed the rapidity of explo- 
sions taking place in glass tubes. Some experi- 
ments which he mentioned of the manner in which 
his results were checked by means of sound waves 
were also of great interest. We hope on a future 
occasion to be able to deal more fully with Pro- 
fessor Dixon’s paper. 

Professor Hopkinson’s paper, which came next, 
we print in full on another page of our present 
issue. 

The three papers were discussed together, the 
discussion being opened by Professor B. Hop- 
kinson, who compared the diagram obtained by 
Mr. Dugald Clerk from his engine with that 
which would be given by a Kérting engine having 
about the same compression pressure. Mr. Clerk, 
he said, cut off the toe of the diagram, and 
so far lost useful work; but by his metiaod he 
obtained lower temperatures in the cylinder, and 
thus gained ease of running and less loss of heat 
through the cylinder walls. Mr. Clerk pumped in 
more air with his arrangement. The proportion of 
air to gas with an ordinary engine was 9 to 1 ; but 
Mr. Clerk added five volumes, so that he had 
fourteen volumes of air to one of gas. This would 
lessen the explosibility until it would be much 
slower than was indicated by Mr. Clerk’s diagram. 
He gathered from this that the mixture was not 
really homogeneous, but that there was stratifica 
tion. Mr. Clerk had said that the heat loss to the 
enclosing walls of an explosion chamber did not 
increase in proportion to the increase of pressure 
or density of the gaseous mixture before explosion, 
and he quoted Mr. Petavel’s experiments. The 
speaker would point out that Mr. Petavel had 
experimented with gases at rest or very slowly 
moving, whilst in a gas-engine the gases were 1n 
violent motion. This, he considered, would modify 
the extent of heat loss through the cylinder walls. 
Another feature on which this motion might have 
some influence was the suppression of heat on 
gaseous explosions ; but whether the velocities were 
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big enough to account for any substantial propor- 
tion of the losses of the explosion was an open 
question. He proposed making experiments to 
show what was the amount of motion of gases. 
The curve of expansion in the gas-engine followed 
the adiabatic curve of air, whilst it was known that 
heat was lost. . He suggested that that might be 
accounted for by the kinetic energy due to the 
violent motion of the gases which would be damped 
out by viscosity’ and converted into heat. That 
explanation he considered as reasonable as the one 
founded on the after-burning of the gases. 

Dr. Schréter wished to compliment Mr. Clerk on his 
new type of gas-engine, which he considered one 
of the greatest importance. The theory of the gas- 
engine might now be considered as established, 
and the object of research should be to diminish 
loss by practical means, of which the example put 
forward by Mr. Clerk was a good instance, for, as 
was well known, the great loss of heat was through 
the walls of the cylinder. Mr. Clerk’s suggestion 
was a practical idea, for it did not interfere with 
the ordinary working of the gas-engine. He 
thought that if the plan of compressing air were 
followed, mechanical difficulties might arise; but 
this would not be the case if the products of com- 
bustion were used. He was of opinion that the 
specific heat of gases did not depend on tempera- 
ture alone, but was also influenced by pressure. 
Referring to the method of testing gas-engines, 
followed by Dr. Hopkinson, in which the tempera- 
ture of exhaust gases was taken, he thought that 
it would give good results. In Germany experi- 
ments had been made on the same lines with success, 
the difference between the heat accounted for and 
that not accounted for being no more than 2 to 
3 per cent. 

Sir Andrew Noble said that he had made experi- 
ments in burning gases under high pressure, and 
had found that at high pressure the specific heat 
had not varied so much as he had expected. He 
had worked at temperatures from 5000 deg. to 
6000 deg. Cent., and at pressures from 500 to 5000 
atmospheres. At these different pressures it was 
difficult to think that the same explosive was being 
used ; and the differences in composition of the 
gases made it very difficult to calculate the results ; 
but it appeared that the specific heats were less at 
high pressures than at low pressures. 

Professor T. Hudson Beare was much interested 
in the beautiful way, introduced by Professor 
Hopkinson, of measuring heat of exhaust gases. 
It was analogous to a method used by the 
late Mr. Bryan Donkin in steam-engine trials, 
when the indicated heat was calculated and the 
exhaust heat in the condenser water was measured. 
This was a more convenient method than measuring 
the heat put into the engine. The heat that passed 
away in the exhaust gases was very accurately mea- 
sured in the Society of Arts’ trials. 

Professor Barr said that the heat measurement 
of the exhaust steam was introduced by Hirn, and 
was adopted by Donkin, as the latter had stated. 

Mr. Smith wished to state, as a matter of his- 
torical interest, that there were records in Magda- 
lene College of a model of a gas-engine which 
worked successfully in the year 1820. The work 
done was shown by a diagram, and there was a 
new form of link motion. 

Mr. Barker asked if the effect of supercompres- 

sion in engines working at less than full load would 
lead to the necessity for a return to the hit-and-miss 
form of governing. He would also like to know 
what effect the reduction of temperature would 
have on tar in the gases from producers. With 
bituminous fuel finely divided tar would be brought 
over, and would the constituents of this, at’ the 
lower temperatures, be volatilised, or would it 
accumulate in the cylinder and valves? Another 
speaker asked if Mr. Clerk had made any attempt 
to insulate those interior parts of the engine which 
were not rubbing surfaces. 
_ Colonel Crompton said that if any non-conduct- 
ing substance were used as suggested by the last 
speaker, it might become so heated as to prema- 
turely ignite the charge, whereupon the former 
Speaker explained that he did not propose any 
material of a description that would lead to such 
result, but some other metal of less conductivity. 

Mr. Dugald Clerk said that the question of the 
Specific heat of gases had occupied his mind for 
many years, and he had originally thought. that 
differences might be accounted for by dissocia- 
tion. What Professor Dixon had said was impor- 
It had been assumed by 


tant in that direction. 


|some that when the maximum temperature was 


reached, combustion’ was complete, and the vessel 
would be filled with flame. There was, however, 
the time element to consider, and when the flame 
had penetrated through the mass there might still 
be continued combustion. He considered Professor 
Hopkinson’s method of determining heat values was 
better than measuring the gas as supplied to large 
engines, and calculating the heat value. Experi- 
ments bearing on this subject had been made in 
America, the calorimeter used being a feed-water 
heater. Professor Schréter had also mentioned 
what had been done in Germany. There were 
being prepared by the National Gas-Engine Com- 
pany three gas-engines to be used for the experi- 
ments that were to be made for the Institution of 
Civil Engineers’ Committee, of which he was a 
member. Professor Hopkinson’s calorimeter was 
so convenient that he proposed adopting it for 
these experiments rather than the feed - water 
heater he had intended using. The internal- 
combustion engine was advancing rapidly, and 
he anticipated that before any very long time 
Atlantic liners would be seen crossing the ocean 
without steam boilers, and using, for a given 
power, one-third the amount of fuel now con- 
sumed. In further reference to what had been 
said in the discussion, he would point out that a 
gas-engine mixture would stand compression in a 
way that would not be possible with the oil-engine. 
He acknowledged, however, that there might have 
been some stratification with the introduction of 
compressed air, as had been suggested. He hardly 
agreed with Professor Hopkinson’s theory, which 
was entirely new, as to the effect of the kinetic 
energy due to the movement of the gases, and 
thought he, Professor Hopkinson, would have some 
difficulty in upsetting the older theories. To make 
Professor Hopkinson’s position good, the gases 
would have to move at velocities so great as not 
to be probable. In regard to the remarks of 
Professor Hudson Beare and Professor Barr, 
he agreed that greater scientific accuracy was 
secured by the measurement of the heat losses ; 
and he was much interested in what Mr. Smith 
had said about the early gas-engine of 1820. He 
would be glad to have a note of thereference. [Mr. 
Smith here said the engine worked with hydrogen 
and common air, it being a vacuum engine. An 
account of it would be found in the first volume 
of the Cambridge Philosophical Society. ] Mr. Clerk, 
continuing, said the information was extremely 
gratifying, as it gave the inception of this form of 
engine to this country, whereas it had hitherto 
been awarded to Italy. Mr. Barker had referred 
to the tar difficulty ; he could only say that tar 
must not be admitted to the engine at all, or it 
would give trouble. There were many methods of 
eliminating tar from the gases. He had found no 
difficulty in governing due to supercompression 
with engines working on his system. He had been 
asked whether it was desirable to ignite in more 
than one place. In many big engines there were 
two and three ignitions, and in others there were 
four, supplied one after the other by magneto- 
igniters. The suggestion that a non - conducting 
material should be used inside engines was a very 
old one. Glass, fireclay, and porcelain had been pro- 
posed ; but the difficulty arose that in about ten 
minutes such substances were brought to a white heat. 
It was rather the aim to get rid of the heat. For 
instance, if a bolt were introduced, it would speedily 
get so hot that it might ignite the mixture prema- 
turely, and, indeed, the engine might be kept 
working all day without any other means of 
ignition. 

Lord Kelvin said that the meeting had listened 
to a most interesting discussion, which had covered 
a period extending from the earliest gas-engine of 
1820 down to the latest types introduced. The 
reference by Professor Hopkinson to the motion 
of the products of combustion suggested an in- 
teresting relation to a modification of the steam- 
engine which all engineers present would have 
in mind. In the old reciprocating engine the 
best practice was to have no velocity of the 
steam in the cylinder; but Mr. Parsons had 
gone to the other extreme, and had produced an 
engine depending on the velocity of the steam for 
its effect. Professor Hopkinson’s remark as to 
the velocity of the gases in the cylinder after 
ignition was, therefore, very suggestive in regard 
to the energy produced. ‘The gun: was the 
greatest of internal - combustion engines. Sir 








Andrew Noble’s experiments bore on this subject, 





there being a continuance of combustion pushing 
the projectile out of the bore. 

Mr. Parsons asked Sir Andrew Noble whether 
in his experiments there was noticed any evidence 
of dissociation. Sir Andrew, in reply, said that 
there was no appearance of dissociation during cool- 
ing. The vessels had to be very strong, and the 
heat of the explosion was communicated with ex- 
treme rapidity. A pressure of 10 tons to the square 
inch was in 4 seconds reduced to 5 tons. He had 
taken the gas from the breech of a gun immediately 
upon opening, and had found the analysis the same 
as that fired in a closed vessel. 

Professor Hopkinson, referring to Mr. Dugald 
Clerk’s criticism of his suggestion as to the move- 
ment of gases, said that he had made a rough cal- 
culation, and found that a mixture of one volume 
of gas and nine of air, exploded in a vessel of 
1 cubic foot capacity, would produce 66 British 
thermal units, and would produce a velocity of the 
gas very much less than that mentioned by Mr. 
Clerk. The figures were given, but, unfortunately, 
we failed to hear them. He pointed out that the 
erosive action of gases, due to their motion, had a 
powerful effect in guns, and that was another evi- 
dence of its energy. This was further supported 
by what Professor Dixon had stated in his Bakerian 
lecture, when he showed that a glass tube was 
shattered by the explosion of a gas when the pres- 
sure did not exceed 10 atmospheres. This effect 
was, he thought, due to the kinetic energy in the 
gases. 

Professor Dixon explained by diagram about the 
photographing, from the generating point, the flame 
of an explosive mixture, and the time element 
introduced. He was of opinion that not all mole- 
cules were chemically fruitful at first, but after- 
wards they might come together and combine. No 
doubt Mr. Clerk was right in saying that chemical 
combination was not necessarily the same as flama- 
tion. He also thought Professor Hopkinson was 
justified in anticipating that energy was due to the 
great velocity of the gases. The manner in which 
sound waves modified the explosive effect, as 
shown by experiments ‘carried out in glass tubes, 
was most interesting. 


Receiver Drop in A Compounp ENGINE. 
A paper by Mr. J. W. Hayward on this subject 
was next read in abstract, but led to no discussion. 
The meeting then adjourned, a paper by Mr, 
A. H. Peake on ‘‘ Superheated Steam” being taken 
as read, 


ELECTRICITY FROM WATER. 


On Monday, August 22, the proceedings opened 
in Section G with a paper by Mr. A. A. Campbell 
Swinton, on ‘‘ Electricity from Water-Power.” The 
author pointed out that the earliest example of the 
production of electricity by water-power on a prac- 
tical scale, and its transinission to a distance, was 
the late Lord Armstrong’s installation at Cragside, 
which was put up in 1882. Since then the great 
development of such installations has, up to re- 
cently, taken place almost exclusively abroad. In 
this country, however, a number of small elec- 
tric-lighting plants operated by water-power' for 
private house-lighting have been put up, and 
even in towns, such as Salisbury and Keswick, 
water-power has been employed to assist steam- 
power. Probably a few hundred horse - power 
would cover the whole of the plants at present 
running in Great Britain. The author gave a 
table of the water-power employed for electrical 


installations in various countries, so far as 
he could get particulars. The total amounted 
to nearly 14 million horse-power. The United 


States had by far the largest figures, the horse- 
power credited to them being over half-a-million 
(527,467), Canada following with nearly half that 
total (228,225). Italy came next with 210,000 horse- 
ower ; France followed with 161,343, and then 
Rwitzedland, with 133,302 horse-power. Germany, 
with about 81,000, and Sweden, with 71,000 horse- 
power, were the only other countries having at all 
a considerable quantity of water-power in use for 
electrical purposes. The total for Great Britain 
was not quite 12,000 horse-power. 
The author thought it reasonable to conclude 
that the installations of which he had not been 
able to obtain particulars would bring the total 
power of the world from water used for electrical 
purposes up to over 2,000,000 horse-power. This 
would be about double the total steam-power at 





present devoted to the same use. The saving of 
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coal due to the use of this water would amount to 
11,720,000 tons a year, on the assumption that the 
power would be used for twelve hours a day, and 
that 3 lb. of fuel would be consumed per horse- 
power-hour. This, however, would only mean 2 per | 
cent. of the output of coal in the world, the total | 
on an average of the last five years being 632,000,000 | 
tons. Taking an average cost of 10s. per ton, the | 
money equivalent would be 5,860,000/., an amount | 
representing the intereston more than 100,000,000/. | 
of capital at 5 per cent. per annum. | 

The paper next proceeded to give some interest- | 
ing figures respecting some of the foreign installa- 
tions. The longest distance over which transmission 
had so far been commercially effected was probably 
the 232 miles of line belonging to the California Gas 
and Electric Corporation, which stretched to beyond 
San Francisco. The same company owned another 
line of 142 miles, the power obtained being 14,000 
horse-power, developed from a head of 702 ft. 
Another long line to San Francisco belonged to 
the Standard Electric Company, and was 147 miles 
long. Over this 10,000 horse-power was regularly 
delivered. The same company had 217 miles of 
power line in operation. The voltages ranged from 
55,000 to 67,000 volts. Mention was also made of 
the 50,000 horse-power and the 125,000 horse- 
power plants of the Canadian Niagara Power Com- 

y and the Electrical Power Company of Ontario, 

th of which will employ pressures ranging up to 

60,000 volts. There was also the Cauvery Falls 

electric power scheme in India. This had been at 

work over two years, and transmitted 5000 horse- 

power to the Mysore Gold-Mines at a pressure of 
35,000 volts. 

Turning to the British Isles, the only large 
water-power plant now at work was that of the 
British Aluminium Company at Foyers. At pre- 
sent the gross horse-power was 7000, but 2000 addi- | 
tional horse-power was being installed. The same | 
company had obtained Parliamentary powers for 
a further large water-power installation on Loch 
Leven. This would give 17,000 gross horse-power. | 
The reservoir was artificial, and would contain 150 | 
days’ storage of full power, the head of water at 
the turbines being 964 ft. Another water-power 
scheme was being developed in Wales by the 
North Wales Electric-Power Company. The first 
installation was being erected under the superin- 
tendence of Messrs. Harper Brothers. The power 
would be derived from Lake Llydaw on Snowdon. 





This lake was about 1} miles long and } mile wide, 
its area being 5} million square feet. The catchment 
area was 1} square miles, and being in the track of 
the Atlantic depressions, it had one of the heaviest 
rainfalls in Europe, the amount being 180 in. per 


MESSRS. BUXTON 





alternator, giving 11,000 volts at 40 periods per 
|second. This company had also secured a further 





annum. In 1903 the phenomenal figure of 260 in. 
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SCALE 40 LBS.TOI INCH 


| Loch. Sloy, which was 5 miles north of Tarbet, on 
|the side of Ben Vorlich, between Loch Long and 
‘Loch Lomond. Loch Sloy was 757 ft. above Loch 
|Lomond, the latter being 26 ft. above sea-level. 
The catchment area was 3801 acres, with a rainfall 
of 74 in. per annum, of which about 60 will be 
collected. A dam will raise the level of the loch 
by about 60 ft., and will impound 240 million cubic 


| 


was reached. The, quantity of water running from 
the lakes in spring was averaged by the snow which 
melted on the sheltered eastern side. A dam 100 ft. 


in length will raise the level of the lake 20ft. The : 
water will be drawn off by a tunnel 600 ft. long at | feet of water, with a calculated net fall of 700 ft. 
a point 50 ft. below the level that will be reached to 9 reeves This storage “— — =. 
when the dams are reg, ig and these will then | a ae rie cht ot 10 a * Th —. nail 
have storage foe ninety days. She otal tall utilioed | OS tS in’ an open contnib 2000 yards in 
— an “on pe Bo cA elit | length, and then in a steel tgeag for Aor a 
calculated at 8200 horse-power. The first installa- | Electric energy will be taken to Dumbarton an 
tion will consist of two steel pipe-lines and four | = Pgae re weer me head of pores ene _— 
oe sets, each consisting of a double ber aed ’ “te 40. n00 te panera to 10.000 volts 
ee ee i | Mr. Campbell Swinton’s estimates of the efficiencies 
and cost of the installation are so interesting that we 
| quote them in full from his paper. He says:— 
‘‘The following are the efficiencies which it is 
calculated will be obtained :— 











water power at Llyn Eigiao, in the Conway Valley, 
with a fall of 800 ft. Here it was calculated there 





would be nearly twice as much power as at the 
‘former installation. The puwer p sate will be ee io 
used for working certain light railways, and ulti- Open conduit Per Cent. 
mately electric energy will be supplied throughout Pipe-line... } 75 
a ys area. Three-phase current will be used, | Tarmenee.., i.e sts 
and the transmission line will be a bare copper wire Three-phase generators $5 jo 
0.324 in. in diameter, carried by wooden poles. | Hlagk toacion traneuntasicat line i 93 
The distance will range up to 12 miles. Step-down transformers... ... ... . 7 
The latest power scheme in the United Kingdom | Underground distribution (say 6000 volts 

was that of the Scotch Water-Power Syndicate. The | average) Te ee aed 
electrical details had been worked out by the! : 

Total efficiency . 58.6 


author of the paper and Mr. W. V. Graham. It was | 


first intended to develop a power in connection with| ‘This is on the assumption of the energy being 
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delivered to customers at 6000 volts. If, as is, 86 per cent. in the transformation to continuous 
probable in most instances, it will be delivered at | current, making a total over all efficiencies :— 


lower voltages, there will be a further transforma- | 
tion, the efficiency of which will be 95 per cent. in| 
the case of transformation in pressure only, and 


55.6 per cent. for three-phase current delivered, and 
50.3 per cent. for continuous current delivered. 


‘So soon as a market has been found for the 








| total power procurable from Loch Sloy, it is intended 

to utilise a further water-power, for which the 
| rights have also been obtained, at Ardlui, about 
2 miles further up Loch Lomond. This power is 
also fed by a small loch, with an available fall of 
800 ft., the horse-power obtainable being about 
half that available at Loch Sloy. The Scotch Water- 
Power Syndicate have, in addition, obtained the 
rights to still further water-powers on the Breadal- 
bane estate that exist further north, and these will 
be utilised as soon as the demand for power justifies 
the capital expense. 

‘*Tt is because of these additional powers (which 
will considerably extend the length of the trans- 
mission) that it is proposed from the start to em- 
ploy so high a pressure as 40,000 volts. 

‘* It is estimated that the total cost of the Loch 
Sloy scheme, including the transmission line and 
the distribution to the various factories, will not 
exceed 200,000/., which, on a basis of 5000 horse- 
power delivered, works out at about 401. per horse 
power, everything included. Seeing that many of 
the existing electric generating stations worked by 
steam have cost almost this amount for land, 








buildings, and generating plant, this does not 
appear to be an excessive figure, and it may be 
pointed out as an interesting fact that the 20 miles 
of overhead transmission line only accounts for 
some 24,0001., or about 12 per cent. of the total 
expenditure. This, coupled with the fact that. the 
calculated loss on the transmission line at full load 
will only amount to about 7 per cent., and the 
step-up and step-down losses to another 6 per cent., 
making 13 per‘cent. in all, will give some idea of 
the extent to which the length of the transmission 
line is but a comparatively unimportant factor in 
schemes of this description. It may be pointed out, 
further, that the above-mentioned line loss of 7 per 
cent. is upon the basis of only one of the two 
duplicate transmission lines being in use. When 
both are employed, the line loss will be reduced 
to 3 per cent., and the total transmission loss at 
full load will be only a little over 10 per cent. 

‘“‘The main transmission will be on the three- 
phase system, over two sets of three copper con- 
ductors, each about ,% in. in diameter ; the possi- 
bility of conveying as much as 5000 horse-power 
over a distance as great as 22 miles, with only 34 per 
cent. loss, by means of such comparatively small 
wires, being, of course, due to the high pressure 
employed.” 

The discussion on this interesting paper was 
opened by Sir William Preece, who said he had’ 
listened with a great deal of interest to the large 
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amount of detail in the paper. Such information 
was very difficult to-collect, as -he had-found. when 
he had to deal with water-power. It might be of 
interest to state that the first concession for the 
use of the power of Niagara was brought to England 
to be financed. This was about the year 1878 or 
1879, when an American colonel came over to raise 
the capital needed to float the scheme. He had 
approached certain bankers, and they asked for 
the opinion of an expert. The speaker had.been 
appointed to report on the matter. The proposal 
was to convert the water-power into electrical energy 
and transport it to New York City and Albany. 
It was quickly seen that the problem was one chiefly 
of money. The simple question was what would be 
the cost of energy as delivered, and would it com- 
pare favourably with existing means of obtaining 
power. He came to the conclusion that it would, 
at that time, be impossible to transmit current 
more than 30 miles with profit, and his report was, 
therefore, against the scheme. He had added that 
to use the power of Niagara to advantage it must 
be employed on the spot. English engineers were 
often asked by the public why they did not go to 
Switzerland for examples, and use water-power here 
as the Swiss engineers did in their country. That 
was just what English engineers would do if they 
had the water-power. Asa matter of fact, he did 
not know of a mile of river in this country with an 
available fall that was not utilised. In Switzerland, 
on the other hand, they had an excess—millions of 
horse-power not used. In England it was cheaper 
to burn coal. Again, it was said that in the case 
of the Nile advantage should be taken of the power 
of the water at the great Assuan Dam, and current 
should be transmitted 600 miles to Oairo. At the 
dam there were 180 sluices, every one passing 
water capable of giving 1000 horse-power ; there was 
180,000 horse-power running to waste. A scheme 
to use the Nile water had been brought forward some 
time back, but it was found, however, on inquiry that 
rather than transmit current through a bare copper 
wire across the desert, it would be cheaper to carry 
coal from Cardiff and generate electricity by steam- 
engines on the spot. This showed again that the 
ultimate solution of the problem was one of finance. 

Major-General Webber agreed with the last 
speaker that the ultimate solution of these ques- 
tions rested on financial considerations; but an- 
other factor was the condition of the water supply. 
On the Nile scheme there was one circumstance 
that should now be taken into consideration : that 
was that provision had since been made against the 
change from high to low Nile. In this country a 
scheme had been brought forward to utilise the fall 
of 5 ft. on the Thames for lighting purposes; but 
here it was found that for ten or twelve daysin the 
year the water was practically level, so that the 
hydraulic head disappeared. That would. pre- 
clude the use for lighting purposes, unless an 
alternative steam plant were provided, or arrange- 
ments were made for storage which were not 
within the bounds of practical working.. Other 
circumstances altered the conditions in different 
countries. For instance, in America there were, 
on the spot, unlimited supplies of suitable poles 
for carrying overhead wires, but here the cost of 
such material would be considerable ; besides which, 
there was the more settled nature of the country to 
act as a barrier. Lately it had been proposed that 
legislation should be passed, in virtue of which 
transmission lines should be carried straight across 
country. At present the Government telegraph 
and telephone lines almost monopolised the roads, 
and made it very difficult to use them for power 
conductors. If the lines could be carried straight, 
so.as not to follow the windings and turns of roads, 
it would much facilitate the work ; but until such 
legislation was passed, the transmission of power 
over distances would be much checked. That the 
author had been able to state that a 20-mile line 
could be constructed for 24,0001. was a great point. 

Mr. W. M. Mordey also pointed out that the 
popular notion, which so largely prevailed, that 
water-power was a cheaper method of providing 
electric power, was often wide of the mark, and 
that coal was often the much less costly alternative. 
In some places abroad the waterfalls could be used. 
He. had made a careful examination of a scheme 
for using seven falls in South Africa, and found 
that, on. account of the variation in the rainfall, 
they could only be used for apart of the year. 
Steam-power would, therefore,. have been necessary 
during part of the year, and this would have 
involved the capital expenditure for both systems. 





An installation for water-power would cost twice 
as much as the existing cost for steam-plant. In 
Switzerland the position was that coal was dear, 
and the melting of the glaciers in summer more 
than ~made up for any decrease in the rainfall, so 
that there was often more water in summer than 
in winter. The Lake of Geneva was 7 ft. higher 
in summer. In spite of this there were some 
places in Switzerland where steam-power had had 
to be put in. Generally he thought that in this 
country we should distribute our power more 
cheaply by means of coal trucks on the railway than 
by electric conductors with power generated through 
the medium of water. 

Another speaker pointed out that turbines had 
recently been introduced which would utilise a 
varying head with advantage. 

Mr. Charles Hawksley also referred to the diffi- 
culty of using water-power in this country, owing to 
the variation in the supply. This would necessi- 
tate for any big- scheme a large lake to act as a re- 
servoir. . There was an advantage in water-power 
where impounding was not needed, but storage 
was a great source of expense. In regard to the 
Nile it was overlooked that the reservoirs were 
constructed for purposes of irrigation, and would 
be drained at certain periods, to the extent that only 
the natural flow would be available. When it had 
been attempted to combine water and steam power, 
the results had not been very successful financially, 
the capital outlay being too great. 

Mr..W. McLellan pointed out that at Dumbarton 
the electric company were paying but 5s. per ton 
for their coal. Also at Buffalo, which was: but 18 
miles from Niagara, they were putting down a 
steam plant. 

Professor Jamieson said that the water-power in 
Scotland was all appropriated. 

Mr. Parsons said that in all cases it was necessary 
to differentiate which power should be put in. . In 
some cases of intermittent supply, water-power was 
not objectionable in conjunction with steam. 

The author, in reply, said no doubt Sir W. 
Preece was right in laying stress on the money 
question ; but at present he was debarred from 
discussing the problem in consequence of business 
considerations which were pending. Those who 
were interested in the Dumbarton supply, however, 
knew what the cost of electricity was in that dis- 
trict, and they knew that they could, in one case, 
give a cheaper supply than was obtained by steam 
where Mond gas was being used. In regard to 
intermittent flow, the dam referred to would enable 
5000 horse-power to be supplied for 100 days with- 
out rain, and that was a longer drought than had 
yet been recorded in the district. The country 
was wooded like Switzerland, and there was an 
ample number of trees to supply all the poles 
needed. The line also would be taken irrespec- 
tive of the roads. Mr. Hawksley had intimated 
that water-power was not useful if it had to be sup- 
plemented by steam ; but in Salisbury the water- 
power was found to be of great advantage, as it 
could be used with varying load, and took the 
place of accumulators. Dams and overhead wires 
did not depreciate much with time, and the labour 
involved was less than with steam. 


ELectricity oN THE NortH-EasterN RaAtILway. 
A paper by Messrs. C. H. Merz and W. McLellan 
on ‘*The Use of Electricity on the North-Eastern 
Railway ” was next read by Mr. McLellan. The 
authors first discussed the influence of the introduc- 
tion of electric traction on tramways on the sub- 
urban traffic of railways, showing how it may have 
resulted in taking some of that business. The well- 
known features of greater acceleration and other 
influences due to electric power were next men- 
tioned. The North-Eastern Railway Company had 
decided to use electricity on their Tyneside lines, 
using a third-rail and a continuous-current system. 
Energy was developed as three-phase alternating 
current of 40 cycles per second at a pressure of 
6000 volts. This was transmitted to five sub- 
stations, where it was converted by stationary 
and rotary converters to continuous current at 
600 volts. The return circuit was through the 
running rails. There were three electrical lines 
from Newcastle ; that which served the north 
and east districts of Jesmond, Gosforth, and 
Benton, the direct line through North Shields, 
and the riverside line, chiefly used for goods. The 
main line to Benton had also .been electrically 
equipped, whilst about eight miles of a new 
suburban line would be operated by electricity 





within the next few weeks. The service given will 
be practically quarter-hour trains on all lines except 
the riverside line. The multiple-unit system had 
been adopted. The well-known features of this 
system were discussed by the authors. Electric 
locomotives will be used for goods traffic. The con- 
ductor rail was 80 lb. per yard; where there were 
crossings and junctions electrical connection was 
made by underground cables. For provision 
against accident any section of the conductor-rail 
could be rendered dead by switches provided for the 
purpose. A diagram was exhibited showing the 
relative.importance of capital and operating costs 
with different load - factors, and a brief descrip- 
tion.of the generating station was also given. 
Three Parsons. steam - turbines were adopted, 
their normal capacity being 7000 electrical horse- 
power, there being a considerable margin for over- 
load. They were the largest steam-turbines in 
use in this country. Preliminary tests showed that 
with steam at. 200 1b. pressure, superheated 150 deg. 
Fahr., and a vacuum of 95 per cent., the steam 
consumption would not exceed 12 lb. per electrical 
horse-power per hour at any load between 4000 
and 7 indicated horse-power, and 11 lb. at the 
most economical load. This would be equivalent to 
15 1b. of steam per kilowatt-hour. Messrs. Brown, 
Boveri, and Co. have used only 14.7 lb. of steam 
per kilowatt-hour on a test.with Parsons turbines. 

Mr. Parsons,:in opening the discussion on this 
paper, said the scheme dealt with by the authors 
was quite the largest. up to the present in this 
country. It was not only the provision of electric 
power for a main railway, but also for lighting and 
power purposes. Some years before he had given 
evidence Fetore a committee of the House of 
Commons, and -in speaking of the cost of a similar 
system he had pointed out thatthe use of current 
for .electro-chemical pu poses. would: lead-to the 
reduction of the cost by equalising the load. _ The 
manufacture of carbide-of calcium was one of the 
objects to which he had made reference. As a 
by-product, given off at times of light load, he had 
calculated that power could-be sold at a price not 
exceeding that of water-power at the falls, or 0.2d. 
per kilowatt-hour, which would equal 5. per horse- 
power per year. This was the first occasion on 
which an electrical scheme for a similar purpose 
and of like magnitude had been brought before the 
Section. He would ask Mr. Hawksley to add a 
few words. 

Mr. Charles Hawksley said that he had listened 
to the paper with great interest, more especially as 
it showed how the great invention of the President 
of the Section had enabled a cheap and trustworthy 
source of power to be secured. 

Major-General Webber asked what provision 
had been made for condensing water, and what was 
the cost. Was the supply from gravity, or was it 
pumped from wells? In London the expense of 
providing condensing water had been found pro- 
hibitive. 

Mr. McLellan stated that the condensing water 
was taken from the Tyne and had to be pumped a 
lieight of 10 ft. 

Mr. Shoolbred said that the most important part 
of the scheme was its value to the commercial com- 
munity. He was of opinion that the public should, 
therefore, have some voice in its management. 

Mr. Thomson asked what steps had been taken 
to guard against the dangers incidental to a live 
rail. There had been several fatal accidents. 
There was only 6 in. between goods on a wagon 
and the conductor. He thought the distance 
should be increased. 

Mr. Dunell referred to a passage in the paper in 
which it was said that while the application of 
electric traction to elevated railways and trolley 
lines had been very rapid in America, there was as 
yet no case outside England of the electrification 
of an important section of main-line railway. The 
speaker thought it: might be of interest to state 
that five years previously a service of single electric 
cars were running on the regular railway lines in 
America. He had travelled many miles in cars 
the motors of which were supplied with current 
from a third rail,. the cars running between the 
ordinary steam trains. : 

Mr. Kershaw referred to the details of the design 
of the central station, and dealt more especially 
with the question arising in testing with regard to 
air leakage through brickwork. It would, he said, 
be of interest if more details could be given on 
the questions. ’ , 3 

Mr. McLellan, in replying to the discussion, said 
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that Mr. Hawksley was quite right in his remarks, 
for had it not been for the Parsons steam-turbine 
so good a curve would not have been obtained in 
the diagram. He regretted to say there had been 
more than one fatal accident, but the Board of 
Trade and the railway authorities were going into 
this question. It was, however, almost impossible 
to get an overhead conductor from which current 
could be efficiently collected. In regard to electric 
cars in America, to which one speaker had made 
reference, he had visited all existing systems, and 
had not found an installation on a main line of 
railway similar to that described in the paper. 


Losses IN Maanetisina Iron. 


A paper by Mr. W. M. Mordey and Mr. A. G. 
Hansard, on ‘‘ Energy Losses in Magnetising Iron,” 
was next read by Mr. Mordey. The author stated 
that not less than 25,000 tons—perhaps as much as 
50,000 tons—of coal are burnt every year in this 
country in magnetising alternate-current trans- 
formers. If the losses due to the alternating mag- 
netising losses in dynamos and motors were in- 
cluded, the figures would be multiplied threefold. 
This was due both to hysteresis and to eddy currents. 
Many engineers were content to test for hysteresis 
only, but this was not more important than eddy 
currents ; and the sum of both losses at varying 
densities and periodicities should be known. 
The authors had therefore adopted Swinburne’s 
plan of measurement of the total loss by a watt- 
meter. The following point of comparison was 
chosen :—The loss in iron sheets 0.014 in. thick, 
made up in the form of a transformer, and tested 
by a wattmeter, should be 0.38 watt per pound at a 
magnetisation of 2500 _B and at 100 periods a 
second. Best soft Swedish charcoal iron, carefully 
annealed, was generally specified ; but that was 
found to vary in its loss from about 0.3 watt per 
pound up to about 0.6. This led to serious diffi- 
culties. Although further lamination was desir- 
able, it was found difficult to get sheets thinner 
than 0.014 in., so that was adopted for all purposes. 
Messrs. Sankey and Sons, of Bilston, took. up the 
matter energetically, and an arrangement was 
made with them, in virtue of which the price was 
increased or reduced according to the standard loss. 
The consequence was that large variations of loss 
ceased, and it became possible to design trans- 
formers with something like certainty. The authors 
continued to employ the wattmeter test, its only 
drawback being the necessity to use a rather larger 
quantity of iron. By means of diagrams the authors 
proceeded to show the total losses at 50 and 
100 periods for good 0.014-in. iron. At 5000 B and 
100 periods the loss was about 1 watt per pound, 
and at 2500 B and 100 periods it was 0.32 watt. 
At 50 periods the loss was 1 watt per pound at about 
8500 B. The separation of hysteresis and eddy losses 
was calculated on the assumption that hysteresis 
varied directly as the periodicity, and as B'®, The 
eddy currents were fate assumed to vary as the 
square of magnetisation, the square of the periodi- 
city, the square of the thickness, and inversely as the 
resistance of the iron. As the eddies in ordinary 
thicknesses of plates were by no means negligible, 
it became a matter of some difficulty to reconcile 
those assumptions with the facts, especially when 
the total loss curve was found to be a B"* curve, 
as often happened. It was found that curves given 
in Kapp’s ‘* Transformers” had the same charac- 
teristics with regard to Bas the author's curves. 

Transformer stampings of thicknesses 0.0136, 
0.0189, and 0.0254 were tested on a Ewing hysteresis 
tester by an experienced operator. The results in 
watts per pound at 100 periods 4000 B were respec- 
tively 0.39, 0.38, and 0.40. The iron losses were 
shown bycurves, which were steeper than B!“ curves. 
A table, the figures in which were based on these 
curves, was given, the results showing that even 
with these thin sheets and moderate densities the 
eddy loss was of the same order of importance as 
that of the hysteresis. Further comparison led the 
authors to conclude that for thickness of 0.0136 
and 0.0189 sheets the increase was practically pro- 
portional to the square of the thickness; but as 
between 0.0136 and 0.0254 the average increase was 
less than the second power of the thickness by about 
30 per cent. As regarded the relation between B 
and eddies, the tests, on the whole, did not indicate 
any marked departure from the B? assumption. 
As regarded periodicity, the averages showed that 
the increase was as 1 to 3.46, instead of lto 4. The 
authors suggested that the result showing that eddies 
increased less quickly than the (thickness)? and 


(periodicity)? might be reasonably explained by 
assuming that the eddy circuits have self-induc- 
tion. The paper went on to suggest that it might 
be possible to ascertain the total eddies by mea- 
suring the total loss at two temperatures; and 
particulars were given of ballistic tests. 

Mr. Hadfield opened the discussion on this paper. 
He said that he had been for some years making 
experiments with special alloys with the hope of 
arriving at sume results. Special alloys were, how- 
ever, difficult to treat, but, thanks to Mr. Callen- 
dar’s instruments, they were able to obtain more 
accurate knowledge of temperatures. He hoped 
to give a paper to the Section on the subject at a 
later date ; and to show that the loss by hysteresis 
would be less than at present. 

Professor Ayrton was glad to hear the tribute 
paid to what Messrs. Sankey had done. He had 
not had time to get out the results of tests he had 
made, but it was not unusual to take the eddy 
losses as equal to hysteresis losses. The authors 
spoke of the 1.6 power of B as giving the hysteresis 
loss, but smaller powers had to be used with certain 
specimens. Professor Ayrton proceeded to ques- 
tion the accuracy of the authors’ conclusions, but 
there appeared to be some misunderstanding 
between the speaker and the authors, who appa- 
rently were not discussing on common ground. 

Mr. Stoney said that the authors had treated the 
subject in a practical way, and the method affected 
the electromotive force curve. The iron now 
obtained was not what it was formerly. It wasa 
pity details of the size and windings of the trans- 
formers mentioned were not given. The losses in 
armatures were much greater than ina transformer, 
due to hysteresis and eddy currents. What had 
been said, however, showed the great importance 
of perfect lamination. It was to be hoped that 
irons with silicon and aluminium alloys would be 
tried, as in actual armatures eddy currents were of 
probably much more importance than hysteresis. 
This was confirmed by tests made, the loss seeming 
to vary much more nearly to B? than B', 

Professor R. Mullineux Walmsley said that in 
considering hysteresis effects the magnetic screening 
due to eddy currents should not be overlooked. 
This affected the hysteresis loss ; and, by altering the 
magnetic deviations in different parts of the iron, 
would make the curve obtained a mean of different 
hysteresis loops for various parts of the iron. It 
would also affect the eddy current loss, because the 
currents in the more screened portions would be 
less than those of the less screened portions. 

Mr. Hansard, the joint author of the paper, 
said they had considered the effect of the eddy 
currents altering the distribution, but had not 
found such to be the effect. He was glad that Mr. 
Stoney had approved of their methods, and had 
found the eddy loss to be large, for there was a 
tendency to sink the subject of eddies, and say 
that by good lamination it could be got over. 

At this point Professor Ayrton interposed, and a 
conversation took place between the two authors 
and the Professor on the 1.6 curve. 

General Webber, who occupied the chair in the 
President’s absence, proposed a vote of thanks to 
the authors. The paper had said that until some 
iron or steel had been discovered having a higher 
specific resistance, combined with magnetic qualities, 
the only way to reduce eddies was to use as thin 
iron as practicable. This, General Webber hoped, 
would be effected as soon as possible. 


(To be continued.) 








LOCOMOTIVE FOR THE LONDONDERRY, 
AND LOUGH SWILLY RAILWAY. ° 
Ws illustrate this week on our two-page plate and 
on page 275 one of sevéral locomotive engines which 
have n built for the Londonderry and Lough 
Swilly Railway by Messrs. Kerr, Stuart, and Co., 
Limited, Stoke-on-Trent. The engines were designed 
by the makers in conjunction with Mr. Fisher, the 
locomotive superintendent of the line, and are now, we 
understand, giving every satisfaction. They have 
twelve wheels, six of which are coupled, four of 
the remainder being in a leading bogie, and two being 
trailing wheels with radial axle. The gauge of the line 
is 3 ft. A general view of the ones in perspective is 
given in Fig. 1, page 275, while Figs. 2 and 3 on our 
two-page plate are a longitudinal sectional eleva- 
tion and a sectional plan gre Fig. 4, 
page 275, is a transverse section. As will be seen by 
the illustrations, the locomotive is of the tank-engine 
type, having a water-tank on each side of the boiler. 
he coal is carried at the rear of the foot-plate in the 


directly over the rear driving-axle, which latter is 

rotected from the heat of the fire by the ash-pan 

ttom being made double—with an air space between 
the plates—_where it passes over it. 

The engine is capeuia of taking a load of 135 tons 
(exclusive of the weight of engine) up an incline 1 in 
50, at a speed of 15 miles per hour. The weight of 
the engine empty is 28 tons, and in working trim, 
with coal and water, 35 tons. The fuel capacity is 
45 cwt., and the capacity of the tanks 700 gallons. 

The boiler barrel is made of mild-steel plates, each 
ring being in one plate, and all joints are caulked 
inside and outside, and double-riveted with double- 
butt straps in the longitudinal seams. The shell is 
lagged with asbestos composition and covered with 
sheet iron ,4, in. thick. The fire-box is of copper plates, 
the roof being strengthened by cast-steel girder stays, 
which are slung from the shell and carefully fitted to 
the front and back part of the fire-box. The remain- 
ing portions are stayed to the outside shell by screwed 
copper stays sp’ about 4 in. apart. The heating 
surface of the fire-box is 69.2 squarefeet. There are 120 
tubes of solid drawn brass, 1#in. in external diameter, 
the thickness being 11 to 13 W.G. © The heating sur- 
face in the tubes is 580.8 square feet. Two automatic 
self-starting Gresham combination injectors are fitted, 
one of them being a No. 6 and the other a No. 7. 

The cylinders are 14 in. in diameter, with a stroke 
of 18 in., and thé pistons are of solid cast iron, fitted 
with two cast-iron packing-rings in each. The rods 
are of steel, 26 in. in diameter, and are secured to the 
crossheads by cotters and split-pins. The slide-valves 
are of gun-metal, and are fitted with steel spindles. 
The connecting and coupling-rods are of mild steel 
fitted with gun-metal bushes. Stephenson’s type of 
link motion is used, with lever reversing gear, and 
all the wearing parts are case-hardened. The cross- 
heads are of crucible cast steel, with cast-iron slide- 
blocks which have arrangements for adjustments. 
Cast-iron eccentric straps are fitted, and the crosshead 
slide-bars are of mild steel case-hardened. 

The framing of the engine consists of two mild- 
steel plates, }§ in. thick, which are placed outside 
the wheels, and are braced together by cross-girders. 
All the wheels are of cast steel, and are fitted with 
rolled steel tyres. The rigid wheel-base is 9 ft., and 
the total wheel-base 21 ft. 84 in. The driving and 
coupled axles are of Siemens steel, and are fitted 
with outside cranks, as shown in Figs. 1 and 4. The 
bogie axles are 4 in. in diameter, with journals 4 in. in 
diameter by 8 in. long. The axle-boxes for these are 
of cast iron, with gun-metal bearings; they have 
oil-retaining bottoms and dust-proof hinged front 
covers, and leather shields are placed at the back. 
They are lubricated by “yphon pads. The axle-box 
guides are of cast steel. The trailing radial wheels 
have a lateral play of 1} in. each way, and the axles 
for these are 44 in. in diameter with journals 4} in. in 
diameter by 10 in. long. All the wheels have tyres 
5 in. wide by 2? in. thick. 

The chief dimensions of the engine are as follow : — 
Boiler : 
Grate surface 


a ide 55 11 sq. ft. 
Fire-box crown, side, and door- 


lates. ... yo in. & fin. thick 
Tube-plate ... w+ tin. & 9 in, thick 
Boiler barrel Poe a Yo in. thick 
Front tube-plate ... -» — ¢H in. thick | 
Tubes, 120 ... — soa ... Bin. external diam. 
Heating surface of tubes 580.8 sq. ft. 
Heating surface of fire-box 69.2 ,, 


Total heating surface se a 
Steam pressure . 150 Ib. per sq. in. 


Engine: ae . ; 
Cylinders ..14 in. dia, with 18 in. 


stroke 
Piston-rods ... ae eo 28 in. diam. 
Frames, Wheels, and Ax’es : : ; 
Framing... re 44 in. thick 
Rigid wheel-base ... 9 ft. 
Total wheel-base ... 21 ft, 84 in. 
Coupled. wheels 3 ft. 6 in. diam. 
Bogie wheels 2 ft. diam. 
Trailing wheels . 2ft. 3in. diam. 
Coupled axles .;- 6 in, diam.; journals 
6 in. diam. by 6 in. long 
Bogie axles... ... 4in, diam: ; journals 
4 in. diam. by 8 in. long 
Trailing axles ...4fin. diam. ; journals 


ig 4} in, diam. by 10 in. long 





Dersy Tramways.—Messrs. White and Co, have nearly 
completed their contract with the Derby Town Council to 
provide a part of the a with a system of electric 
trams. ‘ The Alvaston and Ormaston-road routes have for 


some time been completed as far as the Spot, and the 
Normanton-road section is‘nearly finished,’ while en 


rogress has been made along the Burton-road. 
Peter’s-street continues closed to vehicular traffic. Messrs. 
White and Co.’s employés have been working night and 
day, and they confidently expect to ‘complete “their 
labours by the end of August. Arrangements-are being 
made for the Board of Trade to have its* official’ inspec- 
tion in the first week in September ; and» sibject’to the 
Government certificate being obtained, there will be an 





usual way. The fire-bpx, as is shown in Fig. 1, is 














immediate extension of the pfegent service. 
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AUTOMATIC WRAPPING MACHINE FOR SWEETMEATS. 
CONSTRUCTED BY THE FORGROVE MACHINERY COMPANY, LIMITED, ENGINEERS, LEEDS. 
(For Description, see Page 287.) 





Fig. 2. 
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ENGINEERING PLANT ON THE HIRE. 
PURCHASE SYSTEM. 


One of the most remarkable features of modern 
commercial life is the sudden development and 
rapid extension of what is known as ‘‘the hire- 
purchase system” in the buying and selling of 
goods. The principle, in itself a good one, was 
originally applied to articles of the home, such as 
pianos and sewing-machines ; but its application 
was rapidly extended to every sphere of life and 
labour, and to-day not only may the workman 
become owner of his tools on this hire-purchase 
plan, but his master may fit up his factory with 
plant and machinery all obtained under the self- 
same scheme. Now, there can be no doubt that 
the buyer under a hire-purchase agreement of 
this kind may thereby obtain a very real advan- 
tage, as it enables small tradesmen and manufac- 
turers to set up for themselves at an earlier period 
than they could otherwise hope to do, and the 
seller, in turn, finds his reward in increased sales and 
in the extra price obtained when all the instalments 
are paid. But, on the other hand, sales under such 
agreements are apt to raise, and have raised, some 
peculiar legal questions, which show that the posi- 
tion of the parties, and especially of the seller, may 
become anything but satisfactory; and while it is 
very important that all parties should take every 
possible precaution to protect themselves in enter- 
ing into agreements for sales on the hire-purchase 
system, it is especially important in the case of 
sellers of engineering plant and machinery, as their 
position is very peculiar. 

There are, generally speaking, two kinds of agree- 
ment : one of them, though it may appear to be a 
hire-purchase agreement, in reality passes the pro- 
perty at once to the buyer, and is simply an agree- 
ment for payment by instalments. The other is 
the real hire-purchase agreement, and under it the 
ownership of the goods is with the seller until the 
final instalment is paid, when it at once passes to 
It is only with this kind of agreement 
that we wish now to deal. The object, of course, 
of making the transaction purely a hiring until all 


. instalments are paid is to give the seller security 


against loss by enabling him to seize the goods 
whenever default is‘made in payment. Asa rule, 
that power of seizure is sufficient security ; but in 
the special case of engines and other plant this is 
not the case, for here we have to deal with articles 
which in ordinary use are fixed once and for all to 
the ground, and by that simple fact we may find 
a collision between the claim of the unpaid seller 
of the plant and that of the owner of the freehold 


289 | in the soil, or of a mortgagee of the premises where 


the plant is erected. The situation may best be 
explained by an illustration, and we cannot do 
better than take an actual case decided in the House 
of Lords in the present month. 

In the case of Reynolds v. William Ashby and 


1 
292 | Son, Limited, the important facts were these. The 


plaintiffs sold certain machines to a man named 
Holdway under a hire-purchase agreement, know- 
ing that these machines would be used under ordi- 
nary. conditions in a factory then being erected. 
This factory belonged to Holdway, who executed 


three mortgages upon the land upon which the! 


factory was being built, ‘‘ together with the build- 
ings, fixtures, machinery and fittings erected 
thereon.” The defendants were the third mort- 
gagees, but had paid off the first and second, and so 
were entitled at this time to the land and premises. 
Holdway had not paid the plaintiffs in full for the 
machines, and the plaintiffs therefore claimed them 
and sought to remove them. The defendants re- 
sisted the claim on the ground that these machines 
were fixtures, and that the property in them had 
therefore passed to defendants under the mortgage 
deed. The House of Lords, confirming the decision 


% | of the Court. of Appeal and of Mr. Justice Lawrence 


in the first instance, has held that these machines, 


230 | erected as they were on concrete beds specially pre- 


pared for them, and bolted down to. these beds, 
were, in fact, fixtures, and must’ be considered to 
have passed with the mortgage. —~ 

The sellers of the machines are thus deprived 
of their security, and their only remedy is- to 
sue at law for the price ofthe machines—a 
remedy of doubtful value under the circumstances. 
It may appear strange that. by an agreement 
between Holdway and the’ defendants, to which 
the plaintiffs were not a party, Holdway, who was 
not the Lot nee of the goods, should be able 
to transfer the ownership to the defendants. Lord 
Lindley deals with that point in a passage which 
deserves to be quoted. After discussing the ques- 
tion whether the machines were fixtures or movable 
chattels, he says :— 

‘*T pass now to consider whether in this case the 
fact that the mortgagor, Holdway, had not acquired 
the ownership of the machines by paying for them 
entitles the plaintiffs to recover their value from 
the defendants. The title to chattels may clearly 
be lost by being affixed to real property by a person 
who is not the owner of the chattels. ‘This was 
pointed out in ‘Gough v. Wood,’ and is very old 
law. Holdway agreed to buy the machines; but 
the plaintiffs knew what he wanted them for, and 
that before paying for them he intended to put 
them up in his factory and to use them. They 
knew that the factory was mortgaged, and they ran 
the risk of the machines being claimed as fixtures. 
In effect, Holdway was authorised by the plain- 
tiffs to convert the chattels into fixtures, subject 
to the right of- the plaintiffs to enter and retake 
them if he did not pay for them. But apart from 
this knowledge and authority, the result would be 
the same, although not so obvious. After the 
machines were fixed, and before the plaintiffs 
claimed them, the second mortgagee took posses- 
sion ; the plaintiffs’ right to enter and remove the 
machines, resting as it did on their contract with 
Holdway, ceased to be exerciseable. ... The 
machines had become fixtures, which the plaintiffs 
were not entitled to remove from the possession of 
the mortgagees.” 

In this passage the legal position is clearly 
stated, and it shows that manufacturers of machi- 
nery which is fixed to the ground permanently 
when in use are in a very peculiar position if 
they sell that machinery under hire-purchase agree- 
ments. A buyer who buys under that system is 
presumably not burdened with too much ready 
cash, and it is therefore quite probable that he may 
want at some time to get more cash by mortgaging 
his premises, and of this mortgage the sellers may 
be wholly unaware until it is too late. They must 
therefore provide for such emergencies. It is not 
for us to say here how that is to be done; that will 
be the duty of lawyers. Our desire is simply to 
point out the great risk the vendors must run 
unless proper precautions are taken. That there 
is a remedy there is no doubt; and, indeed, the 
Lord Chancellor has expressly referred to this 
point in his judgment :—‘‘There are various modes,’ 
he said, ‘‘ by which things when they are trade 
fixtures can be protected from being absorbed by 
the owner of the freehold or by a mortgagee, and I 
should hesitate very much before I agreed that such 
fixtures as are in question here, and which could 
only be used when fixed, must necessarily belong to 
the freeholder or to the mortgagee. By an express 
or implied contract between the parties interested, 
machinery for the purpose of working in a factory 
might be protected, so that an unpaid vendor who has 
lent on the hire-purchase system machinery to a 
person who wanted to use it in his mill, might make 
it safe from being absorbed either by creditor or 
landlord.” The wise plan, therefore, is to provide in 
express terms in the contract against all such even- 





tualities by which the vendors might find themselves 
ousted from the ownership of their own goods. An 
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agreement for the sale and purchase of engines and 
plant Which may become fixtures must be much 
more comprehensive in. its conditions than if only 
an ordinary household article were concerned. 








FAILURES IN POWER PLANT. 

THe annual report of Mr. Longridge to the 
Engine, Boiler, and Employers’ Liability Insurance 
Company gives, as a preface, a slight historical 
sketch of the fortunes of the company since it was 
incorporated just twenty-six years ago, with a staff 
of two inspectors, one clerk, and the engineer. 
Some years after its name was changed to its 
present form, and we learn that another change is 
to be made, owing to the growing importance of 
the department concerned in the inspection and 
insurance of electrical machinery, so that in the 
future the style of the company will be the 
‘* British Engine, Boiler, and Electrical Insurance 
Company, Limited.” 

Mr. Longridge defends the company against the 
charge sometimes brought against it of an un- 
willingness to recommend innovations in engi- 
neering practice, pointing out that the fiduciary 
position in which the company stands with respect 
to the manufacturers for whom it acts makes it 
essential that new constructions, however pro- 
mising, should not be forced on its clients before 
they have stood the test of experience. Of course, 
if everyone took this view, engineering progress 
would come tv an end; but, fortunately, there are 
always a fair number of courageous and enterprising 
individuals who are prepared to risk their money 
in the adoption of new departures in engineering 
practice. It is, however, one thing to risk one’s 
own money, and another to risk that of other 
people, as would be the case if insurance com- 
panies and consulting engineers generally showed 
equal audacity. 

The steam and gas-engine failures reported on 
during the year are classified as follows :— 


Steam- Gas- 
Engines. Engines. 
Per Cent. Per Cent. 
Due to accidents or causes un- 
ascertained ... “ee ae 31 29 
Negligence of owner or atten- 
ants ... hdd tA hs 32 
Old defects or wear... - 30 14 
Weakness, bad design, or 
workmanship es & 21 25 
100 100 


As in previous years, it will be seen that a large 
proportion of the gas-engine failures have arisen 
through the negligence of the owners or attendants, 
a negligence for which we believe ignorance is mainly 
responsible. The average engine-attendant is not a 
mechanic, but, in the case of steam-engines, a long 
experience has in many cases given him so intimate 
an acquaintance with the special features of his 
engine that he runs it better than any mechanic 
without his special experience would be likely to 
do, at least at the outset. Several instances of 
the care and discretion exhibited by some of these 
men appear in the report. In one case the man 
noticed ‘‘a sort of wabble ” in the cross-head of his 
engine, and a neighbouring firm of engineers were 
sent for, who overhauled the engine, makin 
certain repairs, but failed to detect the rea 
cause of the trouble, which was a broken cross- 
head pin. In another instance the engineman 
noticed that the big end of a connecting-rod 
appeared to stand out farther than usual from 
its crank. He stopped the engine accordingly, 
and on a subsequent examination it was found 
that the pin had broken through inside the 
check. The front portion was quite loose, and 
came out easily with the rest of the pin, but the 
back end was firmly gripped. Owing to the loose- 
ness of this pin near the front, the effective lever- 
age of the thrust and pull o* the rod was nearly 
doubled, a fact which readily accounts for the frac- 
ture. The promptness of the engineman here un- 
doubtedly prevented a very serious smash; and 
another equally fortunate instance is also men- 
tioned in the report, though in this case it was the 
company’s inspector, who, noticing the sweating of 
some oil on the big end of a cast-iron connecting- 
rod, examined it more closely, and found a crack, 
which, if not thus detected, would have certainly 
led to a general wreck of the engine. 

_ As usual, Mr. Longridge classifies the accidents 
to steam-engines and gas-engines accarding to the 
parts affected. The list is as follows :— 





Steam-Engines. 


Numbers. 





* During 
a Previous | Total. 














21 Years. 

Valves and valve gear .. 45 675 720 
Spur gearing — * 21 602 523 
Air-pump motions ms - 25 | 334 259 
st buckets and valves - 12 | 258 270 
Oolemas, entablatures, and bed | oa oo 

lates .. ée oe “- oe | 
— valve-chests, and covers. . . 4 ad 
ReialsRe rien asthe go> 'e ’v 72 
Parallel motions, links, and guides.. a2. } ie 165 
Main shafts a A ae a 9 | #148 157 
Sear a 7 103 110 
Governors and governor-gear 3 | 96 99 
Connecting- a oe 3 = 78 83 
Piston-rod cross-heads.. 6 | 74 80 
Flywheels .. a "a ae 4 | 70 74 
Air-pumps and condensers .. es 62 66 
Piston-rods ee se a | 61 65 
Crank-pins 4 41 45 
Cranks .. se ‘6 3 36 39 
Beams and side-levers .. 1 30 81 
Gudgeons in beams... i a 2 28 30 
Total wrecks, cause not asvertained 0 6 6 
Main driving ropes... » 0 5 5 
Second motion shafts .. 1 3 4 
Total .. 198 | 3332 3530 

Gas and Oil-Engines. 
Numbers. 
rr A During 
oe | Previous , Total. 
‘ Years. 

Valves and valve-gear . aie ve 24 53 
Cylinders, cylinder-ends, and covers) 22 12 84 
Connecting-rods .. * > ‘ 3 8 21 
Pistons .. me 8 9 17 
Main shafts oe ¥ as 6 3 9 
Governors and governor-gear.. 6 3 9 
Flywheels .. fe o a 6 3 9 
Bolts ‘% s aa 6 2 8 
Bed-plates and pedestals .. be 4 2 6 
Silencing-boxes and exhaust pipes .. 2 3 5 
Clutches and couplings - ee c 3 3 
Main driving-belts a - a 1 0 1 
Total wrecks, cause not ascertained 0 1 1 
Total .. 103 73 176 


A noteworthy feature of the report is the number 
of old beam engines which figure in it. Most of 
these were built forty to fifty years ago, and cast 
iron was largely used in them in positions in which 
a modern engineer would fear to use aught but 
steel. Yet they seem to be still working well, and 
such failures as occur take place just about as often 
in the wrought-iron portions as in those of the 
inferior metal. A very common class of failure 
here is that of the cross-head pins. These engines 
have two connecting-rod small-end bearings, one on 
either side of the cross-head, and it is therefore 
more than probable that the load is at times 
unequally divided between the two. Even apart 
from this, designers seem to have had a remarkable 
confidence in the strain-carrying capacity of good 
wrought iron. One of the pins referred to in the 
report underwent a range of stress of not less than 
21,200 lb. per square inch, even assuming that the 
load was equally distributed over both bearings ; in 
a second case the range was 19,300 lb., and in a 
third 17,000 lb. The latter, -by-the-bye, failed 
under 52} million repetitions of the stress, whilst 
the most highly strained one carried 118 million 
repetitions before it gave way. 

Air-pumps seem to have given less trouble than 
usual, but the four failures attributable to them 
arose from one or other of the same old faults 
in design to which Mr. Longridge has repeatedly 
called attention. Thus, in one case noted the 


air-pump bucket was fitted with brass king- 
tings, which, naturally, were neglected, wore 
through, and jammed the bucket tight. No pack- 


ing is needed in such air-pumps, but if the makers 
will insist on fitting some, it is best to stick to 
wood, which can do little harm if it does wear. 
In the other cases of air-pump failures, the use 
of a trunk motion with an inaccessible bearing 
at the bottom was responsible. Unless inverted, 
dirt collects in these trunks, the bottom brass 
or pin wears, giving rise to knocking, which, if 
not attended to, soon develops into a more or less 
serious breakdown. Two engines thus fitted are 
noted in which there have been nine breakdowns 
of this kind in thirteen years. Another cause of 
trouble is the use of large flat surfaces, when a 
horizontal air-pump, hot-well, and condenser are 
combined in one casting. Ina case in point, the 
inertia pressure of the discharge from the con- 


denser as the pump reciprocated proved too great 
for the flat sides of the hot-well. The use of large 
flat unstayed surfaces exposed to pressure is a 
mistake which ¢an only be compensated for by 
making them extra thick. 

A Parsons steam-turbine figures in these reports 
for the first time, but only in the most indirect 
manner, since the accident did not occur to it, 
but to the surface-condenser with which it was 
connected. This had been laid off for repairs, and, 
on restarting, the attendant omitted to open the 
discharge-valve for the circulating water, so that 
one of the water-heads was broken by the exces- 
sive pressure developed. Many fractures of shaft- 
ing are recorded; but it has often proved 
impossible to give an intelligible reason for the 
failure. Thus, in one instance, a steel shaft, 
18 ft. long and 17in. in diameter, cracked though 
stressed to only 5100 lb. ag square inch as 
@ maximum, its life being only 88 million revolu- 
tions. The date of the shaft is not given, and 
possibly it may have been made when the proper 
heat treatment of heavy steel forgings was still little 
undertood. Several other cases of the failure of 
heavy steel shafts under quite moderate ranges of 
stress are discussed in the report. 

An accident to a cylinder flange calls attention to 
the danger of making the joint of the cover so far 
inside the bolts that the cover and flange are clear 
of each other in line with the inner sides of the 
nuts ; screwing up the nuts then causes heavy 
bending strains on the flanges, which, in the case 
cited, led to fracture. Allowance should, of course, 
be made for all such bending strains when design- 
ing flanges. 

As regards gas-engines, a very common failure 
appears to be that of the connecting-rod bolts used 
in big ends of the marine type. No less than 
twelve failures of this kind are reported on. The 
bolts are apparently jarred in two, by, say, the 
pose sticking a little in the cylinder ; and Mr. 

ongridge suggests that the bolts should be made 
stronger, and cut with fine threads, instead of to the 
Whitworth standard. There seems, however, some 
objections to this as a standard practice for gas- 
engine builders, particularly in machinery to be sent 
abroad, as the question of replacement would be com- 
plicated. It might be worth while to drill the bolts 
longitudinally through the plain portion in the 
fashion of those used for armour-plates, so as to 
prevent the localisation of the strain, which is 
doubtless largely responsible for the fractures. 

Piston troubles were experienced with a large 
engine of 750 horse-power, driven by blast-furnace 
gas. The first piston used cracked in a few weeks 
from expansion strains, and a second, of the same 
pattern, which replaced it failed in a similar fashion 
in an equally short time. In the third more care 
was taken in the design, and this has so far remained 
intact. Gas-engines have also suffered somewhat 
severely from flywheel troubles, there being six 
failures recorded during the year. ‘In every case 
the boss split through a crack starting in the 
corner of a keyway. Such wheels, Mr. Longridge 
remarks, are generally shipped separate from the 
engine, and with solid bosses it is not then feasible 
to make the wheel a very tight fit on the shaft, so 
that their hold depends entirely on the key. 

Coming to electrical machinery, the year’s casualty 
bill is classified as below :— 

Dynamos. Motors. 


Per Cent. Per Cent. 
Armatures or rotors... 62 50.5 
Magnets or stators ... a 12.5 11.5 
Commutators or brush gear 17 14.5 
Miscellaneous... we vee 8.5 8.5 
Switch gear ... 15 
100 100 


The causes of failure are stated to have been as 
follow :— 


Dynamos. Motors. 

Per Cent. Per Cent. 
Accident sae 14 12 
Dirt and oil ... poh 10 15.5 
Age and deterioration __... 24 19.5 
Bad workmanship or design 17.5 18 
Overloading sid é 3.5 5.5 
Not ascertained 31 29.5 

100 100 


The cost of inspection of small motors has, it 
appears, been higher than anticipated, since both 
owner and workmen have generally no technical 
knowledge, and thus send for an inspector when 
nothing more is needed than the adjustment of a 
brush or the clearing away of a little dirt, the 
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cleaning of a contact, or the adjustment of a screw. 
As in previous years, motors employed in ccal- 
cutting have failed the most frequently of any, one 
in every two insured breaking down during the 
year. Next to these come motors employed in 
outdoor situations, at iron works or shipyards, and, 
after these, crane motors. A very curious mistake 
on the part of a reputable firm of builders is 
amongst the causes of failure dealt with in the 
report. By some accident coils intended for a 
supply at 250 volts were placed on the field-magnets 
of coils designed for 500 volts. . In the experience 
of the company red fibre has proved an unsatisfac- 
tory material to use for the insulating-washer at 
the, back of the commutator, five cases in which 
such washers have split being recorded. The 
company have also found it necessary to object to 
the use of a single layer of cotton tape as. the only 
insulator for armature conductors laid in slots, as 
it has proved too weak mechanically. A peculiar 
case instanced is that of a two-pole continuous 
motor used for driving a machine employed in 
bending joists. _ With a view to equalising the 
load, three large flywheels were fitted, which. cer- 
tainly relieved. the machine when engaged in the 
actual operation of bending; but, on the other 
hand, gave rise to an enormous overload at start- 
ing. The starting current was found to be 45 
amperes, as against 13 when running. Further, 
when the current was cut off, the armature, being 
carried round by the heavy flywheels, became a 
generator, with brushes away from the neutral 
point, and therefore sparked viciously. A very 
common cause of trouble has arisen from improperly 
replacing the brushes when removed for cleaning. 
Several instances were noted in which one or other 
had, in this way, its position reversed. Only one 
case of malicious damage to a motor is reported on. 
This was at a colliery where some ill-disposed indi- 
vidual had forced three pieces of clinker into a space 
in an armature, so that the attrition cut through 
the insulation. 

As concerns boilers, the main features of the 
report appear to be the continued difficulty in get- 
ting many owners to prepare the boiler for proper 
inspection. Since the passage of the Boiler Explo- 
sions Act, however, the hands of the company 
have been somewhat strengthened, as they can 
refuse to give a certificate of proper inspection. 
In the case of boilers heated by waste gases from 
puddling furnaces and the like, Mr. Longridge 
notes that the erosion or corrosion is so uniform, 
and the surface is left so smooth, that a serious loss 
of thickness may pass unnoticed. A soft putty- 
like substance adhering to the edges of the laps 
and the rivet heads is, however, he remarks, an 
infallible indication of such wasting. 








STATE TELEPHONES. 

In an article in Encrneertne for April 1 of this 
year we pointed out some of the disadvantages of 
the proposed Government monopoly in telephony 
which was foreshadowed in the Postmaster-General’s 
speech of March 22. The Parliamentary session 
has closed without that proposal having been car- 
ried into effect, and no further information has 
been vouchsafed to the public on this subject 
beyond an occasional cryptic reference to ‘‘ negotia- 
tions.” In our previous article we pointed out that 
the Postmaster-General ran the risk of creating 
an awkward misunderstanding regarding the Post- 
Office working of telephones by stating that the 
Post Office was furnishing telephones in London 
at under 8l., ‘‘ which was much cheaper than 
had been expected.” At the time we called 
attention to the fact that this referred to 
service furnished chiefly at message rates, and 
that it was clearly an unprofitable figure. It 
was further pointed out in that article that 
the whole telephone business of the Post Office 
1s unremunerative, and that there was danger of 
the Post Office being committed, if a. Government 
monopoly were established, to a policy which 
would involve operating the whole telephone ser- 
vice of the country at a serious loss, and being 
drawn into the expenditure of many millions of 
money on an unremunerative service. 

These arguments are greatly reinforced by the 
figures we find in the current report of the Post 
Office, dealing with the work of that department 
for the year ended March 31 last. From this report 
it appears that the total deficit on the Post Office 
telegraphs—which, although the report does not dis- 
Unctly say so, apparently include the telephones— 


was 983,6811., and if to this there be added the 
interest on the capital created for the purchase of the 
telegraphs, the total deficit for the year is raised to 
1,282,541. From this there should be deducted 
682,000/. expended on telegraph extension and sites 
and buildings, making the net loss on the actual 
working — but exclusive of interest on capital 
expended since the original purchase of the tele- 
graphs—over 600,000/. for the year. It is clear 
from the gradual rise in the telegraph deficit since 
the Post, Office has undertaken to do telephone 
business on a large scale that telephone working is 
a very unprofitable part of the Post Office business. 
Since the Post Office took over the trunk telephone 
wires, about eight years ago, the telegraph deficit 
for the year has risen from 140,000/. to 980,0001., 
and it will apparently continue to grow from year 
to year. 

The figures relating to the financial results from 
the telephone trunk-wires and from the provincial 
exchanges of the Post Office are not given with 
sufficient clearness to enable the results obtained 
to be properly understood ; but the figures relating 
to the working of the Post-Office London telephone 
system clearly bear out our contention—made in 
commenting upon the Postmaster-General’s state- 
ment of March last—that the London service is 
being conducted at very unremunerative rates. 
These figures also support the argument we have 
advanced in one or two subsequent articles—to the 
effect that the cost of conducting the telephone 
service in London is by uo means yet properly 
understood. .From the figures contained in the 
account of the Post-Office London service, it 
appears that the service is being run at a loss 
of about 41. per telephone, and it also appears 
that both the capital expenditure and the work- 
ing expenses are likely to. rise from year to 
year. The total capital expenditure on the system 
is 1,514,300/., being an increase of 401,8001. 
for the year. The total number of telephones 
in service is 15,632, being an increase of 6510 
for the year. The average capital cost per 
working telephone is 971. The total depreciation 
and interest for the year. is 85,3501., and the balance 
available to meet this is only 33,5151. The deficit 
on the year’s working is, therefore, 51,835l., which, 
together with the deficit of 54,7051. for the previous 
year, makes a total deficit for the two years of 
106,5401. This is exclusive of payments to sinking 
fund. If sinking fund were included, the total 
deficit on the two years’ working would be over 
205,000/. ; and, since the sinking-fund instalments 
are payable on April 1, another sum of 100,000I. 
became due the day after the accounts were closed. 

The remarks in the body of the report confirm 
very fully the opinions we have previously ex- 
pressed to the effect that the cost of furnishing a 
telephone service in the huge London area has not 
yet been properly worked out. It is shown that 
the cost of construction per mile of underground 
wire is going up, and that the amount of wire 
required for each subscriber’s line is also increas- 
ing. This has resulted in the average capital cost 
of each working subscriber’s line having increased 
during the year from 38. 6s. to 41l. 9s.—an 
increase of 3/. 3s., or over 8 per cent. This figure 
represents only the cost of the plant actually in 
use, and is exclusive of the spare plant, which 
must necessarily be carried in any large tele- 
phone system. Including the spare plant, the 
average cost per telephone is 971. The re- 
port says that, ‘‘owing to the great extent of 
the London Exchange area, and the number of 
its local exchanges, the proportion of junction lines 
required is probably greater than in any other local 
exchange system in the world, and this fact will 
always make the cost of the service comparatively 
high.” The very fact that the enormous telephone 
area of London involves the provision of many ex- 
changes, and of many junction lines, will cause the 
cost of the plant required for each subscriber to 
continue to increase, and for a long time to come 
the system will necessarily have to carry a large 
amount of spare plant, for the reason that exten- 
sions will constantly be made in new directions, 
and in each district there must necessarily be pro- 
vided a corresponding quantity of spare plant. 

At the present time the total average capital cost 
per telephone is, as we have said, 971/., so that each 
telephone should contribute about 61. a year to meet 
depreciation and interest, and, on the basis of the 
present accounts, between 4/. and 5/. a year for 





working expenses. According to the ag the total 
earning power of the present system for a year is 


112,000/., which, for 15,632 telephones, is a trifle 
over 71. per telephone. The, present loss is, there- 
fore, at the rate of about 4J. per telephone. Itis a 
problem for the future to decide how near the 
actual capital investment per telephone will oP: 
proach to the Postmaster-General’s figure of the 
actual cost. of the working plant involved in pro- 
viding each subscriber’s line. This figure, as 
stated above, is 411. 9s, The average capital cost 
per telephone will clearly not remain at 971., but 
equally certainly it will never drop to 411. 9s. _The 
cause which will tend to bring it down will be the 
utilisation of the spare plant, and the causes which 
will prevent the real average cost per telephone 
from reaching the Postmaster-General’s figure are 
the growing amount of plant required for each sub- 
scriber, as the system extends over the area, and 
the impossibility of ever utilising the whole of the 
plant to its utmost capacity. Taking into con; 
sideration the extent of the London area and the 
figures given in the Post Office report as to the 
actual cost of construction of the system, it is 
doubtful if the average capital cost per working 
telephone will for many years to come fall below 
601. Even at that figure the Post Office will require 
a higher average revenue per telephone than it is 
now receiving in order to make the system pay its 
way. 








THE NATURE OF. SOLID. BODIES. . 

In a communication to the Faraday Society, 
which has been published in a recent issue of the 
Philosophical Magazine, Mr. G. T. Beilby deals 
further with the theories of the nature of solids 
to which he has been led by his study on the real 
nature of polished surfaces. All solids he contends 
may be classed either as crystalline or amorphous 
bodies, or as a mixture of these. If a body is 
allowed to cool slowly from the molten state, it 
crystallises, the molecules arranging themselves in 
regular order ; but for this to take place time is 
necessary. If suddenly quenched, this orienta- 
tion of the molecules cannot occur, and the result- 
ing solid is, he states, a- sort of instantaneous 
photograph of the molecules in their liquid condi- 
tion. The crystalline state is, however, the more 
stable of the two conditions of solid matter, and 
the amorphous may be caused to pass into the 
crystalline state by simply raising the temperature, 
even if the melting point is not approached. 
The contrary change of crystalline matter back 
into amorphous cannot be effected by mere 
alterations of temperature, but is easily brought 
about by performing mechanical work on the 
metal. In this passage from the ‘‘C,” or an- 
nealed condition, as he calls it, to the “A,” 
or hardened condition, a substance passes through 
an intermediate stage, where it has all the properties 
of a viscous fluid. In the act of polishing a metal 
the surface is rendered fluid by the polishing agent, 
and flows into and fills up the pits and ‘ho lows 
characteristic of the crystalline structure of the 
annealed body. The ‘‘ flowed” portion remains in 
the hardened or ‘‘ A” state, which is found to be 
more easily acted on by chemicals than the same 
material in the ‘‘C” condition. Hence, if the 
polished surface is etched, the whole of the 
‘* flowed” material can be dissolved off, and the 
original pitted and mottled surface will reappear. 
Even brittle bodies like antimony and bismuth 
show this phenomenon of flowing bef well. 

In the case of silver it is possible by rolling, 
hammering, and wire-drawing to change such a pro- 
portion of the soft crystalline metal into the amor- 
phous condition that the tensile strength is raised 
from under 10 to over 20 tons per square inch, 
whilst silver foil may be rendered so hard and 
springy by hammering that it can be used as the 
reed of a wind instrument. Heating this reed 
to but 260 deg. Cent., however, is sufficient 
to entirely change it back into its original 
crystalline state, when it is so soft that it 
can be moulded by the mere pressure of the 
fingers. Under the microscope annealed silver 
always appears crystalline, the constituent grains 
being built up of similarly oriented lamell. 
Hardened silver, on the other hand, appears 
vitreous at the surface, all edges and angles being 
rounded just as if the surface was a viscous liquid. 
If etched, the layers immediately below the surface 
appear finely granular; whilst if the etching is 
carried still deeper, the original crystals can be 
detected in a more or less broken-up condition. 





Films of silver deposited on glass by chemical 
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means are opaque, but if heated to 250 deg. or 
300 deg. Cent. they become transparent; the 
opacity may be restored by burnishing them. 

The effects of rolling, pressing, or wire-drawing are 
similar in their nature to those of polishing, but the 
effect extends more deeply into the metal. Wher- 
ever the strain in the interior of the metal subjected 
to these processes exceeds a certain amount the 
constituent particles slide over each other, and the 
‘* liquid” transition state is formed at the inter- 
faces of slip, which solidifies into a cage or net- 
work of. the hardened amorphous material, en- 
closing the original crystalline grains. Thus in 
the slip surfaces detected in overstrained metals 
by Professor Ewing and Mr. Rosenhain, the 
metal surfaces on the two sides of the slip enter 
into the mobile stage, and immediately set, as 
stated, into the hard amorphous state. Slipping is 
easy so long as fresh moving surfaces are forth- 
coming to supply the mobile transition metal ; 
but after a certain time the rigidity of the hard 
amorphous network formed is so great that no 
further slipping occurs unless the intensity of stress 
is increased, and the metal as a whole is thus 
rendered more rigid, harder, and stronger. In 
wire-drawing this conversion of the soft crystalline 
metal into the hard amorphous state proceeds so 
far that Swedish iron having a tensile strength of 
20 tons per square inch in the bar makes wire 
having a strength of 80 tons per squareinch. Even 
so, the whole of the metal is far from having been 
all converted into the amorphous condition, and 
repeated attempts have shown it impossible to 
reach this result even in thin gold and silver films. 
Hence in practice it is also impossible to reach the 
tensile strength which would bs attained were the 
metal wholly converted into the ‘‘A” condition. 





NEW REGULATIONS CONCERNING 
ELECTRICITY SUPPLY. 

Tue existing regulations concerning the supply 
of electricity by companies and local authorities 
were issued in 1896 by the Board of Trade, but the 
experience gained since that date has shown that 
certain modifications are desirable. A new set of 
regulations has consequently been drafted, and has 
recently been issued for the consideration of the 
parties interested, previous to enforcement. 

The general tendency of the proposed alterations 
is towards a greater liberality. Pressures are now 
divided under four heads :—Low-pressure, up to 
250 volts ; medium pressure, from 250 to 650 volts ; 
high pressure, from 650 to 3000 volts ; and extra 
high pressure, exceeding 3000 volts. The above 
apply equally to alternating and continuous cur- 
rent, the former distinction having been dropped. 
Under the existing rules the express permission 
of the Board is necessary before supplying current 
at the consumer’s terminals at any pressure greater 
than 250 volts, but now, on the consumer under- 
taking to comply with certain conditions, he may 
be supplied at any pressure up to 650 volts for 
such purposes as motor-driving, or series are or 
incandescent lighting. The conditions are not 
unreasonable, but consist merely in the observance 
of ordinary precautions, such as earthing the frame 
of the motor, laying all wires in earthed metal 
casing as far as possible, and providing suitable 
switches and protective devices. A notice is also 
required to be fixed at every motor-switchboard 
and motor forbidding unauthorised persons to 
touch the apparatus. Special permission must be 
obtained for the introduction of medium pressures 
into consumer’s premises for other purposes than 
those mentioned, as well as for the introduction of 
high pressures. Extra high pressures may be sup- 

lied to factories, mines, and traction works, me 
ject to the consent of the Board and the provisions 
of the Factory Acts and Mines Regulation Acts. 

The maximum temperatvre' rise of a conductor 
is no longer specified. Lowand medium pressure 
mains are to be tested before use at a pressure of 
50 per cent. above the working voltage, the 
minimum test pressure being 200 volts, the 
duration of the test not being specified. The 
insulation shall be so maintained that the 
leakage current does not”exceed one-thousandth 
of the maximum supply under any conditions. 
As regards high - pressure circuits, the mains 
are to stand twice, and machines and other ap- 
paratus one-and-a-half times, the working pressure 
continuously applied for half-an-hour instead of an 
hour, as previously required, the thickness of insu- 
lation being now left to those responsible for the 





installation. Suitable automatic fuses or circuit- 
breakers are still required for the protection of 
high-pressure lines, but such apparatus is no longer 
qualified by the adjective ‘‘quick-acting.” The trans- 
mission of 500 kilowatts at high pressure by a 
single conductor is now permitted in the place of 
the former limit of 300 kilowatts, although the 
limit of 50 kilowatts is still retained for overhead 
lines. No overhead lines will be permitted in 
London in future, and in the provinces the same 
factors of safety, &c., are stipulated as previously, 
except that the minimum height of the line from 
the ground is now 22 ft. instead of 18 ft., and when 
crossing a street 28 ft. instead of 30 ft. Suspend- 
ing overhead lines by insulating ligaments is no 
longer insisted upon, though danger from the fall 
of a live wire is obviated by the following arrange- 
ments. For three-wire overhead transmission the 
positive and negative wires are to be carried above 
the mid-wire, the latter being composed of two con- 
ductors connected at intervals by cross-wires in 
such a way that either of the live wires would, on 
breaking, fall across the neutral conductor. When 
an overhead supply is taken from a traction system 
the positive wire must be suspended above the 
negative, so that in the event of breakage it would 
be earthed before reaching the ground. 
Sub-stations are to be above ground whenever 
possible, plans for underground stations having to 


be passed by the Board of Trade, and the special 


consent of that body obtained for the installation 
of more than 75 kilowatts in such stations. In any 
three-wire system having a voltage of more than 
250 between the outers, the mid-wire must be 
earthed, with the concurrence of the Postmaster- 
General, at one point only, the remainder of the 
circuit being efficiently insulated. The current 
flowing from the mid-wire to earth must be con- 
tinuously recorded and not allowed to exceed one- 
thousandth part of the maximum supply current. 

The proposed new regulations do not differ 
materially from those at present in force except as 
regards the points with which we havedealt. Taken 
as a whole, they appear eminently reasonable, and 
calculated to ensure the safety of the public without 
harassing the industry with needless restrictions. 
Greater freedom than at present will be allowed 
in the conditions under which the supply of electric 
energy is carried on; and to meet special circum- 
stances in which the proposed rules might prove a 
hardship, the Board has power to make such modi- 
fications as are consistent with the general welfare 
of the public and the electrical industry. 








NOTES. 
Raproactivity or Natura Gas. 


Proressor T. C. McLennan, of the University of 
Ontario, gives in Natwre particulars of some experi- 
ments on the radioactivity of the natural gas from 
different wells in Western Ontario, including those 
in the Welland district, in the neighbourhood of 
Niagara Falls, as well as those near the city of 
Brantford. In every case the gas was found to be 
charged with a radioactivity varying in amount ; 
and in all the gases tested the strength diminished 
to one-half its original intensity in about three days. 
The intensity of the induced radioactivity which 
it produced died down to one-half value in about 
40 minutes. The depths of the wells examined 
varied, but the amount of active emanation present 
was found to be practically the same in all the wells 
at the same depth. In the Welland district the 
gas coming from the stratum known as the Niagara 
formation, at a depth of about 500 ft., had the 
highest initial conductivity, which, on an arbitrary 
scale, is represented by about 2000. The gas from 
wells in the Clinton limestone, 750 ft. deep, had an 
initial conductivity of about 300 on the same scale, 
while from wells in the Medina formation, at a 
depth of about 900 ft., the initial conductivity was 
about 1200. One well, having its source in the 
Trenton limestone, possessed an initial conductivity 
of about 200 at a depth of about 3000 ft. The 
experiments showed that the highest conductivity 
obtained was that of a gas from a well near the 
city of Brantford, in which case it was about 9000. 


JAPAN IN THE BEGINNING OF THE TWENTIETH 
CunTURY. 

The Imperial Japanese Commission for the St. 
Louis Exhibition has published a new and revised 
edition of a book which we noticed when it ap- 
peared last year—namely, ‘‘Japan at the Begin- 





ning of the Twentieth Century,” by Mr. Haruki 
Yamawaki, now Secretary of the’ Department of 
Agriculture and Commerce, and Japanese Com- 
missioner for the Louisiana Purchase Exposition. 
On the occasion mentioned we gave a general idea 
of the scope of the work, and the new edition is 
improved in many ways, and its statistics brought 
up todate. Itis a very convenient encyclopedia 
of information with regard to Japan, and will 
be studied with interest by all who are watching 
the doings of that wonderful country. After an 
introductory part containing much useful general 
information, details are given of the agriculture, 
fishery, forestry, mining, and metallurgy, all of 
which may be considered primary industries. Then 
follows an account of modern manufacturing in- 
dustry in all its most important departments, with 
statistics of number of establishments, pro- 
duction, &c., and details of industrial educa- 
tion, technical associations, patents, trade marks; 
&c. This leads up to the foreign trade of the 
country, of which very complete statistics 
are given, showing its development and the 
nature and extent of ‘its various departments. 
The chapter on the finances of the country contains 
avery good outline of asubject of great importance 
at the present time. The account which is given 
of the army and navy is certain to be earefully 
studied, in view of their brilliant operations during 
the present war. Not less important, however, is 
the information regarding the means of communi- 
cation and the work of the engineers, for without 
these the work of the army and navy would have 
been practically impossible. Although the students 
of the Imperial College of Engineering are not 
doing much of the actual fighting, their operations 
have made that fighting successful. The telegraphs, 
railways, arsenals, dockyards, &c., have been most 
important factors in the making of modern Japan, 
and a very good account of them is given in the 
book we have mentioned. It. will interest some of 
our readers to know that Dr. Shimose, the inventor 
of the gunpowder which is doing such wonders, 
isa graduate of the Imperial College of Engineer- 
ing. Those who are engaged in the shipping and 
shipbuilding industries will find a useful outline 
of their development, while the chapter on educa- 
tion explains the foundations on which the won- 
derful superstructure of modern Japan has been 
built. 


A Potycyciic Exectriciry DistRisuTION 
SysTEM. 

Polycyclic distribution systems have been devised 
in order to meet the difficulties of supplying current 
for both light and power on alternating circuits. 
For lamps, a high frequency is desirable, while 
phase motors and converters run better with low 
frequencies. Polyphase motors are—or were a 
few years ago—preferred to monophase motors, 
while lamps are more easily installed and con- 
trolled on monophase circuits. Hence the idea 
of sending currents of different periodicities 
and pressures through distribution systems in 
the many cases where the supplies of light 
and power cannot be separated. In principle, 
the problem does not appear very difficult ; for 
if we place a generator of continuous or of 
phase currents in the neutral wire, joining 
the two neutral points of a triphase distri- 
bution on the star system, the superposed 
currents should flow independently of the tri- 
phase main currents. A similar arrangement can 
be adopted for biphase systems, and also for mono- 
phase systems, the latter considered as a biphase 
system with a phase difference of 180 deg. Such 
systems, consisting of a triphase plant combined 
with a biphase transformer for the motors and a 
monophase transformer for the lamps, were pro- 
posed by Dr. Bedell a few years ago. In 1902 Pro- 
fessor E. Arnold -described another method which 
he had worked out in the Technical High School of 
Karlsruhe, together with Messrs. Bragstad and La 
Cour. The Bedell arrangement, which, we believe, 
has not been used commercially, required separate 
wiring for light and power in the secondary system. 
In order to avoid this and the considerable losses 
in pressure due to induction, Arnold branched his 
light current leads off from the middle of bifilar- 
wound choking coils, and he constructed also trans- 
formers with two primary and one secondary wind- 
ing, and biphase motors with bifilar winding for 
the monophase current. The advantages claimed 
for the method were the simultaneous use of 
biphase (or polyphase) and monophase currents, 
simplicity in the installation and regulation of the 
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light cireuits, high primary voltages which save 
copper and diminish the wattless currents in the 
motors and generators, and increased capacity of 
the whole system. From a pamphlet recently 
compiled by Dr. F. Marguerre, and. published 
by Enke, of Stuttgart, we see that the Arnold 
system has been thoroughly tested at Karls- 
ruhe, monophase currents being superposed on 
biphase currents of half their frequency. The 
special transformers, choking coils, and motors, 
have answered very well, and it has been proved 
that changes in the load on the one side do not 
affect the other, and that in particular the pressure 
in the light circuits did not change with different 
loads on the power side. Any sudden changes, 
such as produced by switching in and out, may, 
however, lead to very considerable and even dan- 
gerous rises in the pressure of the other side, and 
the polycyclic system would, therefore, require 
most efficient safeguards. That was to be expected, 
and difficulties of this kind have confronted many 
an innovation in the distribution of electricity. 


Zone System on BritisH Raiways. 


As is now well recognised, the introduction of 
electric tramways in and around large cities and 
towns has seriously increased competition against 
existing railways, especially in respect to suburban 
traflic ; and in several instances the railway com- 
panies have sought to check the transfer of traffic 
from the railways to the tramways by introducing 
the ‘‘zone” system of fares; in other words, by 
granting a weekly ticket at a low rate to permit 
travel on a certain portion of the line for an inde- 
finite number of journeys within the week. The 
first application of this system was by Mr. Sam Fay, 
the general manager of the Great Central Railway, 
and it is interesting to note now that the scheme 
has been so satisfactory as to justify not only 
its extension on this line, but its adoption by other 
companies. The first case was in connection with 
the traffic at Grimsby, where the tramway and rail- 
way run side by side to the favourite coast resort of 
Cleethorpes. Though the railway company did not 
lose any of the through traffic from the Midlands, 
the intermediate local traffic was most sensibly 
diminished, and an experiment was decided upon 
on January 4 of this year for the introduction of 
a third-class weekly ticket at 6d., enabling a pas- 
senger to travel when and as often as he liked from 
and to any station between Grimsby Town and Clee- 
thorpes from Monday morning until the Sunday night 
following the date of issue. The single journey fare 
by the tramway was, at the time of the introduc- 
tion of the ‘** zone” ticket, 2d., so that, assuming 
the owner of a ‘‘ zone” ticket to travel only once 
a day, there wasa saving of 1s. 6d. a week. The 
result was a marked recovery in the number of 
passengers using the railway, and this success 
induced the railway company on February 1 to 
introduce 6d. tickets between Glossop, Hadfield, 
and Dinting. Six weeks later Manchester and its 
environs were divided into zones, one with a 10d, 
ticket, and the other with a 1s. ticket. In May 
two more zones, extending for a further distance 
from Manchester, were arranged, the fares being 
ls. 6d. and 2s. The distance between the maximum 
points of travel for this latter fare is 10 miles, 
extending as far distant from the city as Mottram. 
The 1s, 6d. fare extends to Newton, 7} miles from 
the city. In the Sheffield district also the system 
was introduced with 1s. and 1s. 6d. zones, the 
smaller sum including stations from Sheffield for a 
distance from the city of 4} miles, while the 1s. 6d. 
ticket embraced Rotherham, Woodhouse, Oughty 
Bridge, Grangelane, and Ecclestield, the maximum 
distance being 64 miles. The saving to passengers 
purchasing these tickets is very considerable, and 
they have proved a great benefit to a large class of 
daily travellers unable to pay for the ordinary quar- 
terly or half-yearly season-tickets. Since the success 
of the system was established by the Great Central 
Company, the Midland Railway have introduced 
& corresponding system in the vicinity of Sheffield 
and other towns. The Caledonian Company, who 
have suffered severely by competition with the 
Glasgow Corporation Tramways, have also adopted 
the system on a purely suburban line, and the ex- 
pectation is that it will be very considerably ex- 
tended, probably to include Clyde coast traffic and 
the traffic between Edinburgh and Glasgow. The 
Metropolitan and District Railway propose to in- 
troduce it contemporaneously with the adoption of 
electric traction, and on several other railways pro- 
posals have been made, and the probability is that 





before many months have passed the ‘‘zone” 
system will be very extensive in all large cities, 
with considerable benefit to the daily traveller. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 18. 

SaxEs of iron continue to be unimportant in all iron 
and steel centres. A week ago large transactions 
were anticipated in many quarters. at has con- 
tributed to the breaking of confidence more than any- 
thing else has been the break in billet prices by the 
Republic Iron and Steel Company from 23 dols. to 
19 dols. The contract, which was supposed to cover 
110,000 tons, is stated to-day to cover 150,000 tons. 
No terms have been arrived at yet, and so far as can 
be judged, a more hostile feeling exists between the 
central price-making power and the subordinate 
agencies. The claim is being earnestly made by a 
good many consumers that prices are too high in most 

nished products, and that a reduction would result in 
a very material addition to business. Manufacturers 
are not impressed with this argument, and there will 
be no yielding on their part. here is, of course, the 
possibility of a collapse in prices of steel billets, which 
would naturally draw prices with them in all lines into 
which crude steel enters. 

Municipal improvements all over the country are 
calling for cast-iron pipe in considerable quantities ; 
the last order being for 5000 tons for Columbus, 
Ohio. Four-inch water-pipe sells at 24.50 dols. at 
Chicago. Boiler-makers have begun to place orders 
for boiler-tubes for autumn, and in some cases for 
winter delivery. A very large quantity of merchant 
pipe will soon be wanted, but the uncertain state of 
the raw-material market is holding this class of busi- 
ness up. Building operations are very active all over 
the country. The aggregate demand for steel for build- 
ings is quite an assistance to the industry. Both bridge 
and tank builders are picking up much small business. 
What our people persistently complain of is the absence 
of large orders. Bessemer and basic pig have sold 
well in Western markets, and prices have nominally 
advanced’ 50 cents for early deliveries. Merchant 
furnaces have not done so well, the accumulation from 
May 1 amounting to 223,000 tons, in spite of a restric- 
tion from 606,000 tons in April to 388,000 tons in July. 
The demand for pipe material for the oil-fields is grow- 
ing. The total output in April was 1,557,267 tons ; 
production in July, 1,082,794 tons. These figures tell 
their own story. It is impossible to discover an 
explanation for this alarming decline in activity. 
Persons of a prophetic turn of mind anticipate 
serious internal disturbances during autumn, and 
find what they regard as strong reason for it in 
the unrest an tack of confidence in the industrial 
channels. 








Bo.oxow, VAUGHAN, AND Co., Limrrep.—The directors 


of this company recommend a final dividend of 24 per| Th 


cent. on the ordinary shares, making 5 per cent. for the 
year ending June 30, free of income-tax. They also 
recommend the expenditure out of profit for the year of 
36,5227. on extensions of plant, carrying forward 48,1907. 
The profits of the company during the past twelve months 
are much below those of several previous years. The 
dividend a year ago was the same as that now proposed, 
but 140,750/. was taken out of profits for extensions, and 
45,9912. was carried forward. For the twelve months 
ending in 1902 also, dividends amounting to 5 per cent. 
were distributed, 78,4217. being set aside for extensions, 
and 68,9127. being carried over. The balance-sheet made 
up to June 30, 1901, covered a period of eighteen months, 
and showed profits of 618,297/., out of which three divi- 
dends, of an aggregate of 13 per cent., were paid on the 
ordinary shares, while 117,923/. was applied to extensions, 
and 124,824. was carried forward. : 





Cuttery.—The value of the cutlery exported from the 
United Kingdom in July was 62,772/., as compared with 
54,7271. in F uly, 1903, and 57,2162. in July, 1902. The 
aggregate value of the cutlery exported to July 31 this 
year was 390,146/., as compared with 385,423/. in the first 
seven months of 1903, and 371,367/. in the first seven 
months of 1902. The present appears likely, acooninsy, 
to be a fairly good year for the export cutlery trade. The 
exports to the four principal groups of colonies have 
moved on as follows during the first seven months of the 
last three years :— 








Colonial Group. | 1904, | 1908. 1902. 
ste Bee £ 
British South Africa ..| 34,709 | 74,921 71,284 
British India .. . «e| 87,002 | 86,106 30,589 
Australasia .. “| 80,581 | 57,723 82,269 
Can a --| 49,620 | 45,921 85,159 





It is interesting and satisfactory to observe that there is 
still a market of some importance for British cutlery in 
the United States, the exports to that quarter to July 31 
this year being valued at 45,684/., as compared with 
53,4197. and 40,8007, in the corresponding periods of 1903 
and 1902 respectively, 





HEYSHAM HARBOUR. 
To THE Eprtor or ENGINEERING. 
Srr,—I beg to correct a slight error in Pee last issue 
giving an account of the above works. It states, ‘tthe 
arbour scheme was promoted on behalf of the Midland 
er Compaey - the late Mr. James Abernethy, 
P.P.LC.E., and by Mr. J. Allen McDonald, the chief 
oo. of the company.” ; ; 
he late Mr. James Abernethy reported on the feasi- 
bility of the site for a harbour in October, 1895, he died 
in March, 1896, and the existing works, which were com- 
menced in February, 1898, were entirely designed and 
carried out by Mr. G. N. Abernethy in conjunction with 
Mr. J. Allen McDonald. 
Your insertion of the above will oblige 
Yours faithfully, 
Epwarp SMITH. 
4, Delahay-street, Westminster, London, S.W., 
August 22, 1904. 








AUSTRALIAN TRADE-MARKS. 
To THE Eprtor or ENGINEERING. 

Srr,—Through the courtesy of an Australian Member 
of Parliament we have received an advance copy of the 
new Trade-Marks Bill for an Act to cover the six States 
forming the Commonwealth—namely, New South Wales, 
Victoria, Queensland, South Australia, West Australia, 
and Tasmania. 

The Bill, which has just been introduced into the 
Senate, is the complement of the Fraudulent Marks Bill. 
The new Bill states at the outset that, subject to certain 
limitations imposed, the common law of England relat- 
ing to trade-marks shall He 2 ee wy hout the Common- 
wealth, and the States Trade-Marks Acts cease to operate 
further than that the State Trade-Marks Act, under which 
a trade-mark was registered, shall continue to apply to 
that trade-mark, so long as registration under that Act 
remains in force. The registration of a trade-mark under 
a State Act is to cease either at the expiration of fourteen 
years from the commencement of the new Act, or at the 
time when it first becomes liable to removal from the 
"= whichever event first happens. 

rade-marks already regis under State Acts may 
be federally registered. Where, however, the trade- 
mark, or a nearly identical trade-mark, is common to the 
trade in another State, it may be registered with an ex- 
ception as to that State. The administrative sections of 
the Bill make the Minister of Customs the political head 
of the administration, with a Registrar of Trade Marks 
as executive officer. To the Minister and his subordinate 
all functions performed by State Ministers and officers 
in relation to trade-marks, — with all records, are 
to be transferred. The essential particulars of a registrable 
trade-mark are practically identical with the British 
Act. The additional matter which may be added to the 
essential particulars registered is limited to letters, 
words, or figures. No trade-mark may contain the word 
‘‘Royal,” or a representation of the Royal Arms or 
Crown, the national flag of Great Britain, or that of the 
Commonwealth or of any Australian State. Elaborate 
precautions for protecting owners against infringement 
are embodied in the Bill. 

International arrangements for the protection of trade- 
marks are provided for in the final clauses of the Bill. 
e protection afforded must, it is indicated, be recipro- 
cal. If a foreign country is shown by an order of the 
Imperial Executive Council to be prepared to protect 
British trade-marks in return for protection being given 
to its trade-marks, then the Commonwealth Government 
may enter into a similar arrangement. 

Yours truly, 
W. P. THompson anv Co., 
Chartered Patent Agents. 
6, Lord-street, Liverpool, August 23, 1904. 





Contracts.—Messrs. W. T. Glover and Co., Limited, 
of Trafford Park, Manchester, have secured a contract, 
aggregating in value to over 100,000/., for electric light 
and power cables for the municipality of Johannesburg. 
The high-tension mains will be designed for 3000 volts 
working pressure, 





A New Wear Brince.—Contracts are about to be let 
for the construction of a road and railway bridge over the 
Wear at Sunderland. The Sunderland Town Council, 
which will own the bridge jointly with the North-Eastern 
Railway Company, has to contribute 140,000/. 
towards the cost. The viaduct is to be known as the 
Wear Bridge. It has been designed by Mr. C. A. Harri- 
son, engineer to the North-Eastern Railway, and it will 
have four spans, with arches at each end. On the north 
side access will be afforded from Camden-street by 
a series of arches, the first abutment jutting on 
Crown-road, over which a span will be carried: parallel 
to an existing road to a ferry. Another ft. 
carries the second span to the centre pier, which 
is to be built just within high-water mark. The 
river will be crossed by a main span of 330 ft. to the 
third pier on the edge of the ban, which is also to 
support a land span of 200 ft. to the southern abutment, 
wae a further series of arches is to carry the bridge to 
the level of Havannah-street. The total length of the 
bridge will be 1582 ft., 930 ft. being actual spans. The 
width of the roadway between the girders will be 26 ft., 
and the footpaths outside the girders will be 7 ft. each 
wide. Brackets for gas and water mains will carry the 
total width of the bridge to 64 ft. The viaduct will be 
85 ft. above high-water level. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The sharp cut in the prices 
of steel in America has had a very deteriorating effect on 
the prices got in the Glasgow pig-iron market during the 
past week. Last Thursday morning a moderate business, 
amounting to 5000 tons, was done in Cleveland warrants 
at 43s. 4)d. cash and one month; while one lot went at 
43s. 5d. three months. In the afternoon between 3000 
and 4000 tons changed hands, the drop over the whole 
day being 2d. per ton cash and 24d. one month below 
the prices of Wednesday. The settlement prices were 
for Scotch, 51s. 9d. ; Cleveland, 43s. 44d. ; and hematite, 
52s. 6d. Further advices from America made things even 
— on Friday morning—a total of 1500 tons, the only 
thing dealt with being Cleveland, at the further reduced 
price of 43s. 3d. one month. The tone wasa little firmer in 
the afternoon, and the loss of the forenoon was redeemed, 
3000 tons changing hands at 43s. 3d. cash, and 43s. 44d. 
one month. ith the exception of Clevelands, which 
were 3d. down, the settlement prites were the same as 
the previous day. Over the week the total turnover 
worked out at about 50,000 tons, at a distinct drop 
of 3d. per ton. Connal’s stock in their Glasgow 
stores is still unchanged at 9500 tons; as is also the 
number of blast-furnaces in operation—85, as against 84 
at the same date last year. The prices per ton for 
makers’ No. 1 iron were as follow :—Coltness, 65s.; Gart- 
sherrie, 57s.; Summerlee, 57s.; Calder, 57s. 6d.; Langloan, 
65s.; Clyde, 56s.; Carnbroe, 52s. 6d.; and Monkland, 52s., 
all shipped at Glasgow. Shipped at Ardrossan, Eglinton, 
50s. 6d.; Glengarnock, 57s. Shipped at Ayr, Dalmelling- 
ton, 50s. 6d. Shipped at Leith, Shotts, 58s. 6d.; and 
shipped at Grangemouth, Carron, 57s. 6d. At the open- 
ing of the market this week the unfavourable advices 
from America regarding the unsatisfactory condition 
of the steel trade caused a further drop, a small _busi- 
ness of 2500 tons being dealt in at 42s. 104d. cash and 
43s. one month on Monday forenoon; and 4000 tons at 
42s. 11d. cash and twenty-one days and 43s. one month 
in the afternoon. The tone was a little steadier yester- 
day, and some 2500 tons of Cleveland changed hands in the 
forenoon at 42s. 104d. onemonth and twenty-fourdays, and 
42s. 11d. twenty-fourdays, there being nocash transactions. 
The tone in the afternoon was even a trifle firmer, and 3000 
tons at 43s. one month, twenty, and twenty-seven days, 
were dealt in. To-day the tone of the market continues 
very steady, but buyers are not so numerous as they were. 
This morning from 3000 to 4000 tons of Cleveland warrants 
changed hands at 42s. 114d. a month and 26 days. Dealing 
also took place at 43s. a month, but the close was id. under 
that figure. The market was quite idle in the afterncon, 
when prices of Cleveland iron were nominally 4d. easier 
at 42s, 11d. cash and 43s. a month sellers. 


Sulphate of Ammonia.—The sulphate market continues 
very dull, and lower prices have been accepted for prompt 
delivery of parcels, while manufacturers and dealers are 
selling for forward delivery at quite a moderate premium, 
but regarding which makers are very reserved, and most 
of the business is being done on speculation. The local 
market shows no evidence of any marked change. To- 
day’s price is 11/. 15s. per ton for prompt delivery. Offers 
are said to be made from lead at something like this 
figure for forward business, but middlemen are afraid 
to risk it, and makers are not taking. 


Steel.—The state of the steel trade still continues to be 
hopeful. Inquiries for forgings have been rather more 
plentiful lately, and altogether engineers are said to be 
in a better position. Shipbuilders also seem to be rather 
better employed lately, and specifications are coming in 
from them moderately well. Prices remain unchanged, 
the present increased demand not being such as to justify 
any alteration in the near future. 


Troon Harbour.—During the last week the export of 
coal from Troon Harbour has been rather better than for 
some time past, although it has not reached the average. 
The Spanish steamer Carmargo has just arrived from 
Santander with a cargo of iron ore, the first of its kind to 
hand for several weeks. The building in connection with 
the new pa. tee is rapidly approaching completion, there 
being only about 20 ft. of the wall to finish now. The quay 
will gain an additional breadth of fully 16 ft. by the 
erection of the wall, which is about 450 ft. in length. 
Steel caissons, 27 ft. in height, are sunk through 14 ft. 
of boulder clay and into 2 ft. of solid rock, and the wall 
rests upon these and rises to a height of 20 ft. above. A 
much greater depth of water being thus available, the 
harbour authorities will find themselves able to accom- 
modate vessels of considerably larger tonnage than has 
hitherto been possible. It is proposed to extend the 
system of hydraulic haulage to every part of the harbour. 
In addition to the old 30-ton crane, there will also be a 
new one of 50 tons capacity. 


New Pier in Shetland.—On Friday last Mr. Reginald 
MacLeod, C.B., Under-Secretary for Scotland, performed 
the opening ceremony of the new pier and boat-slip, to 
be known as ‘‘ Brownie’s Taing,” at Sandwick, Shetland, 
an undertaking in which Lord Balfour of Burleigh has 
taken the keenest interest. Powers were obtained from 
Parliament in 1902 for the scheme, the cost of which 
is between 5000/, and 60002. A grant amounting to 
three-fourths of this amount was obtained from the 
Congested Districts Board, and the remainder has been 
raised locally ¥ public subscription and loan on security 
of rates. Mr. MacLeod, who went north on the fishery 
cruiser Minna, unveiled a memorial stone placed at the 
head of the pier, and in an interesting speech congratu- 
lated the trustees on the inaugural success of their under- 
taking, and hoped that through the erection of the new pier 
much comfort, happiness, and_ prosperity would accrue to 
the dwellers in the northern latitudes. Mr. G. Woulfe 


Brenan, C.E., Oban, was the engineer, and Mr. Thomas 
Munro, Wick, the contractor for the pier works. 


New Orders.—Messrs. Murdoch and Murray, ship- 
builders, Port Glasgow, have just got an order for 
another passenger and cargo steamer for service on the 
Amazon, the machinery to be supplied by Messrs. Kin- 
caid and Co., Greenock. Another Port Glasgow firm— 
Messrs. Robert Duncan—have also on order a large 
cargo steamer. In the Greenock yards also the tonnage 
of the new orders amounts to fully 50,000 tons. Two 
large P. and O. steamers at Messrs. Caird and Co.’s ; and 
two steamers, a steam-yacht, and a sailing ship at Scott’s 
Shipbuilding and Engineering Company’s yard; Messrs. 
George Brown and Co., two steamers; and the Grange- 
mouth and Greenock Dockyard Company, three steamers 
and a sailing boat, are among the number. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. C. Butcher.—The. death has occurred at Scar- 
borough of Mr. Charles Butcher, of Sheffield, at the age 
of sixty. He was an ironfounder, and many years ago 
he established the Durham foundry in Harleston-street, 
Sheffield. When his health began to fail, he turned the 
business into a limited company. 


Local Limited Companies.—The Hadfield Steel Foundry 
Company have declared an interim dividend of 5 per 
cent ; and Vickers, Sons, and Maxim an interim dividend 
of thesame amount—5 per cent. 


Iron and Steel.—In the iron market the downward 
tendency is not so pronounced as it was, but trade is still 
quiet, and sales are slow. Makers feel that, so far as pig 
iron is concerned, if there is any further lowering of prices, 
a considerable reduction in the output must follow. Stocks 
in the hands of makers have slightly increased, but con- 
sumers are carrying as little as possible. There is no 
change to note in the finished-iron trade. Works are 
fairly well employed, having regard to the uncertainty of 
orders and specifications. The ey smn and forges 
are only moderately employed. The following prices are 

uoted :—West-Coast hematites, 62s. 6d. to 65s. per ton ; 
t-Coast ditto, 58s. 6d. to 59s.; Lincolnshire No. 3 
foundry, 45s. 6d.; forge ditto, 44s. 6d.; Derbyshire No. 3 
foundry, 47s. to 48s.; forge ditto, 44s. to 45s.; bars, 6/. 10s.; 
sheets, 8/. 10s. to 8/. 15s. Some very g orders have 
been placed by the English and Spanish Governments 
with local firms for shot, shell, and other projectiles. 
These departments had for some time been very quiet, 
but fuller employment is now being found. There is no 
a improvement in the railway branches. A few 
rms in the steel trade are better off for orders. 


South Yorkshire Coal Trade.— A steady business con- 
tinues to be done in steam coal, more especially for ex- 
ports. Indeed, so large is the tonnage that is being sent 
to the North-East ports that the railway companies can 
scarcely furnish on some days sufficient wagons. There 
is no increase of consumption in the name. Rather 
more is a in household qualities, but stocking for the 
winter months has not yet commenced. A dele bones 
is being done in best slacks, but in common coal generally 
it is quiet. 








CaNnaDIAN Paciric Rattway.—Direct connection has 
been established between Bobcaygeon and the main line 
of the Canadian Pacific Railway by the official opening 
on July 30 of the Lindsay, Bobcaygeon, and Pontypool 
Railway. The line now runs from Burketon, to a station 
between Toronto and Peterborough to Lindsay, Duins- 
ford, and Bobcaygeon. The line has been projected for 
many years, and has been aided with subsidies by both 
Provincial and Federal Governments. It is understood 
that it will be worked by the Canadian Pacific Company, 
and that Canadian Pacific capital will push it through to 


Pontypool. 


PERSONAL.—Owing to the recent death of the principal, 
the business of Messrs. Julius Harvey and Co., of 11, 
Queen Victoria-street, E.C., has been transferred to 
Messrs. Price and Belsham, of 52, Queen Victoria-street. 
—The A.E.G. English Manufacturing Company, Limited, 
has been formed to handle the English Nernst lamp busi- 
ness, with offices at 4, New Compton-street, W.C. The 
Allgemeine Elektricitits-Gesellschaft, of Berlin, have 
sold all the patents they owned in the United Kingdom 
relating to Nernst lamps to this new concern, and it is 
intended to build a factory in this country for the pur 
of coping with the rapidly increasing dunk. — The 
United Engineering Company, Limited, formerly of 
28, Budge-row, Cannon-street, announce that they hoes 
removed their offices to 4, Cullum-street, Fenchurch- 
street, London, E.C.—We understand that Mr. R. M. 
Campbell, M.I.M.E., A.M.I.E.E., has been appointed 
works m: to the firm of Messrs. C. S. Rolls and Co., 
of Lillie Hall, Earl’s Court, and 28, Brook-street, Bond- 
street, London, W.—Messrs. Browett, Lindley, and Co., 
Limited, of Patricroft. Manchester, announce that Mr. 
F. C. Gibbons, M.I.E.E., for many years one of the 
managing directors of their firm, but who left them a 
year ago to join Messrs. Howden and Co., has now 
returned to them in the capacity of sole managing 
director.—Mr. James W. Lyons has announced his resig- 
nation as manager of the power department of the Allis- 
Chalmers Company. He has taken this step in order to 
accept the appointment as comps | engineer to the 
Elgin Watch Company, of Elgin, Ill., who will erect 
new and extensive works under his supervision. Mr. 
Lyons will also en in other consulting work, and his 





“headquarters will be at Chicago. 


NOTES FROM CLEVELAND AND THE 
NORTHERN. COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a very thin attendance on ’Change here, many of the 
habitués being still i The: tone of the 
market was anything but cheerful, and very little 
business was transacted. Unfavourable reports from 
America and the recent additions to the warrant 
stores assisted in depressing affairs. At the same time 
many trades were not dis to take a gloomy view of 
the near future, but, on the contrary, professed to believe 
that a fairly good business would be done over the autumn 
months. No.3 g.m.b. Cleveland pig was offered rather 
freely by merchants at 43s. f.o.b., but buyers were 
very little in evidence. Most of the makers, how- 
ever, were not inclined to quote No. 3 below 43s. 3d. 
No. 1 was 45s., and No. 4 foundry fell to 42s. 9d. The 
lower qualities were plentiful, and weak in price. Grey 
forge was 41s. 9d., and mottled 41s., both having been 
reduced by 3d. since our last report. White was put at 
41s., being the same quotation asa week ago. East Coast 
hematite pig was in very poor uest, and quotations 
showed a marked downward tendency, notwithstand- 
ing efforts of producers to keep rates up. Several 
makers declared that they could not afford to further 
reduce prices, and that is not at all difficult to believe, 
considering present cost of output. For early delivery 
of mixed numbers 50s. 6d. was generally named, whilst 
No. 1 could be bought at 50s. 9d., and No. 4 forge at 
48s. 6d. Spanish ore was, if anything, weaker, but 50 

r cent. rubio was still quoted 14s. 6d. ex-ship Tees. 
o-day there was no new feature in the market. 
Manufactured Iron and Steel.—There is really nothing 

new of moment to report so far as the manufactured iron 
and steel industries are concerned. Producers adhere to 
their quotations. Some branches are pretty well off for 
orders, but others are only very moderately situated. 
Common iron bars are 61. 2s. 6d.; best bars, 62. 12s. 6d.; 
iron ship-plates, 6/. 7s. 6d.; iron ship-angles, 67. 2s. 6d.; 
steel ship-plates, 5/. 12s. 6d.; steel ship-angles, 5/. 5s.; 
steel gr 71.; steel sheets (singles), 7/. 5s.; steel 
sheets (doubles), 7/. 15s.; steel hoops, 6. 7s. 6d.; steel 
bars, 62. 5s.; and steel joists, 57. 5s.—all less 24 per cent. 
discount. The steel rail trade is dull, but heavy sections 
are still kept at 4/. 10s. net at works. 

Middlesbrough Works inthe Market.—Mr. Albert Walker 
esterday (Tuesday) offered for sale by public auction the 
ees Railway and Engineering Works, situate at Cargo 

Fleet, Middlesbrough. Although there was a fairly 
numerous attendance of business men at the sale, not a 
single bid was made. 

Coal and Coke.—Coal is rather quiet. Bunker fuel is 
plentiful and somewhat easy at about 7s. 9d. f.o.b. for 
unscreened kinds. Coking coal is steady at 8s. 3d. to 8s. 6d. 
Coke keeps firm, the local consumption being heavy. 
— last-furnace kinds are still 14s. 3d. delivered 

ere. 








New York Srreet Rartways.—The street railways of 
Greater New York carried over 1,000,000,000 passengers 
during the year ending February 29, 1904, the exact figures 


being 1,036,834,773. This is the first time that the billion 
mark has been reached. The increase over the previous 
year was about 65,000,000, or 63 per cent. About two- 
thirds of the passengers were carried in Manhattan, and 
one-third in Brooklyn. The increase in traffic in Man- 
hattan was almost entirely on the elevated railways, the 
traffic on the surface lines being about stationary. 
STANDARDS FoR Exxectric Licht AND Power CABLES. 
—The British Engineering Standards Committee have 
issued their report on electrical conductors, in which are 
given a series of tables showing the weight resistance, 
area of stranded cables, and also the thickness of di- 
electric, whether paper, jute, or rubber, recommended for 
voltages from 660 up to 11,000 volts. The resistances and 
weights have been calculated from the data assumed in 
the resolutions of the Committee, which we reprint 
below :—(1) Resolved that a wire 1 metre long, weighing 
1 gramme, and having a resistance of 0.1539 standard ohms 
at 60 deg. Fahr. (15.6 deg. Cent.) be taken as the Engi- 
neering Standards Committee (E.S.C.) standard for hard- 
ee, commercial copper, (2) Resolved 
that hard-drawn copper be defined as that which will not 
elongate more than 1 per cent. without fracture. (3) 
Resolved that a wire 1 metre ry eigpe aed 1 gramme, 
and having a resistance of 0.1 standard ohms at 
60 deg. Fahr. (15.6 deg. Cent.) be taken as the Engi- 
neering Standards Committee (E.S.C.) standard for 
annealed high-conductivity commercial copper. (4) Re- 
solved that copper be taken as weighing 555 Ib. per cubic 
foot (8.89 grammes per cubic centimetre) at 60 deg. Fahr. 
(15.6 deg. Cent.), which gives a specific gravity of 8.90. 
(5) Resolved that the average temperature coefficient of 
0.00238 per deg. Fahr. (0.00428 ted deg. Cent.) be adopted 
for commercial purposes. (6) Resolved that 2 per cent. 
variation from the adopted standard of resistance be 
allowed in all conductors. (7) Resolved that 2 per cent. 
variation from the adopted standard of weight be allowed 
in all conductors. ®) Resotved that an allowance of 
1 per cent. increased resistance, as calculated from the 
diameter, be allowed on all tinned copper conductors 
between diameters 0.104 and 0.028 (Nos. 12 and 28S. W.G.) 
inclusive. (9) Resolved that for the purpose of calcula- 
tion of tables, a lay, involving an increase of 2 per cent. 
in each wire, except the centre wire, for the total length 
of the cable be taken as the standard. (10 Resolved that 











the legal standard wire-gauge, as fixed by Order in 
Council dated August 23, 1883, be adopted as the standard 


for all wires. 
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TRIAL OF A PIERSON SUCTION GAS- 
PRODUCE 


In January last the Société Technique de Industrie 
du Gaz en France offered a prize of 5000 francs for a 
gas-producer working satisfactorily with gas coke. 
Messrs. J. and O. G. Pierson, of 47, Rue Lafayette, 
Paris, accordingly entered for trial one of their suction 
gas-producers, of which we gave a full description in 
our issue of November 20 last. The plant entered was 
not primarily intended for using coke, but, as the 
figures from the official report which we publish show, 
it gave, nevertheless, extremely good results. The 
plant in question had a combustion chamber measuring 
600 millimetres (23.6 in.) in diameter, and was 1.60 
metres (5.25 ft.) high. The purifying plant consisted 
of a vertical cooling column and coke-washer, and a 
purifier of 2 square metres in area. It was designed to 
supply gas to a Crossley gas-engine rated at 35 brake 
horse-power. The trials soto. 27) over five days. The 
fuel used was, during part of the time, a mixture of 
No. 0 Paris coke (pieces under 1 in. in diameter) and 
coke breeze, but for the most part the latter alone was 
used. During most of the period of the trial the 
engine was lightly loaded, generating but 18 to 20 
brake horse-power; but short runs at full power 
were also made. Samples of the gas were taken 
at frequent intervals, and these on analysis showed 
that the gas contained from 11 per cent. up to 15 per 
cent. of &0,, traces up to 1 per cent. of O, and 15 per 
cent. to 16 per cent. of CO. Owing to an accident to 
the apparatus, it was impossible to determine the 
proportion of hydrogen. ‘ In spite of the range of 
variation in the proportion of CO,, the calorific value 
of the gas proved very constant, ranging only between 
1092 and 1179 calories per cubic metre, the mean 
being 1125 calories per cubic metre (128 B.T.U. per 
cubic foot). When one fuel was kept to, it should be 
noted the range of variation was much lessened, four 
samples of gas made with the mixed coke and breeze 
assaying respectively 1142, 1148, 1126, and 1119 
calories per cubic metre. The different fuels used 
showed on analysis the following figures :— 


Kind of fuel Laroche Paris No.0 Paris 
Breeze. Coke. Breeze. 
Moisture . 14pe0 1L117pc 1.86p.c. 
Volatile matter 3.05 ,, .88 ,, ae’ ., 
As se as ee - 14.06 ,, 15.59 ,, 
Fixed Carbon... 86.89 ,, 81.06 ,, SL01,, 


The producer ran well throughout the trial, but it 
was not possible to measure the volume of gas pro- 
duced ; the actual amount of fuel burnt was, however, 
16 to 20 kilogrammes (35 lb. to 44 lb.) per hour. There 
was a little trouble from scaffolding on one day, but this 
was put right at once by a single stroke of the poker 
introduced through one of the upper inspection holes. 
At the end of the trial the producer was opened up, 
and some small masses of clinker were found, but 
these came away at the first blow of the poker. The 
gas mains were also opened out and proved in satisfac- 
tory condition. The engineers in charge of the trial 
finally report that the apparatus worked well through- 
out, and, from its state when opened at the end of the 
trial, could evidently have run for a long time before 
requiring to be cleaned, which was the more note- 
worthy in that some of the fuel used contained more 
than 15 per cent. of ash. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for large steam coal have been 
nominally unaltered, but the tendency has, if anything, 

n downwards. The best descriptions have made 
13s. 9d. to 14s, 3d. per ton, while secondary qualities have 
ranged between 13s. and 13s. 6d. perton. The house- 
coal trade has been inactive ; the best ordinary descrip- 
tions have made 13s. 6d. to 14s. per ton, while secondary 
qualities have been quoted at 10s. 6d. to 13s. per ton; 
No. 3 Rhondda large has made 13s. to 13s. 3d. per ton. 
Foundry coke has shown little change at 17s. 6d. to 
18s. 6d. per ton; furnace ditto has made 15s. to 16s. 6d. 
per ton. As regards iron ore, Rubio has been quoted at 
13s. 6d. per ton ; Almeria, at 13s. 6d. to 13s. 9d. per ton ; 
and Tafna, at 14s. 64. to 14s. 9d. per ton. 


Taff Vale Railway.—The expenditure made by the 
Taff Vale Railway Company on capital account a the 
first half of this year was 16,0682. is outlay was made 
wholly in connection with previously-opened lines. The 
balance carried to net revenue account for the first half of 
this year was 213,775/., as compared with 198,908/. in the 
first half of 1903, 


Port Talbot Railway and Docks Company.—The ratio of 
the working expenses to the traffic receipts in the past 
half-year was 58.70 per cent., as com with 61.85 per 
cent. in the first half of 1903. The imports and exports 
pra nce showed an increase for the past half-year of 

37, ns. 








American Coat,—Mr. E. W. Parker, of the United 
States Geological Survey, predicts that in half a century 
anthracite coal will be a fuel of the past, and that bitu- 
minous will be the only coal upon the American market. 


Mr. Parker arrives at this conclusion in consequence of 
ote having become low, while the cost if peaduction 
as been tremendously increased, in consequence of 
being only found in almost 


deposits inaccessible beds. 








MISCELLANEA. 


Tue Board of Trade have recently confirmed the under- 
mentioned Orders made by the Light Railway Commis- | 
sioners :—1. Cheltenham and District. Light Railway 
(Extension No. 3) Order, 1904, authorising the construc- 
tion of an additional light railway in the County of 
Gloucester, in the Borough of Cheltenham, and the 
abandonment of the construction of part of another light 
railway already authorised in thesame borough. 2. Maid- 
stone and Faversham Junction Light Railway (Extension 
of Time) Order, 1904, amending the Maidstone and 
Faversham Junction Light Railway Order, 1901. 


The Institution of Electrical Engineers have now com- 
Bited their arrangements for their visit to the United 

tates next September. The party will travel by the 
s.s. Republic to Boston, and special Customs facilities 
have been arranged for on arrival on September 2. The 
next as visit will be paid to Harvard, and on Monday, 
September 5, the principal power-houses in New York 
will be on view. A special circular tour to Schenectady, 
Montreal, Niagara, Chicago, St. Louis, Pittsburg, Wash- 
ington, Philadelphia, and back to New York on Sep- 
tember 22, has been arranged for by the American Institute 
of Electrical Engineers. ~ 


Some experiments with oil-burners for boiler-heating 
made 5 | the Lucal Light and Heating Company, Limited, 
of 65, West Regent-street, Glasgow, were made a short 
time back by Professor W. H. Watkinson, of the Glasgow 
Technical College. A copy of his report has been sent 
us by the makers of the burner, from which we note that 
an equivalent evaporation of 13.65 lb. of water from and 
at 212 deg. Fahr. per pound of oil burnt was attained. The 
boiler to which the device was applied was of the marine 
type, measuring 11 ft. in diameter by-10 ft. long, and 
working at a pressure of 128 lb. per square inch. The 
report states that during the trial there was no indication 
of any clogging of any part of the burners. 


The programme prepared by the organising committee 
for the International Engineering Congress, to be held 
under the auspices of the American Society of Civil 
Engineers, in St. Louis, from October 3 to October 8, has 
now been issued. The congress will be divided into eight 
sections, under different presidents—viz.:—(A) Water- 
ways; (B) Municipal; (C) Railroads; (D) Materials of 
Construction ; (E) Mechanical ; (F) Electrical ; (G) Mili- 
tary and Naval; and (H) Miscellaneous. In Section A 
papers have been promised on harbours, natural water- 
ways, artificial waterways, traffic on improved waterways, 
dredgers, and wharves and piers. In Section B the 
papers will deal with water purification, sewage disposal, 
and refuse disposal. In Section C there will be papers 
on railroad terminals, underground railways, live-loads 
on bridges, and tunnel ventilation. In Section D the 
papers promised relate to the manufacture of steel, the 
manufacture of cement, concrete and concrete steel, and 
tests. In Section E the subjects dealt with will include 
the purification of feed water, turbines and water-wheels, 
locomotives and rolling stock, passenger elevators, pump- 
ing machinery, and steam-turbines. In Section F 
papers will be read on the substitution of electricity for 
steam as a motive power, and on generating stations and 
power transmission. In Section G, which, as stated, is 
concerned with mi-itary and naval matters, the papers 
promised relate to ordnance, naval architecture, marine 
engineering, lighthouses, and dry docks; and in the 
miscellaneous section (H) there will be papers on irrigation, 
highway construction, deep foundations, mining, survey- 
ing, and engineering education. 


The electric locomotives which are to be used for work- 
ing the passenger traffic into the New York Central 
stations, and for some 50 miles out, will be built by the 
General Electric Company, of Schenectady. The railroad 
requirements provide that these electric locomotives 
shall be able to take a train weighing 530 tons in all from 
Grand Central Station to Croton, a distance of 34 miles 
in one hour with a single stop in between, and to make 
the return trip on the same schedule with not more than 
20 minutes lay-over. Witha train weight of 430 tons, the 
run between these two points is to be made in 44 minutes, 
there being then no intermediate stop, and the engine 
must be ready to make the return journey with a lay-over 
of not more than one hour. The non-stop run here 
specified is that now made by the Empire State ex- 
press, but the steam-hauled train is lighter than that 
specified. As built, the locomotives will be 37 ft. long, 
and will be mounted on twelve wheels, of whic 
eight will be drivers. These. driving-wheels will be 
44 in. in diameter. The motors will drive the wheels 
direct without gearing, being mounted on the driver 
axles. There will be four of these motors, each rated at 
550 horse-power, but capable of developing 2800 horse- 
power on an overload. The field-magnets are to have 
two-poles only, and will be placed horizontally, so that 
motion of the frame on its springs will not area affect 
the air BaP: The total weight is 190,000 Ib., of which 
136,000 lb. is available for adhesion. The maximum 
draw-bar pull is 34,000 lb. Arrangements on the Sprague 
multiple control system will be provided for ee En 
two or more of these electric locomotives in tandem. Wit 
light trains a speed of 75 miles an hour will be possible. 


Three fatal accidents — two on the North - Eastern 
line, near Newcastle, and one on the Lancashire and 
Yorkshire line at Formby—due to men coming into 
contact with the live rails are dealt with in recent 
reports to the Board of Trade by their inspectors. In 
two of the cases the victims were trespassers, whilst'in 
the other a porter was the sufferer. Accidents of this 
kind have called forth in some quarters a demand that the 
live rails shall be guarded throughout their whole length ; 
but we are glad to note the Board of Trade does not think 


this either necessary or advisable. As matters. stand, 
out of the total 47 miles of men track comprising the 
Lancashire and Yorkshire branch to Southport, 10 miles 
are protected by double pang ey 
boarding. At all crossings the line is well protected, 
and notices have been put up warning trespassers at 
these points, and at places where there is any special 
reason to fear trespass. The fitting of guards through- 
out the whole length of line would therefore seem an 
unreasonable demand to make on the companies who 
have shown the enterprise needed to adopt electric 
traction, to the subsequent great gain of the public. 
Apart from this, it would render more difficult the 
work of the plate-layers in packing the sleepers, and 
this, the inspectors report, is a ride the plate be avoided. 


and 6 miles by single 


It has been necessary to provide the plate-layers with 
tools having insulating handles, and rubber gloves and 
mats are also furnished when required. It is suggested, 
however, that on the Newcastle lines the third rail should 
always be protected through stations, as the employés of 
the company often cross there, as do passengers occasion- 
ally, éven when an overhead bridge or subway is provided 
for their use. 


The annual report of the progress of the Ordnance 
Survey to March 31, 1904, has been issued as a Blue- 
Book. [Cd. 2195], which was published this week. 
While the year 1903-4 has not been marked by the 
completion of any service so important as that of the 
1-in. hill map of the United Kingdom, a t advance 
in the small-scale work of the Ordnance Survey has, it 
appears, been made, and several considerable small-scale 
maps have been completed. At the same time, in spite 
of an abnormally wet 5 yecy: good progress has been made 
with the revision and re-survey of the 25-in. and 6-in. 
scale maps. Early in the year the last of the revised 1-in. 
outline maps of Ireland was published, thus completing 
the 1-in. revision of the United Kingdom, and makin 
available for the public a 1-in. outline map of the Uni 
Kingdom prepared on one uniform system. Steps have, 
moreover, n taken to keep up the revision of this map, 
so that each sheet shall be revised every 15 years. The 
second revision has been begun. Separate hill plates have 
now been prepared for the whole of England and Wales. 
The 1-in. coloured map of England and Wales was com- 
 ssengs during the year.’ A similar map of Scotland has 

n authorised, and that for Ireland is in progress, 
about half of it being completed. The 1-1,000,000 map of 
the United Kingdom is expected to be published during 
the current year. It is claimed that it should be useful 
as a wall map and for educationa! purposes. new de- 
parture has been made in the supply to schools which 
desire it of specially printed Ordnance Survey maps at a 
very low price. These maps are issued on a written under- 
taking from the head master, or other responsible repre- 
sentative of the school, that they will not be placed 
on sale, and will be used for educational ag py only. 
Over 46,000 of these maps were supplied in 1903.4. The 
report, among other things, mentions further. efforts 
which have been made to render the maps of the Ordnance 
Survey more accessible to the public. 








A Froatine Exuinition.—The enterprise of the North- 
Western Commercial Company in sending the steamship 
Victoria on a long tour of Pacific ports, equipped as a 
floating exhibition of American manufactures, will be the 
greatest thing of the kind ever attempted. The Victoria 
will sail from Seattle on November 15, with a long itinerary 
of Pacific ports, including those of the South American 
coast, Hawaii, Australia, New Zealand, and Eastern 
Asia. The voyage is to a six months. Only 100 
exhibits will be taken, although there will be accommo- 
dation for a greater number of first-class passengers. 
Each exhibit will have from 100 ft. to 500 ft. of space for 
exposition purposes, as well as a space for 5 tons of cargo. 





Tue Great ZamBEs! Bripce.—All the materials for 
the great bridge. which is to be thrown across the Zambesi 
immediately below Victoria Falls, have now been trans- 
ported from Darlington to the scene of operations. But 
many difficulties have still to be faced and overcome. 
The nearest drift is 6 miles distant, and all communica- 
tion between the banks of the river is dependent upon a 
wire rope and a “‘bo’sun’s” chair. This is to be replaced 
by an electric motor semeing a cable and capable of 
carrying 10 tons. It was hoped that foundations on 
solid rock on either side would have been found six 
months ago, but the desired result has only just been 
attained. It is expected, however, that the bridge will 
be completed by May, 1905. By that time the men em- 
ployed on the bridge will have been working for more 
than twelve months at their task. During eight of these 
months they will be exposed to the spray of the Falls— 
@ moisture more ——— than rain and converting the 
rane on either bank into a veritable Slough of Despond. 

he fever season is reckoned in the district at five 
months, and every white man employed on the bridge has 
already had a foretaste of it; a few have been invalided 
home, and all cherish a lively recollection of it. The 
bridge in itself is a comparatively simple structure, 
as it consists of a single span of 500 ft., the actual 
distance from bank to bank being something over 600 ft. 
The bridge will owe its celebrity partly to the fact that it 
will be 400 ft. above the river, and partly to its romantic 
surroundin The interest taken in the great work 
sppets to be increasing ; there is every intention to carry 
the undertaking to a successful issue ; and next year it is 
expected that passengers on the Cape and Cairo Rail- 
way will pass-over the interesting stream which marks 
the limits of British South Africa, As they are borne 
over it the roar of mighty waters will fill their ears and 
the spray of the stupendous Victoria Falls will beat in 





their faces. 
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THE THORNLEY VALVE GEAR. 


In our issue of July 1 we mentioned the valve gear 
for winding engines, exhibited by Messrs. Buxton and 
Thornley, Burton-on-Trent, at the International Col- 
liery Exhibition, and intimated our intention of de- 
scribing it more fully on a future occasion. This 
promise we are now able to fulfil. The gear is the 
invention of Mr. Geo. Thornley, of the above firm, 
and has been designed to meet the special conditions 
peculiar to colliery and other winding-engines, For 
engines of this class it is essential that, when not in 
motion, both steam and exhaust valves should be closed 
to prevent the. possibility of the engine ‘‘ creeping.” 
A constant amount of lead is desirable when running, 
although rapid acceleration and considerations of steam 
economy demand that the point of cut-off shall be very 
late when starting, and shall take place earlier and 
earlier as the acceleration is acquired. With the 
Thornley gear these requirements are obtained auto- 
matically. Two steam and two exhaust valves of the 
drop-valve type are fitted to each cylinder, and in 
Figs. 1 to 6 on page 274 is shown the arrangement of 
the mechanism by which they are controlled. A 
rocking-lever, worked by an eccentric on the crank- 
shaft, transmits a reciprocating motion to a horizontal 
spindle attached by links to its upper end. On 
the spindle are two cylindrical pieces with conical 
spiral ends. These pass through buckles formed in 
the drop-valve spindles, and control the rise and fall 
The spindle is capable of rotation, 

ortion is formed square and slides 
through a toothed sleeve held between the flanges of 
the governor fixing. Gearing with this sleeve is a 
quadrant connected to the governor, so that the rising 
or falling of the latter causes the horizontal spindle to 
be rotated through a corresponding angle, and thus 
the spiral ends will open or trip the valves at a point 
of the stroke depending on the position of the 
governor. The form of the cylindrical pieces is 
shown in Fig. 6. The valves are opened by the 
conical portion at the ends and tripped suddenly 
by the rectangular groove re-passing under the 
pivoted trip-piece on the valve-spindle. In the 
case of the steam-valve, the tripping edge of this 
groove is made spiral to obtain a variable cut-off 
as the spindle is rotated by the governor, while 
the exhaust valve will always be tripped at the same 

oint of the stroke. The valves are not fitted with 
dashpots or closing-springs, but return by their own 
weight supplemented by an additional weight acting 
as a guide to the upper end of the valve-spindle. 
The tripping mechanism is throughout of hardened 
steel. 

The governor shown in the half-tone block, Fig. 1, 
and in detail in Fig. 3, is made to rise to its full height 
by two stages. To begin with, it is only loaded with the 
comparatively light weight of the circular plate linked 
to the governor arms, but after rising a short distance 
the heavy upper weight has to be lifted in addition. 
The reason for this will be seen by considering the 
operation of raising a load. When it is desired to 
commence winding, the steam starting-valve is opened, 
the reversing lever moved from its mid-position to the 
proper end of its quadrant, and steam will then be 
admitted behind the piston for nearly the whole of the 
first stroke. Immediately the speed is sufficient, 

enerally at the second stroke, the governor makes its 

first lift, giving full lead to all valves by rotating the 
valve cams as already explained. The speed then 
increases until the governor commences its second lift, 
further rotating the cams and cutting off the steam 
earlier and earlier as further increase of speed is 
obtained. This continues till the attendant either 
closes the main valve or brings the reversing-lever to 
mid-position, when the engines come to a standstill 
with all valves closed. 

Figs. 7 and 8, page 274. show diagrams taken from the 
two cylinders of a pair of 30-in. by 5-ft. winding- 
engines, No. 1 being fitted with the Thornley gear, and 
No. 2as previously working. The improvement effected 
is very striking: after the second stroke of No. 1 
engine, the diagram would compare well with engines 
running under the most favourable conditions, whereas 
in the case of the other engine the constant cut-off at 
the end of the stroke gives rise to enormous back- 
rege and consequent distortion of the diagram. 

n the engine in question the adoption of the new 
gear resulted in a steam-saviug of 60 per cent., besides 
more than doubling the rate of acceleration, as a con- 
sequence of the reduced back-pressure. 


of the valves. 
and its central 








An AmeriIcAN Manvracturinc Cernsvus.— For the 
first time in the history of the United States the 
Census Bureau is about to undertake a quinquennial 
census of the manufacturing industries of the Republic, in 
accordance with a special Act passed by the last Congress. 
Hitherto all census enumerations have been made at 


decennial periods; but the development of the resources 
of the country, and the necessity for accurate statistical 
information regarding its leading industries, induced 
Congress to provide for a special census of manufactures 
every five years. 





WELDED BOILER FURNACES; ST. LOUIS EXHIBITION. 


CONSTRUCTED AT THE CONTINENTAL IRON WORKS, 


NEW YORK, US.A. 
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One of the most striking exhibits in the Machinery 
Hall of the St. Louis Exhibition is that of the Con- 
tinental Iron Works, of Brooklyn, New York. The 
most prominent feature on the stand of this company 
is the big welded steel digester, to which we made 
reference in our general notice of this section of the 
Exhibition. This vessel is used in the manufacture of 
soda pulp, and is 42 ft. 9 in. long over all by 9 ft. 
internal diameter. The shell is }4 in. thick, and the 
ends ?in. thick. It is a welded structure throughout, 
the ends being welded into the cylindrical part, there 
being no riveted work at all. The pressure to which 
the digester will be subjected will be 125 lb., and the 
weight is close upon 20 tons. Digesters of this nature 
are manufactured by the Brooklyn Iron Works solely 
for the Pusey and Jones Company, of Wilmington, 
Delaware, who are the principal makers of pulp and 
sugar-making machinery in America. 

ur illustrations on the present page show two forms 
of boiler furnace made by the Brooklyn 
Fig. 1 isa set of welded steel combustion chambers for 
a return-tube boiler. The chambers shown in the 
Exhibition are of the same dimensions as those now in 
use in the Atlantic liner St. Louis, of the International 
Mercantile Marine Company. So faras we are aware, 
the only welded steel combustion chambers at present in 
use are in the s.s. Finland, built by Messrs. Cramp and 
Sons for the International Mercantile Marine. These 


Company. | 


9° 


“: 


have been in service about a year, and, we understand, 
have done well.- It is claimed that the welding of seams, 
though more expensive than riveting at first cost, is con- 
ducive to economy in the long run, owing to the greater 
duration of the joint and the absence of repairs. The 
middle chambers are 288 in. up to 39,5; in. wide, 304 in. 
to 324 in. deep, and 9 ft. 18in. high. In the wing 
chambers the extreme width is 4 ft. 13 in., the depth 
304 in. to 324 in., and the height 7ft. 5in. The 
thickness of the sides is § in., and of the tube-plate 
|Z in. in all cases. . 
| We also illustrate in Fig. 2 on the present page a 
| Morison suspension: furnace by the same company. 
| This corrugated furnace has been made to the order of 
the Baldwin Locomotive Works, of Philadelphia, for 
| an engine, ‘‘ No. 1721,” they have to construct for the 
Southern Pacific Company. The inside diameter is 
59 in., the length 131 in., and the thickness of the 
| metal ? in. 
— other objects on this company’s stand are 
some welded steel gas buoys, made to the order of the 
| Safety-Car Heating and Lighting Company, of New 
York. The inside diameter of the shell is 7 ft., the 
| length of body 8 ft. 6 in., and the thicknesses of metal 
|4in., y in., and gin.. They are subjected to a test 
| pressure of 2701b. per sq. in. Altogether, it will be seen 
that the Continental Iron Works are able to produce 
| some remarkable examples of welded structures. 
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THE FORGROVE WRAPPING-MACHINE. 


Tns machine, which we illustrate in Figs. 1 and 2, 
page 278, is for the purpose of automatically wrappin 
tablets of chocolate and similar material in tinfoil anc 
paper. Until recently this work was done by hand, 
and although continual practice made the girls em- 
ployed in the operation remarkably expert, the present 
machine is rapidly displacing hand labour. The pro- 
blem of wrapping chocolate mechanically is com- 
plicated not only by the large number of distinct 
operations to be performed, but by the brittle nature 
of the material and the unavoidable variations in the 
dimensions of the tablets. Moreover, the stickiness 
of chocolate, and its liability to clog the moving parts, 
both have to be guarded against in the design. 

The tablets to be wrapped are placed on the table 
shown at the rear of the machine, whence they are 
pushed by a stick in the hands of a boy on to the upper 
side of the travelling band shown in Fig. 1. They are 
carried along until the foremost is stopped by a pro- 





Fie. 3. Fia, 4, 


jection, under which the belt runs, at the centre of the 
machine proper. A reciprocating finger worked by a 
cam here pushes them off the belt one at a time, and 
they pass sideways through a channel until the front 
one enters the reciprocating head of the machine, 
where it is lightly held by spring clips. Underneath 
this head is a quadrant rocking about a shaft fixed at 
the bottom of the framing, the quadrant being driven 
by a crank and connecting-rod from the main shaft of 
the machine. Each end of the quadrant carries a 
wrapping-box, which at the end of the stroke pauses 
directly beneath the head carrying the chocolate. The 
tinfoil in which the cakes are to be wrapped is in the 
form of strips of the required width, and as long as 
can be obtained. These are placed on the slide:shown 
prominently in Fig. 2, and held by a clip at. the outer 
end of the slide. The latter has a reciprocating 
motion, which causes the end of the strip to enter the 
geared feeding-rolls shown. Immediately behind the 
rolls is a guillotine knife, which descends once for 
every complete revolution of the rolls, and cuts off the 
exact length of foil for one tablet, this piece of foil 
being fed forward by another pair of rolls, and 
deposited on the wrapping-box at one end of the 
quadrant. The slide only moves when a fresh piece of 
foil is to be withdrawn from the holding-clip ana 
entered into the feeding-rolls, as when once started 
the rolls feed it along as required. A flat is filed on 
the upper roll, so that the strip stops while the 
guillotine is descending, and consequently the foil is 
not crumpled up. 

When the piece of tinfoil is in place over the 
wrapping-box, the head of the machine descends, and 
pushes the chocolate and foil together into the box. 
"he motion of the quadrant carries the tablet under 
some metal fingers, which fold down the upstanding 
cdges of the foil, and at the end of its travel the false 
bottom of the wrapping-box is suddenly raised by a 
cam motion, and the packed tablet pushed up between 
a pair of fixed brushes. The delivery of successive 
tablets causes those previously inserted to emerge 
trom the’ upper edges of the brushes, whence they 
slide down shoots into boxes on either side of the 
machine as the finished article. A pair of cakes are 
clearly shown between the brushes on the left-hand 
side of Fig. 2, and close by can be seen the last edge of 
the tinfoil about to be folded over by the metal plate. 

The wrapping-boxes themselves are concealed by 
other parts of the machine, but their mechanism will 


latter, with its tinfoil, is inserted, the state of affairs is 
represented by Fig. 4. The corners of the package 
have next to be doubled down, and this is effected by 
the movement of the four cam-shaped pieces which are 
actuated simultaneously by the side levers. While 
this is taking place the folding-fingers turn over the 
edges, as previously described, and the tablet is, as 
shown in Fig. 6, ready to be expelled by. the false 
bottom connected to the eye-rod seen in the figures. 
Fig. 5 shows the wrapping-box in the same condition 
as Fig. 6, but without the tablet inside. , ; 

The machine illustrated is capable of wrapping from 
80 to 90 tablets per minute ; and besides its rapidity, 
it effects a considerable saving in tinfoil, because it 
packs with such precision that the amount of foil 
required for each tablet is reduced to the absolute 
minimum. We understand that all the largest choco- 
late factories, both in England and on the Continent, 
are using machines of this type, and that they are 
giving very gratifying results. As machinery of this 








be understood on examination of Figs. 3 to 6, annexed. 
Fig. 3 shows the box ready for the chocolate,, When the 


description is usually credited with American origin, 
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we are glad to state that in this case the inventors are 
Messrs. Andrew Forbes and Frederick Grover, of 
Leeds, and the manufacturers the Forgrove Machinery 
Company, of the same town. 








INDUSTRIAL NOTES. 

THE state of trade as shown in the returns issued by 
the Labour Department of the Board of: Trade is far 
from reassuring. Employment on the whole was not so 
good as in the month previous. As compared with a 
year ago, there was a general decline, except in the 
cotton trades, in which, however, short time continues 
and is being extended. 

The 270 trade. unions specially reported on had an 
aggregate of 568,272 members, of whom 34,494, or 6.1 
per.cent., were unemployed, as compared with 5.9 per 
cent. in the month previous and 4.9 per cent.'a year 
ago,. The mean percentage for the last ten years was 
3.8 per cent. 


Employment in coal-mining showed a slight falling 
off, both as compared with a month ago and a year 
ago. At collieries employing 537,541 workpeople the 
pits worked an average of 4.79 days per week, as 
compared with 4.95 days in the month previous and 
4.84 days a year ago. The total number employed at 
these pits for both periods was about 1 per cent. less 


than in the previous month, but about 1.4 per cent. | P 


greater than in the same month a year ago. 

In ironstone-mining employment continued good. 
At the 129 mines and open works covered by the 
returns the average time worked was 5.74 days per 
week, compared with 5.90 days in the previous month 
and 5.69 days a year ago. The aggregate number 
employed was, however, 1.6 per cent. less than a month 
ago and 2.5 per cent. less than a year ago. 





In the pig-iron industry there was a falling off in 
both periods. At the works of 112 ironmasters 298 
furnaces were in blast, employing about 21,100 work- 

ople. 

eT in the iron and steel trades was not so 
good as a month ago or a year ago. Atthe 194 works 
reported on 73,613 workpeople were employed, show- 
ing a decrease in the volume of employment of 1.1 per 
cent. as compared with a month ago, and 1.3 per cent. 
as compared with a year ago. 

In the tinplate trade employment showed a decline 
compared with a month ago, but was better than a 
year ago. There were 354 mills in operation ;:pre- 





vious month, 363; and a year ago, 332. The total 
number employed was about 17,700. 

Employment in the engineering trades was dull 
generally—worse than a year ago. The proportion of 
unemployed union members was 6.7 per cent ; pre- 
vious month, the same as a year ago—3.9 per cent. only. 

In the shipbuilding trades employment continued 
bad—-worse than a year ago. The proportion of union 
members out of work was 12.9 per cent.—the same as 
in the month previous ; same month a year ago, 10.5 
per cent. 

Employment in the building trades is dull—about 
the same as a month ago and worse than a year ago. 
There was an increase in the proportion of carpenters 
and joiners and of plumbers out of work compared 
with a year ago. In the.wood-working and furnishing 
trades employment was dull—about the same as a 
month ago and worse than a year ago. The proportion 
of union members unemployed was 5.7 per cent.; pre- 
vious month, 5.5 per cent. ; a year ago, 4.2 per cent. 





In the printing and bookbinding trades employment 
was quiet on the whole. The proportion of union 
members out of work was 4.4 per cent.; in the month 
previous, 5.1 per cent.; a year ago, 4.4 per cent. The 
paper trades were fairly employed. The proportions 
were 3.2, 2.7, and 2.6 per cent. respectively. 

Employment in the glass-bottle trade was bad— 
worse than a month ago; in the flint-glass branch it 
was slack. It was also slack in the pottery, brick, 
and tile trades. 

In the boot and shoe trades employment con- 
tinued bad—-worse than a month ago and a year 
ago. At 462 firms, employing 59,662 workpeople, and 
paying 210,200/. in weekly wages, there was an in- 
crease of 0.7 per cent. in the numbers employed, but a 
decrease of 5.9 per cent. in the wages paid: The 
conditions generally were about the same as a year ago. 

Employment in the tailoring trades was bad in the 
ready-made branches—worse than a year ago; in the 
bespoke branches employment was dull—worse than 
a month ago and a year ago. 

In the leather trades employment was very slack 
worse than a month ago and a year ago, with much 
short time. The proportion of union members unem- 
ployed was 10.6 per:cent:; in the previous month, 
10.2 per cent. ; and a year ago, 6.7 per cent. ' 


Employment in thexedtton trades continiiés dull, 
both in the spinning and weaving branches! Short 


a year ago, 40 hours per.-week,.... The proportions’ on 
short time ,were, in, 
vious, and,49.5 per. cent. a year ago, » In the weaving 
branches,,.15.4 per cent. ; previous month, 11.1 per 
cent.;. and a, year ago, 29.4 per cent. respectively. 
In the woollen trades employment was good on the 
whole; in the worsted trades, slack ; in the -hosiery 
trades, bad ; jute and flax trades, moderate. 





Agricultural labourers were busy generally. Dock 
and riverside labour was moderately employed, but 
not so good as a year ago. There was an increase of 
employed at the Port of Ladin. 


The total number of workpeople involved in disputes 
in the month was 16,322, compared with 6792 in the 
month previous, and 10,100 a year ago. 

The aggregate duration of all the disputes of the 
month, new and old, amounted to 262,800 working 
days, as compared with 81,300 in the previous month, 
and 130,800 in the corresponding month. of 1903. 
Fifteen disputes began in the month, involving 11,591 
workpeople, compared with 16 in the month previous 
and 14 in the same month a year ago. ° 

Definite results were reported during the month in 
the case of 15 disputes, new and old, affecting 5979 
workpeople. Of these disputes, four, involving 3751 
ersons, were decided in favour of the workpeople ; 
eight, involving 1404 persons, were decided in favour 
of the employers ; and three, involving 824 persons, 
were compromised. In the case of two other disputes, 
terminating during the month, and involving 644 per- 
sons, certain points are still under consideration. 

The changes in rates of wages reported during the 
month affected nearly 5300 workpeople, of whom over 
1500 received advances and nearly 3800 sustained 
decreases, The net effect of all the changes was a 
decrease of nearly 130/. per week. The changes of the 
previous month affected nearly 14,700 workpeople, 
the net result being a decrease of about 160/. per week. 
During the samé month a year ago the number affected 
was over 59,400 workpeople, and the net result a 
decrease of about 1900/. per week, 

The principal changes reported were decreases 
affecting nearly 1100 pn le has at Eston and 1200 
bridge-builders at Motherwell. Six changes, affecting 
nearly 2500 workpeople, took effect under sliding- 
scales. The remainder, affecting nearly 2800 work- 
people, were arranged directly between employers and 








workpeople, or their representatives; one of these 





time was resorted to generally—474 hours per ‘week ; 2’ 


spinning branches; 39/4 pér*-*' 
cent., compared.-with 38.3 per cent. -in the month pre-:*” 
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changes, affecting nearly 100 workpeople, being pre- 
ceded by a dispute causing stoppage of work, 


The report of the National Union of Boot and Shoe 
Operatives states that the reports of the majority of 
the branches show that trade is not in a very flourish- 
ing condition. The earnings of the workers have 
increased as compared with a month ago and a year 
ago; but there is a tendency to increase the output, 
with the same or even a smaller number of operatives, 
by improved machinery and greater speed. That 
means that fewer will be employed; but those in 
work may earn more if the ial of wages is kept up 
to the standard statement. In any case the number 
employed reported this month is greater by 2.8 per 
cent. than in the previous month, but less by 1.4 per 
cent. than a year ago. There were not many disputes 
during the month covered by the report, and most of 
these were either settled or on the way towards settle- 
ment. This was the case at Glasgow ir two firms ; at 
the date of the report hopes were entertained that a 
settlement would ‘s effected by the time the report 
was issued. At Stafford a dispute arose over the 
discharge of some men. The president interviewed 
the firm, but no final settlement was arrived at; 
later, however, two of the men were reinstated. A 
dispute at Leeds ended in the selection of an umpire, 
in whose hands it was left, after the two parties failed 
to agree. Another dispute at the Co-Operative fac- 
tory at Heckmondwike, after scme trouble, was 
settled by the general president of the union and a 
local councillor of the district. The most important 
item in the report is the attempted arrangement with 
Government contractors, by means of which it is 
hoped that disputes will, in the future, be averted, or, 
at least, minimised. 





The report of the Provincial Association of Cotton- 
Spinners is not quite so depressing as it was as regards 
the average number out of employment. The propor- 
tion was 11.58 per cent. of the full members ; previous 
month, 13.43 per cent.; and a year ago, same month, 
25.92 per cent. The united membership was 14,157, 
showing a decrease of 18 in the month, but an increase 
of 378 during the year. Of the total, 6422 were full 
members, 7564 full-time piecers, and 171 half-timers. 
The latter are dwindling out of existence. The members 
are told’ that ‘‘ minders and twiners” ought to insist 
upon all piecers being members of the union. The num- 
ber of ‘dispute cases dealt With was 20 in the month ; 
previous month, 15; corresponding month a year 
ago, 11 only,.. There were also 22 accident cases ; pre- 
vious month, 21—the same number as a year ago. One 
case had to be put under the treatment of the Society’s 
special doctor. There were also eight claims under 
the Workmen’s Compensation Act sent to the em- 
ployers on behalf of injured members ; previous month, 
nine claims; the same month of last year, ten claims. 
One member was awarded 140/. in settlement of all 
claims ; another received 125/. These and the other six 
were dealt with without litigation. TheSuperannuation 
Reserve Fund has now reached 15,619/. 12s. ld. The 
progress of this fund is deemed to be fairly satisfac- 
tory.’ The general secretary refers to the short-time 
movement in the cotton trades as ruinous to the 
union. The loss in funds during the month was 
220/. 3s. 1d., and he hints that there will be further 
losses if the short-time policy is continued. The worst 
of it is there seems to be no other way out of the 
difficulty, except wholesale dismissals, in which case 
the drain on the funds would perhaps become heavier. 

The Durham Miners’ Monthly Circwar is more 
than usually interesting. After descanting upon the 
rowing popularity, 


gh me annual gala, and its 
Mr. John Wilson, M.P., deals with several important 
matters. It is said that the gala was one of the best 


ever held, the numbers present béing almost too great 
for the capacity of the streets in the old cathedral 
town. It is stated that nearly 50,000 persons attended 
the gala; there were over 30,000 on the race-course, 
where the demonstration was held and the speeches were 
made. The year financially was a record one. The 
balance in hand increased by 31,889/.—from 263, 130/. to 
295,020/. Relief to unemployed increased from 6000/. 
to 12,9537.; but some of this increase is attributed to the 
coal-tax. ‘Then there was an increase in the shape of 
help to the aged miners’ home fund. There was little 
spent upon strikes, conciliation having averted dis- 
— to a large extent. At the last meeting of the 

Jompensation Committee thirty-nine cases were dealt 
with and decided; thirteen of these were fatal accidents 
and twenty-six non-fatal in two categories. In one 
case only did the two parties so fail to agree that the 
Miners’ Union decided to carry the case to the county 
court. In some instances the matters were left to 
arbitration. But, so far, litigation has been resorted 
to in only one case. Of course, all the decided 
cases are not wholly favourable to the men ; the com- 
mittee hold the balance evenly, without fear or 
favour, The last article in the Circular is on the 
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geo ard practice of conciliation boards, in which 
ilson, M.P., expresses his entire confidence. 
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Sometimes the decisions are criticised, and even re- 
sented ; but on the whole the work is done admirably 
by both parties. 

The Labour demonstration held in Southwark Park, 
on Sunday last, on the subject of the wages of Govern- 
ment employés, was chiefly addressed by Labour candi- 
dates and members of the London County Council. 
Of course, these men have a perfect right to voice the 
grievances of their class, and to seek such improved 
conditions as, may be desirable for the workers whom 
they represent. But it is doubtful whether the policy 
of appearing at all times to advocate higher wages 
for the employés of the Government and of public 
authorities is a wise one under such circumstances, 
inasmuch as the public will be apt to regard it from 
quite an opposite standpoint—namely, as taxpayers 
and as ratepayers. It has too much the appearance of 
playing to the voters on definite issues, in which the 
advocates, if successful as candidates, will have to sit 
as judges, either in Parliament or in the London 
County Council. The workmen are sure of their 
sympathy, without ardent advocacy outside. 


The International Socialist and Labour Congress 
held at Amsterdam has afforded an excellent oppor- 
tunity to about 100 English delegates to spend a 
holiday. Trade unions had scant representation ; 
except for two bodies, and those not representing the 
unions as a whole, the representation of trade unions 
was confined to what is called the unskilled trades. 
The tone of the conference was for universal peace. 
‘* We know of no difference of race,” they said. The 
discussions were mainly political, rather than indus- 
trial. The Socialists want to change all institutions, 
and call it reformation. So it would be—in a sense. 

The Zrades and Labour Gazette is of a varied 
character, and the views, expressed therein are those 
of the Socialist party in labour politics. But apart 
from its “advanced” views it is valuable as a record 
of labour movements, especially in the trade union 
world. It reports the doings of the various trades 
and labour councils, London and provincial, which 
otherwise might escape notice by the Press. It usually 
fastens upon some topics for editorial or special notes. 
In the last number the unemployed question was to 
the front, from the point of view of Malthusianism. 
The Trades and Labour Gazette expresses little con- 
fidence in the Labour Members of the House of Com- 
mons; they are described as mere ‘‘ slaves” of the 
Whip. Of course, those who are “‘ out” always fancy 
they could do better than those whoarein. There is a 
startling computation of Mr. Rockefeller’s fortune in 
the year yf nyse | larger now ; then there is 
an estimate of what it will be, or may be, in 1904 and 
onwards to 1927 inclusive. The aggregate is simply 
astounding. But riches take to themselves wings, 
&c. There are no features of special importance in the 
last issue, for all labour questions are for the present 
quiet, just as trade is slack. 





The reports from the chief Midland districts—Wol- 
verhampton and Birmingham—give no very certain 
indications of any material change in the iron and 
steel trades; but what indications there are seem to 
point to more activity in the near future, although 
not, perhaps, till the next quarterly meetings, as all 
who are able are now bent on the summer holidays, at 
home or abroad. There appears to be a greater 
demand for pig iron, which also means that there is, 
or will be, an increased demand for finished iron. 





The reports from the Lancashire districts are equally 
meagre, but the tone of the iron market is more 
hopeful, which means more favourable. With respect 
to the engineering and allied trades, there are really 
no important changes in the situation. Quietude is 
the order of the day in most branches. In the textile 
machine sections there is continued slackness. The 
clouds have not yet lifted. 

It appears that the Governor-General of the 
Australian Commonwealth saw no reason for a dis- 
solution of Parliament consequent upon the adverse 
vote in the House of Representatives on the Industrial 
Arbitration Bill. Thereupon Mr. Reid undertook to 
form a Coalition Ministry on rather peculiar lines — 
that is to say, on lines which resi differences on 
vital points of policy. But reports state that ten 
Radicals joined the Labour Party, so that the balance 
of power will be somewhat strained under the new con- 
ditions. It is a condition of transition. It would have 
no real importance for the people of this country, 
except that the whole labour policy of Australia is 
more or lets involved in the political struggle now 

ing on, a struggle in which Ser Zealand more or 

ess participates. 








AUSTRALIAN MininG InpusTRY.—This industry shows 
strong signs of a revival, and good orders have been placed 
lately, especially for wire-ropes, with English makers. 





BOILER EXPLOSION AT WIGAN. 


A FORMAL investigation has been conducted by the 
Board of Trade into the cause and circumstances of a 
boiler explosion which occurred on April 5, at the Bryn 
Hall Colliery, Bamfurlong, near Wigan, belonging to the 
Bryn Hall Colliery Company. By that explosion the 
engine-driver was killed. Mr Howard Smith, barrister- 
at-law, and Mr. Alex. Gray, consulting engineer, were 
the Commissioners. Mr. G. C. Vaux appeared for 
the Board of Trade, Mr. A. Smith, solicitor, Wigan, 
represented the relatives of the deceased man, and Mr. 
Barton, of Liverpool, represented the owners of the 
colliery. Mr. Matthews, Assistant Inspector of Mines 
for the district, was also present. 

Mr. Vaux, in opening the proceedings, referred to the 
Coal Mines Regulation Act and to the provisions therein 
relating to boiler inspection. The boiler which exploded 
was, he said, of the ordinary locomotive type, and was 
fitted with a six-wheel coupled engine. It was built by 
the Hunslet Engineering Company, Leeds. On the 
morning of April 5 the engineer examined the safety- 
valves, and a pressure of 80 tb. was then showing on the 
steam-gauge, and he a to have reported that all 
was inorder. About eleven o’clock, when the engine was 
drawing a numberof empty wagons, the boiler exploded, 
and a man named John ene, the driver, was very 
seriously injured, and died the same night. After giving 
further particulars, Mr. Vaux called his witnesses. 

Mr. Campbell, director of the Hunslet Engineering 
Company, deposed that in 1891 they supplied an engine 
to Messrs. Crippin, owners of the Bryn Hall Colliery, 
who were succeeded by the present owners, the Bryn 
Hall Colliery Company. He described the construction 
of the engine and boiler, which, he said, was intended 
for a working pressure of 130 lb., and was tested to 
200 lb. on the square inch before leaving their works. 
In April, 1899, they received an order for a new fire-box 
and some stays from the Bryn Hall Company, and these 
were duly sent the following June. They did not them- 
selves fix the box and stays, which were duplicates of the 
originals, Witness thought the life of the fire-box in 
question was rather longer than the average. 

Mr. Alfred E. Grundy, managing director of the Bryn 
Hall Colliery, said he had been connected with the com- 

ny for twelve years, and managing director since 

ecember, 1901. The supervision of the machinery and 
locomotive was first entrusted to the present manager, 
Mr. Gorton, who was appointed about seven years ago, 
and afterwards to the engineer, Mr. Appleton. They 
had always considered Mr. Appleton to be competent 
and a good all-round man, and had had no fault to tind 
with him. The new fire-box and stays were fitted to the 
boiler by their own engineer. The boiler was washed out 
weekly, and witness had never had any complaints from 
the engineer about the feed-water or any other matter. 
When the new fire-box and stays were putin, the manager 
informed him that they had made a first-class job of 
it. About three months prior to the explosion, the 
manager reported that the fire-box sides were bulging 
in, and that he thought it would be better to reduce 
the working pressure to 110 lb. - Witness approved 
of the suggestion, which was adopted. The fire-box 
was last examined by the engineer on March 26, 
and according to the report received it was reported to be 
in working condition. The boiler was not insured. He 
examined the boiler on the morning after the explosion, 
and noticed that the heads of the stays were gone. The 
safety-valve levers were wedged down with wooden 
wedges, and these were removed by Mr. Hall, the In- 
spector of Mines, before the visit of the Board of Trade 
surveyor, though Mr. Hall replaced the wedges exactly 
as he had found them. Thed driver had worked 
at the colliery ever since he was a lad, and had been a 
driver for about eight years. Witness considered he was 
competent, though he thought he had used fiercer coal 
than he ought to have done, The engineer examined the 
tire-box from time to time, and ought to have seen whether 
it was properly cleaned. 

By Mr. A. Smith: No record had been kept of com- 
plaints as to the inefficient cleaning. 

Mr. A. Smith pointed out that the engineer was equally 
blameable with the deceased driver, if the fire-box had 
not been properly cleaned. 

By Mr. Gray: The feed-water used was rain-water, 
but witness knew nothing of its quality, or as to the 
organic matter in solution. ; 

By Mr. A. Smith: There had been some conversation 
as to disposing of the engine, and it was going to be over- 
ee when the repairs to a sister engine were com- 

eted. 
© Mr. A. Smith remarked that he had looked through 
the report-book, and he considered it stereotyped, and 
mechanically drawn up. 

Mr. Howard Smith said the Commissioners would look 
through the report before he gave judgment. 

Mr. Peter Gorton said he had been general manager 
seven years, and his duties were to supervise the whole 
works, both underground and surface. The reduction 
of pressure from 120 1b. to 1101b. was in consequence 
of a slight crack appearing on the top of the fire-box. 
The engineer told him about it, and suggested that a stee! 
plate should be put on, and that they should work at 
110 1b, so that they should not run any risk. He also 
advised the use of soda co remove the scale, but did not 
complain about the condition of the feed-water. 

By Mr. Vaux: Witness thought Brown was a cow- 

tent driver. The boiler was washed out on the Sunday 
latove the Tuesday on which the explosion occurred. 
Witness had been connected with mines for over forty 
years, and this was the first case of explosion that had 
come before his notice. : 

By Mr. A. Smith: Witness would not like to say that 
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Brown had been guilty of misconduct in not cleaning 
out thoroughly, but thought he had been negligent. He 
had spoken about the condition of the boiler, and Brown 
said he would do his best with it. 

By Mr. Barton: There was no compulsion to reduce 
the pressure. 

By Mr. Howard Smith: Brown was a steady man, 
married, and had a family of five. There was no reason 
why he should want to kill himself. 

Mr. Sey Appleton, engineer and foreman fitter at 
Bryn Hall Colliery, said he had been engineer for the 
last seven years; the six previous years he was a fitter. 
He had about ten boilers under his charge in all, and he 
went round all the machinery every day to see that every- 
thing was in working order. He was satisfied with the 
way in which Brown scaled the boiler.. The feed-water 
was drawn from the reservoir, and was good for the 
purpose. He always drew Brown’s attention to the scale 
when he saw it, but no one could see all the scale, though 
he could tell by examination when it was too thick. The 
first time he found defects in the fire-box was about three 
months before the explosion ; and then, finding the sides 
bulging, he cleaned the scale away and made an examina- 
tion, repeating this from time to time, but he did not 
find that the bulging increased. Later there was some 
leakage, which he took measures to stop; the last thorough 
examination he made of the boiler was on the Saturday 
week before the explosion, but he also examined it 
externally on the morning of the explosion, and there 
was then a pressure of 80 lb. on the gauge. He looked 
at the safety-valves, but did not see any wedges. The 
driver could not screw the - ing-balance of the safety- 
valve down to more than 1101b., as the ferrule would stop 
it. There was no leakage or sign of any. Brown was a 
competent driver, but witness had had to caution him 
about the scale. Brown never complained about the 
safety-valves, and witness thought they were in good 
condition, and knew nothing about their being wedged. 
If wedges were used the brakesman might see them, 
thouigh he did not think he would appreciate their danger. 
After the explosion he examined the boiler, and found 
that the heads of twenty-six stays were gone. 

By Mr. A. Smith: After witness had drawn Brown’s 
attention to the scale, he made an examination and saw 
that it was cleaned off. The deceased did not ask for any 
repairs to the boiler, nor complain about leakage. Bran 
had been put into the boiler for the purpose of stopping 
leakages, and this had been done more than once. 

By Mr. Barton: The bran mash had been applied when 
the old tubes were in. In the opinion of witness, the 
boiler would resist its full pressure on the morning of the 
explosion. 

By Mr. Howard Smith: He thought this because every- 
thing seemed tight. He did not know that by drilling 
through the stays he would weaken the boiler, and if he 
made a mistake it was through ignorance.” He did not 
suggest that a qualified engineer shonld be called in to 
advise as to the bulging of the fire-box. If the driver 
used the wedges, it would be for the purpose of getting 
more steam. 

Mr. Howard Smith remarked that he believed witness 
had done his work to the best of his ability. Ifa large 
firm, with ten or twelve boilers, chose to leave them in 
the hands of a person such as the last witness without 
calling in an engineer to advise them, they must take the 
consequences. 

Mr. Barton pointed out that, compared with other 
colliery firms in that district, his clients were by no means 
a large firm. 

Mr. Howard Smith, in reply, said that in this case a 
man who was not an engineer was employed as an engi- 
neer. If they called in an engineer to advise, there was 
no reason why they should not also have a foreman fitter. 
The fitter in the present instance was allowed to effect 
important repairs. 

John Thorpe, brakesman at the colliery, said he saw 
the wedges in the safety-valves on the morning of the 
explosion, and asked the driver why he used them, and 
the reply was that the springs were weak. The pressure- 
gauge registered about 100 lb., as near as he could re- 
member, at about half-past ten, and he saw the wedges 
were in then. The boiler went off shortly after. 

Mr. Alfred Ernest Coe, engineer-surveyor to the Board 
of Trade, gave particulars of the result of an examination 
he had made of the exploded boiler. He found that 
thirty-one stay-heads had failed, the stays drawing away 
and leaving thirty-one holes, through which the steam 
and hot water issued. The fire-door was open, and the 
driver had apparently been firing at the time. The fire- 
box had also, without a doubt, been overheated. The 
safety-valves and springs were in good order. He tested 
the springs and found them normal. The method em- 
ployed to prevent the leakage was unsatisfactory. The 
explosion was due to over-pressure on the sides of the fire- 
box, the fire-box being weak and the stays defective. 

Mr. Vaux then submitted the following list of questions, 
on which he requested the judgment of the Court :— 

1. Were competent persons appointed by the manager 
—— to the examination, feeding, and cleaning of the 

souer f 

2. From what source was the water obtained where- 
with the boiler was fed? Was it suitable for the pur- 
pose? Having regard to the nature of the water used, 
was the boiler properly scaled and cleaned at sufficiently 
frequent intervals ? 

.3. What was the cause of the defects in the fire-box 
discovered by the engineer at or about the beginning of 
January last, and from time to time thereafter? Were 
such defects reported by the engineer to the manager, 
and were proper measures taken by the’ manager and 
engineer to ensure that proper repairs were effected, 
and that the boiler was worked under safe conditions ? 

4. Were proper and sufficient instructions given by the 








engineer to John Brown, engine-driver, with regard to 
the management of the engine and boiler? If so, were 
such instructions carried out by John Brown ? 

5. What was the cause of the explosion ? 

6. Was the explosion caused by the neglect of Mr. 
Peter Gorton, general manager, and Mr. George Apple- 
ton, engineer, or either of these gentlemen, and, if so, 
isthe Bryn Hall Colliery Company, Limited, responsible 
for such neglect ? 

Mr. Barton, on behalf of the Bryn Hall Colliery Com- 
pany, exp sympathy with the widow and children 
of the deceased. He then addressed the Court at con- 
siderable length, pointing out that Brown was an efficient 
engine-driver and a good servant. Appleton was a prac- 
tical man, and did the best he could and as he had been 
taught todo. The feed-water was better than some used 
at neighbouring collieries. The company had done all 
they could to protect the deceased and every other person 
concerned. The only possible explanation he could submit 
of the accident was, that it had been caused by the serious 
and wilful misconduct of the deceased driver in placing 
the wedges in the safety-valves, and thus throwing away 
the protection such valves should give. 

The Court then adjourned, the Commissioners mean- 
while personally making an inspection of the exploded 
boiler. On the Court reassembling on the following day, 
Mr. Howard Smith gave judgment. He carefully and in 
detail reviewed the evidence that had been given, and 
said the Court came to the conclusion that the explosion 
was caused by over-pressure of steam. What the pres- 
sure actually was they could not ascertain, but the fire-box 
was not in fit working condition, owing to its strength 
having been reduced by the worn-out stays and by the 
bulging. It was not fit to stand 110 lb. pressure with any 
reasonab’e margin of safety, and he agreed with Mr. Coe 
in the opinion that it might have burst at that pressure. 
In reply to the questions submitted by the Board of 
Trade, the Court_.came to the following conclusions :— 
Tne deceased driver was competent, and had had experi- 
ence, and Appleton, the engineer, was competent to super- 
intend the cleaning, but not tosuperintend the repairs and 
general management of the boiler. The feed-water was 
surface rain-water of good quality, but it formed a heavy 
scale. The boiler was never properly scaled, though the 
driver did his best, considering the difficulty of working 
in the narrow space. ‘The repairs that had been made, 
as detailed in evidence, were most improper, and new 
stays should have been put in. Proper instructions were 
given to the deceased driver, but he did not carry them 
out, as he inserted two wedges between the safety-valve 
levers and the dome casing; further, he had used, con- 
trary to instructions, a hot and fierce coal, instead of 
one of lesser quality. Mr. Barton, the solicitor for the 
colliery company, had suggested that the coal used, 
being of a fiery nature, might have unduly heated 
and weakened the fire-box, and thereby conduced to the 
explosion, but the Court considered there was no more 
heat on the day of the explosion than was usual with the 
use of other coal, although very likely the fire-box was at 
some time over-heated. In inserting the wedges the de- 
ceased tampered with the safety-valves—a most dangerous 
proceeding, and one which the Court emphatically con- 
demned. It had been suggested that this really caused 
the explosion, and that the pressure was much more than 
110 Ib. at the time. There had, however, been no satis- 
factory evidence that the pressure of 110 lh. was ever 
materially exceeded, and Brown, who was in other respects 
a careful man, would probably have watched the gauge, 
and if 110 lb. had m exceeded, would have removed 
the wedges. The Court found, therefore, that the inser- 
tion of the wedges, though a very wrongful act, did not 
cause the explosion ; there was, at least, no evidence that 
itdid. Mr. Appleton acted to the best of his lights. He 
was merely a fitter at a wage of 34s. 6d. per week, and 
the manager, Mr. Gorton, Trad appointed or continued 
him as engineer, considering he was fit for the post. The 
Court did not think that Mr. Gorton was himself fit to 
form an opinion, nor did he take any advice from any 
one competent to do so, but the Court was not prepared 
tosay that the appointment of Mr. Appleton was neg- 
lectful personally. There was, however, neglect on the 
part of the Bryn Hiall Colliery Company generally in having 
allowed a man of Mr, — qualifications to have 
entire charge of the machinery and boilers, and to effect 
important repairs without advice from a competent engi- 
neer. Mr. Appleton was, no doubt, a g fitter, but 
quite unable to determine the working pressure of a 
boiler ; and although competent to effect repairs when 
ordered, was not competent to determine the nature of 
such repairs. Sufficient supervision was not exercised 
over the plant and machinery at the colliery. The com- 
pany should either have appointed a properly-qualified 
person for the purpose, or have called in such person from 
time to time to advise them, nog when repairs of 
an extensive nature were necessary. If they had done 
so in the present case, such an engineer would have con- 
demned the fire-box altogether; or, at all events, he would 
have ordered the removal of the defective stays and the 
introduction of new ones before the boiler was used again. 
The Court therefore found that the explosion was caused 
by the neglect of the Bryn Hall Colliery Company, either 
by themselves or their servants. 

On this finding of the Court, Mr. Vaux asked that the 
colliery company should contribute a portion of the costs 
of the inquiry. The total costs would be between 80/. 
and 85/. 

Mr. Barton argued that the company had been put 
to great loss by the explosion, and would have quite 
enough expense to bear without being saddled with any 


costs. 

Mr. Howard Smith said that, taking all the circum- 
stances into consideration, he thought the Bryn Hall 
Colliery Company ought to bear the cost of the inquiry 


up to 50/., and he therefore ordered them to pay that sum 
to the Solicitor for the Board of Trade. 

The inquiry then concluded. 

Tn an action subsequently brought by the widow of the 
deceased driver, for compensation for herself and family 
for loss incurred by his death, she recovered the sum of 
255/. under the Workmen’s Compensation Act. 








THE LAW OF MASTER AND SERVANT. 

Bennett v. Cobden Mills Company.—In this case, a 
report of which appeared in the Manchester Guardian of 
July 16, a question arose as to who is responsible when a 
workman meets with an accident in waleadiiile a vessel. 
It appears that James Bennett, of Connah’s Quay, sued 
the Cobden Mills Company, Wrexham, for compensation 
in respect of an accident which he met with while engaged 
in unloading a vessel containing grain for the respondents. 
His Honour, in giving a poe. J oe judgment, said the 
captain of the vessel paid for slinging on the sacks to the 
crane, and the railway company paid for winding the 
grain up and unloading it into railway wagons. The 
applicant was employed by a man named Davies to fill 
the grain into the sacks. While he stood on the wharf 
waiting to go down into the hold, the crane moved, and 
knocked him over. The applicant could not be held to be 
a workman in the employ of the respondents, neither 
could the accident be said to arise out of and in the course 
of his employment, as he was not in the hold when the 
accident occurred. Therefore, he could not makeany award, 
but he thought the respondents ought not to ask for 
costs. 

Sykes v. Barraclough.—This case, which came before 
the Divisional Court on July 15, raised an important 
question as to the position of a check-weigher employed 
at a mine. The appellant, William Sykes, the check- 
weigher at the Acton Hall Colliery, of Featherstone, was 
summoned at the instance of the respondent, the manager 
of the mine, to show cause why he should not be removed 
from his office of check-weigher, for that he did on certain 
days in November, 1903, unlawfully impede and interrupt 
the working of the mine, and did unlawfully interfere 
with certain of the workmen employed at the mine and 
with the management of the mine, and he was ordered by 
the justices to be removed from his position as check- 
weigher on behalf of the persons employed at the mine. 
It is provided by Section 13, Sub-Section 4, of the Coal 
Mines Regulation Act, 1887, that “‘if the owner, agent, 
or manager of the mine desires the removal of a check- 
weigher on the ground that the check-weigher has im- 

or interrupted the working of the mine, or inter- 
ered with the weighing or with any of the workmen, or 
with the management of the mine, or has at the mine, to 
the detriment of the owner, agent, or manager, done any- 
thing beyond taking such account . . . he may complain 
to a Court of Summary Jurisdiction . . .”; and by Sub- 
Section 4 the Court may make a summary order for the 
check-weigher’s removal. 

The justices found that, in addition to being the check- 
weigher of the mine, the appellant was also manager of 
the local miners’ association, and that on November 19, 
1903, he presided over a meeting cf the men which had 
been called to consider the question of working on play- 
days. Play-days were days on which the pits were not 
working for pulling coal, and the only work done on those 
days was work necessary for the safety of the pit roads, 
workings, roofs, and ventilation. On a play-day, there- 
fore, the appeliant had no business at. the pit. The 
justices found that on November 21, which was a play- 
day, men had been interfered with by him, and had gone 
to the colliery intending to work, but had been turned 
back. The magistrates having made an order for the 
removal of the check-weigher, he appealed to the Divi- 
sional Court. It was contended on behalf of the appellant 
that a check-weighman was in no sense in the service of 
the coiliery company. They had no voice in the appoint- 
ment, and so a as he kept to the Act they had no 
power to remove him. On behalf of the employers, it was 
contended that the offence constituted by Section 13 of the 
Act need not necessarily take place on the mine premises, 
but might be committed at any time and at any place. 

The Court dismissed the appeal. Mr. Justice Kennedy, 
in giving judgment, said:—‘**As to what conduct amounts 
to interference which, under the terms of the statute, will 
constitute a ground for the removal of a check-weigher, it 
seems to me that that question must in each case turn 
upon the particular circumstances and the acts done. 
Interference is not a word of art, and it is not a word 
capable of precise definition ; but there is nothing in the 
section which limits the interference to acts of the check- 
weigher done in connection with his duties in that office, 
nor is there anything which limited the locality where the 
interference can take place. Looking at the section, and 
treating the question as one of construction, there is 
nothing which limits the interference to interference 
within the gates of the mine. As to the case of Prentice 
v. Hall (37 L. T. (N. S.) 605), I can find no suggestion in 
the case as reported, that the locality where the act was 
done will make any difference, nor any suggestion that a 
distinction is to be made according as the act was done 
apparently in the performance of the check-weigher’s 
duties as such, and under colour of his authority as such, 
or otherwise. 

In the event the appeal was dismissed with costs. 








Mexican Coat. — The State of Coahuila,. Mexico’s 
present only available source of coal supply, is rapidly 
Increasing its production. It is estimated that the yearly 
output of coal and coke from the different mines in the 
State is now 1,000,000 and 100,000 tons respectively. Of 
this total. the Mexican Coal and Coke Company, Las 








Esperanzas, produces the largest quota, 
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THE CALORIMETRY OF EXHAUST GASES. 


The Calorimetry of the Gases Exhausted from an Internal- 
Combustion Engine.* 


By B. Hopkinson. 


So far as I am aware, in all gas-engine tests hitherto 
made, the indicated work, the heat in the cooling water, 
and the calorific value of the gas, used are the only quan- 
tities which have been directly measured. The balance of 
heat unaccounted for has been put down to exhaust gases, 
radiation, and conduction. In some cases an attempt has 
been made to separate the last-mentioned items by esti- 
mation, but these attempts have been very rough in 
character, and have led to very divergent results. 

The special point of the tests to be described is that the 
exhaust gases were through a calorimeter, and so 


cooled to near atmospheric temperature, the heat rejected 
by them being measured. In this way a complete heat 
account has been obtained, in which the only item not 





bottom. The water, after passing through the jacket| 


surrounding the calorimeter, meets the exhaust gases in a in the exhaust gases after passing the calorimeter in those 


fine jet, and is partly caught by them and carried round 
with them, and partly trickles down the baftie-plates. 
was found that in this way the gases could be cooled, with 
the engine fully loaded, down to 120 deg. Fahr. or less, 
the cooling water rising in temperature from about 60 deg. 
to 90 deg. This instrument was designed of ample pro- 
portions, so that it should be certain to work satisfac- 
torily ; there can be no doubt that it is big enough to 
serve for a much larger engine. In a test on an engine of 
double the power—to be described later—the calorimeter 
was very much smaller and the results quite satisfactory. 

There is no need to particularise the methods of indicat- 
ing the engine, or of measuring the amount and tempera- 
ture rise of the jacket water, about which there was nothing 
peculiar. Some pains, however, were taken to secure 
accurate measurement of the heat put into the engine. 
The gas was measured with a wet and dry meter in series, 
and both meters were calibrated with a standard holder 
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directly determined is the loss by conduction and radia- 
tion. 

The first set of tests were made on a Crossley engine in 
the Engineering Laboratory, Cambridge, giving about 
5 horse-power on the brake. This engine is several years 
old, and its performance must not, therefore, be taken as 
representative of the more modern engines made by the 
samefirm. Thefollowingare the particulars of the engine:— 

Speed, 250 revolutions per minute. 

Cylinder diameter, 74 in.; stroke, 9 in. 

Compression space, 143 cubic inches. 

Ignition, hot-tube with timing-valve. 

ylinder only is water-javketed, piston and exhaust- 
valve being uncooled. 

Cambridge coal-gas was used, having an average calorific 
value of 680 British thermal units at 0 deg. Cent. and 
760 millimetres, of which about 70 British thermal units 
are the heat evolved in condensing and cooling the steam 
produced in the explosion. 

The calorimeter for the exhaust gases isshown in Fig. 1, 
from which its construction will sufficiently appear. It 
consists of a section of flanged cast-iron pipe fitted with 
baffle-plates, by which the gases are caused to pass several 
times backwards and forwards through its length, and 
finally to bubble through the water collected at the 


* Abstract of paper read before Section G of the British 
Association at Cambridge, August 19, 1904, 
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at the rate of flow of gas actually used, The calorific 
value of the gas was determined with a Junker calori- 
meter at the time of the test on the engine. The amounts 
of heat stated as having been supplied to the engine are 
probably correct to within 2 per cent. 

The following are the results obtained :— 








The fifth column is an estimate of the energy still left 


cases in which it is not negligible. It is based on the 


It| assumption that the volume of gas discharged per cycle 


is that of the engine stroke, corrected for the suction 
pressure (observed ) and the suction temperature (assumed), 
and that these gases are saturated with water vapour. 
Their temperature is observed, and thence can be calcu- 
lated the heat which they would evolve (by cooling and 
condensation of steam) on cooling to 80 deg. Fahr., which 
is about the temperature at which the gases leave the 
Junker calorimeter. This estimate is a very rough one, 
as the volume may be in error by 10 per cent. in certain 
cases, and the gases may not be fully saturated ; but the 
item is a very small one. The sixth column shows the 
balance unaccounted for, and consists of the radiation 
and conduction losses, and the sum of the errors in the 
first five columns. 

In the first three trials, as appears from the seventh 
column, there was no load on the engine, and practically 
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all the explosions were preceded by one or more scaveng- 
ing strokes. In the other trials, the engine was nearly 
fully loaded, so that very few of the explosions were 

receded by a scavenging stroke. The release pressure 
in the eighth column is the pressure at a point one-tenth 
of the stroke short of the out-centre at or about which 
point the exhaust-valve begins to open. The energy of 
the gases at release is calculated from the release pres- 
sure on the assumption that we have then perfect 
gas mixed with the steam produced by the explosion, 
the amount of which is known from the gas analysis. 
The heat of condensation and cooling of this steam is 
added to the heat in the gas considered as perfect gas. 
The actual energy is probably more than this, since 
the steam and G0, are almost certainly somewhat 
dissociated at the temperature of release. In the tenth 
column are the temperatures of release. These are 
calculated from the suction temperature (assumed) and 
release pressures. In the case of the light-load trials 
the suction temperature cannot be far different from the 
temperature of the gas before admission, and I have taken 
a round figure of 27 deg. Cent. or 300 deg. absolute. In 
| the full-load trials the suction temperatures are very ua- 
certain; I have drawn on Professor Burstall’s measur3- 
ments for these, and have assumed a round figure of 
77 deg. Cent. (350 deg. absolute) for Nos. 4, 5, 6, and 7, 
and 127 deg. Cent. (400 deg. absolute) for the others in 
which the release temperatures are higher. It will be seen 
that the temperature measurements are extremely rough, 
but I have only based conclusions on their relative order 
of magnitude in the several trials, and that is, no doubt, 
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All the figures are stated in British thermal units per explosion, and the first four columns need no further explanation, 
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correctly shown. The ‘‘liner temperature” is that of the 
outer end of the cylinder liner where it projects in front 
of the cylinder. * Since this portion is not water-jacketed, 
is not exposed to the flame, and is in all trials except 
No. 5 hotter than the jacket-water, it must receive its 
heat entirely from the piston, which comes into contact 
with it on the out-centre. Its temperature is, in the 
case of the full-load trials, a rough indication of the heat 
being given to the piston. In trials No. 3, 8, and 9 the 
ignition was retarded, so that it commen about one- 
thirtieth of the backward stroke after the in-centre. In 
the other trials the ignition was normal and commenced 
slightly before the in-centre. 

The following points are worthy of note :— 

1. The gases lose much heat between release and enter- 
ing the calorimeter. The following table shows the 
difference between the estimated energy at release and 
the energy given to the calorimeter, and sent up the 
exhaust pipe. The actual difference is greater, since, as 
already explained, the energy at release is certainly 
under-estimated. 

TaBLeE II. 


| | | 
Number of trial Ae Ge Ot oie wee ee | 6' 7! 8| 9 
Release temperature. ., 780 | 870 | 930, 900 800 880 880 |1250 1200 
Temperature of pas- | j | | 
sages .. AP ..|cold cold|cold hot hot | hot | hot! hot | hot 
Loss in passages ..| 2.4/2.3/2.1/18 08/16) 19) 28 | 24 
| } { | | | | 








The gases lose heat after release, partly in the exhaust- 
valve and passages, and partly to the cylinder walls in the 
exhaust-stroke of the piston. The latter part of the loss 
goes to swell the jacket -losses; the former is largely 
radiated away from the hot exhaust-valve. We should 
expect the amount of loss to depend mainly on the differ- 
ence of temperature between the gases and the passages 
or cylinder walis. Thus, meee temperatures should 
mean much loss of heat, and in the light-load trials, where 
the passages are fairly cool, the loss should be greater 
than in the full-load trials, where they are kept hot. 
These conclusions are confirmed by the last table. 

The smallest losses are in trials 4, 5,6, and 7, where the 
release temperature is low, and the passages hot. Then 
come Nos. 1, 2, and 3, where, though the release tempera- 
ture averages about the same as in 4, 5, 6, and 7, the pas- 
sages are cold and the losses undoubtedly higher. Finally, 
we get the largest losses of all in Nos. 8 and 9. 

2. The balance unaccounted for (column 6 of first 
table) seems to consist mainly of radiation from the ex- 
haust-valve. The biggest balances are those in trials 
Nos. 8 and 9, where, by reason of the late ignition, the 
release temperature is high. The exhaust-valve in these 
trials was observed to be very hot. It will be noticed 
that in these cases the temperature of the liner, and 
therefore of the piston, was lower than in the other 
full-load trials ; and the temperature of the jacket-water 
was by no means excessive. In No. 5, although the 
jacket-water was nearly boiling, the balance is low, be- 
cause here the exhaust-valve was fairly cool. 

3. There is no marked improvement in efficiency caused 
by scavenging. 

4, The piston is cooler with the late ignition. Compare 
the liner temperature of Nos. 8 and 9 with the other 
full-load trials Nos. 4, 6, and 7. 

One object of these trials was to ascertain whether a 
practical method of testing gas-engines for efficiency 
could be based on the calorimetry of the exhaust gases. 
At the present time manufacturers are mainly concerned 
with making their engines reliable ; the thermal efficiency, 
being with any design far and away better than in the 
steam-engine, is a secondary consideration. But it 
cannot be doubted that in the future gas-engines will 
have to be as closely tested for efficiency as steam-engines 
now are. Now to measure the heat put into a leap 
engine worked with producer gas is a very difficult and 
costly undertaking. The volume of gas is very great, and 
its quality may vary largely in the course of a day’s 
trial. It seems to me that it may be easier and more 
accurate to measure the indicated work and the heat 
rejected, as is usually done in testing a steam-engine. 
One large part of the rejected heat—that is, the heat in 
the jacket-water—presents no difficulty ; we have there- 
fore only to measure the heat carried away in the exhaust 
gases, 

The only question is whether the balance of heat un- 
accounted for, which cannot be measured, is too large 
@ percentage of the total heat. From this point of view 
the tests made on the small Crossley engine are not very 
satisfactory, the heat unaccounted for in the full-load tests 
ranging from 8 to 16 per.cent. of the total. Moreover, 
in those tests the calorimeter was very much more bulky 
than was necessary for the purpose. It appeared to me 
from consideration of the results that the lost balance of 
heat must have gone mainly in radiation from the exhaust- 
valve and other uncooled parts of the engine. I there- 
fore made a similar trial on a second and larger engine in 
the laboratory, in which, as it had a water-cooled exhaust- 
valve, it appeared probable that the radiation loss would 
be substantially less. 

This engine is by the Forward Engineering Company, 
and gives about 10 horse-power on the brake. The fol- 
lowing are the principal particulars of it :— 

Speed, 250 revolutions per minute. 

Cylinder diameter, 7 in. 

Stroke, 15 in. 

Compression space, 140 cubic inches. 

ignition, hot-tube with timing-valve. 

,; Cylinder and exhaust-valve are water-jacketed, piston 
eing uncooled. 
_ This engine compresses to 115 Ib. absolute against 70 Ib. 
in the Crossley, 

_In the case of this trial the exhaust-gas calorimeter was 

made very much smaller. Fig. 2 su ciently shows its 


construction. The water is sprayed through two fiat- 
flame gas-burners into the exhaust-pipe, so that the ex- 
haust gases immediately on leaving the engine encounter 
a sheet of cold water, and they are further cooled by 
churning up the water at the bottom of the calorimeter. 
The — after leaving the calorimeter, were taken into 
the ordinary exhaust-box of the engine, which was pro- 
vided with a drain and acted as a water-separator. It 
was found, however, that very little water was carried 
over from the calorimeter by the gases. With this appa- 
ratus the gases were cooled down to a temperature of 
120 deg. Fahr. or less, the engine being fully loaded, and 
the apparatus itself occupied but very little more space 
than the bit of exhaust-pipe which it replaced. The fol- 
lowing are the results of a trial made on this engine. 


TabBLeE III. 
B.Th.U. per Per 
Explosion. Cent. 
Jacket-water ° 7.0 32 
Exhaust calorimeter 7.6 84.5 


Heat up chimney (estimated) , R 0.3 
Indicated work .. <i ret ae 5.7 26 
Balance unaccounted for A 1.3 


Heating value of gas used... ee 21.8 100.0 
. aaa of exhaust gases after passing calorimeter, 107 deg. 
‘ahr. 


Temperature of jacket-water at exit = 105 deg. Fahr. Explo- 
sions per minute, 106. Indicated horse-power = 14.2. 

The gas measurement in this trial is correct to within 2 per 
cent. The indicated power is correct to within 5 per cent., and 
the other measurements to within 2 per cent. 

It will be seen that the heat lost by radiation and con- 
duction certainly does not exceed 10 per cent. of the heat 
put into the engine, and is probablya good deal less. Ihave 
made a large number of trials of the same kind on this 
engine, in all of which the balance unaccounted for is less 
than 6 per cent. even when the jacket-water was very hot. 
This seems to me a sufficiently good result to justify trying 
this method of testing engines on a larger scale, especially 
having regard to the very compact character of the 
exhaust-gas calorimeter. In ordinary steam-engine trials 
it requires extraordinary precautions to get a closer 
agreement than this between the heat put in and the 
heat rejected, plus indicated work. Moreover, I 
think it is reasonable to suppose that in a large engine 
with a water-cooled piston the loss unaccounted for 
would be smaller still. Of course, the precise design of 
the calorimeter for the exhaust gases would have to 
depend on the arrangement of engine and piping in 
each case; but there is no doubt, I think, that the 
secret of success is to spray a sheet of water under 
high pressure into the exhaust-pipe close up to the 
engine. The gases rushing out break up this sheet 
into minute drops, and are thus very effectually cooled. 
The only difficulty then is to separate the suspended 
water from the gas, and tocollect and measure its amount 
and rise in temperature. The separation is by no 
means so difficult as I had anticipated, and could no 
doubt be effected in a box somewhat similar to that which 
I have shown in Fig. 2. It will be found, on calculating 
out the heat contained in the gas after leaving the calori- 
meter, that this item does not ome seriously high so 
long as the temperature of the gases is below about 
140 deg. Fahr. I find, however, that the radiation and 
conduction from this particular calorimeter become 
rather large at temperatures above 115 deg. But it is 
easy to determine the amount of this by a separate ex- 
periment. 

I append some typical indicator diagrams, sufficient 
to show the character of the explosion in each case. The 
whole of the experiments were carried out at the Engi- 
neering Laboratory, Cambridge, by my pupils—Messrs. 
G. Harrison and A. Blackie, of Peterhouse. They 
also reduced most of the observations, and I wish to ex- 
press my indebtedness to them. 





LazsourR ON AMERICAN RaILRoADS.—The railroads of 
the United States employed last year no less than 1,189,315 
persons, of whom 41,071 represented general administra- 
tion, 399,592 were under the departments of maintenance 
of way and structures, 228,280 under maintenance of 
equipment, 518,390 engaged in conducting transportation, 
and 1982 unclassified. Of those engaged in conducting 
transportation only 225,422 were actually trainmen, 
48,318 being engineers, 50,651 firemen, 35,070 conductors, 
and 91,383 brakemen and other trainmen. The total 
number of employés averaged 5.94 per mile of line in 
operation. 


Cuicaco Dratnace.—Mr. Isham Randolph, chief en- 
ineer of the sanitary district of Chicago, has completed 
is survey and drawings of a pro route of the 
northern connecting link of the cane canal system. 
This canal is to connect the north branch of the Chicago 
river at Lawrence Avenue with Lake Michigan just north 
of Evanston. The canal, as projected, will havea length of 
about 43,000 ft., a depth of 12 ft. below the lake level, and 
will be 40 ft. wide on the bottom and 80 ft. wide at the 
water-level. The plan includes the erection of a large 
pumping station, probably at the junction of the canal 
with the Mayfair division of the Chicago and North- 
Western Railway in Evanston, this pumping station 
lifting the water 3 ft. only, or just sufficient to create a 
flow southward. About 2,500,000 dols. will be required 
to complete the canal, exclusive of bridges and the pumping 
station. The canal will afford a constant flow of clean 
water from Lake Michigan southward through the north 
branch of the Chicago river, which is at present badly 
contaminated, and will permit the reversal of all sewers 
from Evanston southward which now empty into the 





Lake, so that the sewage will be discharged into the canal 
instead of the lake. 








SOME INVESTIGATIONS ON THE TEN- 


CANDLE-POWER HARCOURT PENTANE 
LAMP MADE AT THE NATIONAL PHY- 
SICAL LABORATORY.* 

By Cuirrorp C. PaTErson. 

THE 10-candle-power pentane lamp designed by Mr. 
Harcourt is now generally accepted in this country as the 
standard of illuminating power, and has been adopted, 
with slight alterations, —- principal gas companies in 
the United States. In this paper it is pro’ to give 
briefly the results of investigations carried out at the 
National Physical Laboratory, in order to determine 
the change in the candle-power of the lamp due to varia- 
tion :— 

1. In barometric pressure ; 

2. In the quantity of water vapour present in the air. 
___ It has been generally admitted that changes occur in the 
illuminating power due to these causes, but that in the 
case of comparisons between the pentane standard and 
gas-lights, the latter will probably be affected to the 
same extent as the standard lump, rendering any correc- 
tion unnecéssary. This is by no means the case when 
photometric comparisons are made between the pentane 
standard and a source of light unaffected by atmospheric 
conditions, as, for instance, an electric glow-lamp; and 
errors of the order of 5 per cent, may be introduced into 
candle-power measurements if corrections are not made 
for the hygrometric and barometric conditions existing at 
the time. 

In order to ascertain the amount of variation, photo- 
metric et sre were made against two large bulb 
Fleming-Ediswan electric standard glow-lam The 
double comparison method only was employed, and the 
two electric lamps used tostandardise a comparison glow- 
lamp-anew for each experiment, so that it was only 
necessary to burn the standards for five or ten minutes 
at a time. 

It is found convenient to state humidity volumetrically 
as the number of litres of water vapour to a cubic metre 
of pure dry air at the barometric pressure existing at the 
time ; so that if 


b = reading of barometer in millimetres, 

€ = aqueous pressure, 

€; = vapour tension of carbon dioxide present in the 
atmosphere, 


the litres of water vapour per cubic metre of pure air 


= —*__ x 1000, 

b—e—e, 

Upwards of sixty observations have been made, on dif- 
ferent days, over a range of humidity varying from 5 to 
20 litres per cubic metre, which are about the limits ob- 
tained under ordinary conditions in a well-ventilated 

hotometer-room : 80 per cent. of these, when correc 
y means of the formula, fall within + or — one-half per 
cent. of 10 candle-power. 


CP 10+0-066(10-£)-0:008(760-b) 

















































































































9g 
: 10-7; 
S we DIAGRAM SHOWING VARIATION IN 
= (LLUMINATING POWER OF THE 10CANOLE 
< ws PENTANE LAMP DUE TO THE PRE~ 
SENCE OF WATER VAPOUR IW THE ATMOSPHERE 
© 4 
S we SS NATIONAL PHYSICAL LABORATORY 
v . vuly 1904 
we ; 
: ie | |e 
>, 104 
at Fee lee 
23 100 
Je : 
ge 99 S 
BS oy 
ee * 
3. 
YE 5 
= N 396 
gs on NJ 
u§ 94 
FE : 
92 
SE Of 2 GFASETEIWURUKMEBNW 19 2 
(0432) LITRES OF WATER VAPOUR PER CUBIC METER OF PURE AIR 


g 
The barometric pressure in these observations has 
varied from 739 to 780 millimetres of mercury, so that, 
applying the method of least squares for these two vari- 
ables, the following formula haa heat obtained for correct- 
ing the candle-power of the lamp to the standard atmo- 
spheric conditions of 760 millimetres of mercury and 
10 litres of water vapour per cubic metre of pure dry air. 


Candle-power = 10 +0.066 (10 — e) — 0.008 (760 -b), 


where ¢ is the humidity, as explained above, and b the 
height of the barometer in millimetres. 

‘rom this it will be seen that a variation of 1 litre per 
cubic metre in the moisture causes a variation in candle- 
power of about 0.7 per cent., and that 10 millimetres change 
in barometric pressure brings about’ an alteration of 0.8 
per cent. in the iduminating power of the lamp. 

The standard humidity of 10 litres per 1000 has been 
fixed upon as being the mean value for three years found 
at Kew Observatory. The figure is also borne out by 
observations made at the Meteorological Office in Victoria- 
street, London. 





* Paper read before Section G of the British Associa- 
tion at Cambridge, August 22, 1904, 
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ROYAL CORNWALL POLYTECHNIC 
SOCIETY. 

Tue Sixty-Ninth Exhibition of this society, instituted 
in 1833 by the late Miss Anna Maria Fox, was held at 
Falmouth during last week, being opened on Tuesday, 
August 16, with a short address from the President, the 
Bishop of Ripon, in which he referred to some of its 
principal features. Among these, apart from works of 
art, the most important, as at previous exhibitions, has 
again been the department of mechanics, which i 
to have been well represented on this occasion. Four 
first silver medals were awarded—to Messrs. R. Stephens 
and Son’s ‘ Little Vixen” rock-drill and tripod, which 
has a new spray-blast for allaying the dust made in drill- 
ing, and is fitted with a novel drill-holder; to Messrs. 
EK. T. Newton and Son’s 12-in. combined astronomical- 
transit and land-surveying theodolite; to Mr. Arthur 
Lander’s group of meteorological recording instruments, 
showing, by continuous diagrams, the smallest changes in 
sunlight, wind, and temperature; and to a glass model 
showing the underground workings of Wheal Agar, Red- 
ruth, and another (in book form) of those in Ramsley 
Mine, Devonshire, both constructed by Mr. Percy 8S. 
Daniell, of the Henderson School of Mines, Truro. Five 
second silver medals were won—by Mr. Eddy’s com- 
bination of a pug-mill and brick-making machine; by 
Mr. Stevenson’s safety-catch for mining-cages and skips, 
which, however, is considered by the judges to be attended 
with some difficulties for very quick lowering; by Mr. 
Bickford’s compact arrangement of oil-furnace; by Mr. 
William Brenton’s new double-handled padlock-bolts ; 
and by Mr. Francis Roskrow’s measured drawings of 
**St. Stediana’s Church.” Of three first bronze medals, 
one was gained by Mr. Henry W. Ley’s simple and 
practical door for a dyeing-drum, which can be removed 
and replaced without stopping the drum; another. by 
the cork mats of Mr. Daniel Some and the third by 
Mr. James Daniel’s survey plan of part of East Pool 
and Agar United Mines. Four second bronze medals 
were allotted — to Mr. Clarence A. Bird for the ‘‘ Eng- 
lish easelette”—an artist’s sketching-easel which pro- 
vides a desk capable of ready adjustment to any plane 
from vertical to horizontal; to Mr. William H. Dear- 
den’s slide-gauge fitted with yernier plates and fine 
adjustment, and to his wall callipers for ascertaining 
the thickness of an object from which it is impossible 
to remove the callipers without opening them ; to Dr. 
J. M. Nicholls’s models of chimney-tops for creating an 
upward draught, which are stated to be acting 
successfully where tried; and to Mr. R. J. Hutton’s 
four-way piece made from sheet lead, with vent - top 
extended. An ore-dressing apparatus in the form of a 
hand-vanner, by Mr. John Nettle, for which is claimed 
a saving of material, received a money prize. A quick- 
speed gas-engine for electric-lighting was lent by Messrs. 
Tangyes, of the kind which at the last exhibition was 
awarded a first silver medal. 

In other departments of the Exhibition—comprising 
amateur oil-paintings and water-colours, sculpture, archi- 
tecture, ornamental art, photography, art needlework and 
lace, natural history, maps and essays, and shorthand— 
various awards were made. The subject for this year’s 
maps and essays was the Island of Madagascar ; the prizes 
awarded thereto are called ‘‘ Lander prizes,” in com- 
memoration of the enterprising Cornish travellers, Richard 
and John Lander. Of thirty-two prizes allotted among six 
of the Cornwall County Council Art Schools, it is note- 
worthy that the largest number were awarded to students 
of the Penzance School of Art, who gained fourteen. Eight 
fishery classes under the Cornwall County Council con- 
tributed a comprehensive exhibition of their work upon 
nets, ropes, hooks, needles, fenders, tackle, and other 
appliances. 

An extensive loan collection of Japanese art work and 
other curiosities, under the charge of Mr. E. W. Newton, 
of Camborne, as honorary secretary, was contributed by 
owners in Cornwall and elsewhere, including the Presi- 
dent and the Bishop of Truro, Past-President. Lectures 
were given on ‘“‘ Japan and its People,” with limelight 
illustrations, by Mr. M. Tomkinson; and on ‘‘ Japanese 
Art,” by Mr. E.W. Newton. Lectures on *‘ Bee-Keeping,” 
by Mr. John Brown and Mr. J. W. Clemmow, were illus- 
trated by an observatory hive stocked with live bees, 
which, with a collection of appliances used in modern 
bee-keeping, was exhibited by the Cornish Bee-Keepers’ 
Association. Other lectures were on ‘The Geology, 
Minerals, and Mines of Lelant, St. Ives, and Zennor,” 
by Mr. F. J. Stephens; and on ‘‘ Electrical Research,” 
including Réntgen rays, Becquerel rays, ultra-violet rays, 
and bromide of radium, with illustrative experiments, by 
Dr. Alexander Gregor, of Penryn. A collection of draw- 
ings, documents, and letters of James Watt, William 
Murdock, Matthew Boulton, and some of their con- 
temporaries, was lent by Mr, George Tangye, of Heath- 
field House, Handsworth, near Birmingham, where 
Watt resided during his partnership with Boulton, in 
the celebrated Soho works, fiom 1774 until his death in 
1819 


On Wednesday evening, August 17, the President and 
Mrs. Boyd Carpenter held a reception in the Polytechnic 
Hall, which was largely attended by members of the 
Society and other invited guests. The Exhibition closed 
on Saturday evening. 








Umtata.—Messrs. Olive and Clifford Jones, of Cape 
Town, have been appointed consulting engineers to a 
combined electric-lighting and water-supply scheme for 
Umtala, Tembuland, and they will leave shortly to obtain 
the necessary particulars. The fine falls of the Umtala, 
about 34 miles from the town, will be used to generate 
the necessary current, which will be utilised during the 
day for pumping, and at night for lighting purposes, 


LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 13th inst., the s.s. Stork, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, made her 
official trial trip. The vessel has been built to the order 
of the General Steam Navigation Company, Limited, of 
London. She is 281 ft. 6 in. in length, and has a dead- 
weight carrying capacity of 2740 tons. She is intended 
for the fruit and Mediterranean trades. The engines are 
of the triple-expansion type, by Messrs. Richardsons, 
Westgarth, and Co., Limited, Middlesbrough, with cy- 
linders 22 in., 35 in., and 59 in. in diameter, with 39-in. 
stroke, steam being supplied by two boilers, 15 ft. by 
11 ft., working at 170 lb. pressure. The trial trip was 
satisfactory, the vessel attaining a speed of 124 knots on 
the measured mile. 





The s.s. Khargpur was launched from the yard of 
the Caledon Shipbuilding and Engineering Company, 
Limited, of Dundee, on Saturday, the 13th inst. She is 
of an uncommon type, built for the Bengal-Nagpur Rail- 
way Company, under their consulting engineer, Sir John 
Wolfe Barry, K.C.B., F.R.S., of Westminster, who has 
been assisted in the design and construction by Messrs. 
Flannery, Baggallay, and Johnson, London. She is a 
paddle steamer of 2000 indicated horse-power, and can 
carry about 800 tons of railway rolling-stock, having three 
lines of metals and six turntables, and all facilities for 
handling such by night or day with the greatest expedi- 
tion, search and cluster-lights being fitted. Her main 
engines are powerful and in duplicate, either engine being 
able to work one or both paddles at will, and supplied 
with high-pressure steam from eight boilers. 





The biggest vessel that has been built at Hong Kong 
was launched at Kowloon, on Thursday, the 14th ult. 
The vessel is the s.s. Shanghai, built by the Hong Kong 
and Whampoa Dock Company for Messrs. Butterfield 
and Swire, agents of the China Navigation ray yf 
Limited. Her length between perpendiculars is 310 ft.; 
moulded breadth, 46 ft.; moulded depth, 14ft.3in. She 
has a double cellular bottom, and a deadweight capacity 
of about 1900 tons on a draught of 11 ft. 9in. Two sets 
of triple-expansion surface-condensing engines are fitted, 
the diameters of cylinders being 14} in., 24in., and 395 in. 
respectively, while the length of stroke is 30 in. 
are two single-ended boilers of mild steel ; mean diameter, 
15 ft.; length, 11 ft. 6in.; working pressure, 1901b. The 
vessel is supplied with both steam and hand reversing- 
gear. The speed of the Shanghai will be 114 knots and 
hour, fully laden. She is lighted throughout by elec- 
tricity. The Shanghai is intended for traffic on the 
Yangtsze River. The passenger accommodation includes 
ten passenger cabins—nine fitted with two berths and one 
fitted with one berth; each state-room has electric fans. 
The first-class Chinese passenger accommodation is below 
deck, also fitted with electric fans. There are three full 
decks—main, saloon, and promenade. The Shanghai is 
a double- bottom steamer carrying water ballast right fore 
and aft. 





Messrs. Cochrane and Sons, shipbuilders, Selby, 
launched, on Tuesday, the 16th inst., a steel screw 
trawler named Ingomar, the principal dimensions being 
115 ft. by 21 ft. 6in. by 11 ft. depth of hold. The vessel 
has been built to the order of Mr. E. Bacon, of Grimsby, 
and will be fitted with triple-expansion engines by 
the Great Central Co-Operative Engineering and Ship- 
Repairing Company, Limited, of Grimsby. 








DEALING IN Rattways.—The Brazilian Government has 
ray the Gorocabana Railway for 3,000,000/. The 
razilian authorities propose to sell the railway again. 





Our Coat Asroap.—The exports of coal from the 
United Kingdom in July amounted to 4,011,065 tons, as 
compared with 4,177,934 tons in July, 1903, and 3,966,277 
tons in July, 1902. These totals were increased to 4,191,599 
tons, 4,341,993 tons, and 4,132,743 tons respectively when 
account is taken of the exports of coke and patent fuel. 
The following countries Pres 4 took upwards of 250,000 tons 
of British coal in July :— 





Country. July, 1904. July, 1903. July, 1902. 
tons tons. tons. 
Russia 451,753 405,133 388,514 
Sweden 303,474 364,671 $22,341 
Germany 547,942 589,348 573,584 
France 518,025 591,430 589,248 
Italy .. 597,609 653,226 617,826 





Our Rats ABroAD.—The present appears likely to be 
a dull disappointing ge as regards our export rail trade. 
The shipments in July amounted to 44,219 tons, as com- 
— with 58,287 tons in July, 1903, and 54,301 tons in 

uly, 1902, while in the seven months ending July 31 this 
year the aggregate exports were 305,584 tons, as compared 
with 400,776 tons in the corresponding period of 1903, and 
330,860 tons in the corresponding period of 1902. The 
four principal colonial groups imported British rails as 
follows in the seventh month of each of the last three 
years :— 





Colonial Group. July, 1904. | July, 1903. | July, 1902. 
| tons tons tons 
British South Africa eat 4905 11,308 5,923 
British India oe a 8691 6,275 12,013 
Australasia .. ; oo 2945 1,724 3,459 
Canada ate -_ oal ne 6 | Ss «19,082 11,720 
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CATALOGUES. 


THE General Electric Company, Limited, of Queen 
Victoria-street, E.C., have sent us a copy of their new 
illustrated price-list of electric ventilating fans. The 
patterns shown are suitable for use in different positions, 
some being intended for standing on a desk, whilst others 
road be mounted on a wall bracket or fixed to the ceiling. 
Either continuous-current or alternating-current motors 
are supplied, as required. 

Messrs. Ferranti, Limited, of Hollinwood, Lancashire, 
have issued a new price-list of their reverse-current relay 
for continuous-current circuits. These relays are intended 
to act as cut-outs for protecting direct-current generators. 
Should a reverse current of more than a predetermined 
strength flow through such a generator thus protected, 
the circuit is at once interrupted. The firm have also 
issued a new price-list of their moving-coil instruments, 
and shunts for such instruments. 

Messrs. Siemens Brothers and Co , Limited, of London, 
have issued a pamphlet describing the extra high tension 
mains of their make used for the cable equipment in the 
recent electrification of the North-Exstern Kailway lines 
near Newcastle. 

Messrs. Siebe, Gorman, and Co., of the Neptune Works, 
8.E., have just published a number of circulars giving 
particulars of their latest patterns of dresses, helmet, and 
air pumps for diving operations. In addition to the hand 
pumps used to supply individual divers, the firm also 
make steam air-compressors, suitable for the supply of 
diving bells, pneumatic caissons, or pneumatic tools. 

An elaborately illustrated descriptive pamphlet, dealing 
with various applications of their reverse-current breaker, 
has been sent us by Messrs. Robert W. Blackwell and Co.. 
of 39, City-road, E.C. 

The United States Steel Products Co., of 71-72, King 
William-street, E.C., have sent us a pamphlet giving 
illustrations of a large number of buildings and bridges 
erected by the American Bridge Company, for whom they 
are agents. The bridges illustrated range in size from 
small highway bridges to the Niagara Arch and the new 
oe River Bridge, now in course of construction at New 

ork. 

A catalogue describing the Pintsch suction gas plant, 
for which they are agents, has been sent us by the Power 
Plant Construction Company, of 4 and 5, Warwick-court, 


Messrs. James Carter and Sons, of Stalybridge, have 
sent us an illustrated pamphlet describing their fuel- 
economisers, a special feature of which consists in the use 
of segmental pipes, offering a large heating surface to the 
waste gases relatively to their volume for water. 

A_ new catalogue dealing with their corn - milling 
machinery has been sent us by Messrs. Thomas Robinson 
and Son, Limited, of the Railway Works, Rochdale. 

The United Kingdom Metallic Packing Syndicate. 
Limited, of 14, Cork-street, Liverpool, have sent us a copy 
of their new catalogue of piston and valve-rod packings. 
These are manufactured for them by the Leeds Forge 
Company, and the design is such that a minimum of 
labour is required in fitting or removing them. The list 
of users contains the names of most of the principal 
railway companies and of many steamship owners. 

Messrs. J. H. Carruthers and Co., Limited, of the 
Polmadie Iron Works, Glasgow, have issued a new cata- 
logue giving a description of the principal manufactures 
of the firm. These include air and circulatirg pumps, 
jet and surface condensers, hydraulic pumps, ballast 
pumps,*and boiler feed-pumps, as well as large pumps 
suitable for use in mines and water works. 

From a circuJar just received we note that Messrs. B. 
W. Clegg and Son, of Belinda-street, Hunslet, Leeds, have 
taken up the manufacture of the Burns belt-shipper 
which gained the first prize in an open international com- 
petition organised by Il’Association des Industriels de 
France contre les Accidents du Travail. 

The Mirrlees Watson Company, Limited, of Scotland- 
street, Glasgow, have sent us a pamphlet describing their 
““Yaryan” water-distiling slant, as applied to the 
securing of a pure feed for boilers. With their ‘‘sex- 
tuple effect” apparatus the firm have succeeded in ob- 
taining 44 lb. of pure distilled water for an expenditure of 
1 1b. of coal—an economy which makes it commercially 
possible in certain cases to undertake the purification of 
boiler feed water on a large scale. If the apparatus is 
used to provide drinking water at sea, the cost works out 
at only about 1s. per ton of pure water obtained. 

We have received from Messrs. Ferranti, Limited, of 
Hollinwood, Lancashire, price-lists of their integrating 
voltmeters and transformers for instruments. The stan- 
dard sizes of the latter are made for primaries not 
exc eding 30,000 volts. 

Messrs. W. F. Dixon and Co., of 60 and 63, Percival- 
street, Manchester, have sent us circulars drawing atten- 
tion to their raw hide spur and bevel gears, and to their 
“* Alexandra” injectors. 

We have received from Messrs. H. S. Boothroyd, 
Hyslop, and Co., of the Primrose Works, Bootle, a copy 
of their new price-list of continuous-current motors, an¢ 
of their electric generators suitable either for belt driving 
or direct connection to a high-speed steam-engine. 
Engines of this class are also built by the firm, and are of 
the open type. 








AGRICULTURAL Encines.—The present year appears 
likely to be an encouraging one as regards exports of 
agricultural steam-engines. The value of the exports 
made in July was 101,474/., as compared with 116,261/. in 
July, 1903, and 90,9302. in July, 1902. In the seven 
months ending July 31 this year, agricultural engines 
were exported to the value of 615,167/., as compared with 





543, 902/. in the corresponding period of 1903, and 418, 042/, 
in the corresponding period of 1902. 














AvuG. 26, 1904.] 


ENGINEERING.: 





293 








‘“* ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


Compizzp sy W. LLOYD WISE. 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS OF 1888—1902. 

The number of views given in the Specification Drawings is stated 
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Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

v ifications may be obtained at the Patent O 


C Speci iy Sale 
Drench, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the nce of @ Complete 

ification is, in each case, given after abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 


two months from the date of 


t. of a Complete . 
give notice at the Patent 0; of opposition to the grant of a 
Patent on any of the grow mentioned in the Acts. 


ELECTRICAL APPARATUS. 


Siemens Brothers and Co., Limited, West- 
minster. (Siemens and Halske Aktien-Gesellschaft, Berlin, 
Germany.) Lightning-Arresters. [2 Figs.) April 16, 1904. 
—This invention relates to that kind of safety appliances for pre- 
venting excessive voltage in electric circuits. The present inven- 
tion has for its object to obviate the disadvantages which occur 
with safety appliances as at present constructed, and it consists 
mainly in the Nar Apt in combination with the known spark- 
ing-gaps, of auxiliary gaps with pointed electrodes. 1, / indicate 
the equalising points for the excessive voltage, and e, e the rounded 
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electrodes of the main sparking-gap. In proximity to these is 
arranged an auxiliary gap, the electrodes ¢! of which are also 
connected through resistances w to the equalising points 7. These 
electrodes, between which an arc is first to be formed on the 
occurrence of excessive voltage, are formed pointed, and conse- 
quently they can be arranged at a greater distance apart than 
1ounded electrodes, so that they are not liable to be readily 
bridged over by foreign bodies. Under certain circumstances it 
may be sufficient to make only one of the electrodes e! pointed, 
and the resistances w of the auxiliary gap can be replaced by self- 
induction or capacity devices. (Sealed August 2, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9297. E. Capitaine, Frankfort-on-the-Main, Ger- 
many. Portable Gas-Engine. (4 Figs.) April 24, 1903.— 
This invention relates to a method of, and means for, driving 
portable gas-engines by means of gas derived from suction gas- 
producers. A is the gas-generator, a the gas-cleaning and cooling 
vessel, and B the gasengine. The gas-generator is carried on 
springs between two road wheels. The gas from the generator, 
after passing through the vessel a, passes through a flexible pipe #, 
to a space in which wings are rapidly rotated. These wings act 
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to free the gas from water and any ash particles carried along with 
it. The gas thus cleansed passes through a pipe to the engine, 
whilst the separated water and impurities flow away through a 
separate outlet. The water used in the vessel a is led through a 
flexible pipe into the centrifugal machine E, and there by cen- 
trifugal action freed from tar and ashes simultaneously with the 
cleansing of the gas in the same machine. From the centrifugal 
machine the water is passed to the water-cooling chamber D, where 
itis cooled. From the chamber D it passes to the reservoir C, 
and back to the vessel a. (Sealed August 9, 1904.) 


3663. H.N. Bickerton and H.W. Bradley, Ashton- 
under-Lyne, Lancs., and D. Clerk, Ewhurst, Surrey. 
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1908 rnal-Combustion Engines. [6 Figs.] 


February 16, 


arranged parallel to one another and having pistons ¢, d connected 
to two separate cranks e, f on the same shaft, the one being set a 
little in advance of the other. The rear ends of the cylinders 
terminate in conical passages A, i which are connected by a curved 
passage j. The curved passage and the two conical ges form 
the compression space, which is common to both cylinders, One 
piston d on its out-stroke overruns ports & in its cylinder b, and the 
exhaust discharges down to atmospheric pressure ; a little later the 
other piston overruns ports 7. ‘lhe ports7 are supplied from dis- 
lacer cylinders n, o fitted with displacer pistons p, g respectively. 
he one cylinder n is for gas, and the other cylinder o is for air. 
The gas charge is so arranged that the gas pressure does not rise 
above atmosphere until the air charge is considerably compressed. 
Both displacer pistons are oprrated by a crank 7, which is set at 
about a right angle in advance of the motor-cranks e, /, and the 
motor-cylinders are charged first with air, then with air and gas, 
in accordance with the Clerk cycle, while the exhaust gases are 
entirely displaced. The return stroke compresses the charge in 
the common compression space. One of the pistons—viz., ¢- is 
utilised to serve as a charging-valve for the air pump. It is for 
this reason formed with a portion s of reduced diameter, so that 
on the suction stroke of the air-pump air can enter the air-pump 
cylinder vid inlet ports t and the charging ports 2, the ports ¢ 
being at this time uncovered by the rear portion of the piston c. 
Therefore, except for the suction and discharge valves for the gas- 
pump, the engine requires no other valves than its own pistons. 
To enable the engine to govern, the suction-valve is controlled 
by the governor in such manner that the gas charge sent into the 
cylinder is reduced in volume as the speed increases,» (Sealed 
August 2, 1904.) 


GUNS AND EXPLOSIVES. 


12,281. Cammell, Laird, and Co., Limited, F. C. 
Fairholme, and J. E. Fletcher, Sheffield. } rojec- 
tiles. [1 Fig.] May 29, 1903.—According to this invention the 
projectile is cast or forged with a solid base, the nose being bored 
out and screwed to receive a hardened point, the base of which 
catries a suitable fuse: The point, before being screwed, has 
pressed over it a cap of soft iron, the lower portion of which is 
drawn over the outer circumference of the base of the point 
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The point thus covered is screwed into the nose of the projectile, 
the re-entering flange of the cap being squeezed between the 
top surface of the nose and the base of the point. A shell made 
according to this invention is shown in the illustration. @ is the 
body. The nose is tapped at b to receive the hardened point c, 
which is covered with the soft cap d, the lower edge of which 
is turned under the base of the point, and firmly held, as shown, 
between the point and the body of the shell. (Sealed August 9, 
1904.) 


16,373. Sir W.G. Armstrong, Whitworth, and Co., 
Limited, Newcastle-upon-Tyne, ana 8S. W. A. Noble, 
Westminster. Ammunition Hoists. [6 Figs.) July 24, 
1903.—This invention relates to a hoist which automatically 
seizes the ammunition, raises or lowers it to the desired place, and 
then automatically releases it. a@ are semi-cylindrical trays for 
carrying the ammunition, which are attached to chains } running 
over sprocket-wheels ¢ driven by a motor d. On either side of 
each tray are pivoted catches to embrace the ammunition, the 
catches being actuated by sliding-bolts f which act on arms on the 
catches. By acting on one arm the catch is opened, and by 
acting on the other the catch is closed. The sliding-bolts f are 
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moved at the top and bottom of the hoist by cams h which engage 
with projections on the bolts. As the chain moves over the 
sprocket-wheels, each tray is brought past a platform j on which 
is the ammunition. These are in a vertical position, and each 
tray in passing picks up the ammunition, and the sliding-bolts f by 
the action of the cams actuate the catches, thus locking the 
ammunition in the tray until it arrives at the depositing-station 
at the top of the hoist; as the tray passes over the sprocket- 
wheels at the top of the hoist, the securing-catches are opened, 
and the trays moving past the horizontal pcsition, the ammunition 
slides on to a fixed receiving-platform / arranged tangentially to 
the upper sprocket-wheel. (Sealed August 9, 1904.) 


LIFTING AND HAULING APPLIANCES. 


13,244. D. J. Michael, Swansea. Safety Seapen tine. 
Grips. [4 Figs.] June 13, 1903.—This invention has for its 
object to automatically stop the cage should the rope break, and 
consists in automatic catches fixed to the cage and held out of 





~In carrying this invention into effect, two cylinders a, } are 


! adapted to act on opposite sides of the cage-guides, so that the 
strain on the same is a tensional one, and that each catch is inde- 
pendent. The cage is guided by four ropes, and each side is 
fitted with four catches } acting on the two guide-ropes at that 
side. The grip b consists of two rollers e inside a box / fitted 
around the guide-rope and bolted to the cage. The cavity in 
which the rollers are mounted diminishes in length from the 


Fig. 1. 
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base upwards, and is formed with inclined planes g, upon which 
the rollers ¢ run when in action. In the event of the suspension- 
rope breaking, flexible wires ¢ connected to the suspension-rope 
and the rollers e become slack and permit springs h todraw upward 
the rollers and into contact with the guide-rope, and the motion 
of the cage forces the rollers up the planes, causing them to grip 
the guide-ropes. (Accepted May 26, 1204.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


14,295. The Edison Ore-Milling Syndicate, Li- 
mited, London. (7. A. Edison, New Jersey, U.S.A.) 
Electro-. etic Separators. [3 Figs.] June 27, 1903. 


—This invention relates to electro-magnetic separators. As 
represented in the drawing, the magnet consists of a body 1 of 
approximately horse-shoe shape. To the inclined face of the 
upper portion of the — the upper pole-piece 5 is secured. 
This pole-piece is formed of a flat plate of iron. To the vertical 
face of the lower portion of the magnet a lower pole-piece 7 is 
secured, The magnet is supported in such a position in the 





separator that the two pole-pieces 5 and 7 are situated above a 
separating partition 10. The crushed ore from a hopper 11 
is delivered on to an inclined board 14, which, in turn, de- 
livers the ore against the upper surface of the pole-piece 5, and 
near its lower edye. The non-magnetic particles fall over the 
edge of the a 5, and drop by gravity in front of the par- 
tition 10. The magnetic particles, acted upon by the lines of 
force betweeen the two poles 5 and 7, are drawn rearwards, and 
thereby separated from the descending gangue, and caused to 
fall at the rear of the partition. (Sealed August 2, 1904.) 


RAILWAYS AND TRAMWAYS. 
17,927. G. Hughes, Horwich, Lancs. Draught-In- 


ducers. [4 Figs.] August 19, 1903.—The objects of this inven- 
tion is to overcome the difficulty of producing sufficient draught 
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through the fire-box and tubes of locomotive boilers during the 
of firing. Above a casing J and supported by it and 
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action by flexible connections from the suspending rope, and 
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which fits closely on to the top of the chimney Mof a 
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locomotive, is mounted an electric motor A, to the lower end of 
whose armature shaft is fixed afan B. In operation, as soon as 
the fire is lighted, or about to be lighted, in the furnace of a 
locomotive boiler, the apparatus is lifted and placed on the top of 
the chimney, and the motor A and the fan B are set in motion. 
The fan induces a partial vacuum in the smoke-box, thereby 
drawing a free supply of air through the fire-box, and the pro- 
ducts of combustion through the tubes into the fan-chamber B!, 
and discharging the whole through the auxiliary chimney K 
attached thereto. (Sealed August 9, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 
14,217. Carron Com and W. J. Rodgerson, 
cone Steam Steering-Gear. (3 Figs.) June 27, 1903.— 


This invention relates to steam steering-gear whose controlling- 
valve is operated by a hunting-screw, and whose motion is con- 
trolled by the revolutions of the crank-shaft. A represents the 
control-valve casing and B the controlling valve, whose rod C is 
connected to and operated by the steering-wheel and hunting- 
gear. The valve B may be of the piston type, and is so mounted 
on the valve-spindle C as to have a certain amount of play on the 
said spindle. Connected to the valve B is a supplementary piston F, 
working in a suitable cylinder G, which is provided with ports and 
passages g in conjunction with the ports and passages a of the 
controlling. valve, each to each, and connected by pipes in such a 
manner that on the controlling-valve B reaching any desired 





position of its travel, as in approaching the neutral position, a 
port g in the valve piston and casing is opened to the steam 
escaping past the controlling-valve B, and the corresponding 
ports y and a on the exhaust side are connected together, causing 
the supplementary piston F to move and pull or thrust the con- 
trolling-valve B over the ports a in its casing, and effectually 
close them, so that the supply of steam to the steering-engine is 
shut off dead. The movement of the piston F actuates a tappet 
rod, which acts on the stems of the valves g! to admit or exhaust 
steam to either end of the casing G. The closing of the valves g! 
is simultaneous with the opening of the valve g* for the purpose 
of establishing equilibrium between the two sides of the piston F, 
and thus returning the control-valve to its central position. 
(Sealed August 9, 1994.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


6964. H. G. Reist, Schenectady, New York, U.S.A. 
Turbines. [2 Figs.) March 22, 1903.—This invention relates to 
detachable buckets for turbines. 1 is the turbine-wheel provided 
at or near its periphery with shoulders 2. The shoulders are on 
both sides of, and extend circumferentially around, the wheel. By 
locating the shoulders at some little distance from the periphery 
they can be made strong enough to resist the centrifugal strains 
to which they ‘are subjected. Each bucket is provided with a 
tapered shank 7, which extends parallel with and on one side of 





the wheel. Each of the shanks is provided with a hook-like pro- 
jection 8 that engages with a shoulder 2, The buckets are re- 
tained in place by clamps 9, which are L-shaped in cross-section. 
Extending parallel with the wheel and formed integral with the 
clamp is an extension 10 that engages with the bucket at a point 
opposite the shoulder 2. The buckets are prevented from moving 
outward in a radial direction by the shoulder 2, and inward by 
the surface 11 on the clamp, which engages with the inner end of 
the bucket shank. (Accepted May 11, 1904.) 


11,678. J. G. A. Kitchen and L. P. Perkins, Lan- 
caster. Tubular Radiators. (4 Figs.) May 22, '1003.— 
This invention relates to improvements in the manufacture of 
tubular radiators. For the purpose of this invention the tubes 
are preferably of thin metal of a strength suitable to the require- 
ment. The external radiating and conducting surface of the 
tubes is increased by fixing thereto a helical coil or several such 
coils of metal wire or ribbon of special configuration, as herein- 
after described, having the axis of the helix coincident with the 
axis of the tube. A hollow helix of metal wire or ribbon having a 
polygonal internal configuration in cross-section is made by wind- 
ng the wire or ribbon @ on to a mandrel } (Fig. 3) having an 
oblong cross-section with rounded ends. The elasticity of the 
wire when drawn off the mandrel causes each lap to open out toa 
triangular shape. The dimensions of the mandrel and wire and 
the elasticity of the latter are so chosen that when the laps have 
opened out, the corners of consecutive coils do not lie in the same 
longitudinal line, but that the corners of each succeeding convo- 
lution, for instance, a*, are a little in advance of or behind the 








corners a! of the preceding one, in consequence of which they 
willform helices. The helix can be easily slipped over the tube by 
slightly untwisting it, and is tightened thereon by the reaction of 
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the coils. The ends of each helix are secured to the tube, for 
instance, by bending the wire round the tube and hooking the 
end over one of the next coils. (Accepted May 4, 1904.) 


21,061. J. H. Birch and E. Paramore, West Brom- 
wich. Pressure-Gauges. [8 Figs.) October 1, 1903.— 
The invention relates to pressure-gauges of the Bourdon type. The 
flexible steel tube a used in gauges of this type is made fast at one 
end a1, in the usual way,to the hollow block 6, which communicates 
with the steam-pipe fitting 41, and is made of semi-circular form, 
so that the tube terminates with its free end a? in about the centre 
line of the gauge. This arrangement prevents the accumulation 
of water at the closed end of the tube, such as is apt to occur 





Pig.1. Fig. 2. 





with the ordinary kinds of tube, which are practically of complete 
circular form. This shortened tube is made of steel sufficiently 
thick and strong to withstand the effect of the vibration to which 
it is sometimes subjected, and the necessary flexibility to admit 
of the straightening of the tube under the influence of the 
internal steam pressure is obtained by transversely corrugating 
the outer side a* of the same, also forming corresponding corruga- 
tions along the opposite edges a4. (Accepted May 26, 1904.) 


11,968. W. Shore, Hanley, Staffs. Feed-Water 
Heaters. (2 Figs.] May 26, 1903.—This invention relates to 
feed-water heaters and consists essentially in the use of a spiral 
strip of metal secured inside each tube and atlapted to act as a 
deflector or baffle device, whereby the circulating medium passing 
through the tubes is broken up, and greater efficiency obtained. 
@ represents the exterior casing of the apparatus, b the tube- 
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plates, and c the tubes secured therein. d is the strip of metal 
designed to act as a deflector or baffle device for breaking up the 
circulating medium. This strip is made of spiral form and can 
be readily inserted and withdrawn from a tube, all the tubes 
being provided with similar strips. The upper end e of each 
strip may be adapted to rest on the top of the tube, or to be 
suitably secured thereto, but so that the strips may be easily 
removed for cleaning purposes. (Sealed August 9, 1904.) 

19,857. J. mopkinece. J. Pala and Co., 
Limi and (Kilburn Huddersfield, Yorks. 
Stop-Valves. [5 Figs.] September 15, 1903.—This invention 
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relates to parallel slide stop-valves of the kind in which the valve 
discs are pressed against their seats by means of a spring, and 
the object of the invention is to provide means whereby the 








valve-discs are maintained substantially parallel with each other, 
and with the valve-seats when opening and closing. Accordingly 
a retainer F is mounted on the valve-spindle C that operates the 
discs B. The retainer has ears or projections g at the sides to 
hold the discs and prevent the latter from being moved apart 
by the action of the centrally and internally arranged spring E 
when the valve is open, while not interfering with the pressing 
of the discs against the seat-faces when the valve is shut. The 
retainer moves with the discs in sprains. and closing the valve, 
and does not come in contact with the faces, and consequently 
does not cause any uneven wear, and the disc-faces do not come 
into contact with any part of the valve other than the seats. 
(Sealed August 9, 1904.) 


TEXTILE MACHINERY. 


23,019. A. Hitchin, Accrington, Lancs. Mule- 
Faller Shafts. [3 Figs.) October 24, 1903.—The object of 
this invention is eo gee a bearing of such a design as to lend 
itself to a more ready and accurate method of manufacture. As 
generally constructed the bearings of the faller shafts of mules 
are constructed with a well cast in the bottom of a faller-shaft 
bearing, this well being provided for the reception of a plain anti- 
friction bowl on which the faller shaft rides, the anti-friction bow] 
having bearing-pin ends revolving in groove necks in the sides of 
the well. This design has a bearing with a castwell for the anti- 
friction bowl, and as it is not practicable to machine the inside 
faces of the well, the sides of the so-called anti-friction bowl must 
of necessity rub against a rough cast surface, which sets up fric- 
tion, tending to nullify the advantages of anti-friction bearings of 
such a type. In an anti friction bowl-bearing, constructed after 
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the manner of this invention, the castwell is dispensed with and 
the faller-shaft bearing is provided with a groove preferably milled 
in the bottom in same alignment as shaft-bearing, and in this 
groove is mounted a small pin-shaft with flange-bowls at either 
extremity, the whole double bowl preferably manufactured in one 
piece. The flange bowls serve asa double anti-friction bowl for 
the faller-shaft, and serve to retain themselves in position by their 
inside faces revolving against the outside faces of the main-bearing 
casting ; and as same surfaces may be ground or machined, the 
bowls revolve with less friction than has hitherto obtained, The 
faller stand A is made to carry the two faller-shafts C and D, and 
covered with the usual cap E. In the faller stand under each 
faller-shaft a groove is provided as at F and G. These grooves 
preferably are milled, and in the same alignment as the faller- 
shafts, and in these grooves is mounted small pin-shafts H and K, 
with bowl flanges at either extremity, the whole double bow! pre- 
ferably manufactured in one piece. (Sealed August 16, 1904). 


MISCELLANEOUS. 


15,966. L. Sterne, London. (L. Block, Mamaroneck, New 
York, U.S.A.) Compressors for Refrigerators. [3 Figs.) 
July 20, 1903.—The invention consists in a compressor having two 
pistons in one cylinder, the pistons being both attached to one 
piston-rod. The inlet is arranged between the two pistons, and 
the space between the pistons is always filled with cold gaseous 
material. By this arrangement aconsiderable part of the internal 
surface of the cylinder is always exposed to the action of the cold 
in-coming gases, and water-jacketing is thus either dispensed 
with or greatly minimised. The operation of the compressor is 
as follows :—Assume the head a! to be in close proximity to the 
valve m!, on the movement of the duplex piston to the right, the 
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cool gases in the chamber c pass through the valve /1 under the 
suction created in the left-hand end of the cylinder, whilst the 
gases on the right-hand side of the piston-head a are compressed 
and discharged through the valvesm. On the return stroke the 
gases which have poevieetiy entered the left-hand end of the 
cylinder through the valve 7! are compressed, whilst cool gases 
from the chamber c through valves in the piston-head a into 
the space at the right-hand end of the cylinder d. The ends of 
the cylinder with which the cool gases do not come into contact 
may be water-jacketed. (Sealed August 9, 1904.) 


8595. E. B. Caird, London. Shaft-Coupling. [2 Fiys.] 
April ‘14, 1904.—This invention relates to a shaft coupling which 
may. be introduced between the shaft of a motor and the 
driven shaft. On the motor shaft a, preferably at a little distance 
from the end thereof, is fixed by the key ) a collar c, having two 
diametrically opposite semi-cylindrical grooves d in that face of it 
which is vad towards the end of the shaft. Into one of these 
grooves is fitted the end of a helical spring ¢, and into the other 


9, Fig.t. 


y a] i HH 
































the end of a second helical spring f coiled together with the first. 
A ring g passing over the springs, and having in its face semi- 
cylindrical grooves registering with those in the face of the collar ¢, 
is bolted to the collar, so as to hold the ends of the spring firmly 
in position. - The end of the shaft a1,-which has.to be driven, has 
a like collar cl and ring g!, with grooves d!, similarly holding the 
other ends of the springs e, f. (Sealed August 2, 1904.) 
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MIDLAND RAILWAY COMPANY’S 
STEAMSHIP SERVICE. 
(Continued from page 236). 

WE come now to the power installation, the 
feature of which is that electricity is employed for 
practically all machines. Not only isit claimed that 
electricity effects considerable economies in work- 
ing, as compared with hydraulic and steam power, 
for the actuation of the cranes, capstans, lifts, 
pumps, &c., which constitute the bulk of power- 
using machinery in harbour works, but it imparts 
an elasticity to the power-distribution scheme other- 
wise unobtainable without loss of efficiency. Where 
extensions are probable, this consideration natu- 
rally has much weight, and no.doubt it did much 
to influence the Midland Railway Company’s engi- 
neers in favour of the motor drive. The work 
was designed by and carried out under the super- 
vision of Mr. R. M. Deeling, the locomotive 


The overhead conductors are lightly insulated, and 
hung by means of leather suspenders from No. 6 
galvanised wire, made off on oil-shackle insulators 
at every pole. 

The docks, including landing-stages, cart-roads, 
sidings, passenger station, large and small goods 
sheds, engine-house, &c., are lighted by 106 four- 
ampere Jandus arc-lamps, each fitted with Siemens 
patent raising and lowering gear, and the equivalent 
of 1000 16-candle-power incandescent lamps. To 
compensate for the heavy tidal rise, which is often 
as much as 26 ft., it has been necessary to provide 
three landing-stages, one above the other. ‘As por- 
tions of the wiring for the lighting of the lower 
and middle stages are submerged twice in each 
24 hours, the wires are run in galvanised screwed 
heavy-gauge steel piping, which is calculated to 
resist these unfavourable conditions. The lamps 
are, of course, also submerged, and are therefore 





enclosed in specially-designed watertight fittings. 
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Fic. 68. PLan or THE Monp-Gas Etectric Power Station at HeysHaM Harsovur. 


superintendent of the Midland Railway Company. 
Mr, W. H. Yardley has been appointed the com- 
pany’s engineer at Heysham. 

From the generating-station, power and lighting 
feeders are run to sub-switchboards at three dis- 
tribution points, known as A, B, andC. Of these, 
A and B are inside goods sheds on the south side 
of the large basin now completed, where are the pas- 
senger and goods landing-stages; Point C is on the 
north side of the harbour, where the fish traffic 
will be handled. The system is three-wire con- 
tinuous-current, with 460 volts: between. the outer 
wires for the supply to motors, and 230 volts 
between middle wire and outers for incandescent 
lighting ; the enclosed arc-lampsare run two in series 
on 230 volts. The two sub-switchboards in the goods 
sheds are connected together by balancing mains, so 
as to form a ring system, and are furnished with 
reverse-current circuit-breakers, and with coupling- 
switches for connecting the lighting feeders on to 
the power bus-bars, or vice versd, thus allowing 
each board to be fed from either power or lighting 
feeders. From these two boards feeders are taken 
Lo twenty 100-ampere water-tight plugs for supply- 
ing the seven wharf cranes, other feeders being 
carried to supply seven platform cranes in the sheds, 
and twelve capstans. e feeders from the power- 
house to the distribution points are all carried over- 
head on a double H 40-ft. pole-line, all the poles 
being set in concrete. At the last group of poles, 
close to the power-house, the cables are carried 
down, and into the power-house through a trench 


Tunning behind and below the main switchboard. 








The lighting of the quayside is carried out by means 
of two-light fittings run on alternate circuits, and 
carried in lanterns on 10-ft. cast-iron pillars spaced 
about 60 ft. apart. All the wiring for the installa- 
tion, as alte 20s above, was carried out by Messrs. 
EK. J. Eckersley and Co., of Manchester, as sub- 
contractors to the British Westinghouse Electric 
and Manufacturing Company, Limited, who exe- 
cuted the entire contract for the electrical plant. 

A plan of the power-station is given on the present 
page (Fig. 68), while the engraving (Fig. 69) on 
page 298 is a general view. The three gas-driven 
continuous-current units in the power-house are 
illustrated in Fig. 70. Mond producer-gas -is used 
for the engines, and is generated in a producer 
—_ constructed by the Power-Gas Corporation, 

imited, as sub-contractors to the British West- 
inghouse Company. The air-blast for producing 
the gas is delivered by a Roots, or, in case of 
emergency, by a Korting, blower, and, after pass- 
ing along the air-main, enters at the bottom of the 
air-tower. In this tower the air comes into inti- 
mate contact with the water which has been heated 
by the gas-cooling tower, and is thereby saturated 
with water vapour at the temperature at which it 
leaves the latter. The air-heating tower is packed 
with circular earthenware tiles, down which the 
water trickles, meeting the air as it rises to the 
top. It leaves the air-tower at the outlet, and 
after passing along the air-main, where it receives 
a further supply of steam in the shape of the 
exhaust from the engine driving the auxiliary 
machinery, it then enters the external: pipe of- the 





superheater. The superheater consists of two legs, 
each one having an internat and an external pipe. 
The external pipe forms an annular space, through 
which the hot blast es, and is therein super- 
heated by means of the hot gas which is passing in 
the opposite direction from the producer, through 
the internal pipes of the superheater. The super- 
heated blast now enters the producer. 

The producer is cylindrical in shape, and consists 
of an internal and external wrought-iron shell. 
The internal one is lined with fire-brick as far down 
as the fire-bar casting, and has the shape of an 
inverted cone at the bottom; the external shell, 
however, is cylindrical down to the water seal, 
wherein it is luted with water. The great advan- 
tage of this water seal is that it enables ashes to be 
withdrawn while the producer is in operation. - In 
the upper part of the producer, immediately 
beneath the Nok homie, is an internal bell, which, 
by being kept full of fuel, automatically maintains 
the proper height of fuel in the body of the pro- 
ducer itself, and thus assists in —s 
uniformity of composition in the gas. The bel 
further obviates the serious fluctuation in pressure 
throughout the plant which would be brought 
about if the fuel were sropeet straight into the 
producer ; and by providing for partial distillation 
of the ‘‘ green” fuel before entering the main body 
of the producer, reduces, to some extent, the amount 
of tar produced. In the lower part of the outer 
shell there are one manhole-door and twelve sight- 
holes. Each producer—there are two units—is 
further provided with four poke-holes for poking 
into the interior of the bell, eight for poking in 
between the bell of the producer and the shell, and 
four ball poke-holes on the dome of the producer 
for examining the interior and poking the fuel. 
A circular platform is provided for working the 
coal - feeding apparatus and the various’ poke- 
holes. 

The blast entering the producer from the super- 
heater passes all round the annular space between 
the internal and external shells, and enters the in- 
terior at the fire-bars at the bottom. The resultant 
gas; under ordinary cireumstances, when working 
on a good load and consuming suitable Nottingham- 
shire or Lancashire slack, will have a composition 
approximately as follows :— 


Per Cent, 
Carbonic acid (CO?) ... 12 
Carbonic oxide (CO) 17 
Hydrogen (A)... ae 21 
Marsh gas (CH*) 2 
Nitrogen (N) ... 48 
100 


After leaving the producer the gas passes through 
the internal pipe of the superheaters, giving up on 
the way a considerable portion of its heat to the 
air passing through the annular space between the 
internal and external pipes. The gas, having de-. 
posited a great part of its suspended dust in the 
superheaters, enters the gas-collecting main. Here 
more dust is lost; thé dust being daily removed 
from the dust-boxes provided at the bottom. 

The washer, into which the gas passes from the 
collecting main, consists of a water-luted wrought- 
iron vessel, roughly rectangular in shape, in which 
revolves a dasher fitted with blades of suitable 
form, which throw very fine spray into the gas as it 

es through. The remainder of the dust in the gas 
is thus thrown out and deposited in the water, some 
of it sinking to the bottom, and some remaining on 
the top. The washer is provided with suitable 
lutes at the sides, in which the dust collects, and 
from which it is removed periodically. The dust, 
&c., which sinks to the bottom: of the water may 
be removed while the plant is working, by means of 
rakes and scoops provided for the purpose. 
’ From the washer, the enters the bottom of 
the gas-cooling tower. This tower is cylindrical in 
shape, and contains earthenware tiles, similar to 
those in the air-tower already described. The gas 
passes up the tower, coming into intimate con- 
tact, on the way, with water trickling down the 
tiles, which has been cooled by the in-going air. It 
will thus be seen that in the air-tower and gas- 
tower there is a continual circulation of the same 
water. The gas gives up its heat to the cooling 
water, which is then pumped to the top of the heat- 
ing-tower, in which it is cooled by the incoming 
air, which becomes saturated with steam on its way 
to the producer. It is, therefore, obvious that a 


general regeneration of steam is taking place in 





these towers, The water delivered from the towers 
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is freed from the bulk of its tar in tanks before 
passing to the pumps. 

From the cooling-tower the gas passes along to 
the gas-holder, which is so arranged as automatically 
to limit the amount of gas made to supply exactly 
what has been consumed. After leaving the 
holder the gas enters a fan, in which it is dashed 
with great force against the sides, and the remain- 
ing tar thus thrown out. In this fan the gas is 
considerably cooled by means of cold water supplied 
to it. The fan now forces the gas through the 
sawdust scrubber, which is packed with coarse 
shavings and sawdust. In this apparatus the 
remaining particles of tar are removed, and the 
gas is left in a pure condition, ready for consump- 
tion in the engines, and having an average calorific 
value of 145 British thermal units per cubic foot. 





Fig. 74. 
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a horizontal spiral conveyor, running across the 
tops of bunkers above the producers. Each bunker 
holds 10 tons of small coal, and an Avery patent 
automatic weighing-machine is fitted to each, to 
enable an accurate record of the consumption to be 
kept. The conveyors are driven by a 74-brake- 
horse-power Westinghouse motor, shunt-wound, 
running at 1850 revolutions per minute. The coal- 
handling machinery was constructed by Messrs. 
Graham, Morton, and Co., Limited. 

From the scrubber the gas passes into the gas 
main, which runs outside the engine-house along- 
side the three 250-brake-horse-power gas-engines. 
The gas is supplied to the engines through a regu- 
lator, from which it emerges practically at atmo- 
spheric pressure. The engines are of the Westing- 





house vertical single-acting pattern, and run at the 
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From Fig. 68, page 25, which is a plan of the 
entire power plant, and from Fig. 69, page 293, 
the arrangement of the producers will be seen at a 
glance. A small machinery-house, the roof of which 
is utilised to support water-storage tanks, contains 
a small steam-engine, which drives the pumps and 
blowers for the producers by means of shafting and 
belting. Round one end, and ‘alongside the ma- 
chinery-house, are the gas-holder, scrubber, fan, 
settling-tank, and two circulating-tanks. One gas- 
tower and one air-tower only are supplied, but 
there is a superheater for each of the two pro- 
ducers. With a view to extension, space has been 
allowed for an additional producer, with super- 
heater, additional gas and air towers, circulating- 
tanks, washer, scrubber, and fan. 

The coal used in the producers is bituminous 
slack, and each unit has capacity to gasify 700 lb. 
per hour. The slack is dumped from railway- 


wagons direct into the elevator-boot, and then 
raised by a bucket-conveyor, which deposits it in 





sl 


comparatively high speed of 200 revolutions per 
minute. The three cylinders are each 20 in. by 
22 in., and the engines work on the Otto cycle, 
with high compression and electrical ignition. _The 
admission and exhaust-valves are both on one side 
of the engine, being, in fact, in the same vertical 
line for each cylinder, and are operated from a 
single cam-shaft. This cam-shaft is inclosed in the 
crank-case of the engine, and driven from the main 
shaft by means of 2: lgearing. The exhaust-valve 
has a flat seating, and is directly actuated by an 
extension of the valve-spindle, bearing upon a 
guide-lever which is worked up and down by a cam. 
The inlet valve has a conical seating and is above 
the exhaust-valve ; it opens downward instead of 
woe and is actuated by a lever, the other arm 
of which is connected to a pull-rod operated from 
the cam-shaft. The crank-case is closed, and the 
cranks in revolving dip into an oil-bath, sufficient 
oil being thus splashed up to lubricate the working 
‘parts and the cylinders. No special cylinder 
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lubricator is thus necessary. The bearings are self- 
aligning and have ample surface ; they are oiled in 
the usual way by sight-feeds. The governor is 
of the flyball type, driven by bevel gearing from the 
cam-shaft, and it acts by regulating the quantity 
of mixture admitted to the gas-manifold, into which 
the inlet ports to the cylinders open. The quality 
of the mixture is not varied, and explosions are 
never passed, as in the hit-and-miss method of 
governing, so that the resultant speed-regulation 
is very close. The fact that these engines have 
been used in numerous cases for the driving of 
alternators connected in parallel is sufficient 
guarantee of the excellence of the governing. 

The engines (Fig. 70) are started by compressed 
air, stored in a battery of tanks charged by two 
small Westinghouse motor-driven air-compressors, 
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The compressors are of the compound type, the high 
and low-pressure cylinders being in line on opposite 
sides of the crank-shaft. In starting the engine, 
the valve functions of one cylinder are so modified, 
by throwing over a small lever on the crank-case, 
that the mixture supply is cut off, and a comprcssed- 
air inlet brought into action instead. Then the 
exhaust-valve is made to open at every, instead of 
at every other, revolution, and, as a consequence, 
the cylinder acts asa single-acting compressed-air 
motor, and starts up the engine. Meanwhile mix- 
ture is being drawn into and compressed in the other 
cylinders, and as soon as explosion takes place in 
these, the compressed-air supply is cut off from the 
starting-cylinder, the valves returned to their normal 
functions, and the engine comes into full operation. 
The entire operation of starting and running up to 
speed does not occupy more than one minute—a 
fact which constitutes an important advantage over 
a steam-engine. 

Each gas-engine is direct coupled to a 150-kilo- 
watt continuous-current generator of standard 
Westinghouse pattern, giving a voltage of 430 to 
460 volts and 325 amperes when working at normal 
speed. The machines are shunt-wound, and the 
armature windings are of the balanced type, so 
that no undue pull will be exerted on the bearings 
should the armature get out of centre. The com- 
mutator is of large diameter, and allows liberally 
for wear; the copper and mica are of a hardness 
such as to ensure equal wear. The brush-gear and 
arms have ample rigidity, and allow of ready 
adjustment of the pressure of brushes on com- 
mutator. The machines have six poles, the pole- 
pieces being laminated and cast into the vertically 
divided field-frames. 

From the dynamos leads are brought in trenches 
covered with iron checker-plates to the main switch- 
board, which consists of 20 panels of black enamelled 
slate. . Starting from the left hand, facing the 
board, the arrangement is as follows :—First_ come 
three positive generator-panels, then the positive 
battery-panel. Then come two panels: one blank, 
and 'the other for the control of various sub-boards. 





Next come a feeder-panel, positive booster-panels 
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for power and for lighting, a panel for the middle 
wire of the three-wire system, and the negative 
panels for the power and lighting feeder-boosters. 
Then come a blank panel and a sub-board panel, 
not yet in place, battery booster panel, battery 
negative panel, and three negative generator-panels, 
completing the board. 

The auxiliary apparatus in the power-house in- 
cludes at present two battery-boosters, one balancer, 
and a power and a lighting feeder-booster. The 
battery-boosters, which are automatically reversible, 
consist each of a shunt-wound motor, driving a 16- 
kilowatt booster generator, and an exciter of 5 
kilowatts. The booster-motors are connected in 
series across the three-wire system, and can be used 
as a balancer, the two sets being then mechanically 
coupled together. The booster itself is separately 
excited by the small exciter on the same shaft. 
This exciter is differentially compound wound, one 
of its field-windings being connected to the bus- 
bars, and the other to a very low resistance shunt 
in the bus-bars between the main generators and 
the out-going feeders. In addition to the field- 
winding through which the exciter current passes, 
the boosters have a series winding on their fields, 
carrying the main current, which gives a cumulative 
effect. 

Each battery-booster can increase the pressure 
from 0 to 80 volts, for charging at 200 amperes, 
and decrease it 0 to 45 volts on discharging up to 
300 amperes, and canalso be set to work automati- 
cally on varying loads so as to charge up to 200 
amperes and discharge up to 300 amperes as loads 
vary. The speed is 950 revolutions per minute, and 
the machines are built on standard Westinghouse 
8.B. frames. 

The balancer consists of two machines, each of 
24 kilowatts capacity at 230 to 240 volts. The 
power and lighting feeder-booster sets consist each 
of three machines—a 20-horse-power motor in the 
middle, and a 7.5-kilowatt generator on either side. 

Other auxiliary apparatus in the engine-room 
includes two small circulating pumps for the cool- 
ing water of the gas-engines. 

The storage battery of the plant is a very large 
one, and consists of two sets, each of 115 cells. 
Each cell has a minimum capacity of 180 amperes 
for six hours, with a final voltage of 1.85 volts. 

The fire-pumps are of Merryweather’s well- 
known Hatfield type. Each set consists of two of 
these pumps, one on each side of the motor, and 
each capable of delivering 350 gallons per minute at 
high pressure. The suctions are connected to an 
underground main, and the pumps deliver into a 
high-pressure fire-main running round the pre- 
mises. There are two sets of pumps, and they 
have a united capacity of 1400 gallons per minute. 
This form of pump offers great advantages over the 
ordinary three-throw, as it may be safely run at 
high speeds, and therefore trains of gearing and 
belting are avoided. ; 

The cranes and capstans have been built by 
Messrs. Stothert and Pitt, Bath, and electrically 
equipped by the British Westinghouse Company. 
There are six 5-ton wharf cranes of the half-portal 
type (Figs. 71, 74, and 75, pages 296 and 299), one 
2-ton wharf crane on a gantry, and six 30-cwt. plat- 
form cranes in the goods sheds (Fig. 72, page 299). 
The 5-ton cranes have fixed jibs, and a radius of 
30 ft. from the revolving centre to the centre of the 
hook when lifting with the snatch-block. Four of 
the cranes run on a gauge of 31 ft. 2 in. centre to 
centre, and two of them on a gauge of 23 ft. 2 in. 
centre to centre; there is a difference of level of 
the rails of 20 ft., one being placed on the surface 
of the quay, and the other on the side of the goods 
shed. The under-carriage is of steel and of half- 
portal shape, properly stiffened and braced, and 
ls carried on four wheels, two of which run 
on the lower rails and two on the upper. 
All the wheels are fitted with hand travelling 
gear, coupled across so as to insure equal pro- 
pulsion. This hand-gear can be thrown out so as 
to allow the cranes to be hauled along by power 
when required. As will be seen from Figs. 74 
and 75, the cranes have lifting and slewing 
motions worked by two separate motors. For 
lifting, a Westinghouse traction-motor rated at 
about 40 horse-power, 300 revolutions per minute, 
is used; and for slewing, a Westinghouse S.B. 
motor, 8 horse-power at 700 revolutions per minute. 
All the motors are series-wound. The lifting and 
slewing motor is mounted ‘on cast-iron frames 
secured to a bed which is bolted to the wrought- 
steel girders of the superstructure, which revolves 





on the under-carriage by means of two cast-steel 
oo with an intermediate ring of live 
steel rollers ; this arrrangement gives great ease in 
slewing. The jibs are of rolled sections, strongly 
braced, and fitted with a ladder for access to the jib- 
pin. The tie-rods are connected to the top of the steel 
A-frame, the two frames being braced together in 
a lateral direction. The centre pin of the crane is 
placed 2 ft. within the line of the outer rail. The 
tail of the crane is about 12 ft. 6 in. long, measured 
from the revolving centre. 

The lifting-gear is single purchase, the pinion 
on the armature gearing directly into the spur- 
wheel on the barrel-shaft. The barrel is spirally 
grooved, and will coil sufficient rope in one lap to 
give a total rise of. hook when using the snatch- 
block of 85 ft. The rope is also fitted with a hook 
on the end, so that it can be used as a single rope 
without the snatch-block when required. 

Perhaps the most interesting feature of these 
cranes is the patent free-barrel attachment (Figs. 74 
and 75) fitted by Messrs. Stothert and Pitt, of Bath. 
By this arrangement the lifting-barrel is not keyed 
directly to the shaft, but runs loose upon it, being 
connected or disconnected by a coil-clutch. In 
this way the lifting-motor always runs in one direc- 
tion, and is never reversed. The hand-lever 
actuating the lifting-controller also actuates an 
electric solenoid, which controls the lifting friction- 
coil clutch, the arrangement being such that on 
moving the lifting-controller handle forward from 
the off position, current is switched on to the 
solenoid, the clutch is put into gear, and the lift- 
ing-motor started. simultaneously ; after the clutch 
is in gear, further movement of the lever cuts out 
resistance, and speeds up the motor. . There are 
only two working handles, one for lifting and one 
for slewing, and there isa treadle for the mecha- 
nical brake, so that the working of the crane is of 
the simplest order. 

A great advantage claimed for the free-barrel 
arrangement is the greatly increased speed of 
working which is allowed by its use. Another 
valuable point is the reduced liability of accident 
to the motors, owing to the fact that they are never 
reversed, and the impossibility of suddenly stop- 
ping the armature. In cranes with the barrels 
always in gear with a reversible motor, care has to 
be taken to check the lifting-motor when the hook 
is a certain distance from the jib-head, so that the 
momentum of the revolving armature may be ab- 
sorbed before the hook is overwound on the jib- 
pulley, with the possible result that the jib itself 
is lifted and the tie-rods bent. With the system 
described above, lifting can be continued at full 
speed and the load brought to rest instantly by 
pulling over the handle, the only revolving parts 
which have to be brought to rest being. the 
barrel and brake drum, which have comparatively. 
small inertia, and do not revolve at an excessive 
speed. There isa great gain of speed in lowering 
as compared with a crane fitted with a reversible 
motor, there being a perfectly free run out under 
the control of the foot-brake. Moreover, lowering 
can be commenced instantly without perceptible 
pause from lifting at full speed ; the lifting arma- 
ture can continue to revolve with slackening speed 
during the period of lowering, and then come to 
rest quietly without shock. From the electrical 
engineer’s point of view, the motor is very well 
treated ; it does not require excessive’ starting 
current ; in fact, the curve is almost flat. 

A no-voltage release forms part of the equip- 
ment, so that the lifting-drum is held and the con- 
troller thrown back should the supply fail for an 
instant. An ingenious over-travel device is also 
fitted. A brake is further interlocked with the 
controller, so that current cannot be fed to the 
motor until the brake is free. 

The speeds of working are 100 ft. per minute 
and 400 ft. per minute at the hook for slewing, and 
double the speed of lift for half the weight can be 
obtained by unshipping the snatch-block, and un- 
slinging the hook at the end of the rope from its 
eye at the jib-head, and so using it for lifting in 
single purchase. Double-reduction gear is em- 
ployed for the slewing motion. Plug-fittings have 
been placed every 40 ft. along the quay to convey 
current to the cranes, and a round twin 98/20 flexible 
cable armoured with galvanised iron wire is em- 
ployed. 

The 2-ton crane is of similar design to the six 
5-ton cranes, except that it is mounted on a gantry, 
which runs on rails on the same level at 15-ft. centres. 
This crane lifts 2 tons at a radius of 33 ft.. at 





250 ft. per minute, and slews at 400 ft. per minute. 
The lifting-motor is of 40horse-power, Westinghouse 
traction type, and the slewing motor 4 horse-power. 

The six 30 cwt. platform cranes (Fig. 72) are of 
similar design to the wharf cranes, and are equipped 
with 12-horse-power motors for lifting, which givo 
a speed of 80 ft. per minute, and 3-horse-power 
motors for slewing, at a speed of 250 ft. per minute. 
In addition to these there will be fixed on the 
north side two 30-cwt. 3-motor electric travelling 
jib-cranes, by Messrs. Craven Brothers, which will 
serve the fish quay. 

In addition to the electric cranes, Messrs. 
Stothert and Pitt have furnished for the works 
ten 1-ton and two 3-ton capstans, driven by 
Westinghouse motors. These capstans are self-con- 
tained in cast-iron boxes, cast-iron checker-plate 
covers being fitted on the boxes, with hand-holes 
to provide access to the motor and switch gear. 
The covers are so made that they can be readily 
removed. The motors for both the 3-ton and the 
1-ton capstans are the same—viz., 20 brake. horse- 
eosin running at 700 revolutions, the gearing 

ing treble purchase in the 3-ton capstans, and 
double purchase inthe 1-ton capstans, giving a pull 
of 3 tons at } mile per hour, and 1 ton at.2$ miles 
per hour respectively. The capstan-heads are of 
cast iron, 14 in. in diameter at the narrowest part, 
and revolve on a vertical shaft running in gun- 
metal bearings. The wheels are machine cut 
throughout, the first reduction being by bevel 
wheel and pinion running in an oil-bath ; the motor, 
of course, runs with shaft horizontal. The capstan- 
controller mechanism has been worked out in detail 
by the Midland Railway, and made by the British 
Westinghouse Company. It is actuated by a foot- 
plunger working ina vertical direction, and is pro- 
vided with overload cut-off and other special safety 
arrangements. Ifthe overload- cut-off goes, the 
labourer working the capstan has merely to tind 
what is obstructing the capstan rope, and after the 
rope is free, again depress the treadle ; there is no 
cut-off for him to replace, and as the cut-off is 
placed inside the capstan-casing, he cannot wedge it 
up or tie it down’ to save trouble. Braking is 
effected electrically, so as to bring the capstan 
head to rest whenever the treadle has been released. 

Two Waygood lifts (Fig. 73) are provided to take 

ssengers and goods to and from the upper and 
ower landing-stages. The most novel feature about 
these is that they are provided with water-level . 
cut-offs, so that it is impossible for. the lift to come 
down to the lower-level landing-stage when this is 
below water. The cars are, moreover, buoyant, so 
that no accident would: happen if- they did travel 
too far down. They are fitted with the: usual car- 
switch control, over-travel cut-off, &c., and each is 
driven by a Westinghouse motor of 20 horse-power. 
Lift: A carries'a load of 3 tons at 100 ft. per 
minute and travels 39 ft., whereas lift B travels 
only 12 ft. 6in. The car in each case is 11 ft. by 
9 ft. 9 in. outside by 6 ft. high. The lifts are fitted 
with electric brakes, which come into action auto- 
matically when the current is shut off for any 
reason. | The main control mechanism includes an 
“up” and ‘‘ down” circuit - breaker operating 
reversing-switches. A special contact carrying 
carbon tips, and placed in the field of.a blow-out 
magnet, is provided for breaking the main cur- 
rent. There is also an _ electrically- operated 
rheostat, so arranged that the resistance is gradu- 
ally cut out as the motor gains speed; should the 
electromotive force fail for any reason, the resist- 
ance is automatically inserted in series with tho 
armature. The circuit-breakers are connected in 
such a manner that the lift cannot come into opera- 
tion unless the whole of the resistance. is first 
inserted. 

Naturally the water supply is an important fea- 
ture of the installation, and the arrangement of the 
bore-hole and pump is shown in Figs. 76 and 77. 
The pump was made by Messrs. Timmins. Owing 
to the treacherous nature of the strata passed 
through, the boring operations were somewhat de- 
layed, but they are now in practically a complete 
state.- The pump-head well is 8 ft. in internal 
diameter, sunk to a depth of 16 ft. 6 in. below the 
surface, and lined with cast-iron segmental tubing. 
A cast-iron stand-pipe, 26-in. bore, with large body 
flange, is fixed at the base of the well, and carried 
down to 22-ft. 6 in. below the surface ; this and the 
well-bottom are made tight with concrete to pre- 
vent any surface pollution percolating into the 
bore-héle. Below the stand-pipe, to a depth of 
101 ft., the borehole is 24 in. in diameter, and is 
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MIDLAND RAILWAY COMPANY’S HARBOUR AT HEYSHAM; POWER - STATION. 
EQUIPPED BY THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, LTD., MANCHESTER. 
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Fic. 69. GENERAL VIEW OF THE Power-SraTIoN. 




















Fic. 70. Toe Taree Gas-Driven Continvovus-Current ExLectric GENERATORS. 


lined with 19-in. and 21-in, cast-iron flush-jointed | base of the tubes in order to obtain the pure and|to a depth of about 350 ft. below surface, where 
The annulus outside the tubes 4 frre y reece artesian well water. From this|it is expected that the desired quantity of water 


lining - tubes. 
point downwards an 18-in. open bore is continued | will be available. 


grouted with cement, sealing the bore-hole to the 
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MIDLAND RAILWAY COMPANY’S HARBOUR AT HEYSHAM; CRANES AND HOISTS. 











5-Ton Execrric Hatr-Portat CRANE; CONSTRUCTED BY 
Messrs. STOTHERT AND Pitt, Batu. 
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Fic. 73. Etecrric Horst ror Passencers and Goovs; ConsTRucTED BY Messrs. 
R. Waycoop anp Co., Limrrep, Lonpon. 


The bore-hole pump is 11 in. in diameter, of the 
combined ramand buckettype, the base of the suction 
being fixed at 125 ft. below the surface. The pump 
is capable of delivering 288,000 gallons of water per 
day through a 6-in. main, 1550 yards long, into a 
reservoir of 392,850 gallons capacity, 38 ft. above 
the rail-level of the harbour. The buckets, clacks, 
working barrel, and such parts, are all of gun-metal ; 
the pump top is of cast iron, provided with an 8-in. 
delivery, cast-iron bottle reflux valve-box, and gun- 
metal valve, air-vessel, and delivery to main. Cast- 
iron slide-bars are fixed to the pump-top, in which 
the crosshead of forcing-ram works. The whole 
of the pump-gearing and motor is mounted on a 
heavy cast iron box-bed. The motor is a 25-horse- 
power Westinghouse protected type, running at 850 
revolutions per minute. The wheel-gearing consists 
of cast-iron machine-cut spur-wheels and Reid’s 
as paper pinions ; the intermediate shaft has a 

alanced flywheel. The main-pump shaft is fitted 


with a disc-crank overhanging the well girder for 
driving the pump. 

The automatic starting and stopping is controlled 
by the variation of the level of the water in the 
reservoir by the motion of a float, which opens the 
circuit of a snap-switch, and stops the motor when 
the maximum reservoir water-level is reached, and 
restarts it when this level has fallen 3 ft. or other 
suitable distance. To give warning in either case 
of the water rising above or falling below certain 
levels, an arrangement of bells ringing in the pump- 
house is provided. 

(To be continued.) 








Punitic Works 1n New ZeaALaAnp—Mr. Seddon, the 
Colonial Treasurer, has intimated that the New Zealand 
Government will only proceed at present with the most 
urgent public works. At the same time it is pro to 
raise a loan of 750,0007. in the current financial year. 


| The public debt of New Zealand now stands at 55, 064,3287., 
| Showing an increase of 1, 478,548/, as compared with 1902-3. 
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THE ST. LOUIS EXHIBITION. 


THe Exuisits oF THE GENERAL ELECTRIC 
Comrany. 
(Continued from page 269.) 

Thomson's Constant-Current Transformers.—The 
exhibits in connection with constant-current. trans- 
formers, the invention of Professor Elihu Thom- 
son, and the systems of ‘‘ series alternating arc ” 
and ‘‘series incandescent lighting,” are of great 
interest. Without doubt, these will attract much 
attention when the members of the Institution of 
Electrical Engineers visit St. Louis. Both systems 
have been largely installed in the United States, 
with eminently satisfactory results, and therefore 
it may be anticipated that in the near future more 
work will be done in England in this direction than 
at present. 

The regulating device for both ‘‘ series incande- 
scent” and ‘‘ series arc” systems is the constant- 
current transformer. Fig. 13 on the next page 
shows a view of some of the eighteen transformers 
in the Machinery Hall ; each of these is responsible 
for the control of 100 arc lamps. The-neat design 
of switch-load, which we shall describe, will be 
noticed in front of each unit. There isa smaller 
constant - current transformer on the Exhibition 








stand in the Palace of Electricity working a model 
series arc lighting system. ; 

Figs. 14 and 15 on page 302 are respectively the 
external and internal view of a 50-light constant- 
current transformer, and Fig. 16 shows the interior 
arrangement of a similar transformer for 100 lights. 
It should be noted that all transformers with a capa- 
city up to and including fifty lamps are built with 
only two coils, whilst those ranging in capacity from 
75 to 100 lights have four coils. As will be seen in 
Figs. 15 and 16, in both cases the coils are flat, and 
enclose the control limb of the transformer. In 
the smaller units (Fig. 15) the primary coil marked 
A is fixed in position at the lower end, whilst with 
the larger sizes both the primary coils are fixed, 
one at the extreme upper, and the other at the 
extreme lower, end of the transformer core. The 
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secondary coils, marked B in Fig. 15, are free to 
move up and down along the central limb, being 
carried on a balanced suspension. This arrange- 
ment applies to transformers of all outputs with one 
exception—the 100-light air-cooled transformers 
are arranged with their secondary coils stationary, 
and the primary coils movable. The regulation of 
the whole lighting system ; that is to say, the main- 
tenance of a constant current at all times, what- 
ever the load may be, depends upon the proper 
automatic regulation of the distance between the 
primary and secondary coils. The amount of 
counterweight must be so adjusted as to-balance 
the whole weight of the movable coil, less the elec- 
trical repulsion due to the normal currents in the 
coils, as the principle upon which the system works 
is the tendency of similar electric currents to repel 
one another. 
TasLe I.—Particulars of Air-Cooled Transformers. 
60 and 125 Cycles. 


Capacity in 





= | Primar: 
Kilowatts. lamps. Amperes. Volta. 
18 25 6.6 1100 
18 25 | 6.6 2200 
25 35 66 1100 
25 35 6.6 200 
35 50 6.6 1100 
85 50 6.6 2200 
55 75 6.6 1100 to 2200 
75 100 6.6 1100 to 2200 
21 25 7.5 1100 
21 25 7.5 2200 
29 35 7.5 1100 
29 85 | 7.5 2200 
41 50 7.5 1100 
41 50 7.5 2200 
63 75 7.5 1100 to 2200 
86 100 7.5 1100 to 22u0 


TasLeE Il.—Particulars of Oil-Cooled Transformers. 
60 Cycles. 





Kilowatts. jor lag Amperes. Primary Volts. 

15 25 6.6 1100 

15 25 6.6 2200 

21 85 6.6 1100 

21 35 6.6 2200 

80 50 6.6 1100 

80 50 6.6 2200 

45 75 6.6 1100 to 2200 
60 100 6.6 1100-22C0 
17 25 7.5 1100 

17 25 7.5 2200 

24 35 7.6 1100 

24 35 7.5 2200 

34 50 7.5 1100 

34 50 7.5 2200 

51 75 7.5 1100 to 2200 
68 100 7.5 1100 to 2200 


TABLE I[I.—Dimensions of Air-Cooled Transformers. 





Number of wojent Height Diameter. Projection of 
Lights. ent. Over All. Base. Rocker-Arm. 

Ib. in. in. in. 

25 1460 53} 40} 14} 

35 1650 567} 403 144 

50 2200 61} 433 14} 

75 3225 73} 484 10 

190 $725 754 48} 10 


Tasex IV.—Dimensions of Oil-Cooled Transformers. 














So in this case an increase in counter-weight means 
an increase in current. The oil dashpot shown at 
H, Fig. 15, is to prevent too much freedom of 
motion in the coil B. 

The action and regulation of these transformers 
may be briefly described as follows :—When a 
current is flowing in the primary and secondary 
coils, the mutual force repelling the coils separates 
them until equilibrium is restored. A certain 
current corresponds to the position of equilibrium, 
which may be adjusted by the counter- weights, and 
the coils will then take up such a position as will 
maintain that current strength constant in the 
secondary coils, regardless of the resistance, in the 
line to which the coils are connected. With any 








are designed so that the temperature rise shall not 
exceed 55 deg. Cent. above the surrounding atmc- 
sphere when working under full load for twelve 
hours ; and they are further capable of being run 
on short circuit for one hour without undue heating. 
The standard pattern of constant-current trans- 
formers are air-cooled by natural draught. They 
are of comparatively light weight, and, as shown in 
Fig. 14, page 302, are provided with corrugated 
sheet-iron casings to protect the moving parts. The 
efficiency of these transformers on a full load of arc 
lamps varies with 60 cycles—from 96 per cent. per 
100-light unit to about 94.6 per cent. in a 25-light 
transformer. 

Air-cooled transformers for operating 25, 35, 50, 
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Fic. 13. Batreny or Exinsu Toomson’s Constant-CURRENT TRANSFORMERS. 




















, a : Oil Required. ’ 7 Projec- | 
Lights’ Weight in Dia- | Height tion of | 
Capa- Wrought- aeesene meter. | Over | Rocker- 
city. Tron Case. Gattons Weight. Base. | All. Arm. 
Ib. Ib, in. in. in. 
25 2000 99 645 40 54 14 
uo 2150 100 715 40 60 M4 
50 2600 190 715 40 60 | 14 (8440.F) 
75 3950 250 2785 46 76 «| 10 
100 4300 | 280 | 2000 46 sz | 10 Fic. 20. Metuop or Suprortinc PaNneL FROM 
| | TRANSFORMER. 


The counterbalancing is brought about by the use 
of a weight and lever, the latter, supported on knife- 
edge bearings, is placed on a hardened steel table 
fixed to the top of the core by means of brackets. 
In Fig. 15 it will be seen how the lever C is pro- 
vided with two arcs D, D to support the movable 
coil by the wires E, E. z.nother are F is also 
attached to C, from which the weight G is hung. 
In the case of transformers with two moving coils, 
they are balanced one against the other by asystem 
of double-rocker arms supported on knife-edges. 


In the smaller transformers with only one moving | insulation of these transformer coils. 


current less than normal the repelling force 
diminishes, and the primary and secondary coils 
approach each other, thus restoring the normal 
current. But the opposite action occurs when the 
secondary current exceeds the normal. Trans- 
formers of this type can be made to maintain 
a constant current even more accurately than 
the potential transformer maintains its uniform 
potential. 

Very special care has to be taken with the 
They are 


coil, the counter-weight G, being equal in weight to} heated and dried in a vacuum drying-tank, and the 


the coil B, less the electrical repulsion, a reduction 
in the counter-weight will produce an increase in 
current. 





winding is impregnated with a special compound 
which permeates the interstices of the insulation, 


But in transformers having two sets of |and on cooling leaves the coil in the form of a 


coils the two moving coils are balanced one against | solid mass of insulatation, with the wires evenly 


the other, and therefore the counter-weight only 


ced throughout. After the coils are filled in 


8 
serves to draw the primary and secondary coils |this manner, they are taped, varnished bak 
together, opposing the effect of electrical repulsion. cad 2 Tiseahecasne at inees 





70, or 100 lamps are built with interchangeable 
connections for either 60 or 125 cycles. These 
changes are made by bringing a lead from the 
primary coil and altering the connections of the 
outside of the transformer. Table I., on the 
present page, will show the rating for which these 
standard pattern transformers are made. 

Oil-cooled transformers are made for the ratings 
shown in Table IT. 

Table IIT. gives the principal dimensions for air- 
cooled transformers of various capacities, whilst 
Table IV. shows the same mechanical data in con- 
nection with oil-cooled transformers. 

The standard form of panels for use in conjunc- 
tion with these transformers, together with a watt- 
meter sub-base, are shown in Figs. 17, 18, and 19, 
page 302, whilst Fig. 20, annexed, shows the method 
of supporting them. These panels are designed for 
installation immediately in front of the transformers 
they control, and do not form a portion of the main 
switchboard. Each panel consists of a piece of 
blue Vermont marble, 28 in. in height by 16 in. or 
20 in. wide. It is supported 36 in. from the 
floor, and is equipped with the following ap- 
paratus :— 

One ammeter. 

One current-transformer (on all panels for 35 lamps, 
and above, but not on smaller panels). 

One ammeter-jack plug, with necessary cable (on all 
panels for multi-circuit secondary). ‘ 

Four ammeter jacks (for panels designed for multi- 
circuit secondary). ; 

Two open-circuiting plugs and receptacles (for each cir- 
cuit controlled). : 

One short-circuiting plug and receptacle (for each cir- 
cuit controlled). 

Two primary switch-plugs and receptacles. 

Two plug-racks for the reception of idle plugs. 

Two primary fuses. 

Tubular plug-switches are used, as they are found 
preferable for opening a circuit of this nature. The 


| only difference in the standard panels for 1100 and 


Both air and oil-cooled transformers of this type | 2200 volts is the capacity of the fuses; in either 
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case these are made of such a capacity as to rupture 
only under emergency conditions, which is prac- 
tically equivalent to a short-circuit in the trans- 
former. 

The connections for a 25-light air-cooled constant- 
current transformer, with only one secondary coil, 
together with the arrangements for operating at 
partial load, with full-load power-factors, are given 
in diagram Fig. 21. The following table will show 
the way of making connections for different loads. 


TaBLE V.—Connections for 25-Light Transformer 

When working with 60 per cent. load on the primary, connect 
the lines to 1 and 3. 

When working with 60 Or cent. load on the secondary, con- 
nect the lines to Band C. 

When working with 80 per cent. load on the primary, connect 
the lines to 1 and 3. 
When working with 80 

nect the lines to A an 
When working at full load on the primary, connect the lines 


to 2 and 3. i 
When working at full load on the secondary, connect the lines 


to A and C 
Diagram Fig. 22 gives the same information for 
a transformer with a capacity of 100 lights, and 
possessing two secondary coils; Table VI. ex- 
plains the connections. 


TABLE VI.—Connections for 100-Light Transformer. 


With 60 per cent. load connect primary A to 1, B to 6, 2 to 5, 
3 and 4 open ; secondary lamps between C and E, F rye 

2 

a 


= cent. load on the secondary, con- 
Cc. , 


° 


With 70 per cent. load connect primary A to 1, B to 6, 
3 and 4 open; secondary lamps between C and E, F 
With 80 per cent. load connect primary A to 1, B to 6, 
3 and 4 open ; secondary lamps between C and D, F 
With 90 per cent. load connect primary A to 3, B 
1 and 4 open ; secondary lamps between C and 
With 100 per cent. load connect primary A to 3, B to 
1 and 2 open ; secondary lamps between C and D, 


i} 
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THE BRITISH ASSOCIATION. 
THE ENGINEERING SECTION. 
(Continued from page 277.) 
In our last issue we dealt with part of the pro- 
ceedings in Section G, on Monday, August 22, and 
we now continue our report. 


Tests oF INpuction Morors. 


The next paper taken on the day just named 
was a contribution by Dr. W. E. Sumpner and 
Mr. R. W. Weekes, entitled ‘‘The Hopkinson 
Test as Applied to Induction Motors.” This 
paper referred to the late Dr. Hopkinson’s sugges- 
tion of a method of testing direct-current dynamos 
by arranging similar machines in pairs so as to 
circulate the power, the portion of the power 
wasted being supplied from some external source. 
This method was also applied by one of the authors 
to the testing of alternating-current transformers 
some years ago, and it had been utilised for the 
testing of alternators. The authors found the 
method so satisfactory that they considered it de- 
sirable to draw special attention to certain experi- 
mental details involved in the test. The following 
are the particulars that were given :—Two similar 
machines had their stators connected with the 
mains, while their rotors were belted together. 
Switches had to be used with the stator connec- 
tions if the rotors were of the short-circuited type ; 
the switches were unnecessary if the rotors were 
supplied with starting resistances. The connections 
had to be such that the belt was driven inthe same 
direction whichever motor was started. It was 
necessary that the pulleys on the rotors should be 
of different diameters, since one rotor was required 
to run above, and the other below, the synchronous 
speed. The ratio of the diameters was such as to 
cause the right amount of slip for the load required, 
assuming the rotors were to remain short-circuited 
during the test. If the slip of each motor was 
3 per cent. at full load, and if 12 per cent. of the 
load was lost in each machine, the overload in one 
machine would be approximately 24 per cent., 
corresponding with a slip of 3? per cent., while the 
other machine, working as a generator, would give 
out full load and have a negative slip of 3 per cent. 
It was necessary, therefore, that the pulley dia- 
meters should differ by 6} per cent., assuming no 
mechanical slip between the belt and the ulley ; 
or if slip were allowed, the pulleys had to 
differ in size accordingly. With such pulleys, 
the machines, when switched on to the mains, 
would be subjected to a perfectly steady load, 
admirably suitable for a long run on load ; but with 
given pulleys the load could not be adjusted 
or altered unless resistance was put in the rotor 
circuits. This could easily be arranged by using 
low-resistance connections between the rotor slip- 
rings and the short-circuited starter, or by using a 


rotor-starter which could stand the passage of the 
load currents through the rotor circuits. By ad- 
justing the position of the starting-switch the load 
could then ie adjusted to any desired amount, if 
the rotor- pulleys had been chosen sufficiently 
different in size to fully provide for the slips 
required. The losses in the rotor - resistances 
were very small, and could in most cases be 
neglected. They were, however, easily measured, 
and should be subtracted from the power taken 
from the mains in order to arrive at the total 
losses in the two machines and in the belt-drive. 
By means of a diagram exhibited at the meeting 
the arrangement of the instruments and circuits 
was shown, the belt being about } in. thick. This 
diagram we reproduce in Fig. 1. The power w had 





nating-current machines could be found by con- 
sidering the manner in which the induction was 
distributed from the periphery inwards, at a section 
midway between the poles. This depended upon 
the pole-spacing, the length of the air-gap, the flux 
density within it, and upon the radial depth of 
the core. 

The object of the paper was to discuss these 
matters, but, time being short, the author was not 
able to put the subject fully before the meeting. 


Sranparps or Lieut. 

The last two papers taken at this sitting were a 
contribution by Professor J. A. Fleming on ‘‘ Large- 
Bulb Incandescent Electric Lamps as Secondary 
Standards of Light,” and another by Mr. Clifford 
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to be measured, and also the power W in the 
circuit between one of the machines and the mains. 
The machine used as a motor was taking the greater 
amount of power; W+w would be the power sup- 
plied to the motor; the load of each machine and 
the losses in the two were thus determined, and 
the efficiency coyld be obtained in the same manner 
as for direct-current machines. For commercial 
purposes it would be found sufficient to use the 
single-wattmeter method, and to treble the reading 
of a wattmeter with its current coil placed in one 
circuit, and its volt coil connected between that 
circuit and the neutral point. In the diagram the 
two-wattmeter method is shown. Slip could be 
determined by measuring the frequency of the 
rotor currents by means of suitably shunting any 
ordinary low-reading direct-current voltmeter to 
the slip-rings of the rotor; the ratio of the two 
frequencies would be the slip of the machine. 

The authors next dealt with the method of de- 
termining the belt losses, and the value of the me- 
chanical slip between the belt and the pulleys. 
These losses were due to extra bearing friction in 
bending and driving the belt, and in the heating of 
the pulleys due to belt-slip. The first-mentioned loss 
could be measured by reading the wattmeter in the 
main circuit, either when only one machine was in 
circuit and driving the other by belt, or when both 
machines were running light with the belt off ; the 
difference of the two readings would give the belt- 
driving losses. The second-named loss—viz., that 
due to the heating of the pulleys—was determined 
by the ratio of the circumferential speed of the two 
pulleys. The authors exhibited a number of ex- 
perimental results obtained in testing various 
motors ; these were published in the Electrical En- 
gineer for June 17 of this year, 

Mr. Cramp questioned whether it would be pos- 
sible to get for the method described the same 
support as was accorded to the Hopkinson method, 
owing to the cost and the number of instruments 
required. The difficulty of varying frequencies also 
rendered it impracticable for use in many works. 
Two methods were possible : the first was by using 
the Heyland diagram method, and the second by 
exciting the stator by direct current, and driving 
the motor by a direct-current motor. 


DistRiBuTION OF MaaGnetic INDUCTION IN 
MuttipoLaR ARMATURES. 


A paper by Dr. W. M. Thornton, on ‘‘ The Dis- 
tribution of Magnetic Induction in Multipolar 
Armatures,” was next brought forward, but was 
only read in very brief abstract. The author 
pointed out that by the use of all parts of the 
dynamo-electric machine at their fullest tempera- 
ture limit, the weight for a given output had been 
much reduced. There was, however, a wide diffe- 
rence in practice in regard to the radial depth of 
armature core. This arose, no doubt, from the 
fact that there had been little direct investigation 
of the distribution of magnetism within the core. 
The author stated that the most suitable radial 
depth for an armature core of continuous or alter- 
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Paterson on ‘‘Some Investigations on the Ten- 
Candle-Power Harcourt Pentane Lamp made at the 
National Physical Laboratory.” These two papers 
were discussed together ; the latter we printed in 
full on page 291 of our last issue. 

Professor Fleming referred to the importance 
of possessing a secondary standard of light which 
should be portable, convenient, and constant. 
The choice would lie between a flame standard and 
an incandescent standard. The author had employed 
a type of large-bulb carbon filament incandescent 
lamp made by the Edison and Swan Company ; a 
number of these had been supplied and were 
known as the Fleming-Ediswan photometric lamp. 
The following is the principle on which the lamp was 
designed :—Some types of carbon filament glow- 
lamp, when worked at constant voltage, slightly 
increased in candle-power for about the first 50 
hours ; after that there was a stationary period, 
and then a progressive drop followed. The initial 
rise was due to the gradual consolidation of the 
filament ; this reduced resistance. The decay that 
followed was chiefly due to the deposit of carbon 
upon the bulb. The surface of an ordinary 
incandescent lamp of 16 candle-power was approxi- 
mately equal to that of a sphere 3 centimetres in 
radius, and might be taken roughly as 120 square 
centimetres. Therefore an ordinary small-bulb 
incandescent lamp was not suitable as a standard. 
By enclosing the filament in a bulb of much greater 
diameter—say, 12 centimetres in diameter and 20 
centimetres in length—a total bulb surface of 800 
to 1000 square centimetres was obtained, and 
the deposit of the carbon upon the bulb was 
greatly diminished. This was due, firstly, to the 
glass being further removed from the filament, 
whereby the chance of a carbon molecule getting 
to the glass was reduced; secondly, the carbon 
that was deposited was spread over a much larger 
area of glass. It was also found that by subjecting 
the carbon filament to a process of ageing in another 
bulb before transferring it to the large bulb, 
the rise in the resistance of the filament was, 
as it were, anticipated. Such lamps were marked 
for photometric purposes, so that when they 
were placed in the apparatus the plane of the 
horseshoe filament would be perpendicular to the 
line joining the lamp with the photometer disc. 

Assuming a lamp to be marked 16 candle- 
power at 98 volts, the lamp would be placed in 
the photometric gallery 4 ft. from the photometer 


Te 


|disc; that is to say, at a distance the square 


root of 16. By. means of a potentiometer and 
variable resistance the electric pressure on the 
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MACHINERY OF THE AUSTRIAN-LLOYD'S T.-SS. 


THE AUSTRIAN-LLOYD’S STEAM 


CONSTRUCTED AT 


terminals of the lamps was adjusted to be 98 volts. 
The illumination on the disc would then be one 
candle-foot ; this would be balanced by placing on 
the other side of the photometer disc any other 
incandescent lamp (comparison lamp) worked by 
about the same watts per candle-power, the dis- 
tance of the comparison lamp being adjusted until 
a photometric balance was obtained. The lamp 
would then be removed from the photometer, and 
its place taken by any other lamp, the candle-power 
of which it was desired to know at a certain voltage. 
The voltage having been adjusted, the last lamp 
was then moved to or from the photometer disc 
until it photometrically balanced the comparison 
lamp ; this operation the author described as 
photometrical double weighing, and by its use no 
want of symmetry in the photometer would vitiate 
the process of measurement. Neither was it neces- 


sary to know the exact value of the comparison 


lamp as long as it remained constant during the 
experiment. 


If the distance were correctly mea- 


Fic. 15, Enoine Starting PLatrorn, 
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sured, the exact ratio between the candle-power 
of the standard lamp and of the lamp under 
test would be ascertained. It had been found 
that this process was more accurate than the 
usual method of placing the photometer between 
two lamps and moving it to and fro until 
balance were obtained. It was pointed out that 
these large bulb lamps were not intended to 
be used as working standards, and kept incandes- 
cent forany length of time, but merely as secondary 
standards. Such a lamp might, therefore, be used 
many thousands of times without being illuminated 
altogether for more than a few hours. 

The paper proceeded to give further instances 
of this method of working, and detailed the pre- 
cautions which should be taken in the use of the 
standard lamp. The author pointed out that the 
objection to the use of flame standards was the 
manner in which their candle-power was affected by 
moisture and changes in the barometric pressure. 
Dr. Glazebrook had informed him that the correc- 
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tion of candle-power in the pentane lamp, due to 
the moisture in the air, was at least as great as 
that of the Hefner lamp, and there was reason to 
believe that this correction would be about the 
same for all flame standards. Experiments had 
been made to discover if these large-bulb incandes- 
cent lamps gave the same power at the same voltage 
and current, irrespective of the variations in the 
temperature of the atmosphere. Particulars of these 
experiments were given, and they tended to show 
that there was practically no change in the candle- 
power of the lamp with change of temperature of 
the surrounding atmosphere. The candle-power 
given by the lamp depended only on the current 
passing through the filament, and this could be 
measured within 0.1 per cent. or less ; and the 
candle - power would, therefore, be known to 
within 1 per cent. The lamps, moreover, were 
very portable, and a clever means of packing them 
to send for long distances was shown by a sketch on 
the blackboard. 

Dr.. A. Vernon Harcourt said he was very grate- 
ful to the authorities of the National Physical 
Laboratory, who had made the Harcourt pentane 
lamp more useful; he had never intended it to 
be used apart from corrections for the effect of 
atmospheric changes. Formerly, in observations 
for gas-testing, it was necessary to find out the 
variation in the gas-flame to be tested ; this might 
in itself vary with the quality of the gas being tried. 
He was about to institute a somewhat similar set of 
comparisons to those referred to, as he was of 
opinion that further investigation was needed. As 
a chemist, he rather leant to chemical-determina- 
tion of moisture than to wet and dry bulb thermo- 
meters. In conclusion, he was grateful to Mr. 
Clifford Paterson for what he had done to increase 
the value of the lamp. 

Dr. Glazebrook agreed with a former speaker as 
to the desirability of further research. Their pur- 
pose at the National Physical Laboratory was to 
establish the practice of electric light photometry, 
and to proceed to further experiments for gas. 
There might be vafiations, due to humidity, of 
10 per cent.—that was, 5 per cent. up and down, 
and they took 10 litres per cubic metre as the 
standard of moisture. There would be further 
observations, but for the present time they would 
use the formula given by Mr. Clifford Paterson. 

Dr. Harker said that it was quite necessary, in 
order to keep the candle-power steady within 1 per 
cent. to keep the voltage constant to 1 in 1000. 

Professor Ayrton referred to the practice followed 
in making industrial tests—which was to use for 
the purpose of comparison an existing glow-lamp. 
He would ask how much the light varied with the 
pressure, and how much it would vary when the 
pressure was practically constant? He had found 
that, with commercial glow-lamps, though the 
voltage might be constant, the light would vary. 
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Professor Fleming said that it was not possible 
to rely on small-bulb standards so much as on the 


large lamps he had described. The correction of | gance had rendered inevitable. 


89,000,0001. The people of Egypt wished to get rid 
of the foreign interference which Ismail’s extrava- 
Arabi Pasha’s 


flame standard for moisture was a most important | attempt would be within the recollection of most of 


point. In answer to Dr. Glazebrook, the Hefner 
variation for humidity was 0.5 per cent., and the 
changes with the barometer were of the order of 
} per cent. Variations were due to the carbon 
dioxide, and this introduced a difficulty in venti- 
lating without draughts. He had found that there 
was no value in the observations after the room 
had been closed for a quarter of an hour ; but that 
could not be due to the presence of the carbon 
dioxide, but to the lessening of the oxygen in the 
neighbourhood of thelamp. He had not discovered 
any difference in the large-bulb lamps, but in com- 
mercial lamps there was a variation. 

Professor Ayrton here asked whether the varia- 
tion would occur within the space of an hour. 

Professor Fleming said that there might not be a 
noticeable change in so short a space as an hour, 
but there would be variation from day to day. 


THe Mersey TIves. 

On Tuesday, August 23, Section G met again at 
10 o’clock, the President, Mr. C. A. Parsons, 
occupying the. chair. The first. business was the 
reading of the report of the Committee on the 
Mersey Tidal Régime. This was read from a manu- 
script by Mr. Shoolbred, the Secretary of the Com- 
mittee. It will be published in full in the Journal 
of the Association, and we propose returning to 
the subject at a future date. 

Lord Kelvin, at the conclusion of the reading of 
the report, said that it was not usual to discuss 
reports of committees of the Association. There 
was an omission, in that which the Section had just 
heard, of an important paragraph which occurred at 
the end of the official report. In it there was an 
expression of gratitude to Mr. Shoolbred for the 
work he had done. The speaker thought the re- 
sults would be valuable to Liverpool. Between 
1893 and 1903 much had been done for the improve- 
ment of the harbour, but the régime had not been 
altered in its main features. In the fluvial part of 
the river there were changes, and it was good to 
know what these changes were. The tides, it 
was found, were not disturbed from their old 
régime. The report was the result of Mr. Shool- 
bred’s own work, upon which he had been engaged 
for thirty years. 

Sir Hanbury Brown wished to add a few words to 
express his gratification for the work, and he would 
support what Lord Kelvin had said ; though both 
he and Lord Kelvin were members of the Com- 
mittee, the report was due to Mr. Shoolbred. The 
subject showed how powerless were the efforts of 
man to control Nature. Dredging had been carried 
on in the Mersey to a very large extent for a con- 
siderable period of time, but the régime of the tides 
was hardly altered. 

Mr. Parsons said he was sure that Mr. Shoolbred 
would value the opinions that had been expressed. 

In reply, Mr. Shoolbred returned thanks, and 
said that he feared the work he had done had been 
overrated. 


Tue ConTROL OF THE NILE. 


A paper by Major Sir Hanbury Brown, on ‘‘ The 
Control of the Nile,” followed the reading of the 
Mersey Tides Report. It was a long and interest- 
ing contribution, and was read in full by the author, 
being followed by lantern-slides illustrating the 
work done and scenes on the Nile. We have 
already published a good deal respecting the engi- 
neering operations lately carried out on this river,* 
and we need not, therefore, follow Sir Hanbury 
Brown in all the interesting details contained in 
his well-written paper, which was not only a record 
of the operations in which he had taken part, but 
was also a literary production of, very considerable 
merit. We will content ourselves with extracting 
from the paper some of those features upon which 
we have not dwelt so largely, in order to add to the 
completeness of our record. 

The author in his paper went back to the 
incidents which led up to the great engineering 
work he described, dealing with a period of twenty 
years ago, when the reckless extravagance of the 
Khedive, Ismail Pasha, caused the debt of Egypt 
in fourteen years to grow from about 3,000,0001. to 


* See ENGINEERING, vol. lxxii., pages 311 and 336; vol. 


Ixxiv., page 783 ; vol. Ixxv., page 154; vol. Ixxvii., pages 
448 and 634. 





us, and the problem of Egypt for the Egyptians, with 
Europe excluded, did not seem near solution yet. 
In order that Egypt might pay interest at the rate 
of 34 millions sterling per annum, it was impera- 
tive that the country should produce more and 
waste less. Irrigation now was seen to be the clear 
means by which such an end could be attained, and 
in order that works might be undertaken on a large 
scale, sound administration of finances, as well as 
intelligent direction of the engineering features, 
was necessary. Under Lord Cromer’s supreme 
control, Sir Edgar Vincent, as Financial Adviser 
to the Khedive, was given the task of checking 
the waste by the administration of the country’s 
finances ; and Sir Colin Scott-Moncrieff, as Under- 
Secretary of State for Public Works, was entrusted 
with the organisation of the reformed irrigation 
service, to be the instrument by which the produc- 
tive powers of the country were to be developed. 
The paper before the meeting had to do with the 
means adopted to make Egypt produce more. 
Egypt, practically a rainless country, had to 
depend on irrigation from the Nile. Under the 
old system of the Pharaohs, that of irrigation by 
inundation, it was only the upper waters of each 
succeeding flood which, leaving the river channel, 
and spreading themselves over the land, were 
utilised in agriculture. The remainder of the 
water flowed uselessly on until lost in the Mediter- 
ranean. This system prevailed for 6000 years, until 
Mehemet Ali introduced cotton cultivation in the 
delta, and lately the Khedive Ismail promoted the 
growing of sugar canes in Middle Egypt, south of 
Cairo. Both these crops require irrigation at the 
season when the Nile is not in flood. Consequently 
it was necessary to make canals and regulators 
which would carry the river water while it was 
flowing at its low discharge levels. Although the 
ancient system was a simple one, it was mis- 
managed 20 years ago; but still a favourable flood 
would give good results. Agriculture under this 
system called for no skill, sufficient moisture and 
fertilising matter being left, after the subsidence 
of the waters, for one plentiful crop. With the 
modern system of perennial irrigation two crops a 
year were obtainable, and more skill in the manage- 
ment of the canals and distribution of the water 
than the Egyptian engineers possessed was neces- 
sary to obtain good results. French engineers had 
been called in to assist; but they were given no 
chance of setting things right. They remained 
advisers at headquarters in Cairo, with no power 
of insisting on their advice being adopted, and no 
means of ascertaining whether or not any action 
had followed upon their advising. 

When Sir Colin Scott-Moncrieff came to Egypt 
he recognised the cause of their failure, and took 
warning. Five Anglo-Indian engineers, selected as 
being likely to do credit to the Indian Government 
that lent them to Egypt, came to serve under Sir 
Colin. One of these, the late Colonel J. Ross, 
became Inspector-General of Irrigation, and - the 
other four Inspectors of Irrigation. To each 
of these inspectors was entrusted one of the 
five circles of irrigation into which Egypt was 
divided, the fifth, and least important, remain- 
ing under a native. Their duties and their instruc- 
tions were to find out with their own eyes what was 
wrong, to see to the setting right of what they 
found to be wrong, and to do it with as little ex- 
penditure as possible. In the early days of their 
work Egypt was too poor to permit of the construc- 
tion of reservoirs to supplement the natural flow by 
storage. The. principal controlling work then 
existing was the delta barrage—the French work, 
which had failed in its intention, not so much 
through defective design as through undue haste and 
carelessness in construction, for which the French 
designer was not responsible. This work was the 
first Nile bond attempted, but the barrage was 
officially condemned as useless in 1883 by Sir Colin 
Scott-Moncrieff’s predecessor. Nevertheless, Sir 
Colin and Sir William Willcocks, one of the four 
roy. saps inspectors, tried experiments, and came 
to the conclusion that the barrage could be rendered 
efficient if sufficient money could be spent on it. 
Colonel J. H. Western obtained this money, and 
came from India to direct the restoration, which, 
with Mr. A. Reid as his resident engineer, he suc- 
cessfully carried out. The Delta barrage continued 


}to be, even after the construction of the Assuan 





Dam, the most important irrigation work in Egypt, 
for it was upon it that the chief wealth of the 
country depended. It consisted of two separate 
regulating works built across the two branches of the 
river, close below its bifurcation. As it now existed, 
each section consisted of 60 openings of 5 metres 
width, fitted with iron gates, slidiug in vertical 
grooves, by which the waterway can be dammed to 
the height necessary for forcing the river discharge 
into the canals. 

Before Colonel Western commenced working on 
the barrage the regulating apparatus was entirely 
wanting to one sectiun, and incomplete and defective 
in the other. The foundation platform was full of 
faults, and traversed by springs, and was not in a fit 
state to serve as a floor to a regulator of river-levels. 
To remedy this the old defective floor was covered 
with a skin of sound masonry, and extended up and 
down the stream, the springs, at the same time, 
being properly staunched. This difficult piece of 
work was so skilfully and thoroughly carried out 
that the barrage was made strong enough to hold 
upa 13-ft. head of water, as it was originally de- 
signed todo. This was the most notable success of 
the earlier years of the new irrigation régime, and 
its results on the prosperity of Egypt had been more 
decided, perhaps, than any other work carried out 
before or since. Sir Colin Scott-Moncrieff had com- 
pared the operations to the mending of a clock 
without stopping the works. Even before the re- 
storation of the barrage a cotton crop of the value of 
7,500,0001. depended on the working of the summer 
canals of the Delta; and the irrigation of this crop 
could not be interrupted in order to facilitate the 
execution of the work which was to make the barrage 
efficient for the benefit especially of that crop. By 
subsequent further consolidation of the barrage, it 
had been made possible to head up the river in 
summer to an artificial height of 20 ft., instead of 
13 ft., consequently every drop of the summer 
Nile was forced into the service of agriculture, 
and absolutely no wasteful flow down the Nile 
river channels below the barrage was allowed. 

On the barrage the foundations were strengthened 
by the employment of cement grout forced into 
and under the floors, down bores jumped in the 
thickness of the piers, and later on by the con- 
struction of weirs down-stream of the barrage, 
with the object of relieving it of some of its 
work, and at the same time of increasing its power 
of control over the river. The result of this work 
on the Delta barrage had been that the cotton crop 
had been doubled in value—from 7,500,0001. a year 
to 15,000,000. The maize crop had been insured 
against the evil effect of late sowing, and the expense 
of irrigating the crops was lessened. The corvée, or 
unpaid labour system, had been abolished, this mea- 
sure having been made possible by economy in the 
canal clearances, resulting from the power of forcing 
the river water into the canal by raising the water, 
level through the barrage. The cultivated area of 
Egypt has been increased from 5,900,000 to 6,000,000 
acres, and the value of land in Egypt had been 
doubled. The summer water of the river having 
been made available for agricultural purposes, 
Egypt had almost reached its limit of expansion, 
unless the summer supply could be increased. 
Calculation showed that the total annual discharge 
of the Nile was more than sufficient for the full 
development of Egypt, if the water of flood and 
winter could be stored for use when wanted. 
By ‘‘ Egypt” the author meant the Delta of 
the Nile and the cultivated valley north of 
Assuan. Its full development consisted in giving 
perennial irrigation, at all seasons, to lands which 
could be reached by the river water, and which it 
was possible to bring under cultivation. A large 
increase in the summer supply was, therefore, 
needed, and this necessitated reservoirs sufficient 
to increase the summer discharge to about five 
times its natural amount. The quantity of water 
necessary might roughly be estimated at 4000 
million cubic metres (or tons); a reservoir had, 
therefore, to be made. Sir William Willcocks was 
appointed Director-General of Reservoirs, with the 
duty of studying the question of the best site for a 
reservoir between Wadi-Halfa and Cairo, and the 
best way of forming it. 

In the remote past—4000 or 5000 years ago— 
Egypt had a famous reservoir known as Lake 
Meeris ; in all probability a gift of Nature, brought 
under control by the Pharaohs of the twelfth 
dynasty. This had become extinct as a reservoir, 
but a persistent rudiment remained in Lake Kurun, 
in the province of Fayum. The original Lake 
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Meeris had a mean water-surface level 68 ft. above 
the sea ; it had dwindled until the level of the lake 
was 144 ft. below sea-level, making a total fall of 
212 ft. There could be no question of restoring 
Lake Meeris as it existed in ancient times, for the 
land which was laid bare by the retiring waters 
amounted to over 3000 acres, and was covered with 
villages and farms. Suggestions were made from 
time to time ; more than forty years ago Sir Samuel 
Baker suggested a dam at Assuan on the first 
cataract, so as to form a reservoir above it, such as 
has now been made. Later, Linant Pasha and Count 
de la Motte both proposed a dam and reservoir 
at Silsila, and Mr. Cope Whitehouse suggested 
utilising the Wadi Rayan—-a depression along the 
side of Lake Moeris—as a reservoir. Sir William 
Willcocks for four years, from 1890-93, was exclu- 
sively engaged in the study of this subject. Asa 
result, he submitted various proposals, recommend- 
ing for adoption a project for forming a reservoir in 
the valley of the Nile itself by the construction of 
a dam on the crest of the Assuan cataract. 

This dam was designed to hold’ up water 
giving a storage capacity of 2500 million cubic 
metres (or tons). The scheme was approved by 
Sir William Garstin, Under-Secretary of State for 
Public Works in Egypt, and by the latter’s advice 
the question was submitted to the consideration of 
a technical commission of three engineers ; these 
were Sir Benjamin Baker, M. Auguste Boulé, and 
Signor Giacomo Torricelli. After three months’ 
study, the majority recommended a single dam at 
the Assuan cataract, to be pierced by numerous 
sluices. The French member dissented on various 
grounds which did not carry weight. The objec- 
tions to this scheme, which were raised on account 
of the submersion of the Island of Philw, have been 
dealt with in former issues of ENGINEERING. In 
consequence of these protests the design of the dam 
was modified by reducing its height to the extent 
of 8 metres, so that the contents of the reservoir 
were reduced from 2500 million to 1000 million cubic 
metres. The larger quantity would have been suffi- 
cient for thedevelopment of Middle and Lower Egypt 
from Assiut to the sea; the smaller quantity was 
only enough for Middle Egypt alone ; or if Middle 
Egypt received none, it was only equal to two-thirds 
of the requirements of Lower Egypt, otherwise 
called the Delta. As Sir William Hanbury Brown 
stated, ‘‘ the fascination of the past over the present 
was to influence the future, and modern Egypt's 
mundane interests were sacrificed to the gods of 
ancient Egypt by the aes re at their shrines 
upon the Island of Phile. Let others judge if it 
was wise or weak to give way before the storm, and 
whether those who raised the whirlwind have done 
mankind a service.” 

The design for the modified dam, prepared by 
Sir Benjamin Baker, was ready in the early 
part of 1895, but the Egyptian Government 
was unable to borrow money without the~con- 
sent of the Powers, which could not be obtained 
except upon conditions which were unacceptable ; 
neither was it allowed to make use of its accumula- 
tion of réserve funds. The Egyptian Government 
was, however, desirous of making a contra¢t with a 
trustworthy firm for a lump sum, and of making no 
payment until the works were compléted,’ when 
the beneficial results of the reservoir would have 
been felt, and the financial condition of the country 
would have been so improved that payment for the 
works could have been made from revenue. Even- 
tually the Government succeeded in concluding a 
contract with Sir John Aird and Co. for the con- 
struction of the Assuan Dam for 1,500,000/., and 
of the barrage at Assiut for 500,000/. The Govern- 
ment undertook to pay for the work by sixty half- 
yearly instalments of 78,6131. ; but as the contrac- 
tors could not afford to wait until the completion 
of the work, a financial arrangement was made 
with Sir Ernest Cassel, in virtue of which he 
took over the bonds, and undertook to pay the 
contractors in cash on monthly certificates of 
work done. Sir John Aird and Co., with 
Messrs. Ransome and Rapier as sub-contractors 
for the ironwork, commenced operations imme- 
diately on the signing of the contract. The engi- 
neering features connected with the design of these 
works have already been dealt with in these columns 
on the pages to which reference has previously been 
made, and we need not, therefore, follow Sir Han- 
bury Brown in his interesting description of what 
has been done. The irrigation report for 1903 has 
not yet been published, but the author considered 
it probable that the reservoir water would be appor- 





tioned so as to admit of the conversion of about 
400,000 to 500,000 acres of basin land south of 
Cairo, of the reclamation of desert land on the 
borders of Fayum, and of the gradual extension of 
the area of cultivation of the Delta by the irrigation 
of lands awaiting water for their reclamation. 
Although the Nile discharge this summer was below 
the average, the reservoir addition created such a 
bountiful supply of water that it had to be run to 
waste. The Assuan dam had been tested through 
two seasons, and had shown no signs of weakness. 
The cost of the works was given in the paper and 
was as follows :— 


& 
Assuan dam .... 2,500,000 
Assiut-barrage ... cee 800,000 
Delta barrage weirs ... 434,000 
Zifta barrage ... 286,000 
Total 4,020,000 


The discussion on Sir Hanbury Brown's paper 
was opened by Sir William Preece, who said that 
the author had omitted to state in his communica- 
tion that he (Sir Hanbury) had been the inspecting 
officer on the work described for 19 years. The 
whole subject had been dealt with so thoroughly 
in the communication just read that there was not 
much left to say. He would, however, refer to 
the question of evaporation, which was by far the 
most important subject, but of which there were 
fewer records than on any other point. Steps, 
however, were being taken to make systematic 
observations for determining this question. Its 
bearing would be appreciated when it was said that 
10 millimetres per day were evaporated at Assuan, 
and of the water that passed at low Nile one-third 
was lost before it entered the sea. This indicated 
the important bearing of evaporation upon the 
position of future reservoirs. One great cause for 
the high evaporation was the dryness of the air, 
coupled, of course, with the power of the sun. It 
was very noticeable on one’s own person, for per- 
spiration disappeared in the still air, so that this 
paradox was observed, that the hotter it was thecooler 
one felt, so long as there was no wind. At Khartoum 
he had found it pleasanter when the thermometer 
was at 97 deg. than in London when it was at 77 deg. 
Another important matter in connection with the 
Nile works was the deposition of silt. When the 
river was in flood it was realiy discharging liquid 
manure. Thirty-five million tons a year were lost 
in the sea, whilst 22 million tons were utilised. 
Khartoum itself was a most beautiful place, and 
would be in future days one of the great resorts ; 
but at present there was opposite to it an island, 
from which the sand of which it was composed was 
blown over the town, and was a most unpleasant 
source of nuisance. Referring to deposition, it was 
found that when the velocity of the stream was 
3 ft. per second matter was kept in ‘suspension, 
whilst at the rate of 1 ft. per second there was 
much deposition. : 

Sir Colin’ Scott-Moncrieff said that. Egypt was a 
land that had a great fascination for all who visited 
it. People, however, did not realise’what a little 
country it really was—that was to say,‘the culti- 
vated part in the old times was about one and a 
half times as big as Wales.. Now the great nations 
of the earth were big countries, the result‘of con- 
solidation ; in old times, when Egypt was a great 
power, they were smaller communities. Rome 
at first was but a city, not the whole of Italy. 
Until lately Egypt held on its old course, and 
within recent times was what it was 6000 years ago. 
When he first took up the question of controlling 
the Nile, the barrage constructed by France was a 
failure. Everyone had said to him, ‘‘ Do not touch 
the barrage; nothing can be made of it,” but he 
had determined to see what could be made of it. 
They had spent 10,0007. on stone, and closed gate 
after gate until the water rose. One hole through 
which the water rushed alone was left, and for long 
they could not plug it. There was close to the 
barrage an unused palace of the Khedive, which had 
been most luxuriously furnished. Amongst other 
things there were a number of curtains of what had 
been’ a most beautiful silk brocade. One day Sir 
William Willcocks, one of the four irrigation in- 
spectors, came to him and said, with a smiling face, 
that they had plugged the hole. ‘‘ How did you 
do it?” Sir Colin asked. ‘‘ With the curtains of 
the palace,” Sir William Willcocks replied. They 
never told the Khedive about that. 

It was not generally understood how small a 
part of Egypt the cultivated part must necessarily 





remain. The boundaries were set up by the 
physical barriers of the country; they could not 
be extended. When he took up the duties con- 
nected with the engineering operations on the Nile, 
Nubar Pasha had said to him how great would be 
the difficulty of keeping back the waters of the 
river, He had replied to this that the real diffi- 
culty would be to get the water off. ° This was 
the case, as, for the purposes of agriculture, it 
was necessary to drain the land. The opera- 
tions which had been undertaken: for this pur- 
pose were of large extent,. some ofthe drains 
being 60 ft. or 70 ft. wide. © Another benefit 
that had accrued to Egypt from the work under- 
taken was the abolition of forced labour. From 
the time of the Pharaohs there had been the unpaid 
corvée : men were driven under the lash to work 
for which they had no remuneration. Nubar Pasha, 
who, whatever his other qualities may have been, 
was & man of modern ideas, had helped: loyally in 
this matter, and now labour was free. 

A vote of thanks was proposed by Mr. Parsons 
to Sir Hanbury Brown, who thanked the meeting 
for the attention that had been given to his paper. 


A 300-Ton Testinc-MacuIne. 

The next paper taken was a contribution by Mr. 
J.H. Wicksteed, on ‘‘ A Universal Testing-Machine 
of 300 Tons for Full-Sized Members of Structures ;”’ 
this paper we reprint in full in our present issue. It 
will be remembered that in a recentissue(see page 211 
ante) we gave illustrations and a description of the 
300-ton testing-machine dealt with in the paper, 
this machine having been constructed. by Messrs. 
Joshua Buckton and Co., of which firm,.as is well 
known, Mr. J. H. Wicksteed is the managing 
director. This machine has been made for the 
Testing Laboratory of the Conservatoire des Arts 
et Metiers, and, as stated by.us atthe time, it was 
seen in course of construction’ by members of the 
Institution of _Mechanical..Engineers when they 
visited Leeds during last year’s summer. meeting. 

Mr. Wicksteed having read his paper, the dis- 
cussion was opened. by, Professor Barr, at the invita- 
tion of the Chairman. Professor Barr remarked 
that he had not much to say, as the machine was so 
fully described in the paper. As was well known, 
Mr. Wicksteed was our greatest authority on 
.testing - machines, and they might therefore be 
certain that the latest production of his firm was 
the best. Mr. Wicksteed had designed for the 
speaker’s purposes a machine capable of applying 
test loads of 100 tons, but this larger machine 
had special qualities. For testing the properties of 
metals a small machine might be efficient, but to 
test an actual structure the apparatus must be very 
big. He was of opinion that too much was often 
made of the accuracy of: machines, and an approxi- 
mation within 5 per cent. might be enough for many 
purposes, because the difference in the conditions 
-of taking a sample and the method of making a test 
might vary within far wider limits... Very fine 
Faccuracy was not useful unless the history of the 
Spat were known, and therefore the rougher machine 
might. do good work. He had put 4 tons per inch 
on the knife-edges of his machine, and had loaded 
it up to 104 tons, and had then found it was equal 
in accuracy to a chemical balance. An experienced 
founder could get a test through by placing the test 
specimen in one position, showing a higher strength 
r 6a the metal possessed ; in one case he know of 
30 per cent. to 40 per cent. more strength was 
shown on a bronze test specimen. It was there- 
fore evident that it was desirable to test full-sized 
specimens if possible. 

Dr. Glazebrook expressed his admiration for the 
machine, which he had been able, through the kind- 
ness of the author, to see at the Leeds works ;.and he 
had heard that in performance it amply fulfilled all 
that was promised of it. The importance of testing 
large members would be fully recognised. In the 
construction of buildings large metal girders and 
stanchions were being more and more used,’ and 
these needed actual test. He hoped that British 
engineers would, in this country, soon have a similar 
machine to that which had been described in the 
paper and erected in France. 
our part in the investigation of these subjects. 

Professor Arnold had: followed with interest the 
description of this machine, more especially as:in 
the = 1879 he had worked the first simple lever 
machine produced. He would ask Mr. Wicksteed 
if he considered a 300-ton machine necessary from a 
metallurgical point of view. He agreed with what 





Professor Barr had said as to obtaining a higher 





We could then take .. ’ 
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strength in a bronze specimen; but that would be; Mr. Charles Hawksley agreed that extreme! Mr. Parsons pointed out that there were nume- 
due to the temperature at which the casting was | accuracy in a testing-machine was not needed, but’ rous variations in the strength of bronzes, especially 
made. Too high or too low a heat gave a bad test ;| care should be taken to see that any differences phosphor-bronze, but in iron and steel that was not 
it was therefore necessary that all metals should be that existed were not due to inaccuracies in the | 80 much the case. . 
Mr. Wicksteed, in replying to the discussion, 


cast at the proper temperature. machine. 
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said that he failed to follow Professor Barr in his 
remarks as to the need for accuracy in a testing- 
machine. Supposing, for instance, three links were 
cut out of a cable, and these were expected to 
withstand 100 tons ; if they were shown only to come 
up to 95 tons, and the hydraulic machine did not 
register within 5 tons, they might be rejected. 
Again, in boiler-plates, supposing a variation of 
5 per cent. were allowed, it would not matter if the 
variations were within the limit allowed; but if 
they were 5 per cent. below, through the fault of 
the machine, the plates might be rejected. He 
considered that so long as records were taken they 
should be accurate. When chain cables first came 
in for marine purposes, and regulations were laid 
down, all the existing machines were surveyed by 
the Government officials, and none of the inferior 
ones then in use gave two results alike. The Board 
of Trade therefore insisted that licensed machines 
should be within a certain degree of accuracy. 
Professor Arnold had asked if, for metallurgical 
purposes, large testing-machines were needed. He 
would point out that cast iron was a different mix- 
ture for large castings than for the smaller ones. 
Mr. Keep, at the recent Chicago meeting of the 
Institution of Mechanical Engineers, had given an 
interesting paper on this subject. It was a 
point upon which he felt strongly, and considered 
that to test cast iron efficiently it was. desirable to 
have a test-bar as near the size of the subject as 
possible. Again, a plate of 2} in. thickness would 
not bear five times the load that could be resisted 
by one $ in. thick. This, again, showed the need 
of testing larger sizes. 


Tue Errect or Rapmiy ALTERNATING STRESSES 
ON STRUCTURAL: STEELS. 


Professor J. O. Arnold next read a paper on the 
fracture of structural steel under alternating 
stresses. He commenced by pointing out that 
stcels having practically the same chemical analyses 
give astonishingly different mechanical tests, but it 
was generally accepted that steels having a good 
composition, correlated with. satisfactory tensile 
and bending tests, were thoroughly trustworthy. 
The advent of high-speed engines, however, placed 
their parts under rapidly-alternating tensile and 
compression stresses, the reversals being in some 
instances at the rate of 800 per minute. This led 
to the discovery being made that steel, in a relative 
small number of cases, was liable to fracture far 
below its elastic limit, more after the manner of 
glass than of a ductile metal, although such steel 

















satisfactory static tests. These facts led to the 
development of the micrographic method of 
examining steel, and the results thus obtained 
had thrown considerable light upon the matter. 
After fifteen years’. research the auther felt com- 
pelled to state, however, that to a considerable extent 
the microscope had, in its turn, failed to show the 
cause and prevention of sudden rupture of steel 
under vibration and alternation of stress. The 
author had been engaged, in conjunction with Mr. 
Andrew McWilliam, in considerable research into 
this subject, undertaken for Mr. J. T. Milton, 
chief engineer of Lloyd’s. 

From these tests the paper gave some instances 
of experiments made on steels possessing great 
toughness and ductility under ordinary static 
tests, and he emphasised the fact that it was with 
steels of this nature that he was dealing. The 
first intance taken was that of the shell . plates of 
the boiler of a colonial cruiser ; these split longi- 
tudinally from end to end. The plates were 1 in. 
thick, and each weighed nearly 3 tons. The 
analysis was beyond reproach, phosphorus being 
0.04, and sulphur the same. Pieces from the frac- 
tured plate bent double, and were closed right up 
under violent hammering without any signs of flaw. 
The tests gave an elastic limit of 15 tons per square 
inch, a maximum stress of 29 tons per square inch, 
an elongation of 29 per cent. on 2 in., and reduc- 
tion of area 50 per cent. Both chemical and me- 
chanical tests left little to be desired. The micro- 
scopical structure showed a distinct and unusually 
sharp segregation of the pearlite and ferrite, the 
latter being angular and intensely crystalline ; it 
was also large in pattern, and frequently occurred 
ia long white lines rich in sulphur and phosphorus, 
technically known as ‘‘ ghosts.” 

In order to measure mechanical brittleness, in- 
capable of being tested by ordinary static or bend- 
ing tests, the author had devised a special machine, 
which placed the specimen under severe alternating 
stresses slightly beyond its elastic limit, whilst the 
strain along the line of the specimen was relatively 
small. This method ae carried out the 
almost impracticable Wohler tests in one or two 
minutes, and had already thrown important light 
on the obscure phenomena under investigation. As 
a result of the experiments, so far as already carried 
out, it appeared that on standard English acid 
open-hearth boiler-plate steel there was the re- 
markable result that, in all probability, the resist- 
ance of structural steel to rupture under rapidly 


Fic, 4. UniversaLt Turnine Device. 


periments were being carried out, with a view of 
establishing this position more definitely. The 
results obtained with the boiler-plate steel referred 
to were fairly in accordance, but those obtained 
from the fractured boiler plate were so erratic that 
for a time the author almost despaired of finding an 
explanation for them. 

Itimately a clue to the situation presented 
itself, one side of the plate being found to be 
brittle, and the other tough, under alternating 
stresses. Further experiments are also to be 
made with a.view of elucidating ‘this int. 
Another set of experiments made indicated that 
once a steel has assumed decisive brittleness in 
alternation, it. could not be restored-by heat treat- 
ment of any kind short of remelting ;- also that the 
injury was on one side of the plate in the specimen 
tried, and hence due to unskilled reheating of the 
ingot, and not to improper casting temperature, 
since the latter must have necessarily affected every 
portion of the plate. A third and still more 
regrettable confession had also to be made—namely, 
that the microstructures of both brittle and tough 
steel were in all respects identical, though, of 
course, each varied with the heat treatment to which 
it had been subjected. 

The paper also gave some delicate and interesting 
tests obtained from a 1-in. plate of mild steel bent 
over a radius considerably shorter than that of a 
large boiler—namely, about 2 ft. In such a plate 
the inside radius would represent the line of maxi- 
mum compression stress, the outside radius the 
line of maximum tensile stress, and the radius 
exactly between the two would be neutral. This 
is shown in the accompanying sketch (Fig. 2). If 





from the apexes of two V/s, x y progressing inwards 
and outwards, lines were drawn from the inner and 
outer circumferences, these Ys would qualitatively 
represent the increasing intensity of the stresses at 
increasing distances from the neutral line. The 
author had no practical data as to the quantitative 
value of these angles. A table shown recorded the 
influence of stresses in deteriorating the metal next 
the inner and outer radii, and also that immediately 
adjacent to the neutral line. The rate of alterna- 
tion per minute was 266 in each case, and the 
mean of ten tests was taken. At. the position O 
the number of alternations endured was 916 ; at the 
position I it was 996 ; and at the position M, 1067 
alternations were endured. It would therefore be 
seen that in its resistance to fracture under alter- 
nating stresses, the position of the plate in tension | 
was inferior to that in compression, whilst the 





alternating stresses was universally proportionate 





had a good chemical composition, and had passed 


to the rate of alternation. More exhaustive ex- 


steel about the neutral line was superior to that ~ 
next the inner radius. In conclusion, the author 
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wished it to be understood that all the results 
recorded were preliminary, having been carried out 
on an experimental machine. A standard machine 
was:being erected at Sheffield College, from which 

_it-was hoped to obtain in the near future standard 
data as to the influence of sizes and shapes of test- 
pieces, length of stroke, rate of alternation, and the 
correlation (if any) between these data and the 
energy necessary to produce fracture. 

The discussion on this paper was opened by 
Professor Barr, who asked if account had been 
taken of inertia. He also referred to the remark- 
able results obtained by the author in regard to 
different strengths at different parts of the thick- 
ness in the same plate. 

Dr;‘ Glazebrook said it was important to see 
what ‘were the results obtained by Professor 
Arnold’s special means as compared to ordinary 
work, The* experiments were especially interest- 
ing in view of the work upon which hé(the speaker) 
was engaged. It was necessary, however, to be 
careful to work the’ compression and extension 
stresses within elastic limits. He hoped to bring 
forward inthe future some data on this subject. 
The results of Professor Arnold’s experiments were 
of great value, although they were somewhat difficult 
to account for. . 

Mr.’ G. Stoney also referred to theé* importance 
of the tests being ‘worked within elastic limits, and 
he considered that that would have a very impor- 
tant ffect on the results. He was afraid that 
“Professor Arnold’s machine would not give a clue 
to ‘what metal would do under a great number of 
alternations. 

Professor B. Hopkinson said that two gentle- 
men in his laboratory were working on the subject 
dealt with by the author. He asked Professor 
Arnold whether any test had: been made by hang- 
ing a weight to a. shaft., ‘The amount of material 
‘subjected to high test was small. He would 
-also ask whether Dr. Glazebrook had arranged 
that ;the .compression and extension tests in his 
experiments should be pure compression and ex- 
tension. 

Mr. Wicksteed said that a most important point 

had been raised by the author disclosing the dif- 
ference in strength between two sides of a plate. 
‘He would: suggest’ that this might be due to dif- 
ferent cooling of the two sides. An ordinary test- 
ing machine would average the two sides, but, no 
doubt, a plate that was most uniform on both sides 
would give the best result. 
_- Mr. Maccall said that experiments bearing on 
this subject had been made at Owens College with 
a testing-machine, but it was very difficult to get 
any exact law. In Professor Arnold’s machine the 
stress would not be constant, whilst in the Owens 
College machine they ran at a definite stress. 

- Mr. Parsons, in proposing a vote of thanks to the 
author, said that the subject he had brought for- 
ward , was one of very great importance, and 
his results were extremely valuable. Engineers 
did all they could to round corners and avoid ex- 
cessive strains, but it was not altogether possible, 
and square corners would get into a design. The 
fact that endurance was proportionate to the speed 
of vibration was most important, and should have 
a wide bearing on engineering construction. 

Professor Arnold, in reply to the discussion, 
wished to emphasise the fact that the communica- 
tion made was purely of a preliminary nature. 
It might not be known that for many years past 
all flagrant cases of fracture that came under the 
observation of the authorities of Lloyd’s were in- 
vestigated at University College, Sheffield. It had 
been asked what connection ‘there was between 
stressing the material beyond or within the elastic 
limit ;but one speaker had shown that fractures 
below the elastic limit confirmed the observations in 
the paper. In the particular case to which he 
had made reference, the mischief began in the 
riveting, where the crack commenced, under hy- 
draulic test, in a boiler-plate over 10 ft. or 11 ft. 
long.’ He’ preferred ‘to leave the mathematical 
treatment of the subject until more data had been 
obtained.. With certain kinds of steel they were 
at a deadlock, and he’ considered’ that this gave an 
indication of how tangled the problem was that had 
to’ be solved. ; 


Magnetic ALLoys FROM Non - MaGnetic 
; Merats. 
Mr. R. A. Hadfield next read a suggestive paper, 
which may prove to be of considerable importance, 
on‘ The Production of Magnetic Alloys from Non- 





Magnetic Metals.” He referred, first of all, to the 
production of manganese steel, which, as is well 
known, is a non-magnetic iron alloy. He was 
recently interested in learning that with the same 
manganese which had enabled him to obtain a 
practically non-magnetic iron alloy it had been 
found possible to produce a magnetic copper alloy. 
He had begn in communication with Dr. Heusler, 
who had given him much interesting information, 
and he had himself produced some of this alloy, a 
specimen of which he had brought with him. It 
was surprising to find that the non-magnetic metals, 
copper, aluminium, and manganese, combined in 
certain proportions would produce an alloy having 
quite considerable magnetic properties. No com- 
bination of copper and aluminium would produce 
a magnetic alloy, and the presence of magnetic pro- 
“sopeces in the specimen produced must therefore 
ascribed entirely to the presence of manganese. 

He had anticipated at first that manganese under 
certain conditions might show reversibility, as was 
the case with certain iron-nickel alloys, which, while 
being non-magnetic at ordinary temperatures, had 
become magnetic at low temperatures—from 60 deg. 
to 80 deg. Cent. Sir James Dewar had submitted 
the manganese metal the author used in producing 
the alloy exhibited to the temperature of liquid air, 
but no change was found to occur, the metal remain- 
ingnon-magnetic. This was found to bethe case with 
the copper and aluminium. The alloy he exhibited 
contained 60 per cent. of copper, 25 per cent. to 
27 per cent. of manganese, and 12 per cent. of 
aluminium. The manganese metal used contained 
aera about 0.50 per cent. of iron, but Dr. 

eusler had shown that with absolutely no iron 
present the magnetic properties were exactly the 
same. Another curious point was that, whilst the 
manganese conferred the magnetic properties, the 
reversibility was brought about by aluminium ; 
figures were quoted of experiments supporting this 
fact. Dr. Heusler had stated that that the magnetis- 
ability of the alloy increased with the increase of 
aluminium, the maximum being attained when the 
alloy contained one atoin of aluminium to one atom 
of manganese. The alloy was very brittle, and all 
attempts to forge it cold or hot at various tempera- 
tures, even at full red heat, had been unsuccessful. 
The author gave a practical illustration of the result 
mentioned in the paper by testing the alloy with an 
ordinary horse-shoe magnet, when the magnetisa- 
bility was distinctly apparent. 

The discussion was opened by Professor B. 
Hopkinson, who said that the discovery which 
Mr. Hadfield had brought forward was remarkable, 
not to say startling. It depended on chemical 
effect. This discovery added one to the many 
mysteries of the magnetisation of metals. 

Dr. Barrett also referred to the interesting nature 
of the author’s communication, and said that an 
investigation of the microstructure of the alloy 
would give extremely valuable results. 

Dr. Glazebrook said the Section was much 
indebted to the author for the way in which he had 
taken up the subject, and Mr. Alexander Siemens 
also referred to the extraordinary fact of metals, 
amongst themselves non-magnetic, becoming mag- 
netic when alloyed together. 

In reply to the discussion, Mr. Hadfield wished 
to emphasise that the discovery was not his, but 
was due to Dr. Heusler. 


Macnetic Properties oF Iron at Low 
TEMPERATURES. 


The remaining item on the programme for the day 
was another communication from Mr. R. A. Hadfield, 
on ‘‘ Experiments Relating to the Effect upon the 
Mechanical Properties of Iron, and Alloys of Iron, 
Produced at Liquid-Air Temperatures.” This was 
read in very brief abstract by the author, the time 
for adjournment having arrived. He said that the 
matter would be brought forward with greater 
fulness at the approaching meeting of the Iron and 
Steel Institute. The main feature in the com- 
munication would be the extraordinary effect upon 
pure iron of extreme cold, namely, —180 deg. The 
tensile strength rose to 54 tons, the ductility dis- 
appearing altogether. The problem was : Was there 
a change in the structure? He had endeavoured to 
obtain a microphotograph at this temperature of 
— 180 deg.; observing particular crystals in the 
structure ; he had, however, been unable to discover 
any change due to the temperature. One specimen 
of an alloy containing 24 per cent. of nickel, 5 per 
cent. to 6 per cent. of manganese, and the rest iron, 
had an elongation at low temperature of about 6 per 





cent., whilst the tenacity increased about 10 per 


cent. In nickel there was no diminution of elonga- 
tion under low temperature. Specimens photo- 
graphed at low temperature were polished and 
etched under ordinary temperature. The author 
added later that the difference in the degree of 
ductility might be due to the speed at which the 
load was applied, and by proper manipulation a 
ductility approaching that of ordinary temperatures 
might be obtained. 

Dr. Glazebrook pointed out that in most minerals 
the resistance to rupture was partly viscous and 
partly elastic. The viscous strength changed 
rapidly with a difference of temperature, and that 
might account for the large increase in the viscous 
resistance. In this case the results of the experi- 
ments which had been given might have been due 
to the rapid alternations that had been called into 
play. It would be interesting if Professor Arnold 
would apply his method to some of the materials 
which Mr. Hadfield had found not to be changed at 
low temperature. 

The meeting then adjourned. We must postpone 
until next week our report of the subsequent pro- 
ceedings. 

(To be continued.) 








TURRET LATHES AT THE ST. LOUIS 
3 EXHIBITION. 

On pages 306 and 307 we illustrate two turret 
lathes shown at the St. Louis Exhibition, and made 
by the Pratt and Whitney Company, of Hartford, 
Connecticut ; a firm that now forms part of the Niles- 
Bement - Pond combination. Fig. 1 is a 10-in. lathe, 
Fig. 2 is a 26-in. lathe, Fig. 3 a detail of the rod 
feed for the 26-in. lathe, and Fig. 4 a universal turn- 
ing device. 

The 10-in. turret lathe, illustrated in Fig. 1, is suit- 
able for operating on rods up to 1 in. in diameter and 
10 in. long ; but, like the 26-in. lathe, it may be pro- 
vided with chucks, which will enable it to deal with 
shorter work of larger diameter. -There is a separate 
stop, carried in a bracket on the front of the bed, for 
each tool, and against each of these stops an arm, 
travelling with the turret slide, comes to rest when 
the tool is moved forward. The turret runs directly 
on the bed, thus securing true alignment of the tools. 
The turret may be moved either by a lever or by a 
capstan wheel. If required, there can be three 
changes of power feed. 

The 26-in. lathe will take rod-work up to 2 in. in 
diameter and 26 in. long, but it may be fitted with 
chucks for dealing with short pieces of larger dia- 
meter. The detail of the mechanism for feeding up 
the rod, shown in Fig. 3, is new. The screw which 
carries the rod support, or carrier, is driven through a 
clutch which may be connected to either one of two 
gears running in opposite directions. This clutch is 
so arranged that when the stock comes in contact with 
a stop, or when the carrier strikes either the lathe or 
the outboard support, the clutch is automatically 
thrown out of gear. The handle shown is for throw- 
ing in the clutch to return the carrier to its initial 
position. The feed can be used for hexagon as well 
as round rods, and possesses the advantage of not 
marking the stock. 

The universal turner illustrated in Fig. 4 is designed 
for three sizes of turret lathe made by this firm— 
namely, the 18 in., 26 in., and 36 in. lathes. The 
arrangement is well shown by the illustration. It will 
be seen that the cutter is moved radially, instead of 
swinging up in a curve in the usual way, and this 
Shane of rapid adjustment for the size of work. 

here is a positive stop, so that the tool may be with- 
drawn from the work when running back. 

Each tool in the turret of this lathe has a separate 
stop carried in a bracket on the front. of the bed, 
against which an arm travelling with the turret slide 
always comes to rest when the tool is moved forward. 
The turret tools are bolted to the faces of the turret 
directly in the line of stress. The double cross-slide 
is fitted with two tool-posts, and both the cross-slide 
and the turret-slide have four changes of positive feed- 

ower in each direction. The spindle has double 

riction back gears, and, with a three-speed counter- 
shaft, 27 different speeds of spindle are secured. 

Messrs. Pratt and Whitney have a fine display of 
other machine-tools, in addition to the two above 
described, in the Machinery Hall at the St. Louis 
Exhibition ; and it possessed the merit of being ready 
earlier than many of the other exhibits in this 
building. There are shown in all thirty machines of 
the automatic and semi-automatic type. There isa 
hollow-spindle turret lathe of larger size than that 
illustrated ‘in Fig. 2, as it will take a rod 3 in. in 
diameter and 36 in. long. This is the largest size 
shown. The smallest hollow spindle turret lathe 
takes gin. in diameter and 44in. long. This is 4 
new design of machine. One of the principal features 
is the collet, which is made in separate segments, thus 
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enabling stock ofirregular size to be gripped. By one 
lever the segments of the collet are brought up into 
contact with the stock, the actual grip being etfected 
by another lever. This is a valuable device in deal- 
ing with a rod that is a little out of centre, or that 
may have a trifle more off one side than another. - 

The thread-milling machine made by this firm is 
also exhibited. An example of this we lately illus- 
trated and described.* One of these machines shown 
at the Exhibition will cut a thread on a diameter of 
6 in. for a length of 132 in. These machines are made 
to cut threads in diameters up to 12 in. Some few 
examples of the excellent work done by this useful 
machine are shown on Messrs. Pratt and Whitney’s 
stand ; amongst them a steering worm with a quad- 
ruple thread for an automobile, the work being com- 
pleted at a single operation. 








THE AUSTRIAN LLOYD’S STEAMER 
‘* AFRICA.” 

Tue Austrian Lloyd’s Steam Navigation Company 
has lately built in their arsenal in Trieste two twin- 
screw steamers—Africa and Koerber—for their new 
East African line, from the design and under the 
management of Mr. F. von Kodolitsch, the technical 
director of the steamship company. 

The Africa was specially planned to meet the 
requirements of her particular trade, and has been 
constructed to the highest class at Lloyd’s Register 
and at Austro-Hungarian Veritas, under their special 
survey to their spar-deck rule. On our two-page plate 
with our issue of August 19 we gave longitudinal sec- 
tions and deck plans, and in our present issue we publish 
further illustrations of the Africa, which is of the 
following dimensions—viz.: Length between perpen- 
diculars, 388 ft. ; breadth, extreme, 47 ft. 6 in. ; depth, 
moulded, from top of keel to top of upper deck, 
29 ft. 5in. ; the gross register tonnage being 4400 tons. 
The dead-weight capacity of 4600 tons includes coal 
and stores, and is on a draught of 22 ft.3in. The 
four cargo spaces have a total cubic capacity of 190,000 
cubic feet. The capacity of the coal bunkers is 31,680 
cubic feet, equal to 720 tons (at 44 cubic feet per ton). 

The double bottom, as shown in the longitudinal 
section (Fig. 2 on the two-page plate in our issue 
of August 19), is built on the cellular principle 
throughout the whole length of the ship, and is 
divided by longitudinal and transverse bulkheads into 
ten water-tight compartments, which, along with the 
fore and aft peak tanks, have capacity for 783 tons of 
water. The two compartments below the engine and 
boiler-rooms, of a capacity of 233 tons, are utilised 
for carrying the boiler feed-water, whilst the remain- 
ing compartments of the double bottom —one of which, 
in case of need, may also be used for fresh water—are 
reserved for water ballast. There are also placed in the 
different cargo holds and in the engine-room fresh- 
water tanks of the total capacity of 76 tons. The 
ship is divided by six water-tight bulkheads into seven 
compartments, the centre one containing the main 
engines and boilers, while the others are arranged as 
cargo holds, as shown in the longitudinal section 
(Fig. 2). The total cargo capacity is about 4000 tons, 
and there have been fitted two steam-winches to each 
of the two hatches next to the engine and boiler-room, 
and one steam-winch to each of the outer fore and aft 
hatches. For these winches there are derricks on the 
two masts, which are both of the pole description, and 
are constructed of steel plates welded at the joints, of 
24 in. maximum diameter, and of 130 ft. height above 
keel. The vessel has three decks running from stem to 
stern—viz., the shade deck (Fig. 3), the spar deck 
(Fig. 4), and the main deck (Fig. 5), and above these 
the boat’s deck, which is used also as a promenade by 
first-class lg Under the main deck there is a 
lower deck (Fig. 6) laid with pitch-pine planks, with 
hold beams to every second frame. A special feature 
in both the Africa and her sister-ship Koerber is the 
construction of the shade-deck throughout the whole 
length of the ship. This affords a splendid and clear 
promenade for the first and second-class passengers, 
and forms at the same time a strong shelter below for 
bad weather. 

The accommodation for passengers is of a luxurious 
description, as will be appreciated by reference to the 
ete gs reproduced on the two-page plate. The 
first-class accommodation is for seventy passengers, 
who are berthed amidships, forward of the machinery. 
There are seventeen state-rooms on the upper deck 
(Fig. 4) and eighteen one-berth state-rooms on the pro- 
menade deck (Fig. 3). On the latter deck there are 
further situated the dining-saloon, a ladies’ room, and 
the smoking-room ; while on the upper deck there is 
another ladies’ room. 

The dining-saloon, of which a view is given in 
Fig. 8 on the two-page plate in this issue, is framed 
in polished mahogany, with inlaid work and gilded 
ornaments on the upper framing. It is 10 ft. 9 in. 
high, and has dining accommodation for seventy-four 
passengers. From the dining-saloon two passages lead 


aft to the smoking and music-rooms. - The first-named 
apartment, illustrated in Fig. 7, is fitted in the 
moderu club style ; it is framed in polished Palisander 
wood, with inlaid work. The music-room is of the 
Chippendale design, a view being given in Fig. 9. 

Accommodation is provided in the poop for forty 
second-class passengers, Thethree-berthand four-berth 
state-rooms, baths, w.c.’s, pantry, baggage-room, &c., 
are fitted on the upper deck. On the same deck there 
is also situated the dining-saloon, from which access 
may be obtained to the upper smoking-room by means 
of aspacious staircase. These apartments, as well as 
the state-rooms, are fitted up in the same complete 
style as those for first-class passengers, but~of some- 
what. plainer description. As typical, we give in 
Fig. 11 a view of the second-class dining-room. 

n the main deck there is accommodation for 86 third- 
class passengers, for whom there is a series of six- 
berth and eight-berth rooms, fitted up in a simple but 
comfortable manner. The third-class accommodation 
is further provided with a dining-room,* a -spacious 
lavatory, with shower, and is, as well as all other livin 
quarters, well ventilated, lighted by-electricity;- an 
heated by steam-radiators. 

On the port side of the upper deck there are situated 
the engineers’ cabins, officers’ mess-room, the deck 
office, officers’ cabins, and the galley. The latter is 
very large, and has a special steam cooking-range., 
Petty officers, seamen, and firemen are conveniently 
housed under the forecastle, where also is located the 
third-class pantry. The remaining officers’ cabins and 
the captain’s rooms are fitted on the boat-deck:in a 
house solidly built of teak. The captain’s accommo- 
dation consists in a sitting-room and a bed-room, both 
luxuriously furnished and upholstered;‘as indicated by 
the engraving (Fig. 10). : 

The ship is fitted throughout with electric light, 
the generating plant consisting of two steam dynamos, 
each of 30 kilowatts capacity. 

In consideration of the large number of passengers 
which the Africa has been designed to carry, her pro- 
vision and general store-rooms are of ample dimen- 
sions. A powerful engine of the Linde system and 
other apparatus necessary for the purpose are provided 
for the refrigerating chambers, which are fitted to carry 
fresh meat, &c., and isolated by cork brick bulkheads. 
The temperature of each pret Si can be regulated in- 
dependently of the others, and the temperature of 
each is indicated on an electric thermometer in the 
engine-room. All accommodation spaces are provided 
with an installation of steam-heating. 

A steam steering-gearis fitted in a special compart- 
ment aft, and is controlled from the flying bridge. A 

owerful combined steam-windlass and. capstan has 
en fitted on the forecastle. 

On page 310 we reproduce drawings illustrating the 
general arrangement of the machinery on board. We 
shall publish further sectional drawings of the engines 
and boilers, and may defer their description, cnly 
giving in this issue two photographic views (Figs. 
13 and 14) of the engine-room and_ stokehold. 
Meanwhile we may direct attention to the fact 
that the engines, of the triple-expansion type, have four 
cylinders (Figs. 16 and 17), and are balanced on the 
Yarrow, Schlick, and Tweedy system, and that the 
condenser. is entirely separate (Figs. 17 and 19). One 
air and two feed-pumps are driven by crossheads in 
the case of each engine. There are four single-ended 
boilers on the Howden system (Figs. 16 to 18), with 
a separate donkey boiler (Figs. 16 and 18). 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, July 16, the steel single-deck steamer 
Parthenon, of about 5100 tons dead-weight capacity on 
a draught of 204 ft., which has been built by Messrs. R. 
Craggs and Sons, Limited, Tees Dockyard, Middles- 
brough, for Messrs. Stathatos Brothers, of Braila, pro- 
ceeded to sea for her official trials. The results were 
pronounced entirely satistactory, the vessel registering a 
8 of 114 knots in ballast trim on the measured mile. 

he machinery has been supplied by Messrs. Richardsons, 
Westgarth, and Co., Limited, of Middlesbrough, and has 
cylinders 23 in., 39 in., and 65 in. in diameter, by 42 in. 
— steam being supplied by two large single-ended 

ilers. 





On Tuesday, the 16th ult., the launch took Fant 
from the yard of Messrs. R. Williamson and Son, Work- 
ington, of the steel screw steamer Mary Emily, which 
has been built for Messrs. Betson and Co., of Dublin. 
The principal dimensions are a between perpen- 
diculars, 134 ft. 9 in.; breadth, ft. 5 in. ; depth, 
moulded, 10 ft. 114in. The vessel is designed to carr 
about 390 tons dead-weight on Lloyd’s summer freeboard. 
‘I'he engines are to be supplied by Messrs. Ross and 
Duncan, Govan, and are of the compound surface- 
condensing type, having cylinders 20 in. and 40 in. in 
diameter, with a stroke of 27:in., steam being supplied by 
a cylindrical steel boiler measuring 13 ft. 6 in. by 10 ft. 





The new steel screw steamer Gosforth, built by Messrs. 
Wood, Skinner, and Co., Limited, Bill Quay-on-Tyne, 
to the order of the Burnett Steamship Company, Limited, 


her official trial trip. The vessel is of the raised quarter- 
deck type, with a dead-weight carrying capacity of about 
1800 tons.. The propelling machinery, which has been 
constructed by the North-Eastern Marine Engineering 
Company, Limited, at their Northumberland engine 
works, Wallsend-on-Tyne, consists of a set of their latest 
type of triple-expansion surface-condensing engines, 
having cylinders 184 in., 30 in., and 40 in, in diameter 
with a 33 in. stroke, steam being supplied by a large 
steel boiler working at a pressure of 180 lb. to the square 
inch. | A mean speed of over 10} knots was obtained on 
the measured mile, and during the trial run the machinery 
gave every satisfaction to all concerned. 





The twin-screw steam-tug Rose was taken out for trials 
at sea by the builders, Messrs. Hall, Russell and Co., 
Limited, of Aberdeen, on Tuesday, the 23rd ult. This 
vessel has been built for the service of the Bombay Har- 
bour Trust, under their superintending engineers, Sir 
John Wolfe Barry and Messrs. Barry and ie, who 
were assisted by Messrs. Flannery, Baggallay, and John- 
son. She is 140 ft. long, 26 ft. beam, and 14 ft. deep, 
with twin engines entirely independent of each other, 
having cylinders 134 in., 224 in., and 36in. in diameter 
with a 25 in. stroke, supplied with steam at 160 lb. pres- 
sure by two powerful boilers, with an auxiliary boiler for 

rbour use. This vessel has many special fittings, in- 
cluding search-light, fire and salvage pumps of great 
power, fresh water uccommodation for ships in need, and 
is capable of long ocean service, having large bunker 
capacity. Exhaustive trials were made, of a most satis- 
factory nature, showing great economy fully loaded and 
acapability of a maximum continuous speed of 12? knots. 





A passenger steamer was launched on Thursday, the 
25th ult., by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited, which is intended to develop the 
growing nger traffic carried on along the Dalmatian 
coast of the Adriatic Sea and to Venice by the Ungaro. 
Croata Steam Navigation Company, of Fiume.. The 
latest addition to this fleet, called the Salona, measures 
234 ft. in length by 30 ft. beam. The paramount considera- 
tion has been the comfort of the passengers, there being 
accommodation for 65 first-class and 24 second-class. The 
poa machinery will consist of a set of engines on the 

arrow, Schlick, and Tweedy system, which, together 
with the boilers, are being constructed by Messrs. Swan, 
Hunter, and Wigham - Richardson, Limited. These 
engines, by their freedom from vibration, are peculiarly 
suited for passenger steamers. 





The Inanda, the latest addition to Messrs. John T. 
Rennie, Son, and Co.’s direct Natal line of steamers, was 
taken on trial by Messrs. Hall, Russell, and Co. on Thurs- 
day, the 25th ult. She is 370 ft. long, 46 ft. beam, and 30 ft. 
deep, and is driven by engines having cylinders 264 in., 
44 in., and 72 in. in diameter and 48 in. stroke, taking 
steam from six powerful boilers. The trial was entirely 
satisfactory. essrs. Flannery, Baggallay, and Johnson 
inspected the engines during construction. 








LrEeps CorPORATION WATER WorkKS.—In 1901 the Leeds 
City Council obtained an Act for taking the waters of 
tributaries of the Ure so as to secure an ample supply 
of water for thirty or forty years, for the growing com- 
cuenliy which it represents.. It was thought at one time 
that the completion of the Washburn Valley scheme of 
water supply would meet the requirements of Leeds for 
several decades ; but the further growth of the city has 
been so rapid as to leave all ideas of this kind far behind. 
The combined yield from the Washburn and Ure valleys 
will, however, be about 34,000,000 gallons per day. The 
estimated cost of the Ure Valley undertaking is 2,200,000/., 
this amount — pipe-laying. The catchment of 
the drainage area is 21,140 acres, of which 3000 acres 
have been appropriated to Harrogate. There will be 
four reservoirs—viz., one each at Colsterdale, Leighton, 
Carlesmoor, and Laverton, with. an aggregate capacity of 
4,543,000,000 gallons. The sites of the Colsterdale and 
Leighton dams are in the Burn Valley, the land having 
formed part of the Swinton estate, while the Carlesmoor 
and Laverton reservoirs will be built in the valley of the 
Laver, most of the ground of the reservoir having been 
purchased from the Marquis of Ripon. It is proposed to 
start at once upon the Colsterdale reservoir, contractors 
having been invited to send in their tenders hy Septem- 
ber 1. The Colsterdale reservoir will be the largest of 
the series. It will have an area of 170 acres, and will 
have a holding capacity of 1,852,000,000 gallons, or 
445,000,000 gallons more than the Eccup reservoir. The 
daily yield to Leeds will be 7,296,000: gallons, while the 
compensation water will be 3,648,000 gallons. The 
average height of the embankments in the Washburn 
Valley is from 60 ft. to 70ft.; but the Colsterdale reservoir 
will involve embankments rising to 110 ft., and embody- 
ing 800,000 cubic yards of earth. The site selected for 
the reservoir is just on the edge of the moors, so that the 
council will have a pure supply from a watershed of 
8327 acres, thus avoiding the necessity of purchasing more 
land to prevent pollution. Tenders for the Leighton 
reservoir are to be invited towards the close of the year. 
This reservoir will have a superficial area of 105 acres, 
and it will hold 1,136,000,000 gallons. The height of the 
embankments will be 110 ft. The quantity of water 
availuble for Leeds from the Leighton reservoir will be 
2,173,000 gallons per day, the compensation water being 
1,086,000 gallons daily. The Colsterdale and Leighton 
reservoirs are to be — by 1911. About 100,000 
tons of materials, &c., will have to be carried by railway 
to Masham ; there the materials will have to trans- 
shipped and loaded into smaller wagons running on a 2-ft, 








* See ENGINEERING, vol. Ixxvi., pages 860 and 862, 





of Newcastle, left the Tyne on Sunday, the 2lst ult., for 
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RAILWAY ORGANISATION, 


THE railway systems of Great Britain and the 
United States having grown up independently, 
under very different conditions, it is but natural 
that there should be great dissimilarity in the 
methods of administration followed in the two 
countries respectively. Our own lines were con- 
structed in districts thickly populated, for the 
period. The cities, towns, and villages were there, 
the demand for traffic existed, the routes were 
definitely prescribed, and the chief difficulty the 
railway designer met was the hostility of certain 
authorities and magnates who dreaded that advent 
of the ‘‘ railway fiend.” With our superior know- 
ledge after the event, we laugh now at this exhibition 
of obstructive timidity on the part of our fathers ; 
but perhaps many who are most scornful are 
equally conservative—with, perhaps, less reason— 
in other directions. American railways have had 
largely, if not chiefly, to create their raison d’étre. 
They have pushed out into new country, and have 
made mle the development which has brought 
them traffic. As the systems of the two countries 
were organised simultaneously, it is therefore but 
natural that they should have developed on different 
lines. 

In the present day the outside conditions which 
affect the organisation of British and American 
lines are often of a like nature, and one might 
therefore expect a growing similarity in practice, as 
neither is likely to have been created perfect. In 
spite of this we hear frequently of railway officials 
of either nationality visiting their neighbours’ terri- 
tory, and,'on coming back, expressing the opinion 
that there is little, if anything, that it would be 
profitable to copy ; there is always some extenuat- 
ing circumstance to make it excusable not to go to 
the trouble of introducing a new thing. That, of 
course, is the natural attitude of the official mind 
early educated in stereotyped grooves. 

One of the chief difficulties in the way of an 
interchange of practice is the want of knowledge. 
Some of our railway boards have been enterprising 
enough to send their officials across the Atlantic 
to glean information, whilst in other cases self- 
sacrificing and enthusiastic officials themselves have 
devoted their holidays and spare cash to voyages 
of investigation. From our own country such 
expeditions have been too seldom made ; indeed, 
lack of enterprise of this kind seems native to the 
Briton. Asa rule, railway directors are not sufii- 
ciently acquainted with the details of practice to 


4 appreciate how they constitute the difference 


between success and failure ; whilst, in regard to 
the = virtues, the average Briton likes to 
put business and pleasure in water-tight compart- 
ments, so that they will never mix. 

An official report made to the Government of 
India, by Mr. Neville Priestly, under - secre- 


tary to the railway department of that country, 
gives a good deal of useful information that may 
be read with advantage by many railway directors 
in England. Looking at the report from our own 
point of view, we regret that Mr. Priestly is not an 
engineer, or at any rate we could wish that an 





engineer had been associated with him in his 





difference between knowledge at first hand, avail-. 
able on the spot, and that which has to be sought. 
Beyond this there is the disinclination that un- 
doubtedly exists—and which is a factor that must 
be taken into account—of one department to accept 
suggestions or instruction from another. Officialdom 
is always jealous of outsiders knowing anything of 
its own particular business. 

We are led to make these remarks from the fact 
that Mr. Priestly quotes some remarks made in 
disparagement of the! executive qualities of engi- 
neers. ‘‘ I was informed,” says the report, “‘ by more 
than one president, that. civil engineers do not 
make, asarule, good district superintendents, as 
they rarely combine an aptitude for business with 
their, scientific training, and, having had the spend- 
ing of large sums, are not always economical. Most 
of the scientific work is done by the corps of engi- 
neers, who are not brought into such close relation 
with the operating department, and the district engi- 
neers, or ruad masters, are often men who have them- 
selves had no scientific training.” It must be re: 
membered here, in justice to Mr. Priestly, that he is 
not expressing his own opinion, and, indeed, he is 
careful later to modify the statement from his own 
observation. For our own part we know that the 
conclusions above given as to the competency, or 
lack of competency, of engineers for administrative 
work are by no means universally held in America. 
On one of the most important railways of the 
United States an engineering training was con- 
sidered the best passport to the higher positions in 
all excecutive departments. It was thought that 
the engineer trained to deal with the inexorable 
forces of Nature, which surely find out any foolish- 
ness or neglect, would have acquired that habit of 
logical consideration and thoughtful treatment of 
all problems which would give promise of success 
in any field of activity. Whether this opinion 
were well founded or not, it is a fact that the rail+ 
way in question is a model of successful manage- 
ment that many might copy with advantage. With 
regard to the accusation of extravagance, which may 
seem the most damaging, it may be pointed out 
that all expenditure, the end of which is not 
appreciated, will appear as extravagance to some 
persons. Where a trained engineer will perceive 
that judicious, if liberal, expenditure is the truest 
economy, the manager ignorant of workshop prac- 
tice will ‘‘save expense” at the ultimate cost of 
dividends. 

Mr. Priestly gives ‘a lucid description of the 
principles which govern American railway organi- 
sation on the best conducted lines. The business 
is divided into departments, each under its own 
head. There are the general office, the legal de- 

tment, treasury, accounts, traffic, purchasing or 
stores, real estate, or acquisition and care of landed 
property, insurance, engineering and transporta- 
tion. 

In the general office there is the president and 
his assistants, with the secretary to the board of 
directors. The president, like the chairman of 
the board of a British company, is elected by the 
directors. There is, however, an important dis- 
tinction between our own practice and that fol- 
lowed in America; for in the United States the 
president is, almost without exception, a railroad 
man who has spent the whole of his life in prac- 
tical railroad operation. Tle head of the board 
may, however, be a man who has not had practical 
experience in railway matters, and then he is known 
as the chairman of the board, the circumstances 
being analogous to those followed in this country. 
In that case the general management is delegated 
to the president, who has always, ex officio, a seat 
on the board. In either case the president is re- 
sponsible for the general supervision and direction 
of all departments. It will be seen that the pre- 
sident of an American railway is often a far 





more responsible and important personage than 





312 


ENGINEERING. 





[SEPT. 2, 1904. 








the general manager of a British company. He has, 
in any case, a seat on the board, and therefore can 
advance opinion on an equality with any of his 
colleagues; but he may be the actual head of 
affairs, having both technical knowledge and 
executive authority. This is a strong combina- 
tion ; how far it is too strong is a matter of opinion. 
If the right man is selected, too much power can 
hardly be given to him; but, unfortunately, the 
neem qualities that lead to the attainment of 

igh position are not always those which are best 
calculated for the advancement of the interests of 
shareholders—as events have often shown—and it 
may. be well at times that some judicial authority 
should be present as a restraining influence. 

There are, however, in the organisation of 
American railways, many conditions which are de- 
signed to act as such restraining influences. There 
are vice-presidents, committees of directors, reports, 
inquiries, and many other checks and counter- 
checks. In spite of all these a strong president 
will be likely to get his way, for scattered power 
seldom prevails against concentrated force. The 
vice-presidents are elected by the Board, but are 
not members of the board. They are, in fact, 
heads of departments—being the trained railway 
officials, on whom falls the duty of executive de- 
partmental management. The first vice-president 
will generally be the head of the treasury and 
accounts department, another may take transporta- 
tion, with the allied departments of purchasing, 
real estate, insurance, and, perhaps, engineering, 
whilst a third may have control over the traftic 
department. Under varying circumstances the 
work may be differently divided—for instance, 
engineering may have a department to itself, with 
its own vice-president. 

The standing committees are an important part 
of the executive of American railways, as they have 
to deal with all questions relating to the railway in 
different branches of business already mentioned. 
The procedure is for the vice-president of any de- 
partment to refer to the president any matter re- 
quiring the sanction of the board. The president 
then, if he thinks well of the proposal, refers it to 
the standing committee, who consider the matter 
and make a report to the board. The standing 
committees are appointed by the president, who 
is, ex officio, a member of all; whilst the vice- 
presidents are also, ex officio, members in their 
respective departments. In this way a check is 
kept on individual action, for though the president 
has all but absolute power in regard to suppression 
of representations, and also as the nominator of 
members of the committee, who, in any case, are 
his subordinates, he would hesitate before acting 
in direct opposition to the recorded recommendation 
of a standing committee ; the question is, how far 
a strong-willed president would dictate the terms 
of the recommendation. Asa matter of fact, Mr. 
Priestly tells us there is no serious consideration 
of any question by the board until the standing 
committee has made its report, after which the 
decision is usually soon reached. 

It will be seen from what has been said that the 
executive machinery of the American railways is 
more highly organised, perhaps more intricate, 
than that usual in this country. On the other 
hand, the American railway executive misses some 
of the aids to efficient management which are en- 
joyed by his confrére in Great Britain, the most 
notable being the absence of a clearing-house 
organised on the lines of the great establishment 
in London, which does so much for British rail- 
ways and theirclients. To some English observers 
it has been a matter of surprise that American 
railway companies. can be run at all under a 
system which differs so largely in essential 
features from that with which they have grown 
up; but there is one .saving feature which 
dominates the whole, procedure, though it can 
hardly be quantitatively expressed in a formal 
report. It is a matter of tradition—an “ atmo- 
sphere,” to adopt an expression now often used 
—that the credit and maintenance in an impor- 
tant post should depend on the ability with 
which it is filled. Mistakes are never looked 
on as matters for merriment, or incompetency 
regarded as in the nature of things for a certain 
percentage of the staff. Anyone who has seen 
anything of the working of the best American 
railways must have noticed this, and whatever may 
be in view with regard to the ultimate policy of 
those who pull the strings, there can be no doubt 
as to the deadly earnestness of the whole staff. 





The consequence is that uncontrolled manage- 
ment can safely be left to those in authority for a 
long way down ‘the staff. An acute observer like 
Mr. Priestly could not fail to notice this important 
element, and he comments on it in apposite terms. 
‘*Once they have been selected,” he says, ‘‘officers 
in every grade, from the president downwards, are 
allowed to conduct their business with as little 
interference as possible. . . . All are judged by 
results; if these are not satisfactory, they are 
guided, and if there is still no improvement, they 
are changed.” Further on the report says :— 
‘*The principle of changing men who prove un- 
suitable for their positions is not a theoretical 
one. While I was in America the president 
of one large system was changed because his 
results had not been quite satisfactory, and 
I heard of several cases of the higher officers 
being removed from their positions because 
their responsibilities had grown too great for 
them, or they were no longer physically equal 
to the strain of them.” It is evident that other 
countries might learn something from the actual 
practice of the management of American railways. 
Although the attainments of those holding high 
positions on American railways must be high, and 
their capabilities must be maintained, it is satis- 
factory to learn that in removing men from 
their appointments a good deal of consideration 
is shown. ‘‘If the failure is not due to causes which 
the man could have controlled, and is the result 
of his place having become too big for him, if he 
is an old servant some other appointment is found 
or made for him, as the company consider that his 
experience and knowledge have a value and are 
worth retaining.” In fact, American railways, like 
other employers of labour, if they are not too short- 
sighted, find that it pays to treat their servants of 
all grades fairly. It is this that is largely 
the cause of the whole-hearted and diligent ser- 
vice that happily distinguishes so many who 
serve the great railway corporations of the 
United States. Another factor which contributes 
largely to the efficiency of the American railway 
servant is the prospect of advancement through 
merit. ‘*A close watch is kept on all employés,” 
we are further told, ‘‘to find men of education, 
ability, energy, and steadiness of character. Where 
such men are found, they are not slow in rising ; 
and the fact that every man feels that his advance- 
ment depends on his own personal efforts acts as 
an incentive to all to do their best. In advancing 
men the claims of seniority are not ignored, but 
the chief and almost the only claim to advance- 
ment is suitability for the position to be filled.” 
There are too many in the railway services of 
this country who have risen to high positions from 
humble circumstances to enable it to be said that 
the reverse conditions are present with us ; but 
there is no doubt that in the United States gene- 
rally talent is more appreciated than in other coun- 
tries, including our own. We all acknowledge the 
value of a good man, and those on whom the duty 
falls of filling their places appreciate the supreme 
importance of an exceptionally able official, but too 
often the appreciation comes too late. One of the 
largest and most successful employers of labour in 
America has said that he owed his success chiefly 
to the fact that he searched for talent as a miner 
would prospect for gold, and no source was so 
humble that there was not a chance of there find- 
ing it. There is this difference—that one adminis- 
trator may appreciate talent when he chances to 
have it proved to him, whilst another will search 
for the proof diligently. It is evident which of the 
two is more likely to succeed. 
These, however, are general considerations, 
rhaps a little outside our theme, although they 
ave a bearing on the successful organisation of 
American railways, attained under adverse condi- 
tions in many other respects. We cannot follow 
the report in the many interesting details Mr. 
Priestly discusses with trained intelligence, but will 
conclude with a few particulars of the remuneration 
usually paid to American railway officials of the 
higher grades. On many roads the president re- 
ceives as much as 10,0001. a year from the road he 
directly operates, and as much more from all the 
other roads which he controls. The vice-presi- 
dents receive from 800 dols. to 1500 dols. a 


month ; the general manager and the traffic manager 
each from 1000 dols. a month upwards ; the general 
superintendent of transportation from 8000 dois. a 
month upwards ; the chief engineer from 500 dols. 
a month and upwards; the superintendent of 





motive power from 600 dols. a month and upwards ; 
and the comptroller from 750 dols. a month and 


upwards. 








RAIL STRESSES. 

WirHIn certain limits few engineering materials 
are called upon to withstand such heavy straining 
actions as are the rails of a railway line carrying a 
fast and heavy traffic. It is true that the permanent 
sets which they are compelled to take are much less 
than those to which a boiler or a ship-plate is sub- 
jected whilst being worked up into a boiler shell 
or the side plating of a ship, but there is little doubt 
that the working stresses which the rail is called 
upon to carry in its every-day work are incompar- 
ably greater than anything to which it is considered 
safe to subject the materials used in boiler or ship 
construction. Although the load on a rail is of such 
a character that the ‘‘impact factor” must neces- 
sarily be very large, the metal used generally 
contains about four to five times as much carbon 
as is admitted into a boiler-plate ; yet, in spite 
of this, or, perhaps, indeed because of it, rail 
fractures are relatively rare, and it is, fortunately, 
but seldom that any serious accident can be 
attributed to this cause. The fact that rails 
carry their loads so successfully is of high in- 
terest, considering the extremely heavy stresses 
to which they are subjected. These stresses are 
known to be high, but it is by no means an easy 
matter to estimate accurately their intensity. Of 
course, when laid on the trough floor of a bridge, 
the ordinary theory of elasticity enables a close 
approximation to be made to the rail stresses, which 
may then, even with the load at rest, easily amount 
to 7 to 8tons per square inch—an intensity which is 
doubtless largely augmented by impact when the 
load moves over the track at an express speed. 
With rails laid on the ‘‘ solid ” ground, however, the 
requisite data are wanting to permit of any reliable 
analysis of the stresses obtaining. The whole 
problem is complicated by the fact that the ‘‘solid” 
ground is very far from rigid. As the train covers 
a length of track, the whole sinks bodily, the rela- 
tive deflection of two neighbouring points of the 
rail being small compared with the total compres- 
sion of the road-bed, so that any attempt to calcu- 
late the rail stresses as equivalent to those obtain- 
ing in a continuous girder supported on rigid piers 
leads to quite unreliable results. 

In a communication published in a recent issue 
of the ‘‘ Bulletin of the International Railway Con- 
gress,” Mr. A. Flamache, chief engineer to the 
Belgian State Railways, considers this matter at 
some length. He holds that the true stresses 
in the rail must be less than if the load was equally 
distributed over every sleeper under an engine, and 
must be greater than if the sleeper reactions varied 
as the ordinates of a triangle, the base being equal 
to the length of the engine, and the apex at its 
centre of gravity. This he calls a_ triangular 
disposition of the reactions. He calculates out 
the rail stresses on both these hypotheses, and 
comparing the results with actual observations on 
rails, arrives at the conclusion that the first sup- 
position is that nearest the actual facts of the case, 
and the maximum bending moment is thus not 


greatly different from = where P is the load 


on one wheel, and L is the distance between con- 
secutive axles. In other words, the actual rail 
stresses occasioned by a modern locomotive at rest 
on an 80-lb. rail may readily reach some 10 tons 
per square inch. The maximum stress with the 
track supported on a yielding base of the character 
stated is always directly under the load, and this 
maximum is little different whether the wheel 
rests directly over a sleeper or centrally between 
two. 

The results obtained by M. Flamache appear 
trustworthy, and are a distinct contribution to the 
solution of the problem as to what are the actual 
stresses arising in rails; but as he himself has 
pointed out, the above estimate applies only to 
loads at rest, and the actual stresses brought into 
play during the passage of a heavy express engine 
at speed are very different. Vibrations are then set 
up, the tendency of which is to increase the static 
stresses. M. Flamache attempts to estimate these 
dynamic stresses by considering the rail as an elastic 
and weighted spring subject to forced vibrations 
of irregular period, but fails to arrive at a useful 
estimate of the intensity of stress produced. 
Tt would seem, moreoyer, that though the vibra- 

















SEPT. 2, 1904. ] 


ENGINEERING. 


313 








tions tend to increase the rail stresses, there may 
be another cause at work tendingto diminish them 


—viz., the hysteresis of the subgrade, which will |}, 


probably be high. The fact that under a static load 
the sleeper reactions are found to be approximately 
uniform is due to the yielding of this subgrade, 
the sleepers being, in a sense, floated rather than 
rigidly supported. From the nature of the yield- 
ing material, however, a considerable degree of 
hysteresis is possible ; that is to say, time will be 
needed for the subgrade to take its full settlement, 
and hence the sleeper reaction may quite con- 
ceivably approximate to the ‘‘ triangular distribu- 
. tion of reactions” in place of the uniform distribu- 
tion encountered more or less approximately under 
static loads. This consideration is put forward 
merely as an hypothesis to be confirmed or nega- 
tived by further experiment, much of which is still 
needed before we shall be able to make an accurate 
estimate of rail stresses. 

Some experiments tending to elucidate these 
matters were carried out some time back on the 
New York Central Railroad by Mr. P. H. Dudley, 
with an instrument he has called the stremmato- 
graph, and of these he has given a summary 
in the June issue of the ‘‘ Bulletin of the Inter- 
national Railway Congress,” but no such particulars 
are afforded as to the precise nature of the 
instrument as would enable an independent opinion 
to be expressed as to the reliability of the obser- 
vations recorded, Witha heavy mail train running 
at a speed of 48 miles per hour, Mr. Dudley found 
a fibre stress in the rail of 37,082 lb. per square 
inch as the front driver passed over the instrument, 
and it appears that even higher stresses have been 
frequently recorded.. In other cases, however, 
the stresses appear more moderate. For instance, 
with the Empire State'express, running at 42 miles 
per hour, the maximum stress occurred under the 
front driver, and was 26,926 lb. The rails were 
5} in. high and weighed 80 1b. per yard, whilst they 
had a moment of inertia I=28.8 (inches). The 
sleepers were 8 ft. long by 9in. wide, and num- 
bered 18 per rail-length of 30 ft. The splice-bars 
were 26 in. long, and extended over three sleepers. 
The locomotive, which had four coupled drivers, 
weighed 220,000 lb., and there were four cars 
weighing in all 430,000 lb. The maximum stresses 
caused by these latter were less than half those due 
to the engine. 

The maximum stress cited above, of 37,082 lb. 
(16.7 tons) per square inch, is certainly very high, 
as compared with the ultimate strength of the rail, 
the metal used in which has commonly an ultimate 
strength of 40 to 50 tons per square inch, so ‘that 
the factor of safety was under 3. Nevertheless, 
it is impo:*ant from the standpoint of the theory 
of elasticity to note that, accepting Mr. Dudley’s 
instrument as reliable, experience shows this 
margin to be sufficient—a fact which is, perhaps, 
attributable to the relative infrequency of the 
loading and the comparatively long period which 
intervenes between successive heavy trains. Ac- 
cumulating experience seems to show that the 
strength of materials is not a function of the range 
of. the stress to'which it is subjected only, but also 
of the frequency with which the load is renewed. 
This hypothesis appears a rational one, in view of 
Roberts-Austen’s experiments on diffusion in solids, 
and of the Ewing-Rosenhain discovery of slip sur- 
faces in overstrained metal. If the slip surfaces 
are given time to recover, they may weld up again 
by a process of diffusion, and the overstyained metal 
be as good as ever; but if the slip is kept con- 
tinuously in movement, a crack will develop, result- 
ing at last in the breakage of the overstrained part. 








TELEPHONE -‘WAYLEAVES. 

A STRIKING instance of the difficulties which 
beset those who are anxious to give the public the 
full advantage of an efficient telephone system was 
recently recorded in the daily papers. It appears 
that’ the Admiralty desired to instal a telephone 
between Padstow and Hawker’s Cove, with a view 
to establishing communication with certain life- 
boats at the Cove, including the only steam lifeboat 
on the Cornish coast. Lord Stanley, speaking in 
the House of Lords, said :— 

Colonel. Prideaux-Brune, the owner of the land over 
which the line passed, insisted recently upon the removal 
of the wires on account of the injury caused by them 
to his partridge-shooting. A temporary cable on the 
ground. had to be substituted for the wires, with the 


result (he regretted to say) that interruptions had been 
frequent, 





He had been in communication with Colonel Prideaux- 
Brune, and had offered to pay a reasonable rent as compen- 
sation for any injury to the shooting ; but he feared that, as 
e maintained his objections to the present route, it 

would be necessary to re-erect the line on another route, 
at a heavy cost to public funds. 

rd Stanley was glad to say such obstructive action 
was rare ; but difficulties were so continually put in the 
way of the Post Office when seeking to obtain way-leaves 
that he was that day bringing in a Bill which would give 
the Postmaster-General powers to deal with certain cases 
in which the present state of the law gave facilities for 
unreasonable obstruction. 

The existing Telegraph Acts afford sufficient 
authority for the proposition that whatever the 
Colonel’s moral right may be to take up the attitude 
which he has adopted, his legal position is un- 
assailable. The law is to be found in Sections 21 
and 22 of the Telegraph Act, 1863. Section 21 
provides that a telegraph company, or the Post- 
master-General, shall not place any work (which 
term includes a telephone line) by the side of any 
land or building so as to stop, hinder, or interfere 
with ingress or egress for any purpose to or from 
the same ; or place any work under, in, upon, over, 
along, or across any land or building except with 
the previous consent in every case of the owner, 
lessee, and occupier of such land or building. The 
section goes on to provide, in effect, that with 
respect to lands and buildings situate within the 
County of London, or within the limits of any city 
or municipal borough or town corporate, or any 
town having a population of 30,000 or upwards, if 
the highway authority consents to the placing 
of works in a street, then such consent shall be 
sufficient authority for the company, without any 
further consent, to place and maintain a telegraph 
over, along, or across any building adjoining to or 
near any street within the district of such highway 
authority, or over, along, or across any land not 
being laid out as building land, or not being a 
garden or pleasure-ground adjoining to or near the 
street. This power, however, can only be exercised 
subject to the following provisions. Twenty-one 
days’ notice must be given that the consent of the 
highway authority has been obtained. If a wire is 
placed directly over the roof of any dwelling-house, 
it must be so placed at a height of not less than 
6 ft., if the owner, lessee, or occupier objects to it 
being placed at a less height. If, after the line is 
so placed, the owner, lessee, or occupier desires to 
add a new story or otherwise alter his premises, 
the line must be shifted by the company without 
expense to the householder. Finally, the owner, 
lessee, or occupier is entitled to demand compensa- 
tion if he can show that his property has been 
prejudicially affected by the line being placed in 
position. It is to be observed, however, that a 
person who holds as tenant from year to year is 
not entitled to any compensation under the section, 
nor need his consent be obtained by the company. 

Inasmuch as it isa ‘‘trespass” to place a line 
over, or attach a post. or bracket to any man’s house, 
this section practically gives every person who may 
be thus interfered with a right to compensation. 
Hence the difficulties of a telephone company in a 
town are by no means a negligible quantity. But 
they are still greater in country districts, where 
one might have supposed wayleaves would be 
readily granted by landowners. In such districts, 
however, the vena a has no right to acquire way- 
leaves compulsorily. By Section 22 of the Act of 
1863 it is provided that, subject and without pre- 
judice to the provisions of Section 21, the company 
shall not place a telegraph above ground, or a post 
within ten yards of a dwelling-house, or place a 
telegraph above ground across an avenué or ap- 
proach to a dwelling - house, except subject and 
according to the following restrictions and pro- 
visions :— 

(1) They shall in each such case obtain the con- 
sent of the occupier (if any) of such dwelling-house ; 
and if there is no occupier, then of the lessee en- 
titled to possession ; and if there is none, then of 
the owner. 

(2) The consent of an occupier shall be effective 
only during the continuance of his occupation. 

(3) On ‘the termination of the occupation of any 
occupier, the lessee or owner entitled to possession, 
if he did not consent to the placing of the rT 
or post, may give notice to the company that he 
requires it to be removed. ’ 

(4) The company shall remove the same accord- 
ingly, within one month after receiving such notice. 

(5) If any question arises between a lessee or 
owner and the company as to such removal, or the 





time or mode thereof, the same shal] be referred 


to the determination, in England or Ireland, of 
two justices ; and in Scotland, of two justices or 
the sheriffs, which justices or sheriffs may give 
such directions as to such removal, and the time 
and mode thereof, as mayseem reasonable ; and may 
impose on the company for not carrying such direc- 
tions into effect such penalty, not exceeding five 
pounds a day, as may seem just. 

A perusal of the above section will suffice to 
show that the owner of the partridge - shooting 
whese conduct is referred to by Lord Stanley is 
quite within his rights. Having regard to the fact 
that the telephone is every day , bear more and 
more necessary, it would not, in our view, be a very 
serious sacrifice of the liberty of the subject to 
apply the element of compulsion to rural districts. 
Of late years the Legislature has evinced a growing 
tendency to sacrifice private interests to the public 
weal; and in some statutes they have even con- 
ferred powers upon a Government department— 
namely, the Board of Trade—to authorise the 
compulsory surrender of land for light railways, 
provided, of course, that suitable compensation is 
paid to the parties aggrieved. The measure 
suggested by Lord Stanley therefore conforms 
to the general trend of legislation upon such 
matters. 








THE FUTURE PROSPECTS OF NATAL. 
Many who have watched with intelligence the 
development of business in South Africa are in- 
clined to the view that Cape Town must in the 
future take a less prominent place in connection 
with the import and export trade, and that one or 
other of the ports on the East Coast further north 
must become of equal, if not of greater, importance. 
This is largely due tothe great potentialities of the 
Transvaal from an industrial standpoint. The 
settlement for all time of the race problem gives 
a of a very material development in the 
ohannesburg and Pretoria region, and the route 
for traffic in South Africa will be determined, in 
the first instance, more by the location of manufac- 
turing concerns than by agricultural considerations. 
Taking Johannesburg as the centre, the journey by 
the mail train to Cape Town occupies 49 hours, the 
distance being 1014 miles. Delagoa Bay, on the other 
hand, is only 24 hours distant, the route being 396 
miles in length ; but this port has the disadvantage, 
for obvious reasons, of being in foreign territory. 
Durban, the principal port in Natal, is only 27 
hours’ journey, or 483 miles distant. The only 
other British ports which could compete with 
Durban would be East London or Port Elizabeth, 
but these are respectively 42 and 48 hours’ 
journey ; and although this may be materially 
reduced by the making of more direct lines of, rail- 
ways, all the chances point to the adoption of Durban 
as the harbour. , 

The difference in the sea route from London is 
inconsiderable, Cape Town being 6181 nautical 
miles from London, as compared with 6993 nautical 
miles in the case of Durban. The difference of 
800 miles does not involve such an increase in over- 
sea freight-rate as to make up for the extra 531 
miles of land transport. Of the total tonnage of 
over 1 million tons conveyed to the Transvaal during 
1903, 43.97 per cent. was received vid Natal, 30.89 
per cent. vid Delagoa Bay, and 25.14 per cent. vid 
the Cape. The harbour of Durban, too, is well 
protected, except from north-easterly and easterly 
gales, and even in this case it will be possible, when 
the traffic demands it, to construct a breakwater 
to shelter the harbour from seas running from this 
direction. The great difficulty is that the immense 
bar of sand Se the harbour limits the draught 
of water available for the arrival and departure of 
ships at certain stages of the tide. But. this ob- 
stacle is not irremovable, although it will involve 
constant operation for many years by very powerful 
sand-pump dredgers. The success at the Mersey Bar 
should encourage the Natal authorities to tackle the 
problem with decision. Three large suction dredgers 
which the Vickers Company made for the Mersey 
Dock Board have, within a few years, moved, at a 
cost of rather more than 0.6d. per ton, considerably 
more than 20 million tons of sand from the Mersey 
Bar, which similarly blocked the entrance to Liver- 
pool, and have thus formed a channel 1500 ft. in 
width, capable of passing the largest Atlantic liners 
at low tide. There is, in this result, encouragement 
for the Natal Government in connection with 
Durban harbour. 








So far as their railways are concerned, they have 
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shown a progressive policy and courage which jus- 
tifies the hope that they will undertake the solution 
of the harbour problem with determination. In this 
railway policy they have succeeded in establishing 
a most satisfactory financial condition, not only by 
offering encouragingly low rates, but, first, by im- 
proving the permanent way, laying rails 78 lb. to 
the yard throughout the main lines, and later by 
increasing the tractive power of the locomotives, and 
by the adoption of large-capacity wagons, giving an 
increased proportion of paying load to tare weight. 
As to the power of the locomotive, the best of 
the engines of twenty-five years ago had a maximum 
tractive power of 14,189 lb. ; those of fifteen years 
ago were increased to 18,673 lb. ; while to-day, in 
the case of standard main-line engines, it is 
28,374 lb.—double that of twenty-five years ago. 
Fifty new engines of 109 tons, as compared with 
29 tons twenty-five years ago, are now being con- 
structed, and their tractive power will be 33,250 lb. 
The result of the construction of these powerful 
engines has been to admit of much heavier loads 
being taken over the stiff gradients north of 
Durban. In 1897 the average tonnage taken by 
main-line trains leaving Durban was 62.98 tons, 
as compared with 96.61 tons for the past year. 
The result has been that the cost of running has 
been reduced to 17.42d. per train-mile, while 
the cost of repairs to engines is now 12.38d. 
per train-mile. The new engines are to be of 
the eight-wheel coupled type, as compared with 
the ten-wheel coupled type ordered some years ago, 
and it is anticipated that increased tractive power 
will be attained without forfeiting any of the 
advantages of the earlier Neilson-Reid locomotives, 
of which there are now 101 in operation in Natal. 

The provision of large-capacity wagons has been 
very carefully developed in the colony, and there 
are now 210 wagons of 35 tons capacity at work on 
the road ; the average proportion of tare to gross 
load in this case is 32.04 per cent., as compared 
with 32.62 per cent. in the case of five experi- 
mental 30-ton wagons of the Sheffield and Twin- 
berrow design, which were placed in traffic about a 
year ago. The locomotive superintendent, Mr. 
D. A. Hendrie, has designed another wagon, also 
of 35 tons capacity, with pressed-steel underframes 
and an estimated tare weight of 13} tons, so that 
the percentage of tare to gross load is thus reduced 
to 27.83 per cent., giving a paying load of 72.17 
per cent. Two hundred of these wagons have been 
ordered for delivery this year. Twenty-five years 
ago the wagons were all of 6-ton carrying capacity, 
and the paying load bore a proportion of 61.86 per 
cent, of the total, In 1889, when the large-capacity 
wagons were introduced, the carrying capacity was 
20 tons, and the proportion of paying to total load 
65.26 per cent., as compared with 72.17 per cent. 
for the new wagons just ordered. The earnest- 
ness with which this improvement of rolling-stock 
has been carried out is further suggested by the 
fact that this year one-fourth of the goods wagons 
are of 35 tons capacity. This is regarded as the 
most suitable size for Natal, and when it is remem- 
bered that the gauge is only 3 ft. 6 in., there will 
be general agreement with this view. Some of the 
wagons are fitted with low sides—from 19 in. to 
24 in.—for the easy loading of machinery. 

As to the development of traffic on the lines of 
Natal, the wool crop has been deficient for three 
or four years, but the anticipations are in favour of 
better times : ten years ago as many as 11,000 tons 
of wool were dealt with; the same applies to 
cargoes of hides and skins. There has been a very 
satisfactory development in the potato trade, and 
also in sugar-cane, the tonnage of the latter having 
in ten years increased 64 per cent. The principal 
improvement, however, has been in live stock, 
firewood, timber, and minerals, coal naturally 
coming first in this latter category. Here there 
is a good prospect of developing trade with the 
Transvaal. Lately there have been reductions of 
the mining companies’ charges, and rebates are to 
be allowed for coal that is shipped for the replenish- 
ing of the bunkers of vessels as well as for cargo. 
There is every intention to develop the export of 
coal from the colonies. Notwithstanding the dis- 
turbance due to the war, the amount of coal dealt 
with by the railways has steadily increased, and is 
now over half a million tons—five times what it 
was ten years ago. In regard to merchandise con- 


veyed by rail the tonnage is fourteen times what 
it was ten years ago. 

The general progress of the railways is indicated 
by the fact that although in ten years the length of 


railway opened has barely doubled, the receipts 
from passengers has increased four-fold, while the 
goods tonnage conveyed has multiplied more than 
six-fold, and the receipts seven-fold. The total 
revenue, notwithstanding reductions in rates, is 
five times greater than it was ten or twelve years 
ago. At the same time the train-mileage has only 
increased by three and a half times, so that the 
receipts per train-mile, instead of being about 7s., 
as they were in the early ‘nineties, now reach the 
very satisfactory total of 10s By reason 
largely of the heavier train loads and more econo- 
mical traction, the expenses per train-mile have not 
increased in quite the same ratio, the total to-day 
being 7s. 4$d. per train-mile, and thus it comes 
that the net receipts bear a greater ratio to capital 
than formerly, the percentage being 7/. 6s. per 
100/.—rather more than double the average return 
of the early ‘nineties. 

The Government are continuing their policy 
of improving the lines. In view of the very 
satisfactory return on capital which we have 
indicated, there is probable justification for more 
favourable terms to traders. The provision of 
additional means for the effectual working of 
the lines will involve an addition to capital ex- 
penditure of 1,200,000. within the next two 
years. But if the works are conceived on the same 
sound principle as recent improvement schemes, 
lasting good is sure to result. In addition to 
improving the permanent way and rolling-stock, 
considerable work has been done at the Durban 
workshops, so as to facilitate and cheapen the 
repairing operations. The original machine, erect- 
ing, and boiler shops consisted of three bays, 
measuring 352 ft. by 143 ft., and these are now to 
be extended by the addition of two bays totalling 
200 ft. by 352 ft. There have been added during 
the year a pneumatic-tool plant and an hydraulic 
boiler-riveting installation, while in the machine- 
shop 171 new machine-tools have been laid down 
and 96 more are under order. All the machines 
are to be driven by electric motor, and high-speed 
cutting steel tools are being applied. From first to 
last, therefore, it will be recognised that the future 
prospects of the Natal Colony depend very largely 
on the railway facilities provided, and the most 
recent report on the subject by the general 
manager, Mr. David Hunter, indicates that the 
policy pursued merits the fullest success. 








PERUVIAN MINING. 

A REMINDER of the progress now being made by 
Peru, in the development of its numerous and 
valuable mineral deposits, comes in the shape of 
an announcement that a large electrical equipment 
is to be installed in the smelting plant, &., now 
under construction at Cerro de Pasco, and that 
the railway from Oroya to the mining district is 
expected to be completed during the coming month. 
The Cerro de Pasco mines possess potentialities 
equal as regards copper and some other minerals 
to almost any other group in the world; but 
they have not been properly opened up yet owing 
to their remoteness and to lack of cheap transport. 
The railway, however, will make a great difference, 
and with the large modern plant now being fixed 
up, the output of minerals promises soon to advance 
very substantially. The district was discovered in 
1630, during the Spanish dominion of Peru, and has 
been known more for its silver than for anything 
else, having produced something like 50,000 tons 
of the metal. When, in 1899, the oxidised silver 
ore near the surface became of a very low grade, 
attention was drawn to the sulphides, which were 
found to contain great quantities of copper; the 
result was that the surface silver ore was abandoned, 
and. the copper ore was worked instead. There 
being no smelting plant in that region then, the 
ore had to be sent abroad. The Cerro de Pasco 
Company, an American concern, bought, three 
years ago, nearly three-fifths of all the mines 
in that district for the sum of 1,000,0001. ster- 
ling. The same company is now building the 
wae from Oroya. Near Cerro an English 
company — the Chuquitambo Gold-Mines Com- 
pany—works a large body of copper and gold ores, 
and a 40-stamp battery is working. This plant 
will be increased to 100 stamps. A Peruvian com- 
pany has built, and is working very successfully, 
a large copper-smelting plant (Huaraucaca) in 
Cerro. There are mines in the departments of 
Ica, Lomas, and Chimbote ; but they are not of so 





much importance as those of Central Peru. Next 





to Cerro ranks Yauli, which ships much copper 
abroad in the form of matte. The richest provinces 
in gold are Sandia, Carabaya, Paucartambo, and 
Pataz, more especially in Poto (Puno), where min- 
ing is prosecuted on a large scale and with excel- 
lent results, as well as in Santo Domingo (Cara- 
baya, Puno) and in El] Gigante (Pataz, Libertad). 
The richest mineral coast is that of Camana. It is 
difficult to give an exact total amount of the pro- 
duction. The exportation is subject to a tax of 
3 per cent.; but a large portion of the metal annu- 
ally leaves the country without passing through 
the Customs, nor is there any account kept of 
the quantities of. gold which are employed in the 
arts. The output of silver does not make rapid 
progress because of the low price:of the metal, 
but more is now being obtained from copper and 
other ores. The exploitation of iron at present 
is of no great importance to Peru. A consider- 
able area of this metal is found in Tembo- 
grande (Piura), and in the provinces of Calca and 
Lares there are veins which give 80 per cent. 
of metal; it likewise exists in various other parts 
of the country, but as the value of the iron mines 
is not very great, no serious attention has been 
given to them as yet. The principal port of Piura 
is Paita, and iron works established there could 
easily poy all the Pacific Coast with iron rails, 
as coal and iron are very cheap and abundant. 
Many varieties of coal are found—namely, anthra- 
cite, lignite, pit-coal, and peat. The first of these 
occurs principally in Hualgayoc, Salpo, Huama- 
chuco, Sieadian Recuay, Cajatambo, Cerro de 
Pasco, Yauli, Jauja, Huancayo, and Moquegua. 
The second—lignite—abounds near the River Car- 
bon, in the Paucartambo Province (Cuzco), as well 
as on the brows and level parts of the Eastern 
Andes. Peat is found in all the marshy ravines 
and level parts of the Sierra. The most important 
peat area is in the Salinas pampa, between the pro- 
vinces of Moquegua and Arequipa. Besides these, 
there is a solid hydrocarbon which is not anthracite 
nor pit coal; it is exploited as a combustible, but 
may be considered as asort of bitumen. Many of 
the mines which are inscribed in :the ‘‘ Patron de 
Mines” as coal-mines are of this class. The 
deposits of Hualgayoc are said by Professor Fuchs, 
of the Lima School of Mines, to be very extensive, 
and the Pacific Company, an American concern, 
has already made a survey for the building of a 
railroad from Cherrepe, on the Pacific Coast, to 
Hualgayoc, some 180 miles inland. Farther south 
is the Department of Ancash, the mineral wealth 
of which has been fully described by the late Dr. 
Ramondi, who devoted his whole life to the study 
of the natural history of Peru. The coal deposits 
are ‘‘ very extensive,” and quite recently a conces- 
sion has been granted to a Lima syndicate for 
building a railway to the coal-fields, starting from 
Suchiman, the actual terminus of the Chimbote 
Railway. 

In Huancavelica very extensive deposits of cinna- 
bar were formerly worked, and furnished mercury 
to all the South American silver-mines, the ores of 
which were treated only by amalgamation. Recently 
the Government sent a scientific expedition to 
study these deposits, and the outcome will pro- 
bably be an increase in the world’s supply of this 
very valuable mineral. The two principal pro- 
perties are Mount Santa Barbara and the Gran 
Jarallon. The latter is being worked ona small 
scale with old furnaces, causing thereby a loss 
of 50 to 60 per cent. of mercury through escapes. 
But notwithstanding this, there is a good deal of 
profit, as a ton of mineral earth from the surface 
gives from 51b. to 61b. mercury; the cost of 
extraction is 60 cents per pound, and the output 
is sold at 100 cents—the usual price. With modern 
furnaces the price would be 30 sols per flask of 
75 lb., and this is sold in Chili, Bolivia, and Peru 
at from 100 sols to 120 sols, the profit being from 
300 to 400 per cent. The Santa Parbars alone pro- 
duces 10,000 quintals of quicksilver per annum, the 
whole amount being consumed in the country and 
otherSouth Americanrepublics. This mine is capable 
of producing far. greater quantities, there being 
suflicient minerals to last 100 years, — 10,000 
quintals of mercury per annum. There is coal in 
abundance at 12 sols per ton, and fuel for 2 sols. 
Plenty of men for the work are to be had in all the 
villages near the mines, the usual tariff for labour 
of 10 hours a day being 50 cents. Another mineral 
which is being obtained in increasing quantities is 
petroleum. In the Department of Piura (Northern 
Peru) four companies own large oil properties—the 
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London-Pacific Petroleum Company, El Estableci- 
miento Industrial de Zorritos, the South American 
Petroleum Company, and the Compagnie Francaise 
des Petroles de |’Amerique du Sud. The two first- 
named are the only ones actually working. The 
oil- fields of Peru have not yet been carefully 
studied. They cover an immense area along the 
Pacific Coast, and very frequently large spots of 
oil are seen in the ocean, near.the coast, rising 
from the underlying oil strata. Coal, iron, and 
sulphur are found in the same department ; 
deposits of the latter have already been explored, 
and the property has been secured by a French 
company. 








NOTES. 
Tue ANTWERP CONFLAGRATION. 


ALTHOUGH subject to considerable exaggeration 
in the daily Press, the Antwerp fire certainly stands 
out as one of the most serious of its kind that has, 
so far, taken place in connection with the storage 
of inflammable liquids, and should serve as an 
object-lesson to our public authorities. In extent 
the fire was gigantic, and mere good fortune in the 
matter of direction of the wind prevented a holo- 
caust from which Antwerp would have taken 
years to recover. Two modern petroleum stores 
were affected, but an adjoining third, as well as 
a benzine store close by, escaped by being on 
the windward side, whilst the wind itself was not 
strong enough to carry burning material to the 
docks or shipping. A gale of wind would have 
simply enveloped about a mile of riverside sheds. 
As to the origin of the fire, the greatest secrecy is 
maintained, and even Mr. Edwin O. Sachs—who 
was given exceptional facilities for investigation 
—>prefers to remain silent on this point, and in reply 
to our inquiries only says that the so-called official 
version is obviously incorrect. As to the spread of 
the fire, he is, however, quite emphatic that this 
was due to a lack of ordinary safeguards in con- 
struction and administration, which is the less 
intelligible as the stores were new; and, in 
fact, the tank which started the fire had appa- 
rently only been filled for the first time since the 
opening of the new stores.. The Antwerp authori- 
ties allow the petroleum companies to do pretty 
well what they like, and, failing rigid restrictions 
and careful supervision, the companies’ own preven- 
tive measures against spread of-fire were quite ama- 
teurish. We understand that there will be an official 
judicial inquiry into the Antwerp disaster; but, 
having regard to the circumstances, it is not improb- 
able that the British Fire-Prevention Committee will 
issue an independent report, with the aid of several 
of their foreign correspondents, such as the fire 
chiefs of Hamburg, Amsterdam, and Ghent, who 
are particularly versed in the question of Con- 
tinental petroleum risks, and are also visiting the 
scene of the disaster. Such a report would, no 
doubt, be of great value, and assist our home 
authorities in pressing forward their long-intended 
precautionary measures regarding tlie storage of 
inflammable liquids—measures that have been all 
too long delayed. We shall revert to this fire on a 
later occasion ; for the present we merely point to 
the lesson it teachesus -and the necessity of such 
lessons being taken'to heart. © ~ ° 


Exectric Arcs BetwEEN CooLep ELECTRODES. 


In accordance with the ionic theory of the elec- 
tric arc, at which J. J. Thomson, Mitkievich, and 
J. Starck have independently arrived, a high tem- 
perature of the cathode should be essential for the 
maintenance of the arc, but a high temperature of 
the anode would not be required. In investigating 
these phenomena, J. Starck and L. Cassuto, of 
Goettingen, first made use of the U-shaped elec- 
trodes which Tommasi applied in 1881—brass tubes 
through which water was circulating. But as the 
ends of the tubes always became very hot, they 
tried different arrangements, frequently using one 
Stationary pencil electrode, and one revolving 
cylindrical electrode, fixed to the shaft of an elec- 
tric motor. The pencil rested either against the 
top of the cylinder, near its edge, or against the 
circumference, the cylinder being effectually cooled. 
An are proved possible between a fixed cathode 
and a revolving cold anode, but impossible be- 
tween a cold revolving cathode and a fixed hot 
anode. When the arc is struck with the electrodes 


at rest, and the cylindrical cathode very slowl 
i the arc sticks for a little while to rd 
ot place, growing longer ; but it soon breaks off. 





In these experiments currents of 7 amperes were 
applied, which required very efficient cooling. Low- 
current intensity arcs of 0.5 ampere could be main- 
tained with the high pressure of 400 volts as a mini- 
mum. Under these conditions, a glow was noticed at 
the cold cathode, which would not pass into an arc 
however, whilst the arc could easily be kept up 
between a hot cathode and a cold anode. In this 
case the cathode alone sends out vapour, and part 
of the arc consists only of the bluish-red gases of 
the air. Starck and Cassuto experimented also 
with arcs between an po sl pencil electrode of 
carbon or platinum, coated with lime up to its 
point, and an easily evaporating electrolyte, like an 
aqueous solution of zinc sulphate. The sulphate 
was contained in a glass bulb, and the lower elec- 
trode formed by a brass tube, reaching with its 
upper closed end nearly up to the surface of the 
liquid. Here, again, an arc was only possible when 
the hot upper pencil electrode was the cathode ; 
but at pressures of 1860 volts a glow was visible 
with reversed poles. It is for these reasons that in 
the Wehnelt interrupter the platinum point must 
be the anode.. If the pencil electrode is lowered into 
the liquid, and then raised again, leaving a dropat the 
end of the electrode, the drop will evaporate, and the 
current at once be interrupted when the carbon pencil 
is the anode ; when the pencil forms the cathode, 
the drop also evaporates, and then the arc appears. 
The evaporation of the liquid anode is so rapid that 
a depression is noticed on the surface of the zinc 
sulphate solution under the cathode pencil. When 
the liquid is the cathode, it is raised, while 
the arc:and the glow are maintained even when 
no current is passing, in the latter case, owing to 
static attraction. The production of vapours has 
a considerable influence on the changes which the 
electrodes undergo in shape. The. effects of the 
vapour pressure, observed by Dewar already in 
1882 with the aid of hollow electrodes, have also 
been investigated by Starck and Cassuto, whose 
researches on these questions, and, further, on the 
the electric arc between mercury and carbon, have 
been published in the Physikalische Zeitschrift, of 
last June. There is evaporation at both the elec- 
trodes of the normal are ; the less vapour we have 
the lower will be the potential difference of the arc, 
which is made up of the drops of potential at the 
anode and at the cathode, and of the fall of potential 
in the arc itself, this latter component depending 
upon the length of the are. 


A Recorp 1n Burintpinea ConsTRUCTION. 


An addition has been made, and was opened to- 
day, to the well-known factory at Kilbowie, near 
Glasgow, of the Singer Manufacturing Company, 
which probably constitutes a record, not only in 
respect of size, but also in the time taken to com- 
plete the structure. At these works the company 
have been producing sewing-machines at the rate 
of 800,000 per annum, but found that while other 
departments could produce more, their cabinet fac- 
tory prescribed this limit. They therefore decided 
at the beginning of the year to make an addition 
in order to increase production to 1,000,000 sewing- 
machines per annum. The contract for the new 
building was let to Messrs. Robert McAlpine and 
Sons, a well-known Glasgow firm, who had erected 
the original factory 21 yearsago. One of the condi- 
tions of contract was that the work should be com- 
pleted within six months, a heavy penalty being 
specified for each day taken beyond this limit. 
The firm have succeeded in constructing the 
immense building within the time limit, notwith- 
standing that it was found necessary to carry the 
foundations for some part of the area to a depth of 
22 ft., owing to the bed of an ancient stream being 
discovered. The test-load on the foundation was 
9 tons per square foot, three times the normal load 
of the building. The structure measures 800 ft. 
long, 80 ft. wide, and the six floors, with flat roof, 
make a height of 90 ft. from surface level. A more 
suggestive indication of. the extent of the structure 
is afforded by the statement that the building is 
equivalent to an erection 40 ft. deep and 30 ft. 
high, stretching along a thoroughfare for almost 
exactly one mile. The four walls are built of brick- 
work, 36in. thick at the base, narrowing to 18in. at 
the top, having at intervals of 15 ft. 4in. buttresses 
3 ft. wide, and projecting 18 in. from the face. The 
intermediate supports for the floors consist of three 
steel columns in the width of 80 ft., set at 15 ft. 4 in. 
centres in the longitudinal line. These columns 
are built of channel section, there being four 12-in. 





the two lower floors, two channels forthe third 
and fourth floors, and }{-beams for the fifth and 
sixth levels. The main girders, which are trans- 
verse, are formed of two joists riveted together, 
while the longitudinal beams rest on these at 
3-ft. 3-in. centres. The calculated load per square 
foot of floor is 300 lb. The steel was of 27 to 32 tons 
ultimate tensile strength, with a minimum elonga- 
tion of 20 per cent. in'8in. While concrete was 
used as a bottom for the brick foundations, a new 
material known as “‘ferrolithic” was adopted for 
casing the steelwork and for forming the floors. 
This ferrolithic, which is largely adopted by 
Messrs. McAlpine, is formed of the slag of 
steel furnaces, broken to cubes of 1% in., the 
proportions being four of slag to one of 
slag-sand and one of cement; and it is claimed 
that it exceeds in tensile strength by 50 per 
cent. concrete made with four parts of crushed 
granite. At no place is there less than 14 in, 
in thickness of ferrolithic around the steel- 
work, while between the longitudinal joists the 
thickness is 4 in. Diagonal wooden joists 2 in. 
deep are laid over this flooring at 18-in. centres, 
the intervening spaces being filled flush with ferro- 
lithic, and over this are two thicknesses of flooring, 
the bottom layer being tongued and grooved, and 
the upper boarding plain jointed, but transverse 
to the bottom timbers. The:minimum thickness 
of floor is thus 8} in. The roof is of ferrolithic, 
covered with a layer of Seyssel rock-asphalt, and 
with a slope to pass off rain-water. In addition to the 
structural provision against fire, there is a complete 
system of sprinklers, and the building is divided 
by fire-resisting walls of ferrolithic into four com- 
partments, the doors of communication being of 
tin-lined timber, running on inclined rails, and 
held open by balance-weights, the chain of which 
is released automatically by the fusing of a solder 
link when the temperature becomes abnormal. 
Ajacent to the transverse division-walls there-is, at 
each floor, an exit to an outside iron gangway com- 
municating with the adjoining compartment. At 
each end of the building there is also an outside 
flight of stairs with exits from the roof. and each 
floor, while on the top floor there is an. iron gang- 
way on to the roof. Workmen imprisoned by fire 
have therefore clear exits in addition to the ordinary 
flights of stairs which are accommodated, along 
with a large hoist, in four towers communica- 
ting with each floor in each compartment. On 
the top of two of these are tanks of 10,000 
gallons capacity for the sprinkler ‘water. The 
building is thus not only of exceptionally large 
dimensions, but admirably equipped against fire, 
and the splendid performance in the construction 
of it within six months is established by the further 
fact that the excavations for foundation involved 
the movement of 17,000 tons of earthwork, the 
laying in situ of 7000 tons of concrete; the building 
of 23,000 tons of brickwork, the erection of 4000 
tons of structural steel and iron, the formation of 
14,000 tons of ferrolithic. The floor area is 8} acres, 
and the side windows, which have rolled steel 
framing, are 1} acre in extent. 





Mininc Macuingry.—The foreign and colonial demand 
for British mining machinery been good this year, 
and the improvement appears to be stillcontinuing. The 
value of the sy 2 in July was 89,203/., as on ge 
with 77,4102. in July, 1903, and 48,6080. in July, 1902, In . 
the seven months ending J uly 31 this year mining machi- 
nery was exported to the aggregate value of 528,536/., as 
compared with 437,409/. in the corresponding period of 
1903, and 319,666/. in the corresponding period of 1902. 
There is some demand for British mining we upon 
the Continent, the exports in that direction in the first 
seven months of this year being valued at 54,768/., as 
compared with 20,888/. and 26,350. in the corresponding 

riods of 1903 and 1902 repectively. The UColoni 
sone however, is of far more importance, the ship- 
ments to the three principal Colonial groups during the 








first seven months of the last three years having been as 
follows :— 
Colonial Group. | 1904. | 1903. | 1902. 
BES Wedd Gs Se gi 
British South Africa ‘as | 234,386 198,965 | 117,852 
British India 1. wet 46,264 «| 87,671 40,887 
Australasia .. =... | 68,445 | 61,271 58,687 


It will be observed that South Africa is the great market 
for our mining machinery. It has always been pene 
that the close of the Boer War would be followed by a 
great revival of South African mining enterprise; and 
now that the importation of Chinese coolies appears 
likely to solve the great labour difficulty, the outlook is 





by 3-in. by }-in. channels, with six cover-plates for 


certainly cheering. 
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BRITISH RAILWAYS. 


Tue satisfactory fact is established that, notwith- 
standing the competition of bicycles, motor-cars, and 
tramways, the railways of the United Kingdom earned 
last year a larger revenue than ever. At the same 
time the somewhat damaging fact is disclosed that 
the progress -of railway revenue is less rapid than it 
was; it is not altogether arrested, but it has lost 
something of its old elasticity. The annexed table 
shows the number of miles of railway in operation 
in England and Wales, Scotland, and Ireland, with 
the revenue collected for the ten years ending with 
1903 inclusive :— 


Year. Miles. Revenue. 
£ 
1894 20,908 84,310,831 
1895 21,174 85,922,702 
1896 21,277 99,119,122 
1897 21,433 93,737,054 
1898 21,659 96,252,501 
1899 21,700 101,667,065 
1900 21,855 104,801,858 
1901 22,078 106,558,815 
1902 22,152 109,469,720 
1903 oe ba 22,433 110,888,714 
It would thus appear that the average amount ac- 


quired per mile in operation has risen from 4032/. in 
1894 to 4943/. in 1903. This is undoubtedly a proof 
of the tendency of British railways to steadily become 
more productive with the general growth of popula- 
tion, tr ace and wealth, and the construction of 
the new lines brought into operation during the last 
ten years would certainly seem to have been justifi- 
able; but the weak point in the railway situation still 
remains—viz., the large amount of additional capital 
which has been crates. year by year upon previously 
constructed sections. The outlay of this capital may 
have been justifiable, but it has, none the Tons, been 
an additional burden upon the energies and resources 
of British railways. The growth of capital during 
the ten years ending with 1903 inclusive was remark- 
ably heavy. This is abundantly demonstrated by the 
annexed figures, showing the amount of paid-up capital 
at the close of each of the ten years :— 


Year, Capital. Year. Capital. 

£ £ 
1894.. 985,387,355 1899.. 1,152,317,501 
1895... 1,001,110,221 1900.. 1,176,001,890 
1896.. 1,029,475,335 1901.. 1,195,564,478 
1897.. 1,0€9,765,095 1902. +» 1,216,861,421 
1898.. 1,134,468, 442 1203.. -» 1,245,028,917 


The average cost per mile in operation accordingly 
advanced from 42,347/. in 1894 to 55,945/. in 1903, 
showing that British railways are about the most costly 
in the world. The continual growth of capital ex- 
penditure has, no doubt, been a source of anxiety to 
railway managers, while the tendency of working ex- 

enses to increase has been an sanialle grave matter. 

ilway directors and managers have, however, coped 
not altogether unsuccessfully with this latter difficulty. 
In 1894, 1895, and 1896, the average ratio of workii.g 
expenses to traftic receipts was 56 per cent. In 1897 
the ratio further advanced to 57 per cent.; in 1898, to 
58 per cent.; in 1899, to 59 per cent.; in 1900, to 
62 per cent.; and in 1901, to 63 per cent. Since 1901 
economies of all kinds have, however, been enforced, 
and the result has been that in 1902 and 1903 the 
ratio was brought down to 62 per cent. The net 
revenue of British railways for each of the ten years 
ending with 1903 inclusive was as follows :— 


Year. Net Revenue. Year, Net Revenue. 
£ £ 
1894... 37,102,518 1899.. 41,576,378 
1895... 38,046, 1900.. 40,088,338 
1896... 89,926,698  1901.. 89,069,076 
1897..  .. ° 40,653,250 1902.. .. 41,628,502 
1898..  .. 40,291,958  1903.. .. » 42,326,859 
The general conclusion is that British railway pro- 


perty possesses more stability than is, perhaps, gene- 
rally supposed. It is also right to remark that the 
increase in capital to which we have called attention 
has been, to some extent, the outcome of reorganisa- 
tion oe, and of the doubling of the more 
important lines. 








PrrsonaL.—Messrs. Fleming and Ferguson, ship- 
builders and engineers, Paisley, have opened offices at 
9, Fenchurch-avenue, and have appointed Mr. Geo 
Anderson as their London representative.—Messrs. H. 
Coltman and Sons, of Midland Iron Works, Lough- 
borough, Leicestershire, advise us that they have arranged 
to discontinue their warehouse at 16, Clyde Works, 
Aberdour-street, Old Kent-road, London, 8.E., as frem 
September 30. 

AMERICAN MetuHops. — The directors of the North- 
Eastern Railway have resolved to send another party of 
North-Eastern officials to the United States, the informa- 
tion already acquired with to American methods 
having been productive of satisfactory results. The 
secon == will be composed of Messrs. S. Holliday and 
H. H. Carrick, traffic superintendents at Newcastle-on- 
Tyne and Sunderland respectively; and Messrs. A. C. 
Stamer, J. H. Smeddle, and C. Baister, locomotive 


superintendents at York, Darlington, and Gateshead. In 
addition to visiting the St. Louis Exhibition, they will 
make a tour of inspection over the Pennsylvania and 
other leading American railroads. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Markct.—The American advices to 
hand last Thursday, instead of having a depressing, had 
rather an opposite effect, and in the forenoon business 
was firm, the price of Cleveland warrants rising 14d. per 
ton cash and 2d. per ton one month. In the afternoon 
business was done at 43s. cash and 43s. 14d. one month. 
The advance continued upon Friday, the market still 
being steady and strong, no doubt in sympathy with 
the Stock Exchange improvement, and a fair busi- 
ness of 5000 tons Cleveland was dealt in at 433. 4d. 
cash and 43s. 44d. one month. The settlement prices 
were :—Scotch, 51s. 6d.; Cleveland, 43s. 3d.; an 
hematite iron, 52s. 6d. Taking the week ending on 
Saturday, the report all over was that the market 
had been fairly active, a turnover of 25,000 tons of 
warrants having been dealt in, the latter part of the week, 
of course, being busier than the beginning. The dulness 
of the steel trade, and the keen gy sem experienced 
by British manufacturers, alike from Germany and 
America, are tending to keep thejprospects of trade rather 
flat. There is still no change in Messrs. Connal’s stock of 
pig iron—9560 tons. Merchants’ current quotations for 
makers’ No. 1 are as follow:—Coltness, 65s. per ton; 
Gartsherrie, 56s. 6d.; Summerlee, 57s. 6d.; Calder, 58s.; 
Langloan, 65s.; Clyde, 56s.; Carnbroe, 52s. 6d.; and 
Monkland, 52s.—all shipped at Glasgow. Shipped: at 
Ardrossan, Eglinton, 50s. 6d.; Glengarnock, 57s.; Dal- 
gr gp shipped at Ayr, 50s. 6d.; Shotts, at Leith, 
58s. 6d.; and Carron, at Grangemouth, 57s. 6d. During 
the week there have been shipped from the various 
Scottish ports 5782 tons of Scotch pig iron, as 
against 4181 tons in the same week last year—an 
increase of 1601 tons. The total shipment. since 
January 1 is 188,193 tons, as against 220,834 tons in the 
same period in 1903—a decrease of 32,641 tons. The 
business done in the warrant market on Monday was but 
trifling and prices were rather easier. Over the day Cleve- 
lands declined 14d. per ton cash and 2d. per ton one 
month. In the morning 1500 tons changed hands, and 
in the afternoon 3000 tons. With the exception of 
Scotch, which had gained 3d. per ton, the settlement 
prices were the same as on Friday. The downward 
drop was even more apparent yesterday, when cash 
warrants fell 24d. to 42s. 114d., and iron at one month 
was 2d. lower to 43s. 1d. There was not much business 
done yesterday. The market only admitted of one 
change in the pig-iron market this morning, only one lot 
of Cleveland warrants being dealt in at 42s. 114d. per 
ton one month, but the tendency at the close was firm, 
and prices recovered 14d. to 43s. cash.and 43s. 1d. sellers 
one month. The market continued very idle, but steady in 
the afternoon, when 1000 tons changed hands at 42s. 11d. 
cash and 43s. 04d. one month. 


Scottish Steel Trade.—The tone in the steel trade con- 
tinues fairly good. Shipbuilders and engineers have 
been in sy os of a good many inquiries, and this naturally 
reflects on the steel industry. Steel-makers report in- 
quiries coming more freely, which points to the likelihood 
of an increased volume of business. 


Sulphate of Ammonia.—The demand for sulphate of 
ammonia and other by-products keeps very quiet. The 
present price for sulphate of ammonia is from 111. 12s. 6d. 
to 11/. 15s. for prompt business. 


Cromarty Light Railway.—Sir Arthur Bignold, M.P., 
chairman of directors of the Cromarty Light Railway, 
presided on Friday last at a meeting of the company, 
when it was resolved to go on with the undertaking. 
There were submitted estimates for the construction of 
the line amounting to 97,000/., and it was reported that 
all the funds, with the exception of a sum of about 8000/., 
een forthcoming. A share prospectus will shortly be 
issued. 


Threatencd Strike of Scottish Miners.—Meetings have 
been held within the last few days in different mining 
centres to discuss the serious position of the outlook in 
the Scottish mining industry, and to-day a conference of 
the Scottish Miners’ Federation is being held in Glasgow. 
All the mining districts in Mid and East Lothian are 
determined to stick ther to maintain the 5s. 6d. a 
shift rate throughout the whole of Scotland, and in this 
endeavour they expect to have the hearty co-operation 
of English and Welsh miners. The finding of the meeting 
held at Cardiff last week, and addressed by Mr. T’. 
Richards, secre’ of the South Wales Miners’ Federa- 
tion, was that ‘‘the whole force of the federation must 
be placed at the disposal of the Scottish miners, if 
the employers insist upon pushing matters to extremes.” 
At Allanton Colliery, Larkhall, about one hundred men 
working the Virtuewell seam have been informed that 
it is the intention of the masters to reduce them 3d.. per 
ton, equal to 9d. per day in wages. If the men deter- 
mine to strike, the Lanarkshire Miners’ Union will sup- 
port them. 


Clyde Shipbuilding in  August.—There have been 
launched on the Clyde during August 16 vessels of 
27,590 tons, one warship (2850 tons), 13 screw steamers 
(23,780 tons), and two sailing vessels (960 tons), as against 
21 vessels, totalling 61,730 tons, in the same month last year. 
The largest of the steamers were the Ghazee (4800 tons), 
for the Mogul Steamship Company, Limited, and the 
Cape Breton (3600 tons), forthe Lyle Shipping Company, 
Greenock, both built by Messrs. Russell and Co., Port 
Glasgow; the Martaban, built by Messrs. Denny Brothers, 
for Messrs. P. Henderson and Co. ; the Gladiator (3250 
tons), built by Messrs. Connell and Co., Whiteinch, to the 
order of Messrs. T. and J. Harrison, Liverpool ; and the 
Wimmera (3100 tons), built by Messrs. Caird and Co., 





Greenock, for a Melbourne firm. The warship, a Navy 
scout of 2850 tons—the Forward—was constructed at the 
Fairfield yard. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was a very 
thin attendance on ’Change, and the market was dull, 
with little business doing. Traders attributed the un- 
satisfactory state of affairs to the continued steady addi- 
tion to the public warrant stores and the less favourable 
reportsfrom America. Sales were recorded at 43s. for early 


d | f.0.b. delivery of No. 3 g.m.b. Cleveland pig, and that 


= was generally named by both makers and merchants. 
uyers, as a rule, would not offer more than 42s. 104d., 
and it was reported that a small business had been done 
at that figure. No. 1 was put at 45s., and No. 4 foundry 
was on sale at 42s. 9d. “The lower qualities were still 
plentiful and weak in price. Grey forge was offered at 
4ls. 9d., mottled was on sale at 40s. 9d., and white was 
obtuinable at 40s. 6d.. East Coast hematite pig was 
again reduced, and market rates cannot now leave any 
profit to producers. The output was reported to be con- 
siderably in excess of requirements, and both makers and 
merchants were pressing sales. Business was done at 50s. 
for early delivery of mixed numbers, and by the close of 
the market there were plenty of sellers at that price. 
No. 1 fell to 50s. 6d., and No. 4 forge to 48s. Spanish ore 
was not quotably altered, Rubio of 50 per cent. quality 
still standing at 14s. 6d. ex-ship Tees. To-day the 
market was again very quiet. 

Manufactured Iron and Stcel.— After having been 
stationary for nearly six months, one movement has been 
made in quotations, steel ship-angles having been re- 
duced by 5s. per ton. Prices of other descriptions are 
not altered. Several branches of the manufactured iron 
and steel trades are in anything but a satisfactory state, 
but makers manage to keep going. In one or two 
departments, however, there are fairly good orders 
awaiting execution. Common iron bars are 6/. 2s. 6d.; 
best bars, 6. 12s, 6d.; iron ship-plates, 67. 7s. 6d.; iron 
ship-angles, 6/. 2s. 6d.; steel ship-plates, 5/. 12s.. 6d.; 
steel ship-angles, 5/.; steel boiler-plates, 7/.; steel joists, 
51. 5s.; steel sheets (singles), 7/. 5s.; steel sheets (doubles), 
7/. 15s.; and heavy steel rails, 4/. 10s.—all less 24 per 
cent. discount, except rails, which are net. 


Shipments of Iron and Steel.—The total shipments of 
iron and steel from the Tees for August amounted to 
105,501 tons, and were made up of 68,619 tons of 
pig iron, 14,015 tons of manufactured iron, and 22,867 
tons of steel. Of the pig 32,539 tons went foreign, 
and 36,080 tons coastwise. Once more Scotland was 
by far the largest customer, receiving 24.783 tons, 
and Italy came next with 10,317 tons. The manu- 
factured iron shipped foreign was only 5897 tons, whilst 
8118 tons went coastwise ; but of steel, 14,299 tons went 
abroad and 8568 tons coastwise. India was the largest 
receiver of both manufactured iron and steel, taking 
4563 tons of the former, and 5865 tons of the latter. 


Coal and Coke.—Coal is rather quiet, but there is more 
inquiry for some kinds. Supply, however, is abundant. 
Quotations for coke are upheld. Medium blast-furnace 
qualities are realising 14s. 3d. delivered here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. Joseph Nodder.—The death has taken place of Mr. 
Joseph Nodder while on a visit to his father at Port 
Whitby, near Toronto, Ontario. He was for many years 
the manager of the Purves flue department at the Atlas 
Works of Messrs. John Brown and Co. As an engineer 
he was well known to leading members of the profession 
both in England and on the Continent, with the more 
important towns and cities of which he was very familiar. 
Mr. Nodder was for many years closely associated with 
Freemasonry. . 

The Hardy Patent Pick .Company.—The directors of 
this company state that the net profit for last year is 
70100. 14s. 6d., which, with 993/. 19s. 10d. brought forward, 
made 8004/. 14s. 4d. to be dis; of. With this they pro- 
pose to pay the interest on the debentures and 7 per cent. 
preference shares, 24 per cent. on the ordinary shares ; to 
write off for depreciation of tools and patterns, 10000. ; 
and to carry forward 2259/7. 10s. The directors propose to 
take the reserve fund of 13,000/. to reduce the plant, 
works, and patent accounts. The depression in the coal 
and ordinary mining industries had caused a consider- 
able reduction in the sales of the company, and this, 
combined with reduced prices obtainable through com- 
petition, left the profit much less than in the previous year. 


The South Yorkshire Coal Trade.—Some improvement 
is going on in the house coal branch, and prices are much 
firmer than they were a few weeks ago, Owing to so 
many feasts just now the men are working very irregu- 
larly, and no difficulty is found in disposing of all the 
steam coal produced. There is no increase in the tonnage 
going into the works, but common coal is moving off fairly 
well. The coke trade generally is quiet, and to keep up 
prices makers are restricting their output. 


Tron and Steel.—With a drawing toa close of the holiday 
season for principals and managers, there are rather more 
inquiries in the market for raw material, and the hope is 
expressed that in another month a distinct improvement 
will have set in. At present the situation is far from 
encouraging. There is very little buying going on, and 
production is being kept down as much as possible. The 
condition of the coal trade is adversely affecting other 
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branches. Those who supply collieries with stores and 
general requisites complain that orders‘are given: out very 
eparingly and for limited quantities, and prices are much 
cut. The output of steel of all kinds is still being severely 
restricted on account of the slackness of demand. The 
introduction of the high-speed steel has led to the develop- 
ment of trade here in twist-drills,; -milling-cutters,- and 
similar tools. The tool trades, taking them all round, 
however, are only quiet. 
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NOTES FROM THE SOUTH-WEST. 

Curdif.—The demand for large steam coal has been 
fairly good, and there has been more inquiry for other 
descriptions. The best large steam coal has made 
13s. 9d. to 14s. 3d. per ton, while secondary qualities have 
brought 12s. 3d. to 13s. 6d. per ton, The demand for 
household coal has not been active, but late rates have 
been supported. The best ordinary household coal has 
made 133. 6d. to 14s. per ton, while secondary qualities 
have ranged from 10s. 6d. to 13s. per ton. No. 3 
Rhondda large has made 13s. to 13s. 3d. per ton. Coke 
has been pretty well supported ; foundry qualities have 
made 17s, 6d. to 18s. 6d. per ton; while furnace ditto 
have brought 153. to 16s. 6d. per ton. As regards iron 
ore, Rubio has made 13s. 6d. per ton; Tafna, 14s. 6d. 
to 14s. 9d. per ton; and Almeria, 13s. 6d. to 13s. 9d. 
per ton. 


American Steel at Newport.—Imports of American steel 
and iron to Great Britain, and especially to South Wales, 
are once more becoming large. This week the steamer 
Huelva has arrived at Newport with 2245 tons of billets 
from Baltimore to the order of Messrs. Lysaght. 


Pontypridd and Caerphilly.—A trial trip of a new 
steam motor carriage, which the Alexandra Docks and 
Railway Company will soon begin to run between Ponty- 
pridd and Caerphilly, took place on Friday, when the car 
ran to and from Newport Docks and Pontypridd, making 
anexcellent.trip both ways. The newservice will make at 
least seven journeys each way, and will stop, when pas- 
sengers require it, at nine halting-places. There is accom- 
maedion or 52 passengers. On her tests the car covered 
from 24 to 30 miles an hour. 


The Swansea Valley.—The weekly output of the blast- 
furnaces has been satisfactory ; but of twenty-two fur- 
naces in the valley only sixteen have been in blast. The 
tinplate mills have been generally busy. The local col- 
lieries have in most instances been working irregularly. 


Dowluis.—The steel rails turned out of late have been 
principally for home orders, but..the steel-plates and 
tish-plates worked in the Big Mill have been principally 
for the colonies. There has been a demand on home 
account for colliery rails and billets. 











Gas-CoaL aT Lreps.—The gas committee of the 
Leeds City Council has confirmed a recommendation of 
its sub-committee to purchase 375,000 tons of gas-coal, 
livided among 41 contractors. Of the quantity stated, 
30,000 tons are cannel coal. As has been indicated, the 
contracts have been effected at a saving of 6d. or more 
per ton, ora total economy of about 10,000/. on last year’s 
prices. 





American Iron Ort.—The United States. Geological 
Survey returns the production of American iron ore 
as follows in long tons :— 


Year. Long Tons. Year. Long Tons. 
1903.. a 35,019,308 1895.. 15,957,614 
1K2.. =f 35,554,135 1894.. 11,879,679 
1901... mre 28,887,479 1893.. 11.587,629 
1900.. BS 27,553,161 1892.. = 16,296,668 
1899.. “a 24,632,173 ~- 1891.. oe 14,591,179 
1898.. ; 19,433,716 1890.. 16,036,043 
1897... $s 17,518,046 1889... 14,518,041 
1896.. 16,005,449 


The average for the 15 years was, accordingly, 20,368,088 
long tons perannum. It will be seen that the production has 
very erent increased during the last 14 years, and it may 
be observed that the average for that period exceeds the 
maximum production of any other country in any one year. 
The iron ore obtained in 1903 came from’ 22 States and 
two Territories, Vermont and Montana reporting no ore 
mined in 1903, and Nevada being added to the list. In 
1903 the quantity of red hematite ‘mined in the United 
States was 30,328,654 long ‘tons (or 86.6 per cent. of the 
total for the country)—a decrease of 203,495 tons, or about 
1 per cent., from the 1902 production of 30,532,149 long 
tons. Minnesota contributed over one-half of the'red hema- 
tite ore, followed in order by Michigan and Alabama, each 
of those gsr b= the exception of Michigan, showing an 
increase over the 1902 totals. The total quantity of brown 
hematite mined in 1902 (3,305,484 tong tons) decreased in 
1903 to 3,080,399 long tons—a loss of 225,085 long tons, or 


7 per cent. Alabama was the most important contributor | P 


of this class of ore, followed by Virginia, West Virginia, 
and Tennessee. The Drodwotieti of magnetite in 1903 was 
1,575,422 long tons—a decline of 113,438 long tons, or 
( per cent., from the 1902 total of 1,688,860 tons. The 
three principal States mining this class of ore are New 
Jersey, New York, and Pennsylvania, ranking in 1903 in 
the order named. The carbonate ores—the least impor- 
tant class—show an increase, the 1903 total of 34,833 long 
tons being 7191 tons, or 26 per cent., more than the 
quantity mined in 1902—27,642 long tons. Asin 1902, all 
this class of ore was obtained in Ohio and Maryland. 
The output of concentrated ore in 1903 was 259,469 long 
tons, most of which was magnetically separated, the re- 
mainder having been passed through jigs. In 1903 there 
were also produced 73,264 tons of. zinc residuum for 


MISCELLANEA. 


AN electric freight-car has recently been built by the 
J. C. Brill Company for use on tram-lines in New Jersey. 
It measures 42 ft. 8in. over all, and 11 ft. 1 in. in extreme 
width. Small cranes are fitted at each side door, with 
which heavy weights can be handled. 


The Board of Trade have recently confirmed the under- 
mentioned order made by the Light Railway Commis- 
sioners:—Axminster an ica gis Light Railway 
{Further Capital Powers) Order, 1904, amending the 
Axminster and Lyme Regis Light Railway Order, 1899. 


In connection with the International Exhibition to be 
opened at Liége next year, it is P agsgrm to hold a 
‘*Congrés Internationale des Mines, de la Metallurgie, de 
la Mecanique et de la Géologie Appliquées.” The work 
of organisation has been entrusted to the Association des 
Ingénieurs sortis de l’Ecole de Liége, who have appointed 
as secretary M. Henri Deschamps, 16, Quai de l’ Université, 
Liége. The project has the support of the Belgian Govern- 
ment; and it is proposed that a meeting of the Congress 
will open on June 26, and that the proceedings shall close 
on July 1 following. A large number of interesting dis- 
cussions have already been arranged for in the various 
sections. 


Accumulator traction is now being tried experimentally 
on the Saxon State railways, where a motor-car thus 
fitted has been running since March last. This car 
carries third-class ‘passengers only. It measures 63 ft. 
over the buffers, and can accommodate 98 passengers. Its 
tare weight ready for service is 44 tons. The battery 
consists of 184 double elements fixed below the seats, and 
has a capacity of 430 ampere hours at a rate of discharge 

ual to 140 amperes. The mean voltage is 365 volts. 
There are four: 4-pole motors, which drive the wheels 
through single reduction gearing. Besides an ordinary 
hand-brake, the car is fitted with an electromagnetic brake. 
The designed running speed is 28 miles per hour. 


The present year being the jubilee of the Society of 
Engineers, the council have decided that this epoch in 
the society’s history shall be celebrated by a conversazione. 
Arrangements are therefore being made for such a con- 
versazione on the evening of November 16 next, at the 
Reyal United Service Institution, where the society’s 
ordinary meetings are held. On this occasion the Museum 
of the Institution will be thrown open to members and 
their friends, including ladies. The band of the 22nd 
Middlesex Rifles will be stationed in the Museum, whilst 
other entertainments of a suitable nature, together with 
the usual light refreshments, will be provided in other 
parts of the building. Invitations to the conversazione, 
with detailed particulars, will be issued in due course, 
and the council trust that members and associates will 
give them their hearty support on this special occasion. 


In a paper read before the American Institute of Min- 
ing Engineers, Mr. J. A. Capp refers to experiments on 
conductor rails carried out by the General Klectric Com- 
pany, which have led to the design of a new rail for this par- 
ticular purpose. Strength not being required, the section 
chosen 1s rectangular, and, therefore, easily rolled. The 
rail is thus 24 in. wide by 4 in. high, and weighs 98 Ib. 
per yard. It is dovetailed at the bottom to facilitate 
the securing of it by fish-plates. For high conductivity 
it was found most essential to keep low the percentage 


-of manganese. For a resistance not more than eight 


times that of copper the following chemical composition 
is stated to represent about the extreme limit of impurity 
permissible :—Carbon, up to 0.02 per cent.; manganese, up 
to 0.03 per cent.; phosphorus, up to 0.06 per cent.; sul- 
phur, up to 0.06 per cent.; and silica, up to 0.05 per cent. 


Ferro-concrete floors of a special type have been 
adopted by the architect, Mr. L. C. Mullgardt, in the 
new extension of the Savoy Hotel, London, W.C. In 
this the metal reinforcement consists of Johnson-Ammon 
steel-wire concrete lattice, which is supplied in rolls 
120 ft. long by 6in. wide. The individual wires are of 
steel, 4 in. in diameter, and have a strength of at least 40 
tons per square inch, Tes on a 5-ft. 6-in. span, the 
netting, without being embedded in concrete, carried 
a distributed load of 1500 1b. per square foot, the crimping 
only drawing out at the points of fracture. Some ex- 
periments with the wire embedded in concrete and sub- 
jected to loads alternatively replaced and removed would 
i of very great interest. The form in which the material 
is supplied makes it very easy to handle and fix, and also 
makes it possible to supply it in large quantities at very 
short notice. 


From a note in Le Génie Civil, it appears that the 
‘*ca-canny policy,” which ultimately led up to the great 
engineering strike and lock-out in 1897, has recently been 
adopted by glass-workers in the Pas-de-Calais. The men 
employed at a factory there agreed amongst themselves 
to reduce their output, with the -result that their em- 
loyer immediately called in the aid of the courts, hold- 
ing that the failure to give the old output for a day’s pay 
was a breach of the contract of service. Apparently the 
workers were not paid on piece, and had entered into an 
agreement which governed the rate of wages for one year. 
The employers’ contention was upheld by the courts, 
which, in a review of the whole circumstances of the 
case, state that for. several months the men gave the 
usual output. A dispute then arose with the firm, and, 
as a consequence, in February last the men suddenly 
reduced the output by 29 per cent., as the result of an 
agreement amongst themselves, causing the firm a loss of 
over 10/. per day, for which the sixty-two workmen 
involved are held liable, as also for the costs of the action. 


A revised itinerary of the excursions in connection with 
the American meeting of the Iron and Steel Institute has 


main for the most part in accordance with the provisional 
ramen sketched in our issue of June 24 last. On 
hursday, October 27, the party will leave New York for 
Philadelphia, remaining there until the following Satur- 
day, when they proceed to Washington. On Monday 
they will leave Washington, arriving at Pittsburg in the 
evening, after a stop for luncheon at Cumberland. The 
two following days only are now to be spent in Pittsburg, 
the party leaving on Thursday for Cleveland, and pro- 
ceeding thence to Buffalo on Saturday, November 5. 
Sunday and Monday will be spent at Buffalo and Niagara 
Falls, and the excursion party will be back in New. York 
by Wednesday night. An alternative excursion has been 
arranged to include the St. Louis Exhibition. This 
pew will be absent from New York from October 27 to 
ovember 12, spending a day at both Philadelphia and 
a and two days each at Pittsburg and St. 
uis. 


The New York Central Railroad Company has recently 
acquired a controlling interest on over 100 miles of electric 
railways and tramways which, by paralleling its existing 
main line, threatened to seriously injure its short-haul 
passenger traffic. When railways purchased compet- 
ing canals in this country, they were pretty generally 
credited with the intention to. starve them out,. but 
apparently it is not with any ulterior motive of this 
kind that the New York Central has made its new in- 
vestments... The a is stated to have come to the 
conclusion that for s —  amaery, sah Aots electric 
traction many advantages, and it proposes to 
develop this field of enterprise itself ; sathues ties leave 
it in the hands of independent corporations with which it 
might be impossible to come to a reasonable understand- 
ing as to the respective fields of main line railways and 
the be arg electric lines. In this connection it is in- 
tended to convert to electric traction a portion of the 
Lake Shore line which parallels their other main line. This 
latter it is intended to reserve for high-speed passenger 
and freight traffic. 








Coat.—The coal production of the United Kingdom 
last year fairly beat the record. The output and value 
for each of the ten years — in the decade ending 


with 1903 inclusive was as follows :— 
Year. Tons. Value, 
£ 
1894 .. oh oe es 188,277,525 62,730,179 
1895 .. as o% os 189,661,362 57,281,213 
1896 .. es ‘a “x 195,361,260 57,190,147 
1897 .. aa én e 202,129,981 69,740,009 
1808 .. F ee ve 202,054,516 64,169,382 
1899 .. we os on 220,094,787 83,481,137 
1900... 7 bs site 225,181,300 121,652,596 
1901 .. ‘a a AS 219,046,948 102,486,552 
1902 .. ae << ae 227,095,042 93,521,407 
1903 230,334,469 88,227,547 


The average value was, accordingly, 6s. 8d. per ton in 
1894 and 7s. 8d. per ton in 1903. At the same time prices 
have been considerably easing-off of late. 

TRIALS OF WILLANS ENGINES AT POPLAR AND BLAck- 
BURN.—In April last steam trials were made at Poplar 
Vestry Electricity Works on one of the 500-kilowatt 
Willans engines recently installed there, with a view 
to ascertaining the commercial efficiency of the Willans- 
Mather and Platt steam sets under working conditions, 
The trials were carried out under the supervision of Mr. 
P. N. Hooper, the chief electrical engineer to the Vestry 
Works, and by representatives of Messrs. Willans and 
Robinson and Messrs. Mather and Platt. The results 
obtained were with steam having only a moderate amount 
of superheat and with a comparatively poor vacuum. At 
full load with a vacuum of 25 in., and with 26 deg. of super- 
heat, a total steam consumption of 18.64 lb. per kilowatt 
was obtained on one trial, and 19.52 Ib. of steam per kilo- 
watt on a second trial; the mean of the two trials bein 
about 19 lb., or about 11.25 lb. of steam per indicat 
horse-power. With higher superheat a better result 
would, of course, be obtained. The boiler pressure was 
in all cases 180 lb. per square inch, with a superheat of 
25.1 deg. at full load to 51 a, Speequeaee load, 








and 72 deg. at half load e table below gives 
: ee emai Nee ? . 
Full Load. | 
bien beg ~~ $-Load. | }-Load, 
ist. 2nd | 
| Trial. | 
SS5 ee apg 
Water per indicated } 11.88 13.8 | 121 | 12.46 
horse-power 16 
Water per kilowatt | 18.64 | 19.62! 20.72 | 22.63 


fuller particulars of the water consumption. The speed 
of the engine was 260.5 revolutions at full load, 266 
revolutions at three-quarter load, ard 272 revolutions 
at half-load. In May last similar tests took place at 
the Blackburn ag age Electricity Works, where Mr. 
A. 8. Giles is the chief electrical engineer. The 
tests were made with a view to ascertaining the 
commercial efficiency of the 750-kilowatt Willans steam- 
engine recently installed there in ee with 
Messrs. Dick, Kerr, and Co.’s ten-pole continuous 
machine, giving an output of approximately 1500 am- 
orc at 300 volts when running at a speed of 100 revo- 
utions per minute. The tests were made in the presence 
of Mr. A. 8. Giles and the makers of the machinery. The 
results given are the mean of three separate trials. The 
vacuum was poor—only 22 in.—and there was a moderate 
a of superheat. The steam consumption was as 
follows :—18.34 lb. per kilowatt, or, say, 11.05 lb. per 
indicated horse-power, which is certainly good. The 








use in the production of spiegeleisen and ferro-manganese. 





now been issued by the Council. The arrangements re- 


steam-pressure in the boilers was 179.6 lb. per square inch, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 25. 

Vury few large sales of steel, crude or finished, have 
as yet been made.. The'chief cause of the dulness is 
that a very large contract was made at 4 dols. below 
previous prices, in addition to which wire and wire 

roducts have been reduced still more. After several 
ineffectual conferences, the Amalgamated Association 
of Iron and Steel Workers struck at Pittsburg and 
Sharon. Several thousand men are idle, notwith- 
standing an agreement — the part of the workmen 
to remain at work until disputed questions are settled. 

The cut made in iron and steel last week has not 
stimulated buying. Customers are everywhere holding 
back their orders in expectation of further cuts. The 
buying public are now awaiting a drop in steel rails. 

Railroad people are looking Sor relief to the Lacka- 
wanna Iron and Steel Company. The proper and fair 
price of rails is 20 dois. - The largest Seder recently 
placed was for 32,000 tons of construction material by 
the Southside Elevated Railway Company, of Chicago; 
price, 5,000,000 dols. 

Very small lots of pig iron, Northern or Southern, 
are being sold ; Northern No. 2 foundry, 14.25 dols.; 
Southern, atfurnace, 9.50dols. These are low prices, but 
buyers are not taking advantage of them. All kinds of 
finished iron are dull ; a general disturbance is expected. 
Buyers are purchasing only for current requirements. 
A general revision of price-lists is expected. Rail- 
roads are not buying largely. Shipbuilders would buy 
heavily if material cold a had at a decent’ price. 
Until the railroad companies begin heavy buying no 
genuine activity can be looked for. Even coke is in poor 
request. Nothing will develop until the present excite- 
mentsubsides. Last Monday 431 tons of steel billets were 
exported from Baltimore to Cardiff, and from Phila- 
del phia to various British ports 2457 tons. In addition, 
565 tons were sent to Glasgow. A vigorous effort is 
to be made to habilitate the Colorado Fuel and 
Iron Company by the issue of 45,000,000 dols. in 
bonds and 6,200,000 dols. new stock. Some 13,600,000 
dols. will be expended in the purchase of new pro- 
perties. This valuable property will be put on a basis 
of making trouble for the eastern steel monopolies. 

We are on the eve of important developments 
in iron and steel, and until something definite is 
arrived at only a hand-to-mouth business will be done 
in iron and steel products. Meanwhile requirements 
are accumulating, and the monopolies feel perfectly 
able to hold consumers by the neck. But there is 
trouble brewing, and there is no telling what the 
people may do when they come to vote. 








TESTING-MACHINES. 
To THE EprTor oF ENGINEERING. 

S1r,—In the short paper which I presented at the 
British Association meeting last week I pointed out that 
it has only been in machines of the last half century that 
compression testing has been seriously provided for. I 
doubt, however, whether anything like a perfect compres- 
sion test of a long strut or column was made till within 
the last quarter of a century. Itis not difficult to arrange 
an apparatus for giving the true crushing strength of a 
solid cube or of a short solid cylinder of about two 
diameters in length, or of a tube of several diameters in 
length ; but when you deal with a piece of thirty or forty 
diameters in length, efficient means must be taken to 
prevent the ends wandering in the least degree from 
the line of thrust. It is comparatively easy to guide the 
straining-platen so as to prevent it wandering, but the 
balancing-platen was not, to my knowledge, thoroughly 
well guided until Professor Kennedy designed a roller-stay 
for his machine at the London University College. When 
the writer made a subsequent machine for Professor 
Kennedy, he became acquainted with this roller-stay, and 
has carried it out on a largescale in the 300-ton Paris testing- 
machine. In that machine the tension*rods, which deliver 
the pressure on the eer yg ten to the levers, are 
themselves 120 ft. long ; and if the balancing-platen were 
floating unrestrained, it might wander in such a way as 
to aliow a serious —, moment upon the long strut 
or column being tested. The arrangement of the roller- 
stay, which prevents this, is as follows :—The balancing- 
crosshead is surrounded by a frame attached to the fixed 
bed-plate ; parallel roller-paths on both horizontal and 
vertical planes prevent the balancing - crosshead from 
swerving in any direction without straining the frame 
through the rollers. The roller-paths on the frames have 
inclined ‘seats. At the beginning of a compression test 
these roller-paths are set up so that all the rollers are free 
from play, then a small load is imposed upon the strut 
being tested. This small load will suffice to show a 
tendency of the strut to wander vut of line; and, on feel- 
ing all the rollers, those on two sides of the crosshead 
will be found to have been tightened between their paths, 
and those on the other side to have been eased. 

The right course to adopt is, then, to set up the tight 
roller-paths on their inclined seats until the c is 
pushed back against the rollers on the other two sides, 
which ensures that it has been restored to its original 
alignment, whereupon the test may proceed with the 
certainty that the test thrust is acting straight along the 
axis of the specimen. The frame is no longer in a state 


of ease, the spring has been taken out of it, and it forms a 
rigid guide. — 

t is possible by this perfect system of guiding to 
compress a solid cylinder of several diameters in length 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1I. in all 
other cases. The price of quicksilver is per bottle, the éoritents of which vary in weight from 


70 lb. to 801b. The metal prices are per ton. 
Tin plates are per box of I.C. cokes. 


Heavy steel-rails are to Middlesbrough quotations. 











into a symmetrical barrel shape, and to bring an | Sowing on increase of 3,294,971 tons, or 67 per 


astonishing load on to a cast-iron bar 1 square inch 
section and 36 in. long. If Professor Kennedy had 
time to look up the records of some of his experi- 
ments, he could probably give some very instructive 
comparisions between the results of compression tests on 
struts made with a semi-free balancing-platen, and simi- 
lar tests made on one — and adjusted as described, 
where the position of the opposing platens is prevented 
from rey | the axis of the specimen from getting out 
of line with the axis of the thrust by more, at any rate, 
than the hundredth part of an inch. I write this letter 
as a supplement to the paper, because I feel that, in 
recording the most prominent stages in the development 
of the testing-machine, the roller-stay of Professor Ken- 
nedy should rank as one of those stages. 


Yours truly, 
J. H. Wrensrem. 


Prusstan Coat-Mininc.—The production of coal in 
Prussia in the first semeine of this year was 28,224,849 
tons, as com with 26,316,980 tons in the correspond- 
ing period of 1903. The production of the second quarter 
of By was 26,680,940 tons, as compa with 
25,293, tons. The aggregate production for the six 
months ending June this year was, accordingly, 
54,905,789 tons, as compared with 651,610,818 tons, 











cent. e number of workpeople employed in the first 
half of this year avera 445,683, as compared with 
423,347 in the corresponding period of 1903. The pro- 
duction of the Breslau district in the first half of 
this year was 14,788,574 tons, as compared with 
14,279,589 tons in the corresponding period of 1903; 
the production of the Halle district was 2921 tons, 
as compared with 3783 tons; that of the Klausthal dis- 
trict, 346,830 tons, as compared with 334,857 tons ; that 
of the Dortmund district, 33,112,721 tons, as compared 
with 30,662,278 tons; and that of the Bonn district, 
6,654,743 tons, as compared with 6,330,321 tons. The 
number of collieries in working in Prussia in the first 
quarter of this year was 268, as compared with 269 in the 
corresponding period of 1903. The number at work in 
the second quarter of this year was 271, as compared 
with 271. The consumption of coal in Prussia in the 
first half of this year was estimated at 51,332,771 tons, as 
compared with 48,414,174 tons in the corresponding 
period of 1903, showing an increase of 2,908,597 tons, or 
6 per cent. 





Anecarsins | Pusuic Wenge y poor a the 
Argentine vernment wi the ntine Congress 
for authority to construct the Roca aor at an estimated 
cost of 300,000 dols. It is also proposed to establish 
sundry telegraph lines in the province of Salta. 
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CONSTRUCTED AT THE COMPANY’S WORKS, 








DINING-CAR FOR THE GREAT WESTERN RAILWAY. 
SWINDON; MR. G. J. CHURCHWARD, LOCOMOTIVE SUPERINTENDENT. 
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Wuen dealing in a recent article with the long 
non-stop runs between Plymouth and London on the 
Great Western Railway, mention was made of the 
new type of dining-car which has been constructed at 
the Swindon works for the present summer service. 
Through the courtesy of Mr. G. J. Churchward, loco- 
motive and carriage superintendent, we are now able 
to illustrate the fret of these cars, which embody 
several distinctly new features in Great Western 
Railway practice. Though actually the last of the 
great lines to supply luncheon and dining-cars on 
their express trains, the Great Western Railway Com- 
pany, with that thoroughness which is so conspicuous 
a feature of the present management, have determined 
to carry out the scheme in the best and most attrac- 
tive manner possible. Long-distance runs, of which the 
Great Western Company advertise no less than twenty- 
nine at 100 miles and over without a stop, make it im- 
perative that the majority of such trains should supply 
meals en route ; and cars are being added as fast as 
they can be turned out from the works. The hauling 
of a heavy dining-car for long distances is, however, 
an expensive matter, and the designer is confronted 
with the difficulty that he must produce a very steady 
running coach which shall at the same time not add 
unnecessarily to the weight of the train. But steadi- 
hess In running is practically synonymous with length 
and weight, hence most designers have felt compelled 
to adopt a six-wheel bogie truck, and the tare weight 
of such stock now runs up to as much as 42 tons, Mr. 
Churchward has, however, boldly faced the problem 








by designing a new form of four-wheel truck, capable 
of supporting a 68-ft. coach, the tare weight coming 
out as low as 35 tons 5 cwt., or nearly 7 tons less than 
the latest type of West Coast car. ; 

The design of this bogie is extremely neat and com- 
pact. Laminated springs have been replaced by the 
volute type, of which there are eighteen to each 
truck—fourteen under the bolster and one to each 
axle-box. The bolster itself is formed of two oak 
beams, 9 in. by 9 in. and 6 ft. 0} in. long, there being 
additional 9-in. blocks at each end acting as distance- 

ieces, the weight being carried by A-shaped bearing- 

locks. The wheels, which are 3 ft. 74 in. in diameter, 
are placed 8 ft. apart, the extreme over-all length of 
the truck being 12 ft. 9 in. and the bogies 53 ft. centre 
to centre. The total length of the car over buffers is 
71 ft. 102 in., the length of body being 68 ft. 0? in. 





TOTAL DINERS 50 


The car is divided into three divisions : in the centre 
is the kitchen, at one end is the first-class saloon, and 
at the other the second and third class. Chair seats 
without arm-rests are fitted for all classes, there bein 
accommodation for eighteen first-class passengers an 
thirty-two second and third class. The decoration 
throughout is very tasteful without being lavish, and 
it is difficult to see how any greater degree of comfort 
could be attained. 

The car is lit by electric light (Stone’s system), and 
ventilation has been most carefully studied ; besides 
numerous roof extractors (Swindon pattern) there are 
two electric fans in each saloon. 

It will be noted-that the form of roof is elliptical, 
and the clerestory, for many years past a -familiar 
feature of all Great Western Railway stock, has 
disappeared. The height from floor to ceiling remains 
the same—viz., 8 ft.—-and there is therefore a slightly 
increased area of cross-section. The sides of the car 
are bellied outwards, attaining their maximum width 
—9 ft. 6 in.—at the point where it is most wanted— 
namely, in a line with the seats. This extra width 
has involved recessing the doorways in the manner 
which is clearly shown in our illustration (Fig. 1), and 
we may add that the door-handles have been attached 
not’ to the doors themselves, but to the framing. The 
underframe tie-rods are exceptionally strong, there 
being four bars of flat section 1 in. by 24 in. The 
—_ by steam from the engine, as on all recent 
Great Western Railway stock, and the vacuum brake 
cylinders are fitted with a quick-acting valve, 
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INDUSTRIAL NOTES. 


Lorp Mi.Ner’s report on the first arrivals of Chinese 
coolies in South Africa, and their transference to the 
mines, is important as an official document, and will be 
of use in considering future reports, when the experi- 
ment has been further tested. We are told that 1054 
men were shipped from Hong Kong, two of whom 
absconded, and three died from beri-beri on the voyage. 
Among the remaining 1049 there were 40 cases of beri- 
beri; 1006 were passed by the medical examiners 
as fit, three died while the ship was at the wharf, 
and 40 beri-beri cases were sent back to. China. 
Those who were fit were sent in batches of 299, 360, 
and 347 respectively to the mines in three days, in 
special trains as third-class passengers, meals being 
on en route. After arrival, 33 cases of beri- 

eri were reported up to June 30. These were 
isolated and treated by a Chinese doctor. ‘It is 
stated that every possible effort was made by the 
mining houses and their officials to provide suitable 
food and accommodation for the coolies, and the latter, 
it is said, have expressed themselves’ as bein 
thoroughly satisfied with their treatment.:- Lo 
Milner reports that the Chinese labourers are quite 
keen on becoming expert miners; they show neither 
fear nor dislike of working underground. * They are, 
Lord Milner says, thoroughly familiar with the terms 
of contract, and are apparently quite capable of look- 
ing after their own interests. It is further said that 
the cause of beri-beri was neither the food nor climate, 
nor their treatment at the mines. The remedy sug- 
gested is a more rigorous and stringent medical exami- 
nation at the port of embarkation, and also at the 
port of landing. This, it is said, has been attended to. 

Lord Milner rightly says that ‘‘it is too early as 
yet to make any definite pronouncement as to the 
success of the first experiment,” but, he adds, ‘‘it is 
regarded as highly satisfactory by the mine officials 
and managers.” He further says :—‘‘ No permanent 
economic results are to be expected from one, or even 
several shipments of this size ;” that is to say, of over 
1000 in each ship. Every expression of opinion and 
statement of fact from and by the man who is officially 
responsible for this ‘‘experiment” deserves, and will 
have, due attention. With respect to white labour, Lord 
Milner says ‘‘ there has been no disturbance or hostile 
criticism of any sort with the arrival of this batch of 
labourers.” He is informed ‘that there is an appre- 
ciable increase in the number of Kaffirs re-engaging 
for further periods of service in the mines, but they 
have shown no ill-feeling towards the new comers. 
The white miners appear to have received them with 
the utmost satisfaction.” It seems that one of the 
conditions of the employment of Chinese was that they 
were not to undercut Kaffir wages as existing at 
the date of the importation of coolie labour. They 
were not to be a substitute for Kaffirs, but supple- 
mentary to the employment of the latter. So very 
much depends upon the manner in which the experi- 
ment is being, and will be, conducted, that every 
reassurance of this kind has an important bearing 
upon the employment of indentured Chinese. For 
the present we must be content with this first report 
on the'results of the experiment, so far. If it breeds 
no racial revolt, and does not displace white or native 
labour, much of the ill-feeling it has evoked will pass 
away. 





The indications of a possible, not to say probable, 
revival in the iron and steel industries in the Midlands, 
as disclosed in the latest reports from the two chief 
centres—Birmingham and Wolverhampton—will be 
welcome intelligence to all interested in those im- 
portant industries and all the numerous branches of 
trade dependent upon them. It would appear that, 
so far, the indications rest with the increased demand 
for the raw material ; but this involves an increasing 
demand for finished iron and steel, both for home con- 
sumption and for export purposes. The latest reports 
of the Labour Department of the Board of Trade, as 
regards the engineering trades, show a further increase 
in the number of unemployed trade-union members. In 
the Birmingham, Coventry, and Wolverhampton dis- 
tricts the proportion was 5.6 per cent. ; previous month, 
43 per cent.; the same month a year ago, 2 per cent. 
This is not encouraging. In the Birmingham district 
employment was reported to be bad; in the Wolver- 
hampton district it is moderate. - But at the former, 
and at Smethwick, ironfounders were busy ; while at 
Wednesbury and Dudley they were slack ; elsewhere, 
moderate. Cycle-makers were slack or quiet at Bir- 
mingham, Coventry, and Redditch ; fairly employed at 
Wolverhampton. The motor section was fairly good. 
In the East Midlands—Derby, Leicester, Nottingham, 
&c.—most branches were quiet to slack. In the hard 
ware, iron, steel, and other metal-using trades there 
were variations. The nut, bolt, nail, and rivet sections 
were wb & busy in the Wolverhampton and Smethwick 
districts, but quiet in Birmingham. Brass-workers and 
those in the bedstead branches of trade were quiet in 
the Birmingham district, which is the chief centre: 
The tube trade is not good in any district. Most of 





the other industries are either quiet or slac':—.0 pres- 
sure of work in any branch or section. 





The condition of the engineering and allied trades 
in the Lancashire districts is, to say the least of it, 
very depressing. In the Manchester and Salford, 
Liverpool and Birkenhead districts the proportion of 
trade-union members returned as unemployed was 
7.5 per cent., as compared with 7 per cent. in the 
month previous and 2.9 per cent. in the same month 
a yearago. In the Oldham, Bolton, and Blackburn 
districts the proportions were 10.7 per cent., 10.5 per 
cent., and 4.6 per cent. respectively. In the former 
districts employment is described as dull—rather worse 
than a month ago; engineers being badly employed in 
both the Liverpool and the Manchester districts. Smiths 
and strikers were slack, and core-makers were quiet. 
Pattern-makers report trade as moderate, ironfounders 
as bad, grinders and glazers as moderate. Boiler-makers 
were also slack. At Crewe employment was bad gene- 
rally, with short time. In the Oldham, Blackburn, 
and Bolton districts employment generally was bad— 
rather worse than a month ago and much worse than a 
year ago. In the textile-machine-making sections a 
slight so. uy is reported at Blackburn and 
Burnley. In Oldham short time is worked, both in the 
machine and boiler shops. Boiler-makers were mode- 
rately employed at Dukinfield, but slack elsewhere. 
At Bury, Preston, and Rochdale employment was 
moderate with the engineers and ironfounders. Of 
course, the season of comparative slackness has set 
in, and the holidays will be prolonged rather than 
shortened in most branches of trade. In the cotton 
mills and factories there is no inducement to shorten 
the holidays, for a further spell of short time has been 
decided upon. The outlook is not favourable, but the 
indications in the iron and steel trades point to improve- 
ment in the near future, rather than to increased 
depression. 





The approaching Trades Union Congress, which 
opens at Leeds on September 5, is creating a good deal 
of interest in quarters where previously suc’: gather- 
ings had not evoked any special attention. The 
matters to be discussed are not likely to ve of that 
exciting character which brought the congresses into 
some disrepute a few years ago, when the socialistic 
elements were combining to capture the congress, and 
turn it into a kind of Social Democratic convention. 
Instead of capturing the congress, those bodies were 
— expelled, or, in other words, were shut out 
»y the new Standing Orders, the effect of which was 
that several prominent Labour men were no longer 
eligible to attend as delegates. Abortive resolutions 
for abolishing capitalists, and handing over to the 
State all the means of production, distribution, and 
exchange, no longer excite the imaginations of the 
bond side delegates elected by the trade unions by 
whom the congress is supported. The universal 
eight-hours day, for all persons on land or sea, 
is heard of no more. Indeed, the question now is 
rather how to avert short time, not how to increase it. 
But the congress to be held in Leeds will be largely 
political. The Education Act, the Licensing Act, and 
the fiscal question will occupy a good deal of atten- 
tion. Indeed, the congress will have an eye to the 
general election, which cannot be much longer delayed, 
and Labour candidates will trim their sails to the 
freshening breeze, just as other candidates from the 
middle and upper classes will do. It is possible 
that some pronouncement will be made on the subject 
of the action and policy of the Labour Representation 
Committee, for there is discord in the ranks of those 
who contribute to the funds, and some discontent as 
to the mode of its distribution. This probably will be 
voiced at Leeds. 





The Socialists and some of the Labour leaders feel 
something like resentment against Sir George Livesey 
for his success in profit-sharing in the South Metro- 

litan Gas Company ; and even some ‘‘ co-operators ” 

ave been criticising pretty freely the commendations 
bestowed on the undertaking by Mr. Owen Greening 
at the recent Co-operative Congress held at Stratford. 
Yet he is one of the oldest and most consistent of the 
co-operative band which has done so much to develop 
that form of industrial enterprise, and especially in its 
productive departments. f course, it was natural 
that some trade unionists should feel sore, for Sir George 
Livesey settled the gas strike on his own lines, in spite 
of the opposition of the union officials and leaders at 
that time. The bonus distributed amongst the officials 
and workmen of the company last year, as announced 
by the chairman, Sir George Livesey, was 34,341/. 
The men are richer by that amount, and the company 


-|are not the poorer; moreover, the consumers are not 


charged extra, for, Sir George said, the amount ‘‘ was 
earned by the men themselves.” Equally, if not, in- 
deed, still more gratifying was his statement that the 
workmen directors were a success. ‘‘ These men had 


never taken a narrow view of their duties,” he said. 
The experiment “had worked very well” in all 
respects, 


This is the testimony of the man of all 








others entitled to speak on this subject. He it was 


who inaugurated the scheme, nursed and developed 
it—and that, too, under great stress, at a time when 
disputes threatened to become ruinous to all concerned. 





The postal employés seem determined to force the 
hands of the Government in the matter of wages and 
other improved conditions more or less on the lines of 
the report of the ‘‘ Bradford Committee,” as it is called. 
When the agitation for the appointment of a com- 
mittee was instituted, it was hoped by the employés 
that it would consist of members of the House of 
Commons, who might be influenced in their report by . 
the pressure which could be brought to bear upon 
Members of Parliament in the Lobby and in the 
constituencies. Instead of which a departmental com- 
mittee was appointed, consisting of business men, not 
likely to be influenced by servants of the State in the 
Post Office or other departments. The report was 
favourable to the employés, and now the agitation is 
for the adoption of the recommendations of that com- 
mittee. The new movement now inaugurated repre- 
sents the five leading postal departments—the postmen, 
the telegraphists, the sorters, the sorters’ clerks, and 
the engineers, in a kind of federation, temporary or 
otherwise, ‘‘ to enforce their claims.” Apart from the 
York Conference, and the meeting in London of the 
telegraph clerks during the past week, the postal 
employés as a whole will be represented at the Trades 
Union Congress, commencing on Monday, September 5. 
It isa curious coincidence that the postal employés 
were first represented at the Leeds Congress in 1873— 
more than 31 years ago—when a paper was read on 
the subject of their grievances by Mr. George Howell, 
then the secretary of the Parliamentary Committee, 
at the request of the Postal Employés’ Committee in 
London. The demands then formulated were more 
modest and moderate than those now put forth ; but 
the latter have the advantage of being endorsed by 
the departmental committee appointed by the Govern- 
ment to inquire into the alleged grievances of all 
grades of postal employés. It is hardly to be expected 
that the Treasury will forego the profits of the great 
postal establishment for the sake of its humbler 
servants, nor will the public forego accruing advan- 
tages in the postal service. 


The usual annual holidays of the cotton operatives 
in Lancashire is regarded by a large proportion of the 
employers as a welcome interval, for it will stop pro- 
duction for a time, in many instances for an extended 
time beyond the usual period. In addition to tho 
stoppage of the mills and factories the workers will 
have a spell of short time of 40 hours per week only, 
instead of the usual full week, more or less governed 
by Acts of Parliament. All this is caused by the 
shortage of supplies of raw cotton, due mainly to the 
cornering of raw material in the American markets. 
But the users of Egyptian and Sea Island cotton have 
now joined in the short-time movement owing to the 
run of bad trade. So far the stoppage, or short time, 
extends only to the end of September, when the sub- 
ject will be further considered by the committee ap- 
pointed for that purpose. While all this is happening 
in England, and similarly in America, with reductions 
in wages in addition, it is reported that the magni- 
tude of the crop of American cotton is so great,that 
there will be immense difficulty in picking the cotton 
and securing the enormous crops. The difficulty is 
being enhanced by the negro-lynchings in Texas, 
Georgia, and elsewhere, as the negroes are fleeing from 
their homes. Outside labour is being organised, but 
it is feared that it will be insufficient. 





There are also stoppages in the jute trade, owing, 
it is said, to the increasing competition in India by 
jute manufacturers. Formerly most of the jute was 
imported into this country to be manufactured ; now 
a large proportion is done in India by cheap Indian 
labour. The wages paid in India are barely one-fourth 
those paid in England. Besides which there are great 
advantages in preparing and finishing the product in 
the country where the raw material grows. In the 
East End of London the large jute works of Messrs. 
Ritchie have been closed, some 750 hands being .thus 
thrown out of employment. This is not caused by 
labour disputes, for the workers have no trade union. 





The new Australian Premier, Mr. Reid, has taken 
definite lines as regards the Labour Party whose 
ministry he has displaced. It is said that his majority 
is increasing, but whether by reason of his annuncia- 
tion of his policy, as Premier, is not stated. In his 
manifesto to the people of Australia he declares that 
‘*there is a gigantic cons co, eg the freedom 
of the general worker.” If this be so, he will doubtless 
win. He further declares that ‘‘the design of the 
Labour Party is to convert trade unions into political 
agencies, to force workmen to join the unions or lose 
their means of subsistence.” The former is not a 
conspiracy, but the latter would be, if it were true. Mr. 
Reid states that he is in favour of a forward policy, 
but not one that leads to socialism and insane extremes. 
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In a second address to the electors of New South 
Wales he says that ‘‘ the Coalition Government is jus- 
tified in striving to effect a junction by which to 
rescue Australian politics from the grasp of an arrogant 
minority, which seeks to bend the national power to 
selfish ends.” The general effect of these manifestoes 
is to raise definite issues as between the Labour Party 
and the other two parties in the Australian Common- 
wealth, and also in the states which comprise the 
Federal Government. But Sir George Turner has 
relinquished his position as joint leader ; he will, how- 
ever, still hold the position of Treasurer, so that he is 
one of the new administration, in opposition to the 
Labour Party. 





The Japanese delegate to the Socialist Congress 
declares that there are only two parties in Japan—the 
Labour Party, which is Socialistic, and the political 
party which rules the State. The wages and the 
hours of labour in Japan are such as to lead to 
Socialism. Women and girls work long hours for 
small wages. They work seven days per week, but 
have two days’ holiday in each month. The Congress 
reaffirmed its devotion to an eight-hour day, in favour 
of which there is to be an annual May Day demonstra- 
tion in all countries, if the peoples so will it. 





Reports from Chicago state that the non-union 
miners at Cripple Creek have turned the tables on the 
unionists, who have long been out on strike, and have, 
it is alleged, given grave trouble to the non-union 
men who have gone into work. A body, estimated at 
about 1000, seized, it is said, several officials of the 
Miners’ Federation and others, and escorted them out 
of the town, threatening to kill them if they returned. 
They also, it is alleged, raided a shop belonging to the 
Miners’ Federation, and destroyed everything which 
they could not cart away. Warrants have been issued 
for the arrest of the ringleaders in the affray. Violence 
begets violence, and if. the unionists resort to it, they 
must expect retaliation. 


Violent scenes are reported at Chicago in connection 
with the butchers’ strike. The strikers attacked some 
drovers with a head of cattle, when the latter esca’ 
and tore madly through the streets. The police then 
came upon. the scene and dispersed the rioters with 
clubs and revolvers. Many were badly injured, but 
none are reported to have been killed. 





The strike of officers of the merchant marine at 
Marseilles appears to be of a more serious character 
than that of the dockers, though the latter made a 
good deal more fuss. The Messageries Maritimes have 
been obliged to lay up their ships as they arrive in 
port. The Compagnie Transatlantique have nine big 
steamers without crews, and all the other lines are 
said to be in the same predicament. The Prefect of 
the Bouches du Rhone had telegraphed to the Minister 
of Commerce to send transports to convey the mails 
and passengers to Algiers and Tunis, other postal 
communication being temporarily carried on. The 
commerce of the port generally is said to be at a 
standstill, no offers of a settlement being made or 
terms suggested. 








Messrs. HAWTHORN, LESLIE, AND Co., LiMITED.— 
The report of the directors of this company for the year 
ending June 30 states that, after making an allowance of 
16,448/. for depreciation and for sinking fund, and paying 
all interest and other charges, there remains an available 
balance of 77,293/., out of which the directors paid in March 
an interim dividend of 5s. per share (less income tax), 
amounting to 10,911/.; and they now recommend that a 
further dividend of 15s, per share (less income tax’, 
amounting to 32,682/., should be distributed, making 10 
per cent. for the year; that 30,0002. should be added to 
the reserve fund account, bringing that account up to 
44,000/.; and that the balance of 3698/7. should be carried 
forward to next year. Mr. C. W. Bigg, who has been 
secretary of the company since 1895, has been elected by 
the directors to a seat on the board. 





Tue Institution or Nava ArcuitEcts.—We have 
received an index to volumes xxxvi. to xlii. (years 1895 to 
1900) of the Transactions of the Institution of Naval 
Architects. The index is divided into three parts. The 
first is a nominal index, containing the names of all those 
who have read papers or have taken part in the discus- 
sions at the meetings of the Institution, together with the 
names of the papers and the subjects discussed by each 
speaker. This is followed by a general subject index ; 
whilst a third section consists of a table of contents of 
each of the separate volumes. The usefulness of a good 
index of the Transactions of this important Institution 
can hardly be overrated, and it should prove a great boon 
to:those engaged in the design of ships and their pro- 
pelling machinery. The issue of an index under a 
Separate cover is always a convenience, as it obviates the 
lifting down of volume after volume from the book-case— 
a worrying task, which often results in the losing the 
sequence of ideas by the time the reference is found. The 
index is well arranged and printed in a manner that makes 


research easy. It is boi i i 
of Peenssntincs: und uniformly with the volumes 








BOILER EXPLOSION AT BILSTON. 


A FORMAL: investigation has been conducted: by the 
Board of Trade at the Town Hall, Bilston, respecting the 
cause and circumstances of a boiler explosion which 
occurred on March 28, at the Britannia Iron and Steel 
Works, Bradley, near Bilston, owned by Messrs. John 
Harris and Co. By this explosion one of the workmen 
was killed. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. J. H. Hallett, C.K. Mr. G.C. 
Vaux, London, appeared for the Board of Trade, and 
Mr. Baker, Birmingham, represented the firm and some 
of their employés. 

In opening the proceedings Mr. Vaux stated that the 
boiler to which that inquiry referred was of the two- 
flued Lancashire type, made in 1900, for a working 
pressure of 50 1b. on the square inch, by Messrs. Harper 
and Screen, boiler-makers, Oldbury. In May of that 
year it was supplied to Messrs. Harris, and was fixed at 
their works under the superintendence of their own 
engineer. It was fitted with two safety-valves, loaded 
by means of levers and weights, and two wooden water- 
gauge floats, one: being connected with an alarm-whistle ; 

ut there were no water-gauge glasses attached to the 
boiler. There were ten boilers at the works, and they 
were used, either separately or together, at a pressure of 
45 lb. per square inch, for driving. two engines, two 
enginemen being employed at each engine on day an 
night duty. Each engineman had to look after five boilers, 
four of which were heated by waste gases, and the fifth 
was hand-fi The boiler which exploded was known 
as ‘‘No. 7,” and the feed supply was taken mainly from 
the canal. Every fortnight the boiler was said to be 
cleaned out, and it was under the inspection and _insur- 
ance of the Scottish Boiler and Engine Company, the last 
thorough examination by their inspector having been 
made in March, 1903. On March 13 last the whistle-float 
was removed owing to its having been found to be in 
bad condition, and a. brick float was substituted. On 
March 26 the boiler was emptied for cleaning by one of 
the enginemen named Nicholls, and Mr. Vaux said 
some ‘s pegver might arise as to whether the floats were 
gagged at that time. On the following day the engineer 
cleaned and inspected the boiler, and he appeared to have 
tried the floats after removing a gag, which he did not 
replace. On March 28, at about 10 a.m., when the pres- 
sure was about 351b., the engineer on duty heard a hissing 
noise, and at once ran and closed the stop and {eed 
check-valves. At that time the oo were out of 
position, being placed as though the boiler was empty. 
The whistle was not heard to sound either just before or 
after the explosion, so no alarm was given until the hissing 
noise was heard. On examination it was found that the 


| left-hand furnace tube had collapsed and ruptured, and 


an examination by a surveyor to the Board of Trade 
showed that the water supply had been neglected. Two 
puddlers near the boiler at the time were scalded by the 
escaping steam and water ; one of whom died, but the other 
recovered. : fats! 

Mr. Vaux then called witnesses, and the following is a 
condensed report of their evidence. 

Mr. Harper, of the firm of Messrs. Harper and Screen, 
of the Brades Hall Boiler Works, Oldbury, deposed to 
their having made the boiler in 1900, but they did not 
supply the fittings or have anything to do with fixing 
them. 

Mr. George H. Moody, chief engineer, gave particulars 
of the mode of working. The water from the canal was 
undoubtedly bad. They did not use a purifier, but intro- 
duced a composition in order to remove the scale. It was 
his custom to examine the boilers when they were cleaned 
fortnightly, and he always looked to the floats to see 
that they were in proper position before leaving them. 
In his opinion the explosion was due simply to shortness 
of water. Owing to the bad character of the water, some 
of the water-gauge glasses on the other boilers were occa- 
sionally choked up. 

Eli Cherrington, an ironworker, and who had been 
somewhat severely scalded, said that five minutes before 
the explosion he noticed that the float weights were not 
in their prope position. 

Several workmen and boiler-cleaners spoke as to the 
boiler being, in their opinion, in good working order, but 
it was stated by one of them that the whistle might pro- 
bably be out of order on the morning of the explosion. 
Had the whistle sounded before the tube collapsed, it 
would certainly have been heard. 

Mr. Hermon G. Dixon, engineer-surveyor to the Board 
of Trade, gave evidence as toan examination he had made 
of the exploded boiler. The explosion was due to the 
overheating of the furnace-tubes, through shortness of 
water. He came to this conclusion from the appearance 
of the plates ; there’was every evidence of the overheating, 
and he had no doubt whatever'on the subject. 

Mr. Robert Stevenson, another engineer-surveyor to 
the Board of Trade, said he had examined the boiler since 
the explosion, and agreed with the evidence of the previous 
witness as to the cause of the collapse and rupture of the 
furnace-tube. He looked at the whistle which was used 
to indicate shortnessof water, and which had failed to give 
warning. The chief engineer, Mr. Moody, slackened one 
of the jaw-nuts, and then when it was tested by steam 
pressure the whistle sounded correctly. It was therefore 
out of order previously, and the engineman was depending 
upon something which could not save him from disaster. 

itness added that he made a practical trial of the 
whistle a few days before the inquiry, and found that it 
would not blow at a pressure of anything over 454 lb. 

This concluded the evidence; and after Mr. Vaux 
had addressed the Commissioners, the Court adjourned. 
On the following day—the boiler having in the meantime 
been examined by the Commissioners— Mr. Howard 
Smith gave judgment, and answered the various questions 








submitted by the Board of Trade. After reviewing the 
evidence as to the construction, history, and general 
working of the boilers at the works, he said all the engi- 
neers who had been examined by the Court agreed that 
the explosion was the result of overheating produced b 

shortness of water. As to how the shortness was caused, 
one or two of the witnesses had advanced the theory that 
it was due to the water ‘‘ backing ;” but others thought 
that the boiler had not been properly filled, and that the 
floats were not ina position to act. The Court considered 
that possibly the attendant made a mistake, and that, 
after opening the feed-valve fully at 7.30 a.m. on the day 
of the explosion, instead of closing it only a quarter of a 
turn, he must have closed it altogether. They did not 
believe his statement that he closed the valve after the 
explosion. In their judgment the valve was practically 
closed about 7.30 in the morning, otherwise the flue would 
not have collapsed ; and the Court found that the explo- 
sion was due to overheating, owing to the boiler not 
having been properly fed_at or about that time. Mr. 
Moody, the engineer, was, Mr. Howard Smith said, quite 
ge to superintend the management of the boiler. 
With regard to the use of floats as a means of indicating 
the height of the water in the boiler, the Commissioners 
felt that it was exceedingly desirable that as an addi- 
tional precaution the boiler should have been fitted 
with a glass water-gauge. Having regard, however, 


q|to the custom prevailing, and to the fact that the 


insurance company did not insist upon, or point out, 
distinctly to the owners that it was necessary to 
adopt this precautionary measure, the Court did not find 
that the manager and the engineer were not justified in 
permitting the boiler to be worked with no other means 
of ascertaining the height of the water than the floats. 
The attendants were, they thought, competent to look 
after the boiler, although they were afraid that one of 
them, Mason, neglected his duties on the morning in 
question. His evidence to the contrary had been uncon- 
tradicted, except by the facts of the explosion, so the 
Court considered it better to say there had been no 
wilful negligence on his part in re to closing the feed- 
valve, which, they found, he had done. They were clearly 
of — that by inadvertence, excusable or otherwise, he 
neglected to keep the feed-valve open, and they w«re 
obliged to find that with regard to subsequent events he 
had not given the Court the facts of the case. He had 
stated in evidence that he saw the floats in position, but 
it was clear that one of them was out of order. He also 
said that he closed the valve after the explosion, which it 
was manifest he could not have done. Having, Mr. 
Howard Smith said, referred to these facts, he would state 
in conclusion that the Court did not think Messrs. John 
Harris and Co. were responsible for the attendant’s neg- 
lect. ‘The Court desired to add that on inspecting the works 
they found that the boilers were placed in inconvenient 
—— and too far from one another and from the engine- 
ouse to be properly attended to by one man, especial] 
having regard to the fact that the man on the night-shift 
was, according to the evidence, on duty about 0 
hours. The duties of this man in future ought not to be 
soonerous. They noticed, too, thatthe boilers had been 
fitted with water-gauges ; but the Commissioners advised 
that the man in charge should have additional assistance. 
Considering all the circumstances of the case, the Court 
would not make an order against Messrs. Harris and Co. 
for payment of costs. ' 

In thanking the Commissioners for the courteous 
manner in which the inquiry had been conducted, Mr. 
Baker said he would undertake to see that the sugges- 
tion that had been made by the Court should be placed 
before Messrs. Harris. 








300-TON TESTING-MACHINE. 


A Universal Testing-Machine of 300 Tons for Full-Sized 
Structural Members.* 

By J. H. Wicksrrrp, President of the Institution of 
Mechanical Engineers, Director of J. Buckton and Co., 
Limited, Leeds. 

THE direction in which the machine about to be 
described has carried testing further than any previous 
machine is in its ability to test the strength of full-sized 
members of structures. It will test a strut 88 ft. long by 
3 ft. 3 in. by 3 ft. 3in., or a chain cable 13 fathoms long 
of 4} in. diameter iron, and it wil! test a beam 3 ft. 3 in. 
broad, 6 ft. 8 in. deep, by 20 ft. between supports. 

It will also take hold of a rivet and pull it to destruc- 
tion, or crush a bullet. 

It has also carried shearing tests further than hitherto. 
It will test in single shear a bar 8 in. wide by 24 in. thick. 

Machines of comparatively small dimensions suffice for 


testing specimens of the material of which struts, links, 
girders, and arches are made ; but when you wish to test, 


the struts, &c., themselves, which form bridge members, 
or members of any construction, the machine must be 
large and powerful ; and to do this work economically the 
machine must be so designed that testing long or short 
pieces in any of the different senses can be’ accompli 
without any change of appliances which involve labour 
and delay. : 

The very reason for testing by machinery is to save 
time and labour and expense. Think what the expense 
would be to load a girder with 300 tons of dead-weight. 
The weights themselves, and su for the girder, 
would cost about 2400/7. The loading and unloading of 
the weights would make each experiment cost a hundred 
times as much 4s if it were made on the machine to be 
described. ani be: F 

A testing-machine measures the load, which is applied 





* Paper read before Section G of the British Associa- 


tion, at Cambridge, August 23, 1904, 
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300-TON UNIVERSAL TESTING-MACHINE. 


CONSTRUCTED BY 


to a specimen, instead of actually loading the specimen 
with dead-weights; and in proportion as the loads are 
large, the saving between direct loading and measuring 
the load by a machine becomes large also. 

The most primitive form of machine has the speci- 
men anchored to a foundation at one end, and pulled 
at the other end by the short end of a lever, with scale- 
pan for weights at its long end; but there is as much 
difference in convenience and economy between such a 
machine and the most highly developed form of machine 
as there was between the use of a lever and the simple use 
of direct loads. The next step in the development of 
testing-machines was to apply tractive force to the end 
of the specimen, which had previously been anchored, 
and measure this tractive force by a lever and scale-pan 
as before. The earliest machines of this kind were made 
after the introduction of chain cables for ships, which took 
place in 1813; and when these had become largely adopted 
in place of hemp cables by the Admiralty, a machine was 
made for the Royal Woolwich Dockyard, by Bramah, of 
Pimlico. The machine had an hydraulic cylinder at one 
end, to put the pull on to the chain, and levers with small 
weights at the other end, to measure the amount of the 

ull. It was on this machine that Professor Barlow made 

is experiments on the strength of materials, but neither 
the machine of 1813 nor the machine of 1832 were 
adapted for testing struts; and for anything else but 
chains they must have been extremely inconvenient. 

The introduction of steel for shipbuilding in 1875 led 
to a very large amount of testing plate-strips in machines 
of about 50 tons power. These machines have been made 
so convenient for the special purpose that a specimen of 
steel plate can be accurately tested for strength and ex- 
tension every minute; in other words, sixty tests an 
hour is not unusually quick, But imagine loading 50 
tons of dead-weight on to a scale-pan in order to test a 
plate-strip. The labour and expense of making very few 
such tests would obviously pay for the whole cost of a 
machine. 

Side by side with this large expansion in testing speci- 
mens of material, which was caused by the introduction 
of steel for shipbuilding and for boilers, there has been 
a slower expansion in the direction of testing actual struc- 
tures. As has been said, the machine of 1813 was for 
testing actual chain cables. Later ademand arose for test- 
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ing other structures, such as struts, and in the same year 
that marked the increase of testing of plate-strips, the im- 
portance of putting down more machines for testing struc- 
tures was taken up in the United States of America, 
where their methods of constructing bridge-girders par- 
ticularly demanded testing the actual tension and com- 
pression members ; this led to the United States Govern- 
ment putting down the celebrated machine at Watertown 
Arsenal. The machines for testing both in tension and 
compression to any large scale have all been made within 
the last half-century, and in all these machines an attempt 
has been made to utilise them not only for full size 
members of structures, but also for large and small speci- 
mens of material. The arrangement of a machine for 
measuring either in compression or tension, and, at the 
same time, for lending itself conveniently to deal with 
long or short pieces, is not easy of accomplishment, and 
has been attempted with varying success. 

The development of these universal machines may be 
traced as follows :— 

In 1852 Ludwig Werder, of Nuremberg, made a machine 
adapted for both tension and compression. 

In 1866 Mr. David Kirkaldy opened his laboratory, in 
which was a machine which would test both in tension, 
compression, and deflection. In this machine he could 
test a cast-iron column, 21 ft. 6 in. long by 2 ft. 8 in., to 
destruction with a load of 270 tons. 

In 1879 a machine, built by Mr. A. H. Emery, was 
started at Watertown Arsenal, U.S.A., which would test 
in all the senses of Kirkaldy’s, to about the same loads, 
and which would take in columns 30 ft. long by 2 ft. 6 in. 
by 2 ft. 6 in. The nominal power of this machine is 
357 imperial tons. 

At Charlottenburg, a machine was put down in 1894 to 
test up to 492 imperial tons, and to take in columns 49 ft. 
long by 2 ft. 7 in. by 2 ft. 7 in. 

In what follows it must be understood that the expres- 
sion ‘‘ straining” means the force which tends to elon- 
gate, compress, or otherwise deform the test-piece, and 
the expression ‘‘ balancing” means measuring the strain- 
ing force to indicate its equivalent in deadweight. 

n review of these machines it may be said that in the 
Werder machine the balancing-levers are carried on an 
hydraulic ram, and pull the straining-crosshead with them. 

he rest of the machine consists of an inert bed, extend- 
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ing in the oprosite direct‘on to the ram, and on this bed 
short lengths of cast-iron pieces are placed so as to vary 
the distance of a stationary crosshead to suit long or short 
tension-pieces. For compression the crosshead carried 
by the balance is altered in distance by links to compress 
longer or shorter pieces between itself and the butt end 
of the hydraulic cylinder. e. 

In the Kirkaldy machine the hydraulic cylinder is in 
the same position as Werder’s, with the ram ct ag out- 
wards from the end of the bed, but the balancing-levers 
are at the other end of the inert bed. The ram pulls the 
straining-crosshead through four screws, and the cross- 
heads can therefore be adjusted to any required distance 
from the balancing-crosshead. For compression tests a 
set of eye-bars are required to carry a compression platen 
from the balancing-crosshead to the side of the straining 
crosshead, which is next to the hydraulic cylinder. 

In the Emery machine the difficulty of adding or re- 
moving parts to change the machine between tension and 
compression is got-rid of by having the hydraulic cylinder 
double-acting, so that it will either push or pull on to the 
balance, and by making the balance so that it can either 
be pulled against a chamber, containing fluid, which 
delivers the pull to the scale-beams, or the chamber can 
be pushed against the balance, when it equally delivers 
the pressure to the scale-beams. The difficulty of coupling 
the machine to long or short pieces is dealt with ‘by 
moving the hydraulic cylinder, with its double-acting 
piston and straining-head complete, to the desired dis- 
tance away from the balance. : 

In the Ho machine at Charlottenburg, instead of 
having a dou hem piston, as in the Emery machine, 
the hydraulic cylinder can be locked to the bed so that the 
ram goes forward, or the ram can be locked to the bed so 
that the cylinder goes backward. The straining-cylinder 
will, therefore, either exert a push or a pull, and the 
balance is made so that it will deliver either a push ora pull 
to the weighing-levers by arranging for a push to act upon 
the short arms of twoelbow-levers, and the pull to act upon 
the elbows of the levers, while the short arm forms the 
fulcrum. In other words, the elbow-levers, when balanc- 
ing tension, act as levers of the second order, and, when 
balancing compression, as levers of the first order. ; 

The difficulty of coupling to long or short pieces 1s 
dealt with, as in the Emery machine, by traversing the 











ee 

















: ()\< 











o < 


MQ 














yo ------- 
| 


aS 


th Pag 


ie 

KO 
\\ 

WN \ 4, 


_ 
- 


\ 


ny AWAY \ \ 


WANA AL 


: Cae a \ \ 
AN : ANN 
A : 1S. Uf Lg 


Ci ¢ 


TAN } 
Or Big our 


\ 








N 








































































































U 
Z 
4 
tz) 
ea) 
Z 
) 
Z 
fx) 

















































































































‘SGHAT “SUAANIONA ‘GHLINIT “OO GNV NOLMON@ VOHSOL ‘SUSSHW AM ATLOAULSNOD 
GNIHOVIW-ONILSAL TIVSHAAINO NOL-00¢ 


SEPT, 2, 1904.] 











ENGINEERING. 





[Sepr. 2, 19¢4. 





324 





hydraulic cylinder upon the bed nearer or further from 
the weighbridge. 

The author has succeeded in making a machine which 
requires no parts to be added, or removed, to prepare it for 
its function of testing in compression or in tension, nor 
to prepare it for taking long or short pieces, and this 
is accomplished with a sag van ram, and with a 
balance always préssing in the same direction upon the 
short end of a lever of the first order. 

In 1904 the French Government opened, at the Conser- 
vatoire Nationale des Arts et Métiers, the machine to be 
described, which will test up to loads of 300 tons in com- 

ression, tension, deflection, and shearing. It will take 
in columns 88 ft. long by 3 ft. 3 in. by 3 ft. 3 in., and ten- 
sion members of the same length and diameter. This 
machine was made by the author’s firm—Messrs. Buck- 
ton and Co., of 8. 

Fig. 1 is a view of the machine, taken from a photograph, 
as it stood in the maker's works. In common with every 
testing-machine, this machine comprises three principal 
parts: the apparatus which spplies the load, the appa- 
ratus which measures it, and the frame or bed. 

But there are two leading advantages in this design 








specimen. Thisstraining-frame is both surrounded and tra- 
versed by a balancing-frame ; the result is that the strain- 
ing-crossbead can push on to one part of the balancing- 
frame and pull on to another 
crosshead can itself be run along t: 
position for pulling or pushing either long or short pieces. 


the clip-boxes, which are spherical, and are shown in 
detail on the diag 
also has a spherical seat, so that it can be adjusted 
suit the end of a column which is not quite parallel on 
the two ends. 


designed for single shear. 


making autographic records, of whic 
serve as illustrations :— 


Northern connecting-rod, which carried a thrust of 84 tons 


<_ and the straining- 
e straining-frame intoa 


Fig. 4 gives a view of the straining-head containing 


ram. One of the compression platens 
to 


This is also shown on the figure. 
Fig. 5 shows a view of the shearing apparatus, which is 


The machine is fitted with a complete apparatus for 
the following will 


Figs. 6 to 12 give particulars of a test with a Great 


between parallel pins which supported it on plummer 
blocks. ; 





Figs. 13 and 14 give particulars of a riveted joint, with 
nine l-in. diameter rivets, broken with a pull of 214 tons, 
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which make it different from all others. First, the frame 
or bed, instead of being fixed, as in ordinary machines, is 
movable ; secondly, the weighing-levers, contrary to the 
general arrangement of machines with fixed beds, are at 
the same — as the straining-cylinder, and they are 
mounted on this stationary-cylinder instead of being 
carried on the moving ram, as inthe Werder machine. It 
is this combination which gives the machine the facility 
which it possesses for testing a yreat variety of sizes, an 
for testing either in compression or tension, without re- 
arranging the machine. 

Fig. 2 and 8 are views of the working parts, but do 
not show the full length of the machine ; 60 ft. of the 
length of the sliding-trough is omitted so as to bring both 
ends of the machine into a practicable diagram. The 
length of trough which is omitted is a simple continuation 
of the length that is shown. A is the hydraulic ram, 
the aiding teoegh, or straining-frame, C the straining- 
crosshead, and D D D the balancing system, which floats 
upon rollers, and nowhere touches the sliding-trough. 
The balance delivers the load to the steelyard E. 

The beauty in the design of this machine, which gives 
it its great convenience, is that the hydraulic ram moves 
a long frame which is the whole length of the longest 





B | of no value for the former purpose. 


Figs. 15 to 17, some rolled joists tested as struts. It 
will be noticed that test No. IV., made as a strut with 


lates riveted arely to the ends, withstood double the 
load that No. Tt of the same size joist, but with round 
ends, withstood. 


Fig. 18 shows diagrams of shearing experiments on bars 
rising by }in. in thickness from 4 in. to 2hin. It is 
maiteaohie that the 24-in. thick bar did not take five times 


d | the load, nor the 2-in. thick bar four times the load that 


was required to shear the }-in. thick bar. _ 

A very complete article on this machine* has been 

iven by M. Breuil in Le Génie Civil, and in this article 
fre says :—‘‘It is more and more necessary to differentiate 
between the testing of parts themselves and testing 
specimens of the material of which the parts are made. 
Machines of small power which suffice for the latter are 

Speaking of the water-tightness of the hydraulic ram, 
he says: ‘‘ This we have verified by putting a tension of 
82 tons upon a bar of steel one evening, and finding the 
next morning that it still had a tension of 30 tons. The 
leaks past the piston were, therefore, imperceptible, and 


* See ENGINEERING, page 211 ante, 


the machine can, without difficulty, be used for delicate 
measures of elasticity.” 

Alluding to the movable straining-head, he says:—‘‘Thus 
to pass from one kind of test to another there is no need, as 
in ordinary machines, to employ long coupling-rods, which, 
with a machine of this size, would be extremely cumber- 
some ; it suffices merely to run the moving crosshead to 
the required position, which, as it is mounted on wheels, 
can be easily done by a single man. 

Locking the moving crosshead to the sliding-bed is very 
quickly done ; it requires only about a minute. 

‘* All the motions of the sliding-bed, as well as the ad- 
justment of the poise weight on the steelyard, are con- 
trolled without difficulty by a single operator on the plat- 
form—an economy of labour which is worthy of remark.” 
Alluding to the diagram apparatus, he says:—‘‘The 
interest attaching to the preservation of an autographic 
record of tests is at the present time Legon J more and 
more appreciated, We have not failed to conform to this 
requirement, and whatever may be the kind of test 
carried out, the machine is capable of tracing the com- 
“one diagram. The loads are recorded upon a large drum 

y a vertical displacement of a pen by means of a wire, 
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which moves at the same time as the travelling poise- 
weight, and an amount proportional to the displacement 
of this latter. By means of a train of change-wheels, 
actuated by the hand-wheel controlling the traverse of 
the poise-weight, the motion of the pen can be regulated 
at will to give ascale of ordinates of 10 millimetres, 5 milli- 
metres, 2 millimetres, or 1 millimetre per ton. 

“‘The deformation of the test-piece is transmitted as 
abscisse to the recording-drum, being transmitted by 
suitable wires passing over pulleys which turn the drum 
in such a manner as to record the deformation either full 
size or multiplied five or ten times.” 

In regard to the accuracy of the machine, he says :— 
‘*The superiority of this machine, which may have rivals 
in mere power, consists more particularly, we believe, 
in its accuracy, its sensibility, and its convenience of 
operation. 

“‘The determination of its accuracy has been made 
re means of calibrated copper crushers which 
were crushed in the most delicate machines of the labo- 
ratory, which had been carefully checked by dead-weights 
for the purpose; the results showed themselves uniformly 
concordant. These experiments were not, it is true, 
carried out with very heavy loads; but when a machine is 
inaccurate, it is so even at small loads ; but in our case no 
inaccuracy was found. 

‘‘A further test of sensibility was made by applying 
load of 100 tons to a long chain with the steelyard in 
equilibrium, and half-way between the limits of its range, 
and then moving the poise-weight a fraction of its travel 
corresponding to 4lb. upon the steelyard ; this amount, 
plus or minus, upset the equilibrium. The testing labo- 
ratory therefore,” he says, “‘ possesses a powerful machine, 
whose handiness, precision, and sensibility merit every 
confidence.” 

At the ceremonial pe omg 2 of the machine on June 
16 last a bar of hard steel was broken in tension, 4 in. by 
14 in. in section, with a load of 228 tons, and immediately 
afterwards a large slab of armoured concrete, 32 in. broad, 
12 in. thick, was broken in deflection between supports 
16 ft, 6 in. apart. 








Pan-AMERICAN Rattway. —The construction is about 
to be commenced of an extension of the Pan-American 





Railway from Tonala to Tapacpula, Mexico. 
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Comprtep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS OF 1883—1903, 
The number of views given in 
in each case; where none are 
illust 
Where inventions are communicated 
Communicators are given in italics. 
ifications may be obtained at the Patent 0; 
Southam; Buildings, Chancery-lane, 


ELECTRICAL APPARATUS. 


17,630. Bullers, Limited, and E. J. ae hy 

igs. 
present invention has for its object to 
permit a tube, the lower end of which is much smaller than the 
socket part of the base or next lower tubs to be engaged there- 
with—that is, to permit a tube of the size usually employed as 
with the base 
part pole, and this is effected by com- 
bining with the socket part of the base tube a secondary tubular 
seat part or adapter which is provided with external conical 
surfaces for taking and seating themselves in the hollow conical 
seats of the base, and with internal conical surfaces to constitute 


Tipton, Staffs. Metallic Telegraph Poles. 
August 14, 1903.—The 


the top tube of, say, a three-part pole to be engag 
tube in forming a two- 


the seat parts for the conical surfaces of the small tube or length. 


a is the adapter, having external conical surfaces a}, a®, and 
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internal tapering or hollow conical seats a*, a4. When the 
adapter is titted in the socket or joint end of the larger section 
b of a metallic telegraph pole, the external conical surfaces a1, a? 
seat themselves on the hollow conical seatings b!, 2 at the upper 
end of the section b. By this arrangement the lower or larger 
section of the pole is provided with secondary seatings a*, a4, 
capable of accommodating an upper pole section c much smaller 
in diameter than would be necessary to fit the primary seatings 
bl, L2 of the pole section b, the conical surfaces c!, c? at the lower 


end of the smaller upper section ¢ fitting the seatings a3, a4 of |, 


the adapter a. By the arrangement described the upper section 
cof the pole and adapter a may, when it isrequired to strengthen 
the ee be removed from the socket part of the base tube b, 
and be replaced by an upper section of larger diameter, as shown 
in dotted lines. (Sealed August 23, 1904.) 


10,036. A. Berlin, Berlin, Germany. Electric 
Cables. (3 Figs.) May 2, 1904.—In telephone cables, as is well 
known, it is preferable to increase as far as possible the self 
induction of the conductors, but; to keep the capacity as low as 
possible. By this invention the increase of the self-induction of 
the conductors for the purpose of the clearer transmission of con- 
versations to very great distances is attained by the wires or 
parts thereof being formed in the manner of a solenoid. In 
Fig. 3 both conductors a and b are wound spirally, and are insu- 
lated from one another by known means, as is usually done. 
Fig. 2 shows the spirally-wound conductors a, b arranged the one 
within the other, the conductors being wound in opposite direc- 
tions and arranged alternately, so that one first forms the inner 
winding and then the outer winding. The conductor a is shown 
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in sections cin the form of windings inserted in the windings of 
conductor b, whilst for the sections d the interior windings are 
constituted by the conductors b and the external windings by the 
conductor a. Fig. 1 shows another form of construction in which 
both conductors a and b are alternately spirally wound. The 
parts g and A of the conductors, which parts extend in a straight 
line, must be converted into spirally-wound parts e and f at the 
connecting-places of the separate lengths of the cable. The suc- 
ceeding parts eand f of the conductors are preferably wound in 
opposite directions to one another. It is, however, not necessary 
that the change of the straight sections of the conductors into 
spirally-wound sections should take place at the connecting-places 
of the separate lengths of the cable, but the change may take 
place as frequently as desired, whereby the object sought after is 
obtained to an increased extent. (Sealed August 16, 1904.) 


6724, H. Aron, Charlottenburg, Germany. Alter- 
nating-Current Meters, [2 Figs.) March 19, 1904.—This 
invention has for its object to provide a meter for alternating 
currents that shall accurately record the consumption of current, 
however small. The meter comprises a revolving body a of 
Over this disc is arranged a horse-shoe 


copper or aluminium. 
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electro-magnet b, the core of which is laminated. On the other 
side of the disc, and opposite the electro-magnet, isan armature ¢. 
In order that this meter may be used in installations in which 
inductive loads occur, there should be a phase difference of about 
90 deg. between. the lines of force R 
and the series coil, this. phase difference being, for instance, 
obtained by the arrangement of a short-circuited copper winding 
or windings f, /1 on the limbs of the electro-magnet }, and by a 
bridging-piece g of laminated iron closing only imperfectly the 
magnetic circuit of the electro-magnet b, between the poles of 
which this bridging-piece is arranged. Air-spaces being left 
between the bridging-piece and the limbs of the electro-mag- 
net 0, only one part of the lines of force will find its way through 














the bridging-piece, thereby producing the rotating field that 
imparts rotation to the ya. The bridging-piece g is further 
provided with a few coils A traversed by the main current. This 
arrangement produces in front of the poles of the electro-magnet 
b two unsymmetrical magnetic fields having a phase difference of 
about 99 deg. relatively to each other, and of such direction that 
they tend to rotate the revolving body a in that same direction. 
The momentum imparted by this rotating field to the disc a is 
absorbed both by the aforesaid electro-magnet b and by a 
magnetic brake, consisting of a magnet 7 arranged on the same 
side of the disc a as that on which the said electro-magnet b is 
situated. Underneath the side of the disc a, diametrically 
— the armature e¢, is an armature k opposite the magnet 7. 
(Sealed August 16, 1904.) 


GUNS AND EXPLOSIVES. 


27,044D. G.G. M. Har ham, London. (The Electric 
Boat Company, New York, U.S.A.) Torpedo -Ejectiz 
Apparatus, [3 Figs.) December 10, 1903.—This invention 
relates to apparatus for use in ejecting torpedoes from sub- 
merged torpedo-tubes. B designates the hull of the boat, and E 
the expulsion-tube therein. This tube is closed at its outer end 
by a hinged cape. In the tube is a torpedo ¢, and the tube is 
closed at the inboard end by a gateg. The means for expelling 
the torpedo consist of a pipe 71, connecting the inboard end of 
the expulsion-tube with the sea and controlled by a stop-cock 72. 
A holder 73 for compressed air is connected by a pire 74 by a jet 
nozzle 75, entering obliquely into the pipe 71 and provided with 








7044.0) 
a stop-cock 76. When the torpedo is to be expelled, the cocks 72 
and 76 are opened, and the air injects the water, taken from out- 
side the boat, forcibly into the inboard end of the expulsion-tube, 
thus filling the latter and driving out the torpedo. The advantage 
is that the water injected floats the torpedo and renders it 
buoyant while it is carried out by the current. established. The 
water supplied for expulsion .submerges the propeller of the 
torpedo ; and as this propeller is set in motion while the propeller 
is still in the tube, it follows that the torpedo will thus aid in its 
own expulsion. The water used in the expulsion takes the place 
of the torpedo, and compensates for the loss of its weight. 
(Sealed August 23, 1904.) 


LIFTING AND HAULING APPLIANCES. 


16,511. W. H. Scott, Norwich, Norfolk. Electric 
Hoist-Controllers. (2 Figs.) July 27, 1903.—This invention 
relates to no-load and overload arrang ts in tion with 
electric hoist-controllers of the type in which a contact-arm is 
raised mechanically to cut off current, and is allowed, by a dash- 
pot, to slowly descend, to put current on, the said contact arm 
cutting out resistances as it descends. According to this inven- 
tion, there is provided, in addition to the aforesaid contact arm 
A, a main switch B, which is held on by means of a magnet OC 
in the shunt circuit of the motor, and is so arranged in relation 
to the contact-arm that the switch is put on when the contact- 
arm is in the ‘‘ off” position, and comes off when the contact arm 
has descended far enough to short-circuit more than the first 
few of the resistance coils, unless the switch is held on by the 
magnet in the shunt circuit, so that, in case of failure of current, 
the main circuit will be broken at the switch, which will be replaced 
when the contact-arm is brought back to the off position. -As-in 
this arrangement the contact-arm A must make circuit, and the 
shunt must have time to build up before the magnet © can hold 
up the switch B, there is provided a catch D which engages with 
a projection b4 on a lever b. The catch D is released from its 
engagement with the projection l4 by an arrangement which 
consists of a lever E carrying a roller f bearing on the contact- 
arm A, and also a roller h bearing on the lever d, which has an 





uced by the shunt coils | - 


has descended sufficiently the roller A comes in contact with the 
portion d®, and releases the catch’ D. The switch Bis then held up 
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by the magnet C, and the lever b can fall when the magnet does 
not so hold it up, and the circuit is then broken at the switch B. 
(Sealed August 16, 1904.) 


olny ined ana Bright, etna ne 
m: . , an . W. ar 
D lm Tip-Bucket. (2 Figs.) August 27, ice 


object of this invention is to produce a tip-bucket of simple, 
light construction, and the contents of which may be quickly 
emptied. The bottom plate a is pony atc to the bottom edge 
of the bucket b, and to the ends dof a e, attached to the under- 
side of the bottom plate, links fare pivoted. These links / are 
attached at their upper ends to rods / which are free to move up 
and down through brackets i and guideways j. The upper ends 
of the rods are connected together by means of a cross-bar k 
having at its centre an eye / for the attachment of the rope m. 

















In operation, the bucket having been filled, the same is lifted by 
means of the rope m, the pull of the rope m through the medium 
of the cross-bar, rods, and links holding the bottom plate: closely 
shut, and allowing the bucket with its contents to be moved to 
any desired position. When it is desired to ve the bucket, 
the rope m is slackened, so as to throw the weight of the bucket 
on to the chains n. The cross-bar, rods, and links, together with 
the — bottom of the, bucket, at once fall by virtue of their 
own weight and that of the contents of the bucket. The con- 
tents of the bucket are thus emptied, and the rods, links, and 
hinged bottom return to their normal closed ition as goon as 
the slack of the rope m is taken up. The bucket is then ready 
to be refilled. (Sealed August 16, 1904.) 


23,851. Stothert and Pitt, Limited, and W. Pitt, 
Ba Electric C {1 Fig.) November 38, 1903.— 
This invention relates n arrangement by which the load is 
automatically held up n the current fails during the act of 
lifting, and is ially applicable to cranes having a “free 
barrel” and a mechanical brake to which it is not convenient to 
apply an ordinary solenoid brake. Mounted loose on the shaft 
A of the ordinary treadle of the mechanical brake (to which it is 
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connected by the rod *) is a bell-crank lever, one arm B of which 
carries a weight OC, whilst the other D is held’ by a trigger E, 
carried by a weighted lever F, normally preven’ from turning 
by the resistance of a solenoid F! in the lifting circuit. If the 
current fails or the switch is pulled out, the solenoid is no longer 
ene , and the weighted lever F turns, thus releasing the bell- 
crank-lever, which is turned by the weight C on its arm B. The 
arm B of the bell-crank lever has upon it a lug G engaging with an 











inclined portion a* at its end, so that when the contact-arm A 





arm H on the shaft A, so that the bell-crank lever in turning puts 




















of the short chain cannot be placed on to the 


cranks of the adjacent pair, so that in action there is no dead 


326 ENGINEERING. [SEpt. 2, 1904. 
on the brake. When the brake is interlocked with the controller: eth ere | ef nose of the hook is so formed that the oval ce | ate being at 180 deg. with each other and at 90 deg. with the 


the a eee the same action. A dash-pot 
L is provided to prevent the bell-crank lever from turnin 
suddenly. The lever C may be operated by a spring ins' ofa 

erred. The same apparatus may be wg a! to 
prevent over winding. For this F aee gre the weighted lever F is 
connected to a cord M running along the jib to the jib-head, and 
80 arranged that if the load is overwound, the cord is pulled and 
the trigger F is released, the brake being then put on as above 
described. The cord M is kept stretched by the weight Ml. The 
arm B of the bell-crank lever is prolonged into a dle N, by 
which the parts can be restored to their original positions. In so 
doing the lever D strokes past the trigger E, which is hinged to 
allow of this. (Sealed August 16, 1904.) 


16,317. H. Jones and J. Rees, Ystradyfodwg. Sus- 
pen Guide-Ropes. [5 Figs.) July 24, 1903.—This in- 
vention relates to means for suspending the wire-rope guides 
so that such rope is absolutely safe from slipping, whilst the 
necessary flexibility is ay a ne to enable it to adjust itself 
to the vibrations, thereby preventing the cutting of the wires, 
and coi uently prolonging the life of the rope very materially. 
a is an elongal globular casting, the hole through which is 
parallel to the rope for some distance up, but towards the top 
opening out so as to give the upper part of the hole the shape 
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of an inverted cone. b is the base-plate bolted on to a beam. 
d is the wire rope, the strands of which are uncoiled and ex- 
panded at that part which comes in the cone-shaped portion of 
the casting a. Into this uncoiled portion suitable metal / is 
poured. This metal envelops each strand of the rope and 
solidly fills the cone-shaped portion of the casting, and forms a 
solid ly which cannot possibly be pulled through. The casting 
a is seated on ball-bearings e contained in the base-plate b. The 
extreme bottom of the casting a is made bell-mouthed to 
ra sharp edge coming against the rope. (Sealed August 238, 
1904. 

27,769. J. H. Craven, Wakefield, Yorks. Ro; 
Grips. [7 Figs.) December 18, 1903.—This invention 
reference to rope-grips or clamps employed for haulage purposes. 
A isa portion of an endless travelling rope. A ro i 


rf pe-grip con- 
structed according to this invention consists of a main portion 
B to which is fix 


at one end thereof a handle ©. At the opposite 
end of the portion B is a recess D for the tion of the d 
end or tongue of a hook E. In the back of the portion B is formed 
a recess G, which extends the fulldepth and is provided with sides 
that taper inwards to form a slide for the projecting portion 
of the movable “ L. A-recess H is formed in the portion B for 
the reception of a sliding-nut I. This nut is actuated by a screw 
J arranged to work through a hole K in the portion B and to pass 


Fig.7. 
























through the nut I and work against the lower portion of the 
recess H. The sliding-nut I is attached by a trunnion I) thereon 
to the vertical projecting portion. By providing the nut with 
a trunnion and attaching it to the vertical piece of the lower 
jaw L the nut is enabled to be actuated and readily adjusted in 
the recess H by the screw J whenever it is desired to open or close 
the movable jaw L. The rope-grip having been attached by its 
hook E to the article to be hauled, with the endless rope A 
travelling freely between the faces b and b! of its two jaws, the 
jaws are by means of the screw J closed up and made to securely 
gp the rope, the attendant turning the screw with a suitable 

ey until the rope is securely gripped and held by the jaws to 
enable it to haul. (Sealed August 23, 1904.) 


MINING, METALLURGY, AND METAL- 
WORKING. 
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—This invention relates principally to improved means for con- 
necting the tubs used in coal-mines. For the purposes of this 





hook directly or removed therefrom without being turned one- 
quarter round, an operation which requires a deli action, 
and is therefore not at all likely to occur accidentally. The 
invention consists in forming the nose of the hook a with a pro- 
jection a* on each side at right angles to the line of draught, so 
that the link attached to the draw-bar of one tub or truck cannot 
be placed on to the hook of another tub or truck or removed 
therefrom without first turning it one-quarter round, as shown in 
Fig. 1, the side projections a* being wider than the opening in 
the link b. The projections therefore extend above the sides of 
the link when it is turned in a line with the hook, as shown in 
Fig. 2, and prevent it from being displaced by accident or inad- 


vertence, August 23, 1904.) 
871. Bayliss, Jones, and Ba: Limi and 
Stake. addition’ and 
1, 1903.—This inven- 


1 
G, Milner, Wolverhampton, 
H aces. (6 Figs.) A 
tion has for;its object to effect certain improvements in and relating 
to the grates of puddling and heating furnaces. According to this 
invention the portion of the grate A which contains the fuel is 
made circular in plan, or, as shown, circular in plan except for 
one right-angled corner, whose sides are tangential to the other- 
wise circular portion of the grate. The purpose of forming the 
right-angled corner is to make the inner face of the front wall 
of the grate in the same plane as the bridge —_ D at the same 
side of the furnace. The grate is surrounded to the depth of 
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the fuel thereon, with an air-chamber, preferably divided into 
two portions—an upper and a lower. The air enters each division 
through an opening a, and following the direction of the arrows, 
around the grate, and down are —- b, ¢ in the 
ttoms of the divisions into the ashpit B. The jit is closed 
by adoor ©, and the air, which has passed through the chambers 
surrounding the, grate, and has consequently Coosine heated, 
sses up through the fuel on the grate. The flow of air is pre- 
erably assisted by artificial means, such asa blower d. If the 
upper division mes so much burnt as to uire renewal, it 
can be readily removed and replaced by a fresh one without dis- 
turbing the lower division. (Sealed August 16, 1904.) 


RAILWAYS AND TRAMWAYS. 


14,932. T. Nash, W. Cleland, and W. Heppenstall, 
Sheffield, Yorks. Rail-Joint. [6 Figs.] July 6, 1903.— 
The object of this invention is to prevent the springing of the 
joints caused by railway or tramway vehicles or other traffic 
passing over the rails. Notches a a, of suitable depth and 
shape, are cut in both edges of the flanges of vignoles or other 
section rails adjacent to or some distance from the abutting ends 
which are to be joined. Endless links b, b, welded or weldless, 
of steel or other material, are made to engage these notches near 
or some distance from the ends of any two rails to be joined in 
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such a way, and on both sides, that the abutting ends of the rails 
are drawn into close contact and held rigidly. The notches 
may be cut square into the flange in relation to the edge of the 
same, or they may have an inclination at any angle from same. 
The links may be of any convenient section, and may be driven on 
cold or hot, but, by preference, they are driven on hot so as to 
obtain the tightening effect of shrin in cooling. As a modifi- 
cation of the above, the links may also be drawn taut by inserting 
and driving w between the flanges of the rail and the links. 


(Sealed August 16, 1904.) 
STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,116. A. E. Dobbs and J. Johnston, Chelsea, 
London. Steam-Engines. (8 Figs.) May 27, 1903.—This 
invention relates to steam-engines having two or more cylinders, 
the object being to produce a multi-cylinder engine in which the 
number of valves and the of the valve gear operating the 
same is reduced toa minimum. The cylinders @ are arranged in 
pairs, eac r preferably in a single casting. The cylinders a 
are fitted with trunk pistons } directly connected by connecting- 
rods c with cranks on a common crank d, the cranks of each 





centre when one or other of the cylinders is not effective. Each 
cylinder is tren with a single port . pares. on its upper 
end, controlled by a Pr wtabanes there g only one slide-valve 
J for each pair of cylinders, The valve-boxes g are on the top of 
the cylinders, taking the place of the cylinder-covers, and the 
direction of motion of valve is axial with the engine. The 
valve-gear is arranged so that a single reversing eccentric works 
both valves, and consequently controls all four cylinders. This 
eccentric / is mounted on a shaft m lying above and transverse to 
the crank-shaft of the engine, and is driven by a pair of skew (or 
ecrew) wheels n and 5, the driving-wheel n being mounted on the 



































crank-web o between the cranks of one pair of cylinders, which, 
being set opposite, have a long web uniting them. Oonnection 
is made between the eccentric and the valve-spindles by means 
of two rods p, g led upwards, one to the left and the other to the 
right, to the respective valves. The angle formed by these rods 
is 45 deg. to the crank-shaft, and consequently 90 deg. to each 
other; and as the angle of the cranks which they respectively 
control is 90 deg. to each other, the movement given to the rods 
by the single eccentric is correct for the valves to which they 
le The eccentric rods work on to bell-crank levers r, s 
formed at an angle of 135 deg., which levers correct the direc- 
tion of motion and transmit it to the valvé-spindles. (Sealed 
August 16, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


12,741. K. M, Alley, Polmadie, Glasgow. Steering- 
Engines. [1 Fig.) June 6, 1903.—In carrying out this inven- 
tion there are substituted for the usual single-controlling valve 
two hollow piston-controlling valves A, B, each one of which 
controls the steam supply to, and exhaust from, one of the distri- 
bution-valves of the engine. ese valves A, B work in liners 
carried in casings formed in a piece with the distribution-valve 
casings and cylinders D, E, and each casing and liner has in it 
one inlet port A! and one exhaust port B!, communicating respec- 
tively with steam supply and exhaust pipes F, G. Each con- 
trolling-valve casing has also in it two ports C1, D!, and C2, D2 
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communicating with the corresponding distribution-valves. These 
ports C1, D1 and C2, D2 are opened and closed by the controlling- 
valves, and they are so arranged that they act either as inlet or 
exhaust, according as the controlling-valve is thrown in one 
direction or the other from its neu’ position to put them in 
communication with either the steam inlet to, or exhaust from, 
the controlling-valve casing. The steam thus admitted to the 
distribution-valve casings will drive the engines in the desired 
direction until the controlling valve is brought back to its middle 
or neutral ition by the usual mechanism, as is well under- 
tony and thus shuts off the steam again. (Sealed August 16, 
1904. 


MISCELLANEOUS. 

16.936. J. W. Macfarlane, Kingston, Glasgow. 
Centrifugal Machines. [1 Fig.) August 4, 1903.—This in- 
vention relates to centrifugal machines of the type in which the 
rotating spindle approaches the level of, or projects more or less 
above, the monitor case. When using this type of machine—for 
laundry purposes, for example—it is customary for the worker to 
steady the initial gyratory movements of the basket by grasping 
the projecting end of the spindle; and as the spindle soon 
rotates at a high velocity, this action is attended by considerable 
risk to the worker. There is also the possibility of the worker 
being hurt by accidentally coming in contact with the rotating 
spindle. According to this invention, this objectionable feature of 




















Yj 

















such centrifugal machines is overcome by securing on the upper 
part of the spindle a cover or sleeve part, which is loose on the 
spindle, so that, when poet by the worker, the cover remains 
stationary, and the spindle rotates within it. The worker can 
therefore hold the spindle by means of this cover for any required 
length of time without the. possibility of being injured. _ The 
cover or sleeve part A is secured on the upper end of the spindle 
B by a stud C screwed into a plug D driven into the upper end 0 
the spindle. The stud © is formed with a shouldered part E, so 
that while it holds the sleeve part A securely in position upo? 
the spindle, the sleeve part is free to move relatively to the 
latter. (Sealed August 2, 1904, 
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THE EXHIBIT OF THE “BIG FOUR 
ROUTE” AT THE ST. LOUIS EXHI- 
BITION. 

By H. W. Hansury, Assoc. M. Inst. C.E. 


Tue most conspicuous exhibit in the Palace of 
Transportation at the St. Louis Exhibition is un- 
doubtedly that of the Cleveland, Cincinnati, Chicago, 
and St. Louis Railroad, now more generally known 
by the less cumbersome title of the ‘‘ Big Four 
Route.” It consists of a large passenger engine 
of ‘‘ Atlantic” type standing upon a turntable, the 
driving-wheels of the former being driven at a 
considerable speed and the latter at the same 
time being slowly revolved. Both engine and turn- 
table are operated by electric motors, concealed from 
observation between the girders of which the turn- 
table is constructed. The compiler of the general 
catalogue and guide to the Exhibition has bestowed 
upon this exhibit the somewhat poetic title of ‘‘The 
Spirit of the Twentieth Century.” Situated in the 
centre of the building, commanding every entrance, 
it certainly presents a most imposing and striking 
appearance, and with the due allowance of the 
regulation poetic licence to the gentleman in 
question, perhaps excusable under the circum- 
stances, we think that the title is not altogether 
misplaced. 

The locomotive shown (‘‘ No. 373”), with which we 
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with steel tyres held by retaining-rings, the outside | not unlike that patented by Mr. Webb, and now 
diameter in the former case being 36 in., and in the | generally used on the locomotives of the London 
latter 51 in. The centres of all the engine-wheels and North-Western and other British railways ; 





are of spoke pattern. |the one, however, of course, being adapted for 











Fie. 1. Express Passencer ENGIneE; CuoNstRUCTED AT THE SCHENECTADY Works OF THE AMERICAN Locomotive CoMPANY. 


shall first deal, afterwards giving a few particulars 
regarding the turntable, is of standard gauge, and 
similar to those hauling the ‘‘ Knickerbocker 
Special,” and other well-known trains on the ‘‘ Big 
Four Route.” Its general appearance can be seen 
in Fig. 1, which has been prepared from a photo- 
graph, for which we are indebted to the courtesy 
of Mr. Chas. Muchnic, of the American Locomotive 
Company, at whose Schenectady Works the engine 
was built. With a train of ten carriages, of the usual 
type in use on the “‘ Big Four Route,” this loco- 
motive is capable of maintaining a speed of 60 miles 
an hour on a track having easy gradients; the 
record claimed for locomotives of the same class 
being a mile in 39 seconds, or, in other words, a 
speed of 92 miles per hour. We understand that 
this latter speed was not obtained in the course of 
a — trial, but in ordinary running and when 
hauling a train of six carriages. 

The coupled wheels are 79 in. in diameter, with 
centres of cast steel, the balance-weight of each, as 
will be seen on referring to Fig. 1, being in two 
parts, according to the Davis patent. The rigid 
wheel-base is 7 ft. 6 in.; the total for the engine, 
29 ft. 10 in.; and for the engine and tender, 
56 ft. 78 in. The tyres are of steel, held by the 
usual retaining-rings, the axle-boxes are of cast 
steel, and the axles of hammered open-hearth steel. 
The journal dimensions of the latter are as follow: — 
Leading bogie axles, 10 in. in length and 6 in. in 
diameter ; coupled axles, 12 in. in length and 9} in. 
in diameter ; and trailing-axle, 14 in. in length and 
8 in. in diameter. Like the coupled wheels, those 





of the bogie and trailing-truck are of cast steel, 





At the trailing end of the engine a radial truck 
with inside bearings and of the Brooks pattern 
is provided. This truck was designed and patented 
some years ago by Mr. John Player, mechanical 
engineer of the Brooks Works, and is now widely 
used on American engines, particularly, of course, 
on those built by the American Locomotive Com- 
pany, by which company the Brooks Works is now 
owned. 

On referring to Figs. 7 to 9 on our two-page plate, 
in which views of this truck are shown, it will be seen 
that the axle-box is continuous, and with bearings 
at the ends with wearing surfaces struck to arcs of 
concentric circles. The radii of these arcs are 
63} in. and 814 in. for the front and back surfaces 
respectively. Cast-steel frame pedestals with sur- 
faces struck to the same arcs form the axle-box 
guides, and cast-iron bushes lined with bronze and 
cast-iron sponge boxes are used. Under the axle- 
box a cast-steel chamber, carrying two coiled springs 
situated transversely to the frames, is provided, 
and by means of rods with ball-and-socket connec- 
tions to the tie-bars at the bottom of the pedestals 
the axle-box is controlled and brought back to a 
central position after passing round a curve, while 
the ball-and-socket connections admit of the rise 
and fall of the axle-box relative to the frames. 
The arrangement of the necessary springs and 
equalising-levers for distributing the weight on the 
axle-box can be seen on referring to the general 
view of the locomotive given in Fig. 2 on our two- 
page engraving. 

From the engravings and the description we have 
given of this truck our readers will see that it is 











use on bar-frame and the other on plate-frame 
engines. 

The centre or main body of. each frame (which is 
in three parts) is of cast. steel, the front portion 
is provided with lugs for holding the cylinders, and 
is also of. this material ; while the back portion, 
which carries the radial axle-box guides and brackets 
on which the equalising-beams are supported, is of 
wrought iron. These parts, commencing at the 
front end of the engine, are 11 ft. 34 in., 15 ft. 14 in., 
and 11 ft. 5 in. respectively in length, the front 
portions being dovetailed into and keyed and 
bolted to the main frame, while the back portions 
are simply bolted on, as shown in Figs. 10 to 12, 
page 342. The main frame is in. thick, the 

ack 2 in., and the front 3? in., the length of the 
whole frame over all being 34 ft. 9in. The horn- 
blocks are protected from wear by cast-iron guides 
with adjustable wedges, and the frames prevented 
from springing at the horns by 2}-in. bolts passin 
through them, and cast-iron distance-pieces ainead 
between them. 

Cylinders constructed with the steam-chests in- 
tegral with the saddle, and somewhat similar to 
those briefly referred to in our second article on 
the locomotives at the St. Louis Exhibition, 
which appeared in our issue of June 3 last, on page 
791, are used on this engine. These particular 
cylinders are, however, without the air-space 
around the main steam-port, which was a feature 
of those mentioned in our previous article. This 
week we give detail drawings of the cylinders on 
page 342. The cylinders are 20} in. in diameter, 
with cast-iron ree das § in. thick, and have a 26-in. 
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stroke. The admission of steam is regulated 
by piston-valves 11 in. in diameter, actuated by a 
Stephenson link motion through rocking-shafts hav- 
ing both arms inclined downward and in the same 
plane. 


| has been cut out, so that the descriptions may con- 
| forin to the above limitations and avoid. repetition, 
;and the writer is sorry if he has still retained 


| material already well described. He claims, how- 


This form of shaft, of course, gives a direct | ever, that the treatment is fresh, for all the infor- 


action to the valves instead of an indirect one, as | mation given is from personal observation. 


with the usual rocking-shaft, where the arms are at 
180 deg. The particularly neat method of con- 
necting the rocking-shaft and valve-rod, seen on re- 
ferring to Fig. 2, is also worthy of notice. 

The eccentric straps on this engine are made of 
bronze, a custom which is not infrequent on some 
of the American roads, and which we understand is 
the rule on the particular one whose engine we are 
describing. ‘The pistun-heads are of cast steel. 
The usual by-pass valves, air-relief valves, and 
steam-pressure relief-valves are attached to the 
cylinders. Further particulars relating to the 
motion are given below :— 

Eccentric travel <o oe ose 54 in, 
Reversing link, kind of Plain central 
suspension 


Reversing link, radius 63 in. 
” ” centres 13 ” 
*s ee Lae a 13 ,, 
oe » Slip in full gear lps 55 
ce » Slip, 25 per cent. 
cut-off ... —t = ae = ‘.. 
Valve travel... fs 5 yr 
Width of steam port ... ld, 
Steam 3 aes i ae | 
Lead in full oa eee \ ,'y front and back 
a - skward gear ... J 


In.connection with these particulars the Table on 
the preceding page, showing the action of this valve- 
motion, will be of interest. 

(To be continued.) 








NOTES ON AMERICAN STEEL WORKS. 
By Davin E. Roserts, M. Inst. C.E., Cardiff. 
Manacers and owners of British steel works are 

sometimes blamed for their reputed lack of enter- 

prise in not boldly uprooting their plant and 
modernising on American lines.’ 
The conditions, however, that exist in the United 























States differ so widely from those that hold good 
at home that it may be said a wise discretion is 
exercised in not implicitly following American 
designs. There are, nevertheless, lessons full 
of interest to be learnt on the other side of the 
Atlantic, and these must be beneficial if used with 
discrimination. The gigartic ore-handling systems, 
the extensive blast-furnace, Bessemer and open- 
hearth plants, and the splendidly-arranged mills, 
will all reward close attention and study. The 
variation from home practice is considerable in 
every department, and one cannot help feeling a 
desire to describe some of the interesting features, 
in however imperfect a manner, for the benefit of 
those who have not been to see them. It is not 
easy to decide upon the best I'ne to take, because 
so much has already been written upon the same | 
subject. It is found, however, that the ‘‘ general | 
arrangements ” of works have been more fully dealt | 
with than have the minor methods employed. 
These latter, though small in themselves, are very 
important to success, and are especially so in the | 
rolling-mills. These notes, therefore, with the aid 


of a few rough sketches, will deal principally with 
such minor arrangements and details as appear to one 
on a passing visit to be of practical interest. With the 
exception of a few general remarks, they will also 


GENERAL REMARKS. 


columns run also right up to the top of the furnace 
and support the whole of the superstructure. This 
furnace makes about 460 tons in 24 hours. There 
seems to be a tendency growing now towards the 
use of smaller furnaces. Makers hold that they 
have gone a little too far of late years, and that 
economy has not kept pace with them. As jis, 
perhaps, well known, it is the universal practice to 





Ore-Handling.—Most of the ore used in the 
Pittsburg district comes from the mines near the 
western extremity of Lake Superior. The ore is 
rich, containing 60 to 66 per cent. of iron, and is 
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be confined to rolling-mills. 
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couple each furnace independently to its own blow- 
ing-engine, which runs at a constant speed, sending 
into the furnace a fixed number of cylinderfuls of 
air per hour. The pressure is not noted—it may 
be anything, and varies with the condition of the 
furnace. If the furnace is hanging, the pillar may 
rise to 28 lb.; and if coming down well, it may drop 
to &lb. The quarter-crank and the single-tandem 
horizontal types of engine seem likely to become 
the favourites. Steam-turbines are not yet in use, 
neither are gas-engines using blast-furnace gas, 
excepting some that are now being put down at 
Lackawanna. 

Open-Heurth Plants.—The open-hearth plants 
are laid out on very extensive lines. The No. 3 
shop at Homestead is one of the largest and makes 
about 60,000 to 65,000 tons a month. An outline 
sketch of half the shop is given in Fig. 3. There are 
two rows of 50-ton furnaces all working basic. The 
excellent crane equipment is a noticeable feature ; 
the casting cranes, built with ladle-guides to prevent 
swing, are of specially massive construction. In 
this shop the ladle stands in a pit about 6 ft. deep 
when being filled, but in some of the shops the 
floor level is lowered throughout, and no pit is 
used—the pits being troublesome to keep clean. 
Nearly all the furnaces in the Pittsburg district 
are fixed, the rolling-furnace not being much of a 
favourite there. The checkers are placed pretty 
well away from the furnace ports, and are often 
under the landing. The valves are well designed 
and are placed so that they can be easily got at. 
The furnace-doors are water-cooled, and are lifted 
pneumatically. The Wellman (low-type) charger 
is in general use, and is a good tool ; but the bulk 
of the metal is charged molten. A sketch (Fig. 4) 
is given of the bogie truck used to take away large 








on pe tags 
XN an 
L— Fig.3. 
fi Pgs 
wy cn oot \ <> iin: < — 
i 1—~ os 





SPOUT ETC. 























} ' 
i CRANE FOR = 
__| [CASTING PLATFORM. i 4 
os — 
CASTING ROAD 


50 TON OH. ne | 





| 





NARROW GAUGE 
is ae 


Wot Fr 














OPEN HEARTH SHOP, HOMESTEAD 


fairly pure. The mining is cheaply done, and in| 
some cases amounts only to scooping up with steam- 
shovels. The ore is taken by rail to Duluth, where 
it is loaded into great flat-bottom boats. These 
carry about 6000 tons apiece, and can be loaded in 
a couple of hours. They steam across the lakes to 
Cleveland, Conneaut, or Astabula, where the ore 
is unloaded with great dispatch. The material is 
put on to 50-ton steel box-wagons (tare only about 
25 to 27 per cent.) which take it to its destination. 
It is said that the ore can be brought from the 
mines to Pittsburg for about 10s. a ton. At some 
of the works, the wagons, as fast as they arrive, 
are handled by a cradle arrangement, two varieties 
of which are shown by the annexed sketches, 
Figs. land2. This cradle takes up the wagons 
bodily and turns them right over into movable 
bunkers, that deposit the ore within easy reach of 
the blast-furnace-filling arrangements. 

Blast - Furnaces.—The furnaces continue to be 
on an immense scale and are driven very fast ; 
No. 5 Carrie is a fair example. There are. 15) 
tuyeres, each 5 in. in diameter, and the blast pres- 
sure is anywhere up to 28 lb. The load-line is 
kept generally about 80 ft. up. The top portion of 
the furnace, where charging wear is greatest, is | 
built: entirely of 2-in. nickel-steel plates. There 
are eight columns under the lintel, and eight 





WELLMAN CHARGER SCRAP HANDLING SHED. 
PE) 


(tow Ty 


masses of scull and slag ; it is built entirely of stee 
castings, and is a strong and simple carriage. 

There is a 200-ton Talbot furnace at work at 
Messrs. Jones and Laughlin’s, and it is of their 
own construction. They have had considerable 
trouble with this furnace, but have at last succeeded, 
with great ingenuity, in bringing it into good 
working shape. One of the greatest troubles was 
the keeping up of the roof, partly because of the 
great difficulty of so arranging the ports that the 
flame should be spread evenly over it. The lining 
on the landing side also has fallen in a number of 
times when the furnace was pouring. Other fur- 
naces of the same type are going down, but it is said 
that this is because there is not room to put down 
sufticient furnaces of the ordinary open-hearth type 
to give the required output. The writer was shown 
by the Garrett Cromwell Company an arrangement, 
got out by their Mr. Lash, by which the ordinary 
plant possessed by steel-makers was said to give 
the good points of the Talbot process without the 
great expense and risk of the monster furnace. For 
their duplexsystem four50-ton open-hearth furnaces, 
two Bessemer converters and a mixer are required ; 
but this plant is what most steel people have. 
The method consists in placing in the open-hearth 
furnace one-fourth of the charge—viz., 12} tons— 
direct from mixers, and blowing in rapid succession 











Sert. 9, 1904. ] 


ENGINEERING. 





4 


329 








the other three portions, adding each to the open- 
hearth furnace until the 50-ton charge is complete. 
It is found that when the large quantity of Besse- 
merised metal with the basic material is added to 
the bath, a violent reaction is set up, similar to that 
obtained in the Talbot — The charge is 
finished off as in the usual open-hearth process. 
Bessemer Shops (Melting Cupolas, d:c.).—There is 
less variation from home practice to be found in 
the Bessemer than. in any other department of the 
works. English Bessemer shops are quite as well 


work, and may be worth describing ; we will give 
a short account of those at Homestead. There are 
four, and they stand in a row, about 20 ft. above 
floor-level. They are 31 ft. high and 11 ft. in dia- 
meter, have drop-bottoms, and each is supplied 
with blast (cold) by its own fan. There are eight 
tuyeres per cupola, each being composed of an 8-in. 
earthenware pipe, and they are set about 5 ft. from 
the bottom. The cupolas are lined with a local 
sandstone, containing about 92 per cent. of silica 
and 6 per cent. alumina. The stone easily splits, 





equipped mechanically ; but the low silicon iron 
in America needs much faster working. The blows 
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and is generally used in blocks about 24 in. by 18 in. 
by 6in. The jointing material is composed of 25 
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REMELTING CUPOLA. 


are very short, and to keep the vessels hot the 
stops between the blows are also very short. The 
vessels, bottoms, blast, and turning arrangements 
are similar to those at home. . In most shops ‘it is 
contrived to place the ladle on a stand for teem- 
Ing, so that the crane may be free to deal with 
other casts. At Braddock there are four vessels, 
but seven ladles are generally kept on the go, and 
there are four teemiag-stands. The same ladle- 
stopper is frequently used about four times over. 
Car casting, stripping, &c., as now frequently seen 
at home, are universal in American Bessemer 
works. _ The iron used in the Bessemer is generally 
melted in cupolas, the direct iron going to the open- 
hearth furnaces. Some of these cupolas do good 








per cent. fireclay and 75 per cent. ground silica 
stone (quartzite, 99 per cent. silica). The lining 
round the hearth is 24 in. thick, and runs out to 
about 10 in. thick at the top, the last foot or two 
being lined with cast-iron blocks to stand the wear 
of charging. The bottom is made by first laying on 
the doors a 6-in. layer of coke-dust, and upon that 
a further layer, about 4 in. thick, of ground silica 
rock and loam mixed (half and half). Each cupola 
needs relining about once every four months. The 
Bessemer converters are lined with the same ma- 
terial. 

The plates forming the shell of each cupola are 
all bolted together with flanges, to make the chang- 


pressure of about 8 oz. to 9 oz. per square inch. 
, Hach fan is direct driven by électric motor, running 
about 800 to 900 revolutions per minute, and deve- 
loping about 45 horse-power. The power requiréd 
to drive a fan is sometimes under-estimated.: It 
should be borne in mind that if, under fixed condi- 
tions, the speed -of a fan. is doubled, the power 
required to drive it is practically increased eight 
times. For satisfactory results both fan and motor 
should be of the large size, and sharp ‘bends and 
contracted areas, of course, avoided. » If an in- 
stalled fan is not large enough, it is more efficient to 
add another to it, or to put in a larger one, than to 
speed it up very much. It is well, too, to have the 
pressure-gauge on the cupola-belt in sight of the 
melter. 1 

The four cupolas described have melted between 
them 1895 tons in 24 hours, and 42,600 tons ina 
month’s working. A sketch of the cupola aboye 
described is given in Fig. 5, while Fig. 6 is a sketch 
of the carriage used for taking away the slag, It is 
of simple construction, being put together entirely 
of steel castings, and it tips in a very handy way. 
There are numbers in use all over the works. 


(To be continued.) 








STEAM-TURBINE CONSTRUCTION, 
By 0. Lascue, Berlin. 
(Concluded from page 233.) 

Bearings. —The A.E.G. turbo-dynamos being also 
intended for service on board ship, thrust and oil- 
pressure bearings are used. The oil under pressure 
is supplied by a rotary pump driven from the 
turbine-shaft. The bushes are of cast iron, with 
a white-metal lining ;‘the shaft is of nickel steel 
or Siemens-Martin steel, both qualities giving an 
equally good running surface. The engines which 
are used in land installations are provided with 
an oil-pump for lubrication. The quantity of oil 
required is stated to be very small, 

Governor.—This is fitted directly on the free end 
of the shaft, and is of the spring type. There are 
no intermediate pieces between this and the rotat- 
ing part of the turbine, and any stoppage in the 
governing action is thereby prevented. The 
governor (Fig. 12, page 330) is placed inside the 
steam-distribution chest, and the openings which 
lead from the latter to the nozzles are closed or 
opened by a steel band. The reversing action of 
the governor is transmitted direct to this band; the 
power required for rotating the disc is small, so that 
the governor is very sensitive. Fig. 11* shows 
that the nozzles which are closed by the steel band 
are perfectly steam-tight. The conditions which 
govern the decrease in speed are the same as those 
with reciprocating steam-engines. By the complete 
removal of all load the increase in speed dves not 
exceed 5 per cent.; an alteration of about 25 per 
cent. in the load entails a change of about 2 per 
cent. in the number.of: revolutions. Huuting is 
not possible with this direct quick-acting governor. 
Fig. 13 shows a selection of speed curves recorded 
by a tachograph with a turbine that was suddenly 
loaded and unloaded. A _ rapid-closing valve is 
also provided, which Would come into play when 
the normal speed is exceeded by more than 15 
per cent. The object of this valve, however, is 
eventually to stop the engine, and not to regulate 
the speed. The main stop-valve, worked by hand, 
is fitted directly on the turbine-casing, and is 
connected to the governor in order to act also 
for rapid cut-off. 

Dynamos.—The stator of direct-current dynamos 
is similar to that of the machines which run at the 
ordinary speed. Quiet running and durability in 
service, rather than the actual strength of a machine, 
demand a careful construction of the various com- 
ponent parts. The shaft, core, armature, winding, 
and commutator have to be manufactured on 
different lines from those usually followed, and 
only those elements are accepted in actual work- 
ing which at first appeared to possess an ex- 
cessive margin of safety. All armatures, when 
completed, are fully tested, and are only passed 
when, after they have been made to start repeatedly 
and to run during long intervals at. more than 
one-and-a-half times the normal speed in an experi- 
mental frame, they do not show the least modi- 
fication. A great point’ is made of this test, the 
effect of which is to maintain the work in the dif- 
ferent departments at a high degree of: perfection. 

Multiple-Stage Construction.—Turbines of the 








ing easy. The fans deliver air to the cupolas at a 





* See page 246 ante. 
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multiple-stage type form an extensive series. In 
these the casings (see Figs. 6 and 7, page 231 ante) 
are on both sides of the frame, the turbine wheels 
being fitted at each end of the shaft, and every 
part is easy of access. In steam-turbines ease of 
access is not a primary condition, but it never- 
theless affords a greater guarantee for. good 
working. From the foregoing paragraphs on the 
principle of the A.E.G. turbine, and from the 
steam-consumption curves we have reproduced, it 
will be seen that the multi-stage type is suitable 


specially for the larger units. The smallest size 
built of this type is of 100 kilowatts. In the older 
design the casings were bolted on the frame, each 
end of the shaft being fitted with double stage 
wheels, 2.6 metres (8 ft. 6,5; in.) in diameter. The 
view, Fig. 14, above, shows the present type 
with the turbine-casings. Similar sets to this, but 
| mostly three-phase, are in course of construction at 
ithe present time for 300, 500, 750, and 1000 kilo- 
watts at 3000 revolutions, for 3000 kilowatts at 1500 





revolutions, and 6000 kilowatts at 1000 revolutions. 





VARIATIONS IN SPEED OF A SOOKW. TURBINE 
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Turbine - Casings.—Cast iron for the casings 
affords a large margin of safety even for turbines 
of high power, seeing that there are practically no 
strains on the metal, the pressure being much 
lower than that in the cylinders of steam and of 
gas-engines. Cylinders for reciprocating engines 
and casings for turbines are frequently made from 
2.5 to 3 metres (8 ft. 24 in. to 9 ft. 10 in.) in 
diameter ; but from the point of view of simplicity 
in design, no comparison is possible between the 
two. The casings have only to withstand a 
uniform pressure which, even when it is divided 
over a number of stages, is relatively low in the first 
stage. 

The Turbine-Wheel.—In the commencement of 
this article the writer has referred to the numerous 
experiments made by the A.E.G. These exper!- 
ments have enabled the company to take a leading 
position in the construction of this new type of 
engine, and to select the best form of wheel both 
for tangential and parallel flow. With both types 
of wheels a much higher speed than the normal is 
permissible without reaching the limit of safety 
generally reckoned upon in engine-construction. 
The wheels can now be proportioned as solids of 
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equal resistance ;* they are either flanged or keyed 
to the shaft ; in the latter case the shaft end is cut 
conical. 

Fig. 15, page 331, is a view of the A.E.G. 
shop for making tangential flow-wheels. The wheel 
is turned out of a solid disc, and this, together with 
the removal of about 50 per cent. of the metal at 
the rim to form the blades, constitutes a severe test, 
which would disclose any faults or irregularities in 
the material. The fact that a wheel has been com- 
pleted in the machine is a proof that it is suitable 
fur the work demanded of it. For a speed of 3000 
revolutions, the wheels are made up to 2 metres 
(6 ft. 644 in) in diameter. 

Steam - Piyping.—The steam delivery, its supply 
to the nozzles, the steam-chest, and the prin- 
ciples of the regulating device are the same for the 
large units as for those of smaller type, already 
referred to. The former, however, are fitted 
besides with the steam-pipe which connects the 
high - pressure to the low-pressure turbine, and 
which contains the valve for exhausting eventually 
into the atmosphere. This pipe is placed under- 
neath the frame, and is embedded in the foundation. 

Bearings.—These, as is the case with the smaller 
engines, are lined with white metal and are lubri- 
cated by oil supplied from an oil-pump driven direct 
by the turbine. The bearings are water-cooled, and 
the oil running from the bearings is collected in a 
receiver, where it is cooled by a coil. 

Alternators.—As in the case of direct-current 
machines, it was necessary to design an entirely 
new type of alternator, the modifications referring 
especially to the rotor. The rotor which was first built 
easily withstood a prolonged service, as also did one 
for 1500 kilowattsand 3000 revolutions; nevertheless 
the manufacture has been modified in many points 
of detail. Owing to the increasing demand for 
these machines for different industrial purposes, 
their Construction, together with experimental 
plant, had to be such as to allow frequent and 
rapid starting, and running at increased speeds 
and temperature, perfect balance being, of course, 
oue of the essential conditions aimed at. 

Testing - Room.—The facility with which the 
A.E.G. turbo-dynamos can be erected has been 
pointed out in a preceding paragraph. Starting 
and working the turbine is quite as easy as in the 
case of reciprocating steam or gas-engines. The 
facility of erection affords a great advantage—that 
of testing in the workshops all engines of which 
the steam consumption has been guaranteed. Re- 
peated tests are now possible with a view to obtain 
& number of steam-consumption curves under diffe- 
rent loads, and to experiment on new devices and 
alterations. 

Fig. 16, page 331, illustrates the testing-room. 
It shows a number of sets ready for delivery, others 
which are being tested, and two which for the pre- 
sent supply the works with electric power. A 
nae staff has charge of this department. For 
the tests, steam up to 220 lb. per square inch pres- 
sure is available, and this can, when needed, be 
superheated to any required extent. The engines 
are tested under the pressures and at the steam 
temperatures’ that correspond to each particular 
type, and with the vacuum obtained by the A.E.G. 
testing-room condensers. 

Condensing Plant.—With reference to steam 
pressure and temperature, the turbine behaves 
practically in the same way as the ordinary steam- 
engine, although with the former there would be no 
limit tosuperheating. The turbine, however, stands 
in a different relation with regard to vacuum. 
Several engines have been built for exhausting into 

* [For the wheel to be a solid of equal resistance 
throughout its form must be such that Zeac*™ 
where 7 readth of the wheel, r the radius at any 
point in feet, and A and h are constants. For wheels of 
this sliape unpierced at the centre the radia! stress in 
pounds per square fvot is 
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and w = weight of the material in pounds per cubic foot, 
g = acceleration due to gravity, 
and » = the revolutions per second. 


If h is chosen so that h = Pee , where p, is the stress 


pe square foot due to the ‘centrifugal weight” of the 
uckets, then B =-0, and the radial stress becomes con- 


ey ee pee and equal to the tangential stress.— 
p. E. 





the atmosphere or for working against counter- 
pressure ; and for these the guarantees as to steam 
consumption were the same as those for recipro- 
cating engines. 

The condensing installation of the A.E.G. testing- 
room is supplied with cooling water by two elec- 
trically-driven pumps, each with an output of 3.5 
cubic metres G70 gallons) per minute. Means 
have been provided to increase this to 750 cubic 
metres (166,000 gallons) per hour. The pumps 
draw from a well, and the height of suction is 
7 to 8 metres (23 ft. to 26 ft.). As surface con- 
densers are generally used at the A.E.G. works, 
the water can be discharged directly into the 
neighbouring river. 

The pipes connected with the condenser are 
underneath the turbine ; they are provided or 
not, as the case may be, with heavy water-tight 
stuffing - boxes. The condenser itself generally 
requires about the same area as the A.EG. 
turbo-dynamo, and the condensing plant has to 
be built very compactly. The space taken up 
depends much more upon a judicious arrange- 
ment of the piping and accessory apparatus than 
upon the actual dimensions of the condenser. It 
should be remarked further at this point that it is 
practically impossible to draw the condensed water 
from a vacuum of 95 to 97 per cent.; it must be 
made to flow down to the condensing-pump, which 
has led to placing the latter underneath the con- 
denser and coupling the air-pump to it direct. The 
condensed water can be delivered back to the boiler, 
a separate arrangement making good the deficiency 
of the feed water. Steam-consumption trials form- 
ing part of the experiments, the condensed water 
obtained in the testing-room is collected in receivers 
for measurement. 





THE BRITISH ASSOCIATION. 
THE ENGINEERING SECTION. 
(Continued from page 308.) 
Srpe-Sirp iy Mortor-Cars. 

WE have now to conclude our account of the 
proceedings in Section G, with which we have been 
dealing in our two last issues. The last day of the 
meeting was Wednesday, August 24, when members 
of the Engineering Section again assembled in the 
morning at 10 o’clock, the President of the Section, 
Mr. C. A. Parsons, occupying the chair. 

The first item in the programme was a communi- 
cation from Mr. Horace Darwin and Mr. V. C. 
Burton on ‘‘Side-Slip in Motor-Cars.” This was 
evidently a popular subject, for it attracted a con- 
siderable audience, largely ladies. We print this 
paper in full on another page of the present issue, 
but at the meeting no paper was read, Mr. Darwin 
lecturing on the subject and giving some illustra- 
tions with a small model, about 34 in. long, which 
was made to run down an inclined plane. Unfortu- 
nately, the experiments could only be seen from 
one side of the room, there being a table which 

uite obstructed the view of some of the audience. 

he model, as we saw it after the lecture, 
appeared to have two wheels in front, the place 
of the hind wheels of the car being taken by 
small spikes. These were intended to represent 
the hind wheels locked by the application of 
a brake. From what Mr. Darwin said, we 
gathered that the experiments showed that when 
the hind wheels were locked going down-hill the 
car was certain-to come to grief. He considered 
that the-cure for this was by steering with the 
hind wheels, and drivifig with the front wheels. 
In front-wheel steering, if the wheels were turned 
rapidly, a side force was applied to the hind wheels, 
and that would cause them to slip. The effect of 
centrifugal force on going round corners was, how- 
ever, against the steering-wheels being behind. 
The advantages of hind-wheel steering were more 
noticeable in long cars than in short ones ; but if 
hind-wheel steering were adopted, there would be 
less danger of side-slip ; and on the whole it would 
be better to go in for a short car than a long one, 
so far as side-slip was concerned. The author 
referred to the Mabley car, in which the two 
driving-wheels were in the centre of the car, 
there being one steering-wheel in front and one 
behind. he steering-wheels were placed on the 
longitudinal centre line, one being in front and 
one behind the car. He had been told that that 
car avoided side-slip to a great extent ; if that were 
the case, a six-wheeled car might be made with all 
the wheels at the sides, the two steering-wheels in 





front and two at the back, the driving-wheels being 
between them. That would give quite stable 
motion. Mr. Darwin here further explained his 
remarks by means of a model. 

In proposing a vote of thanks to the author, Mr. 
Parsons said it was the first time that side-slip had 
been scientifically illustrated. He suggested that 
there might be another effect, which he illustrated 
by means of a diagram. It resulted through the 
centre of gravity of the car being at some height 
above the wheels, so that when the velocity was 
arrested by the application of brakes to the wheels, 
the inertia of the car would cause the weight to be 
momentarily transferred to the front wheels, and 
therefore the power of the hind wheels to resist 
side-slip would be reduced. This might doubtless 
be of small effect, but it would be worth consider- 
ing when running down-hill. 

Professor George H. Darwin asked whether it 
was not true that two-thirds of the side-slips take 
place when trying to stop the car. This fact 
strengthened the remarks of Mr. Parsons. 

Mr. Griffiths asked whether projecting studs on 
wheels would make any difference in regard to side- 
slip, and did the gyroscopic action come in at all ? 

Major Leonard Darwin said he had also played 
with the toy which Mr. Horace Darwin had shown. 
He found that on pushing it forward on a level 
table the same effect was gained as on running it 
down-hill. 

Professor Fitzgerald said that the effect on side- 
slip of the locked wheel was the largest effect of all. 
He did not know whether brakes applied to the 
wheels would have the same result, but if so, it 
would be smaller than in the case of locking. He 
considered that the principal effect was due to the 
braking of the back wheels. 

Professor B. Hopkinson suggested that the cure 
for side-slip would be by altering the pivoting 
wheels in relation to the action of the road. 

Mr. Sennett, who spoke at some length, said 
that the author had asked if the action of the model 
was identical with that of a motor-tar on the road. 
This would not quite be the case, as the inclined 
plane on which the model ran was flat, whilst the 
surface of the road sloped down to each side. It 
must be remembered also that the driver was 


‘always trying to rectify the steering of the car, so 


that the theoretical effect was not quite the same as 
that which would be obtained in practice. He 
thought that the principal point to consider in the 
construction of the motor-car was rigidity of the 
front axle and the body of the carriage. The perch- 
pin was the cause of weaknesses, as was shown by 
the fact that omnibuses were subject to side-slip. 
From an engineering point of view there was no 
difficulty in arranging for a front drive with a rigid 
axle, but there were practical considerations which 
made it objectionable. The loss of power with back - 
wheel driving was not very great, and he wished to 
register his most emphatic protest against braking 
the front wheels, which was a most dangerous 
course to pursue, and obviously would lead to side- 
slip. With regard to back steering, a large 
number of carriages were made in America with 
that arrangement, but they disappeared because 
back steering was objectionable. In reference to the 
length of cars, he would point out that nger 
accommodation had to be considered. The most 
scientific manner to propel a motor-car was to drive 
all wheels ; the next best was to have the front 
wheels drivers and the back trailers. With four 
drivers there would be less stress on the india- 
rubber of the tyres.. The Mabley car, to which 
reference had been made, was most objectionable 
because of the double track, there being always 
one pair of wheels running on a piece of road where 
the horses’ hoofs made it rough. It might be a 
good arrangement for towns, but would not do for 
touring. “About the year 1835 or 1830 several six- 
wheeled cars were built, but the proposal of four- 
drivers was alarming to the engineer, who knew 
the complication that it would entail. In France 
they had the equivalent of a six-wheeled car in a 
car with a A The author had said a good 
deal about the great value of all wheels driving, 
but side-slip depended on the position of the mass. 
People have a horror of overhanging the motor, 
but it seemed to him it would have a good effect 
as counterbalancing the weight of the people in 
the car. 

Professor Vernon Boys had seen a big car in 
Piccadilly turn.as quickly as_the little model did 
in running down an incline. Front driving would 
be a good thing, no doubt, if it could be attained. 
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He did not think that any nearer conclusion towards 
the cure of side-slip had been reached by the 
author’s lecture ; but, at any rate, it was satisfactory 
to know the nature of the disturbance. 

In reply to the discussion, Mr. Horace Darwin said 
that studs on the tyre ought to do good. An auto- 
matic means of effecting the steering, so asto counter- 
act side-slip, had been suggested ; the speaker did 
not know much about the working of cars, but he 
did not see how it could.be done. He did not quite 
follow Mr. Sennett’s remarks, but he had seen 
omnibuses side-slip in a most remarkable manner. 
Mr. Sennett had said that brakes on the front 
wheel would add to the side-slip ; the model experi- 
ments did not support that view. 


An Etectric TEMPERATURE ALARM. 


Mr. Darwin next explained very briefly an appa- 
ratus for giving alarm in the case of the rise of 
electric temperature. The apparatus was exhi- 
bited, and rang a bell. 


Evectric ConDUCTIVITY OF ALUMINIUM ALLOYS. 


The next paper on the list was by Professor 
Ernest Wilson, and was entitled ‘‘The Electrical 
Conductivity of Certain Aluminium Alloys as 
Affected by Exposure to London Atmosphere, 
and a Note on their Microstructure.” This paper 
dealt with the effect upon electrical conductivity of 
exposing light aluminium alloys to London atmos- 
phere. During three years’ exposure the total 
conductivity of the copper-aluminium alloys had 
gradually diminished, the greater the percentage of 
copper the greaterthe reduction. The nickel-copper- 
aluminium alloys, which showed such remarkably 
increased tensile strength as compared with good 
commercial aluminium, had during the last year 
shown considerably diminished total conductivity. 
On the other hand, the manganese-copper-aluminium 
alloys had suffered comparatively little diminution 
in total conductivity, and one of them had compara- 
tively high tensile strength.. It was thought that 
an examination of the structure of these alloys 
by aid of microphotography might throw some 
light on the great difference which’existed between 
some of their physical properties. For instance, 
a nickel-copper-aluminium alloy had 1.6 times the 
tensile strength of ordinary commercial aluminium. 
Under a magnification of 800 diameters practically 
no structure could be discovered. Considering the 
remarkable crystalline structure exhibited by ordi- 
nary commercial aluminium near the surface of an 
ingot, when allowed to solidify at an ordinary rate, 
the want of structure in these alloys should be attri- 
buted to the process of drawing down. The infer- 
ence was that the great difference which existed 
between their tensile strengths and other qualities 
was not due to variation in structure. The experi- 
ments in microphotography had been carried out 
by aid of a portion of the Government grant voted 
by the Council of the Royal Society. 

There was no discussion on this paper. 


Prorosep BARRAGE OF THE THAMES. 


The next paper read was a communication by 
Mr. James Casey on a ‘‘ Proposed Barrage of the 
River Thames.” The proposal has been before the 
public for some time past; and although there does 
not appear much immediate probability of its being 
translated into actual fact, it may be interesting to 
give some of Mr. Casey’s suggestions. As he stated, 
any engineering scheme that offers a solution to the 
many problems involved in attempts to remove the 
inconveniences and difficulties attending the naviga- 
tion of the River Thames, with @.view to the proper 
control of the enormous volume of commerce flowing 
into and out of the port of London, has a claim to 
attention. He proposed to meet existing difficulties 
by constructing across the river from Gravesend to 
Tilbury a dam, or barrage, similar to that across 
the Nile. The foundation of the dam would be 
of granite and mass-concrete resting on chalk, 
and on the top there would be a roadway 
for carriage and ordinary road. traffic; the dam 
would be provided with locks, four in number, 
each furnished with internal gates in addition to 
the outer ones, in order that the locks may be 
worked in long or short lengths to suit the traffic. 
The lengths provided in this way would be 300 ft., 
500 ft., 700 ft., and 1000 ft., and the widths from 
80 ft. to 100 ft. The number of vessels passing up 
and down the river per day averaged 220, but many 
of these were small craft. The lock accommoda- 


tion proposed could accommodate three times that 


being that, instead of waiting tides at Gravesend, 
each vessel, as she arrived, could be locked through 
in a few minutes. The locks would be worked by 
electricity. A system of signalling from the barrage 
to the upper reaches of the river would be em- 
agen to notify any heavy freshet coming down. 
he dam would provide a fresh-water basin to the 
Trinity high-water mark, and the present docks 
would be accessible at all hours of the day and night, 
irrespective of tides. In connection with the dam, 
Mr. Casey ‘proposed constructing a tunnel, which 
would be formed in the solid monolith as the work 
proceeded, and would be connected with the existing 
railways in Essex and Kent. This would enable the 
naval and military authorities to utilise their base of 
warlike stores at present in Woolwich, Sheerness, 
and Chatham on the north-east coast. The dam, 
from a strategic point of view, afforded a valuable 
solution of the question of the Thames defence. by 
effectually blocking the river, and preventing the 
approach of any ‘‘ raiders”—submarine or other- 
wise ; and incidentally it provided a good harbour 
for the Fleet. The estimated cost was 3,658,000/., 
and the time for completion would be three years. 

The discussion on Mr. Casey’s paper was opened 
by Mr. Hawksley, who occupied the chair, in con- 
sequence of Mr. Parsons having to leave. He said 
that projects of the kind put forward necessitated 
much careful consideration. For instance, there 
was not only the silting-up of the river which had 
to be considered, but the interference with the 
wharfage properties and other vested interests. 
These would have to be compensated, so that the 
figure as to cost given by the author would prob- 
ably not be sufficient for the whole work. That, 
however, might not be an insurmountable difficulty. 
It had been suggested that the water above the 
lock might be used for supply purposes ; but it had 
been a rule not to take water below Teddington 
Lock. The sewage difficulty the speaker did not 
consider would be very great, as the sewage could 
be discharged below the barrage, and the storm 
water would necessarily be very dilute. 

Sir Hanbury Brown said he had been a good deal 
connected with the construction of barrages in 
Egypt, but that did not qualify him to speak on 
the present occasion. He put forward the view, 
however, that the great question was the silting- 
up that might occur below the barrage; that he 
looked on as the greatest objection to the scheme. 
Professor Lupton said it was a delightful idea to 
think of getting back to the good old days of the 
River Thames, when it was certainly a very much 
more pleasant river than it had since become. An 
objection had been raised to this scheme elsewhere, 
that there was a good deal of ventilation to London 
through the action of the tides, the water coming 
up displacing the atmosphere. Anyone, however, 
who made any calculation, which would show the 
very small amount of air displaced by the tidal 
volume, would sce how absolutely insignificant such 
an effect must be. It had also been objected that 
the tide was useful in moving craft ; that, he thought, 
was not a very important consideration. It ap- 
peared to him that the opinion of the Chairman 
was in favour of a Government inquiry. 

Another speaker pointed out that the increase in 
the value of dock property would be greatly in ex- 
cess of the cost of the dain, which might, therefore, 
be said to be constructed for nothing. A similar 
question to that now brought forward had been 
raised with regard to the River Avon, but there the 
Corporation had to play for safety, and did not 
care to take the risk of failure. At Boston, in 
America, they were carrying out a very extensive 
work of this nature, and it would probably be left 
to American engineers to show what cou'd be done 
in this direction. 

Mr. Alex. Siemens said that barges could be 
moved by tug-boats if they lost the agency of the 
tide ; but the difference seemed to him to be that 
the tug-boats wanted to be paid, whereas the tides 
did the work for nothing. The present docks and 
wharves were constructed for a tidal river, and 
the vessels using them could be loaded or unloaded 
at any time of the day. No doubt, the passenger 
steam traffic would be facilitated by the construc- 
tion of this barrage, and also the pleasure traflic. 
At. present there was great difficulty in keeping the 
channel open below Gravesend, and this might be 
increased if the barrage were constructed as was 
suggested. 

In reference to this, another speaker said that 
within his knowledge there was much loss to barges 


owing to the tide. As it was, a barge might have 
discharged its cargo, and might have to wait many 
hours before the tide would float it back again ; or 
it might arrive off a wharf at a particular time of 
tide, and have to wait until there was water enough 
to float alongside. 

Mr. Casey, in reply to the discussion, said he 
did not think that silting would occur to any 
serious extent, as it was not found to be the case 
with the locks up river. With regard to the Avon, 
he would point out that the rise and fall on that 
river was 45 ft., while in London it was 16 ft. to 
21 ft. In regard to what had been said about 
wharfingers, they were in favour of the scheme. 
At present many vessels could only get moored to 
the wharves at high tide. Asa matter of fact, the 
serious siltage was that which took place consider- 
ably further down the river than Gravesend, the 
worst place occurring near the Nore Light. It had 
been asked what view the City of London tock of 
the scheme. In reply to that he would say that 
it was the City of London that put his scheme for- 
ward in the House of Commons; both the Corpo- 
ration and the Thames Conservancy had taken the 
matter up. 


TrestiInc ALTERNATE-CURRENT Morors By 
ContTinvous CURRENT. 


There were two. more items on the programme, 
the first being a paper on ‘‘ Testing of Alternate 
Current Motors by Continuous Current,” by Mr. 
William Cramp. That paper pointed out that 
since an alternating magnetic field might be rms lved 
into two equal rotating fields, each of 0.7 the 
value of the original field, it followed. that there 
was a close connection between the behaviour of an 
alternate-current motor on its normal supply, and 
that of the same motor having the stator supplied 
with a continuous current of the proper’ value, 
while the rotor was driven round at the proper 
speed by some independent means. As an example 
of this, a repulsion motor was taken. It might be 
shown that such a motor was a special case of the 
single-phase alternator, whence the laws governing 
the value and phase of its rotor current were per- 
fectly -well known. ‘If the. motor were arranged so 
that its stator might be excited with a continuou 
current, equal to 1.41 A ccs., 2 d amperes (where 
A was the normal magnetising current of the motor, 
d the angle between the brush line and the polar 
axis), and the rotor was arranged to be driven by a 
continuous-current motor, then it would be pos- 
sible :—1. To calibrate the C.C. motor so that the 
power required to drive it at any particular speed 
became known. 2. To connect it to the A.C. 
motor shaft (the A.C. motor not being excited), 
and measure the power required at various speeds 
(friction and windage). 3. To drive as in the 
second case, but with the rotor on open circuit, 
and the stator excited with coutinuous current, as 
before explained. 4. To close the rotor circuit by 
connections which revolved with the rotor, to 
excite as in the last-named experiment, and to jun 
at what would be synchronous speed. This gave 
the rotor current at standstill. It also gave, if the 
speed were varied, the rotor power-factor at stand- 
‘ill. With the same continuous current, the.re- 
sistance of rotor and stator might be measured. 
Thus a)l the losses of the motor were completely 
known,..as well as the rotor current and power- 
factor, and the performance of the motors might 
be predicted exactly. The method enabled a very 
satisfactory test to be made when alternating cur- 
rent of the right voltage and frequency was not 
available. This was an important point, especially 
in England, where the frequencies were so varied 
as to make it necessary to have a great deal of 
apparatus to test even a moderate run of motors. 
o wattmeter was necessary; this was another 
advantage, and in technical colleges it would; be 
found that students would grasp the working of 
alternate-current apparatus in general if such 
methods were used to bring home the close con- 
nection which existed between it and similar direct- 
current machinery. A model of the apparatus was 
shown. 


Action or LigHtNinc STROKES ON BUILDINGS. 


The last item on the programme was a paper 
by Mr. Killingworth Hedges on ‘‘The Action of 
Lightning Strokes on Buildings.” It will be re- 
membered that the author read a paper at the 
Glasgow meeting of the Association, in which he 
mentioned the establishment of the Lightning 








number ; the great advantage to the shi pping interest 
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Research Committee, organised jointly by the 





334 ENGINEERING. (SEPT. 9, 1904. 








MACHINE-TOOLS AT THE ST. LOUIS EXHIBITION. 
CONSTRUCTED BY THE BETTS MACHINE COMPANY, WILMINGTON, DELAWARE, U.S.A. 
(For Description, see Paye 337.) 


v “ 


- 


. \ 








a 





Fic. 1. 





VERTICAL LATHE. 











Fie. 2, Horizontat Drittinc anp Bortnc Macurne, 





U 
Za 
a 
fx) 
(2) 
Z, 
O 
Z, 
(2) 








® poquviiem A[poyqnopun Suryeem oye, oy} Zulanp 
moKoeg siz} ut poyueserd sioded oy 4 jo sqiioul 
eur, ‘sem Tensn oyy UI UOISN[UCD vB 04 4YSNOIq 
Apetiq ueyy o10m 4) UOTQO9g UI SSuIpeds0id ey} pus 
‘sroded 0M4 488] OY} UO TOISSNOSIP OU SBM ONT, 
*punoi3 oy} 0} UlIvy ynoyyIA yo ssed puv ‘wo4shs 
ey jo uoniod omos Aq paatooor oq AqrIqeqoid 
TT? UI prnom ysey yj ‘sjoor oy} [Te JeA0 YyIOMjou 
peyoouuoo ev ulloy prnom fey} 4ey} posuviie os 
SIOJONPUOS oy} pur ‘pomoT[oy ATOSO[D oIOW O1OM QORT 
Ul Zutjyoou yIw_ oY} 4e OBpory JAAT[O arg Aq pIVMs0} 
qnd uonjses3ns oy} jy «*yutod zeMoy] culos Sulsooyo 
‘Surprmq oy} uo [vy puv ‘ertds Jo 19M04 9AT}00301d 


*ANIHOVIA ONILLOTS “NI-CT ‘P 


|u9 preZoisip 4yS1ur oyo138 8y} ‘pnopo v wloI; Srey | “Arp oureoeq uoos ‘aSeurerp 07 Samo ‘pue ‘Zarppng 

-sip 8 Jo yyed 043 UI oq 0} peucddey emmyonsys oY} | v Jo sUOTyEpUNO; OY} 03 SOTO puNnord oY} UI poTuNq 
| jo javd r0yj0 Aue jt ‘uey} ueAq =*Y}4¥2 07 do wory | Ajduns eq 0} punoy oJOM SMOT}OOMUOD-YjI¥e ‘sUOTy 
| s10jonpuoo OM} 4S¥O] 3B Avy pynoys erds v -YyyIM | -deoxe Moy & yyy, ‘A[snoouezNUIs syuIod om 4B 
| ‘souRysut 10x ‘younyo W *1eM07} YSTY B peY 41 ssoTUN | ZuIpping oy} OAL FYysIUI Ysey oY 10 ‘oxorys oY} JO 


Sutpring Areurpio ue uo spor pozejost Surgetd ut e8e} | ejoym oy} Aoauoo 04 po[tey Iojonpuoo ofSurs v ‘suOTS | 


| -“Weape 979791, AIOA SBM 9194} FRY} POpNPOUOS JOYANe | -uSUIIP OFIeT JO JOOI O[Bjour v AIM 4vYyy poorjou 
| oy} ‘Teteues uy “peyy erom Loy} Yorya 07 sSurpting | Auonbesy sem 97 «‘edosagy -pexqueg ur poydope 
ay} 400}01d 0} sIOJONpUOD Jo oINTTey JO sosvo OMY | ATQUITVAUT SBM YOIYM POYJoU OY} 109J8 YeI~MOUIOS 
JO Joyzne oy} Aq UeAIs o10M soouvysuy ‘odid 10}emM | ‘syoor. oy [Te Jo sjedered oy} Buore 10 ofp 
-UIBI JSOIVOT OY} 07 OQn9 [[eMS B SuIpes, Aq ystour| yy Buoye soOjonpuoo ejuozI0y ev Suraunr Aq 


qdey 9q prnoo 41 sv ‘uorjoelqo siya yQIM AeMe pIp | pouesse, oq yy siojonpuos 944 WoIy Ysep-oprs 


Joyjne 94} Aq pousisep uolqoeuu0-yzIve Ie~nqn} y | Aq oseuep quonbery oy} uormrdo szoyyne ey} UT 
2) | 


LOSee 


(‘Leg abog v8 ‘uoudnweagq 10g) 
‘VSO “AUVMV1IEC ‘NOLONIWIIM 


‘NOILIGIHXa SINOT IS GZHL LV SIOOLAUNIHOVIN 


|. "81099n3 pure ‘sodid 193eM-urex ‘sTetug oy} Jo suOT{O0u 
| -Woo-1eqUT oy} ATTetoedsa ‘10jonpu0d-BuIuzYyST 943 03 
| sBurpring ey} jo suonsod orjejeu oy} Sumoeuu0S 
,jo wieqshs Aue jo souesqe oy} pue ‘suoo0uU00 
YjIve pUe JOJONpUOD jo JaquINU JUETOWNSUT eq 04 
porvedde por-SurujzyS1 jo of 44s [ensn oy} Jo oanjrey 
Jo sesneo [ediourmd eyy, ‘s1ojonpuoo YIIM poy 
|SBUIPTING 03 UOIWUE¥Ze eUBUOD OF peploop seM 4T 
| *srearesqo Aq poystuimy syiodex woz seouermos0 
| JO requinu os1e, ATOA & pozeS14SeAUT pey 909971UIUIOD 
| ey} UWOTJepUNoy SII COUTG —<“JOquUIOUL v SI sOSpozT 
| TIL SezaMIUIOD siy Jo f UoRNZASUT Stofeaing 
ey} pue spozTyoIy ysyug jo eqnqysuy pedoxy 


‘ENIHOVAT PNINVIG °E “OTT 


‘ANVdNWOO GNIHOVW SLI4d AHL Ad CGALONULSNOD 





} 
1 
‘ 
i 
’ 


' 
| 
‘ 
Tt 


336 


ENGINEERING. 





[SEPT. 9, 1904. 








larger attendance than usual. Such communica- 
tions: as those of Mr. Hadfield and of Professor 
Arnold, in which new scientific facts were brought 
forward, were alone sufficient to stamp the meeting 
of the Section as one of unusual importance. 


Tae PuysicaL AND CHEMICAL SECTIONS. 

We have now to give our report on the proceed- 
ings in the Physical and Chemical Sections, or 
Sections A and B respectively. Sitting on five 
days—Saturday being now a universal excursion 
day—Section A was sub-divided into the three 
departments of Physics, Mathematics, and Astro- 
nomy and Cosmical Physics from the begin- 
ning; two of these departments met simulta- 
neously, as a rule, from 10. a.m. till nominally 
1.30 p.m. Two afternoon meetings being added, 
the Section disposed of 39 physical, 33 astronomical 
and meteorological, and 20 mathematical—alto- 
gether 92 —communications, comprising several 
good discussions. The Chemical Section, B, which 
had not been overcrowded with papers. for some 
years, was alsovery busy, and the proceedings were, 
till the last, followed with the greatest interest by 
large audiences. Forty-six papers were disposed 
of in four days, the Section sub-dividing on the 
last- day, and arranging two discourses for the 
afternoons. The officers of Section A were :— 
President, Professor Horace Lamb, F.R.S.; Chair- 
man of the sub-section on Cosmical Physics, Sir 
John Eliot, K.C.1.E., F.R.S.; Secretaries: C. H. 
Lees, D.Sc. (Recorder); A. R. Hinks, M.A. ; 
R. W. T. Hudson, M.A.; Dr. W. J. 8. Lockyer, 
M.A.; A. W. Porter, B.Sc., and W. C. D. Whetham, 
M.A., F.R.S. The officers of Section B were :— 
President, Professor Sydney Young, D.Sc., F.R.S.; 
Secretaries: Professor W. J. Pope, F.R.S. (Re- 
corder) ; M. O. Forster, Ph.D., D.Sc.; Professor 
G. G. Henderson, M.A., D.Sc., and H. O. Jones, 
M.A., D.Sc. Of the grants appropriated at Cam- 
bridge—10001. in all—1701. fell to Section A for Elec- 
trical Standards (Lord Rayleigh) ; Seismological 
Observations (Professor Judd) ; Investigations of the 
Upper Atmosphere (Dr. W. N. Shaw) ; Magnetic Ob- 
servations (Sir W. H. Preece) ; and 75l. to Section B 
for the study of Aromatic Nitramines (Professor 
F. S. Kipping); Dynamic Isomerism (Professor 
H. E. Armstrong); Wave-Lengths Tables of 
Spectra (Sir H. Roscoe); Hydro-aromatic Sub- 
stances (Professor E. Divers). Section G did not 
ask for any grants this year. On the proposal of 
Section B, supported by Sections F and H, Econo- 
mics and Anthropology, it was resolved that 
reports of wide interest should be printed and 
sold separately—a very useful innovation. 

We begin with the proceedings of Section A, 
grouping the communications irrespective of the 
order in which they were read. 


PreEstpENTIAL ADDRESS TO Section A. 


Professor Horace Lamb, LL.D., D.Sc., F.R.S., 
of Manchester, did not give any heading to the 
very instructive address. which he delivered before 
the Mathematical and Physical Section. We may, 
perhaps, say that the address indicates the spirit 
that has run through the whole school of mathe- 
matical physicists of which Stokes was the dis- 
tinguished representative. There were good reasons 
for selecting Stokes. The reader may be pleased 
to find many a doubt that he himself feels, is fully 
shared by an eminent mathematician like Pro- 
fessor Lamb; and he may not care to go quite 
so far as the President of Section A in some 
respects. 

he losses sustained by mathematical science in 
the past year, Professor Lamb stated in opening 
his address, have, perhaps, not been so numerous 
as in some years; but they include at least one 
name of world-wide import—that of George Salmon. 
From him many of us learnt forty years ago that 
a great mathematical theory does not consist of a 
series of detailed propositions, carefully labelled 
and arranged like specimens on the shelves of a 
museum, but that it forms an organic whole. 
The classical style of memoir, after the manner of 
Lagrange, Poisson, and Gauss, complete in itself, 
and deliberately composed like a work of art, was 
continually becoming rarer, and it was all the more 
essential, therefore, that someone should come 
forward from time to time to sort out and arrange 
the accumulated material, rejecting the unimportant 
and welding the rest into a connected system. There 
was, perhaps, a tendency to assume that such work 
was of secondary importance, and could safely be 
left to subordinate hands ; but in reality it made 





severe demands on even the highest powers, and 
when these have been available, the result had often 
done more for the progress of science than the com- 
position of a dozen monographs on isolated points. 
A modest but most valuable worker has passed 
away in the person of Professor Allman, whose 
treatise on the history of Greek geometry ranked 
with the best that has been done on the subject. 
It was to be regretted that, as an historian, he had 
left so few successors among British mathematicians. 

Professor Lamb then referred to the phenomena 
of radiation and ionisation, startling in ‘themselves 
and suggesting wonderful speculations; he contented 
himself with paying his homage to the unsurpassed 
skill and patience displayed at Cambridge and 
elsewhere in the investigation of these problems. 
Coming to his main subject, he pointed out 
that when the British Association last met 
at Cambridge, in 1862, Stokes presided over Sec- 
tion A, and delivered the shortest address ever 
offered on such an occasion ; it occupied half-a- 
page of the report. The early years of Stokes’s 
ife, he continued, were the closing years of a 
mighty generation of mathematicians and mathe- 
matical physicists. Lagrange, Laplace, Poisson, 
Fourier, Fresnel, and Ampére had but recently 
passed away ; Cauchy alone of this race of giants 
was still productive. The interaction between the 
English and German schools—Neumann and Gauss 
were then flourishing—was not great, though the 
development of the German school, represented by 
Helmholtz and Kirchhoff, ran closely parallel to 
the work of Stokes and of his followers. The 
foundations of analytical dynamics, as laid down by 
Euler and d'Alembert, were first applied to the 
problems of gravitational astronomy ; afterwards 
came the study of elasticity, the conduction of heat, 
statical electricity, and magnetism. The investiga- 
tions in elasticity were undertaken mainly in re- 
lation to physical optics, in the hope of finding a 
medium capable of conveying transverse vibrations, 
and of accounting for reflection and simple and 
double refraction. The physical speculations of the 
French school were characteristically influenced by 
ideas transferred from astronomy : for instance, in 
the conception of a solid body as made up of dis- 
crete particles acting on one another at a distance 
with forces on the lines joining them. There were 
enormous difficulties to be overcome, and precarious 
assumptions had to be made. Cauchy and Green 
showed the way, and English physicists—indepen- 
dently supported by the German school—had, since 
Stokes, endeavoured to separate the general dyna- 
mical principles from the particular mechanisms at 
work. One of the most striking examples of this 
was the identification by Maxwell of the laws of 
electro-magnetism with the dynamical equations of 
Lagrange. 

The mathematician, engaged in the problems of 
gravitational astronomy, might take his materials 
at second hand. Stokes experimented, little en- 
couraged by his immediate environment. He 
also emphasised that an analytical solution of a 
physical question is not complete when merely 
given in terms of functions by infinite series or 
definite integrals, and not in a numerical or 
graphical form. This suggested the question 
whether mathematical and experimental physics 
should be looked upon as separate provinces. A 
zealous mathematician. might contend that the 
work of Stokes, Kirchhoff, and Maxwell was 
mathematical rather than experimental. It might 
appear audacious to leave out of account the in- 
vestigation of fluorescence, the discovery of spec- 
trum analysis, and the measurement of the vis- 
cosity of gases. Yet, though work of the highest 
order would remain, the very soul of their. work 
would have been taken away if these men had been 
condemned to mere book knowledge. The tradi- 
tional education given to our mathematical stu- 
dents, Professor Lamb added, was apt to be too 
one-sided and too much divorced from the study of 
tangible things. 

Another characteristic of the applied mathematics 
of the past century was the predominance of linear 
equations. Changes were treated as infinitely 
small, even in the electric theory of light, which 
formed an exception. The theory of small oscilla- 
tions ran as a thread through a great part of the 
literature of that period. When it was-abandoned, 
the problems became much more arduous, and the 
whole theory of normal modes of vibrations in 
acoustics and music fell with it. The analytical 
methods of the astronomers might be useful in this 
field. There was one classical problem of this 
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kind—the steep water-waves of Stokes, as interest- | 
ing a problem as that of periodic orbits. But no 
reason had been given why free water-waves should 
assume a form consistent with permanence, nor 
why they should be influenced by considerations 
of geometrical simplicity. 

These remarks indicated the kind of continuity of 
subject-matter, method, and spirit running through 
the work of the Stokes school. The contrasts with 
the more recent tendencies related not so much to 
subject-matter and method as to the mental attitude 
towards Nature. Mathematical and physical science 
had become markedly introspective. The investi- 
gators of the old classical school were animated by 
simple, vigorous faith ; they sought for a mechanical 
explanation as a matter of course, and had no mis- 
givings as to the trustworthiness of their analy- 
tical weapons.  ‘‘ But,” said Professor Lamb, 
‘*now the physicist and mathematician alike are 
in trouble about their souls. We have discus- 
sions on the principles of mechanics, cn the foun- 
dations of geometry, on the logic of the most 
rudimentary arithmetical processes, as well as 
on the more artificial-operations of the calculus. 
These discussions are legitimate and inevitable, and 
have led to some generally accepted results. Al- 
though carried out to a great extent independently 
the questions involved will, I think, be found to 
be ultimately closely. connected. Their common 
nexus is, perhaps, to be traced in the physiological 
ideas of which Helmholtz was the most conspicuous 
exponent. To many minds such. discussions are 
repellent in that they seem to venture on the un- 
certain ground of philosophy.” In Professor 
Lamb’s opinion there Saas an undefined borderland 
between mathematics and physics on the one hand, 
and philosophy on the peas g and he had resisted 
the temptation to take the relationships as to these 
three currents of speculation as subject of his 
address. He gave the Section some of his ‘‘ tangled 
thoughts,” however. 

Not so long ago the world was supposed to have 
been constructed on some absolute geometrical 
plan ; the principles of mechanics might be imper- 
fectly stated in our text-books, but they existed as 
precisely as the postulates of Euclid. Some coii- 
sidered the principles finally to have been laid down 
by Newton. But Hertz remarked that most of 
our great workers on dynamics betrayed involun- 
tarily a certain malaise when explaining their prin- 
ciples, and were not at their ease until théy had 
somehow established their equations, on which they 
could then build securely. In Kirchhoff’s words, 
mechanics had to describe the motions which 
occur in Nature completely and in the simplest 
manner. The ‘ completely ”. was impossible, and 
would, if possible, be uninteresting and useless. 
The clearest account of the province and method of 
abstract dynamics had been given by Maxwell in 
his review of the second edition of Thomson and 
Tait’s treatise in 1879. Some process of selection 
and idealisation was necessary. In astronomy, we 
replaced a planet by aso so-called material particle, 
ignoring all the properties except those of position 
and mass. The ideal images of geometry were 
already at our service. Two lines were either equal 
or unequal. Yet all our measurements were un- 
certain, not.only on account of the limitations of 
our instruments and senses, but also on account of 
the vagueness of the entity we wished to measure. 
We could not define the distance between two 
clouds, nor that between the earth and sun, nor 
even the length of a wave of light. = 

By a frank process of idealisation a logical system 
of abstract dynamics could be built upon the lines 
sketched out by Maxwell, and the difficulties be 
handed over to geometry. But the nature and 
origin of the conceptions of geometry had them- 
selves to be examined. Historically, geometry went 
back much further than to the Egyptians. It was 
difficult to make young children understand the 
meaning of an outline, and the dawn of geometry 
had to be traced back to the primitive races who 
carved outlines of animals on their weapons. Those 
people were under the influence of geometric: 
ideas. The early history of geometry was, unfortu- 
nately, blank. As long as a point had size, a line 
breadth, and a surface thickness, there could be 
no question of exact relations between the elements 
of afigure. But the Greek mind loved definiteness, 
and agreed to speak of lines as if they had no 
breadth. Modern geometry might, however, be a 
snare as well as a guide. In drawing a curve to 
represent a function we unconsciously made a host 
of assumptions, difficult to prove and even to for- 
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mulate. We now sought to establish the whole 
fabric of mathematical analysis on a strictly arith- 
metical basis. An analyst of a century ago would 
find the ancient buildings all obscured by scaffold- 
ing, because under repair. The ‘“arithmetisation 
of mathematics,” useful as it was, involved a danger. 
A traveller who wanted to test the soundness of 
every part of a bridge before crossing it would not 
get far; ‘‘something must be risked, even in 
inathematics.” 

Professor Lamb went one step further ‘‘ with 
some trepidation.” The mathematics of the future 
was to be based on the notion of the integral 
number. But try to count the number of drops of 
water in a cloud. It was not only that we did not 
know where the cloud begins and ends, but there 
must be transitional stages between a more or less 
dense group of molecules and a drop. Enumera- 
tion implied selection and idealisation. The systems 
of geometry, mechanics, and even arithmetic- were 
all contrivances of the same general kind. They 
consisted of a series of abstractions and conventions 
devised to represent—or rather to symbolise—-what 
was most interesting and most accessible to us in 
the world of phenomena. The formal and mathe- 
matical element in the physical world was of our 
own introduction ; it had no more reality than the 
circles of longitude and latitude on the sun. We 
no longer obstinately demanded a mechanical 
explanation of light and electricity, especially 
since it was clear that, if one mechanical ex- 
planation were possible, there would be an infinity 
of others. Some minds, revelling in the new- 
found freedom, had attempted to disestablish 
ordinary or ‘‘ vulgar” matter altogether. Specu- 
lations of this kind had, Professor Lamb observed, 
so brilliantly been dealt with by Profesor Poynting— 
at the Dover meeting in 1899—that he would not 
further dwell on these questions. Professor Lamb 
concluded by stating that we had frankly adopted the 
empirical attitude in physical science ; that we had 
given up the notion of causation, except as a con- 
venient phrase ; the laws of Nature were simply 
rules by which we could more or less accurately 
foretell consequences. Why Nature honoured our 
cheques was an unanswered question which we 
should persist in asking. 

In proposing the vote of thanks, Mr. A. J. 
Balfour remarked that Professor Lamb had touched 
upon questions going to the very roots of the 
foundations of our knowledge. He had not expected 
to find so rooted a scepticism. But he believed 
that we must risk something even in mathematics. 
He had further heard, with misgiving, that we 
must give up the notion of causation ; to follow 
that up would lead him into the realm of philosophy, 
however. Lord Kelvin, who seconded the vote of 
thanks, asked the physicists whether they were on 
the right path, if they were in trouble about their 
souls. He hoped that the vigorous faith of the 
classical school would not fail us in the future. 
With the wonders of radioactivity we seemed to 
have passed into a Jules Vernean age ; but nothing 
of the fundamental laws of gravitation and of 
inertia had been upset or shaken. 


Dors THE EtHER Move WITH THE EARTH OR NOT? 


This fundamental question was raised by Pro- 
fessor W. Wien, of Wiirzburg, to whom we owe 
Wien’s law on radiation. The question is whether 
the ether is stationary and passes through the earth, 
and the earth through it, as it moves, or whether 
the earth carries the ether with it in its motion. 
If the earth is moving through the ether, we should, 
or might, be able to discover differences between 
rays moving in the direction of the earth and rays 
moving in the opposite direction. Michelson and 
Morley, however, failed to obtain any distinct 
effect, and all the other experiments have likewise 
been unsuccessful. »Wien now approached the pro- 
blem from the standpoint of the electro-dynamical 
electrons of H. A. Lorentz, of Leiden. As a rule, 
electrons are, for the sake of simplicity, assumed to 
be spherical ; Searle has, however, pointed out that 
Oliver Heaviside’s elliptical electrons are really 
simpler. At rest, these electrons would be spheres ; 
when they move in the direction of one axis, that 


. . . 2 
axis contracts in the ratio 1 — at :1:1, where v? 
“ 


is* the velocity 


; of translation and c the velocity of 
light. 


If we could move an electron with the velo- 


city of light, it should flatten out to a circle, there- 
fore ; for a still higher velocity the equilibrium of 
the electron would be destroyed. Under this hypo- 
thesis—which Lorentz and Wien have worked out 








(and which stands or falls with the general electro-! than the velocity of light ; and that would dispose 


dynamic theory of Lorentz, that submits all forces 
and masses to the same laws)—the negative results 
of the attempts to prove the Michelson-Morley effect 
would be explicable. On the other hand, the 
emission theory of dispersion would make an effect 
possible if the rays passed through water instead of 
air. The latter result would: not be annulled by 
the sphere-contraction hypothesis of Fitzgerald and 
Lorentz. Lorentzhad formerly believed thatthe rota- 
tion of the plane of polarisation should be influenced 
by the earth’s motion ; but Rayleigh failed in the 
experiment, and Larmor upheld him in his argu- 
ments against Lorentz. The recent theory of Lorentz 
would deny any influence also in the test when the 
light is sent through moving water. In any case, Pro- 
fessor Wien remarked, the experiments lay on the 
limits of our experimental possibilities; but he sug- 
gested an experiment on the line of Foucault’s. Two 
revolving mirrors are placed opposite one another 
at the greatest practical distance. A ray entering 
through a slit would follow a Z path—if we arranged 
the mirrors at the corners of the Z—and that should 
not be altered if the two mirrors rotate at the same 
speed, except that the angles of the Z will change. 
If the earth move through the ether, however, the 
one ray which we may assume moves with the earth 
should not be deflected by the same amount as the 
other travelling against the earth’s motion. The 
experimental difficulties would be great, but as 
it would only be necessary that absolute syn- 
chronism of the mirrors should momentarily be 
— workers like Michelson might overcome 
em. 

Lord Rayleigh mentioned, in opening the discus- 
sion, that his work on acoustics predisposed him for 
a fixed medium. Experimenters had been driven 
hard, but a chance seemed to offer here. Sir Oliver 
Lodge agreed that the older methods appeared 
hopeless; what Wien proposed was an absolute 
determination of the velocity of light, and he hoped 
that there would be no back-door way out of this 
argument. Lord Kelvin also hoped to find the 
fixed ether confirmed. Professor Larmor saw no 
discrepancy between the older failures and theory ; 
his electron was a point, and the Fitzgerald-Lorentz 
equations as to the change of shape of bodies re- 
ferred to the ether, and not to empty space plus 
molecules in it. Professor J. J. Thomson thought 
that the determination of the aberration alone 
might decide the question—which Sir Oliver Lodge 
doubted ; if the axes changed in length, then a 
couple effect should arise. Professor Trouton had, 
with Mr. Noble, tried to prove that a charged 
condenser, moving edgeways through the ether, 
should produce a magnetic-field between the plates 
due to the motion ; he is now investigating whether 
the resistance of a metallic wire, coiled to ensure 
sufficient length, is the same for different directions 
of motion. Professor Wien, in reply, stated that 
an electron could not be a point, as it had mass. (To 
assume a definite shape was premature, Professor 
Larmor interposed). The aberration could be ex- 
plained if the ether moved with the earth, because 
the ether might be condensed near the earth ; but 
in that case the ether should also move under mag- 
netic stress. The couple effect in the Trouton- 
Noble experiments would be too small, according 
to Lorentz, to whose most recent publication Pro- 
fessor Wien drew attention. 


A Moopirication or FitzGera.p’s MoprL 
OF THE ETHER. 

In this paper Mr. J. Butler-Burke, of the 
Cavendish Laboratory, pointed out that Fitzgerald 
represented the mechanism of the electro-magnetic 
field by a number of parallel wheels rotating about 
parallel axes and connected by rubber bands pass- 
ing round their circumferences. If one of the 
wheels rotated faster than the rest, its bands would 
become strained on the one side and loosened on 
the other—that is, polarised. If they were con- 
nected by strong springs instead of being fixed to 
a board, we should have an ether which would 
transmit the ordinary electro-magnetic displace- 
ments, and also behave as an elastic solid ; it would 
be slightly compressible, approximately satisfy 
Maxwell’s equations, and transmit distortional and 
also longitudinal waves. If the latter waves existed, 
they would give rise to gravitational forces, varying 
inversely as the square of the distance ; if they were 
of sufficient frequency (higher than that of the Rént- 
gen rays) the absorption would be proportional 
to the mass, and so would also the pressure. The 
velocity of propagation would be very-much greater 





of Laplace’s objection that if gravitation were pro- 
pagated at the rate of light, planetary disturbances 
should be detected. On this hypothesis the wave- 
length would become comparable to the molecular 
dimensions when the attraction no longer followed 
the inverse square law. The hydrogen molecules 
repelled one another, owing to the pressure of 
scattered radiation, and two electrons likewise ; the 
longitudinal wave-length wquld, therefore, appear 
to be comparable with the dimensions of the hy- 
drogen molecule.- A large molecule:would, all the 
same, attract a smaller one, and*thus the electrons 
would be attracted by the hydrogen molecules ; 
the electrostatic attraction of unlike charges and 
the repulsion of like charges would then be ex- 
— on this promising theory, which is further 

eing developed. The paper was read at a late 
hour, before a small audience, and Professor Lamb 
only remarked that such useful models should not 
be too complicated. 


(To be continued.) 








THE BETTS MACHINE-TOOLS. AT THE 
ST. LOUIS EXHIBITION. 

ON pages 334 and 335 we illustrate four machine-tools 
exhibited by the Betts Machine Company, Wilming- 
ton, Delaware, U.S.A., at the St. Louis Exhibition. 
Fig. 1 on page 334 shows a fine 6-ft. vertical lathe. 
As will be seen, this machine is electrically driven, 
having a 64-horse-power motor, power being con- 
veyed from the latter by a Morse silent chain 
to a double cone of gears.. The connecting link 
of the train is the Idler gear, which is traversed by 
the horizontal lever shown; this is held firmly in 
position by the clamp to be seen on the right ot the 
illustration, this clamp being traversed on the V-head, 
also shown. The connecting pinion is carried in a 
slot in the lever, and can be placed between any pair 
of gears by sliding it sideways in the manner indicated. 
When in the required position, the lever is firmly 
clamped by a screw, which can also be seen in the 
illustration. Notches are cut in the lever to fit on to 
the Y of the slide. There is a variation of speed in 
the motor by field control, and there are five changes 
in the cone gear. There are ten changes in all, with 
constant speed of motor, but with the electrical con- 
troller, forty changes of speed can be obtained, so 
that, in all, there isa variation of speed of 400 changes. 
The table is driven by a worm and worm-wheel, the 
latter being fastened directly to the table. This gear 
runs with the worm constantly in an oil-bath. The 
tool spindles are balanced by. separate chains, so 
that each is independent in its action.. The 
arrangement has been so designed .that work can 
be put on the table without the hooks of the crane 
interfering with the balance chains, these being 
for the purpose led, as shown in the illustration, 
the front of the machine being entirely clear. The 
cross-rail is moved by gearing through the motor 
that does the main driving. 

Fig. 2 on page 334 illustrates a horizontal drilling 
and boring- machine, also electrically - driven, the 
motor, which is of 74 horse-power, being placed, ‘as 
shown, above the head of the machine. The diameter 
of the spindle is 5 in., and the chain arrangement is 
that of the usual American type of boring-mill of this 
description, having a a and lowering table, &s 
shown. The motor, as will be seen, has a pinion 
mounted on its spindle, and operates the machine 
directly through pe thus doing away; with 
the usual cone in the belt machine.. The motor has in 
itself a variation of 3 to 1.. The machine is treble- 
geared, and there are about 120 changes in geometric 
progression. The table can be lifted off:entirely if it 
is required to mount extra-big work. 

Fig. 3 on page 335 shows a large planing-machine, 
which is an excellent representation of the best Ameri- 
can practice. It will take work 72 in. by 72 in., under 
the bridge, the length of cut being 16 ft. ~ It. is 
fitted with four heads, the two side ones having 
extension slides. In this way machining can be 
conveniently done on both sides of an article that 
is narrower than the table. The standards of the 
housing are massive castings, to stand the stress. of 
heavy cuts.’ The crosshead may be clamped:on the 
inside and outside, so as to give rigidity to the struc- 
ture.’ The cross-girder is of box, section, as shown. 
There is a rack-drive to the table, steel gears bein 
used throughout. Power is taken through  stee 
sleeves on the dead shaft, thus giving good resistance 
to torsional stresses. bd 

The remaining example (Fig. 4, page 335) of this 
company’s work which we illustrate is.a 15-in. stroke 
slotting-machine, which also is motor-driven, although 
the motor is not shown in the photograph. : There is a 
variation in the motor of 1} to 1, and the speed changes 
through gearing are obtained by meanis of a pull-pin, to 
which is connected a hand-lever, shown at the: side of 
the machine.’ In all about 80 changes are secured, in 
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SELF-PROPELLED FIRE-ENGINE; KERMODE’S LIQUID-FUEL SYSTEM. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, LIMITED, ENGINEERS, GREENWICH. 


eometric progression, by the motor and the gear com- 
Fined. The operator handles the machine from one 
position, all feed movements and crank-wrenches for 
slides being within easy reach. The tool-slide guide 
can be run down so as to give stiff backing for slabbing- 
work. All these four machines are excellent examples 
of advanced practice in the field to which American 
tool-makers have been turning their attention some- 
what largely during the last few years. 











| 

MOTOR FIRE-ENGINE FOR LIQUID FUEL. | 
In our issue of January 29, this year, we gave an | 
illustrated description of a fire-engine supplied to the | 
Liverpool Corporation by Messrs. Merryweather and 
Sons, and fitted with Kermode’s system of firing by 
liquid fuel. Since that time a second engine has been 
fitted with the Kermode apparatus in place of another 
type of oil-burner, and has now been in commission for 
several months, with most satisfactory results. This 
latter engine is illustrated in Fig. 1, above, and in 
Figs. 2 and 3 are shown details of the fire-box and 
piping arrangements. eae to Fig. 2, the pipe A 
leads steam from the boiler to the burner J, the steam 
being controlled by the wheel-valve B, and the pressure 
at the burner indicated by the gauge D. At full load 
this gauge reads about 33 lb. per square inch, the 
boiler pressure being 100 lb. Oil is supplied to the 
burner through the pipe marked E. One burner only 
is fitted to the fire-box, and is quite small, being 
only 11 in. in extreme length, and weighing 9} lb. 
The steam heats and pulverises the oil, driving it 
into the fire-box along with a considerable volume of 
induced air, somewhat on the principle of an injector. 
On the occasion above referred to we gave details 
of the construction of the burner, so that it is un- 
necessary to repeat the description here. The ordinary 
fire-box has been deepened by the addition of a 
‘* petticoat ” of 3-in. steel plate, with a lining of fire- 
brick 14 in. thick. In place of the fire-bats the bottom 
of the box is fitted with a ;;-in,. steel plate, drilled 
with j-in. holes, which serves-as-a support for the 
incandescent pieces of broken’ firebrick and asbestos 
with which it is covered. This plate is obviously much 
lighter than any arrangement of fire-bars. It is stiffened 
by two pieces of flat iron riveted to the underside, and 
is fastened to the boiler from outside in such a 
manner that it can be readily removed for inspec- 
tion. The oil normally gravitates to the burner, 
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although the latter is capable of lifting it a vertical 
height of 2 ft. or so should it be necessary. 

his motor fire-engine can readily maintain a speed 
of over 20 miles an hour through the streets, conse- 


quently reaching the scene of operations well before | Pe 


horse-drawn engines. No‘’smoke is emitted, nor is 
burning fuel dropped on the way, while the absence 
of stoking allows every available hand to be engaged 
in the work of salvage. The engine has been on duty, 
day and night, for over five months without the burner 
— inspected or the boiler-tubes cleaned. When 

ing in the station, a gas grill inside the fire-box 
keeps steam at 80 1b. pressure. When a call is re- 
ceived, the gas grill is withdrawn, the oil turned on, 
and the engine is then perfectly ready to take the 
road. The engine was built by Messrs. Merryweather 
and Sons, Greenwich, and the oil-burning apparatus 


| supplied by Kermode’s Liquid Fuel System, 62, Dale- 


street, Liverpool. 








BrazILiAN Rattways.—A new contract between the 
Great Western Railway Company of Brazil and the 
Brazilian Minister of Public Works has just been signed. 
By this contract the company undertake to extend some 
of their existing lines and to construct fresh branches. 





























LicutHousEs.—The outlay made for the lighthouse 
service of the United Kingdom was as follows during 
each of the ten years ending with 1902-3 inclusive :— 


Year. Amount. Year. — 
£ 

1893-4 .. 405,975 1898-9 .. 466,123 

1894-5.. 387,212 1899-1900. . 472,831 

1895-6. . 406,730 1900 1 kis 512,003 

1896-7... 416,352 1901-2 483,676 

1897-8 .. 463,753 1902-3 500,431 


Light dues formed the great source from which this ex- 
nditure was provided for. In 1893-4 these dues 
yielded 523,945. ; in 1902-3 the corresponding total was 
555, 6977. 





Tue InstTITUTION or Crvit Encingers.—The Council 
of the Institution of Civil Engineers have, in addition 
to the medals and prizes given for communications 
discussed at the meetings of the Institution in the 
last session, made the following awards in respect of 
other papers dealt with in 1903-4 :—Telford Premiums to 
Arthur Hill, C.1.E., Bombay; F. A. Hurley, Cairo; 
E. M. De Burgh, Greystones; H. H. Dare, M.E., 
Sydney, N.S.W.; William Marriott, Melton Constable ; 

. G. Gribble, London; W. H. Haigh, Cardiff. For 
students’ papers the awards are :—A Miller Scholarship, 
tenable for three years, and the James Forrest Medal to 

. W. L. Alexander, B.E., Birmingham ; Miller Prizes 
ta J. M. Clark, M.A., B.Sc., Glasgow; L. G. Crawford, 
Barrow-in-Furness ; W. H. Dickenson, B.Sc., Jesmond- 
on-Tyne ; William Lawson, Newcastle-on-Tyne; C. G 
du Cane, B.A., Middlesbrough ; C. Gribble, York ; J. E. 
Lister, Sheffield ; J. M. Kennedy, London ; H. Middle- 


| ton, Newcastle-on-Tyne; J. D. Morgan, Handsworth. 

















SEPT. 9, 1904.] 


ENGINEERING. 











BAGNALL AND PRICE'S VALVE GEAR. 


CONSTRUCTED BY MESSRS. W. G. BAGNALL, LIMITED, ENGINEERS, STAFFORD. 


Fig.1. 
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Wz illustrate above a modified form of radial valve- 
gear, patented by Mr. W. G.-Bagnall and Mr. S. T. 

rice, which has been designed to obtain the required 
motion of a slide-valve by a simple arrangement of 
readily adjusted parts. The well-known Stephenson 
gear is satisfactory in working, but necessitates two 
eccentrics, which, with the valve-chest at the side of 
the cylinder, need more room than can often be spared 
in the breadth of an engine made for a narrow gauge. 
In the gear under consideration the valve-chest is on 
the top of the cylinder, and the valve is worked, both 
for forward and reverse running, by a single eccentric 
or outside fly-crank, thus rendering all parts easily 
accessible. 

Referring to Figs. 1, 2, and 3, which show 
the gear as applied to a locomotive having cy- 
linders 9 in. in diameter with a 14-in. stroke, it 
will be seen that a bracket is fixed to the engine- 
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frame between the coupled wheels, and is bored 
out to receive an eccentric bush. This bush forms 
a long bearing for a rocking-shaft, carrying the 
slotted link at one end and a lever at the other. 
An eccentric on the crank-shaft drives the rock- 
ing-shaft by means of the lever, and causes the 
link to oscillate about its centre. The eccentric- 
bush is also given a rocking motion by means of a 
lever, the end of which is connected by means of 
a link to the engine cross-head, or to some point near 
the small end of the connecting-rod. The details of 
rocking-shaft, lever, and eccentric-bush are best shown 


in Figs. 4, 5, and 6, while the link and lever for | 


driving the eccentric-bush may be seen in Fig. 1, in 
which, however, the connecting-rod has been omitted 
for the sake of clearness. The effect of rocking the 
eccentric-bush is to give the valve the slight motion 
required for lapand lead. The motion for port-open- 
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| ing is quite inde endent of this, being obtained from the 
rocking-shaft driven by the eccentric, the combined 
effects of the two motions operating the valve. 

To set the valves, the valve-rod, with die-block 
attached, is put in the centre of the slotted link, the 
engine is then put on each dead centre in turn, and 
the valve adjusted on the spindle for equal lead. This 
lead remains constant at each end for all positions 
of the gear. The eccentric is fixed so as to give the 
necessary advance, as in the case of valve-gear of other 


types. 

"iheesh the illustrations show the.gear as fitted to 
a locomotive, its usefulness is by no means confined to 
|} such engines, as it may be acme to any type of 
slide-valve engine. he makers, Messrs; W. G. 
Bagnall, Limited, Stafford, have already fixed this 
gear on thirty locomotives, and have received excellent 
accounts of its reliability and usefulness, 
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OUR TELEGRAPH SYSTEM. 


Tue length of Post Office telegraphs existing in the 
United Kingdom has been as follows for the last ten 


years :— 
Year. Miles. Year. Miles. 
1993 4... 34,930 1898-9 .. 43,489 
1894-5 .. 36,085 1899-1900 44,656 
1895-6 .. 37,023 1900-1 .. 45,792 
1896-7 .. 41,081 1901-2 .. 47,418 
1897-8 . 2,339 1902-3 .. 49,054 


Of the total length of line in operation in 1902-3, 
44,141 miles were overhead, 2167 miles underground, 
and 2746 miles submarine. The corresponding pro- 
portions in 1893-4 were :—Overhead, 32,023 miles ; 
underground, 858 miles; submarine, 2099 miles. 
There has been a tendency to establish underground 
lines of late years, so as to avoid interruptions of 
communication through storms. The length of wire 
stretched in 1902 3 was 478,712 miles, this total being 
made upas follows :—Overhead, 318,186 miles ; under- 
ground, 151,050 miles; and submarine, 9476 miles. 
In 1893-4 the corresponding length of wire stretched 
was 213,363 miles, made up thus :—Overhead, 179,503 
miles; underground, 26,801 miles; and submarine, 
7059 miles. It will be observed that although the in- 
crease in the underground mileage during the last ten 
years has not been very great, there has been a con- 
siderable development of underground wire. The 
number of telegraph offices increased from 9210 in 
1893-4 to 12,287 in 1902-3. In these totals railway 
offices transacting telegraph business figured for 2182 
and 2352 respectively ; and postal telegraph offices 
properly so-called for 7001 and 9906 respectively. The 
number of instruments in use increased from 26,764 in 
1893-4 to 56,332 in 1902-3. The staff employed, 
including messengers, was 136,111 in 1893-4 ; in 1902-3, 
the corresponding number was 183,595. The number 
of telegrams forwarded during the ten years ending 
with 1902-3 inclusive was :— 


Year. Telegrams. Year. Telegrams. 
1893-4. 73,299,237 1898 9.. 90,087 760 
1594-5... 73,962,900 1899-1900 93,515,124 
1895-6. . 81,519,342 1900-1.. 92,€48, 337 
1896-7. 82,116,679 1901-2. 93,505,177 
1897-8.. 85,938,814 1902-3.. 5,773,838 


These messages were exclusive of press telegrams, 
which represented 12,878,500 words in 1893-4 and 
14,891,538 words in 1902-3. The revenue and expendi- 
ture of each of the ten years were as follows :— 


Year. Revenue. Expenditure. 
£ £ 
1893-4 2,634,265 2,641,020 
1894-5 2,598,985 2,065,845 
1895-6 2,835,749 2,772,166 
1896-7 2,922,449 2,946,783 
1897-8 3,030,352 3,251,855 
1898-9 “a 3,204,396 3,350,339 
1899 19.0 .. 3,389,745 3,600,4°4 
1900-1 3,380 588 3,654,705 
1901-2 3,490,598 4,077,000 
1902.3 3,631,745 4,174,826 


It will ‘be observed that there was a small surplus 
in 1895-6, but that in each of the other nine years 
more or less considerable losses were sustained. These 
losses are due to heavy outlays for construction and 
maintenance. The expenditure under these heads in 
1902-3 was no less than_ 1,280,769/.; in 1901-2, 
1,274,781/. ; in 1900-1, 952,678/.; and in 1899-1900, 
983,012/.. All attempts to earn the interest accruin 
upon the stock issued for the purchase of the origina 
telegraphs in 1869-1870 appear to have been aban- 
doned. The British public has a cheap and lavish, 
but at the same time utterly unremunerative, tele- 
graph system. 








Brazittan Coat.—A Commission has been appointed to 
examine the question of Brazilian coal production. Mr. 
J. C. White, of the Virginia Geological Survey, is at the 
head of the Commission ; his remuneration has been fixed 
at 115/. per month. The Commission will commence 
with the Tubarao coal-field. 





New: Locomotives FOR THE BuENos AYRES WESTERN 
Rattway.—The six new locomotives for which Messrs. 
Beyer, Peacock, and Co., Limited, of Manchester, have 
just received orders from the Buenos Ayres Western 
Railway will be of the 12-wheel tank type, similar to, but 
more powerful than, a number of engines which they 
supplied to this aye am A last year. The new engines, 
which are ‘designed for the 5 ft. 6-in. gauge, will have 
cylinders 18 in. in diameter with a 24-in. stroke, placed 
outside the frame, and at 6-ft. 10-in. centres. The 
4-coupled wheels.will be 6 ft. in diameter, and the four 
wheels on both front and rear, bogies 3 ft. 2in. The 
boiler is to be 10 ft. 8 in. long, 4 ft. 52 in. in diameter 
outside at the front, and the pitch 8 ft. 04 in. from rail- 
level. . There will be 218 tubes of 1{ in. outside diameter, 
giving a total tube surface of 1173.6 square feet, which, 
added to the area of the fire-box, gives a heating surface of 
1278.4square feet. The firegrate area is 22.5 square feet. 
The boiler is built witha Belpaire furnace, and the work- 
ing pressure is to be 108 Ib. to the square inch ; the trac- 
tive power: per pound of mean effective pressure in the 
cylinders will: be 1801b. .The total wheel-base of the 
engine. will be 33 ft. 6in.,.and the weight in working 
order 66 tons 3cwt. The tank has a capacity for 1200 


gallons of water, and at the rear of the large cabin there 
will be fuel capacity for 1} tons of coal. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The proceedings of the 
Glasgow pig-iron market were of a quiet nature, there 
having been nothing very new in the surroundings likely 
to influence business. Cleveland was dealt in at round 
423, 11d. and 43s. cash and a month respectively, showing 
a decline of about 1d. per ton. The increase of some 8000 
tons in the Middlesbrough stocks last month did not sug- 
gest any improvement in price. The settlement prices 
were :—Scotch, 51s. 6d. ; Cleveland, 42s. 105d. ; Cumber- 
land hematite iron, 51s. 9d. per ton. A small business 
was done in Friday’s market : Cleveland closed at $d. to 1d. 
per ton higher for the day, and the business included 43s. 
three months. At the close there were sellers of Cleve- 
land at 42s. 11d. cash and 43s. 1d. one month. The 
settlement prices were :—5ls. 6d., 423. 104d., and 51s. 9d. 
per ton. The tone was firm both in the forenoon and 
afternoon. One thousand tons of Cleveland changed hands 
at 42s. 114d. cash and 433. 0}d. one month. The market 
was dull and very idle on Monday morning, the only 
business being in Cleveland warrants at 43s. one 
month. There was little change in the afternoon, 
when, the prices of Cleveland iron being steady and 
3d. dearer for cash warrants, a small business, amount- 
ing to 1500 tons, was done at 42s. 10d. cash and 
423. 11d. one month, and 42s. 104d. eighteen days. 
Only a small business continued to be done on Tuesday, 
but prices were firm. Cleveland advanced 3d. per ton 
both for cash and one month. Scotch was quoted at 50s. 
buyers for cash, while sellers named 50s. 6d., or 6d. above 
the previous day’s figure. At the close there were sellers 
of Cleveland at 42s. 114d. cash and 43s. 1d. one month, 
and Scotch at 503. cash. The settlement prices were :— 
493. 9d., 43s. 14d., and hematite iron at 52s. 3d. per ton. 
Yesterday’s improvement was maintained in the pig-iron 
market this morning, when a small business, amounting 
to some 2000 to 3000 tons of Cleveland warrants, was done 
at steady prices. There were no cash dealings, but 
43s. 4d. one month and 43s. 24d. nine days was paid. 
In the afternoon the market was completely idle, with 
prices of Cleveland warrants nominally 4d. dearer at 
43s. 3d. cash and 43s, 44d. one month. 


The Local Steel Trade.—Steel manufacturers report the 
receipt throughout the past week of comparatively few 
specifications and inquiries, and the tone, consequently, is 
not altogether so firm. There is still, however, a fair 
amount of work on hand, especially in the plate mills. 
Some difficulty is experienced in keeping the sectional 
mills fully employed, but one or two inquiries have been 
received from shipbuilders, and should this result in 
business, the position of affairs may considerably improve. 
There is still a fair amount of tonnage on the books for 
export, principally light material for the East. Prices 
are unchanged. 


Cunadian Steel Trade.—The Tube Syndicate on the 
other side have reduced the price of steel tubes by 5 dols. 
per ton, and this step is interpreted as foreshadowing a 
revision of the price of steel billets and other products. 


Sulphite of Ammonia.—The sulphate market remains 
quiet, and only a very limited amount of business has 
been done during the past week. The market continues 
dull, the price being 11/. 12s. 6d. per ton. Without much 
interest being displayed forward, makers still adhere to 
12/. for October—March delivery, and business has been 
done at 11/. 17s, 6d. for October—December delivery. 


Glasgow Gas.—This commodity, now in the hands of 
the Corporation for thirty-seven years, is to be continued 
at 2s. ld. per 1000 cubic feet for lighting purposes, and 
at 2s. for the same amount for motive-power purposes. 
For lighting and motive-power purposes in the Milngavie 
district, which is secured by Parliamentary authority, 
the price is to be 1s. per 1000 feet more than is charged 
in the town. The amount of gas consumed during the 
past year was 5,894,987,080 ft., including the amount 
consumed at the works. The number of gas-engines in- 
stalled and at work last year was 1820, of 13,734? horse- 
power, being an addition of 53 and an increase of 3 per 
cent. There were 222,011 meters in use on May 31, 1904, 
or 5889 over the number in use at the same date last year. 
There were carbonised during the year 706,853 tons of 
coals, or a decrease of 540 tons; and in response to an 
advertisement for coals for the year 1905, nearly enough 
has been secured, and at slightly less prices than in 1903. 


- Shipbuilding Contracts.—The Caledon Shipbuilding 
and Engineering Company, Limited, Dundee, have been 
commissioned to build for the General Steam Navigation 
Company, London, a cargo and passenger steamer similar 
to the Ortolan, which they launched from the same yard 
in 1902. Her engines, of about 2200 indicated horse- 

wer, will be constructed at the company’s Lilybank 

‘oundry.—The Union Steamship Company, of Copen- 
hagen, are said to be again in the market for a couple of 
la steamers, similar to those built for them recently 
at Linthouse. Tenders have been invited from the Tyne, 
so that competition is certain to be keen between the 
Clydé-and the Tyne.—The Grangemouth and Greenock 
Dockyard Company have secu an order to build a 
twin-screw. cargo steamer of about 240 ft. in length for 
foreign owners.—The Montrose Shipbuilding Company 
have commenced the construction of two steel tugs 
of 70 ft. in length for British owners, the machinery 
being constructed in Aberdeen.—The Fairfield Ship- 
buil ing and Engineering Company, Limited, have 
received an order from the London, Brighton, and 
South Coast Railway to build a steamer for their 
Newhaven and Dieppe service. She will be fitted 
with turbine machinery of the Parsons type, designed 
to give a high rate of speed. The turbines will be manu- 








factured by the Fairfield Company.—The Agent-General 
for Victoria, on behalf of the Government, has accepted 
the design and tender of Messrs. Ferguson Brothers, 
Port Glasgow, for a powerful twin-screw double-suction 
pump hopper dredger for service at Melbourne. 


Clyde Trust.—The Clyde Trust have just celebrated an- 
other year of their existence. They had a sail down the 
river in their steamer Comet, and duly marked out the 
places where the river is to be widened, and they noted 
the improvements which they are intent on carrying out. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield Gas Company.—The Sheffield Gas Company 
show a profit for the last six months of 46,5947. The gas 
sold amounted to 1336 million cubic feet—an increase of 
19 million. The company have made a donation of 
10002. to the University College scheme. 


Sheffield and the Midland Railway.—The new Midland 
Railway station at Shettield is rapidly approaching com- 
letion. An important advance was made on Sunda, 
ast, when trains were run on two new lines from Sout 
to North, and several new platforms utilised. The latter 
are not covered in, the roof only extending to the edge of 
the platform. While the absence of the great semi- 
circular roof makes the station less imposing in appear- 
ance, there can be no doubt that this will be compensated 
for by the greater purity of the atmosphere and diminu- 
tion in the draught. Owing to the latter evil nearly all 
the new stations in the country are being built this way. 
The only disadvantage is the fact that the rain is likely to 

wet the platform on windy days. 


Colliery Development in Yorkshire.—The proving of the 
Barnsley seam of coal on August 23 last, by the Din- 
nington Main Colliery Company, at Dinnington, after 
23 months’ sinking operations, was celebrated on Natur- 
day afternoon last by the holding of a dinner given by 
the Sheepbridge and Birley Colliery Companies to the 
350 sinkers and surfacemen who are now employed at 
Dinnington. The seam was reached in No. 2 shaft at a 
depth of 668 = A record has been achieved by Mr. 
H. Walters, local manager, and his assistants in sinking 
operations. Not only has the work been marked by 
great expedition, but the operations throughout have been 
free from accident. Another 12 months will-witness a 
great development in the district, when it is hoped 
that the colliery will be an accomplished fact. 


Tron and Stecl.—The general condition of the iron and 
steel trades shows but little improvement. Makers of 
pig iron report a still diminishing demand, and especially 
in Derbyshire brands is there a difficulty in clearing the 
heavy stocks. Prices are unremunerative. A marked 
downward tendency has set in in the — of finished 
iron, and manufacturers are no longer able to keep their 
hands satisfactorily employed. In the heavy branches 
the outlook is somewhat better, though the actual work 
on hand is still very small. Inquiries have been made in 
the city for heavy steel work, consequent, probably, on 
the somewhat brighter prospects in the shipbuildin 
industry. A satisfactory sera is the improved <a 
on the part of home railway companies, who have recently 
placed considerable orders for mineral wagons. 


South Yorkshire Coal Trade.—Most of the collieries are 
working from four to five days a week, but a large ton- 
nage is going into stock. Conditions generally, however, 
compare favourably with other pe of the country. The 
requirements of London and the Eastern counties have 
been somewhat greater during the past week, but the 
heavy supplies on hand have easily met all demands, and 
values have not been strengthened. Barnsley hvuse 
makes from 93s. 6d. to 10s. 6d. per ton at the pits. The 
steam-coal market continues active and a large export 
trade is being done. Values are firm, ruling from 8s. 9d. 
to 93. per ton in the open market, with contracts about 
6d. per ton under those figures. There is a brisk inquiry 
for good slack, but inferior sorts are a drug on the 
market. Coke is quiet and prices are by no means strong. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
very small attendance on ’Change, and business was 
quiet, but little pressure to sell'was shown, and quotations 
for Cleveland pig iron were well maintained. No. 3 
g-m.b. Cleveland pig was fully 43s. f.o.b., both mer- 
chants and makers quoting that figure. For special 
brands a higher price was realised. No. 1 was 45s., and 
No. 4 foundry, 42s. 9d.—all these prices being the same 
as a week = The lower qualities showed an upward 
tendency. Grey forge remained at 41s. 9d.; but both 
mottled and white were.advanced by 3d. per ton, the 
former being quoted 41s. and the latter 40s. 9d. East 
Coast hematite pig iron was in a most unsatisfactory and 
discouraging state. Quotations continued on their down- 
ward path, notwithstanding the strong efforts made by 
producers to prevent further decline. Makers declared 
that they could not make the iron at the current quota- 
tions, and that is not at all difficult to believe; for while 
prices of hematite have been steadily falling for some 
time past, cost of output has not been reduced. As low 
as 49s, 9d. has this week been accepted for early delivery 
of mixed numbers, but as a rule 50s. is still quoted. 
No. 1 hematite is 50s. to 50s. 3d. ; and No.4 forge 47s. 9d. 
to 48s. Rubio ore of 50 “ea cent. quality keeps at 14s. 6d. 
ex-ship Tees. To-day the market was firmer, and more 
disposition was shown to do business. Prices for Cleve- 
land pig were hardly quotably advanced generally, but in 
some cases 43s. 3d. was asked for No. 3. The better feel- 
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ing was due to the rise in Middlesbrough warrants, the 
closing price of which was 43s. 24d. cash buyers. 


Manufactured Iron and Steel.—A very quiet feeling 
prevails in the manufactured iron and steel branches of 
the staple industry. New orders are scarce, and though 
quotations generally are hardly altered, they tend down- 
wards. Steel rails and joists are-weaker. Reduced 
prices for several descriptions are anticipated, but makers 
appear determined to make a firm stand against the 
threatened fall. Common iron bars are 6/. 2s. 6d.; best 
bars, 62. 12s. 6d.; iron ship-plates, 6/. 7s. 6d.; iron ship- 
angles, 6/. 2s. 6d.; steel ship-plates, 5/. 12s. 6d.; steel 
ship-angles, 5/.; steel boiler-plates, 7/.; steel joists, 5/. to 
5/. 53.3; steel sheets (singles), 77. 5s.; and steel sheets 
(doubles), 77. 15s.—all less the customary 24 per cent. 
discount. Heavy sections of steel rails are 42. 5s. to 47. 10s. 
ret. 

Coal and Coke.—Durham gas coal is in rather better 
demand, and quotations run from 7s. 104d. to 8s. 3d. 
f.o.b. More inquiry is reported for bunker coal, but 
the supply is plentiful, and prices are not changed. 
Coking coal is strong. Demand for coke for local con- 
sumption continues on a good scale, and average blast- 
furnace qualities are firm at 14s. 3d. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has been some- 
what inactive, inquiries for early shipment being below 
the average, while there has been little demand for forward 
delivery. The best large steam coal has made 133. 9d. 
to 14s. per ton, while secondary qualities have brought 
12s. 3d. to 13s. 3d. per ton. The house coal trade has 
shown little change. The best ordinary qualities have 
made 13s. 6d. to 14s. per ton, while secondary descrip- 
tions have ranged from 10s. 6d. to 13s. perton. No. 3 
Rhondda large has brought 12s. 9d. to 13s. 3d. per ton. 
Foundry coke has been quoted at 17s. 6d. to 18s. 6d. per 
ton; while furnace ditto has brought 15s. to 16s. 6d. 
per ton. As regards iron ore, Rubio has made 13s. 6d. 
per ton; Almeria, 13s. 6d. to 13s. 9d. per ton; and 
'fafna, 14s. 6d. to 14s. 9d. per ton. 


Dowlais.—A new Talbot furnace has been erected at 
the Dowlais Works, Cardiff. It has a capacity of 160 
tons. Some heavy lots of steel have been turned out at 
the Goat Mill upon both: home and foreign account. 
The other departments have been engaged upon bars, 
billets, and small colliery rails. ; 


The Swansea Valley.—There has been an average out- 
put of tin plates. Two new mills have been brought into 
operation at the Aber Works, Llansamlet. The other 
works in the neighbourhood have been pretty well em- 
ployed. The steel trade continues rather quiet, and the 
demand for locally-rolled tin bars has not shown much 
activity ; prices have, however, experienced little change. 
The foundries have been somewhat busier. 


Workmen’s Compensation.—The South Wales County 
Courts disposed last year of 88 cases under the Workmen’s 
Compensation Act, which has almost entirely supplanted 
the Employers’ Liability Act. In the Glamorgan dis- 
trict the following lump sums were awarded last year :— 
Aberdare and Mountain Ash, 1335/.; Merthyr, 1196/.; 
Pontypridd, 1743/.; Bridgend, 567/.; Swansea, 7471. 
The awards of lump sums in the Monmouth district 
were :—Abergavenny and Blaenavon, 385/. ; Barry, 2107. ; 
Cardiff, 851/.; Newport, 9287. ; Pontypool, 1411/.; and 
Tredegar, 15637. In other cases weekly payments were 
arranged for. Other claims were dealt with by the regis- 
tration of memoranda, and considerable amounts were 
awarded in lump sums. The principal of these were :— 
Cardiff, 13687. ; Tredegar, 29387.; Aberdare and Moun- 
tain Ash, 2076/.; Merthyr, 2770/.; and Pontypridd, 
57897. The 5789/. represented the awards in 116 cases. 


Rhymney Railway.—A new branch laid by the Rhym- 
ney Railway between its main line and the Bargoed col- 
lieries of the Powell-Duffryn Company was opened for 
goods and mineral traffic on Tuesday. Coal traffic to 
Cardiff, Barry, and Penarth, together with inland traffic, 
has hitherto been worked by the Brecon and Merthyr 
Railway, the Rhymney Railway accepting it at junc- 
tions with the former system. This has now m dis- 
pensed with, and a more direct route has been secured. 


Portsmouth Docks.—The ‘necessity for increased dock 
accommodation at Portsmouth for the larger men-of-war 
has led to thé enlargement of No. 12 dock. The masonry 
work. has been completed, and the dock, which will now 
accommodate a first-class cruiser, will soon be réady for 
use. " ; 


‘ Oil Fuel.—Some oil-fuel trials are ,about-to be under- 
taken .at Haslar Experimental Works, where Babcock 
and Wilcox boilers are” being erected. The destroyer 
Spiteful is also making a series of trials. Her furnaces 


have been adapted for the consumption of oil fuel, and no 
coal is allowed on board except a little for cooking pur- 


Water on the Great Western Railway.—To travel fr 
London to Plymouth without sceeping' the Great Western 
Railway Company’s locomotives are obliged to take u 
water, while running at full speed, from troughs whisk 
lie between the rails at Creech, in Somerset. These troughs 
are filled automatically from a nei hbouring stream. So 
great .a quantity of water is u in this way that the 
level “of the stream has been considerably lowered. The 
millers and farmers who use the stream for trade purposes 
= accordingly, seeking an injunction to restrain the 

reat Western Railway Company from supplying their 


troughs from this source. 





MISCELLANEA. 


AccorDING to an interesting paper in the Railway Age, 
one of the greatest items of expense in the maintenance 
of the Panama Railroad is the cutting of weeds, which 
grow profusely, and choke the whole face of the country ; 
even the flange-ways alongside the rail do not escape. 
One method for getting rid of them consists in spray- 
ing a solution of arsenic and saltpetre along the track 
for a width of 9 ft. This kills everything vegetable 
which it touches. Twice a year the ‘‘ poison train,” 
consisting of two tank cars, the hind one of which is fitted 
with spraying-nozzles, p is over the whole line at a 
speed of about 4 miles an hour, spraying the-poison as it 
goes. Another difficulty met with is the manner in which 
exposed iron-work rusts out during the rains, which last 
seven months in the year, so that the plan of casing 
ta columns and the like with concrete is now being 
tried. 


A new type of insulating rail support, intended for 
carrying the live rail of an electric railway, is now being 
brought forward by Messrs. Doulton and Co., of Lam- 
beth, who have had considerable experience in this class 
of work. The new insulator consists.of a pedestal of 
porcelain of substantial proportions, with a large base 
resting direct upon the rail-tie, and secured thereto by 
external malleable-iron fastenings. In this respect it 
differs considerably from earlier types of rail-insulators, 
in which the porcelain is supported on a central stud, 
after the manner of telegraph insulators. The conductor- 
rail is held in position by a chair of malleable iron, pro- 
vided with a stem, which is cemented into a recess in the 
insulator. The insulator is of high-grade vitreous porce- 
lain, of a form well adapted for manufacture, and occupies 
the whole of the vertical space below the rai], thus pre- 
senting a maximum length of path to resist surface leakage 
or ‘‘ creeping ” of the current. 


Another traction-motor for use with single-phase cur- 
rents is now being brought out by the General Electric 
Company, of Schenectady. The motor is stated to work 
nearly equally well with either direct current or a single- 
phase an current. As in previous motors of 
this type, the field-magnets are laminated, but have 
the special feature of two windings, one of which pro- 
duces the field proper, whilst the other serves to compensate 
the armature reaction. The motor is the result of much 
experiment, but has at length been developed to so high 
a degree of perfection that its makers have felt themselves 
warranted in i out standard designs, not only for 
the motor itself, but for its accessories. Owing to the fact 
that the motor operates satisfactorily with either direct 
or alternating currents, it is claimed that it will be parti- 
cularly useful on inter-urban lines. Within city limits 
the cars will be run from an ordinary low-pressure direct- 
current supply, whilst in the open country the power 
will be derived from a high-tension alternating supply at 
2200 volts and 25 cycles per second. This is transformed 
down to 400 volts by a transformer carried in the car. 
Some experimental runs with a car thus equipped have 
recently m made over the lines of the Schenectady 
Railway Company. This car was 43 ft. long over all and 
weighed 30.4 tons, having a seating capacity for forty-four 
passengers. It was geared to run at a maximum speed of 
43 miles per hour. 


In a recent issue of the Engineering Record an interest- 
ing description is ser of the method adopted for 
consolidating the foundations of the piers for an 
a oh highway bridge at Newbury Port, Mass., 
U.S.A. These piers were built of cast-iron cylinders, 
8 ft. in diameter, the segments being 8 ft. high and the 
metal 14 in. thick. The material through which they were 
sunk consisted of sand or gravel, from 15 ft. to 45 ft. in 
thickness, underlaid by boulders lying in a bed of coarse 
sand and gravel. In examining the results of borings made 
on the site previous to sinking the piers, these layers of 
boulders were mistaken for solid rock, and it was thought 
that it would be easy to establish the cylinders on a 
sound foundation by open dredging. On reaching this 
bed, however, the mistake wasdiscovered. The cylinder 
was accordingly weighted with pig iron and the top 
closed in by an air lock. The water being forced out 
by pneumatic pressure, an examination of the boulder- 
bed was made, with the result that no signs of 
solid rock were to be found within a readily accessible 
increase of depth. It was therefore decided to grout 
up the boulder-bed with cement and use it as the 
foundation. To this end the water was allowed to 
rise in the cylinder to a depth of about a foot above 
the boulder-bed, and by adding Portland cement a grout 
was made which, by increasing the air pressure, was forced 
well into the boulder-bed, cementing together the sand 
and gravel, in which the boulders lay. Each cylinder was 
filled up above this grouted bed with concrete, the lower 
10 ft. or 15 ft. of which was put in under air pressure. 


From an article in Le Génie Civil we note that a definite 
start is being made in the construction of the proposed 
electric tramway up Mont Blanc. The line will com- 
mence at the existing railway station at Le Fayet, 
and, following the southern slopes of the mountain, 
will in the first place have its terminus at the Aiguille 
du Gouter, at a level of 12,140 ft. above sea-level. 
The continuation of the line up to the extreme 
summit of the mountain, some ft. higher, is 
ore agg Ng as the natural conclusion of the enter- 
prise ; but, in the first instance, provision is being made 
only for the construction up to the lower terminus named, 
as it will be much easier to locate the extension after the 
lower portion of the line isin operation. For the most 
part the line will be inthe open. Of its total length of 
184 kilometres, there will only be about 3 kilometres in 
tunnel. These tunnels are confined to the upper portion 





of the line, and are necessary to preserve it from the 





avalanches to which it would otherwise be oun. 
The line will be of metre gauge, the rails, which will 
weigh 40 lb. per yard, being carried on metallic sleepers. 
The maximum slope will be 232 millimetres per metre, 
so that a rack will be necessary. The s up the 
steeper slopes will be about 3} miles per hour, and about 
8 miles per hour on the flatter gradients. Each train 
will consist of an electric locomotive, weighing 14 tons, 
coupled to two cars, having a tare weight of 4 tons each. 
The locomotive will be fitted with three-phase motors 
capable of developing 150 horse-power. The cost of the 
undertaking is estimated at 437,0002. The traffic is ex- 
pected to be sufficient to require ten trains each way per 
day during the three summer months, each capable of 
accommodating 84 passengers. 

In a paper recently published in the Revue Technique, 
M. L. Levi makes the following comparison between the 
calorifie values of different fuels used in internal-combus- 
tion engines :— 


B.T.U. per 
Pound. 

Methylated spirit ... NP co ... 10,620 
Methylated spirit mixed with 50 per cent. 

benzine 2 sa ae Sen .. 14,200 
Ordinary petrol * 10,900 
Crude American oil... 19,630 
Refined American oil 19,830 


The mixture of methylated spirit and benzine can, it is 
stated, be used as easily as ordinary petrol, but with un- 
mixed spirit it is necessary to warm up the carburettor a 
little before starting, as the spirit does not vaporise readily 
enough below a temperature of 68deg. Fahr. As an alter- 
native, petrol may be used at the start, the spirit. being 
pm, cg later. No trouble is found with the admission- 
valves in using alcohol, and if at times there is a de- 

sit of soot or tar, this arises generally from the use of a 
bad carburettor. A little acetic acid results on combus- 
tion, but not enough to cause damage. The carburettor 
should be of a type which will deal out a measured quan- 
tity of the liquid at each suction stroke. The exhaust 
gases are free from the unpleasant smell prevalent in. the 
case of petrol motors. The principal objection to the use 
of spirit lies in its cost, which, to compete with petrol, 
should be about 11d. per gallon in_ place of about twice © 
as muzh, as is at present the case in France. In Germany 
the cost of methylated spirit is only about 9d. per gallon, 
so that the spirit motor is becoming more and more 
popular there. 


A very interesting and elaborate series of visits have 
been arranged for in connection with the ‘‘ Excursion” 
meeting of the North of England Institute of Mining and 
Mechanical Engineers, which will be held from Sep- 
tember 19 to September 23. On the date first-named the 

rogramme includes visits to the Wearmouth and Hylton 

ollieries, the Roker Piérs, and the Sunderland works 
of the North-Eastern Marine Engineering Company, 
Limited ; or, as an alternative, to the Newburn Steel 
Works of Messrs. John Spencer and Sons, Limited, and 
the works of the Rolled Weldless Steel Chain Company, 
Limited, Lemington-on-Tyne. On Tuesday, Septem- 
ber 20, one a provides for visits to the power- 
stations of the Newcastle Electric Supply Company, to the 
works of Messrs. Swan, Hunter, and Wigham Richard- 
son, and the Newcastle Corporation power-station. The 
other programme for this da: oonereae visits to the 
works of Messrs. R. W. Hawthorn, lie, and Co., and 
to the Elswick Works. On Wednesday, September 21, 
one excursion will be to the Dawdon and Hirden Col- 
lieries, and to the harbour works at Seaham. Another 
alternative offered is a visit to the Allhusen Chemical 
Works, those of the Holzapfel’s Composition Company, 
Limited, the rope works of Messrs. Haggie Brothers, 
Limited, and the Consett Steel Works. A third excur- 
sion has also been arranged for this date, visiting the 
works of the North-Eastern Marine Engineering Com- 
pany, Limited, those of Messrs. Robert Stephenson and 
Co., Limited, and the Consett Steel Works. On Thursday, 
the 22nd inst., excursions down the River Tyne by steam- 
boat have been arran for, which {will afford opportu- 
nities for inspecting the Dunston ee staithes, 
the works of the high-level bridge, the works of Messrs. 
Palmer and Co., at Jarrow, and the reconstruction works 
of the North Pier, at Tynemouth. Other works which 
can be visited as alternatives to some of the above are the 
Redheugh Gas Works, and those of the Northern Wood 
oe coma Limited, or the North-Eastern 
Railway Works at Gateshead, and works in connection 
_— the recent electrification, of their lines round- New- 
castle. 








AMERICAN IRON Pyrites.—A company is being formed 
to develop iron pyrites deposits near Armstrong, Wis- 
consin. Iron pyrites are marketable at a profit in that 
district, as they are being used largely as a substitute for 
sulphur in the manufacture of sulphite pulp for paper- 
making. 





Tur GERMAN Navy.—-The German Government propose 
to lay down the same number of ships of war in 1905 as 
in 1904—viz., two ironclads, a large cruiser, and three 
small cruisers. Credits were provided this year for the 
completion of the ironclads Braunschweig and Elsass, the 
large cruiser n, and the small cruisers Hamburg, 
Bremen, and Berlin, and the reconstruction of certain 
ironclads of the Brandenburg type. The German Naval: 
Budget for 1905 will comprise a fourth payment for the 
ironclads Preussen and Hessen, a third payment for the 
cruisers M and N, the large cruiser Ersatz-Deutschland, 
and the small cruisers M and Ersatz Mercur; and a 
second payment for the ironclads O and P. the large 
cruiser C, and the small cruisers N, Ersatz-Alexandrina, 





and Ersatz- Meteor. 
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CONSTRUCTED AT THE SCHENECTADY Works oF 


(For Description, see I 


eae 
=~ BGY ~~~ —-f he 





4 
tteh) 








— = = <== 






































Fig.2 On ty rel Sf) A teehee or tee E ilgtge a 
ies ma MT ding te “a-ha no. 12! 630 
3 : -- 16046 Over Flue Sheets. 36.2 Flues 20D. 












ee 











—-h 


a - - 
“ C = 
Tl 
| 
| 
| 
| 

















; = + —} = 
e *  ——— ' Try (heck Reb 
| eal + ' 
| 6 1 
’ \ i ! 
2' 64 +1--+- ' \ 
pment agi TT | i fA! 
ep fatale td ly pf gt suet ere cael 
i} i H 
lil I iy H 
a Gan J ! 
a ares eS Y Je 






--- 34.2 








wie ti é : =a t == a Tore 
(9000 ah 1090 “36 i {----------- = Se eee 
See eee |" | a een Ge ea 
ss as As ======= “29°10 Total Wheel Base —--—------------- saa <i 
-<—=— - - - 4' 248" --- ----- — -— -—— - —_—— eee --- = . 




















































A 
H 
\ 
ligt. = 
jj porn, 
Yp ia 
Y/ | 
ae y/ | 
oy V/4 
S L, en oepagiel | t 
0 9 cos ee, + 
4 aH aire x > HK de 
thi > 367 Flies 20D») .~ 
hi ae BN 2% Puy "| ~ 
ei 
q 
Ia 
» 4 
1 















































| I ees {2-$----w 
J fe----- 4% Oven Boxes. -- ~~ | is 
ee + 




















CHICAGO, AND ST. LOUIS RAILROAD AT THE ST. LOUIS EXHIBITION. 


Works OF THE AMERICAN LOCOMOTIVE COMPANY 


Description, see Page 327.) 
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THE JAPANESE ENGINEER IN WAR. 

We have given frequent illustrations of the 
ability with which the Japanese have taken advan- 
tage of the applications of Western science to 
develop, in little more than a. generation, their 
country from a state of feudalism to that of a con- 
stitutional Power with a rapidly-increasing in- 
dustry and commerce, and with all the appliances of 
a modern nation. The example of Japan shows how 
the work of the engineer, when properly applied, 
and with full national consciousness of the objects 
in view, can revolutionise economic and social 
conditions. Probably this is the chief lesson 
which Japan has to teach the peoples of Europe 
and America, who for the most part have been 
content to look at the work of the engineer 
from a strictly individualistic point of view. They, 
in general, still hold to the belief of Adam Smith, 
that Nature has made provision for social well- 
being by the principle of the human constitu- 
tion which prompts every man to better his con- 
dition ; the individual aims only at his private 
gain, but in so doing is ‘‘led by an invisible hand ” 
to promote the public good, which was no part of 
his jintention. The Japanese have discovered that 
the national consciousness is a most important 
factor in national evolution, and this discovery 
in great part accounts for the great developments 
which have taken place during the past thirty 
years. The discussion of this subject would take 
us far beyond what are considered engineering 
topics, and we merely mention it that engineers 
and statesmen may be induced to take a wider view 
of its operation than they usually do. 

Notwithstanding all that has been written about 
Japan, people in the West have still a very inade- 
quate idea of the importance of the functions which 
engineers have performed in Japan. That import- 
ance is fully recognised by all thoughtful Japanese. 
In a book recently published (Mr. Alfred Stead, 
editor) there has been gathered together the 
opinions of distinguished Japanese on the different 
aspects of national life. Regarding engineering, 
Marquis Ito says :—‘‘ On the occasion of my second 
visit to London as one of the ambassadors of our 
country, it was suggested to me that it would be 
most beneficial to establish a special engineering 
college in Japan, where every branch of engineer- 
ing should be taught. ‘Such a college would be 
The idea 
seemed a very good one, and on my return to Japan 
I took the necessary steps, and, with the assistance 
of foreign professors, we founded an engineering 
college, now incorporated in the Tokio University. 
From this institution have come the majority of 
engineers who are now working the resources and 
industries of Japan. I consider the establishment 
of this college as one of the most important factors 
in the development of Japan of to-day.” 

The- engineers of Japan have been the chief 
agents in developing the resources of the country, 


6/ and raising it from a state of feudalism to one of 


industrial and commercial activity. They have 
improved the roads, built railways and telegraphs, 
have developed the shipping and the navy, and 
applied their engineering knowledge to those indus- 
tries which were best capable of development in 





their country. On previous occasions we have given 
some details of their work in various departments, 
although a full account has still to be written. 
Most important of all, they have made Japan strong 
and able to resist foreign aggression. This was 
clearly shown in the war with China in 1894-5. 
The sound of the Japanese cannon at the mouth 
of the Yalu River awoke the peoples of the world 
to asense of the fact thata strong nation had arisen 
in the Far East, which would exercise a profound 
influence in the Pacific area. Meantime the engi- 
neer has been at work elsewhere, and the com- 

letion of the Trans-Siberian Railway has brought 

ussia and Japan face to face, and the clash of two 


a conflicting civilisations and national ambitions has 


brought about a war which is destined to mark 
a new epoch, not only in the history of the Far 
East, but probably also of the world. We cannot, 
of course, enter into the politics of the war or 
the details of the events connected with it; our 
present object is simply to indicate how the Japa- 
nese engineers, although they have not taken 
an active part in the actual fighting, have done 
most important service, and made the operations of 
the army and navy effective. 

Without the work of the engineer the Japanese 
would have been impotent, either for offence or 
defence. During the present war the railways 
which have been built in Japan have been fully 
utilised to convey men and materials to the coast, 
and the ships of the mercantile marine have been 
busy in transporting them. oversea. The tele- 
graphs have been used to communicate instruc- 
tions and to keep the authorities informed re- 
garding movements and requirements. The dock- 
yards and shipbuilding yards have been ready. to 
undertake repairs, and the arsenals and machine- 
shops to turn out war materials of all kinds, as well 
as appliances which aid operations in the field. 
Light railways have been laid down on the way to 
battlefields, and wireless telegraphy and telephones 
to convey instructions to the soldiers; in short, 
all the latest applications of mechanical, elec- 
trical, and chemical science have been freely and 
intelligently used. In all these departments the 
Japanese have not simply copied from Western 
nations ; they have adapted and improved. Even in 
the navy they can now give many lessons to Britain. 
While in naval matters they accepted all the 
guidance the Western world could give them, at 
the same time they struck out a line of their own, 
and the fleet which they have created is unique in 
the character of its units. British designs have 
in many respects been improved upon, with the 
result that the Japanese have obtained in their 
latest ships many features which have won the ad- 
miration of the world. Among the inventions which 
have added materially and conspicuously to the 
fighting efficiency of the navy may be instanced 
the gun-rack of Rear-Admiral Yamanouchi, the 
water-tube boiler of Engineer- Admiral Miya- 
bara, the smokeless powder of Dr. Shimose, the 
percussion-cap of Vice-Admiral Ijuiu, the floating 
mine of Commander Oda and Captain Tawada, and 
several others which might be mentioned, all of 
great practical utility in-real warfare. The Japanese 
naval officer is a highly-trained scientific man, and 
a survey of all the conditions shows that the 
success of the Japanese Navy is not of a haphazard 
nature, but is the result of systematic training, 
combined, of course, with the fearless bravery of 
the officers and men. 

No doubt naval officers in all the navies of the 
world will extract many useful lessons from the 
actions of the Japanese Navy in the present war. 
Admiral Sir Cyprian Bridge, G.C.B., has expressed 
the opinion that ‘‘the strategy was admirable and 
has-been completely successful, notwithstanding 
that no important ship has been destroyed by the 
locomotive torpedo, though some, since repaired, 
have been injured by it, and that neither sunken 
steamers nor mines have effectually blocked up 
Port Arthur.” To go into the naval aspects of the 
war would, however, take us beyond the object of 
this article. All, however, will agree with what Lord 
Selborne, the First Lord of the Admiralty, said in 
Parliament some time ago—namely, that he attached 
the greatest importance to the quality of the per- 
sonnel, and he insisted that the officers and men 
were of more importance than the ships. 

What has been said of the Japanese naval officers 
might also be said of the officers of the army, 
although they have not the same opportunities for 
the display of engineering skill. Japanese military 
officers devote themselves absolutely to their pro- 
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fession, living for nothing else, and are fearless of 
death. Their strategy is carried out with all the 
skill of a game of chess, and their conduct gene- 
rally proves that the real measure of the import- 
ance, and even of the power, of a nation is to be 
found ultimately in the quality of its people. The 
guiding principles enunciated by the Emperor, 
when he ascended the throne, have always been 
kept in mind, not only by himself and the Govern- 
ment, but also by the people, and the national 
policy has been directed to the attainment of the 
objects in view. Education, industry, the army 
and navy, foreign politics—in short, the national 
Jife—were subordinated to the attainment of these 
objects. This is the great secret of the success of 
Japan. 








THE MINERAI. INDUSTRIES OF 
NEW SOUTH WALES 

A suspect of increasing interest at the present 
time has reference to the maintenance of our 
supremacy in colonial markets, and to the develop- 
ment of manufacturing industries in the Colonies. 
These offshoots of the Mother Country have hitherto 
been regarded primarily as the granaries of the 
Mother Country, and venues for our surplus popu- 
lation and energy; but as it is generally accepted 
that wealth cannot be accumulated so readily from 
the pursuit of agriculture as from manufactures, 
the tendency must ever be towards the broadening 
of the basis of prosperity. Agriculture is depen- 
dent to a very considerable extent on meteoro- 
logical conditions, and experience in Australia 
during the past few years has demonstrated the 
extent to which the nation may be impoverished 
by drought, for every one of the oceanic colonies 
has suffered most keenly from this cause. The 
effect, indeed, has extended to all subsidiary indus- 
tries which grow with the aggregation of popula- 
tion. On the other hand, where mineral wealth 
obtains, and where it is utilised for the creation of 
metallurgical manufactures, there is not the same 
dependence on fluctuating natural conditions. The 
drought in Australia, it is true, influenced materi- 
ally the mining of various ores, owing to the 
absence of the necessary water for working the 
machinery ; but this is an extreme case, and, 
moreover, does not affect the industry or the 
money-producing capability of the colony to the 
same extent as is the case with agriculture. The 
experience of New South Wales is more or less 
typical of our colonial dependencies. There very con- 
siderable attention has been devoted to the recovery 
of minerals, and an increasing proportion of the total 
exports is due to minerals. During the last fifteen 
years there has been a considerable advance in the 
value of mining products in New South Wales, for in 
1889 the total reached 4,780,0001., and last year it 
exceeded 6,000,000/. ; in 1891 and in 1900 the aggre- 
gate exceeded 6} million sterling, but these were 
exceptional years. In the ’eighties there was a 
steady progression from 2 to 4}? millions. The 
average for the ‘nineties was about 54 millions, 
and in the four years since 1900 the average has 
been over 6 million sterling. In 1903 each mineral 
found in the colony was won to a greater extent 
than in 1902, excepting only opal and kerosene shale. 
The opal fields are becoming exhausted, but pros- 
pecting is in progress with a view of discovering 
bearing areas other than the White Cliffs, where 
most of the noble opal has hitherto been found. In 
kerosene shale also there is a reduction due to the 
stoppage of one of the works. The decrease under 
these two heads, totalling 88,000 tons, is more 
than counterbalanced by the increase in other 
minerals, notably in connection with coal, where 
the quantity raised showed an increase of 412,835 
tons. The advance in the price of silver and 
silver-lead added 61,0001. to the value of the ores 
won, while in tin the satisfactory season and new 
dredging operations have increased the output to 
71,187 tons. 

An examination of the details reveals the fact 
that there is a large predominance of those metals 
which represent the least labour value ; and although 
it is satisfactory that a certain value of minerals be 
added to the national exchequer, material progress 
is more dependent upon the utilisation of the 
minerals. Ittherefore follows that the fact that there 
was an increase in the value of coal won of 113,0001. 
is of the firstimportance. The Under-Secretary for 


Mining and Agriculture, Mr. E. F. Pittman, in the 
report before us, very properly attaches importance 
to the smelting of ores within the colony ; and he 





notes with satisfaction that smelting works are de- 
veloping. There is now being treated in New 
South Wales a large amount of nickel ores taken 
from the mines at New Caledonia, the necessary 
plant and machinery having been introduced. The 
first contract provides for the delivery of 50,000 
tons of ore per annum, and is for a period of 
fourteen years. At the same time, native ores of 
various kinds are being dealt with, and last year 
there were treated 55,587 tons, which yielded 
22,567 oz. of gold, 1} million oz. of silver, 22,000 
tons of lead, and a smaller quantity of copper and 
spelter. 

The baser metals, however, must be regarded as 
of more importance ; and in this connection pro- 
gress does not seem to be very marked. In iron, 
for instance, the proposal to erect blast-furnaces is 
at a standstill, and nothing is likely to be done 
until the Government comes to a decision on the 
vexed question of the payment of bonuses. At the 
Eskbank works castings and finished iron were 
made from scrap to a total of 6086 tons, of the 
estimated value of 85,7901., which, although rather 
more than in the preceding year, is over 30 per 
cent. less than in 1901. The works give employ- 
ment to 340 persons, and the wages paid last year 
amounted to 35,100/., which is equal to about 
41 per cent. of the total value of the products. 
This fact alone suggests the importance of every- 
thing legitimate being done to foster trade; but as 
the finished product cost, on an average, 141. per 
ton, the question suggests itself whether it would 
not pay the colony better to import their iron 
rather than make it. The total amount of oxide 
of iron purchased by the gas companies for fluxing 
purposes was 1193 tons—considerably more than in 
the previous year, while of ironstone flux there 
was raised 22,120 tons, of the value of 15,8341., 
which shows an increase of 50001. 

The most striking development, however, is in 
connection with the superior metals. In the statis- 
tical record credit is now taken only for gold won 
from ores mined in the State, and does not include 
the quantity and value obtained by the smelting 
companies from imported ores. The yield from ores 
shows a very satisfactory increase as compared with 
the previous year. The relative figures are 
1,080,0001., as compared with 685,0001. ; the mines 
generally have experienced a satisfactory year. 
There has also been an increase in alluvial gold, 
although it is not so large as was anticipated. The 
quantity recovered by dredgers was also greater. 
The average yield per cubic yard of material treated 
was 2.21 grains for bucket dredgers, and 3.49 grains 
for suction dredgers ; the difference may be due to 
the locale rather than to the system of work, so 
that little importance need be attached to it. In 
the value of the silver mined there has been a very 
striking increase, the total for ores mined in the 
state exceeding 2,000,000/. ; only a part was smelted 
in the colony. The bulk of the output still comes 
from the Broken Hill district, and partly from the 
mines in the Peaks, but very little work of import- 
ance was done in the mines in other divisions. The 
total given is inflated owing to appreciation in the 
value of silver; it has been exceeded in several 
preceding years. 

In copper-mining there has been a very marked 
development, the value of the ores raised being 
431,1861., as compared with 308,923]. in the pre- 
vious year, while in addition ores imported from 
other States were treated, and gave 72,9021. worth 
of copper. The principal increase was from the 
mines at Cobar and Barraga; and at the former 
district increased plant has been put down, so that 
the production is likely to be still further enlarged. 
At several of the other mines good work has been 
done, so that there is every promise of this branch 
of metallurgy reviving. Only in one or two 
years—notably in 1883—was the value of exports 
of copper so high as in the past twelve months. 
The production of tin is more than double that 
of the previous year, the total now being 
124,893. Work has not been resumed in the 
Broken Hill division, and the greater number of 
the leases have been cancelled, largely because 
many of these were taken up solely for speculative 
purposes. In regard to the general prospects of 
the tin industry, the Under-Secretary says that 
‘‘although no extent of new ground has been 
opened up, the general indications are favourable 
to the present output being, at least, fully main- 
tained.” There is room for very material improve- 
ment, as the exports during the past year, although 
better than in any year since 1895, bear a small 





proportion to some previous years; the total is 
only about one-third of the average of annual ex- 
ports in the ’eighties. 

As regards coal, which is, perhaps, the safest 
index of industrial development, the. quantity 
raised continues to increase, and the 6,354,846 tons 
recorded for 1903 is almost exactly double the 
output of ten years ago. Prices have been fairly 
well maintained, the average (about 7s. 34d.) being 
only slightly less than in the preceding year, and 
from 1s. 6d. to 2s. higher than in the late ‘nineties. 
The total value of the output is, therefore, 
2,319,6601.—a satisfactory total. The home con- 
sumption has barely increased at the same ratio 
as the exports ; twenty years ago about 40 per cent. 
of the coal produced was retained for home consump- 
tion ; ten years ago the amount had increased to 
44 per cent., while last year it had decreased to 
37.3 per cent. Thus a much larger proportion was 
exported. The quantity taken up by Australian 
ports has not increased to quite the same extent as 
the exports to farther countries ; thus in ten years 
the exports to distant countries has more than 
doubled, whereas the exports to other Australasian 
ports have only increased from 1,160,000 to2,030,000 
tons ; later indications, however, point to a con- 
siderable falling-off. A decrease is indicated in the 
trade with South Africa, which is probably supply- 
ing its demands from its own mines. There is, 
however, an increased demand for bunker supplies 
by steamers. A new cval-field has been developed 
at Kurri-kurri, in the northern district of the 
colony, and a large and thriving population is now 
supplied there. 

Generally speaking, therefore, the mineral re- 
sources of New South Wales—a typical colony— 
are being developed slowly but steadily. There is 
in the colony mining machinery and plants, in con- 
nection with metalliferous mines, of a value of three 
million sterling, exclusive of the smelting plant ; 
and 37,559 people find employment in connection 
with the mines. 








THE FEES OF AN ARBITRATOR. 

Members of the engineering profession are fre- 
quently employed to act as arbitrators. They may 
be selected by agreement between the parties to a 
dispute, or else at the instance of the President of 
the Institute of Civil Engineers, upon whom the 
duty of appointing an arbitrator is sometimes 
imposed by ‘‘common form” agreements with 
contractors. The submission to arbitration never 
contains any provision as to the fees which are to 
be. paid ; and, indeed, this important question of 
remuneration is frequently left unsettled before the 
arbitrators undertake the burden of the reference. 
In the few cases where the fees of the arbitrator 
are fixed beforehand no question is likely to arise. 
The unsuccessful party to the reference, who has 
to pay the costs, cannot then be heard to say that 
the fees were unreasonable or excessive. . Where 
there has been no such arrangement, it has long 
been decided that where parties refer a matter 
to arbitration, there is an implied obligation to 
pay the reasonable fees of the arbitrator. In 
Crampton v. Ridley (20 Q.B.D., 48), which was 
heard in 1887, the parties in a mercantile dispute 
agreed to refer their differences to arbitrators (who 
were not in the legal profession), or, in case of dis- 
agreement, to their umpire. The arbitrators dis- 
agreed, and appointed an umpire, who made his 
award. The late Master of the Rolls (Sir A. L. 
Smith) held that there was an implied contract 
by the parties jointly to pay the arbitrators and 
umpire reasonable remuneration for their services. 

An arbitrator is also protected by the fact. that 
he has alien on his award for the amount of his 
charges. Thus it was declared in the case of 
Ponsford v. Swaine (J. and H. 433), arbitrators 
whose award has not been taken up are privileged 
from producing, as witnesses on the subpoena of a 
party to the submission, the submission, the award, 
or papers obtained by them from experts for their 
guidance, and from disclosing the contents of the 
award, or giving evidence as to the discussions 
which took place during the investigation, whether 
public or private. An arbitrator may, therefore, 
retain the award until his fees have been paid. The 
usual practice, therefore, is for the arbitrator to 
notify to the parties the amount of his charges, and 
to refuse to deliver the award or communicate its 
contents until they are paid. He is even justified 
in adopting this course where the arbitration has 
taken place under the provisions of the Lands 
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Clauses Consolidation Act, 1845 (R. v. South 
Devon Railway Company, 15 Q.B., 1043). 

Though an arbitrator may fix his own charges, 
he is not at liberty to fix an exorbitant sum. If 
he does so, and a party in order to take up the 
award is obliged to pay, or pays involuntarily, such 
unreasonable amount, the party may recover the 
overcharge by action for money had and received ; 
for, the money being extorted under a species of 
duress of property contrary to the law, an action 
lies to recover the excess (Fernley v. Branson, 
20 L.J., Q.B. 178). The Court, however, has no 
summary jurisdiction over an arbitrator to compel 
him to submit his costs to taxation, or to compel 
him by attachment to refund the amount received 
by him beyond what is allowed on taxation (Dos- 
sett v. Gingell, 2 M. and G., 870). 

As between the parties to the arbitration, how- 
ever, the Court will consider the question whether 
the arbitrator’s fees are excessive. So, if one of 
the parties has paid an excessive claim for the 
arbitrator’s charges on taking up the award, and 
he is entitled to the costs of the award, he is not 
entitled to recover from the opposite party more 
than a reasonable sum for the arbitrator's fee, and 
the master on taxation between party and party 
may tax off the excess. (Fitzgerald v. Graves, 5 
Taunt., 342.) In such a case the party must resort 
to his remedy by action against the arbitrator to 
recover the difference between the amount paid 
and the amount allowed on taxation. 

The duty of an arbitrator to specify the items 
in his bill was clearly laid down in the case of 
Gilbert v. Wright (20 T.L.R., 164), which came 
before the Divisional Court on January 15 in the 
present year. In that case there was a motion to 
set aside an award on the ground that it was bad, 
inasmuch as the costs of the umpire and arbitrators 
were unreasonable and excessive, and ought to be 
referred by the Court for taxation. The portion 
of the award complained of on this ground was :— 
‘‘T further award, adjudge, and settle the amount 
of the costs of and incident to the award, including 
with my own costs as umpire the costs of the said 
. .. as arbitrators, at the sum of 3331. 11s. 9s., 
which costs I further award, adjudge, and direct, 
shall be paid to me at. . . upon taking up this my 
award.” In giving judgment, Mr. Justice Wills 
said :—‘‘ I feel very strongly that although it is quite 
possible that the sum awarded for costs may be ex- 
plained as being quite reasonable, it cannot be right 
conduct on the part of an umpire, however bona fide 
he may be, to render it impossible to say how much 
he was awarding to himself for costs, and how much 
to the arbitrators. It is known, or, at any 
rate, I, with my experience know, that it is the 
practice of certain arbitrators, especially arbitra- 
tors of a profession which shall be nameless, to 
value their services very highly, and to charge for 
their services fees considerably higher than the 
fees charged by members of the legal profession. 
I am not suggesting that my remarks apply to the 
case before me, but I am quite satisfied that it 
cannot be proper conduct for an umpire to mix up 
the costs in such a manner as to prevent the amount 
of his charges being known. The award must be 
sent back to the umpire.” The profession to which 
the learned judge was alluding was probably the 
engineering profession, the members of which will 
be well advised to state the amount of their fees, 
making quite clear the amount which is to be 
allotted to the arbitrators and the umpire. 

As to the amount which an engineer is entitled 
to charge for his services as arbitrator, this appears 
to be a question of degree, and one which must 
be settled in reference to the particular facts of 
the case, and the question whether. the engineer 
is called upon to travel far. In the case of re 
Westwood, which was decided some years ago, a 
fee of 10 guineas a day was considered reason- 
able ; but matters have advanced since that date, 
and the Court will now refuse to interfere—and 
quite rightly—when arbitrators allow themselves 
very much higher fees. 








THE WATER-TUBE BOILERS OF 
H.M.SS. “MEDUSA,” « MEDEA,” AND 
“ HERMES.” 
(Concluded from page, 267.) 
In a former part of this article we gave particulars 
from the official report, recently issued by the Com- 
mittee on Naval Boilers, of the trials of the Medusa 
and Medea. We have now to refer to those made 


with the second-class cruiser Hermes. This vessel 
was completed in the year 1899, but was reboilered 
last year with twelve Babcock and Wilcox boilers. 
She is the sister-ship of the Hyacinth, and was 
originally fitted with eighteen Belleville boilers 
similar to those of the latter vessel. The new 
boilers were put in the same spaces as were origin- 
ally occupied by the Belleville boilers, and were 
intended to generate steam for the same power of 
the engines—namely, 10,000 indicated horse-po:: »r. 
In regard to weights, it is shown by the report that 
the installation—the main engines, with propellers, 
spare parts, evaporating and distilling plant— 
weighed 354 tons. The boilers, with funnels, spare 
parts, and hot water to working height, also pipes, 
fans, feed-engines, and all boiler-room weights, 
amounted to 481 tons for her Babcock and Wilcox 
boilers ; the corresponding weight in the Hyacinth 
was 454 tons. The difference in weight between 
the two installations (27 tons) is largely accounted 
for by the greater amount of water in the Babcock 
and Wilcox boilers than in the Belleville boilers of 
the Hyacinth, the difference in this respect being 
20 tons. The weight of hot water to working height 
in the Babcock and Wilcox boilers was 41 tons, 
whilst in the Belleville boilers it was only 21 tons. 
Our readers will appreciate the advantage arising 
from this additional weight of water in the steam- 
boiler. 

Before proceeding to the details that refer to the 
boilers more especially, it will be well to give some 
particulars of the ship. The Hermes was built by 
the Fairfield Shipbuilding Company, and is a 
sheathed second-class cruiser, 350 ft. long between 
perpendiculars, and 370 ft. over all; the beam is 
54 ft., and the displacement 5600 tons ; the mean 
draught is 20 ft. 6 in. The engines (also by the 
Fairtield Company) are of the vertical triple-expan- 
sion four-crank type. The high-pressure cylinder 
is 26 in., the intermediate 42 in., and the two low- 
pressure cylinders 48 in. in diameter ; the stroke 
is 2 ft. 6 in. The maximum pressure the engines 
are designed to stand is 250 lb. per square inch. 
As stated, there are twelve Babcock and Wilcox 
boilers ; they have each one furnace, 5 ft. 10 in. 
long and 10 ft. 74 in. wide. The total area of the 
fire-grate is 744 ft. The heating surface was origi- 
nally 26,520 square feet, but this was reduced after 
December, 1903, to 26,000 square feet, in the 
manner that will be referred to later. The safety- 
valve pressure is 270 lb. to the square inch. The 
boiler-tubes in the two bottom rows and the return- 
tubes are 3}% in. in external diameter ; the tubes 
above the second row are 1} in. The length of all 
tubes between headers is 6 ft. 10 in. In Figs. 8 
and 9, page 346, we give sketch illustrations of one 
of the boilers, Fig. 8 being a sectional side elevation, 
and Fig. 9 a sectional front elevation. These illus- 
trations show the vertical arrangement of baffling 
fitted, in December, 1903, to boilers of ‘‘ B” group. 
In Figs. 10 and 11 we give sketches showing modi- 
fications of the furnaces of the boilers of ‘‘A” 
and ‘‘ B” groups made in December, 1903. These 
alterations will be more particularly referred to 
later on. There will be noticed in these figures 
the tubes through the brickwork for admitting 
air over the fires, and also the arrangement on the 
front of the boiler for supplying air under pressure 
over the fires, also presently to be mentioned more 
fully. Continuing our description of the general 
arrangement, there are six stokehold fans, each 
6 ft. in diameter ; there are three funnels, 7 ft. 
3 in. inside diameter, and 75 ft. in height above 
the dead-plates. The two propellers have each 
three blades, and they are 12 ft. 9 in. in diameter 
and. 13 ft. 6in. mean pitch. The auxiliary ma- 
chinery consists of circulating pumps, air-pumps, 
and various other pumps. There are air-com- 
pressing pumps for cleaning the boiler tubes, 
capstan steering - engine, air-compressing engine, 
electric - light engine, refrigerating machinery, 
various hoists, and other usual auxiliary engines. 

The boilers of the Hermes differed from the 
Babcock and Wilcox boilers which the Boiler 
Committee had previously tried in the Sheldrake 
and Espiégle; the trials of the latter two vessels 
were commented on in our issue of 1903.* It will 
be remembered that the boilersof the Sheldrake were 
fitted throughout with tubes te in. in diameter, 
there being no furnace-gas bafiling fitted. The 
Espiégle’s boilers had all tubes of 3,3; in. in dia- 
meter, and were provided with a vertical system 
of furnace-gas baffling, which caused the gases to 





* See ENGINEERING, vol. lxxv., page 79. 








take a zigz»g path over the heating surface. This 
arrangement was similar to that shown in Figs. 
8 and 9, the two bottom rows in the tubes of the 
Hermes being 3} in. in diameter, as already stated, 
while those in the other rows are 1} in. in 
diameter. The arrangement permits a large area 
of heating surface to be provided ina comparatively 
small space, and on a small weight. The space 
between the fire-grate and the tubes is higher than 
in previous boilers of thistype. The system of fur- 
nace-gas bafiling originally fitted in these boilers 
was of the ‘‘ restricted up-take ” type, consisting of 
a number of plates fitted on the top of the top row 
of geneyator tubes, and partly covering the spaces 
between these tubes, the area left for the passage 
of the gases being only about one-eleventh the 
area of the fire-grate. This arrangement of baffling - 
was replaced by vertical baffling after the comple- 
tion of the first four trials. ‘This fact should be 
borne in mind in considering the results, as will 
appear very fully later on. The boilers are fired 
fore and aft, being placed in pairs back to ‘back ; 
this allows of access on both sides of each boiler 
for tube-cleaning. Samples of funnel gases were 
taken during the trials, but owing to bad weather 
it was considered that the samples taken did not 
represent the real average composition of the gases ; 
for this reason analyses of the funnel gases are not 
given. This, however, would not affect the thermal 
efficiency of the boilers. 

The report under notice covers the results of two 
series of trials carried out with the Hermes under 
the direction of the Committee. The first series 
consisted of trials similar to those carried out with 
the Minerva and Hyacinth. This series included 
trials at 2000, 5000, 8000, and 10,000 indicated 
horse-power respectively, and a long run from 
Portsmouth to the Mediterranean and back. The 
second series consisted of six trials of about 30 hours 
duration each, and was undertaken to obtain data 
as to the economy of two different methods of 
baffling furnace gases, and also as to the effect of 
admitting air above the fires. 

The weather conditions affected the trials con- 
siderably. The 5000-horse-power trial was stopped 
after 24 hours, while the sea was so rough during 
the full-power trial that the latter was stopped at 
the end of the seventh hour. This may have 
affected the efticiency of the stoking, especially in 
the foremost boiler-room ; but it is reported that 
the stoking was good throughout. 

Dealing with the first four trials of the first 
series, the records were taken in a manner similar 
to that followed by the Committee on former 
occasions. It may be added, for the benefit of 
those who wish to make comparisons with former 
reports, that the total heating surface of the 
boilers of the Hermes on these trials was about 
8 per cent. greater than that of the Hyacinth 
boilers, and about 44 per cent. greater than that 
of the cylindrical boilers of the Minerva, whilst 
the fire-grate of the Hermes was about 6 per cent. 
less than that of the Hyacinth and about 15 per 
cent. greater than that of the Minerva. Also the 
calorific value of the coal as fired on the runs of 
the Hermes was somewhat less than that of the 
coal formerly used in the Hyacinth. No air-pres- 
sure was used in the stokeholds of the Hermes 
except on the full-power trials. 

The average wetness of the steam in the Hermes 
was very small—about 0.6 per cent. as a maximum. 
This was recorded on the first trial at 2000 horse- 
power ; but improvement was made in each suc- 
ceeding trial until at full power it was less than 
0.1 per cent. It is curious to compare the different 
results formerly obtained on the Hyaciuth with 
Belleville boilers with those of the Babcock and 
Wilcox boilers of the Hermes in regard to wetness 
of steam. On the 2000-horse-power trial the 
Hyacinth was better than the other ship, her 
figure for wetness of steam being 0.32, as against 
0.62 for the Hermes. At the higher powers, how- 
ever, the order was reversed ; thus, at 5000 horse- 
power, wetness of steam with the Hyacinth was 
0.40.; with the Hermes it was 0.27. At 8000 horse- 
power the Hyacinth’s figure was 4.46; that of 
the Hermes was’ 0.18. Again, at the full-power 
trial the Hyacinth had 6.03 per cent. wetness 
of steam, whilst in the Hermes it fell to 0.07 
per cent. In former trials the Minerva’s boilers 
are recorded as giving steam containing no wet- 
ness. 

We now come to the crucial point—-the thermal 
efticiencies of the boilers; and here we. may with 
advantage give some of the particulars formerly 
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obtained with the Minerva, which vessel, it will be 
remembered, was fitted with cylindrical boilers. 
Taking first the trials at 2000 horse-power, we find 
that on a 25-hours run the efficiency for the 
Minerva’s boilers was 69.7 per cent., four of the 
boilers being in steam, and the consumption of fuel 
being at the rate of 14.2 lb. of coal per hour per 
foot of grate surface. The Hyacinth’s boilers on a 
24}-hours run had an efficiency of 77.2 per cent., 
six boilers being under steam, and the coal burnt 
being 15.8 lb. per square foot of grate per hour. 
The thermal efficiency of the Hermes boilers on a 
28-hours run was 70.7 per cent., four of them being 
in use ; the consumption of fuel was 18.4 -Ib. per 
square foot of grate per hour. 

At the 5000-horse-power trials, which for each 
ship were of 24 hours’ duration, the Minerva showed 





the performance of the cylindrical boilers and that 
of the water-tube boilers. The thermal efficiency 
of the Minerva on a nine-hours run was 61.4 per 
cent., eight boilers being in use, and the coal con- 
sumption being 30.3 lb. per square foot of grate 
per hour. The Hyacinth’s boilers on an eleven- 
hours run gave an efficiency of 73.3 per cent., for 
she had eighteen boilers in use for the first hour- 
and-a-half of the trial, but for the remaining 
9} hours one of these boilers was thrown out of 
service, there being only seventeen in use. The 
consumption of coal was 19.8 lb. per square foot of 
grate per hour. In the case of the Hermes on the 
8000-horse-power trial of twelve hours the boilers 
gave an efficiency of 75.8 per cent.—by far the 
highest figure reached on all the trials. There were 
twelve boilers in use, and the coal consumption was 


cock and Wilcox boiler came out very well in the 
comparison. After the conclusion of the earlier 
runs, however, and before making the trial to Gib- 
raltar, the Committee pointed out to Messrs. Bab- 
cock and Wilcox that the furnace gas-baffles fitted 
in the boilers of the Hermes were not the same as 
those being supplied for the latest Babcock and 
Wilcox boilers, and at the suggestion of the Com- 
mittee the baffling of four of the boilers (which are 
those referred to as Group ‘‘B”) was therefore 
altered in the manner to which reference has already 
been made, and as shown in Figs. 8 and 9. The 
other eight boilers retained the ‘‘restricted up-take” 
arrangement mentioned above. The boilers were, 
it should be stated, arranged in three groups of four 
each; the ‘‘B” group was the central one, the 
forward group being marked ‘‘ A,” and the after 


H.M.SHERMES” VERTICAL ARRANGEMENT OF BAFFLING FITTED TO BOILERS OF ‘B” GROUP, DEC. 1303. 
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68 per cent. efficiency, eight boilers being in use, 
and the weight of coal burnt being 13.9 lb. per 
square foot of grate per hour. The Hyacinth’s 
efficiéncy at 5000 horse-power was 71.8 per cent., 
twelve: boilers being in use; the consumption of 
coal is given in the report as 7.4 lb. per square foot 
of grate per hour. This, however, is evidently a 
misprint, and it probably should be 17.4 1b. The 
Hermes showed a thermal efficiency of 71.1 per 
cent., with eight boilers in use, the weight of coal 
burnt per hour being 19.2 lb. per square foot of 
grate. It will be seen, therefore, that the Minerva 
and the Hyacinth fell off in regard to efficiency 
with the increase in power demanded, while the 
Hermes improved. It will, however, be noticed 
that while the two ships with water-tube boilers 
burnt more coal per square foot of grate on the 
higher power trials, the rate of consumption was 
less with the cylindrical boilers of the Minerva with 
higher power. 


We now pass to the 8000 horse-power trials, and 


here we find still more striking differences between 


at the rate of 20.5 lb. per square foot of grate per 
hour. 

On the full-power trials, of about 10,000 horse- 
power, the figures for the Hyacinth and the Hermes 
can alone be compared. The former vessel showed 
a thermal efficiency of 65 per cent. with her Belle- 
ville boilers, the rate of combustion being 27.2 lb. 
per square foot of grate per hour, whilst the Hermes 
had a thermal efficiency of 66.3 per cent. when 
burning 28.9 lb. of coal per square foot of grate 

er hour; the latter rate of combustion for the 

ermes was obtained without her Babcock and 
Wilcox boilers being in any way damaged. No 
trouble was experienced in obtaining the steam re- 
quired, the rate of combustion being limited by the 
quantity of steam needed for the engines to produce 
the desired horse-power. On the full-power trial, | 
however, the Hyacinth steamed for eight hours, but | 
the Hermes for seven only, her run, as already | 
stated, being brought to a conclusion owing to the 
very bad weather experienced. 











It will be seen by the above figures that the Bab- 











group ‘*C.” It will be seen that the modified 
baffling consisted essentially of two vertical bafiles 
fitted among the tubes, one towards the back of 
the boiler, and the other towards the front. The 
spaces between the tubes of the second row -were 
covered by brick from the foot of the back bafile to 
the front of the boiler, and the spaces Letween the 
-tubes of the top row were covered by plates from 
the top of the front baffle to the back of the boiler. 
The gases left the furnace at the top end, and rose 
among the back parts of the tubes, then flowed 
downwards over their centre portions, and upwards 
over the front portions, and thence to the uptakes, 
as shown by the arrows in Fig. 8. The area for 
the flow of the gases past the top row of generator- 
tubes was about one-seventh of the area of the 
fire-grate. 

The Committee were also of opinion that the 
admission of air above the fires would probably 
increase the evaporative efficiency of the boiler. 
Six triangular tubes, each having an areaof 4.7square 
inches, were therefore placed in the back brickwork 
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of each of the boilers in ‘‘A” and ‘‘B” groups. 
In this way air could be admitted above the fires 
directly from the stokeholds. This arrangement is 
that already alluded to, as shown in Figs. 10 and 11. 
There were arrangements for stopping the supply 
of air through these tubes at will. At the sugges- 
tion of the Engineer-in-Chief each of the boilers in 
“A” and ‘*B” groups was fitted with a system of 
forced air-supply above the fires, so that the effect 
of admitting air under pressure, which would tend 
to mix the gases as well as furnish a supply of air, 
might"be determined. The engine used for supply- 
ing air-pressure for cleaning the boiler-tubes was 
employed for this purpose, six °;-in. nozzles being 
fitted at the front end of each boiler. 

In order to test this arrangement, both at 
moderate rates of combustion and higher firing, 
two sets of trials were carried out. The first was 
with the boilers burning about 20 lb. of coal per 
square foot of grate per hour (actually 19.9 lb.), 
whilst in the second set the consumption was about 
27 lb. of coal. Each of the two sets included three 
trials: the first without any air supply above the 
fires; the second with the air supply above the 
fires, using only the air-tubes at the back of the 
boiler; and the third with the air supply above 
the fires, using only the forced air supply at the 
front. In these trials the boilers of the forward 
group (‘‘ A”) were used to supply steam for the 
starboard main engines only ; those of the middle 
group (‘* B”) for the port main engine only ; while 
all the auxiliary engines were supplied with steam 
from two boilers in the after group (‘‘C”). .The 
water delivered from each set of main engines was 
pumped into a separate pair of measuring-tanks on 
the upper deck, aud the steam used by each set 
of main engines was separately measured, and 
represented the output of steam from one of the 
groups of boilers under trial. The coal used by 
each group of boilers was weighed, and in this way 
the evaporative efficiency was determined.. In 
order to equalise the efficiency of the stoking, the 
watches of stokers in the two boiler-rooms were 
changed over, and care was taken in regard to the 
state of cleanliness of the boilers. The method of 
procedure was to work the engines so as to use all 
the steam generated in the boilers by the combus- 
tion of a definite quantity of coal. As the steam- 
pressure rose the engines were opened out, and as 
it fell they were eased up. The trials were in- 
tended to have been of 30 hours’ duration, but the 
last two trials were brought to a conclusion some- 
what sooner—in the one case by the ship running 
into a fog, and in the other by the desire to get to 
harbour immediately after the completion of her 
trial. 

The new arrangement of baffles fitted in the 
‘““B” group of boilers involved the removal of a 
row of tubes, and this reduced the heating surface, 
as already noted, the reduction being about 6 per 
cent. The quantity of coal burned in each group 
of boilers was the same during the first three trials 
—namely, about 19.9 lb. per square foot of grate 
per hour, as stated. During this second set of 
trials the Committee intended to burn 30 lb. of 
coal per square foot of grate per hour, but on the 
first of these trials sufficient air pressure could not 
be obtained in the ‘‘ B ” boiler-room to enable this 
to be done, and the quantity to be burnt was 
reduced to 27 lb. after the third hour, the average 
working out at 27.4 1b. per square foot of grate per 
hour on the runs when no air was supplied above 
the fires. With the air supply over the fires at 
back the consumption was 26 lb., and with forced 
air over the fires in front the consumption was 
27.1 1b. The boiler-room fan-power in the Hermes 
was small, and the fan-engines had to be slowed. 
In one case a piston-ring was broken. 

As a general result it may be stated that it was 
concluded that the combustion compared better with 
the boilers of the ‘*B” group, with the new ar- 
rangement of baffle, than with those of the ‘‘ A” 
group. This conclusion was formed upon the per- 
centage of carbonic acid, and also from the weight 
of air used per pound of coal burnt. With no air 
supply over the fires, and burning about 19.9 lb. 
of coal per square foot of grate per hour, the car- 
bonic acid in the ‘‘A” group was 10.73 per cent., 
the weight of air per pound of coal fired being 
28.5 lb. ; in the ‘‘B” group the carbonic acid was 
9.76 per cent., the weight of air being 31.5 lb. 
When, however, there was an air supply over the 
fires at the back, the-order of the figures was re- 
versed. In the ‘‘A” group the carbonic acid was 
11.30 per cent., the weight of air being 27.1 lb. 





With the ‘‘B” group it was 12.33 per cent., the 
weight of air being 24.6 lb. At the same rate of 
combustion, and, again, with a forced air supply 
over the fires at the front, the carbonic acid in the 
‘*A” group was 11.81 per cent., the air being 
25.5 lb., and in the ‘‘ B” group 13.73 per cent., the 
air supplied being 21.4 lb. per pound of coal burnt. 

We now come to the three trials when. burning 
about 27 lb. of coal per square foot of grate. With 
no air supply over the fires the carbonic acid was 
10.90 per cent. in the ‘‘A” group, the air being 
28 lb.; whilst in the ‘‘B” group it was 13.23 per 
cent., the air being 22.7 lb. At a slightly lower 
rate of combustion (26 1b.), with the air supply 
over the fires at the back, the carbonic acid was 
10.69 per cent. in the ‘‘A” group, the amount of 
air supply not being given in this case ; with the 
‘“*B” group it was 13.52 per cent., the air being 
21.91b. With a forced air supply over the fires 
in the front, and burning 27.1 lb. of coal per 
square foot of grate per hour, the carbonic acid 
was 10.39 per cent. in the ‘“*A” group, the air 
supply not being given ; and 13.43 per cent. in the 
‘*B” group, the air being 22.4 lb. per pound of 
coal fired. The average temperature of the funnel 
gases was considerably less with the ‘‘B” group 
of boilers than with the ‘‘A” group, and the 
amount of heat carried away by the funnel gases 
was much smalier with the new arrangement. 

The following figures in percentages refer to the 
thermal efficiencies of the boilers, and the figures 
in pounds refer to the equivalent evaporation from 
and at 212 deg. Fahr. per pound of coal burnt dur- 
ing these trials. The letters ‘‘A” and ‘‘B” refer 
to the two groups of boilers. When burning 19.9 lb. 
of coal per square foot of grate per hour, and no 
air supply over the fires: ‘‘A,” 70.8 per cent., 
10.65 lb.; ‘‘ B,” 75.9 per cent., 11.42lb. Same 
rate of combustion, but with an air supply over 
fires at back: ‘‘ A,” 73.7 per cent., 11.17 lb.; ‘‘ B,” 
74.1 per cent., 11.21 lb. Same rate of combus- 
tion, forced air supply over fires at back : ‘‘ A,” 
75.9 per cent., 11.41 lb.; ‘‘B,” 79.9 per cent., 
12.00 lb. The following three trials were with a 
consumption of about 27 lb. of coal per square foot 
of grate (the actual rates have been already stated). 
No air supply over fires: ‘‘ A,” 70.3 per cent., 
10.58 lb.; ‘*B,” 73.5 per cent., 11.05 lb. With an 
air supply over fires at back : ‘‘ A,” 78.1 per cent., 
11.76 lb.; ‘*B,” 75.6 per cent., 11.37 1b. With 
forced air supply over fires at front: ‘* A,” 73.5 
per cent., 11.13 lb.; ‘*B,” 77.1 per cent., 11.67 lb. 

In the above figures, correction is made for 
steam consumed by the engines employed in fore- 
ing air over the fires at the front on those trials 
when it was in use, the quantity of steam used 
by these engines being deducted from the total 
output of the boilers. On the low-power trials 
this quantity wasfound by experiment to be about 
0.2 lb. per horse-power-hour, and on the higher- 
power trial about 0.16 lb. per horse-power-hour. 
This point should be borne in mind if comparison 
is made with other trials. The thermal efficiencies 
would naturally be higher on the trials when the 
engines for supplying air were used, if the correc- 
tion werenot made. Another point that should be 
mentioned whilst estimating the value of the bafting 
arrangements is the resistance of the furnace gases 
in passing through the boiler. The stokehold fans 
were not required during the trials at the lower 
rates of combustion ; but when 27 lb. were burnt 
per square foot per hour, the greater resistance to 
the passage of the furnace gases’ offered by the ver- 
tical system of baffling was noticeable. 

The thermal efficiencies, however, were ‘‘ good 
throughout,” as stated. The lowest was above 
70 per cent., and on the trial with forced air supply 
when burning about 20 lb. per square foot of grate, 
the ‘‘B” group reached close on 80 per cent., after 
deducting the steam used for the air supply, and this 
on a trial lasting 30 hours, so that the cleaning of 
fires would come in. At the higher rate of com- 
bustion of about 27 lb. the ‘‘B” boilers reached a 
thermal efficiency of 77.1 per cent. This would equal 
77.8 per cent. if the correction for steam used for 
air supply to the front of the fires were not taken 
into account. The ‘‘ A” boilers also reached 78.1 per 
cent., burning about 27 lb. per square foot of grate. 
The Committee consider these excellent results 
may be accepted as representing actual service con- 
ditions. 

The results of these trials are exceedingly in- 
teresting, as throwing light on the effect of baffling 
the flow of gases in passing among the tubes of 
boilers of this type. To put the results in another 











way, it will be seen that the figures show that with 
the ‘‘ restricted uptake ” baffling (the ‘‘ A” group), 
and about 20 lb. of coal burnt per square foot, the 
improvement by admitting air at the back of the 
fires was about 4 per cent.; by supplying air under 
pressure at the front, the gain was about 7 per cent. 
above the efficiency with no air over the fires, and 
3 per cent. above that with the air at the back. 
At the trials at about a 27-lb. rate of combustion 
a gain of 11 per cent. was obtained by admitting 
air at the back; with the forced air supply the 
gain was about 5 per cent. above the result with no 
air over the fires, but there was a loss of about 
6 per cent. as compared with the admission of air 
at the back. 

Passing to the ‘‘B” group of boilers with ver- 
tical baftling, at about a 20-lb. rate of burning, 
there was least efficiency when air was being ad- 
mitted over the fires at the back, and highest with 
the forced air supply over the fires at the front. 
The gain in*efficiency with air at the front, instead 
of at the back, was about 8 per cent. ; whilst with 
air at the front, as compared with no air above the 
fires; the gain was about 5 per cent. Whon the 
rate of burning was about 27 lb. of coal per square 
foot of grate per hour, there was an increase in 
efficiency of about 3 per cent. when air was admitted 
at the back, as compared with no air supply above 
the fires ; anda further increase of about 2 per cent. 
with the front air supply. These figures should be 
considered in conjunction with the pressure in the 
stokeholds. In the first three trials the pressure 
was simply that due tothe atmosphere, and in no 
case did it much exceed half an inch. Taking the 
three trials of the ‘‘ A” boilers in the order above 
given, the air pressures were respectively 0,32 in., 
0.41 in., and 0.52 in. ; for the ‘‘B” group they 
were 0.54 in., 0.47 in., and 0.66 in. The extent to 
which air may be admitted with advantage above 
the fires of water-tube boilers, with or without 
forced draught, might form an interesting and 
instructive subject for further experiment. From 
the trials detailed in the report, however, it would 
appear generally that the combined alterations from 
the restricted uptake system of baffling (‘‘A’’) 
without an air supply above the fire, to the vertical 
system of baffling (*‘ B”) with a forced air supply 
at the front of the fire, resulted in a gain of 
efficiency of about 13 per cent. when about 20 lb. 
of coal was burnt per square foot of grate per hour, 
and nearly 10 per cent. when the rate of combustion 
was about 27 lb. The Committee therefore recom- 
mend that future Babcock and Wilcox boilers be 
fitted with forced air supply over the fires, and 
also with directing baffles, either vertical or hori- 
zontal, as may be found most suitable. 

The final trials of the Hermes were made by a 
run from Portsmouth to Gibraltar and back, the 
vessel also being steamed between Gibraltar and 
Cape de Gata, until all the coal, except a reserve 
kept for contingencies, was exhausted. This was 
intended to be a high-power endurance trial in 
order to give the radius of action of the ship. The 
run out was to be made at 7000 horse-power, and 
the run home at full speed. On leaving Ports- 
mouth there were 958 tons of coal on board, exclu- 
sive. of the reserve, and 140 tons of water. The 
ship started on April 29, 1904, but the run was 
interrupted on account of fog, the time during 
which this lasted being deducted. The duration of 
the trial at 7000 horse-power—actually 7098 indi- 
cated horse-power—was 140 hours, during which 
time 920 tons of coal were consumed. During 
16 hours of the run the closed exhaust system was 
used, the exhaust steam from the auxiliary machi- 
nery being discharged into the low-pressure reser- 
voirs. Under these conditions the total steam 
used was greater than with the open exhaust. The 
first part of the trial—that at 7000 horse-power— 
was brought to a close on May 5. When the 
reserve water in the tanks was reduced to 32 tons, 
the distilling apparatus was brought into play, the 
starboard condenser working 20 hours, and the 
port one 27 hours. The loss of feed-water during 
the 140 hours was 0.35 lb. per indicated horse- 
power per hour, or 3.77 tons per 1000 horse-power 
for 24 hours. The boilers worked well throughout 
the trial, the feeding being satisfactory, and the 
water-level maintained constant with very little 
manipulation of the feed check-valves. No.trouble 
was experienced in getting the coal to the fires; 
39 .seamen were employed as coal - trimmers, 
working as day men, but 14 stokers were 
sick, so that the net increase was 25. The tubes 
were cleaned by air-lance, 36 hours and 48 hours 
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after the start, five men being employed for six 
hours on each occasion. At the conclusion of 
the trial there was the greatest accumulation of 
soot in the four boilers of the middle group, 
these being the ‘‘B” group, fitted with vertical 
baffling ; but there was nothing approaching chok- 
ing between the tubes. At Gibraltar the boilers 
were thoroughly cleaned externally ; this occupied 
about 30 working hours. In each boiler the three 
centre headers were opened out and washed through, 
the brickwork and furnace fittings were repaired, 
and air-nozzles renewed where burnt. 

The average speed during the 7000-horse-power 
trial was 17.6 knots, and the radius of action at 
this speed was found to be 2810 miles. The 
intention of running home at full power had to be 
abandoned in consequence of the unsatisfactory 
working of the main engines. 

The report was signed by Jos. A. Smith (Vice- 
President) ; Jas. Bain, John Inglis, Alex. B. W. 
Kennedy, John List, and J. T. Milton, to whom 
the thanks of the country are due for their long 
and arduous labours, continued over so extended a 
period, 








NOTES. 
Coat AsH. 

THoveH one kind of coal need not be of less 
heating power than another because it contains 
more ash, the quantity of ash forms the readiest 
basis for comparison of successive consignments 
of the same or of similar coal. Hardly less 
important than the quantity of ash is, however, 
its fusibility, and this fusibility is, as Mr. John 
W. Cobb, B.Sc., of Leeds, recently pointed out 
in the Society of Chemical Industry, hardly de- 
termined at present. If the mineral constituents 
flow together to a clinker, the air supply through 
the furnace-bars is checked, and the economic 
output suffers; further, heat losses are incurred 
on account of the difficulty of removing the clinker. 
The completeness of the combustion hinges, more- 
over, largely upon the absence of fusion in the 
ash. This may affect the laboratory analysis. If, 
in making a test, the ash is heated too high, 
the fusing ash will enclose unburnt carbon. The 
determination of the quantity of ash is simple, 
yet errors are common ; draughts must not be 
allowed to play on the crucible, as they carry away 
particles of ash, and an oxidising atmosphere should 
be maintained in the muffle. In his analysis Mr. 
Cobb follows the general practice. The silica is 
separated, as usual, and the filtrate precipitated 
with ammonia and ammonium sulphide; the 
aluminium, iron, maganese, titanium, and phos- 


phorus thus precipitated, are redissolved in 
hydrochloric acid and once more precipitated 
by the same agents. Lime is determined 


with the aid of ammop‘1m oxalate, the sedi- 
ment being redissolved in sulphuric acid and 
titrated with permanganate. Mr. Cobb’s phos- 
phorus determination, though not quite exact, is 
sufficiently accurate for practical purposes, when 
small quantities of phosphorus are concerned, and 
is neat and rapid. The filtrate from the silica is 
treated with ammonia, the precipitate redissolved 
in nitric acid, precipitated with ammonium molyb- 
date, filtered through asbestos, and the molybdate 
precipitate dissolved in standard soda which is 
titrated against standard sulphuric acid, phenol- 
phthalein serving as indicator. The fusibility of 
the ash is estimated with the aid of Seger cones or 
pyramids ; for the fusibility cannot yet be fore- 
casted from the composition of the ash. The ashes 
are finely ground—the degree of fineness does not 
seem to matter—-and shaped into pyramids with a 
base of lin. square and 3 in. high ; dextrin is 
added if necessary. The pyramids are dried, set 
in a laboratory furnace, and the temperature is 
slowly raised until one of the pyramids begins 
to bend over; the pyramids are then ex- 
amined. If absolute temperature determinations 
are desired, a thermo-couple is placed in the 
furnace, with its junction near the pyramid. 
As the bending is the result of incipient fusion, 
the heating should be slow. The unburnt 
carbon in the ash can be estimated by ignition, 
after having ground the ash very finely. The loss 
in weight will essentially be due to the burnt 
carbon, but may also be due to the escape of 
sulphur compounds. When moist air is passed 


through ashes which are heated in a combustion- 
tube, the evolution of volatile sulphur compounds 
may go on for 24 hours; a portion of the sulphur 





is retained in the clinker. If oxidisable compounds 
should be in the ashes, the weight will increase on 
ignition. Where particular attention has to be 
paid to certain elements, as, for instance, phos- 
phorus, Mr. Cobb modifies his method. He made 
his interesting experiments in the works of the 
Farnley Iron Company, with the assistance of Mr. 
C. P. Finn. 


Tue Iron AND STEEL INSTITUTE. 


The first volume for 1904, vol. lxv. of the series, of 
the Journal of the Iron and Steel Institute, edited by 
Mr. Bennett H. Brough, has been issued. The first 
section consists of the minutes of the proceedings at 
the spring meeting, a full account of which appeared 
in ENGINEERING at the time. The second section, 
which occupies nearly half of the whole volume, is 
devoted to notes on the progress of the home and 
foreign iron and stee] industries. We have on pre- 
vious occasions spoken in terms of warm commen- 
dation of the way in which these notes are prepared, 
and the present series maintains the high level of 
excellence reached in the past. The matter is most 
judiciously selected, the various subjects are ar- 
ranged in orderly sequence, and the notes them- 
selves are written in such a manner that the maxi- 
mum of information is clearly given in the space 
available. Those who have been much engaged in 
compilations of this nature know how tempting it is 
to transfer passages «n bloc rather than summarise 
concisely. The work here done could only be 
carried out by those possessing extended technical 
knowledge and a clear grasp of scientific principles. 
The Institute is, however, fortunate in its secretary, 
who, in turn, is happy in having the assistance of 
Dr. E. J. Ball and Mr. H. G. Graves. A bibliography 
of the principal works relating to iron and steel, 
published during the first half of 1904, and an index 
to the volume are useful features. As a supple- 
ment the Institute issues a separate volume—M. 
Pierre Breuil’s memoir, which deals with the 
‘relations between the effects of stresses slowly 
applied and of stresses suddenly applied in the 
case of iron and steel comparative tests with 
notched and plain bars.” The work upon which 
this memoir is founded was carried out by M. 
Breuil while holding a Carnegie research scholarship 
of the Institute.. The author received the Gold 
Medal for this work in 1904. The scheme of these 
scholarships is admirably conceived. It is to enable 
students who have passed through a college course 
or have been trained in industrial establishments 
‘** to conduct researches in the metallurgy of iron 
and steel with a view to aiding its advance or its 
application to industry.” There is no restric- 
tion as to the place of research, provided it is 
properly equipped for the purpose of metallurgical 
investigation. It is a matter to be regretted 
that ordinary scholarships and exhibitions, which 
simply aim at assisting a student during the 
ordinary college course, either by payment of 
fees or otherwise, often fail to add to the 
number of men of exceptional usefulness in the 
business of life. That, no doubt, is chiefly due 
to the usual method of selection by examination, 
which must exist until a better is found. In the 
scheme of the Carnegie Scholarship of the Iron and 
Steel Institute an opportunity is given to select 
suitable and promising recipients; for a student 
will always show his true metal during a technical 
college course. M. Breuil was for five years in 
charge of the laboratory for the mechanical testing 
of metals for the Paris, Lyons, and Mediterranean 
Railway. He is now Director of the Testing Labo- 
ratory of the Conservatoire des Arts et Métiers. 


Setr-PropeLLeD Ratnway CARRIAGES. 


As American engineers are credited, as a rule 
correctly, with shrewd appreciation of the rela- 
tive advantages of different mechanical appliances, 
some significance attaches to the placing in England 
of an order from the United States for petrol- 
engines in connection with the equipment of 
self-propelling railway carriages. In this country 
several distinctive arrangements have been adopted 
in connection with the driving of these carriages 
on the ordinary permanent way. The South- 
Western, the Great Western, the Midland, and 
some of the other railway companies have 
adopted steam, the cylinders being usually placed 
on the outside of the carriage frame, driving the 
wheels of one of the bogies, with or without 
coupling-rods. The boiler, as a rule, is of the 
vertical type. The Great Northern Railway 
have, however, fitted oil-motors of the ver- 





tical type, working on to a crank-axle. The 
North-Eastern Railway, on the other hand, have 
preferred to apply electric power, utilising the 
petrol-motor for driving the generator ; and it is 
this system which is to be fitted to the new 
American railway cars. The North-Eastern system 
has much to recommend it in preference to the 
other arrangements referred to. Where the ser- 
vice is intermittent there is loss of fuel in keeping 
the boiler alight at the termini, whereas with 
petrol-engines the consumption of fuel terminates 
instantly with the arrival of the car at the end 
of each journey. The conversion of power 
into electricity has the important advantages of 
flexibility, as the power may be more directly 
varied to suit the load, while at the same time it 
confers the enormous benefit of reversibility without 
gearing. The order which has been placed with the 
Wolseley Tool and Motor-Car Company, of Birming- 
ham, comes from the General Electric Company, 
of Schenectady, New York. The petrol-engines 
will have six cylinders, to develop 140 brake 
horse-power at a normal number of revolutions. 
The North-Eastern cars, on the other hand, have 
four cylinders, totalling 90 horse-power. The six 
cylinders for the American car will be of 9 in. 
diameter, as compared with 84 in., the stroke being 
the same—namely, 10 in. e understand that 
before placing this order the American company 
had an extensive series of tests made with the 
North-Eastern car between Scarborough and 
Filey, and that it was the economy demonstrated 
there that induced them to adopt this particular 
system in preference to others tried in this country 
and on the Continent. It may be added that on 
the Continent there is the same diversity of prac- 
tice. The Northern Railway of France, for in- 
stance, has gone in for practically three vehicles, 
the centre one having the boiler and steam-engine. 
Some of the German lines adopt the vertical oil- 
engine, placed centrally in a recess, and actuated 
by levers from both platforms. The divergence in 
practice will have considerable influence on the 
future of the self-propelled car, if careful data be 
collected as to the first cost, maintenance charges, 
and the working expenses on some definite and 
uniform basis, as the collation of these, in combi- 
nation with the known advantages and disadvan- 
tages of the respective systems, will enable some 
clear idea to be formed as to the best method of 
driving. 








Contracts.—The contract for the hydraulic lift in- 
stallation for the Finsbury Park Station, Great Northern 
Railway, and Underground Railways of London has been 

laced in the hands of Messrs. C. and A. Musker, 
imited, of Liverpool.—The Horsfall Destructor Com- 
pany, Limited, Leeds, received last May a telegraphic 
order for a complete destructor plant for the city of 
Lorenzo Marquez, Delagoa Bay; eight weeks being 
allowed for delivery of the plant, which included de- 
structor cells, dust - catcher, steel buildings, chimney, 
boiler, &c. The whole plant was delivered on board 
within the specified time, and is now in course of erection. 
The Horsfall Company has recently received orders for 
— for Kingstown (County Dublin), and Ilkley, 

orks. 





Setr-PRopeLLeD Firr-Enaings.—In no type of vehicle 
is the adoption of motors for self-propulsion more suitable 
than in the case of fire-engines, and an automobile chemical 
fire-engine built for the Leicester Corporation Fire 
Brigade Committee offers an excellent example of the 
utility of the system. This vehicle, designed and built 
by the Wolseley Tool and Motor-Car Company, Limited, 
to comply with the requirements of Superintendent Ely, 
the chief officer of the fire brigade at Leicester, is fitted 
with the standard Wolseley horizontal t of engine, 
which has gained a high position in all re ay og Ooo 
the form of the motor is especially suitable for this type 
of car; as it does not poojess above the frame of the 
chassis, it renders available a larger unobstructed area for 
the accommodation of fire-extinction appliances. The 
motor is of 24 horse-power, running at 750 revolutions 
per minute, and is geared to give speeds up to 25 miles 

r hour when carrying all the appliances of the fire 
le The cooling is on stand olseley lines, with 
the addition of a fan fixed inside the radiator. The 
wheels are of artillery pattern, the rear ones being 
40 in. in diameter and shod with Sirdar solid tyres; the 
front wheels, 36 in. in diameter, are fitted with 5-in. 
Collier tyres. The rear wheels are speciaily reinforced 
with wire spokes, in accordance with the Wolseley system 
of wheel-building adopted by this company on their 
racing-cars and other vehicles, designed to withstand 
very severe side strains. The chdssis has a 9-ft. 6-in. 
wheel-base and 4-ft. 9-in. track. The rear part of the 
vehicle is fitted with a 50-gallon chemical cylinder and 
hose-reel mounted above it. Besides other first-aid appli- 
ances the vehicle carries two 9-ft. ladders and two hand 
extincteurs. There is accommodation for six firemen, 
including the driver. 
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TRANS-PYRENEAN RAILWAYS. 


As long ago as 1879 a Commission, appointed for 
the purpose by the Spanish Government, reported 
upon the question of Trans-Pyrenean railways, and 
three schemes were put forward, two of which have 
survived to the present day. 

Partly for military reasons, the Pyrenees have not 
been crossed down to the present time, the railway 
connection between France and Spain being confined 
to a line along either coast. Meantime railways have 
been made up several of the valleys, particularly on 
the French side, and there are now some five termini 
within 50 kilometres of the frontier, on the north of 
the chain, and two on the south side, besides several 
too near the coast to affect the present problem. 

An agreement has been made between the French 
and Spanish Governments which | is expected to result 
in the construction of three lines, two of which will 
include long international tunnels. All three routes 
affect the important centre of Toulouse; in one case 
through Tarbes and Pau, in the other two cases not 
through any important towns, but by more direct 
routes, the last joining Toulouse with Barcelona. 


permanent, and 40,000 pesetas on loan, per kilometre, 
or a total of 100,000 pesetas per kilometre (4730/. per 
mile); out of this subvention only the small sum of 
300,000 pesetas (8824/.) has to be paid to the War 
Office for precautionary measures. 

2. The Salau Route.—This line will traverse ver 
rough country, and involve costly works on the French 
side. The international tunnel, not far from Mount 
Maladetta, will be 8670 metres (5.38 miles) in length, 
and the estimated cost is 23,000,000 pesetas (676,000/., 
or 120,0007. per mile). The cost of the line on the 
Spanish side is estimated at 478,000 pesetas per kilo- 
metre (21,380/. per mile) ; and on the French side at 
800,000 francs per kilometre (51,500. per ‘mile). The 
subsidy for the Spanish line will be the same as for 
the Canfranc route. 

3. The Puigcerda Route.—There will be no inter- 
national tunnel on this route, 40 kilometres of which 
will be in French and 50 in Spanish territory. There 
will, however, be tunnels under Puigmorens, in France, 
and el Tossas, in Spain. The route passes close by 
the tiny Republic of Andorra. 

It is proposed to carry out the construction of the 





three lines simultaneously, and all three are expected 
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1. The Canfranc Route.—The present termini are 
Laruns, on the French side, about 30 kilometres from 
the frontier, and Jaca, in Spain, about 25 kilometres. 
The Spanish town of Canfranc lies on the route near 
the frontier. The route connects Toulouse, Lourdes, 
Tarbes, and Pau with the important Spanish town 
Saragossa, which is connected by direct railway routes 
with Madrid, with Pamplona and the Biscay provinces 
to the north-west, and with Tarragona and Cataluia 
to the east. This route will be of very great advan- 
tage to Saragossa and the Province of Aragon, which 
are at present only connected with France by very 
roundabout routes. 

2. The Salau Route, or Lérida-Saint Girons.—The 
present French terminus is Saint Girons, on the River 
Salat, about 45 kilometres from the frontier by the 
proposed route, and the distance from the Spanish 
mouth of the tunnel will be 157 kilometres to Lérida, 
situated on one of the lines connecting Saragossa with 
Tarragona and Barcelona. A considerable traffic in 
minerals, from Spain to France, is anticipated by this 
route, which is also called the ‘‘ Noguera-Pallaresa ” 
route, from the name of the river up the valley of 
which it is to run. 

3. The Puigcerda Route, or Ripoll Ax Route.—The 
stations to be connected are Ripoll, which is near 
the terminus of a valley line in Spain, and Ax, the 
present terminus of a branch from Toulouse. This 
route involves the construction of. altogether some 
90 kilometres of new line. It will shorten the distance 
from Paris to Barcelona by. 156 kilometres, and is 
likely to be used a good deal by French travellers to 
Algeria. A project for a narrow-gauge railway over 
this route is now suspended. Apart from long-distance 
passenger traffic, this line will be of importance as a 
direct connection between Toulouse and Barcelona. 

1t remains to consider briefly some technical aspects 
of the three schemes. 

1. The Canfrane Route.—The engineering work on 
this line will be very heavy, involving an international 
tunnel of 7776 metres (482 miles). The tunnel is 
estimated to cost just over 20 million pesetas(588,000/.), 
or a little under 122,000/. per mile. Of this sum each 
Government is to supply half. The Spanish Govern- 





ment subvention to their line will be 60,000 pesetas 


to be completed within ten years. The summit station 
on the Canfranc route is to be in French territory, 
that on the Salau route in Spain, while on the Puig- 
cerda route there will be a station at each side of the 
frontier. 








Satrorp Tramways.—The general manager of the 
Salford Corporation Tramways reports that the past 
year’s working resulted in a gross profit of 60,106/., to 
which must be added 242/. for interest on investments. 
The tramway’s contribution in relief of the local rates 
amounted to 12,000/., and the amount standing to the credit 
of the reserve and renewal fund is 12,2027. The passengers 
carried during the past year numbered 36,956,405, against 
28,150,675 in the previousyear. The receipts for the past 
year were 198,422/.—an increase of 53,9362. on the previous 
twelve months, 





Messrs. HawtHorn, LESLIE, AND Co., Limirep.— 
The annual meeting of this company was held on Friday 
last. The directors’ report recommended the Sy oa of 
a dividend of 10 per cent. The chairman (Sir B. Browne), 
in the course of his address, said the directors had pur- 
chased a block of land of over 3acres, with a frontage of 
526 ft., immediately adjoining St. Peter’s Works. The 
had added both to the buildings and machinery, whic 
were in a satisfactory condition, although they still con- 
templated some further additions and economies. In its 
marine - engine works the nae ey had engines in 
hand for eight vessels for the British Admiralty, 
ranging from first-class cruisers to destroyers. Amongst 
these were two sets for the new type of fleet scout 
which was being introduced for the first time into his 
Majesty’s Navy. The company had finished during the 
year the engines for the two first-class cruisers Lancaster 


and Cornwall, 22,000 horse-power each, and for two|}, 


foreign war vessels ; the company had also completed 
three destroyers, three large steamers, and the Turbinia 
—a passenger boat for the Canadian lakes, which was the 
first vessel with Parsons turbine engines trading in 
America. She appeared to give great satisfaction. ‘The 
company had in hand three destroyers for the British 
Navy and four large vessels for the mercantile marine. 
The docks had been fairly well occupied. Speaking 
enerally, the prospects of shipping were exceptionally 
bad, and this might make it difficult to secure profitable 
orders. The report was adopted and the dividend re- 
commended was declared. 


HIGH-SPEED TOOL STEEL. 


Messrs. CaMMELL, Latrp, AND Co., Cyclops Works, 
Sheffield, have published the results of a large number 
of tests carried out upon twist-drills and milling-cutters 
manufactured from their ‘‘0172” high-speed tool steel. 
The results are tabulated below, the mild steel used in the 
experiments being similar to that used for ordinary forg- 
ings, shafting, &c., having a tensile strength of 28 tons, 
with 30 per cent. elongation in 2 in., while the cast iron 
was of medium hardness, as used for machine-tool cast- 
ings. The tests were carried out on ordinary machines, 
not specially built for high-speed work. It will be noted 
that far better results were obtained on cast iron when 
the tool was plentifully lubricated with water, especially 
in the case of twist drills. 


Twist Drills. 








Speed. Feed. | 
Dia- | Total | Condition of Drill 
mee. a, sl oe at End of Test. 
of Drill.’ Feed | Revs. Inches | Drilled. 


per Min. per Min. |per Min. 





in. | | | 
Through 1-in. mild-steel plate, well lubricated with water. 





3 | 80 416 2} 678 | Good. 

i $2 339 2h | 1397 | Dull at point. 

1 84 319 2} | 783 | Clearance worn away 
1h 82 | 272 2} 921 | Dull at point. 


Through a cast-iron plate 1 in. thick, worked dry. 











} 80 416 3. 249 | Clearance worn away 
i | se | 30] 8 235 | Dull at point. 
1 | 8k 319 3 173 | Clearance worn away 
? an ee 272 3} 156 ? 
Through a cast-iron plate 1 in. thick, well lubricated with 
water. 
} 80 416 3 | 486 | Good. 
$ | 8 339 3} | 477 | Good. 
eld ae 319 3} | 349 | Dull at point. 
n | 8 272 | 3 | 352 | Dull at point. 


' os | 


Milling Cutters. 








: l | 
Size of Cutter. | Speed. \s oI 
ed mg vas done before 
| | |g 5) egrinding. 
Dia- pace. Hole | Ft. per) Revs. asles 
meter r *| Minute. per Min.| 4° Ft 
in. in. in. in. | in 
On mild steel, well lubricated with water. 
4 3 14 1038 |. 94 4; 6 (2172 in. } in. wide, 
4 1 ly 103 Ot i 6 |3011 in. L in. wide, 
4 2 14 103 Ot | 6 |1264 in. 1jin. wide. 
On cast iron, worked dry. 
4 4 1h 82 75 | 4110 | 8tlin. } in. wide, 
4 1 if 82 75 # | 10 (1107 in. 1 in. wide. 
4 2 1 82 75 | $!| 10 | OLllin, 1gin. wide. 
On cast iron, well lubricated with water. 
4 4 13 | 82 75 10 | 906 in. 4 in. wide. 
4 1 Ni | $2 75 # | 10 |1294 in. 1 in. wide, 
wie vo 75 «| §| 10 | wide. 


1157 in. 1J in, 








TRAMWAY ProcREsS.—The development of tramways 
in the United Kingdom during the last 15 years has been 
very remarkable. This is shown by the annexed table 
illustrating the mileage in operation and the capital paid 
up at the close of each year :— 


Year. Miles. Capital. 
& 

1889 949 13,556,963 
1890 948 13,502,026 
1391 963 13,596,297 
1892 946 18,571,000 
1893 960 13,708,000 
1894 975 14,112,573 
1895 932 14,111,521 
1896 1009 14,157,354 
1897 1031 14,782,700 
1898 1064 15,920,404 
1899 1122 18,052,773 
1900 1117 582,692 
1901 1305 24,890,273 
1902 1485 29,896,793 


1903 40,177,096 


We thus arrive at the striking fact that while tramway 
enterprise languished considerably between 1839 and 
1898, it has since experienced an astonishing expansion. 
This is, no doubt, explained by the adoption of electric 
traction. The old-fashioned horse tramways cost too 
much to work, while with electric traction economy is 
thoroughly the order of the day, so that lines which were 
not likely to be remunerative ten or twelve years since 
are now regarded as thoroughly practicable. The net 
revenue of the tramways in operation in the United 
Kingdom in 1889 was 713,543/., and even in 1893 the 
total had only been carried to 768,649/. In 1898 the revenue 
ad further risen to 1,052,231. Since then the number 
of passengers carried and the net profit realised has moved 
on as follows year by year :— 


Year. Passengers. Net Revenue. 
£ 

1899 .. 924,820,247 1,204,043 

1906 .. 1,065,374,347 1,370,277 

1901 .. 1,198,226,768 1,435,883 

1902 .. 1,394,452,983 1,861,418 

1903 1,681,948,655 2,578,7 


At the same time there is every probability that British 
tramway enterprise will experience a great further de- 





velopment. 
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THE UNITED STATES NAVY. 


Tue latest construction programme of the Secretary 
of the United States Navy comprises eight vessels 
—viz., the line-of-battle ship New Hampshire ; the 
armoured cruisers North Carolina and Montana ; the 
scout ships Chester, Birmingham, and Salem ; and 
the colliers Erie and Ontario. It is not proposed to 
hurry the letting of contracts, as the principal 
American builders are already largely occupied with 
other additions to the American navy. It is also the 
wish of the Government to secure as much competition 
as possible for the new contracts. The two colliers 
are to be built in Government yards. The plans for the 
New Hampshire are practically completed, but tenders 
willnot beinvited before October. Thearmoured cruisers 
will follow the general linesof the Pennsylvaniaclass, but 
they will be fitted with submerged torpedo-tubes. 
Some delay has occurred in connection with the plans 
for these vessels, but tenders will probably be invited 
in October. Little progress has been made at present 
with the plans of the three scout ships. As regards 
American ships of war now in course of construction, 
the line-of- battle ships Mississippi and Idaho have been 
commenced by the ee, | Shipbuilding and Engine 
Company ; but they have been only completed to the 
extent of about 64 per cent. The same firm has made 
better progress with the armoured cruisers Pennsyl- 
vania, Colorado, and Tennessee, the Pennsylvania 
being advanced to the extent of 84} per cent., the Colo- 
rado to the extent of 89} per cent., and the Tennessee 
to the extent of 424 percent. The Newport News Ship- 
building and Dry Dock Company has in hand the line- 
of-battle ships Virginia, Louisiana, and Minnesota, the 
armoured cruisers West Virginia and Maryland, and 
the protected cruiser Charleston. The Virginia has 
advanced to the extent of 63} per cent., the Louisiana 
to the extent of 524 per cent., and the Minnesota to 
the extent of 374 per cent, the West Virginia to the 
extent of 89} per cent., the Maryland to the extent of 
86? per cent., and the Charleston to the extent of 
794 per cent. The Fore River Ship and Engine Com- 
pany is building the line-of-battle ships New Jersey, 
Rhode Island, and Vermont. The New Jersey is 
advanced to the extent of 63? per cent., the Rhode 
Island to the extent of 66} per cent , and the Ver- 
mont to the extent of 13) per cent. The New 
York Shipbuilding Company has in hand the line- 
of-battle ship Kansas and the armoured cruiser Wash- 
ington; the first has advanced to the extent of 
17} per cent., and the second to the extent of 38 per 
cent. The Union Iron Works are building the line- 
of-battle ship Ohio, the armoured cruisers California 
and South Dakota, and the protected cruiser Mil- 
waukee. The Ohio has advanced to the extent of 97 
per cent., the California to the extent of 62 per cent., 
the South Dakota to the extent of 59 per cent., and 
the Milwaukee to the extent of 54 per cent. The 
Moran Brothers Company is building the line-of-battle 
ship Nebraska, which has advanced 544 percent. The 
Bath Iron Works are building the line-of-battle ship 
Georgia, and she is advanced to the extent of 59} per 
cent. Mr. Lewis Nixon has in hand the protected cruiser 
Chattanooga and the torpedo-boats Nicholson and 
O’Brien. The Chattanooga has advanced to the extent of 
92 per cent., the Nicholson to the extent of 99 per cent., 
and the O’Brien to the extent of 98 per cent. The 
William R. Trigg Company has a contract for. the 
protected cruiser Galveston, and she has advanced to 
the extent of 87 per cent. The Neafie and Levy 
Company is building the protected cruiser St. Louis, 
andshe has advanced to the extent of 444 per cent. 
The Gas-Engine and Power Company is building the 
gunboats Dubuque and Paducah; the former has ad- 
vanced to the extent of 52} per cent., and the latter to 
the extent of 45 per cent. As regards torpedo-boats 
the Stringham, which is being built by the Har- 
lan and Hollingsworth Company, has advanced to 
the extent of 99 per cent.; the Goldsborough, 
which is being built by Messrs. Wolff and Zwicker, 
has advanced to the extent of 99 per cent.; and 
the Blakely, which is being built by Messrs. G. 
Lawley and Son, has advanced to the extent of 99 
yer cent. Altogether the vessels in hand, or about to 
ye contracted for, represent the following additions to 
the United States Navy :—Line-of-battle ships, 13; 
armoured cruisers, 10; protected cruisers, 5; scout 
ships, 3; torpedo-boats, 5; gun-boats, 2 ; colliers, 2. 
It is not too much to say that these 40 vessels make 
up a navy by themselves, 








Prrsonau.—Mr. Park, late of the Power Pulley Com- 
ny, Limited, Manchester, has joined the firm of Messrs. 
Dawa Bridge and Co., engineers, Castleton, Manchester. 





MiptanD Rattway Company's STRAMSHIP SERVICE.— 
Erratum.—We regret that in our article in last week’s 
issue (page 295) on the power-station at the Midland Rail- 
way Company’s new station at Heysham the name of the 
locomotive superintendent of the company who was 
responsible for the design and carrying out of the power 
plant was given as Mr. R. W. Deeling. This, as most 
of our readers know, should be Mr. R. M. Deeley. 





TESTING-MACHINES. 
To THE EpiTor OF ENGINEERING. 

Sir,—I notice in your issue of the 2nd inst. a letter 
from Mr. Wicksteed drawing special attention to the very 
important modification introduced by Professor Kennedy 
in providing a stay for the compression head in testing- 
machines. The importance of guiding the compression 
head has been, I think, overlooked in many machines, and 
it is only by use that it is brought home. I have had 
some considerable experience with the machine referred 
to by Mr. Wicks as being made for Professor Ken- 
nedy by his firm, both while it was used by Professor 
podine and since it has belonged to my firm. We find 
that, except.for very short struts, of one or two diameters 
long, it is absolutely necessary to use the roller stay to 
insure that the direction of the load is truly axial with the 
strut, and so to get correct results. With the roller 
stay used as described in Mr. Wicksteed’s letter, it 
is possible always to obtain a well-marked ‘‘strength 
limit” with long struts, while without it, it is largely 
amatter of chance. Owing to the knowledge of this, 
when first using the machine, we never attempt to 
test struts more than three diameters long without the 
stay (and not even as long as that if they are of strong 
material), and, therefore, have not the information. Mr. 
Wicksteed asks for as to the comparison between results 
obtained with and without the stay, although Professor 
Kennedy may have some information obtained on the 
University College machine. 

Yours truly, 
Henry R. J. BurstTaw. 

14, Old Queen-street, Westminster, S.W., 

September 6, 1904. 








IRON AND CONCRETE. 
To tHE Eprror oF ENGINEERING. 

Srr,—Perhaps some of the readers of your valuable 
journal who are interested in reinforeed concrete might be 
interested also in the following excerpt from an article in 
a contemporary of yours :— 

‘‘The early Egyptians were perhaps the first people to 
use for constructional purposes iron and concrete. It is 
probable they did this for two purposes. Firstly, they 
wished to stiffen the iron columns, and, secondly, they 
wished to prevent corrosion. How well they succeeded in 
this latter desire may be shown by one simple piece of 
undeniable evidence. From the foundation of one of the 
Egyptian obelisks—it is now erected in the New York 
Central Park—a piece of iron was taken out and thoroughly 
examined in the laboratory. It was found that it had not 
rusted at all, although it was known to have been in con- 
tact with the concrete for over 2300 years. So that if, in 
the course of modern constructional designs, hollow steel 
columns be filled with concrete, corrosion on the inside 
will at least be prevented.” 

There is something akin to genius in this paragraph, 
but it is the sort of genius that is wasted in a technical 

per. Your contemporary does not state what early 

igyptian iron columns he refers to; and, probably, 
students of archeology amongst his readers will wish that 
he had done so, most of them being under the impression 
that iron was rare and extremely valuable up to com- 
paratively recent times in Egypt. Hesiod, in commercial 
civilised Greece, has a passage in which he says that in 
his day bronze was preferred by the old-fashioned— 
showing that the use of: iron for implements was new and 
limited—and Greece was close to the source of supply, 
which was then on the south shore of the Black Sea. The 
price of iron, unworked, in the mass in England at so late 
a date as the fourteenth century was, in modern coinage, 
126. per ton (Thorold Rogers). What must have been its 
value in earlier times? I think our journalist will have 
great difficulty in finding any instance of concrete in 
early Egyptian architecture which depended for its 
stability on the weight of the blocks and bronze or copper 
dowels. He loses sight of the fact that Portland cement 
concrete only dates back some fifty years or so, and that 
even the lime and Pozzuolana cements of the Roman and 
Moorish builders had quite another chemical constitution. 

Further, I would refer him to the report of the experi- 
ments recently conducted by M. Breuillie, the results of 
which appear to show that steel embedded in cement 
concrete does undergo injurious chemical changes, which 
increase with the time the two materials are in contact. 
The most important question with regard to reinforced 
concrete is this one of its durability, and the exact nature 
of the chemical reactions between the two substances can 
hardly be said to be determined yet; and my chief reason, 
Sir, for writing this is that I think that such attempts at 
bolstering up the case for or against armoured concrete 
are most strongly to be deprecated, as tending only to 
create error and confusion on a subject which is of such 
great importance to constructional engineers. 

Tan, Sir, yours faithfully, 
Atan E. Frietcuer, Mem. Soc. Engs. 

8, Shirley-road, Southampton, August 24, 1904. 





TRADE- MARKS IN CHINA. 
To THe Eprtor oF ENGINEERING. 

Srr,—With regard to the important treaty which has 
been entered into between Great Britain and China, 
under which the Chinese Government undertakes to 
establish offices where trade-marks can be registered, ad- 
vices just to hand indicate that the lations for carry- 
ing the undertaking into effect have been officially pub- 
lished. The British Government has assented to them, 
and the Japanese Government raises no objection, so that 
the regulations will, no doubt, be put into force if they 
are assented to by the United States Government. 
Briefly, the regulations are as follows :— 

Any person desiring to use a trade-mark in China must 





first register the same according to these regulations. 
The Board of Commerce shall establish a Bureau of Regis- 
tration. Every application must contain a statement 
giving a general description of the trade-mark, and the class 
and particular kind of goods for which it is to be used. 
The application will be placed on file for three months 
and advertised by the bureau, and if no one petitions 
against it, it will be registered, If two persons apply for 
similar trade-marks, the first applicant will receive regis- 
tration ; but in the case of a trade-mark already registered 
in a foreign country, the date of such foreign registration 
will be recognised, if application in China be made within 
four months. During the first six months of the estab- 
lishment of the Bureau, applications can be made for 
registration of trade-marks already registered abroad, and 
the Bureau shall recognise such trade-marks as entitled to 
precedence. Any mark which has been publicly applied 
in China to a special article for more than two years 
before application for registration cannot be registered. 
Suits for infringement by foreigners against Chinese are 
tried by a local magistrate and the consul sitting together ; 
but if both parties to the suit be foreighers, the Consular 
Court has jurisdiction. Penalties for infringement are 
very severe. It is believed that the new treaty will prove 
very useful, as trade marks that are registered will be 
more efticaciously protected from any infringement, but 
omission to register may involve loss of rights. 
W.. P. THompson anv Co., 
Chartered Patent Agents. 
6, Lord-street, Liverpoo), September 3, 1904. 








THE NEW PATENT REGULATIONS. 
To THE EpiTor OF ENGINEERING. 

Sir,—The Board of Trade has just issued an order 
bringing into force on January 1 next the Government 
examination system for patents set forth in the Patent 
Law of 1902, and from January 1, 1905, reducing the 
— of provisional protection from nine months to six. 

he system of examination thus instituted is much less 
perfect than those of other countries, as the Examiner has 
merely to search through the British patents of the 
immediately preceding fifty years to see fin these there 
be, in his opinion, any anticipation of the invention set 
forth in the complete specification. This report is for- 
warded to the Comptroller, and if the Comptroller be of 
the = (from this report) that the invention is partly 
or wholly anticipated, the applicant is informed of the 
anticipation, and has the option of a personal hearing, 
or of amending the specification to the satisfaction of the 
Comptroller, or in default of either, the Comptroller 
determines whether a reference to any, and, if so, what, 
prior specifications must be made in the specification by 
way of notice to the public. Against his decision there 
will be an appeal to the Law Officer. The Examiners’ 
reports will be kept strictly secret from all but the appli- 
cant and his agent, but this examination must not be 
held in the slightest to guarantee in any way the novelty 
of the invention or the validity of the patent, as, of 
course, the prior publication of the invention in other 
documents open to the public in England prior to the 
date of the application, or the prior public use of the 
invention, would be equally as fatal to the validity of the 
— as the publication. of the invention in a prior 

ritish specification. 


Yours ots: 
W. P. THompson ann Co., 
Chartered Patent Agents. 
6, Lord-street, Liverpool, September 1, 1904. 








Water Suppty or Sxrpton.—Mr. G. H. Hill, of Man- 
chester, has been appointed engineer for works in con- 
nection with the water supply of Skipton. The estimated 
cost of the works is 68,0007. 





Raw MATERIAL FOR THE PreEss.—Sir Alfred Harms- 
worth and a numberof other London newspaper proprietors 
have closed negotiations for 1500 square miles of timber 
areas in the interior of Newfoundland, on which they 
propose to erect the largest pulp-mill in the world. 





Water Suppiy or Wrest Hartiepoot.—The Hartle- 
pool Gas and Water Company opened on Tuesday, the 
6th inst., extensions at its West Hartlepool works. The 
extensions were designed and carried out by the com- 
pany’s engineer, Mr. T. Bower. The domestic supply, 
which is separate from that provided for commercial 
purposes, is derived from a series of boreholes on the 
company’s premises at Dyke House quarry, carried down 
into the limestone rock to a depth of 200 ft., from whence 
an abundant supply of clear and pure drinking water is 
obtained. On nesday a new reservoir at Crookfoot 
was opened. The site selected for increasing the com- 
pany’s storage is upon the Amerston Beck, about six miles 
inland from West Hartlepool, and about two miles from 
previously existing reservoirs at Hurworth Burn. 





Tue ENGINEERING TELEGRAPH CopE.—Mr. J. Stevens, 
9 and 11, Fenchurch-avenue, London, E.C., has issued a 
second edition of his ‘Engineering Telegraph Code,” 
extending to over 900 es of crown quarto, and priced 
at 40s. net. The first edition ap in 1892, and its 
reception has justified a new edition being re-written 
and extended as the result of experience. There are 
now 54,000 lines with code words which have been 
selected to enable the list to be used in conjunction either 
with the A BC or Lieber’s codes, without any risk of 
confusion. There are four divisions—general sentences ; 
general plant, machinery, and accessories; tables of 
prices, numerals, quantities, dimensions, &c. ; and a list 
of a and suppliers of engineering plant, machinery, 
stores, &c. 
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TuE Otto cycle, which has practically displaced all 
other cycles of operation in gas and oil-engines, has 
the great drawback that the piston receives only one 
impulse = every two complete revolutions of the 
crank-shaft ; hence, not only is close governing ren- 
dered difficult, but the engine has to of excessive 
size and weight for a given power. Many designs have 
been suggested from time to time by which the 
number of impulses per revolution could be increased, 
the latest which has come to our notice being an appli- 
cation of the ‘‘ triangular connecting-rod” motion, origi- 
nally introduced for the purpose of reducing the number 
of cranks necessary im-a triple or quadruple-expansion 
steam-engine. The general appearance of a two-cycle 
internal-combustion motor built on this principle is 
shown by Fig. 1, Figs. 2, 3, and 4 illustrating the 
internal arrangements. It will be seen that two 
mp Aand B, are arranged parallel to each other 
above the crank-shaft, A being the exhaust and B the 
inlet cylinder, connected by a common compression- 
chamber at their inner ends. The pistons are joined 
by the connecting-rods R! and R? to two corners of 
the triangular frame, as shown, the other corner being 
attached to the crank-pin C. The movement of the 
frame is constrained by the radius-rod L, the other end 
of which is jointed to the casing of the engine. Ignition 
of the compressed charge takes place when the pistons 
arein the position shown by Fig. 3. The crank rotates 
in the direction of the arrow, so that piston B travels 
faster than piston A, and has approached the end of 
its out-stroke by the time the latter piston has arrived 
at the exhaust-port. Their positions are then as in 
Fig. 4. When the exhaust-port is uncovered, the pres- 
sure drops to atmospheric, and piston B, then passing 
an inlet port communicating with the enclosed crank- 
chamber, allows a volume of air to pass through the 
check-valve into the cylinder B in order to scavenge 
the cylinders from the products of the previous explo- 
sion. The piston B then commences its stroke again 
in advance of piston A, forcing out a quantity of air, 
and nearing the end of its in-stroke at the time the 
exhaust-port is closed by piston A. The position of 
the pistons before compression is shown in Fig. 2. 
Shortly before the closing of the exhaust-port a charge 
of gas or oil is pumped into the cylinder B, forming 
an explosive mixture with the air previously drawn in. 
In engines, the close governing of which is not 
essential, the charge may be drawn into the crank- 
chamber with the air, and thence delivered to the 
cylinder, thus doing away with the necessity for pump- 
charging, though the advantages of scavenging are 
lost by this arrangement. The mixture is compressed 
as the pistons approach the upper end of the cylinders, 
ignition is effected by any of the usual methods, and 
the cycle is repeated as before, one explosion taking 
place to every revolution of the crank-shaft. 

It will be noticed that the initial volume of the 
charge is increased by from 50 to 70 per cent. before 
exhaust, allowing more work to be obtained from the 
fuel together with a lower exhaust pressure, The 
ratio of — volume to compression volume is 
6.8. The design permits of the connecting-rods being 


a ee ghee, and they are so proportioned that at 
with 
the 


the stroke do thev make a greater angle 
the centre line of the cylinders than 5 deg., thus 
pressure on the cylinder walls and consequent 
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wear is very small. The combined effec- 
tive power strokes of the two pistons are 
approximately equal to 1.8 times the 
crank stroke, the compression portion of 
the return stroke amounting to ‘1.2 
times the crank stroke. 

The engine illustrated is of 8 brake horse-power, 
running at from 350 to 400 revolutions per minute. 
The total weight, including flywheel, is 8 cwt., the 
height, allowing for flywheel clearance, is 40 in., and 
the length of crank-shaft is 30 in. The maker is 
Mr. F. Lister, Keighley, Yorkshire. 











INDUSTRIAL NOTES. 

THE thirty-seventh annual Trades Union Congress 
assembled at Leeds on Monday last, the sittings being 
held in the Town Hall. The proceedings and resolu- 
tions will be dealt with, as a whole, in the next issue 
of ENGINEERING, when its work and conclusions of the 
meetings are completed. For the present it is sufficient 
to say that the Congress met under most favourable 
auspices, the Mayor and Corporation giving the dele- 
gates a welcome, and other local bodies contributing 
to that welcome in special directions. The fifth Con- 
gress was held in Leeds in January, 1873. It met 
under conditions wholly different from those now exist- 
ing. The Criminal Law Amendment Act, 1871, was 
then in full force, scores of men being in prison for 
offences no longer criminal. This state of things was, 
however, altered by the Labour Laws of 1875. _Polliti- 
cally, socially, and economically cong have changed 
since that date. The advantages gained may have been 
minimised by recent decisions in the Law Courts, but 
trade unionism in its rightful action is untouched. Vio- 
lence is unlawful, coercion is illegal, but actual peaceful 

rsuasion is not as liable to prosecution as it was 
prior to 1875. Trade unionism under its newer leaders 
seeks immunity for acts and deeds far beyond that 
demanded when the old labour laws were repealed, 
and newer and juster laws substituted in their place. 
Justice and equality before the law are rightful 
demands, but immunity for wrong-doing is not likely 
to be conceded. 


The Ironworkers’ Journal for September is full of 
matter of special interest to the members of the 
Operatives’ Association, and some of it is also of 
general interest, as, for example, the contributions 
which deal with the Fiscal Question, as under- 
stood at present—namely, the effect, or probable 
effect, of the proposals put forward by tariff reformers. 
One matter of special interest to those engaged in 
the iron and steel trades, employers and workmen 
alike, is the divergence between the Northern and the 
Midland scales by which wages are fixed and paid. The 
action of some of the Midland ironmasters in respect 
of the basis, counting the extras paid in the North of 
England, has led to a thorough overhauling of the 
two systems, with the result that the Midland Wages 
Board has accepted the situation as it is, and the rates 
of wages are still fixed on the basis adopted some thirty 
years ago. The explanations given appear to satisfy 
all parties, so that the discussion has not been fruitless 
of favourable results. The Midland employers, or 
some of them, thought that they were placed at a dis- 
advantage by having to pay a higher rate; they now 
see that the extras paid in the North are fully equiva- 
lent to the higher rates paid in the Midlands. But 
the operatives contend that the method should be 
changed, and a vote has been taken on the subject—as 
to the continuance of the present sliding scale, or of 

















terminating it by giving three months’ notice. There 
is not any apprehension of labour troubles in this 
connection, as all are agreed upon the principle of 
conciliation, and the adoption of a satisfactory scale. 
The Welsh committee have had under consideration 
several matters, all of which appear to have been 
settled in an amicable and satisfactory manner, in spite 
of divergencies of opinion. 





The last report of the Amalgamated Engineers in 
their Monthly Journal is not very satisfactory as 
regards the state of trade, which appears to be 
almost stationary. The total number of members was 
95,938, of whom 5210 were on donation benefit, 2096 
on sick benefit, and 4735 were in receipt of superannua- 
tion allowance ; this makes a total of 12,041 on the funds. 
Trade matters are quiet, disputes being very few since 
the institution of the Joint Committee. The legal 
assistance fund having been exhausted, mainly in con- 
nection with claims under the Compensation Act, a 
levy of 6d. per member has been asked to replenish 
the fund. Nominations for seats on the executive 
council, and for the whole of the organising delegates, 
have to be sent in. It is announced that the City 
and Midland Bank offer advantageous terms for 
banking to all the Engineers’ branches. This is 
satisfactory, as the National Debt Commissioners have 
of late years refused facilities in the Post Office and 
Trustees Savings Banks, which had been given for years 
on similar terms to those afforded to friendly societies. 
The Council has been seeking information as to the 
operation of the fair-wages clause in all contracts, but 
state that they find some difficulties. The branches 
are asked to supply information wherever and when- 
ever they can. There is a very thoughtful criticism 
of the financial condition of the General Federation of 
Trades, whose reserve fund now reaches 100,000/. It ° 
points out that a large balance is not the best test of 
strength, but the number of subscribing members, 
with the usual power tolevy. It shows also that the 
cost of management, which amounts to 14 per cent. of 
the total income, is excessive. The Engineers only 
spend about 11 per cent. on management, with a total 
of 650 branches and ramifications all over the world. ° 
The Boiler-Makers spend only 124 per cent. 





The report of the Boiler- Makers and Iron Shipbuilders 
shows no improvement in the state of'trade. There 
was an increase of 75 on the funds, the total reaching 
8411, as compared with 8336 in the month previous. 
Of the total, 5414 were unemployed, as against 5350 
in the previous month. On sick benefit there were 
1889, and on superannuation allowance 1108. The 
weekly expenditure amounted to 2672/. 14s. 4d. There 
was an increase of 58 in membership, after allowing 
for 192 deceased. The society has celebrated the 
seventieth anniversary of its establishment; but it 
was reorganised on its —— basis some 40-years ago. 
One curious portion of these monthly reports is the 
statement of ‘debt cases.” If a member leaves a 
district in debt, whether for board and lodging or . 
otherwise, his name and registered number are given, 
and he is requested to pay the amount due. The 
branch secretary is instructed to say whether it is a 
first, second, or third offence. In the present list of 
26 cases several are reported as having paid their 
obligations. If they do not, the union deals with the 
member in its own way: asa punishment. The report 
deals with the state of things in Colorado, firstly in a 
letter from a member of the Stratford branch, London, 
E., and secondly by a reprint of the official statement 
of the case by the officers of the American Federation . 
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of Labour. Whether the strikers in the Cripple Creek 
district provoked the retaliation or not is a matter of 
opinion, but the methods of the ‘‘ Citizens’ Alliance” 
were in violation of the law, the Constitution, and of 
all civil rights; they exceeded the worst form of 
unionism in their modes of coercion, violence, and 
even threats of lynching if the officials of the unions 
refused to accede to the demands made upon them. 
There is also an article on ‘‘ Labour Legislation in 
France since 1841.” 





The report of the Associated Blacksmiths’ Society 
states that, in spite of the holiday season in Scotland— 
which, by-the-bye, disorganises trade much more than 
in England—the returns as to employment were better 
than for some time. There was a slight increase in 
membership, and a decrease in the number of unem- 
ployed, both in respect of those on idle benefit and 
those out of work but not on the funds. Financially 
there was a loss, fur the income declined, owing pre- 
sumably to the holidays. The report notes that, 
though the prospects are not much better, there is a 
large volume of work in hand in the shipbuilding yards, 
and in course of construction. It notes also that, 
while some yards are blocked up with work, others 
have but bare poles. But there are indications of better 
times, for the idle ships are being put in commission, 
and there is a revival in locomotive-building. But the 
speed with which locomotives can be built necessitates 
large orders before any material revival can be re- 
ported. Members are urged to keep their berths 
wherever they can, and to use their influence for 
other members. 

The report of the Boot and Shoe Operatives’ National 
Union states that trade is depressed in nearly all 
branches. Other trades, it says, are similarly depressed, 
Disputes have been few, and not very serious. In one 
case, at Pudsey, after a strike of a few weeks, the dis- 
charged men were reinstated, and the dispute ended. 
At Leeds the minimum wage question, boy labour, and 
other matters were causes of dispute. After negotia- 
tions had failed, some of the men struck, and others 
gave in their notices. Then, however, the firm con- 
ceded the terms, and the dispute ended. The minimum 
wage question at Northampton has been referred to 
arbitration, Sir Kenelm Digby being accepted as the 
umpire. 





Among the many deplorable labour struggles of 
recent years, Tr one can compare in its far- 
reaching disastrous effects with that which for so long 
a time has been raging at Marseilles. At first it 
was limited to a section, but it widened its sphere 
until all, or nearly all, engaged in the transport 
service are involved. It is very difficult to form 
any definite opinion as to the rights or wrongs 
of the dispute, or as to the culpability of the parties 
respectively in open conflict. Probably there were 
faults on both sides, but the results have been, and 
still are, very deplorable. At the end of last week 
there was no settlement, but hopes were entertained 
that the efforts of the President of the Chamber of 
Commerce would be successful in arranging terms of 
At the date mentioned Marseilles was in a 


peace. 
state of patty siege. The shipbuilding yards were 
closed and barricaded ; the quays were deserted ; in 


the neighbourhood of the docks there was desolation. 
A further demonstration on the 2nd inst. brought a 
complete cessation of work, everything being at a 
standstill both on the French and foreign vessels in 
port. In other ports on the Mediterranean the dockers 
and others have struck, refusing to handle any goods 
or merchandise, in sympathy with the ther at 
Marseilles. It is feared that the effect of the dispute 
will be to injure for a long period the Port of Mar- 
seilles, now and for a long time so important on the 
Mediterranean as a plece of call both for outward and 
homeward-bound vessels of all classes. It was feared 
that political complications would arise in connection 
with the strike, and they probably would have arisen 
if the Government had consented to put in force the 
old Act of 1842. 

Another strike of dockers is reported at Brest on 
the subject of wages, mainly as to discharging vessels. 
As the contractors refused to accede to the men’s 
terms, the men ceased work, and held a meeting in 
the Labour Exchange in support of their claim. 





The great meat strike in America, the collapse 
of which has been so often predicted, and sometimes 
stated to have actually occurred, seems to have taken 
a new lease of life last week, if the cablegrams can be 
trusted, for it is said that a general cessation of work 
in all centres had been agreed upon, and that from 
18,000 to 20,000 more men were out. It has been a 
very serious affair in many respects, but the scarcity 
of meat has not, apparently, been so great as was 
anticipated, nor have the prices gone up as they were 
expected to do. It is clear that the employers, by 


whatever name they are called, representing the 
Meat Trust, have powerful backers, or the struggle 





could not be prolonged as it has been. We see in it 
an example of a wealthy monopoly in conflict with a 
powerful union, or a number of unions—concentrated 
wealth at war with organised industry. Without 
attempting to predict the result economically, it is 
clear that an enormous amount of money will be 
spent in trying to crush out unionism, and that de- 
plorable misery and poverty will result. It is to be 
hoped that conciliation will replace strikes and lock- 
outs, and that peaceful solutions will eventuate, as in 
the iron and steel trades here. 

Another big strike is expected in New York ; this 
time it is the employés on the Elevated Railway. 
The matters in dispute are wages and motor-line 
appointments. It appears that the ‘‘ ticket-sellers” 
at all the stations have resolved to join the other 
railway servants if a strike is eventually declared. If 
the strike takes place, all business will be disorganised. 
The tie-up of business will be, it is said, the most 
serious that has taken place for years. The Building 
Operatives’ strike was a big affair, and did much to dis- 
organise industry, but the transport service will affect 
a wider area, and more sections of the people ; all will 
be more or less affected—those on business bent, or on 
pleasure. It seems that millions travel on these elevated 
lines, all of whom will feel the inconvenience. 





The question of a “‘minimum wage” for Scottish 
miners has a threatening appearance, but it may not 
eventuate in a general strike, as some of the leaders 
seem to desire. The Scottish mine-owners do not 
recognise a minimum wage, but the men insist upon it. 
The Miners’ Federation in Scotland called upon the 
National Federation of Miners to support them in the 
demand. At the conference held in Southport last 
week many favoured a general strike in support of the 
miners of Scotland. But the National Federation will 
hesitate before any such step be taken. What will, 
perhaps, result from. the conference will be an agree- 
ment to support the men financially, instead of giving 
notice to cease work. By the existing agreement what 
is equivalent to a minimum wage is recognised, but the 
object appears to be to effect a reduction below that 
rate. The idea of the men is to establish the existing 
rate as a minimum. 





Two very serious disputes against non-unionists have 
taken place in Wales. In the Rhondda Valley it was 
determined to demand a show of cards, when it was 
found that 110 non-unionists were in the colliery. The 
members of the Miners’ Federation thereupon gave 
a month’s notice to cease work. These collieries be- 
long to the Lewis Merthyr Company, of which Sir 
William Thomas Lewis is chairman. At Aberdare 
2000 men left work last week as a protest against the 
employment of non-union labour. All the men joined 
or paid up the arrears of contributions except one. At 
a mass meeting it was determined to continue the 
strike until he had joined, or had left the neighbour- 
hood. At one colliery there-is a lock-out. 

The monthly circular of the Durham Miners’ Asso- 
ciation reports the opening of some more houses for 
aged miners. It is but an instalment of 64 houses to 
be erected on ground already secured. This will make 
the fourth group—at Haswell, Mon., 112 ; at Shincliff, 
51; at Sloughall some houses are rented for the 
present ; while those at Wreckenton will accommodate 
64 families. These houses are constructed for comfort 
and convenience, and are suited for old people. Sir 
Jamees Joicey has promised to build 12 houses, and 
to givs 1000/. to the treasurer of the fund for the 
purpose desired. 





The strike of boiler-makers at the Jarrow Boiler 
Works against the introduction of mechanical time- 
registers into the works came to an end last week, 
the men returning to work on Monday last, the 5th 
inst. The executive of the Union and the Masters’ 
Association will confer upon the adoption of aset of 
regulations to govern the working of the time-registers 
in the future. 

There seems to be no satisfactory indications of any 
revival of the iron and steel trades in the Lancashire 
districts. The attendance on Change of late has been 
slack, the feeling being quiet in tone. There was no 
real change in prices either of raw material or finished 
iron; if anything, the prices of the latter seem to be 
weaker, for there were complaints of under-cutting in 
some instances. The engineering and allied trades are 
generally quiet. There is no revival in the textile 
machine branches, and the boiler-makers and iron- 
founders are reported to be slack. 





The outlook in the iron trades in the Wolverhamp- 
ton district is certainly brighter, for there are good 
inquiries for early delivery both of raw and finished 
iron. The former is ls. per ton dearer on forward 
contracts. Fairly good business is reported in bars, 
both marked and unmarked. There has also been an 
increased demand for black sheets at an enhanced 





price of 7s. 6d. per ton. 
request. 


In the Birmingham district prices for all descriptions 
of iron show an upward tendency. Smelters are said 
to be well booked for the next three months. The 
re Be of a good autumn trade are said to be 

rightening all round. Black sheets have advanced 
10s. per ton. There is also an increased demand for 
galvanised sheets at advanced rates. Bar iron of all 
qualities is said to be very firm as regards rates. 


Merchant hoops are also in 





There is a general lock-out of glass-blowers in the 
Charleroi district, all the factories except one having 
extinguished their fires. This was the employers’ 
reply to the workmen’s coaliticn. It is expected that 
the works will be closed for three months ; only one 
of the firms has decided to continue at work. 

The paper-makers—mostly women—at St. Junieu 
have struck work, and they proceeded to ‘parade the 
streets, singing the ‘‘ Internationale,” and disturbing 
the factories, houses, and cafés. 

The building operatives of New York have decided 
that deceased members of the unions shall only be 
buried in coffins made by union hands and bearing the 
union label. 

It is reported that there is a movement in Australia 
for a six-hours’ day, at the same wages as now paid 
for eight hours. This is said to be a remedy for the 
unemployed difficulty. But will this extortionate 
demand help the Sa Party in the Federal 
Government, or will it not unite all other sections in 
opposition ? 








SIDE-SLIP IN MOTOR-CARS.* 
By Horace Darwin, me > Sihnartaay and C. V. Burton, 
OC. 


In the following an attempt is made to explain one of 
the causes of the skidding, or side-slip, of the wheels of 
motor-cars when on np ay roads; this is a serious 
danger, and it is hoped that the following considerations 
may be of some value to motor-car builders :— 

It isnot an uncommon occurrence for a motor-car, when 
on a slippery , toswing round and come to rest facing 
nearly in the opposite direction to that in which it was 
moving; and this sometimes occurs when the brake is 
appli Let us consider a car moving in a straight line, 
with the brake applied so hard that the wheels are locked. 
Whilst the wheels were revolving the back part of the car 
moved far more easily in one definite direction than in 
any other, and the movement was constrained by the 
friction between the tyres and the ground ; but when the 
wheels are locked, the back part of the car can move with 
nearly equal ease in any direction. 

In order to make the problem as simple as possible let 
us imagine a car in feet 4 half the weight is situated at the 
i between the front wheels, and the other half 
centrally between the hind wheels. We will also assume 
that the car is running down an inclined plane in a direc- 
tion not = agreeing with the direction of greatest slope. 
Su I N (Fig. 1) is the direction of motion of the car; 
M P the direction of greatest slope—that is, the direc- 
tion in which a ball would roll down the inclined plane. 
Weill also assume that the car is moving at a uniform 
velocity; that is to say, that the hill is just steep 
enough to keep the car moving at a uniform speed with 
the hind wheels locked, assuming that the front wheels 
have no rolling friction, and that the only resistance to 
the movement of the car is due to thé locked hind wheels. 
The weight over the front wheels will pull the hind 
wheels in the direction M N, and the weight over the 
hind wheels will tend to make the back of the car run 
directly down the inclined plane—that is, along M P, the 
line of greatest slope. Thus the back of the car has a 
tendency to move in the direction M N on account of the 
weight over the front wheels, and in the direction MP 
on account of the weight over the hind wheels, its actual 
motion being, consequently, in some intermediate direction 
MO. The front of the car will move in the direction 
MN, as the front wheels are rolling on the ground, and 
the friction between them and the ground will only allow 
them to run forward. This will at once increase the 
angle between M N and M O—that is, the angle between 
the directions of motion of the front and of the back of 
the car ; and the more this angle increases the more rapid 
will be its rate of increase until the length of the car is 
at right angles to the slope ; the motion of the car is, in 
fact, unstable. 

We will now suppose that we have a still simpler form 
of car, with two freely-rolling wheels in front and one 
wheel behind, which is supposed to be locked. In Fig. 2 


the mean path of the two free wheels and the path of the 
one locked wheel are shown, and X O X! is the line of 
greatest slo; We will call M N (Fig. 1) the axis of the 


car; then the lines on the diagram joining the curves 
show the successive positions of this axis. It is clear 
that the car is getting more and more across the hill, 
finally swinging round, so that it reverts towards its 
original path, but with its axis reversed end for end. No 
attempt to rectify the side-slip by the steering-wheels is 
supposed to be made. The movement is very nearly the 
same in a car with four wheels. A model was shown 
which illustrated the movement in a striking manner. _ 

nan appendix willbe found a fuller discussion of this 
problem. The car may be going down the hill very 
nearly in the direction of maximum slope, but a very 


* Paper read before Section G of the British Associa- 
tion at Cambridge, August 24, 1904, 
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slight departure from this direction will be enough to 

in the sideways movement of the back of the car, and 
this will take place however great is the friction between 
the wheels and the road, provided only that the hind 
wheels are locked. 

If the front wheels are locked and slip sideways, there 
is not this tendency to swing round. The rolling hind 
wheels will follow the slipping front wheels in whatever 
ome they go, and the motion of the car is, in fact, 
stable. ‘ 

All we have shown at present is that a car going down 
hill ata uniform speed, with the hind wheels locked, will 
swing round. We have assumed for simplicity that the 
speed is small and is neither increasing or decreasing ; 
but if the speed is considerable, or is not uniform, it can 
likewise be shown that the car will swing round ; experi- 
ments with the model car, as well as theoretical conside- 
rations, bear this out. 

The important consideration in the foregoing is that 
the hind wheels lose their directive constraint when 
locked; when rolling on the gomes, they move much 
more easily in one direction rather than in any other; but 
when they are locked, movement in any direction is 
equally easy. The driving-wheels may, on a slippery 
surface, easily be driven so that they race round, slipping 
taking place at the point of contact with the ground. 
When a wheel is racing in this way, it loses its directive 
constraint as much as when it is locked. A similar line 


ing would be lost if the wheels were locked or were racing. rolling wheels at a point on the axis of X, very remote 
Lengthening the wheel-base has advantages in the case | from the origin in the figure, and having its axis inclined 
of a front-steered and hind-wheel-driven car. The car, | infinitesimally to the axis of X, with the rolling wheels in 
no doubt, is still unstable when the hind wheels slip, but | advance of the skidding wheel, the paths described by the 
the speed with which the car will swing round is reduced, | rolling wheels and the skidding wheel respectively are as 
and by skilful driving the danger isminimised. But with figured. The path of the rolling wheels is given by 

a front-driven and hind-wheel-steered car increased length | 0 

does not give this advantage, as the motion of the car is | 2«=2L {log (tan5) + cos o} 

stable, and oo length has certain advantages. | 2 

In turning to the right the back of the car is led to the y = 2Lsin@ 

left, and this objectionable movement is less with a short | 5 

car ; it is easier to get out of an awkward position with- | where L is the length of the wheel-base ; the parameter 0 
out backing with a short car; and, as before pointed out, | being the inclination to the axis of X of the tangent to 
the objection due to centrifugal force is also less ina short | the path at («, y); while the path of the skidding-wheel 








nth hi for the wheels of — é 

ere are other arrangements for the wheels of a car. | — 

For instance, they can be placed at the corners of an « = 2L log ( tan 3 ) + 3 Lcos 0 
equilateral parallelogram, with all the axles parallel to y = Lsin?@ 


one diagonal. The central pair of wheels are driven and 
braked, while both front and back wheels are connected 
to the steering gear. The Mabley car is in this form, and 
we are informed that it is remarkably free from side-slip. 
This car is symmetrical as far as the wheels are concerned, 


andits motion is stable when the driving-wheels are locked | 


orracing. It issteered by both front and back wheels, and 
the objections to back-wheel steering, which we have before 
considered, are almost entirely removed. There are un- 
doubtedly practical objections to this form of car; for 


of argument to that used in the case of the locked wheels! example, reduced area of wheel-base. It will be under- 
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will show that the motion of a car with the hind wheels 
racing is unstable, and that it will swing round. 

We have seen that it is the driven and braked wheels 
which are most wy! to lose their directive control and 
slip sideways, and thus it follows that the danger of 
swinging round would be greatly reduced by driving and 
braking the front wheels. It would be easy to make a 
car in which this was the case, if the steering was done 
by the hind wheels. There are, however, objections to 
steering by the hind wheels; in the first place, it is ob- 
viously better to lead the front of the car to the right 
if you want to avoid an object on the left (which is what 
happens with front-wheel steering), rather than to lead 
the back of the car to the left, which is what would 
happen in this case with hind-wheel steering. Again, 
with hind-wheel bape if the car is near and slightly 
facing the kerb, it will be im ible to get out of this 
position without backing. hese objections to hind- 
wheel steering are considerable ; there are others, of less 
importance, due to the fact that steering by a wheel is 
likely to make it slip sideways, and, as we have seen, all 
tendency to hind-wheel side-slip should be avoided. 
Suppose the car is moving in a straight course and the 
steering-handle is moved rapidly through a small angle ; 
the track of the steering-wheels on the ground will have 
a correspondingly abrupt bend in it, bn to the rapid 
change of direction ; it will take. a considerable force to 
make the mass of the car over the steering-wheels thus 
rapidly change its direction of motion, and this force 
being applied sideways through the grip of the wheel on 
the ground, side-slip may result; in this respect hind- 
wheel steering is objectionable. 

When a car is moving in a circle, the steering-wheels 
are farther from the centre of the circle than the other 
pair of wheels (see Fig. 3). The actual velocity of the 
steering end of the car is greater than the actual velocity 
of the other end, the angular velocity about the centre of 
the circle being the same for all parts of the car. The 
steering-wheels are for this reason more likely to slip 
sideways, because the centrifugal force is greater. The 
increase in the tendency to slip from this cause is slight 
even when turning a sharp corner, and then the speed 
ought to be slow. The longer the car the greater is the 
ee ne to slip Hag sap cause ; but it is 

ays small, is is pro only a very slight draw- 
back to hind-wheel atéerin A as nSick 

These considerations there are great advan- 
tages in driving and braking the front wheels, and that 


steering by the hind wheels has decided drawbacks. But 
it does not follow that the front wheels should be used for 
because, in this case, all power of steer- 


all three purposes, 











Both curves are symmetrical with respect to the axis of 
Y, while the former is a tractrix having a cusp at 
(2 L, O). It will further be evident that each of the two 
paths is asymptotic to the axis of X in both directions. 
The mean path of the rolling wheels is of _precisel 

similar form (a tractrix) at whatever point in the length 
of the axis of the car the centre of gravity may be, so 
long as the lateral friction between the rolling wheels and” 
the road is sufficient to insure their true rolling action 
without skidding ; but the scale of the curve, as deter- 
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Fig. 4. 












stood that stability of motion and convenience of steering 
are the only points here considered. 

The Saga d car is very small, and it might be an ad- 
vantage in the case of a larger car to have six wheels 
arranged in a semi-circular plan; in this case the front 
and hind steering-wheels would be each replaced by two 
wheels, the same distance < yy as the central pair of 
wheels. It would be equally free from side-slip, and 
nearly as convenient to steer ; but clearly there are many 
serious drawbacks to this form of car. 

The conclusions we have arrived at are :— 

1. The usual form of car in which the hind wheels are 
driven and braked is extremely liable to slip sideways, 
and to swing round and face nearly in the opposite direc- 
tion to that in which it was moving. 

2. A car in which the front wheels are driven, and the 
steering done by the hind wheels, is far less liable to side- 
slip ; and if it does slip, it will be much less dangerous ; 
but this form of car is less convenient as regards steering. 

3. A car in the form of the Mabley car is not liable to 
side-slip, and steers well; but has a wheel-base of small 
effective area, and other practical disadvantages. 

4. A six-wheeled car somewhat similar to the Mabley 
would not be liable to side-slip. 





APPENDIX. 

To obtain definite results, and to enable a definite 
path to be drawn (Fig. 2), some assumptions were neces- 
sary. Thecar is treated as if it had only one skidding 
wheel situated in the plane of symmetry of the car. 
This car is supposed to be travelling down a slope, its 
forward velocity and rate of turning being so small that 
there is no sensible effect arising from inertia, while the 
slope is supposed to be inclined just sufficiently to keep 
the car in motion.* 

In Fig. 2 the direction of greatest slope is X O X!, the 
centre of gravity being at the middle of the wheel-base. 
The car being started, with the centre of contact of its 





* We are thus dealing virtually with a statical problem, 
and the case is equivalent to that in which the car is 
drawn slowly along a level surface by means of a rope 
attached at a point in the axis of the car, and pulled 
always parallel to a fixed direction. 











mined by the distance of the cusp from the asymptote, 
will vary with the position of the centre of gravity. 

In this case of slow motion, maintained by a slope just 
sufficient to overcome friction, it is clearly seen that a 
straightforward progression with rear wheels locked is 
unstable and requires only an infinitesimal disturbance to 
determine the collapse of the motion, in accordance with 
the paths shown in Vig. 2; the stable condition of motion, 
in which the rear wheels are rolling and the front wheels 
locked, being finally approached asymptotically. : 

In the more general case, where the car is in rapid 
straightforward motion, and the rear wheels are then 
suddenly locked, the equations of motion, though capable 
of solution so as to show the form of the path, can only 
integrated in series. As regards the practical problem, it 
may suffice to remark that in such a case the Jateral 
deviation of the car from its original course, as deter- 
mined by skidding and consequent instability of motion, 
will in general be far less than that shown in Fig. 2, 
though the car, after turning end for end, may proceed in 
a direction inclined to its original course. 

Figs. 4 and 5 show curves actually traced upon a sheet 
of paper by the little model car already referred to, The 
freely-rolling wheels were tyred with rubber, while the 
locked wheels were represented by a single lead-pencil 
point clamped at the other end of the car. The mean 
path of the rolling wheels was traced by a second pencil 
point placed half way between the points of rolling con- 
tact with the paper, and carried by a piece of thin ribbon 
steel, so set that the pressure of this pencil-point upon 
the paper was as light as possible and had no appreciable 
influence on the motion. In each case the car was 
allowed to start from rest with the rolling wheels in 
front, and to travel down an inclined board upon which 
the paper was laid. The direction of the initia] motion 
was approximately along the line of greatest slope. 

The curve traced by the pencil-point between the rolling 
wheels is in each case clearly distinguished by its cusp. 
Fig. 5 corresponds tothe more rapid motion, the slope of 
the board having been somewhat steeper than was the 
case with Fig. 4. It is clear from Fig. 5 that the course 
into which the car tends to settle is inclined to the 
original course, owing to the angular momentum acquired 
by the car having swung it round through more than 
130 deg. In Fig. 4, which corresponds to a somewhat 
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slower motion, the car has turned through less than 
180 deg., and the angular deviation of the final from the 
—— course is in the opposite direction. 

e learn from Mr. Campbell Swinton that he has 
observed a case of side-slip even more complete than 
those here considered. In this instance the car turned 
completely round, so that, after becoming reversed, end 
for end, it still continued turning until it was once 
more facing in the direction of motion. 

Since this paper was read, Mr. S. F. Dufton has ex- 
perimented with a model car in which the hind wheels 
were suddenly locked during rapid forward motion of the 
car, which was found to swing round in just the same 
manner as our model. 








LAUNCHES AND TRIAL TRIPS. 

Tue trial trip of the screw steamer Portia, built by 
Messrs. Murdoch and Murray to the order of Messrs. 
C. T. Bowring and Co., Limited, of sig ge took place 
on the Clyde, on Wednesday, the 24th ult. Ona series 
of progressive trials on the measured mile at Skelmorlie, 
the guaranteed speed of 12 knots was exceeded by nearly 
half a knot. The vessel also ran the total distance from 
Cumbrae to Cloch, against the tide, at a speed of 11 
knots, both results being highly satisfactory, and attain 
without any vibration whatever. This vessel has been 
built for the yal Mail Coastal Service of New- 
foundland. In addition to electric light, a very powerful 
searchlight is fitted for use on entering ‘wt At 
the luncheon on board Mr. Bowring expressed the greatest 
satisfaction with the vessel and her performance. The 
vessel and her machinery have been built to the specifi- 
cation and under the superintendence of Messrs. G. S. 
Goodwin and Co., of Liverpool. It may be added that 
— of contract till date of delivery only five months 
elapsed. 





On Thursday, the 25th ult., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from their yard a steel screw 
steamer, since named the Crantor, and of the following 
dimensions : — Length, 330 ft. 1 in.; breadth, 46 ft. ; 
and depth, 24 ft. 4in. The engines will be of the triple- 
expansion type, by Messrs. Blair and Co., of Stockton, of 
about 1200 indicated horse-power, having two steel boilers 
measuring 15 ft.3 in. by 10 ft. 3in., and working at 
180 lb. steam pressure. The vessel has been built to the 
order of Mr. R. H. Holman, of London. 


The s.s. Victorian, built by Messrs. Workman, Clark, 
and Co., Belfast, for the Allan Line, was launched on 
Thursday, the 25th ult. The boat, which is rated at 
12,000 tons, and measures 540 ft. by 60 ft. by 40 ft. 6 in., 
is mainly remarkable in being the first Atlantic liner 
launched to which the Parsons steam-turbines are to be 
fitted. There will be three of these, arranged similarly to 
those on the smaller Channel boats already fitted—viz., 
a high-pressure turbine driving a central screw, flanked 
on each side by a low-pressure turbine, each of which also 
drives a propeller. The latter are alone used in reversing 
the direction of the ship’s motion. The turbines are 
a_i built in the shops of Messrs. Workman, Clark, 
and Co. 








On Saturday, the 27th ult., the steel screw cargo steamer 
Luque, built by Sir Raylton Dixon and Co., Limited, 
Cleveland Dockyards, Middlesbrough, to the order of 
Messrs. Robert MacAndrew and ., Of London, for 
their line of fruit steamers to the coasts of Spain, pro- 

ed to sea for her official trials. She measures 248 ft. 
by 35 ft. 7 in. by 21 ft. 10 in. moulded, and has a dead- 
poe ira" 8 capacity of about 2330 tons on a light 
draught. " fm engines have been fitted by 
the North - tern Marine Engineering Company, 
Limited, Wallsend-on-Tyne, having cylinders 19 in., 
32 in., and 53 in. in diameter, with a 33-in. stroke, 
supplied with steam by one large single-ended boiler 
working at 175 lb. pressure. 





There was launched from the shipyard of Messrs. 
Cochrane and Sons, shipbuilders, Selby, on Monday, the 
29th ult., a steel screw trawler, measuring 120 ft. by 
22 ft. by 11 ft.6 in. The vessel has been built to the 
order of the Anchor Steam Fishing Company, Limited, 
of Grimsby, and will be fitted with powerful triple-expan- 
sion engines by Messrs. Charles D. Holmes and Co., of 
es ull, 7 the vessel left the ways she was christened the 

onarch. 





Messrs. Alex. Stephen and Sons, Limited, launched, 
on Monday, the 29th ult., from their yard at Linthouse, 
a very graceful steam-yacht, the Medea, built to the 
order of Captain W. Macalister Hall, of Torrisdale 
Castle, Carradale, Kintyre. She measures 127 ft. over 
all from figure-head to taffrail, with a beam of 16 ft. 6 in., 
and a depth of 10 ft., and is 136 tons yacht measure- 
ment, and about 118 tons gross register. She is rigged 
as a two-masted fore-and-aft schooner, with sails by 
Messrs, Lapthorn and Ratseys. The order was placed 
with Messrs. Stephen in June, and from the time the 
first material arrived in the works to the date of launch 
exactly fifty working days elapsed. This is believed to 
constitute a record for a vessel of this size and type. 
The yacht being launched complete in every respect, 
with steam up, and all her crew aboard, she proceeded 
down the river to adjust compasses preparatory to run- 
ning her trials next day, when she obtained a mean 


speed of 10.8 knots on the Wemyss Bay mile, being 
fully three-quarters of a knot over the speed promised by 
the builders, She is fitted with compound surface-con- 
densing engines, supplied with steam from a single-ended 
boiler, all construc 


by the builders, 





THE PLASTIC YIELDING OF IRON AND 
STEEL.* 


By Water Rosenuain, B.A. (Cantab.), B.C.E. (Mel- 
bourne), Birmingham. 

In the first number of the Revue de Metallurgie, Messrs. 
Osmond, Frémont, and Cartaud have published a paper 
on the ‘‘ Modes of Deformation of Iron and Soft Steel,”+ 
dealing at some length with the microscopic effects of 
plastic strain upon these metals, and with the interpreta- 
tion of these effects. In the course of this paper they 
express disagreement with the conclusions arrived at by 
Professor Ewing and the present author,} as well as those 
of Ewing and Humfrey. It is particularly gratifying to 
find so eminent a seutclegmaber as Mr. Osmond entering 
the field of physical metallography—a field which has 
not hitherto received the attention it deserves; and, so 
far from being indifferent to the views of the French 
authors, or resenting the divergence of their opinions 
from his own, the present author has been led to re- 
examine the evidence upon which these views were origi- 
nally based. The results of this examination, with the 
new developments arising from it, form the subject- 
matter of the present paper. For the sake of continuity 
and completeness of argument, it will be necessary to 
repeat here some portions of matter already published 
in previous papers. In order to avoid burdening the 
journal of this Institute with micrographic illustrations 
which have already been reproduced, frequent references 
will be made to illustrations contained in other earlier 
publications. 

The fundamental phenomenon upon which the views 
enunciated by Ewing and Rosenhain in Paper Af} are based 
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is the change in appearance which may be observed when 
a previously polished and etched specimen of iron or 
other metal is plastically deformed, and then again 
examined under the microscope. If the usual vertical 
illumination be used, the surface of the specimen, pre- 
vious to straining, is seen to be divided into the well-known 
ger areas which mark the crystalline grains of the 
metal ; after the application of force resulting in per- 
manent deformation, however, the areas of the crystalline 

rains are seen to be cross-hatched with a number of fine 

lack lines. These lines are seen to be in a — way 
parallel to one another within the area of each crystalline 
= but to have different directions in different grains. 

or the interpretation of this appearance it is necessary to 
consider the special character of the illumination which is 
employed. nder ‘‘ vertical” light only horizontal, or 
nearly horizontal, surfaces will appear bright, since these 
alone can reflect light back into the objective of the 
microscope ; any portions of the surface under examina- 
tion which are steeply inclined to the horizontal will 
throw the light which reaches them from the objective 
away to one side, and will therefore appear dark to the 
observer. The black lines above described may therefore 
be accounted for by supposing that the effect of the 
plastic deformation has been to produce surfaceinequalities 
outlined by narrow inclined surfaces. So far as their 
aceeones under vertical illumination is concerned, 
these inclined surfaces might consist either of slopes or 
steps having a definite inclination, or of indefinite 
rounded foldings. It is, however, possible to distinguish 


* Paper read before the Iron and Steel Institute. 

+ Osmond, Frémont, and Cartaud, ‘‘Les Modes de 
Déformation et de Rupture des Fers et des Aciers Doux.” 
Revue de Metallurgie, Paris, 1904. 

t For convenience of reference, these papers will be 
referred to in the present paper by the letters indicated 
in thisnote. J. A. Ewing, F.R.S.; and Walter Rosenhain, 
on ‘* The Crystalline Structure of Metals,” Bakerian Lec- 
ture, Phil. Trans., Royal Soc., 1899, Series A, vol. exciii., 

353 to 375—Paper A; and on ‘The Crystalline 

tructure of Metals,” second paper, ibid., vol. exev., 

279 to 301 (1900)—Paper B. J. A. Ewing, F.R.S., 

and J. C. W. Humfrey, B.A., ‘“‘ The Fracture of Metals 

under Repeated Alterations of Stress,” Phil. Trans., 

Royal Soc., 1902, Series A, vol. cc., pages 241 to 250— 
Paper C. 


sharply between surface inequalities of these two classes 
by means of examination in a light, opr repee if 
a parallel or nearly parallel beam be used. If the surface 
slopes be indefinite and rounded—in fact, curved folds— 
they will be able to reflect into the objective light coming 
from many directions in the same vertical plane, and the 
a width and position of the bright lines observed 
under these conditions would alter poe prs f with any 
alteration of the angle of incidence of the light. If, on 
the other hand, the surface ——— in question are 
of the nature of definitely inclined and oriented slopes or 
steps, then each set of lines will reflect into the objective 
light of one megecned angle of incidence only, and the 
bright lines thus observed will disappear sharply as the 
angle of incidence of the light is altered—as, for instance, 
by rotating the stage of the microscope. 

The diagrams (Figs. 1 and 2) illustrate these two cases 
ina eS aE oy of course, +! exaggerated— 
form. In Fig. 1, light, as indica by the arrow-heads, 
is supposed to fall vertically upon the surface under 
examination (SS) from the objective above it. Where 
the surface is horizontal, as at A Band C D, the reflected 
rays will return into the objective upon their paths, but 
where the surface, as at B C, is inclined to the horizontal, 
the reflected rays will be sent outward, as indicated by 
the arrow P. To the observer looking down the micro- 
scope, the portions A B and C D will therefore appear 
brightly illuminated, while the area BC will appear asa 
dark band. (The diagram is, of course, a section through 
the microscope and specimen, taken along the axis of the 
microscope.) Fig. 1 is thus a diagram of a slope or step 
in the surface having a definite angle and orientation. 
Fig. 2, on the other hand, is a diagram of a fold in the 
surface. Following the course of the reflected rays as 
sketched in the mE it will be seen that such portions 
of the surface as BC and DE would appear as dark 
bands under vertical illumination. The effect of oblique 
illumination is readily followed upon the di ms by 
supposing light to start from such points as OO’. Where 
such light strikes the horizontal portions of the surface, 
it is obliquely reflected, and does not reach the objective ; 
but where the oblique beam strikes a surface of suitable 
inclination, the light may be so reflected as to enter the 
objective, and such parts of the surface will consequently 
2 amd bright upon a dark background. In Fig. 1 it is 
obvious that light from the direction of O will enter the 
objective, while light from a diametrically opposite point 
will not doso. In the case of Fig. 2, however, light from 
either O or O’ will be reflected into the objective. If the 
surface inequalities were in the nature of folds, they could 
only be thought of as having an ‘‘up” as well asa ‘‘ down” 
slope, somewhat as indicated in Fig. 2; and from this 
consideration it would appear — that under vertical 
light we should see pairs of black lines close together, 
with a bright line between them (BC and DE, Fig, 2, 
black, C D bright), instead of the sharp single lines actu- 
ally observed ; and under oblique light the lines on the 
same crystal grain should appear bright under light inci- 
dent at each of two directions 180 deg. apart. This 
latter point may be tested very beautifully by either 
rotating the stage of the microscope through 180 deg. 
from a position in which any set of lines appears bright, 
or by using two sources of light of different colour, such 
as white and red, placed 180 deg. apart. In either case 
it is abundantly clear that any set of lines appears bright 
in only one of two incidences of light 180 we apart. 

Figs. 3 and 4 are photomicrographs* of a specimen 
of strained iron taken to illustrate the observation here 
referred to. Both photographs are from the same micro- 
scopic field, and would —_ identical if they had 
been taken with vertical light. In the actual photo- 
graphs the stage of the microscope has been turned 
through an angle of 180 deg. between the two “0 
sures. As reproduced, the photograph itself has 
been turned back a the same angle, so that the 
two views of the same field are strictly com ble. The 
lines of deformation, which are brig! + illuminated on 
the central crystal in the position of Fig. 3, are quite 
invisible when the incidence of the light is changed by 
180 deg., while the lines on other crystals, not previously 
visible, are revealed in the — of Fig. 4. t consider 
that this evidence is conclusive proof that the surface 
inequalities produced by plastic strain are not rounded 
foldings, but sharply inclined and eager J oriented 
slopes or steps in the surface. I have attached special 
weight to the examination of the strained specimens in 
oblique ied of various incidence, because Messrs. 
Osmond, Frémont, and Cartaud advance the view that 
the surface inequalities in question are of the nature of 
folds (plissements). Throughout the paper of the French 
authors, however, no mention is made of examination 
under oblique light, so that these authors have not only 
failed to establish their view by means of any novel 
evidence of this convincing kind, but they have abso- 
lutely ignored the evidence on these lines already adduced 
by tle | and Rosenhain (Paper A). 

Once the true physical character of the minute surface 
inequalities which result from plastic deformation is 
realised, the explanation of their occurrence advanced 
by Ewing and Rosenhain is almost inevitable. It is not 
necessary to recapitulate here, where the work of Stead 
is so well known, the evidence for believing that the 
crystalline grains of irons, which the microscope reveals 
as polygonal areas, are of the nature of true crystals, and 
that consequently each of these grains may be regarded as 
being built up of a very la: number of similar and 
similarly oriented particles. Sach a structure will possess 





* For details of magnifications, &c., of photomicro- 
graphs, see Appendix. 
+ Stead, Journal of the Iron and Steel Institute, 1898, 





No.1. page 145, ‘‘ The Crystalline Structure of Iron and 
Steel.’ 
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cleavage and gliding planes similar to those found in other 
crystals, and, according to the view of Ewing and Rosen- 
hain, the plastic yielding of such crystals occurs by means 
of slips taking place along these cleavage or gliding planes. 
It may be considered that the piece ot onal as a whole 
is constrained, by the external forces applied to it, to 
assume a shape different from that which it previously 
, and to this new shape the individual cry- 
stalline grains must adapt themselves. According to 
the present view, they do so by the sliding of the 
crystalline elements over one another on at least three, 
and generally more than three, sets of gliding or 
cleavage planes. The actual slips which take place in 
any one crystalline grain will depend as much upon its 
immediate environment as upon the general character of 
the deformation produced; each crystal grain adapts 
itself to the requirements of its neighbours, but without 
any deformation of the elementary crystalline particles of 
which the crystals are built up. According to this view, 
Ewing and Bisechais have called the black lines which 
appear after strain “‘slip-bands.” 
efore Gealing in detail with the various lines of argu- 
ment upon which Messrs. Osmond, Frémont, and Cartaud 
base their objection to the theory of the crystalline cha- 
racter of slip-bands, I wish to dwell upon another line of 





Illustrations of the crystalline character of severely 
deformed iron have been given in Paper A, Figs. 31, 32, 
and 33. A further illustration is given in Fig. 5, showing 
the oblique light appearance of a piece of Swedish iron 
which had been reduced to half its original thickness by 
hammering in the cold, the section being subsequently 
cut along the direction of the deformation ; the elongated 
shapes of the grains and their uniform crystalline orienta- 
tion is well shown. It appears to me that this line of 
evidence very strongly eae the view that plastic 
deformation occurs by crystalline slips ; on that hypothesis 
alone is the crystalline character of deformed metal in- 
telligible. 

I will now take up the contentions advanced by Os- 
mond, Frémont, and Cartaud. The first of these is that 
the slip-bands in iron cannot be crystalline in character, 
as they are not rectilinear. The view is evidently im- 
amps that crystallisation must necessarily be rectilinear, 


ut such a view is by no means borne out by observation 
of admittedly crystalline substances. It is well known 
that under certain conditions of disturbance during the 
act of crystallisation, as, for instance, when it takes place 
in a viscous fluid or in a fluid in motion, ordinarily recti- 
linear crystals, such as those of felspar or ammonium 
chloride, become curved. It appears probable, however, 





slip-bands. Fig. 8 is another example of the stepping 
across of a slip-band from one system of cleavage planes 
to another and back again. 

Further evidence of the stepped character of appa- 
rently curved slip-bands is to be obtained by examination 
under oblique light, using as high a magnification as is 
available under those circumstances. Seen in this way, 
the slip-bands no longer appear as continuous curved 
lines, but are broken up into a great number of short 
lines, with short dark gaps between their ends. of 
interpretation of this appearance is that the small dar 
gaps seen in the slip-bands under these conditions re- 
present the larger elements of the steps which give rise to 
the apparent curvature ; these steps, being slips on another 
system of cleav lanes inclined at a different angle, 
send the light which is suited to the orientation of the 
main portion of the band away from the objective. 
Fig. 9 isa gp ame ge of slip-bands in iron under 
pe adh light, showing the dot line character very 
clearly ; it should, b api be observed that the slight 
blurring of the bands in the photograph is due to the 
diffraction patterns formed pd the microscope, together 
with a certain amount of halation and diffusion of the 
image in the pho phic plate. f ’ 

If it be admitted, as I think, in view of the evidence 
just adduced, it must be, that the apparently curved 
character of slip-bands in iron and soft steel is in reality 








Fic. 6. 


evidence which strongly supports the view that these 
deformations are of a Oryetalline nature. 

This evidence is obtained by the examination of speci- 
mens of iron or very mild steel which have been subjected 
to very severe plastic deformation, as by cold rolling, cold 
hammering, or — &c. In such specimens it is easy 
to recognise the fact that the various crystals have been 
severely deformed—if the section be so taken that the 
direction of the deformation lies in the plane of the 
surface, elongation of the crystal grains in one direction 
is very marked ; and even if the section be taken trans- 
verse to the direction of the deformation, the distorted 
outlines of the crystal ins are at once evident to an 
experienced eye. In all such cases, however, the metal 
is still quite as characteristically crystalline as in the 
normal state. The various crystal grains still show the 
same “‘ oriented lustre” under oblique light as the etched 
crystals of normal metal, and the geometrical figures pro- 
duced by etching, especially as shown by Heyn, with 
copper-ammonium chloride, still remain similar and 
similarly situated figures.* 





* Allusion is made by Heyn and by Osmond, Frémont, 
and Cartaud to cases in which they have observed a change 
of orientation of the etched figure within the one crystal- 
line grain after severe deformation, and Professor eyn 
has been kind enough to show me such aspecimen. This 
is, however, no proof that the crystalline elements them- 
selves have been deformed, as it would appear unlikely 








that this curvature is only apparent, the curves being 
really made up of a very t number of small recti- 
linear steps, and I have obtained evidence tending to 
show that the curvature of slip-bands in iron and certain 
other metals may be accounted for in the same way. On 
this view, the curved character of iron slip-bands when 
observed under moderate magnifications would be due to 
want of sufficient resolving power to reveal the minute 
rectilinear steps of which each apparent curve is made up. 
Evidence in support of this view is to be derived from 
the fact that in many cases the application of the highest 
available resolving power pov, reveals the minute 
steps in a slip-band which, under lower magnification, 
appeared curved. Figs. 6 and 7, both taken from a mild 
steel at 1450 diameters, clearly show this stepping. Fig. 6 
particularly strongly confirms the crystalline view of 





that if deformation took place at all, it would merely 
alter a rectangular figure into an oblique parallel m. 
Further, the change can be accounted for on the hypo- 
thesis of slip without deformation, by supposing that in 
special cases the slip should partake of the nature of a 
rotation in the plane of sliding; this would result in a 
slight alteration of the angle at which the crystalline ele- 
ments lie to the surface, and a slight change in the etched 
figures would result. From considerations to be advanced 
later, I regard it as likely that careful search will reveal 
similar slight variations of orientation within the crystal- 
line grains of ynstrajned iron and steel, 
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due to the frequent stepping across of slip-bands from 
one system of cleavage planes to another, it yet remains 
to be explained why this stepping across should occur so 
frequently in iron and so rarely in other metals, such as 
cast lead or copper, strained under similar conditions. I 
think the explanation is not very far to seek if we consider 
under what circumstances the ferritecrystals as we see them 
in the microscope have been formed. In the case of metals 
which show characteristically straight slip-bands, such as 
cast lead and copper, we are dealing with crystals which 
have been formed by crystallisation from an actual fluid, 
and have remained unaltered since the initial freezing of 
the metal ; in the case of ferrite, however, we are dealing 
with crystals which have formed in a solid solution on 
passing a certain critical- point, and we are thus dealing 
with crystallisation under very considerable difficulties. 
As has already been pointed out, if crystallisation of an 
ordinary salt be hindered or rendered difficult, the sce 
line growth becomes distorted and greatly stepped forms 
result. Now, it is very probable that the surfaces of 
least resistance to cleavage or slip in any crystal will to 
some extent follow the surfaces of growth in the crystal, 
so that in a crystal which has been ry to tees oh 
tortuous manner we may expect to find greatly ste 
and tortuous slip-bands. Several ways of testing. this 
ere have suggested themselves to me, but the 
only one I have so far been able to carry out is the 
following :—As has already been stated, the slip-bands 
in cast lead are characteristically straight ; Fig. 10 is a 
hotomicrograph of slip-bands in cast lead. ow it has 
n shown (Ewing and Rosenhain, Paper B) that by 
first very severely deforming a piece of lead, and then 
very slightly warming it, the metal pf be made to re- 
crystallise. As the large crystals of lead produced in 
this way have been formed by crystallisation in a 
solid, if the view of the origin of ‘‘curved” slip-bands 
in iron which I have advanced above be correct, then 
these lead crystals should also show “‘ curved ” slip-bands. 
The experiment was carried out by first crushing a small 
cast ingot of lead into a flat sheet; from this sheet a 
strip about 4in. wide was cut, and a small area of the 
strip scra clean and then immediately pressed with 
considérable force against the polished face of a large 
block of glass. In this way a very perfect mirror-like 
surface was obtained. The entire strip was then sealed 
up in a glass tube and placed in an oven kept at 200 deg. 
Cent. for several hours. The specimen was then removed 
from the tube and eg ne with the fingers so as to 
develop the slip-bands. The entire structure was clearly 
developed in this way, and it was evident from the scale 
of this structure that the process of recrystallisation had 
gone on to a very considerable extent. Figs. 11 and 12 
show characteristic forms taken by the slip-bands on 
specimens treated in this way ; they differ very marked] 
from the straight regular lines seen in the cast metal, 
and approximate very closely to the character of the 
slip-bands in iron, as illustrated by Fig. 13. It is evident, 
therefore, that the character of the slip-bands is very 
largely dependent upon the conditions under which the 
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crystals of a given sample of metal have been formed. 
We have here a principle which by further working out 
may become capable of useful application; it may ulti- 
mately be possible to utilise the character of the slip- 
bands obtained by slightly straining a specimen of a given 
meta] to obtain such an insight into its structure as to 
enable us to judge of its mechanical properties. I have 


taking place in one will be propagated into its neighbours. |Osmond, Frémont, and Cartaud’s paper, and I am not 
Osmond, Frémont, and Cartaud made the observations | prepared to admit that any such generalisation as to the 


upon whic 
rendered grossly crystalline and britzle by overheating, 
and it has been shown that in such metal there is a ten- 
dency for neighbouring crystal grains to have an approxi- 
mately similar orientation, and under these circumstances 


had an a of examining some samples of steel | the propagation of slip-bands from grain to grain would 


rendered brittle by overheating, and have found that in | 
this brittle metal the slip-bands developed by slight | 
straining were distinctly different in character from those 

in normal metal of the same composition.* | 


Fic. 12. 


The next contention advanced by Osmond, Frémont, | out that the French authors’ a of this observa- | 
hus, they state that, | the speed of the work automatically increases as the 


and Cartaud against the ‘*slip-bands” theory is that the | 


be more frequent, and the changes of direction less marked 
than in normal métal.. With the second statement, that 
the slip-bands are generally parallel to the inter-crystalline 
boundaries, my observations do not agree. I must point 
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tion is somewhat unsatisfactory. 


| 
| 


| 


i spine. 


h they found their statement upon a steel | relation between slip-bands and crystal boundaries is 


possible ; but if I were to attempt a generalisation at all, 
it would be to the effect that very frequently the slip-. 





Fig. 14. 


bands diverge from both sides of an _ inter-crystalline 
boundary much as the bones of a fish diverge from its 
Fig. 14 illustrates the relation of slip-bands to 
inter-crystalline boundaries in strained iron. 


(To be continued.) 








CATALOGUES. 
Messrs. Snowpon, Sons, AnD Co., Limited, of Mill- 
wall, E., have sent us a copy of their new circular on their 
non-conducting compositions, suitable for use on steam- 


| pipes and boilers. In the pamphlet are included the results 





of experiments made by Mr. J. Zulauf in Germany, and 
by Professor Beare here, in the latter of which it is found 
that the loss of heat from a pipe covered with the firm’s 
compound was little more than one-fifth of that from an 
uncovered pipe. 

As an advertisement of their well-known packing the 
United States Metallic Packing Company, Limited, of 
the Soho Works, Bradford, have sent us a waistcoat- 
pocket perpetual’ calendar. This bears on the obverse an 
ulustration of the packing, and on the reverse a calendar 
for 21 years from date. The article is made of aluminium, 
and is a disc about the size of half-a-crown. It is read 
by setting the month stamped on a rotating sector against 
the proper year, the proper dates will then be found 
opposite the days of the week. The firm announce that 
these calendars will be sent, on application, to those 
interested. 

Mr. Henry R. Worthington, of 114, Liberty-street, 
New York, has sent us a circular describing an hydraulic 
accumulator he is now supplying in which the load on the 
ram is supplied by a large steam cylinder in place of by 
a deadweight. The loss by radiation is stated to be only 
1 per cent., and itis said to be cheaper in first cost than 
the ordinary type. The motion of the piston in the 
steam cylinder is caused to regulate the supply of steam 
to the hydraulic pump, this supply being gradually more 
and more wire-drawn as the ram of the hydraulic cylinder 
is forced out. 

The Electrical Company, Limited, 121-125, Charing 
Cross-road, W.C., have sent us their new price-list of 
Nernst lamps, which range in size from 16 up to 296 
candle-power. 

Mr. B. H. Wright, of 62, London Wall, E.C., has sent 
us descriptive pamphlets relating to the Fouché corru- 
gated surface- condenser, water-cooling towers, sepa- 
rators, and heaters, for which he is the sole agent for the 
United Kingdom. 

In a catalogue just issued, Messrs. Alfred Graham and 
Co,, of 4, Great Winchester-street, E.C., direct atten- 
tion to a telephone they are supplying, which is specially 
suited for use on shipboard. It is of the loud-speaking 
type, and on ordinary circuits it is stated that the voice 
may be heard 20 ft. to 30 ft. away from the instru- 
ment. 

Messrs. John Lang and Sons, of Johnstone, have sent 
us a copy of their new catalogue of lathes, from which we 
note that they now fit their variable speed to drive all 
sizes. The firm state that the usefulness of the device 
has been fully confirmed by further experience, the 
results obtained in the way of increased output being ex- 
cellent. With this arrangement in surfacing and boring, 


lines are capable of crossing the inter-crystalline boun- | ‘‘ When deformation is pushed further, other similar lines | diameter at which the tool cuts is reduced. Another 
daries, and that they are frequently parallel to those | appear in different directions, but almost always parallel | noteworthy feature in the catalogue is a new type of 
boundaries. The first of these statements I am prepared | to one of the boundaries of the grain, or of a neighbouring | lathe-bed, in which wedge surfaces are entirely done away 


to accept, with one qualification, which observation of a | 
large number of specimens has confirmed—viz., that when 
a slip-band crosses an inter-crystalline boundary it always 
changes its direction, as arule both in plan and elevation. | 
When we recollect that the crystals are firmly joined at | 
their boundaries, it is not surprising to find that a slip 


* It should, perhaps, be added here that, so far, where I 
have referred to slip-bands in steel, this is intended to | 
apply to the ferrite grains of the steel only, and not to the 


pearlite areas. 


grain,.”* (The translation and italics are mine.) V 


When | with, and it is impossible to strain the bed in taking up 


it is considered how irregular the outlines of any single | slack. 


grain generally are, and that the outlines of the adjacent 
grains lie in all manner of directions, the looseness of such 
an observation is obvious. I have examined a large number 
of specimens of both normal and brittle metal since reading 


* «Quand la déformation est poussée plus loin, d’autres 
lignes semblables apparaissent sous des directions dif- 
ferentes, mais presque toujours paralléles 4 Pun Ces joints 
d@’un grain ou d’un grain voisin.” 


In order to run ordinary incandescent lamps off the 
trolley wire or third-rail supply of an ordinary tramroad 
or electric railway, the plan of putting in series with the 
lamps a “ballast” of iron wire has been frequently 
adopted. Iron-wire resistances for this purpose are, we 
learn, now being made in a number of standard sizes by 
the A.E.G. English Manufacturing Company, Limited, 
of 4, New Compton-street, W.C., and of these we have 
recently received a list. 
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ELECTRICAL APPARATUS. 


10,652. G. W. Mascord, Barnes, London. Electric 
Controllers. [4 Figs.] May 11, 1903.—This invention is more 
especially applicable for the main switches or controllers of elec- 
tric-power plants. @ is the main switch, and } a continuously 
rotating shaft ; f, 1 are two solenoids, in the circuit of each of 
whose windings a push-button or other contact is inserted, b 
means of which one or other of the solenoids may be energised, 
and a longitudinal movement given to the shaft b in one or other 
direction. The shaft b carries two friction discs h, h!, so dis- 
posed in relation to a third friction disc ¢ that rotation of this 
latter is effected in one direction or the other, according to the 
longitudinal position of the shaft b. The disc iis carried by a 
spindle j, the stem of which is screwed and carries a movable nut 
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and contact arm k, which lies against the series of contacts of the 
switch a. On rotation of the spindle j the movable contact-arm k 
may be brought into any particular position, so that the contact- 
arm may be adjusted to pes any required quantity of current, 
which may be continuously maintained and the quantity of cur- 
rent may be varied, within the determined limits, by the rotation 
of the spindle j by the continuously rotating shaft b, the direction 
being alone determined by the longitudinal position of the latter, 
which is controlled by the solenoids f, f1, and in such a manner 
that when the solenoids are not in circuit the disc i on the spindle 
j is disposed out of contact with both the discs h, h', so that thus 
the movable contact-arm k& is normally stationary. (Sealed 
August 30, 1904.) 


14,211, Veritys, Limited, London, and E. J. Selby, 
Aston, ingham, Switch and Circuit-Breaker. 
[4 Figs.] June 27, 1903.—This invention relates to an electric 
switch and electro-magnetic circuit-breaker, which are com- 
bined as one instrument, so that the one can be operated in- 
dependently of the other, and so that both can act in relation 
to each other. a@ is the base of the instrument; c, c are the 
circuit terminals. A rocking brush-like contact-bar e is pivoted 
to the base, so as to electrically connect the terminals c, c. This 
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contact-bar e is spring-operated into its “off” 
carries a catch f that is adapted to be engaged by a pivoted pawl 
gaa a handle h. The pawl g has a tail-piece upon which a mov- 
able rod d2 of the electromagnet d is adapted to act when the 
re 1s operated by the electromagnet to open the circuit, as 
a prrecre hgan dt nage ae rod, so long as an overload is in 
‘ awl engaging th jecti 
thereby does not allow the eulich te te pedy og eet: 


and passes. into a collecting-belt E connected to the gas-delivery 
main. 


grate, that the air will enter the producer at first in a horizontal 
direction towards the centre of the mass of fuel, the direction 
being gradually deflected downwards until the gases descend 


is operated on by a spring to cause automatically the pawl to 
engage the projection 4? on the handle hk. This pawl «always 
comes into action to hold the contact-bar e when the circuit is 
/made. If the switch is to be éperated by hand to open the cir- 
cuit, the handle of the pawl i is moved in the direction of the 
arrow to free the pawl ¢ from the projection h2, when the contact 
bar e, the pawl g engaging it, and the handle h all move by the 
spring as one piece. (Sealed August 30, 1904.) 

17,885. R. F. Wood-Smith, London. Ozonisers. 
{8 Figs.] August 18, 1903.—This invention has for its object to 
construct plates for use in ozonising apparatus of the kind known 
as the Andreoli apparatus, which shall be cheaper in first cost 
than those hitherto used, and which shall enable as great or 
greater efficiency to be obtained. According to this invention, the 
plates are made of sheet metal, provided on one or both of its 
faces with a number of projecting points integral with the plate 
itself and formed thereon in any suitable manner. a represents 
the plate, which is preferably made of aluminium, and 3, b are 
the points or projections which are provided upon the two sides 
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of the plate. In the arrangement illustrated, these points b, b are 
made by stamping holes ¢, c in the plate alternately from opposite 
sides of the plate, so that the points b, b alternately project upon 
the two sides thereof. Fig. 2 illustrates the manner in which an 
ozoniser is built up with plates of this construction. The plate a 
is arranged between two di-electric plates d, d, distance-pieces e, e 
being provided for maintaining the points }, b at the requisite 
distance from the inner surfaces of the plates d, d, against the 
opposite surfaces of which are placed smooth metal plates /, f. 
With this arrangement the electric discharges take place between 
the points b, b and the plates f, f through the di-electrics. 
(Sealed August 30, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


mene J. A. McMullen, Hornchurch, Essex, and 
W: and Robinson, Limited, Rugby. In’ - 
Combustion Engines. [3 Figs.) August 10, 1903.—This 
invention relates to four-stroke cycle internal-combustion engines 
working upon principles similar to those employed in the type of 
engines with two cylinders placed side by side, described in 
Specification No. 6646, of 1903. Twodouble acting cylinders a, b, 
with admission ports a1, b1 and exhaust ports a2, b2, are placed 
tandemwise, the pistons a%, b3 being connected by a rod ¢ passing 
through stutfing-boxes'd in the back cover of the cylinder a and 
in the front cover of cylinder b. Both pistons thus work with 
one crosshead ¢ on to one connecting-rod and crank f. The two 
cylinders have two annular rings of ports about the mid-length 








of the cylinders, so placed that the pistons just uncover the 
forward rings of ports g at the end of the back stroke, and the 
back rings / at the end of the forward stroke, the pistons being a 
little longer than the stroke. These rings of ports are for the 
passage of scavenging air-blasts, which are sent into the cylinders 
at the end of the working strokes. To provide these air-blasts 
two air-pumps are required. The crosshead guide acts as one 
air-pump, ee air into a reservoir e2, and scavenging, 
through suitable valves, the front ends of the two cylinders 
alternately. The other air-pump is formed by atiaching to the 
tail-rod i a piston 7! working in a cylinder j at the back end of the 
cylinder b. This pump compresses air into a reservoir j!, which 
air is distributed by suitable valves to the back ends of the two 
cylinders alternately. (Sealed August 30, 1904.) 


15, J. Fielding, Gloucester. Gas-Producer. 
(1 Fig.] July 20, 1903.—The gas-producer according to this inven- 
tion is of the vertical type and of either rectangular or circular 
section, the latter being the form to which this description 
applies. In this form, the producer consists of a cylindrical casing 
with refractory lining, surmounted by a feed-hopper A. The 
interior, for the greater part, consists of a combustion chamber D, 
preferably conical and smallest at its upper end, where it is joined 
by a conical firegrate C, tapering in the opposite direction. Above 
the fire-grate, the producer is cylindrical and of the same diameter 





as the upper part of the firegrate. The fire-grate is surrounded 
by an air-chamber B, into which air is forced or drawn by mecha- 
nical means or by asteam-injector. The gas is taken off at the 
base of the combustion chamber by means of outlets in the wall, 


It will be evident, owing to the arrangement of the fire- 





position. For the hand operation of the switch to its “ off” 
Set "* 2 = ts off 
position, a pawl iis pivoted to the casing of the electromagnet, and | 


vertically through the in 
(Sealed August 30, 1901.) 


candescent fuel below the firegrate. 


Ww. J. Crossley ‘and T. Rigby, Openshaw, 
June 20, 


13,763. 
Manchester. Gas-Producers. [3 Figs.) } 1903, 
—This invention has for its object the better regulation of the 
steam proportion in the mixture of air and steam. This better 
regulation is obtained by causing a portion of the air supply, 
herein called the primary, to be taken direct to the fire, and the 
remainder, herein called the secondary, through the steam- 
raising chamber in the first place, so as to saturate it with steam, 
then to the primary air supply in the second place, the primary 
and secondary air supplies entering the fire mixed together. @ 
is the fire-grate. The primary air supply is drawn direct to the 
fire through the hand-fan g2 by the suction of the engine, and the 














secondary air supply is drawn also by suction through a cock g? 
and a steam-raising chamber formed above a plate k, to saturate 
it with steam. The secondary air supply then passes by way of 
pipes ¢? and superheaters ¢ to short pipes c? on the underside of 
the fire-grate. The omg air and the secondary air thus enter 
the fire mixed together. The area of the primary air supply is 
usually constricted somewhat by a damper immediately under 
the hand-fan g2 with the object of causing the suction to be felt 
more or less in the steam-chamber and at the secondary air-supply 
cock g°.. By this arrangement, when the load is at the maximum, 
a larger proportion of secondary air to. be saturated with steam 
will be drawn through the cock g® than when working at lighter. 
loads. (Sealed August 30, 1904.) 


13,764. W. J. Crossley and T. Rigby, Openshaw, 
Manchester. Gas-P: ucers. (3 Figs.) June 20, 1903.— 
In the construction illustrated, the fire-grate a is arranged some 
few inches below the brickwork }, and as the most intense heat 
of the burning fuel is near the fire-grate a, any clinker formed is 
generally formed there, and in this case away from the nearest 
brickwork b. By this construction and arrangement there is 
nothing to prevent the easy descent of the fuel, because no 
élinker forms and clings to the mternal brickwork sides of the 
producer, and Meyer gape the tendency to form holes and 
cavities in the fuel is entirely obviated. To prevent loss by 
radiation of the intense heat of the fire, box castings c are used 
as superheaters, and are pretereliy fixed concentrically with the 
fire around and opposite the annular space between the bottom of 
the brickwork and the edge of the fire-grate a. These super- 






CAP RET 








wo ooe 








heaters c are carried by the plate d, which also carries the fire- 
grate, and is in turn supported by the external casing e of the 
producer. The top of the producer is covered by a horizontal: 
plate casting k, with a central vertical annular depression, forming 
a steam-raising device. The underside of the plate k is formed 
with a number of concentric rings m, the lower portion of each 
of which is secured in the brickwork. The hot gas leaving the 
producer is passed through the spaces formed by the rings m in 
succession, starting near the centre and travelling in a circular 
direction until the gas-outlet pipe p is reached. The steam is 
led from the space above the plate & to, and is caused to traverse, 
the superheaters c before being delivered below the grate a. The 
air is pining in through a cock g* at the top of the steam-chamber, 
is mixed with steam, and passes down to the superheaters c and 
is then delivered below the grate. (Sealed August 80, 1904.) 


HYDRAULIC MACHINERY. 


16,780. J. Barr, Kilmarnock. Sluice-Gates and 
Valves. [4 Figs.) July 31, 1903.--This invention has for its 
object to provide an improved form of sluice-gate, which will act 
in an efficient manner in controlling comparatively large water- 
ways, and under heavy pressure, being specially applicable in con- 
nection with deep dams, reservoirs, and the like. The opening A 
of the -luice is made of a segmental inverted conical form, with its 
axis vertical. B is the counterpart segmental door carried upon 
an axial and vertical shaft C. This shaft C is capable of endwise 
and also rotary movement. When in operation, the door B is 
first raised by rotation of a cross-handle and nut, and, owing to 
the taper form of the parts, is easily and quickly moved clear of 
the opening A. The door is rotated through either a quarter or, 








preferably, half.a revolution by means of a handle and worm aud. 
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worm-wheel ; and as this is done when the door B is clear of the 
uilibrium, being counterbalanced by the 
of the door (being surrounded on all sides 
uired to turn it. The rearward ex- 
dispensed with, if desired, and the 
door B have holes formed in it between its strengthening webs, 


opening A, and is in 
rearward extension R 
by water), little er is 

tension R of the door B may 
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as indicated by dotted lines in Fig. 1, so as to be more nearly in 
equilibrium. In closing the sluice, the door B is turned back 
until it encounters astop L. It is then moved endwise by the 
screw gear until the taper parts are firmly seated upon one 
another, when the opening is closed and a water-tight joint is 
formed. (Sealed Auyust 23, 1904.) 
MOTOR ROAD VEHICLES. 
16,151. A. J. Drake and Stirling’s Motor Carriages, 
Edinburgb. Radiators. {1 Fig.) July 22, 
1903.—This invention relates to water-cooling — of the 
engines of motor road vehicles, and has for its o _— to provide 
water-cooling apparatus which will work efficiently with a small 
quantity of water, and which will not require the employment of 
& —. 2, 3 are boxes, preferably of semi-cylindrical form. 
These boxes are arranged one above the other, with their flat 
faces 4, 5 opposite each other. The two-faces 4, 5 are suitably 
perforated to receive the ends of connecting water-tubes 8, which 
tubes are preferably provided with radiating devices, such as 
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fins. The lower box 8 is provided with a partition 10 rising from 
the bottom nearly to the lid. The heated water is led from the 
water-jacket 11 of the engine through suitable connections 13 to 
the box 3 behind the partition 10. Thence it rises through the 
rearward tubes to the bex 2, whence it descends down the forward 
tubes to the front portion of the box 8, from which a return-pi 
14 leads the water, now reduced in temperature, back to the 
water-jacket 11. The partition 10 forms an important feature of 
the invention, as with it the water takes the course above 
described ; while should the water fall below a certain level, cir- 

lation is still possible over the top of the partition. (Sealed 
August 23, 1904.) 


RAILWAYS AND TRAMWAYS. 


13,151. The Boardite Co: y, Limited, and S. G. 
Board, Manchester. Wh (3 Figs.] June 12, 1903.— 








This invention relates to a further development of the invention 
described in the Specification No. 1580, of 1901. It is now found 





that a much better wheel structure can be obtained, together with 
economy in manufacture, by compressing the material direct 
into the rim or tyre and upon the hub or centre. The rim or tyre 
A for the wheel and the hub B are first constructed in the ordi- 
nary way as for disc wheels. A die-plate is also constructed to 
accurately fit the interior of the tyre, and with a number of pro- 
jecting studs, each of which corresponds to a bolt-hole to be 
f in the wheel centre for the hub flange } and the rim- 
platesa. The hub B is placed in the centre of the die-plate, with 
the tyre or rim around it. The pre rial, in a stiff 
plastic condition, is filled into the interior of the rim or tyre upon 
the die-plate between the tyre and hub. A second die-plate, 
having holes through which the studs can project, is then fitted 
on. The a with the hub and tyre, are placed in a suit- 
able press, the prepared material is a at a pressure 
of, say, about 2 tons per square inch, into the space between the 
interior of the tyre and the hub. After compression the wheel 
is removed from the press, and the material dried before removing 
the die-plates. (Sealed August 23, 1904.) 

14,109. 'W. R. Preston, Deptford, London. Loco- 
motive-Engine Spark-Arresters. [6 Figs.) June 4, 
1903.—In the con: on of spark-arrester illustrated, there is 
provided between the blast-pipe a and the petticoat b a spark- 
arresting device comprising a series of bars c, the lower ends of 
which rest on a flange d projecting from the blast-pipe a little 
below the top thereof, and are kept in position thereon by a ring 
e, through holes in which they extend. The e extend out- 
wardly from the ring e, and their upper ends are left sufficiently 
free to be capable of vibration for the purpose of preventing or 
mitigating adherence of soot. To retain the bars c sufficiently in 
their proper relative positions, their upper ends extend through 




















holes in a ring g, the holes being sufficiently larger in cross-section 
than the bars c to enable the bars to vibrate as stated, and to 
allow of their expansion. The ring g is kept at a proper distance 
from the ring e by bars h which are riveted to the rings g and e, 
and are bent at their lower ends, so as to enable the arrester to be 
attached to the flange d by bolts. The upper ends of the bars e¢, 
which are below the bottom of the petticoat b, are kept by the 
ring 9 about a quarter of an inch apart, which is about the diameter 
of the largest eng that can be allowed to pass; and in order to 
accommodate the lower ends of the bars in the ring e at about the 
same distance apart they are staggered. The bars c are of square 
cross-section and arranged with diagonals radial, but they might 
be of other shape in cross-section. (Sealed August 23, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


8068. Hall’s Patent Anchor Company, Limited. 
Sheffield, and G. Hepburn, Liverpool. Anchors. 
(5 Figs.) April 8, 1904.—This invention relates to stockless 


anchors. 1 is the head portion of the anchor, 2 are the flukes, 
and 3 is the stem; 4 are the trunnions on the stem which fit in the 
hollow chamber or recess 5 in the head 1 of the anchor, and carry 
the head. With regard to these trunnions, they are usually held 
in place by cross bolts passing through the sides of the head, and 
close to the trunnions 4; and in practice it is found that, fre- 
quently, when the anchor is lowered and drops on to the bottom, 
especially when hard, these bolts bend or break by the jar and 
weight of the shank, and in consequence the anchor fails in its 
action. Now, according to the present invention, this is obviated 
by providing and filling in the space 5, at each side where the 











trunnions 4 lie, with iron or steel blocks 6, the upper edges of 
which will come against and support and hold the trunnions 4. 
These blocks are held in position by bolts 7. Hence there is no 
bending strain on the bolts, but only a shearing strain, when the 
anchor drops on the bottom, thereby strengthening the anchor by 
strengthening the shank-trunnion sup and preventing 
mishaps or accidents due to the anchor not acting when required. 
In a modification the blocks 6 are not held by the bolts 7 passing 
through them, but are dove-tail in shape and fit in dove-tail re- 
cesses at each side of the chamber 4, so when in posi- 
tion, they will take the thrust of the trunnions 4 when the anchor 
strikes the bottom. The bolts 7 hold these blocks in place in their 
doye - tailed recesses, so that they cannot come out. (Sealed 
August 16, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


15,870. The British Thomson-Houston 
Limited, London. (C. G. Curtis, New York, Usa} 





Turbines. [2 Figs.] July 17, 1903.—The object of this inven. 
tion is to produce a —_ and effective construction for the 
movable vanes of elastic fluid turbines, and for securing them in 
position. 1,1 are the discs which form the web of the wheel, and 
2 is the wheel-rim. Upon the wheel-rim are mounted the sets of 
movable vanes 3. The vanes of each set are cut in the outer 
surface of curved blocks, the solid inner portions of which form 


vane bases 4. Bands5 ne the outer ends of the vanes, and are 
secured thereto by studs formed integral with the vanes. The 
vane bases 4 have a cross-section, and are set in 


channels 7 cut in the surface of the wheel-rim. Each set of 
movable vanes is made 4 of a number of short sections placed 
end to end in one of the channels 7 in the wheel-rim, and 
completely surrounding the wheel-rim. Each of these sections 
has projecting inwardly from the base 4 a central stud 8, and one 
or more other studs on each side of the centre. The studs are 
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formed integral with the vane base 4, and project through holes 
in the wheel rim, and have their inner onde threaded to receive 
nuts 10, by means of which the vane base is firmly secured to the 
wheel-rim. The hole through which the central stud 8 passes is 
made just large enough to accommodate the stud, but the holes 
in the wheel-rim which receive the other studs placed on opposite 
sides of the centre of the vane section are en on their inner 
sides, so as to permit the studs to pass through them. The 
outer studs project inwardly on radial lines, as does the stud 8, 
and in placing the curved vane section on the wheel-rim, the 
holes which receive the outer studs must be cut away on their 
inner sides to permit these studs to pass through them. After 
the vane section is placed in position in the channel in the wheel 
rim, with the studs projecting through to the inner side of the 
wheel-rim, the nuts 10 are turned upon the studs, drawing the 
base of the vane section into the channel in the wheel-rim, and 
securing it rigidly in place. (Sealed August 23, 1904.) 


MISCELLANEOUS. 
. Pilkington, L. Pilkington, and H. Pil- 
me Church, Lancs. Windows. [4 Figs.) January 


28, 1904.--This invention relates to apparatus designed to be 
applied to ordinary sash-windows for the purpose of insuring 
thorough ventilation by allowing a free ingress of fresh air with- 
out causing an objectionable draught. The invention consists of 
a folding flap fixed to the bottom sash of the window, so that 
when the latter is raised the space can be closed and the window 
fixed or locked in this position, and the fresh air enter between 
the upper and lower windows. To the bottom rail is secured a 
strip of beading 3, to which is hinged a flap 4, that extends the 
whole width of the window. When the window is closed (Fig. 1), 
the flap 4 is folded, and lies close to the window-sill 5. When the 
window is opened (Fig. 2), the flap 4 is folded down, and fills the 
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open space between the bottom window-sash 1 and the lower 
frame 6, and may be fixed in mck yong by a bolt or catch, so 
that the window cannot be opened or closed from the outside. 
Fresh air enters the room between the top of the lower window 
and the bottom of the upper window, and the current of air 
being directed towards the top of the room, insures thorough 
ventilation. The joint between the flap 4 and the strip 3 is 
rebated, as at 11, so that no draught or dust can enter at this 
point, and the -lower edge of the flap 4 may also be rebated 
(Fig. 2) or provided with a metal strip 12 (Fig. 1) for the same 
purpose. e ends of the strips may have metal plates screwed 
to them to overlap the window-frames with a like object, if 
thought desirable or necessary. (Sealed August 23, 1904.) 


17,619. J. Shanks and _ R. Burnside, Barrhead, 
Renfrew. Ball-Taps. (2 Figs.) August 14, 1903.—In ball- 
taps as hitherto constructed it has been necessary to make & 
part or parts of the tap from a casting or castings, but by the 
present invention all the parts can be constructed from drawn 
tube or rod. According to one arrangement, a barrel A is 
formed from a piece of drawn tube. Into one end of this barrel 
there is screwed another hollow part B, which may be made from 
metul rod, and the outer end of which is screwed, so that it 
may be fitted to an aperture in the side of a cistern O, and 
secured in position by the usual nut D, which clamps the cistern 











firmly between the end of the part A and the nut. On the inner 
end of the part B there is formed a seating F for the valve G. 
This valve, which is, as usual, of rubber, is secured upon the 
inner end of a piston-like H, formed from metal rod. The 
opposite end of the pect yoy H is made hollow, and forms 
a socket for a ball J conn to a rod carrying the float. A 
pin having a spherical part M is screwed into the ball J, and acts 
as a fulcrum for the rod and ball J, the spherical part M work- 
ingin a hole formed in the barrel A. e falling of the ball 
lever releases the valve, and the water is carried away through 4 
discharge-tube N, which is made from a piece of drawn tube, in- 
serted into the chamber A. (Sealed August 23, 1904.) 
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NOTES ON AMERICAN STEEL WORKS. 
By Davip E. Roserts, M. Inst. C.E., Cardiff. 
(Continued from page 329.) 


MIL1s. 

Tue mills are full of labour-saving appliances, 
many of them most ingenious. Such means are 
necessary for two reasons—the rate of wages is 
excessive, and continuous hard manual labour is 
practically impossible in the hot summer months. 
At and about the rolls men are seldom seen. Great 
importance is attached to regularity of working. The 
mills are going almost every minute. Careful note 
is taken of all stoppages. Shortage of steel and of 
steam are practically unknown, and there is not the 
usual few seconds’ stoppage between the finishing of 
one bar and the beginning of the next ; the rolling 
is continuous. The engine-attendant is provided 
with a helper, who handles the levers for him while 
he himself devotes his time to thorough examina- 
tions, adjustments, lubrication, &c., and there is 
no doubt that this system of supervision reduces 
largely the number of stoppages for repairs, break- 
downs, &c. 


Standardising of sections is found to be of the 
greatest service to the manufacturers in the States, 
There is, 


and saves them considerable expense. 


is tapped generally through the bottom of the fur- 
nace. A hole under the middle of each door is 
covered with a common red brick shaped like a 
couple of dinner-plates put face to face. When slag 
is to be tapped, a bar is dropped upon this brick 
to break it, and, after the iow. the brick is re- 
placed by a fresh one. 

All rolls used at Homestead, except the finishing, 
have 3 per cent. of nickel in them. Carborundum 
is also added. A sketch is given in Fig. 7 of 
rather a good type of roll-lathe seen at Home- 
stead. They have a way of ragging certain 
roughing-rolls there in position. The top roll is 
lifted slightly, and a pair of toothed edge rollers 
connected by a pair of links is thrown under it. 
The roll is then put down again and set turning. 
The blades for hot shears are not usually forged 
out of special steel, but are cast by the dozen in 
the steel foundry. In the Homestead mills the 
bearings for all pinions, rolls, &c., have steel 
bodies, with a part brass and part babbitt lining. 

Plate-Mills.—There are four plate-mills at Home- 
stead: 128-in. and 119-in. ordinary and 48-in. and 
42-in. universal. The mills are of massive con- 
struction, and run at high speeds. Slabs are heated 
in horizontal gas-fired furnaces, and are charged 








Fig.7. 











Fig 8. 
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ARRANGEMENT OF PLATE SHEARS. 

















ROLL LATHE 


on the whole, more massive designing of detail 
about all their mill plant; bearings are extra 
large, well covered and lubricated, and shafts are 
heavy. Live rollers are frequently seen made of 
solid forgings, with the spindles hammered out. 
Straight and staggered teeth on mill pinions are 
in some cases now superseding the helical form, 
and with good reason, the latter being much 
over-rated. Steam pressures are usually high— 
130 lb. to 150 lb.—and condensing (jet type) is 
pretty universal. The speed of rolling is about 
60 to 80 per cent. higher than our own. We saw 
nothing exceptional about the workmen there, and 
quite fail to agree with the statement that has so 
often been made—that they are a better set of men 
than ours. ; 

Great attention is given to the heating ; there are 
any number of soaking-pits, and the steel goes into 
them very hot, and comes out in splendid condi- 
tion. We never saw a hard bar go into the cogging- 
mill ; and, indeed, the immense reduction done in 
the first few passes would be impossible except 
under the most perfect heating conditions. All 
furnaces are gas-fired (regenerative) ; sometimes 
natural gas is used, but usually the gas is got from 
a ee The furnaces are generally large, and 

old about thirty ingots each—four to a hole. The 
brick-lined doors are carried on four wheels, and 
are moved by an hydraulic cylinder. These furnaces 
have several advantages : they are very clean, the 
heating is very even, and there is a small labour 
cost. It is claimed, too, that there is less waste of 
steel than in the ordinary coal-fired type of furnace. 
Appearances, however, rather make us somewhat 





doubtful as to the accuracy of this claim. The slag 





DOGS FOR SLABS. 


tion is ample, there being usually six four-doored 
furnaces per mill. The finished plates have a 
fairly good surface; brushwood is not used for 
clean rolling, coarse-grained salt being found 
more effective, and is used on all plates except those 
containing nickel, upon which latter finely-ground 
small coal is used. Plates are not stocked at all 
before they are sheared ; the shears are a long way 
from the mill, at the end of a slow-moving roller 
gear, and every plate is marked off, stamped, &c., 
on the way to the shears, and is cut up as it arrives. 
Plates are marked to template, and not to square 
and measure ; and to avoid error as much as pos- 
sible orders are sent in to the miJl in inch dimen- 
sions, as 48 in. by 360 in. by in. Plates are not 
usually turned up for inspection. The 128-in. mill 
is three-high, the top and bottom rolls are 34 in. in 
diameter, and the middle roll 20in. The top and 
bottom only are coupled direct to engine, and they 
run up to nearly 80 revolutions per minute. This 
mill has made 1210 tons (1249 tons gross) of plates 
65 in. by 200 in. by $ in. in 24 hours. The mill has 
three shears, arranged as shown in sketch, Fig. 8, 
so that plates can be sheared on all sides with as 
little handling as possible. The floor space between 
the shears is filled up with the usual castor rollers, 
sketches of which are given in Fig. 9 for the sake 
of comparison. Ample overhead crane accommo- 
dation is provided, and there is every facility for 
getting plates cleared away. 

The cooling-banks of the Universal mills are worth 
noting. The plate upon leaving the rolls may pass 
through a straightening machine consisting of a 
number of small horizontal rollers arranged as 
shown in Fig? 10, which remove buckles and short 





and drawn mechanically. The heating accommoda- | of heavy cast-iron tables reachin 





FLOOR COVERED 
WITH CASTORS 
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bends, should there be any. The straightener is 
embodied in a strong box frame carried on ‘four 
wheels, and it may be moved laterally into or out 
of working position as desired. In the case of the 
48-in. mill the live-roller gear which receives 
the plate is about 100 yards long, with rollers 18 in. 
in diameter and 3-ft. centres. This roller-table runs 
down the centre of a long shed, and has on either 
side of it an arrangement for straightening the 
" edgewise, a cooling-bank and a live-roller 
mch leading to the shears. The two sides of the 
shed are in duplicate, and in practice plates are 
skidded to either side alternately. The skidding 
is done by chain-racks, about 6 ft. es that’ slide 
in cast-steel troughs, which can raised and 
lowered at will. hen a plate comes to rest upon 
the roller-table, all the troughs rise simultaneously, 
the chain-racks are set in motion and the plate is 
carried away over bevel gear, &c., and dropped inte 
the jaws of the apparatus for straightening it edge- 
ways. When the straightening is done, the plate is 
again raised and moved forward and placed behind 
the other plates on the cooling-bank, and by degrees 
it gets to the roller-gear and finally to the shears. 
he bank is ingeniously arranged and is very effec- 
tive. The edge-straightener consists of a number 
the whole length 
of the cooling-bank. Each plate has a heavy 
flange or jaw along its top face, and all these 
flanges are fixed in a perfectly straight posi- 
tion. Each table has also sliding upon it a 
rack with a heavy jaw. All the jaws are cap- 
able of simultaneous movement and can grip 
the plate edgewise, just as so many parallel 
vices would do, and thus try to straighten 
it. It is doubtful, however, if this latter 
arrangement is thoroughly satisfactory. In 
addition to the cutting-off shears another is 
provided for slitting. 
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Three electric travelling - cranes, 100-ft. span, 
control the whole length of the building, and do 
all the loading-up, repairs, &c. The travelling- 
carriages overhang the crane-girders, and the wind- 
ing is done from the extremities of the latter by two 
chains. Better bridling effect and balance is thus 
obtained when handling long plates, also a little 
less swing. The plates are carried upon hooks ; 
magnets have been tried in several of the American 
plate-mills, but are not satisfactoty—-somewhat un- 
safe. The cranes carry their own lights about 
with them in the form of glow-lamp nests that are 
arranged in a row along the centre of the girder. 
The 48-in. Universal mill has rolls 30in. in diameter, 
reduces direct from the ingot, and turns out 14,500 
to 15,000 tons of plates a month. The usual plate- 
test is about 25 tons tensile, 30 per cent. elongation, 
and 45 per cent. contraction. 

Material is ltr me for ordinary plate-mills 
in two slabbing-mills (Universal), 30-in. and 32-in. 
Both mills are provided with two shears, one 
placed a long way ahead of the other, the one 
next to the rolls being hydraulic, and being used 
for heavy material, the other shears ng steam, 
and dealing with thinner slabs. The Universal 
type of slabbing-mill is more common in the States 
than at home; it saves great waste of time in not 
having to lift the top roll, and saves the trouble 
of edging the slab. Reduction also goes on in 
both directions simultaneously. In most slabbing- 
mills the vertical rolls are driven by a separate 
engine; in the Universal plate mills both the 
vertical and the horizontal are driven usually by 
the same engine. Sketches are given in Figs. 11 


and 12 of the dogs used both before and after the 
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slabbing-mill ; the latter is common enough at | 
home, but the former we do not remember having | 
seen. Its advantages are that the sides are always 
parallel, and that it has great range. 

Girder-Milis.—VYhe best Homestead girder-mill 
is three-high, has a 35-in. train, and turns out 
about 15,000 tons a month. It is fed by a 40-in. 
cogging-mill, which is also a very fine mill, and can 
make about 17,000 tons of formed blooms in the 
same period. It has any amount of heating capa- 
city, having fifteen soaking-pits. The ingots after 
reduction pass on to a saw that crops the ends and 
cuts the bloom in half. The first half passes 


straight into the girder-mill; the second, after 
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is a very fine mill and somewhat similar to the 
one just described. The blooms are reheated 
after being brought through an underground 
passage from the cogging-mill, which is some dis- 
tance away. The mill is three-high, about 34-in. 
centres, and there are four pairs of standards. 
Four passes are arranged in each pair except 
the last, which has only three. The lifting and 
travelling tables at this mill are magnificent 
examples, and were quite the best we saw. They 
were made by the Morgan Engineering Company, 
of Alliance. The saw is suspended similarly to 
the well-known home design, but the standards are 
overhung more than is usual here. This is a good 
feature, and allows the spindle to have a well-ex- 
tended bearing without fouling the uprights. The 
girders are straightened upon the wide roller-gear 
they reach upon being skidded off the hot bank, and 


they are handled by a simple contrivance worked | 





The rollers are of heavy construction, bodies 16 in. in 
diameter by 7 ft. long, and the bearings 15in. by 6 in. 
Couplings, wheels, shafts, &c.,-are also of very 
heavy construction. The heavy hydraulic shears 
are placed about 90 ft. away from the rolls, and the 
other, the steam-shears for billets, at about double 
that distance. The billets are sheared up and put 
into wagons with great despatch. The shears are 
strong enough to cut through four 4-in. by 4-in. 
billets at atime. The top knife of this shears is 
corrugated to give a special marking to the billets, 
The roller-table in front of the shears is 16 ft. long, 
has rollers very close to one another, and has two 
movements. The knife end can be either depressed 
or raised to cutting-level, and can also be moved 
longitudinally, either close up to the knife to sup- 
port the point of a short bar, or away from the knife 
sufficiently to allow the crop to fall between. The 
latter is its normal position. When the movement 


by the straightener himself, who also controls the | towards the knife takes place, a dead roller rises at 


“SKID NEI at ---+-- SKID N°2 ---- 


~- SKID N° 3- 





r 


\. 
1 





MEASURING BAR 








(8443.") 


GIRDER MILL, HOT BANK. 








----- ABOUT 90 FT-~---- > 











tia 





H | o fH 
Test 


TRAVEL OF| | eo 


LIFTING | ‘--f}--. y 
TABLE | ~-{}f-- 








j 
| 
g | 


TRAVEL OF 
LIFTING TABLE 





] © OR SS 





af Doo 
foo" 


40" boceine 





cy 


SAW 











35 GIRDER 


Sa a 


Sa ee Tk a ee Gee eee CS SS SSE ASN SUS GET AS OSE Mes ee A NER KE NT Re ae A OO Od 


TE 


[ joey De ee a 





TO FINISHING 
SHEDS © 





(6443.m) 


GIRDER MILL, 


HYD. CYLINDER 


SFr saw TOP AND BOTTOM 





HOMESTEAD. 








Fig.17. 





-——-g0° WIDE 


< ee 
rus 8617.4} — | ACS 
et os caer 
eae 


a “< See 
— 


ee 























20 PULLEY 


moving on a few feet, comes to rest in a gas-heated 
box, about 30 ft. Jong, placed over the roller gear, 
and there it is kept warm until the girder-mill is 
ready to receive it. A horizontal heating-furnace 
also stands here, so that should a piece from 
any cause get cold, it can be pushed into the 
furnace and heated up again. A good deal of 
‘** forming” is done in the cogging-mill, and during 
the time of our visit the bar was something 
like sketch Fig. 14 when leaving that mill. 
The girder-mill consists of four pairs of standards, 
all three-high, except the last pair. A travelling and 
lifting-roller table moves on each side of the mill, 
and these do all the handling required. The mill 
deals with sizes up to 24 in. An outline sketch 
of the mill is given in Fig. 15, while Fig. 13 isa 
sketch of the dog used in lifting the ingot from the 
soaking-pits. 

The finishing-bank has some novel features. (See 
sketch, Fig. 16.) The girders are cut up when cold 
by saws running at immense speeds. (See sketch, 
Fig. 17.) These saws are made from ordinary 0.15 
to 0.20 carbon plates, rolled in their own mills. 
They are turned and balanced very accurately, and 
are slightl upon the edge. 

The girder-mill at Messrs. Jones and Laughlin’s 





ENGINE 2-0 DIAx 3-0 STROKE. 
RUNNING 120 TO 130 REVS. 


GIRDER SAW. 


movement of the roller-gear backwards and forwards 
to the press. 

Cogging-Mills.—The cogging-mills are generally 
very massive; the movement of the top roll is 
usually effected by hydraulic rack and multiplying 
gear, though engine and motor screw-down gears 
are frequently seen. For moderate lifts there is 
nothing to equal for simplicity and effectiveness a 
well-designed wedge-gear ; but we did not see this 
arrangement in the States. All cogging-mills have 
two shears, the one nearest the rolls being 
hydraulic, and being used on crop ends, &c., the 
other generally steam, and used for cutting billets. 
Hydraulic shears with multiple cylinders are some- 
times seen, and are so arranged that the power 
increases automatically with the need. This 
reduces the somewhat wasteful effect of the usual 
hydraulic machine. 

There is a very fine cogging-mill at Duquesne, 
driven by a 55-in. by 60-in. engine. The rolls 
are about 29in., and the necks 22in. They are 
changed through the window of one of the stan- 
dards by being placed upon an ingeniously con- 
trived carriage that is slipped in to receive them. 
The ingot used is about 18 in. by 22in. There is 
a roller-table 50 ft. long on each side of the rolls. 





the tail end of the table to fill up the gap there 
caused. Sketches, Figs. 18 and 19, show the arrange- 
ment. Just ahead of the shears is a Morgan con- 
tinuous mill, into which the billet may go direct ; but 
the greater part of the material appears to be finished 
off at the shears, and loaded up into special trucks 
that take them to other portions of the works. At 
the roughing-rolls of what may be called the old 
mill at Duquesne is to be seen a somewhat peculiar 
form of trough-manipulator. It very effectively 
handles two blooms at a time, and is a good way of 
working in front of three-high rolls without a lifting 
roller-table. Outline sketches, Figs. 20 and 21, show 
the arrangement, which consists of a couple of 
troughs worked together. 

Farther on, at the end of the finishing-bank, 
is a simple and ingenious appliance called a bar- 
piler, which collects the sheared tin bars (called 
there sheet-bars) into compact bundles. It is 4 
kind of long narrow cradle, into which the bars 
drop, one upon another, to the number of sixty, 
in 20-ft. lengths. They are then lifted bodily 
in a compact heap, out of the way of succeeding 
pieces, and into reach of the overhead crane that 
takes the bundle away to stock or into wagons. 
This wiachine clears the mill with the greatest 
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ease when rolling at top speed. Sketches of the | upon fingers that project from the standards of the 


arrangement are given in Figs. 22 and 23, and it) machine. 
may be described as follows :—The bars come to | wide by about +; in. to Zin. in thickness. A pair 


rest upon a heavy joist held in a horizontal| of pinching-rollers insure the bar reaching the full 
A system of links under- 


position by two hydraulic rams that can at will! length of the machine. 








ee 
Fug. 18 a 
rnd 
CE ron _ 
i= =] 2. 











“Pr 











pwekece <2 CP} Cop iH 














N 


Fig.i9. 
bate 














4 











(8443.R) 





BILLET SHEARING ARRANGEMENT. 
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SHEET BAR PILER. 


= it, between vertical guides, a distance of | neath keep it quite level when being lifted. Just 
about 3 ft. Bracket guides are bolted along the| behind the bar-piler is a weighing-machine, sus- 
thes joist, which cause the sheet-bars, as| pended from the roof, which, by means of six 
is y accumulate, to pack neatly. When the pile! stirrups, can pick up a bar as it goes along and 

complete, tlie rams lift it, and leave it at rest|cheek its weight, without in any way interfering 


sides of the 
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Bars are rolled both 9 in. and 10 in. 


with the rolling. The weigher signals to the mill 
by a lamp with coloured glasses ; red, white, and 
green meaning respectively heavy, correct, and light. 
On an adjacent hot bank, where 2-in. billets 30 ft. 
long arrive in rapid succession, the live rollers are 
set slightly askew, so that each bar, in travelling 
along, is given a lateral movement that takes it 
out of the way of those following. The skid con- 
sists of a light lattice girder laid on flat; this, 
when hauled along, keeps the billets quite straight. 


(To be continued.) 








THE EXHIBIT OF THE “BIG FOUR 
ROUTE” AT THE ST. LOUIS EXHI- 
BITION. 

By H. W. Hansury, Assoc. M. Inst. C.E. 
(Continued from page 328.) 

WE will now briefly refer te the boiler, which 
is of the usual radial stayed wagon-top type, and 
designed for a working pressure of 200 1b. per square 
inch. The horizontal seams are butt-jointed and 
sextuple-riveted, with welt-strips inside and out ; 
while the circumferential seams are lap-jointed and 
double-riveted, the lap being 54 in. wide. The 
barrel consists of three courses, the outside dia- 
meter of the first being 68% in., and of the last and 
largest, 77? in. It will be seen from Fig. 27, page 
362, that the thickness of plate used for each course 
gradually increases from the front towards the fire- 
box ; thus that of the first course is }} in., that of the 
second ? in., and that of the third and last #5 in. 
The remaining boiler-plates have the following thick- 
nesses :—Tube-plate, } in. ; throat-plate, ? in.; door- 
plate, ,% in.; while the cover-plate, which is in 
three pieces, is ,°; in. at the crown and 4 in. at the 
sides. All the plates are of steel. The tubes, of 
which there are 362, are lap-welded and made of 
charcoal iron, each being 2 in. in diameter out- 
side, and 16 ft. Oj in. in length. They are 
arranged in the boiler in vertical rows, and are put 
in with a short copper ferrule about +4 in. thick, 
slipped over the fire-box end, which, when the tube 
is expanded and beaded over, makes a good steam- 
tight joint between the tube and the tube-plate. 
This is a very common feature of American practice. 

The throat-plate is set back at the saddle in 
order to avoid the second pair of driving-wheels, 
and the door-plate is inclined forward from top to 
bottom, also after the usual American custom. 
With regard to the latter detail, we cannot help 
thinking that it is an improvement on our own prac- 
tice, where vertical door- plates are the rule, for one 
reason only if for no other—namely, that it practi- 
cally follows the path of the flame in the fire-box. 
In our own engines the flame, owing to the draught, 
seldom, if ever, touches the top back corners of the 
fire-box, and consequently that portion is not of as 
great a value as heating surface as when the door- 
plate slopes forward and brings the surfaces more 
in contact with the flame. A secondary, but not 
unimportant, advantage of such a door-plate is that 
the boiler-mountings attached to it are well back 
out of the way, so giving a little more space in the 
cab. In this boiler only one fire-door is provided, 
this being, however, of the double type. This 
form of door consists simply of a large fire-door, 
having a smaller one in the centre, and hinged to 
it. The former is only used under exceptional cir- 
cumstances, when a heavy load is being pulled, the 
latter being in more general use. 

The fire-box, in which it is intended to burn bitu- 
minous coal, is of carbon acid steel, and is 97 in. 
long and 68 in. broad, with a grate area of 44.8 
square feet, the grate itself being of the usual 
rocking type. The cover-plate, as in the case of 
the boiler-shell, is in three pieces, each, however, 
in this case, of the same thickness—namely, # in. 
The tube-plate is ;% in. thick, and the back plate 
2 in. The depth of the fire-box at the front is 
80 in., and at the back 71 in. Water-space of 
44 in. is provided at the front and sides, and of 
33 in. at the back. A total heating surface of 3196 
square feet is given by the boiler, of which 3015 
square feet represents that given by the tubes, and 
181 square feet that given by the fire-box. The 
boiler is clothed all over with planished steel plates, 
and these extend to the foundation-ring, not coming 
to an end at the engine platform, as is the more 
customary in American practice. The front of the 
throat-plate is also clothed. 

One Coale and one Kunkle safety-valve are pro- 

vided, and two No. 10 Monitor injectors supply 
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TENDER OF LOCOMOTIVE FOR THE “BIG FOUR ROUTE” 
CONSTRUCTED AT THE SCHENECTADY WORKS OF THE AMERICAN LOCOMOTIVE COMPANY. 
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proved form are in use for lubricating the cylin-| air around the top, where it is suspended from the | have diamond pattern frames of wrought iron. The 
ders, the usual oil-cups, &c., being provided for foundation-ring of the boiler. tank is of the rectangular water bottom type, with 
- * piston and valve-rods and for the slide-bars. The tender, illustrated by Figs. 33 to 44, above, | rounded corners, 276 in. long and 117 in. wide, and 
‘he dynamo and turbine for electric lighting in is of the ordinary type, carried on two four-wheel | capable of holding 7500 United States gallons of 
: general use on the passenger engines on American trucks, and with a frame mainly constructed of | water (6000 English gallons), and with fuel space 
i roads are situated side by side on a platform on | 12-in. steel channels. The main frame is 23 ft. 5 in. | for about 9 tons of coal. The truck wheels are 
‘ =e top of the boiler, close to the front of the cab. |in length and 106} in. in width. Timber buffing} 36 in. in diameter, with cast-steel solid centres, 
he ash-pan is of the hopper type, with front and | beams are used, and a layer of wood is also provided | steel tyres, and retaining-rings. eaas Ve 
ack dampers, and openings for the admission of | between the tank and the tender frame. The trucks) The journals of the truck axles are 5} in. in dia- 








364 


ENGINEERING. 





(Sepr. 16, 1904. 








meter and 10 in. in length, and the total wheel- 
base is 19 ft. 3in. It is not necessary to enter into 
further details here, as we give complete drawings 
of both the tender and tanks on page 363 of this 
issue (Fig. 11 and 12). 

The distributed weights of the engine and tender 
in full working order are as follow :— 





; Tons. 

Weight on leading bogie wheels... 18.75 
ae driving-wheels Pa 44.64 

a trailing-truck ... 18.75 

Total weight of engine in full work- 

ing order im es ide Sas 82,14 
Weight of tender in full working order 62.5 

Total weight of engine and tender in full sats 


working order : 
(To be continued.) 








THE BRITISH ASSOCIATION. 
(Continued from page 337.) 
Tue PuysicaAL AND CHEMICAL SECTIONS. 


TANGENTIAL Stress PRopucED BY THE OBLIQUE 
Impact oF Licar. 

The communication by Professor J. H. Poynting, 
F.R.S., of Birmingham, whose beautiful address to 
Section A at Dover in 1899 will long be remembered, 
touches another fundamental question. Accord- 
ing to theory, light should exert a pressure on 
the surface on which it falls; this was, after many 
fruitless attempts, finally verified by Lebedew, and 
soon afterwards by Professor E. F. Nichols, of 
Columbia University, and by G. F. Hull. In 
these experiments normal incidence was studied. 
The experiments, Professor Poynting said, proved 
that light had radiant energy and mumentum, 
and if the incidence were oblique, there should 
be a tangential stress maximum for an incidence 
of 45 deg. Professor Poynting attaches two glass 
discs, # in. in diameter, to a horizontal glass 
rod, 24 in. long; the one disc is lamp-blacked, 
the other silvered. The whole is suspended on a 
cradle bearing a mirror, by a fine quartz thread within 
a brass case, through the window of which the light 
of a Nernst lamp falls on the lamp-blacked face. 
The case is exhausted to about 1 centimetre of 
mercury, when the Crookes radiometer effect 
would not show; yet a slight radiometer action 
might be possible. The system turned through an 
angle which agreed well with the calculation based 
on the absorption of radiated energy; a lamp- 
blacked ring from a test-tube also turned away 
from the source of light. Sir Oliver Lodge said he 
had seen the experiment, and found no holes to pick 
init. Sir James Dewar and Professor Wien inquired 
about the influence of the vacuum; Professor 
Nichols asked about correction for reflection ; Lord 
Rayleigh asked whether the theory was clear ; 
Professor J. J. Thomson suggested that radiated 
energy might be measured in this way; and the 
Hon. R. J. Strutt asked where the reaction was. 
If we suspended both the apparatus and the con- 
taining vessel, Professor Schuster thought we 
might find out whether there was any reaction due 
to residual gas. 


RapIaTION IN THE Sotar System. 

The charming discourse which Professor Poynting 
delivered on the afternoon of Tuesday, August 24, 
dealt with similar problems. The radiation of a 
hot body, he said, changed in quantity and quality, 
particularly in the short wave-lengths, as the tem- 
perature increased. According to Stephan’s law, 
the radiation was propertional to the fourth power 
of the absolute temperature. Absolute measure- 
ments taught us that the rate of flow of energy 
from a black surface of 1 square centimetre was the 
following :— 


Absolute Temperature, Calories per 


Deg. Cent. ond. 
0 neve ma ‘ 0 
100 (boiling air)... “ = eS 0.000127 
300 (about the temperature of the 
earth)... a - 0.0103 
1000 (red heat) ... aS. ,. ay, 1,27 
3000 fare) * ie ‘ 103 


6250 (sun)... ‘ a ... 1930 

According to Langley, the solar energy falling 
upon 1 square centimetre of the earth’s surface was 
about 3, calorie per second (the solar constant). 
A small Lieak sphere of 1 square centimetre section 
at the following distances from the sun would 
assume the following temperatures :— 
Deg. Cent. 

1200 (iron melts) 

327 (lead melts) 


Distance 
3} miles 
23 miles 





Of Mercury a ko 210 deg. Cent. 
Of Venus ... = im aa 85 < 
Of Earth ... i see be arr 
Of Mars .... zie Ts .. — 30 ae 
Of Neptune ‘Ss ete | Mat 


The average temperature of the earth was, how- 
ever, owing to atmospheric absorption, 17 deg. 
rather than 27 deg. Cent. On that basis Mars 
would have an average temperature of — 38 deg. 
Cent. ; mercury would freeze there, and it was 
difficult to see how the polar caps could thaw. The 
mechanical radiation pressure, referred to in the 
previous paper, was one ten-millionth of an atmos- 
phere, and would be 70,000 tons on the whole 
earth’s surface, while the gravitational pull of the 
sun amounted to 3x10 tons. If we divided the 
earth into eight globes, the light pressure would be 
doubled, and the smaller the portions into which 
the earth was divided the stronger would be 
the light pressure, and the weaker comparatively 
the gravitational effect. If we regduced the earth 
mass to spheres of one forty-thousandth centimetre 
diameter, the push and pull would neutralise one 
another. On the black sphere of 1 square centi- 
metre section, the gravitational pull was 42,000 
times the light pressure ; if the sun were reduced 
to one forty-two-thousandth its size—i.e., toa dia- 
meter of 20 miles—push and pull would again 
be equal. Cricket balls, 6.8 centimetres in 
diameter, would in empty space, in the absence 
of other radiation, neither attract nor repel one 
another; if bigger, they would attract one another, 
if smaller, they would become scattered. If one of 
two bodies were heated, the radiation pressure 
would drive the other away. In a body at rest the 
radiation pressure would act on all the sides; if 
the body moved, the pressure on the front would be 
greater and retard the motion. This retarding 
effect would drive the dust particles of the solar 
system in a spiral motion into the sun, which 
marbles, at the distance of the earth, would reach 
in a few million years, while dust would cover the 
distance in a few thousand years. Professor Poynt- 
ing suggested that the zodiacal light might be a 
stream of light particles being drawn into the sun. 

The Vice-Chancellor of the University, Dr. 
Chase, proposed the vote of thanks for the lecture, 
which Professor J. J. Thomson seconded. 


REAcTION oF RapiaTION ON A Movine 
ELECTRON. 


In this mathematical paper, Professor M. Abra- 
ham, of Gottingen, dealt with the radiation pres- 
sure from the thermodynamical standpoint for 
moving mirrors, absolutely black as well as com- 
pletely reflecting ; there would be no tangential 
component for the latter. He differs from some of 
Wien’s conclusions, and some of his formulz had 
been independently given by Oliver Heaviside. 


Tue ReEvation oF ROntTGEN Rays to ORDINARY 
Licur. 


This contribution by Professor Larmor, Sec. 
R.S., concerns the question about which, he said, he 
differed from Lord Rayleigh and Professor Schuster. 
The question is :—Can a single pulse, or a series of 
discrete pulses, pass through a prism like ordinary 
light? In Professor Larmor’s opinion, the single 
pulse should be dissipated, and that would also 
apply to a series of pulses, unless there were a 
statistical regularity to secure definite refraction. 
The brief discussion by Lord Rayleigh, Professors 
Schuster, and J. J. Thomson brought out the antici- 
pated disagreement. Professor Larmor also stated 
that Professor Voigt, of Géttingen, not being able 
to stay, had left a memoir on ‘‘ The Effect of Elec- 
trical Oscillations in Optically-Active Bodies.” 


STANDARDS OF WaAvE-LENGTHS. 


Professor H. Kayser, of Bonn, made a short but 
weighty communication under this title. The 
wave-length tables of Rowland are frequently taken 
as standards; but, Professor Kayser pointed out, 
they had been found to be faulty, and the whole 
question of wave-length standards was serious. 
Rowland considered solar and arc lines as iden- 
tical, but Rowland’s whole method of coincidences 
was empirical and unreliable. Rowland might, 
or might not, be right about the ultra - violet 
spectrum. But Professor Kayser had examined 
his iron lines and his gratings, and found the latter 
useless, even for relative measurements. Hart- 
mann, of Potsdam, had tried to calculate tables of 
corrections for Rowland’s standards ; but had found 
it an impossible task. Gratings were, on the whole, 





only suitable for interpolations within a short 
range. Perot and Fabry’s interferometers gave, 
perhaps, on the whole, the most reliable results. 
The best plan seemed to be to base a new system 
of standards on Michelson’s absolute determination 
of the thallium lines ; and as the problem was of 
international importance, Professor Kayser had 
raised it at Cambridge. Mr. Newall, Professor O. 
Lummer, and Professor Lamb expressed their con- 
currence. 


RaDIOACTIVITY OF ORDINARY Matrer. 


This discussion was opened—in an overcrowded 
hall, it is hardly necessary to say—by Professur 
J.J. Thomson, F.R.S. The question he wished 
to discuss was whether ordinary matter was radio- 
active in the sense that it could produce electric 
conductivity in a gas from which it was separated 
by a screen, impervious to ordinary matter ; the 
term ‘‘ radioactivity ” was used rather loosely. To 
determine that change in conductivity was not an 
easy task. In the first place, radftim (or its 
emanation) was very widely distributed ; it had 
been found in the soil, in water, air, glass—even 
in flour ; and it was remarkable that a substance 
so recently discovered, and sold at famine prices, 
had already become a nuisance. A_ trace of 
radium would overshadow other weak radio- 
active effects, and the only method of settling the 
question was careful quantitative observation 
of the ‘radiation. The presence of impurities 
rendered the problem difficult, and the ordinary 
radiation of matter might, further, be a secondary 
radiation ; for the atmosphere was known to be 
traversed by a very penetrating radiation, capable 
of stimulating secondary radiation in its passage 
through solid bodies. Professor McClelland and 
Mr. J. R. Strutt had recently shown independently 
that metals gave out a kind of radiation, due pos- 
sibly to impurities. They measured the rate of 
escape of electricity in a closed vessel, and found 
the material and the volume of the vessel, of in- 
fluence ; in lead vessels the maximum current—the 
saturation current—was reached twice as fast as in 
zinc. Rutherford had surrounded such vessels with 
a thick lead screen; the ionisation within the 
vessel then diminished ; but, curiously enough, a 
lead plate on the top of the vessel, screening it 
from the sky, had the same effect as a bottom 
plate. Professor Thomson himself, in conjunction 
with Messrs. H. Woods, N. N. Campbell, R. 
K. McClung, and others, had studied the metal 
radiation in various ways; two plates had been 
placed at varying distances within a closed vessel, 
or one plate behind an aluminium window. The 
study of the curves which bent over suggested that 
there were two kinds of radiation—a penetrating 
(hard), and an easily absorbed (soft), radiation. It 
seemed established that each metal—lead, tin, iron, 
aluminium, zinc, and others were studied—had a 
radiation of its own. It was not a quéstion of acci- 
dental impurity, for different samples of the same 
metal—properly cleaned to remove the surface 
activity, due to contact with the air—gave the 
same constant value. The secondary radiation 
might possibly be due to a most penetrating radia- 
tion, not stopped by any screen; such a source 
would require an enormous amount of primary 
energy, however. 

There remained the question whether matter 
like radium could give off a gaseousemanation. He 
had taken salts of the various metals, dissolved them 
in water, and allowed any emanation to accumulate 
for weeks. The result was doubtful : ‘‘ Sometimes 
you get practically no effect ; sometimes three or four 
times as much,” Professor Thomson quaintly re- 
marked, to the amusement of the Section ; but 
there was indirect evidence of a certain emana- 
tion. Mr. Woods had also heated zinc vessels up 
to 50 deg. Cent.; the ionisation increased, but time 
for recovery was required on re-heating. Lead 
treated with nitric acid became more active, perhaps 
because the porosity of the surface was increased. 
Nobody who worked in this field would suggest the 
law of the constancy of Nature. } 

Lord Rayleigh, called upon by the President, 
complimented the Cavendish Laboratory on their 
admirable work, for some of which he was in- 
directly responsible—as father of the Hon. R. J. 
Strutt. 

Professor Geitel, of Wolfenbiittel, who, together 
with Professor Elster, has demonstrated the radio- 
activity of the soil, and done excellent work in 
atmospheric electricity for many years, made @ 
very important suggestion. Considering the un- 
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doubted prevalence of radium (and thorium), and 
the fact that we depended in our radioactive tests 
on the observation of ionisation, it was first of all 
necessary to ascertain whether gases were capable 
of spontaneous ionisation. So far all the so-called 
effects might be ascribed to the presence of radium, 
and electric dispersion, which we had studied since 
the days of Coulomb, might altogether be caused 
by that radioactivity. 

Professor Schuster, on the other hand, argued 
in favour of a universal radioactivity of matter, 
just as he regarded all substances as magnetic. 
He inquired about the absorptive power of layers 
of various thicknesses; we might finally find a 
radiation which stopped ionisation instead of pro- 
ducing it. Lord Kelvin asked, with regard to 
the solution experiments, whether the activity was 
a surface property ; the radioactive molecule or 
atom might explode when it came near the surface. 

Professor J. J. Thomson replied that the amount 
of penetrating radiation increased with the thickness 
of the layer; but very fine powders had not been 
examined yet. Professor Wien assumed a sceptical 
attitude. We had to distinguish two kinds of 
radiation: the ordinary radiation, which obeyed 
the second law of thermodynamics, and lumin- 
escence or fluorescence, which did not depend 
on temperature nor thermodynamics. Sir Oliver 
Lodge asserted that on the electric theory all 
matter should be radioactive and in a state of 
decay ; it was surprising that photographic films 
could be kept for a year and longer, however. Pro- 
fessor F. G. Bailey interposed that he had found 
kodak films good after five years. Professor Lamb, 
in the chair, remarked that the discussion had not 
proved very contagious since the Thomson and the 
Elster-Geitel schools remained apart. 


RapDIoactivity OF THE Hor SprRincs oF 
AtIx-LEs-BaIns. 

Dr. G. A. Blane, of Rome, followed with a note 
on the hot springs of Aix-les-Bains, whose waters, of 
47 and 44 deg. Cent., he had tested as to activity 
by bubbling air through them ; Elster-Geitel instru- 
ments indicated the maximum radioactivity after 
half-an-hour’s bubbling. The sediments were less 
active, but the viscous matter forming on the rock 
where the water emerged was very highly so. Lord 
Kelvin, who had encouraged Dr. Blanc in his work 
when he was at Aix-les-Bains, added a few remarks, 
mentioning that the laboratory there was always 
exposed to these radiations. Dr. Elster stated that 
the amount of radioactivity in the soil was often 
underrated. The fango-mud from the hot springs 
at Battaglia, in Italy, was very active, the air in 
Capri likewise ; some clay near Wolfenbiittel was 
still active, after being kept in the dry state for 
two years ; the rate of decay of the activity spoke for 
the presence of radium. in all these cases; some 
mud and lapilli from Etna proved inactive. Pro- 
fessor J. J. Thomson added that he had found some 
brewery water exceedingly active ; but he was not 
allowed to mentiun the locality. 


PLAN OF COMBINATION OF ATOMS TO HAVE THE 
PROPERTIES OF PoLoNIuM AND Rapium. 


Lord Kelvin referred in this paper to his simile 
that the radioactive molecule or atom reminded him 
of a charged gun. Polonium, he said, gave only a 
rays; radium a, 8, and y rays. It seemed impossible 
to imagine the whole energy stored in the molecule, 
and he had therefore suggested that ether waves 
were absorbed and converted into heat. We all 
believed now that Helmholtz was right with his 
atom of electricity containing a quantity e of elec- 
tricity. Referring, then, to Boscovich — every 
chemist and physicist was a Boscovichian now, as 
Bernouilli had been an out-and-out Newtonian— 
and to Aepinus, Lord Kelvin drew pairs of 
circles touching one another on the blackboard, 
representing electrons (atoms of vitreous elec 
tricity) bound at the point of contact by an 


electrion (atom of resinous electricity). With a 
vitreous charge of 4 e the atom would be unstable ; 
with « slightly less charge, stable, but nearly 
unstable, the circles slightly overlapping ; and 
to Increase the energy we had to get plenty of 
electrions into the atom, or make the radius smaller 
and smaller. All this, according to Boscovich-— 


‘‘ which means according to absolute truth.” Want 
of time prevented Lord Kelvin from going fully 
into this matter, and from saying more than a few 
words on his second communication—“ Electrical 
Insulation in a Vacuum.” 


duction of Radioactive Surfaces,” was taken as 
read, in the absence of its author. 

Dr. C. D. Whetham, F.R.S., of Cambridge, spoke 
very briefly on ‘*A Volatile Product of Radium 
Emanation,” which he and Mrs. Whetham had 
obtained by heating pitch-blende, dissolving the 
volatile deposit left on the walls of the vessel, and 
re-depositing it. Dr. Whetham has also found that 
radium emanation had collected in the samples of 
uranium salts which had been kept for years in the 
Cambridge laboratories. There was no time to 
enter into any details. 

This was the last paper on radium read in Sec- 
tion A. We may here add, however, three com- 
munications on the same subject which were 
brought before the Chemical Section. 


CHANGES PRODUCED BY THE B-Rays. 


Sir William Ramsay, F.R.S.,. who received the 
honorary degree of D.Sc. during the meeting, in 
this preliminary communication, made the ‘ an- 
nouncement of a birth.” Having obtained 105 
milligrammes of radium bromide from Bruns- 
wick, he and Mr. Soddy partly filled three glass 
bulbs with the solution, joining the three bulbs 
to a common tube. The collected gas contained 
the emanation and some hydrogen and oxygen ; 
the electric effects had continued for more than 
a year. The bulbs were separately surrounded 
with beakers, one of potash glass, the two others 
of soda glass.. After six months the potash beaker 
had turned brown, the soda beakers, violet ; the 
apparatus had to be dismounted, as Mr. Soddy 
left London. The beakers proved radioactive on 
both sides; washing with water removed the 
activity, not the colour. Unforturiately, the solu- 
tion from the different beakers had been mixed. 
Air bubbled through part of the solution became 
active, as if actinium were present; the rate of 
decay also suggested actinium. ‘The solution itself 
gave, on evaporation, an active sediment, which, 
redissolved in water, could be precipitated with 
solutions, giving precipitates with mercurious 
chloride and sulphide, barium sulphate, ammonia, 
ferric oxide, &c., but not with carbonates. In 
the first account of these experiments, published 
just before the meeting, Sir W. Ramsay and 
Mr. Ternent Cooke spoke of several active 
bodies qualitatively separable ; at Cambridge Sir 
William said that we had apparently to deal with 
a substance chemically similar to lead, yielding 
a chloride, sulphide, sulphate, &c. The glass of 
the beakers did not contain lead, and the new sub- 
stance seemed to be the product of the f-rays and 
of air, or the substance on which they impinge. A 
silver and a platinum beaker also become radio- 
active under similar conditions. 


Raptum AND OXIDATION IN PRESENCE OF 
Tron. 


Professor H. H. Fenton, F.R.S., of Cam- 
bridge, stated that the atmospheric oxidation of 
certain hydroxy compounds, such as tartaric acid 
or glyccl, in the presence of iron is equally 
favoured by the sun-light, as he had previously 
shown, and by the radiations from radium bromide ; 
the results were the same as with direct oxidation 
by hydrogen peroxide. 


THe Beartne or CoLtouk PHENOMENA PRESENTED 
By Rapium CompounpDs. 


Mr. W. Ackroyd, of Halifax, confirmed an 
observation by Mme. Curie, that the white radium 
bromide gradually turns yellow, and he based 
speculations upon this colour change in accordance 
with his constitutive colour law. His radium 
bromide changed to yellow and tawny orange in 
a few months, apparently by the reception of 
external radiant energy, and increased in radio- 
activity and absorption. On heating, however, 
the coloured salt did not turn darker, as he ex- 
pected, but became white again, and in this 
respect it resembled compounds of mercury and of 
other end members of the vertical groups in the 
periodical system. According to Curie and Laborde, 
radium bromide yielded at ordinary temperature 
about 100 calories per gramme of radium per hour, 
and in liquid air (Curie and Dewar) only 38 calories. 
These and other facts—such as that the addition 
of water did not diminish the radioactivity of 
radium bromide, nor its phosphorescence — Mr. 
Ackroyd interprets in his own way. 

The discussions on radivactivity make the sceptic 
think of the phlogiston theory of the eighteenth 


became more imposingly complicated until the 
isolation of hydrogen and oxygen swept the whole 
phlogiston cobweb away, and one feels relieved 
that another discussion at Cambridge disposed o 
one kind of rays—the N-rays. 


Discussion on N-Ravys. 


This discussion was opened, and the question 
practically settled, by Professor O. Lummer, of the 
Reichsanstalt, who has taken a main share in the 
elucidation of the problems of radiation. As Dr. 
Lummer plunged right into the matter without any 
explanatory introduction, a few words may not be 
out of place. While investigating the velocity of 
Roéntgen rays, Blondlot noticed, in 1902, that 
Réntgen rays increased the intensity of a feeble 
spark on which they fell, making it shine white 
instead of its previous reddish colour. Some time 
afterwards he announced that these rays were 
polarised, that they underwent simple and double 
refraction and reflection, and hence could not be 
Réntgen rays. Since then he has presented to the 
French Academy a large number of papers on these 
new rays, which he named N-rays in honour of his 
native town of Nancy. Several of his subsequent 

ublications contradict his earlier observations. 

he N-rays were stated to pass through aluminium 
black paper, wood, dry—but not wet—tissue paper, 
to intensify small gas flames, to brighten up 
fluorescent screens; they were supposed to be 
emitted by Welsbach and Argand burners, by 
Nernst lamps even hours after their extinction, by 
glass and ebonite under stress; by the human body, 
to act on the nerves; to be affected by anzesthetics 
(when emitted by plants); to respond to sound 
waves ; to be suaject to gravitation—a coin being 
placed above or below a screen; and finally N- 
rays were distinguished from N,-rays, which dimi- 
nished (instead of increasing) the light intensity. 
Blondlot has found support from J. uerel, 
Broca, E. Meyer, Colson, A. Charpentier, dzi- 
kowski, and many other French scientists, while a 
large number of British and German scientists 
have failed to observe any N effects. 

Dr. Lummer stated that Dr. Rubens and him- 
self had in vain attempted to obtain any N-rays, 
and if it had not been for the notice which the 
French Academy had‘taken of the mysterious rays, 
it would hardly have been worth while to discuss 
the question. They had first believed that the effects 
might be simply physiological; but photographic 
results had been claimed. The main evidence 
rested, however, on the increased luminosity of 
fluorescent screens, and they had, therefore, quan- 
titatively examined what increase in luminosity could 
really be distinguished ; they had found that an 
increase of less than 30 or 40 per cent. could not 
be seen, while the N-ray advocates relied upon much 
smaller effects. Blondlot himself had at first failed 
when he used screens of large surfaces. As our fovea, 
on which we relied in direct vision, contained only 
cones, and no rods, while the rest of the retina 
was set with cones and rods, images appeared 
unsteady and variable just when we tried to fix 
our eye upon them.* There was, moreover, the 
Heinrich phenomenon. If we looked in the dark, 
straight in front, but kept our attention on a 
candle, which was held a little to one side and 
slowly moved towards the observer in a direction 
parallel to the line of sight, the pupil opened out 
more and more, and the image therefore became 
brighter ; at the same time, however, the ciliary 
muscle relaxed, and the light intensity, therefore, 
seemed to fluctuate. Dr. Lummer criticised .the 
arrangements of several experiments, and concluded 
by appealing to the meeting. ‘‘ Let all the members 
who had experimented on N-rays hold up their 
hands.” Quite a number of hands went up. ‘‘ Now 
all those who had been successful.” None went up. 
Mr. Douglas Rudge said that when the barium 
platino-cyanide screen was held to the eye, and 
the finger or anything else were pressed against 
the back, the light became dimmer; that was 
his only success. Dr. Lummer and Dr. Rubens 
replied that it was not necessary to touch the 
screen ; any object, moved behind the screen, 
would affect the light intensity, provided the ob- 
server himself moved it. Mr. Butler-Burke made an 
interesting contribution to the discussion. Blond- 
lot’s photographic effects seemed to be due to the 
influence of the screens employed in increasing the 
capacity of the apparatus, and thereby diminishing 





* See ‘Radiation and Illumination,” ENGINEERING, 
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the spark brightness, He had examined many 
people, but had in no case obtained any effect upon 
the sight ; and it must be remembered that we were 
uliarly sensitive when expecting something in 
the dark. The particulars given by Blondlot con- 
cerning his wave-length determinations were such 
that no diffraction fringes could have been seen, as 
the energy of the light ad been reduced to gg5th. 
Under these circumstances the determination of 
the velocity of the Réntgen rays and of their 
polarisation would have to be reconsidered. 
Comments were heard that Professor Henri 
Becquerel, upon whom the honorary degree of 
D.Sc. had been conferred that afternoon, did not 
take part in the discussion ; but it is J. Becquerel | 
who has worked with these rays. Nobody cared | 
to continue the discussion. It is a pity that some | 
workers write N-rays, others n-rays. 





Dirrraction oF RéntaENn Rays. 

Dr. Wind, chief of the Netherlands Meteoro- 
logical Department at Utrecht, took the opportunity 
to show, in an afternoon discourse, which was not | 
announced in the Journal, the photographic plates | 
which he had obtained some years ago after long- 
continued experimenting on the diffraction of 
Réntgen rays. The rays from his anti- cathode 
passed through one slit, and fell through a second | 
slit, 75 centimetres further away, on to a plate, | 








again 75 centimetres distant. The first slit con- 
sisted of platinum plates, 2 millimetres in thick- 
ness, and left a gap 15 » in width, partly covered 
with lead. The second slit consisted of platinum 
plates, 0.5 millimetre in thickness, and. narrowed 
from 25 » down to 1p. If there had not been 
any diffraction, a wedge-shaped image should have 
been obtained. The resulting image distinctly, 
though very slightly, widened out again below, and 
wave-length measurements could be made on three 
plates. But very long exposures—of 50 hours at 
first—had to be given, and, as no Réntgen tube 
would stand so long a discharge, different tubes 
had to be used. For this and other reasons the 
evidence of diffraction has not been considered as 
conclusive. Professor J. J. Thomson congratulated 
Dr. Wind, but there was no discussion. 


THe SEPARATION OF THE Finest LINES OF THE 
SPECTRUM. 


Dr. O. Lummer explained the method by means 
of which he, in conjunction with L, Gehrcke*, has, 
in the Reichsanstalt, succeeded in. separating many 
spectrum lines so far considered as simple, and he 
showed the apparatus at work in the Cavendish 
Laboratory. ichelson first applied, in an inter- 
ference spectroscope, a plane paralle] layer of air 


* See ENGINEERING, vol. Ixxvi., page 648. 





confined between two glass prisms with silvered 
surfaces. It occurred to Lummer to make oblique 
rays enter into a plane parallel glass plate, between 
the two surfaces—silvered or. not—of which the 
ray is many times reflected so as to describe a 
zigzag path ; part of the light leaves the glass plate 
above and below at each corner of the zigzag, and 
thus a series of almost grazing pencils can be 
examined for interference. The first ray, which is 
directly reflected by the glass, is cut off by a dia- 
phragm, and by further cutting off the last rays 
successively the authors have shown that rays 
differing by as many as 2,600,000 wave-lengths are 
still in a position to interfere. When a right- 
angled glass prism is placed on the front end of the 
plate, the original ray can be made to fall normally 
on the hypotenuse of this prism, and to enter the 
plate without much loss in intensity. In the investi- 
gation of the spectrum of mercury, the source of 
light was generally a mercury vapour arc-lamp of the 
Aron type, and with the aid of a glass plate, 0.27 
centimetre in thickness and 12 centimetres long, 
the yellow mercury line 579 had been resolved into 
12 lines, the green 546 into 21 lines, and all the 
mercury lines, some of which both Michelson and 
Perot regarded as simple, had been resolved into 
several components ; and these components were not 
always of less intensity than the chief lines, as had 
been assumed. The red cadmium line had also beewt 
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cloud, invisible when a piece of white paper was 
held behind the glass, but appearing as a dark- 
grey cumulus cloud when illuminated by a-sedium 
flame. The cloud is so compact that it does not 
change when the tube is shaken, and it clings to a 
wire as if it were solid. Potassium and mercury 
vapour fill the whole tube under similar circum- 
stances. One of the most serious sources of trouble, 
affecting the measurements in the ultra-violet region, 
was the hydrogen occluded in the sodium. To 
measure the deviation, a reticulated mesh was 
ruled on a glass with a Rowland machine, and 
mounted in the eye-piece of a spectroscope ; as 
the displacement in the ultra-violet is very slight, 
a slide was fitted to the plate and provided with 
slits of 1 millimetre, screening off the spectrum at 
intervals. A Jena glass tube 80 centimetres in 
length was used ; induction sparks betweencadmium 
electrodes, and concave reflectors of magnalium, 
instead of quartz plates, were applied in various 
experiments. The path difference under which it is 
possible to obtain interference fringes could be more 
than doubled by introducing a small amount of 
sodium vapour into the one beam. 

Lord Kelvin expressed his admiration for this 
verification of Sellmeier’s formula, which, as Lord 
Rayleigh mentioned, can be traced back to Max- 
well. Regarding the interposition of sodium vapour, 
in order to bring out the fringes again, Lord Ray- 
leigh remarked that we had here to deal with 
group-velocity and not with wave-velocity, and 
this great shifting showed the difference between 
the two velocities. 


Kunpt’s Law or Direction in ANOMALOUS 
DISPERSION. 

Professor Larmor, Secretary, R.S., followed with 
a brief communication under this title, referring 
to a recent investigation by Professor H. Lamb, 
the President of the Section, as to why in ano- 
malous dispersion the trend was always in the same 
direction. When light passed through a dispersive 
medium, Dr. Larmor stated, it was not as light of 
a definite wave-length; we had to distinguish 
between group and individual wave-velocity, just 
as Lamb had, for the propagation of tremors over 
the surfaces of elastic solids, distinguished between 
main shocks and tremors. Professor Lamb added 
that he regarded it as possible that the group dis- 
turbance might move forward, while the individual 
wave travelled backward, and that had a bearing 
upon anomalous dispersion. 


DiFFRACTION Process oF CoLouR PHOTOGRAPHY. 


Professor Wood, in this communication, described 
recent improvements in the process of colour pho- 
tography for which the Society of Arts awarded 
him a medal a few years ago. Some photographs 
were on view ; they had to be looked at through an 
eye-screen — simply a diaphragm—and a lens, as 
the picture is not coloured, but consists only of a 
transparent gelatine film with closely-ruled lines. 
That the pictures can be duplicated by contact print- 
ing is agreat advantage. The principle is the fol- 
lowing. If a grating is held between a lamp and a 
lens, the eye sees a spectrum whose colours can, 
with the aid of a movable screen, successively be 
brought into view. If we apply gratings with 
different numbers of lines, we see at certain spots 
different colours. Professor Wood adopts 2000 
lines to the inch for the red, 2400 lines for the 
green, and 2750 lines for the blue ; overlapping grat- 
ings of red and green give yellow, all the three 
gratings combined give white ; where the lines are 
less deeply ruled the colours will be less brilliant ; a 
spot free of lines appears black. Three negatives 
are taken in the usual way through colour filters, 
positives are prepared from these, and the final 
photograph is then made in three stages. Yellow 
light falls through the lens and the red positive on to 
the objective and the red grating, which is in contact 
with the sensitised plate. After an exposure of a 
minute or two the green grating and the green 
= are put in exactly the same positions, 

eing easily adjusted, because the outlines of the 
picture can be seen, and then the blue is printed 
in the same way. The gratings Sniidilaen: it 
should have been mentioned, are multiplied by 
photography, without any difficulty, in gelatine and 

ichromate. The recent improvements, Professor 
Wood remarked, concerned the ruling of the grat- 
ing (which was not faultless originally), the optical 
arrangements, and the adaptation of his process to 
the Joly process. -More than 300 or 400 coloured 
lines could not be ruled to the inch, and there was 





a difficulty, because his spacings were not multiples 
of the Joly spacings. He had, however, after much 
trouble succeeded in making his machine rule at a 
variable rate, first some lines for the red, then for 
the green, and so on; it required much patience 
and sixteen hours’ sitting at the microscope, but 
the result was perfect. 


RESTSTRAHLEN AND THE OPTICAL QUALITIES OF 
METALS. 


This communication, by Professor H. Rubens, 
of Charlottenburg, kept the Section interested for 
a long time. We shall not follow the author closely 
in his theoretical deductions. The relations between 
the electrical and optical properties of metals, Dr. 
Rubens explained, were indicated in Maxwell’s 
theory ; Rayleigh had foreseen the peculiarities of 
metallic reflection as a consequence of Sellmeier’s 
formuls, and Magnus had experimented. But the 
early experiments of Kundt, E. Cohn, Drude, and 
others did not at all confirm the theory, and it was 
not till Rubens applied his reststrahlen to the 
research that the real connection was verified. 
These reststrahlen Rubens investigated together 
with E. F. Nichols, and in their investigations the 
thermopile of Rubens did excellent service ; in this 
pile about twenty junctions of iron and constantan 
wires are arranged in a straight line, and the whole 
device replaces the cross hairs of the eye-piece of a 
spectroscope, and is considered more sensitive than 
the bolometer. When rays fall on polished surfaces 
of substances like fluorspar, the rays which corre- 
spond to the selective absorption of fluorspar are 
almost alone reflected, so that three or four reflec- 
tions leave none but the long infra-red rays in the 
pencil. Quartz thus supplied rest rays of a wave- 
length of about 10 p, fluorspar of 25 p (in reality 
from 20 to 31.6 »), rock salt of 51 p, sylvin (natural 
potassium chloride) of 62. The visible spectrum 
lies roughly between 0.3 and 0.8 pz. 

The experiments on the reflective power of metals 
now were made with Nernst lamps as sources of 
light and with rays of from 0.05 to14 ,.(ultra-violet to 
infra-red) ; the longer the waves the better became 
the agreement between theory and experiment. 
Concave mirrors of the respective metals were 
mostly applied. Other experiments were made on 
the absorption of light and its penetration into 
metals, "But as the reflective pore of metals, ex- 
pressed in the following formule by R in per cent., 
approaches 100 per cent. for very long waves, the 
penetration could not be determined in the same 
way as the reflection, and the emissivity was there- 
fore tested. According to Kirchhoff the emission 
from polished metals varies, for the same tempera- 
ture, directly as the term (100—R) ; it was, there- 
fore, only necessary to heat the metals to the same 
temperature — usually 170 deg. Cent.— and to 
compare their radiations with those of the abso- 
lutely black body. Transparency and opaqueness 
have also been investigated, the whole work 
being done by Professors Rubens and EK. Hagen, 
director of the Reichsanstalt, in that institu- 
tion. It resulted that for long waves (uy = 25.5) 
the emissive power is indirectly proportional 
to the'square root of the electric conductivity, and 
the emissivity changes at higher temperature when 
the conductivity of metals decreases in accordance 
with theory. Formulated, the results were 


(100 - R) ve =C, = K/ Jd, 


the value of the constant K being found 38 or 
37, instead of the theoretical 36.5. The constant 
C varied with the wave-length A, and depended 
only upon this wave-length (derived from radia- 
tion tests), and the velocity of light. If we 
divided the emissivity of a metal for the wave- 
length \ (taking the emissivity of the black body 
as 100) by C, and squared the quotient, we obtained 
the electric resistance in ohms per metre length of 
1 square millimetre section. This law held for a 
large number of metals, for many alloys of low 
and high melting-points, and, what is particularly 
interesting, for the nickel steels which were known 
in two modifications, a magnetic and a non-magnetic, 
whose electric resistances differ verystrongly. Ch. E. 
Guilleaume had studied these alloys, and placed sam- 
oe at the disposal of Rubens and Hagen, and they 

ascertained that the optical properties varied with 
the electrical. The change from the one modification 
into the other was effected by cooling the steels in 
liquid air or by heating them to 550 deg. Cent.; an 
alloy with 30 per cent. of nickel showed the mini- 
mum electric conductivity 1.17. The cooling com- 
pletely changed the surface structure of these 








alloys, while in cases where low temperature did 
not change the surface, the optical properties :did 
not change either. Liquid bismuth and its alloys 
behaved normally in these respects, solid bismuth 
formed the only exception known; the abnormal 
behaviour might be connected with the crystalline 
structure of the metal. ia 

While Lord Kelvin spoke with enthusiasm of the 
triumphant progress achieved, establishing the 
continuity of radiation over so wide a range, Pro- 
fessor Larmor pointed out that all the difficulties 
concerning long and short waves had not been over- 
come. Dr. Glazebrook, Sir O. Lodge, and Pro- 
fessor Trouton also discussed the questions raised 
by Professor Rubens. 


Exectric ConpUcTIVITY OF AIR AND BAROMETRIC 
PRESSURE. 


This paper, by Mr. John Don, B.Sc., F.I.C., of 
Peterhead Academy, Aberdeen, formed an interest- 
ing confirmation of the views of Elster and Geitel. 
The author pointed out that Elster and Geitel had 
observed that an insulated electric conductor lost 
its charge in free air more rapidly in bright sun- 
shine, at low barometer, and when the wind was 
blowing from the hills, than in foggy, dusty, or 
cloudy air, and that the source of the free ions in 
the air was probably to be found in radium emana- 
tions from the soil. In his experiments—possibly 
the longest-continued series so far undertaken— 
Mr. Don makes use of an electroscope suspended 
in a box, through which air is aspirated at a mea- 
sured rate. He had recently improved this electron- 
scope, as he first called it, by making the leaves, 
which are suspended by silk fibres over a diaphragm, 
of unequal size, and he had noticed that small 
leaks occurred both with high and low, but steady, 
barometers, while the loss of potential was greater 
with a falling barometer than with a rising barometer. 
Analysing ‘his data after Karl Pearson’s method of 
correlation, he found that there existed a correlation 
to the value of 37 per cent. between the conduc- 
tivity of air and the variation of the barometric 
pressure. This would show that a falling baro- 
meter allowed an escape of air from the soil. Mr. 
Don has also experimented on the radioactivity of 
certain rocks and clays. 


(To be continued.) 








THE ST. LOUIS EXHIBITION. 

Tue GeneraL Execrric Company’s Exutsirs. 

(Continued from page 301.) 

Unit-Control System.— When giving a brief survey 
of this company’s exhibits a few weeks ago,* we 
mentioned that the railway exhibits were of special 
interest, there being a typical reproduction of the 
equipments furnished for the Interboro’ Rapid 
Transit Company, of New York. However, some 
improvements have been evolved since the New 
York lines were supplied, and these are shown at 
the St. Louis Exhibition. No information has, as 
yet, been prepared by the company regarding this 
system ; perhaps the clearest way will be to. de- 
scribe the train-control which the General Electric 
Company has supplied for operating the Intramural 
Railroad in the Exhibition grounds, and afterwards 
to point out how many of the controlling operations 
have been made automatic for the New York 
equipments. 

The Intramural Railway is furnished with a 
combination of apparatus entitled ‘‘The Sprague 
General Electric Type M Control System.” This 
was designed with the object of bringing about a 
more perfect method than previously existed, of 
operating a train of motor-cars and trailers, coupled 
in any combination, as if it were a single unit. 

Fig. 23 is a diagram of the apparatus and 
connections, which will be understood by the 
following explanation:—The controlling device 
fitted to each motor-car consists essentially of a 
master-controller A as well as the motor-controller. 
The latter, comprising the contactor or electro- 
magnetic switches and reverser, is usually situated 
beneath the car, and controls the power-circuits 
directly for the motors, placing them in series and 
parallel, besides governing the starting resistance 
in series with them; it is worked electrically, 
establishing the desired motor-connections through 
the medium of the master-contruller. This master- 
controller, operated by the motorman, is similar 
in construction to, but smaller than, the ordinary 
cylinder-controller. “Its function is to control 





* See ENGINEERING, page 71 ante. 











Serr. 16, 1904. | 





ENGINEERING. 


369 











these electro-magnetic switches or contactors B, 
which open and close the various circuits forming | 
the connections with the motors and resistances, 





besides operating an electrical reverser, the duty of the car; from these connection-boxes similar | 


of which is to connect the field and armature leads | 
of the motor in such a manner as to. govern the | 
direction of motion of the car. The contactors and 


a 























cable, composed of nine or ten small insulated 
wires, the ends of which are. brought to. contacts 
into the connection-boxes D located at each end 


cables are taken to the coupler-sockets E, as. well 
as to the controllers and cut-out F. . The connec- 
tions of all these cables are identical on each car, 



































| No connections carrying heavy currents are taken 
‘to the master-controller at all, and this is the only 
| piece of apparatus handled by the motorman... . 

By what has already been said it’ will be evident 
that on energising the proper wires by means of, 
the master-controller, similar contactors, reversers, 
&c., will be operated simultaneously. on each motor- 



















































































Main Switch 
oe | Masta Gopsroler 
ControV Cut out Switch ¥ 
Fig. 23 § i 
A' S 
Fuses E 
: “ 
! = 
ee uu) 
Coniro Riveostats 
Rheostat . 
| ¢ Res SS si 
| ——~) — =) 
\ x i oa 
Maur Fuse 
e 
B Contactors tr Boxes roy -_ J 
(Ze E 
= 





























(8440 1) 





| 
| 





| correct direction. 


Fig. 25. 























Fic. 25. Parr or Maanetic Birow-Our 
CONTACTORS. 


and the coupler-sockets are provided with lugs 
enabling the connection being made only in the 
In this manner the connections 
are at all times made to the corresponding fingers 
of the master-controllers, and again through this 
medium to the correct contactors and reversers 


‘operating the various coils throughout the train. 


reversers are both dependent on asolenoid for their 
action, the exciting current being admitted to their | 
coils through the master-controller. 


Every motor and trail-car is fitted with a train 





All wires and connections carrying current supplied 
direct from the master-controller form the control 


| circuit, whilst those carrying current for the motors 





Fic. 23. DracramM or SpraGuE-GENERAL ELectric Tratn-ContTRoL System. 
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Fria, 26. Set or Five Contactors 1n Casina. 


car throughout the whole train, irrespective of the 
number of motor-cars, as in a complete train every 
set of apparatus is connected up in multiple. 
Taking these various parts separately, the master- 
controller illustrated in Fig. 24 is considerably 
smaller than those usually used on street cars. It 
carries a current of only 2.5 amperes as a maximum 
for each equipment, no matter what the horse- 
power may be, and weighs 130 lb. It is  pro- 
vided with two handles—one for operating and 
the other for reversing. Experience has proved 
that this is a better arrangement than having only 
one ‘handle to move in two directions. Many 
accidents have happened due to the motorman, 
on being hurt, or from other causes, leaving thie 
controller in a working position and not being able 
to stop the car in time to avoid trouble. To 
obviate such contingencies an automatic safety 
device for opening the circuit, should the motor- 





from the source of power form the ‘‘power circuit.” 





man release his hand from the master-controller 
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handle, is provided. The control-circuit is auto- | make connections between the different pieces of 
matically opened by means of auxiliary contacts in | controlling apparatus. Boxes are furnished for 
the po Se. tet which are brought into operation | making connections between the control-circuit 
and open the circuit when the button seen on top ‘cables at junction points without splicing. Small 
of. the handle in Fig. 24 is released.. When once | eoPPer terminals are also supplied for attaching to 
the pressure has been taken from this knob it is | the end of the conductors. From each connection- 
impossible to supply current to the motor before; box, situated at the end of each car, the cables 
the handle is again brought to the first position. | terminate in sockets, which are joined to those of 
This device is separate and entirely distinct from | the next car by means of short lengths of flexible 
the main cylinder in its action. The reversing-‘\cable fitted with plugs, as illustrated in Figs. 28 
handle being moved in the proper direction, con- and 29. Each of the sockets shown contains nine 
nections are made for throwing the reverser to insulated metallic.contacts for connection with the 
either forward or backward position, as the case | wires from the train cables. These couplers are 
may be. This action, however, only takes place | provided with spring catches to hold the plugs in 
after the master-controller is brought to the first contact, but at the same time will permit them 
position, when it is thrown off the line and ground | being automatically released should two cars sepa- 
connections are severed from all the operating coils rate. The rheostat illustrated in Fig. 30, consisting 
of the contactors, leaving none of the wires in the of brass tubes wound with high-resistance wire, is 
train cable alive. | used during acceleration to cut down the operating 
The contactors shown in Fig. 25 form the means current to a value approximating that used when 
of cutting in and out resistance, making and break- | five or six coils are connected in series. The wires 
ing the main circuit between the source of power | are insulated from the tubes by a special process of 
and the motors, and changing the motor connec- | japanning, and the whole is contained in a sheet- 
tions from series to parallel. Each contactor has | iron case for protection. 
a movable arm provided with a renewable copper; Both cut-out switches and fuses are used in the 
tip, and a coil for actuating this arm when current | control-circuit. The switch installed on each motor- 





REVERSER. 


Fia. 27. 


is supplied from the master-controller. It is 
designed in such a manner that the motor circuit is 
closed only when current is flowing through its 
operating coil, and immediately upon the control 
circuit being broken, the arm drops by gravity, 
assisted by a spring action, and opens the power 
circuit. Mach contactor is furnished with a mag- 
netic blow-out capable of disrupting the power 
circuit under conditions far exceeding the normal. 
The copper tips or contact-pieces come together 
with a wiping action when being closed, cleaning 
and smoothing their surfaces. All the contactors 
forming part of one equipment are practically 
identical, and their component parts subjected to 
burning or wear are few in number and readily 
renewed. At first the contactors were fixed 
separately, but now several are attached to one 
base to eliminate interconnections and save space. 

Fig. 26 illustrates five contactors mounted in a 
box ; the casing protects them from any dust, &c., 
coming from the brake-shoes or elsewhere. Venti- 
lation is provided by- perforations in the casing, 
but when desirable these can be closed by means 
of a shield. 

The reverser is somewhat similar to the ordinary 
cylindrical motor-reversing switch, with the addi- 
tion of electro-magnets for throwing it to either the 
forward or reverse position. The construction is 
shown in Fig. 27, where the operating coils are 
seen. These are similar to those used on the con- 
tactors, but in this case the coils are supplied mo- 
mentarily with the full-line voltage to secure a more 
reliable and prompt action; but immediately the 
throw has actually taken place, the reverser-coil is 
put in series with the contactors, the resistance of 
which cuts the current down to a safe working 
value, giving an equal potential across all active 
coils. A fuse is provided for protecting these coils, 
which will open the circuit immediately should the 
reverser not act. When the position of the reverser 
fails to correspond with the direction of movement 
shown by the reversing-handle on the master-con- 
troller, no current can be taken by the motor; but 
when the motors are receiving current, the operat- 
ing coil is energised, and the circuits are interlocked 
to prevent the possibility of throwing in opposite 
directions. 

The control cables are flexible, built up of dif- 
ferently-coloured insulated conductors; they are 
used for the train cables, and, where possible, to 


}ear to disconnect the operating coils of the con- 
tactors and reverser frei the train cable, as arule, 





The operation of this equipment gives the same 
results as that just described, with the exception 
that the system now under consideration may be 
worked automatically or otherwise, as ~desined ; 
instead of opening the circuit completely between 
series and parallel, it is bridged by short-circuiting 
one motor in the transition point before throwing 
the motors into parallel. This is to insure 
even acceleration during the change of connec- 
tions. The self-acting features are accomplished 
by the automatic nature of tlie master- con- 
troller. The operation of throwing the work- 
ing handle directly into the full parallel posi- 
tion, or to any other intermediate position, winds 
up a coiled spiral spring, which in unwinding 
actuatesa train of gear-wheels, causing the cylinder 
carrying the segments to rotate at a fixed rate of 
speed, which, if unconstrained by any other agent— 
that is tosay, when the operating-handle is thrown 
right over—-would accelerate the car or train from 
rest to full speed in about five seconds. In order 


to regulate the acceleration by supplying the de- 
sired number of amperes per motor, a governing 
device is employed, which, in conjunction with a 
governing relay in the field of one of the motors, 
limits the speed of the controller cylinder, only 
allowing it to advance at a rate giving the predeter- 
mined acceleration. 


This device consists of two 
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has nine points. The fuses are sufficient in number 
and placed at such points in the control-circuit to 
efficiently protect it. These may be divided into 
three groups :—(a) one fuse protecting series com- 
bination of contactors; (b) one fuse protecting 
parallel combination of contactors ; and (c) one fuse 
protecting all contactors governing the resistance 
points. A separate switch with a magnetic blow- 
out (see A!, Fig. 23) is installed to cut uff the cur- 
rent from each master-controller. When this switch 
is opened, all current is cut off from the master- 
controller protected by it. 

Passing from this system to that displayed in 
the Palace of Electricity, we have already men- 
tioned in a previous issue that the apparatus is 
supported about 9 ft. from the ground on the under- 
side of a model car-base. The cab at the end con- 
tains the master-controller, air-brake valve, and 
switchboard panel. On the latter are mounted 
the main motor cut-out switch, the pump switch, 
various other controlling switches for light and 
heat, and the control-circuit fuses. The motors 
are two in number, placed on a Hedley truck, 
which is in turn mounted on roller bearings in 
order that the whole apparatus may be seen under 
working conditions. Bach motor develops 200 


horse-power. They are built on similar lines to the 


G.E 66 used on the Manhattan Elevated Railway, 
New York, in that they have solid frames, the 
armatures being taken out through an end plate 
bolted to the motor casting. 





| in series with the field of No. 2 motor. 





lever arms pivoted to a revolving disc, and carrying 
at their free end what may be described as a brake- 
shoe. All the revolving parts are contained in a 
stationary cylindrical iron casing. By means of 
gearing the revolving elements travel at a greater 
speed than the controller cylinder. The retarding 
action of the brake is brought about by an electro- 
magnet, which, when energised, causes the lever 
arms to be attracted to the containing iron cylinder, 
and so retard the action of the controlling cylinder 
until the magnetising effect is discontinued. The 
flow of current in the magnet is governed by the 
relay, already mentioned, the solenoid of which is 
When the 
current in the motor exceeds the desired limit, the 
armature of the relay establishes connection through 
the magnet of the controller governor, causing the 
controller cylinder to stop turning till the current 
strength falls to normal. These operations con- 
tinue throughout until the full-speed position is 
reached, giving a smooth acceleration for any 
number of rated amperes per motor for which the 
relay may be set. 

This controller may also be used as an ordinary 
non-automatic controller by simply inserting a 
spring-pin, which locks the automatic device. The 
contactors are somewhat larger than those used in 
the system described before. Fourteen contactors 
are employed, the extra one being used in connec- 
tion with the automatic device. All wiring is run 
on the under side of 2-in. boards covered with 
asbestos, and the wires are enclosed in fireproof 
cleating screwed to the planking. 

The connection-boxes are of cast iron, and all 
the nine wire cables running from couplers, con- 
tactors, and controllers to these boxes are enclosed 
in iron piping. The rheostats—six in number— 
are placed behind the contactor-boxes, being on 
oak supports hung from iron stirrups, keeping 
them from 8 in. to 10 in. below the floor-level, 
. afford good ventilation and as a precaution against 

re. 

(To be continued.) 





Tue Wortp’s Sitver. — The production of silver 
throughout the world last year was 165,800,000 oz. Of 
this total, Mexico, which now holds the first rank as a 
silver - producing country, contributed 60,000,000 oz. 
Twenty years since the annual silver production of 
Mexico scarcely exceeded 20,000,000 oz. 
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PARKER'S AUTOMATIC WATER-GAUGE. 
CONSTRUCTED BY BELL’S ASBESTOS COMPANY, LIMITED, ENGINEERS, LONDON. 
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Tue difficulty of keeping water-gauge glasses clean 
on the inside, particularly with some kinds of water, 
is well known to engineers. The trouble arising there- 
from is sometimes very great, owing to the water-level 
in the glass being obscured. The ordinary method of 
cleaning the glasses is to open the drain or try-cock and 
allow the steam and water to blow through ; but this is 
not always effective, as the water does not have a 
chance to pass through the glass. 

In order to overcome this objection the Parker water- 
gauge, which we illustrate on the present page, was 
designed. In operation it is a distinct departure from 
otner types in use, being so constructed that when the 
«vain or try-cock is opened the water rushes upwards 
with a rapid rotary motion, and the glass is effectively 
cleaned out. 

: Fig. 1 of our illustrations is from a photograph, and 
shows the arrangement of the gauge very clearly ; 
“1g. 4 18 @ vertical section, taken at right angles to 
the boiler ; and Fig. 3 is a sectional plan. On refer- 
ring to these illustrations it will be seen at once that 
the chief difference between the fitting and the ordinary 
kind lies in the tube which connects the upper or 
steam cock with the lower or water ones, the object 
eee’ as before stated, to cause the water, when the 
“rain-cock is opened, to rush up through the glass and 
down the connecting-tube. It will be seen that the 
water is arr to take this course owing to the 
position of the two ends of the connecting-pipe on the 
fittings. A rotary motion is given to the water. by 
means of an internal spiral cut in the bottom fitting 
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Fig. 2. 
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just below the end of the glass. It is claimed that 
the glasses with this system last much longer than do 
glasses in ordinary fittings, as the change of tempera- 
ture is less when the drain-cock-is opened. 

In addition to the -above advantages, the gauge 
is so constructed that when the glass breaks, the 
water and steam are at once cut off automatically, 
without the possibility of trapping false water. This 
action is so quick and silent that provision is made for 
the ejection to the atmosphere of a small jet of steam 
in order to warn the attendant in charge that the glass 
is broken. All the cocks are asbestos packed. ese 
fittings are made ‘by the Bell’s Asbestos Company, 
Limited, 594, Southwark-street, London, 8. E. 








SHANKS AND CO.’S ELECTRICALLY- 
DRIVEN SLOTTING-MACHINE. 

Wr illustrate on page 366 a large slotting-machine 
which has been manufactured by Messrs. Thomas 
Shanks and Co., Johnstone, and which Ses 

oints of special interest. In the first place, it is’ of 
arge size—in fact, the latest and largest machine of 
the type made by the firm, in which the stroke is ob- 
tained through a revolving crank-disc. The stroke is 
limited to 30in., anything larger than this being 
dealt with by a special type of machine. 

The power is obtained from a large electric motor, 
which has a variable speed of two to one, This 
motor was made by Messrs. Vickers, Sons, and Maxim, 
Limited,.in accordance with instructions from Messrs. 
William Beardmore and Co., Limited, for whose new 
works at Dalmuir, on the Clyde, the slotting-machine 
has been made. 

The gross weight of the machine is 25 tons, and the 
total height with the balance-weight midway is 16 ft. 
6 in., while its total length on the ground, including 
the motor, is 19ft. 2in. The main casting is in one 


piece as self-containing all the strains on the principle 
of a punching-machine. 


It will be readily seen that 








this is much better than the ordinary plan of bolting 
the column and the bed at right angles together, which ” 
cannot be so good for securing rigidity and absence of: 
springing, so valuable in producing accurate work. 

It will be noticed in the illustration that a middle ™ 
rib is cast’ with the column, which extends well below » 
the ground line, and the outer sides are also extended, . 
all for securing. rigidity. Further, it will be seen that 
the bed has extension pieces added both laterally and 
longitudinally, because.the conditions of railway trans: 
port limits the frame casting to the size given. 

The drive from the motor is direct on to.two diffe- 
rential spur-wheels and pinions, which, combined with 
the varying speeds of the motor, secures any speed of 
cut which may be desired. This is clearly shown in 
our illustration. 

The vertical slide is over-balanced, and is fitted with 
a special steel relief tool-box, The compound slides 
are self-acting, and have two sets of feed: motions, 
which have a wide range of-variation.. The upper 
table rotates on a hardened steel pin having a steel 
bush ground perfectly true. The slides can be moved 
either independently or together, and they are each 
actuated by duplex screws. The distance from the, 
column to the tool-slide has purposely been made 
small, so as to enable heavy cuts to be taken without, . 
springing. For cutting moywore in large diameters a 
special distance-piece is used, by means .of which the’ 
space betweerf the tool and the column can be 
increased. 








ROLLING-MILLS FOR SILVER STRIP. 

WE illustrate on page 367 a bank of rolling-mills 
constructed by Méssrs. Taylor and*@hallen, Limited, 
of Constitution Hill, Birmingham, for -rolling down 
silver ingots into thé fillets or strips from which coin 
blanks are afterwards punched. The millshown on the 
left has rolls 14 in. in diameter by 14 in. long, whilst 
the two remaining mills have rolls 12 in. in.diameter by 
12 in. long.. These: rolls, are made out of hardened 
steel, finished true by grinding. . The three are driven 
by an underground’ countershaft, one end’ of which can 
be seen to the extreme left of our illustration, and any 
one of the mills can bé driven orstopped independently 
of the others, which is’a convenient feature of the 
plant, in that it simplifies the replacing of rolls when 
required. The worn rolls ate brought back to truth 
of form by grinding when necessary. Clutches con- 
trolled by hand-levers serve to start or stop each 
mill. The feed-screws are geared together, thus in- 
suring the perfect parallelism of the rolls, and the 
index-wheels are graduated in thousandths of an inch, 
thus enabling the strip to be rolled to the thickness 
desired with great precision. 








THE AUSTRIAN LLOYD’S STEAMER 
‘* AFRICA.” 
(Concluded from page 309.) 

WE now conclude our series of illustrations of the 
Austrian Lloyd’s liner Africa by publishing sections of 
the main engines on our two-page plate, and drawings 
of the boilers on page 374. The engines are’ of the 
triple-expansion type, each set having four cylinders 
and four cranks, balanced on the Yarrow, Schlick, 
and Tweedy system. The sequence of the cylinders is 
low, high, intermediate, and low pressure, reckoning 
from forward ; and their diameters in that order are 
44 in., 22} in., 37 in., and 44 in.; all having a 
piston stroke of 46 in. Piston - valves are fitted 
to the high-pressure and intermediate-pressure. cylin- 
ders, and double-ported flat valves, having relief-frames 
to the low-pressure cylinders. The valves are worked 
by the usual double-eccentric link motion. The re- 
versing engines are of the direct-acting steam and 
hydraulic type. Slot-levers are fitted to the reversing 
shaft to enable the cut-off in the different cylinders to 
be adjusted independently of each other. The front 
columns, adjacent to the centre of the ship (Fig. 15, 
page 303 ante), are of castiron, and of the cndiuaey split: 
type, with separate guide-faces. The shafting through- 
out is of mild steel, finished bright. The propellers 
have four blades of nickel steel with a cast-iron 

One air-pump, 22 in. in diameter, and two feed- 
pumps, 3% in. in diameter by 21 in. stroke, are fitted 
to each set of engines, and are driven by levers from 
the intermediate-pressure engine crosshead. The con- 
densers are of cast iron, cylindrical in form, and 
ca in the wings of the ship, The tubes are of 

rass #in. in external diameter, having a total con- 
densing surface of 5978 square feet. The water is 
circulated through the tubes by a centrifugal pump. 
There is one to each condenser, and each is driven by 
an independent steam-engine.. A pair of Weir’s direct- 
acting feed-pumps and feed-heater, with automatic 
control gear, are fitted in the engine-room; a Weir's 
fire and bilge pump; a duplex sanitary pump; -a 
duplex ballast. pump; and a further duplex pump to 
supply water to the ash-ejector. 

e boilers illustra on e 374 are four in 
number, single-ended, of the cylindrical miultitubular 
type. Each boiler is 15 ft. 6 in. in diameter by 12 ft, 
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long, and each has six Deighton furnaces, the total 
heating surface being 10,254 square feet, and the grate 
area 244 square feet. The working steam pressure is 
200 lb: per square inch. Howden’s forced-draught 
system is applied to the boilers; there being one 
102-in. fan for supplying air to the furnaces, having 
two tandem engines, one driving the fan and one as 
stand-by. 

‘Throughout the trial the engines worked admirably, 
without the slightest sign of heating ; no water was 
used on crank-pins or eccentric straps. The power de- 
veloped on the measured mile was 4688 indicated 
horse-power—i ¢., 2331 indicated horse-power in the 
starboard engine and 2357 indicated horse-power in the 
port engine, both engines running at 94 revolutions 
~ minute. The mean speed of the vessel was 16.36 

nots. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm on 
Thursday in consequence of the improved character of 
the advices from America, but only a trifling business 
continued to be done. The price of Cleveland rose 2d. 
per ton for cash and 14d. for one month. Buyers’ prices 
were 43s. 4d. cash and 43s. 5d. one month, and sellers 
asked 43s. 44d. and 43s. 6d. respectively. The afternoon 
prices were 433. 44d. and 43s. 5d. buyers and sellers 
respectively, and 43s. 54d. and 43s. 6d. were the month’s 
prices. The settlement prices were :—Scotch, 50s. 3d. ; 
Cleveland, 43s. 44d.; and Cumberland hematite iron, 
52s. 3d. per ton. There was rather more doing on 
the following day, and prices of Cleveland warrants 
remained steady round Thursday’s closing quotations. 
The bulk of the business transacted was for odd dates, 
ranging from 7 to 27 days, while values varied from 
43s. 5hd. to 43s. 64d., and the turnover was 8000 tons. 
Cleveland iron was flat in the afternoon, prices declining 
2d. to 43s. 3d. cash and 43s. 44d. one month. Business 
was also done at 43s. 3}d. fifteen days, the turnover aggre- 
gating 2500 tons. The settlement prices were :—50s. 3d., 
433. 45d., and 52s. 3d. per ton. Not much change took 
cog on Monday, except that an easier tone prevailed ; 
but on mye gf business was very quiet; indeed, only a 
few lots of Cleveland changed hands at the forenoon 
session, while in the afternoon nothing was done. Prices 
were easier, especially for cash. The pig-iron market 
continued inactive and featureless. Prices were again 
rather easier, Cleveland giving way 1d. per ton for cash 
and 14d. for one month. At the close there were sellers 
of Cleveland at 433. 1d. cash and 43s. 3d. one month. 
Business was done in the forenoon at 43s. and 42s. 114d. 
one month. The settlement prices were : — Scotch, 
50s. 3d.; Cleveland, 42s. 104d.; and hematite iron, 
52s. 3d. In the afternoon business was done at 50s. 
Scotch buyers and 503. 6d. sellers—no monthly transac- 
tions. Cleveland was done at 42s. 11d. buyers, and sellers 
1d. per ton higher. The respective month’s prices were : 
43s. 1d., and buyers 43s. 04d., and sellers 43s. 1}d. An 
improvement took place in the pig-iron market this 
morning. There was a recovery of 2d. to 24d. in the 
price of Cleveland warrants, combined with an expansion 
of business. Iron at a month was particularly firm up to 
433, 4d., while for cash 43s. 74d. was paid, and the turnover 
was 7000 tons. The tone continued good in the afternoon, 
when prices remained firm. The turnover was 5000 tons. 
A moderate business has been done in Middlesbrough 
warrants during the week, and prices have advanced from 
42s. 114d. to 43s. 6d. cash, closing with sellers at 43s. 3d. 
The improvement is a market improvement which may 
be ey down to the state of the account. The small 
stocks lend themselves very readily to operations of this 
kind, so that'a little buying or balling makes a prompt 
change in quotations with which trade has nothing todo. 
Makers have been free sellers, both prompt and forward, at 
433., although they now expect a little more money in view 
of the higher value of warrant iron. Scotch makers’ prices 
are as follow :—Coltness, 52s. 6d.; {Gartsherrie, 56s.; Sum- 
merlee, 56s.; Clyde, 55s. 6d.; Langloan, 62s. 6d.; Calder, 
57s.—all the foregoing shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan}, 56s. 6d.; Shotts (shipped at Leith), 
57s. 6d.; Carron (shipped at Grangemouth), 57s. per ton. 


‘Scotch Steel Trade.—Not much change has taken place 
in the local steel trade. Makers are looking forward 
anxiously for prices to go up, and there are some indica- 
tions that prices will improve in the near future. 


Sulphate of Ammonia.—If anything, the market for 
sulphate of ammonia is a little firmer, the current price 
being 11/. 15s. per ton. Makers stick to their ideas about 
forward values. It may be mentioned that the New 
Provan Gas Works are being formally opened to-day, 
and the residual products works will eventually occupy 
a_large space, one of. the residuals being sulphate of 
ammonia. - There will eventually be two units .of the 
works making sulphate, each caps ble of making nine tons 
per day. his is calcula to affect the market. 
12/. 5s. is the figure indicated as that which is to prevail 
in the spring months. The demand is improving—11/. 15s. 
to 11. 17s, 6d. is the ruling price, Glasgow or Leith 
delivery. 


, Coal.—The coal trade of the West of Scotland marks 
an improvement during the past week in the way of 
demand for some classes of fuel, but there is no appreci- 
ablé advance to record as regards prices. ‘ House-coal is 
more active, but otherwise unchanged. Steam coal is per- 
haps moving off a little more freely at the figure which 
has ruled for some time back. Splint continues plentifu 
with price unchanged. Ell of the best quality is in goad 


request, with price, if anything, the turn firmer ; and the 








poorer sorts of this class also give indications of a better 
tone. Treble and double nuts have a ready market for 
home consumption and export, and values are inclined 
to harden. First-class dross and single nuts and all kinds 
of small stuff have ample outlet at present, with a firmer 
tendency in respect of prices. Quotations f.o.b. Glasgow 
may be taken to-day as follows:—Stock coal, 8s. 3d. to 
8s. 6d. ; splint, 83. to 8s. 3d. ; and ell, 8s. 14d. to 8s. 104d., 
according to quality. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sewage-Disposal of Sheffield.— At the last meeting 
of the Shettield City Council it was decided to apply to 
the Local Government Board for sanction to borrow 
270,369/. for the extension and improvement of the sewage- 
disposal works of the Corporation at Blackburn Meadows. 
For some years past the Corporation officials have been 
engaged in studying the serious problem of sewage-dis- 
posal. Not many years ago a lime process was adopted, 
with the consent of the Local Government Board, but the 
latter have now discovered that this treatment is alto- 
gether wrong, and although Sheffield has expended a sum 
approaching 50,000/., the citizens were told they would 
have to adopt some other system. After careful experi- 
ment the Corporation have at length decided upon_bac- 
teria beds in the vicinity of their present works, and the 
utilisation of the land now used for sewage-disposal. The 
estimate of the cost of the scheme, which is similar to 
that adopted at Manchester, is as stated above. 


Public Companics.—The annual report of the Staveley 
Coal and Iron Company shows profits for the year ending 
June 30 amounting to 93,974/. A sum of 20,000. is 
written off on account of special expenditure on new 
plant and machinery, and a dividend at the rate of 74 per 
cent. declared, carrying forward 25,6587. For the two 
previous years the Staveley Coal and Iron Company dis- 
tributed 10 per cent. on the ordinary shares, while 26% 
per cent. was paid for the period ending in 1901, and 334 
per cent. for 1899-1900.—Messrs. Kayser, Ellison, and 
Co. at their annual meeting last week declared a dividend 
at the rate of 10 per cent. for the year.—The half-yearly 
report of the Leeds and Liverpool Canal Company shows 
that the revenue for the half-year exceeds that of the 
corresponding half in 1903 by 4256/. The net revenue 
account shows a total amount to dispose of of 26,465/. The 
directors recommend a dividend at the rate of 1 per cent. 
per annum on the ordinary stock. 


Iron and Stccl.—The slightly improved prospects in the 
iron and steel trades of the district are maintained, but 
the inquiries for both raw and manufactured material 
have not, so far, resulted in any weight of orders. It is 
believed, however, that the restricted output and the 
small stocks held by consumers will ensure a fair demand 
with the beginning of next quarter. Export returns are 
by no means encouraging, and the remarkable falling 
away of the traffic of some of our large railway —— 
does not promise a continuance of the better conditions 
recently chronicled. The current quotations for pig iron 
show no improvement. Notwithstanding strenuous 
efforts to keep stocks as low as possible, these have 
recently increased, there being an entire absence of 
speculation. There is a continuous decrease in the export 
of iron and steel manufactures, and employment is diffi- 
cult to obtain. In the file and edge-tool trades reports 
are varied, some firms having had a distinctly better 
quarter, while others state there is little, if any, improve- 
ment. 

South Yorkshire Coal Trade.—Business generally con- 
tinues very quiet, and there has been little change of note 
during the past week. Trade conditions are depressing, 
and though work is being distributed as far as possible, 
the hours of labour are continually decreased. House- 
coal sales are low, though merchants state that the effect 
of the colder weather has been to stimulate the demand. 
London and the South are only taking a summer tonnage. 
The advancing season is having its effect on the steam- 
coal branches. Business, however, continues fairly active 
in the export departments, which compare very favourably 
with recent years. There is a falling off in the supplies 
required by home railway companies, but this has not 
been sufficient to affect values. Gas-coal is moving more 
freely, and best qualities of slacks are in demand. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was not a 
very numerous attendance on ’Change, and the tone of 
the market was not at all cheerful. Quotations all round, 
in fact, were easy, and only a small business was re- 
corded. No.:3 g.m.b. Cleveland pig was dis 
of by both makers and merchants at 43s. f.o.b., and 
some of the latter were rather anxious to sell at that price. 
No. 1 still stood at 45s., and No. 4 foundry at 42s. 9d. 
The lower qualities of Cleveland iron were repor 
wre Grey forge was kept at 41s. 9d., but mottled 
ell to 40s. 9d., and white to 40s. 6d.—a drop of 3d. each. 
East Coast hematite pig was again very dull, and those 
interested in this branch were obliged to admit that the 
outlook for the future was gloomy and discouraging. 
Makers complained greatly that they were losing money 
at current quotations, and there can be no doubt that 
such is the case, for whilst quotations for hematite have 
been steadily falling for some time past, cost of produc- 
tion has not lowered. In spite of all the efforts of 
producers to prevent further fall, quotations were again 
reduced. Mixed numbers were on sale at 49s. 6d. for 
early delivery, and some sellers were anxious to secure 


business at that aoe No. 1 was 503., and No. 4 forge 
7s. 9d. Spanish ore was not reduced in price, but, if 
anything, it was a shade easier. Rubio of 50 per cent. 
uality was still put at 14s. 6d. ex-ship Tees. To-day 
the market ‘was a little stronger so far as Cleveland 
foundry qualities were concerned; but prices were not 
actually raised. 

Manufacturcd Iron and Steel.—There is very little new 
to report with regard to the manufactured iron and steel 
branches of the staple industry. Most departments are 
characterised by very considerable quietness, and pro- 
spects for the future are discouraging. Messrs. Bolckow, 
Vaughan, and Co., Limited, are reported to have booked 
an order for 8000 tons of rails for West Australian Rail- 
ways in the face of American competition.. The price 
paid is said to be one of the lowest on record. The 
market quotation for heavy sections of steel rails is still 
4l. 10s., but 47. 5s. net at works has been accepted, and 
even as low as 4/. might be taken. Market prices are :— 
Common iron bars, 6/. 2s. 6d.; best bars, 62. 12s. 6d.; 
iron ship-plates, 6/. 7s. 6d.; iron ship-angles, 6/. 2s. 6d.; 
steel ship-plates, 5/. 12s. 6d.; steel boiler-plates, 7/. ; 
steel ship-angles, 5/.; steel joists, 5/. to 5/. 5s.; steel 
sheets (singles), 7/. 5s.; and steel sheets (doubles),7/. 15s.; 
—all less the customary 24 per cent. discount. 


Coal and Coke.—Fuel is fairly steady, and, on the 
whole, in moderately good demand. Demand for gas- 
coal, as is usual at this period of the year, is growing ; 
but prices for lengthy contracts are by no means strong. 
Bunker coal — steady, with a fair business doing ; 
but there is abundance offering, and unscreened qualities 
range from 7s. 9d. to 8s. f.o.b. Household coal is very 
quiet. Coke shows little change. Average blast-furnace 
qualities keep at 14s. 3d. delivered here. Coke for ship- 
ment is irregular in price, and may be put at anything 
between 16s. and 16s. 6d. f.o.b. 








New DanisH ATLANTIC STEAMERS.—The United Steam- 
ship Company, Copenhagen, is determined to keep up 
the direct trade with America, and has decided to build 
two new steamers in lieu of the Norge, which was lost 
some little time ago. The company has invited tenders 
from Messrs. Stephens and Son, Glasgow, the Vulcan 
Company, Stettin, and Burmeister and Wain, Copen- 
hagen, for the two new boats, the size of which, however, 
has not been definitely settled, but it will be between 
8000 and 10,000 tons. The order may be extended to 
three boats, so that two older boats can be relieved, and 
nothing but new, thoroughly modern steamers be 
engaged in this trade, with sailings every ten days. 





Our Coat Asroap.—The exports of coal from the 
United Kingdom in August were 3,933,176 tons, as com- 
pared with 3,840,319 tons in August, 1903, and 3,573,091 
tons in August, 1902. The principal exports were made 
as follows :— 





Aug., 1904. Aug., 1903. | Aug., 1902. 








Country. 
tons | tons tons 
Russia 351,734 | 388,955 343,768 
Sweden 379,869 | 331,241 341,803 
Germany 609,641 | 544,346 | 543,578 
France 522,690 (| 483,307 | 515,846 
Italy .. 512,250 | 549,564 | 470,607 


It will be seen that the demand for British coal is in- 
creasing again in France, although the imposition of an 
export duty of 1s. oa ton some axes years ago had the 
effect of reducing the imports for a time. The aggregate 
exports to August 31 this year were 30,548,820 tons, as 
compared with 29,743,175 tons and 27,588,766 tons in the 
corresponding — of 1903 and 1902 respectively. The 
shipments to the principal British coal-consuming coun- 
tries figured in these aggregates as follows :— 











Country. 1904. | 1903. | 1902. 

“ | tons } tons | _ tons 
Russia... 1,979,811 | 1,714,799 | 1,609,086 
Sweden 2,064,72 1,964,205 1,781,409 
Denmark 1,498,540 , 1,338,096 | 1,269,099 
Germany 3,960, 3,949,239 | 3,715,485 
France 4,485,222 | 4,504,798 | 4,558,939 
Spain .. 1,615,403 1,547,365 1,618,096 
Italy .. 4,357,381 4,218,028 |- 4,022,835 
Egypt 1,487,794 , 1,884,967 | 1,292,359 


! j 





Of the 30,548,820 tons of coal exported to August 31, this 
year, 23,268,433 tons were steam-coal. Including coke 
and patent fuel, the aggregate exports of combustible 
from British ports in the first eight months of this year 
were 31,859,459 tons, as compared with 30,791,366 tons 
and 28,710,244 tons in the corresponding periods of 
1903 and 1902 respectively. The quantity of coal 
re for the use of steamers e in foreign 
trade to August 31, this year, was 11,303,792 tons, as com- 
pared with 10,939,195 tons in the corresponding eight 
months of 1903, and 9,885,812 tons in the corresponding 
eight months of 1902. In one way or another, accordingly, 
coal left the shores of the United Kingdom in the first 
eight months of this year to the extent of 43,163,251 tons, 
as compared with 41,730,561 tons in the corresponding 
period of 1903, and 39,596,056 tons in the corresponding 
period of 1902. Our coal shipments have thus been pro- 
ceeding this year at the rate of 64,744,876 tons per annum, 
as compared with a ey ron eye of 62,595,841 tons 
per annum in 1903, and 59,394,084 tons per annum in 
1902. The rapid increase in these totals will not escape 





attention. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been no change for the better in 
the demand for the best and second-class large steam 
coal, and no improvement is anticipated until existing 
accumulations on railway sidings are materially reduced. 
The general outlook is, however, not unfavourable. The 
best large steam coal has made 13s. 9d. to 14s. per ton, 
while secondary descriptions have brought 12s. 3d. to 
13s. 6d. per ton. There has been a fair inquiry for house 
coal;'the best ordinary qualities have made 133. 6d, to 
14s. per ton, while secondary qualities have ranged from 
103. 6d. to 13s. per ton; No. 3 Rhondda large has been 
quoted at 13s. to 13s. 3d. per ton. Foundry coke has 


brought 17s. 6d. to 18s. 6d. per ton, while furnace ditto } } 


has made 15s. to 16s. 6d. per ton. As regards iron ore, 
Rubio has been quoted at 13s. 6d. per ton; Almeria at 
13s. 6d. to 13s. 9d. per ton; and Tafna at 13s. 6d. to 
13s. 9d. per ton, charges including freight. 


New Cruiser for Pembroke.—The drawings for a new 
armoured cruiser, for which provision was made in the 
shipbuilding vote for the current year, have been received 
at Pembroke Dockyard. The ship will be modelled upon 
the same general lines as vessels of the Duke of Edin- 
burgh class ; but she will be of lighter build and will be 
protected with thinner armour, although designed to carry 
a heavier armament. She will be 490 ft. long. Her 
armament will include eight 9.2-in. breech-loading guns. 


The Swansea Valley.—The coal trade of the Clydach 
district is reported to be in a depressed condition. The 
production of pig iron has been about an average, but 
the output of steel leaves something to be desired. Em- 
ployment in the tin-plate trade has been fairly regular. 
A couple of new tin-mills have been started at the Aber 
Works. 

Welsh Coal for the Cupe.—A Cape Government railway 
contract for the supply of 150,000 tons of best double- 
screened Cardiff steam coal is understood to have been 
secured by Messrs. Houlder Brothers, Limited. The con- 
tract price is stated to be 27s. per ton, including freight. 


Barry Railway.—The electrification of the Barry Rail- 
way has been under the consideration of the directors for 
some time. A committee, consisting of Mr. R. Forrest, 
Mr. T. R. Thompson, Mr. D. Davies, Mr. Hood, Mr. 
J. H. Hosgood (mechanical superintendent), Mr. W. 
Waddell (acting engineer), recently visited Milan and 
other places on the Continent for the purpose of inspect- 
ing railways which have been electrified under different 
systems. 


Welsh Coal for Belligerents.—It is understood that the 
Russian Government has placed, through foreign agents, 
further orders for 160,000 tons of Welsh coal to be 
shipped during the next three months. The total war 
shipments of Welsh steam coal since the outbreak of hos- 
tilities are estimated at 2,282,000 tons, of which Japan 
has taken about 900,000 tons and Russia the remainder. 


Kidwelly.—The Gwendraeth Works, which, during the 
last ten years, have experienced great vicissitudes, are to 
be re-started. Elaborate alterations and repairs have 
been made in the works, and three mills are practically 
ready to start, while three others are to be set guing as 
soon as possible. 


Swindon Engineers in Wales.—About 20 members of 
the Junior Institution of Engineers connected with the 
Great Western Railway works at Swindon are paying a 
visit to South Wales. On Friday and Saturday they 
visited most of the important works in the neighbour- 
hood of Cardiff and Swansea. 








MISCELLANEA. 

Unpber the auspices of the Indian National Congress, 
an exhibition will be opened at Bombay at the end of 
December next. The undertaking will be entirely in the 
hands of native gentlemen and merchants, and any British 
firms who may wish to exhibit should apply to the Hon. 
Mr. Vithaldis Damodher Thackersey, at the Exhibi- 
tion Office, Bombay, or to the British Committee of the 
—— National Congress, 84 and 85, Palace Chambers, 


The latest st report of the Simplon Tunnel 
works shows that only some 269 metres of rock remain 
to be pierced at the end of August before the headings 
meet. Owing to the difficulty of draining away the 
inrush of hot'water on the northern side, work there has 
been entirely suspended ; but on the south the progress 
made for the month was 157 metres. It would thus 
seem that, if all goes well, the headings should meet 
about the end of. October next. The temperature of the 
working fae’ is now 108.5 deg. Fabr. 


We note that the Pennsylvania Railroad Company is 
about to revert, at least tentatively, to the system of run- 
ning locomotives with a single crew, and to abandon the 
present practice of ‘‘ pooling,” by which the first engine 
into a round-house was e the first out, and thus had 
« different driver and stoker on almost every run. The 
trouble with the ‘‘ pooling” system has lain in the insuffi- 
ciency of the time allowed for cleaning and repairs, par- 
ticularly in view of the fact that each crew that manned 
the engine had no interest in doing any cleaning or effect- 
ing any small repairs themselves, since it might be some 
aa they would again be running that particular 


. A large party of members of the Litge Association of 

sngineers, the leading technical society in Belgium, were 
entertained at dinner at the Hotel Cecil on September 13 
Ny the Iron and Steel Institute. The chair was taken by 
Mr. E. Windsor Richards, who was President of that 


Society during the Belgian meeting in 1894, and eloquent 
speeches were delivered by Sir James Kitson, Bart., M.P., 
Past-President of the Iron and Steel Institute, and by 
Mr. J..Magery, President of the Litge Association. 
Among those present were Sir E. H. Carbutt, Sir J. J. 
Jenkins, Sir Theodore Fry, Mr. P. ©. Gilchrist, Mr. 
P. Martin, Mr. R. A. Hadfield, Mr. W. Whitwell, Mr. 
G. J. Snelus, Mr. Bennett H. Brough, and Mr. R. 
d@’ Andrimont. 


In a report issued by the United States —— 
Survey, experiments are described which have n 
carried out by Dr. Ries. of Cornell, University, with the 
Acheson process of adding tannin to the water used in 
tempering potters’ clay. The report states that much 
ess water is needed to bring the clay into proper working 
condition when this addition of tannin is made. Hence, 
as the clay can be worked drier, it shrinks less both in the 
air-drying process and when fired. White earthenware, 
it is stated, is made of a mixture of ground flint, spar, ball 
clay, and kaolin. The ball clay does not burn as white 
as the kaolin, but has to be added in order to secure the 
requisite plasticity. Dr. Ries, however, finds that by 
the use of tannin this addition of ball clay can be dis 
nsed with, and the ware burns as white as if tannin 
ad not been added. 


In the Physikalische Zeitschrift of September 1, Hans 
Axmann describes a simple way of obtaining durable 
discharge figures with high-tension curves on glass plates. 
When the discharge strikes glass plates, the glass re- 
mains apparently unchanged, but on breathing upon it 
characteristic discharge figures appear. These figures are 
not stable, however, and disappear when the glass sur- 
faces are cleaned. Axmann avoids this in the following 
way. He connects the one pole of an induction appa- 


ratus, giving sparks of about 20 in., with the edge of the 
glass — and the other pole with a metal electrode of 
suitable shape placed upon the glass. The metalshould be 


soft and under a slight pressure, which is best regulated by 
means by aspring. This is the novelty which has enabled 
Axmann to keep for ten years glass plates on which, in 
spite of all cleaning, the original discharge figures stand 
out in full distinctness again when the breath condenses 
upon the glass. Under the microscope the dim portions 
appear covered with exceedingly small globules of water, 
to whose refraction the effect is due. 


In an interesting paper recently read at a meeting of 
the Société d’Encouragement pour |’Industrie National, 
the author called attention to the advantages arising 
from the use in the textile industries of aluminium in 
the place of wooden bobbins. Although wood is cheap 
and easily worked, it has the disadvantage that it is 
affected by variation of temperature as well as moisture, 
and that consequently in spinning factories where the 
atmosphere is full of humidity, the bobbins revolve irre- 
gularly, thus causing jerks which fracture the thread. 
Loss of time and waste of material are the result. When 
aluminium is substituted for wood, however, the bobbins 
revolve truly in any temperature, and in any degree of 
humidity, and their relative lightness allows the spindles 
which carry them to rotate more quickly than when 
wooden bobbins are employed ; or if the machines are run 
at the same speed in each case, those having aluminium 
bobbins will require less power to drive them. The 
author stated that several firms have now adopted these 
aluminium bobbins, and have found that they give ex- 
cellent results. 


With the ordinary automatic eam. erg machine 
the work is fed through the machine by a series of re- 
volving rollers. These have to be perfectly smooth, so as 
not to mark the surface of the board ; and to get a grip it 
is necessary to use a considerable pressure. It thus 
happens that the grain of the wood is compressed ; and 
though the board looks perfectly smooth as it issues from 
the machine, a little moisture will cause the grain to rise, 
so that to get the best results it is necessary to finish it 
off again by hand. It is, further, necessary that the 
material shall be of uniform thickness if more than one 
piece is fed through at a time, and, further, it is impossible 
to deal with pieces of a length less than 15 in. In a 
machine of American origin, now being made by Messrs. 
A. Ransomeand Co., Limited, of Newark, these drawbacks 
are avoided. The sandpapering cylinder is fixed above a 
rotating feed-table, on which the work is placed, where it 
rests on rubber cushions. These form an elastic bed for 
the boards to rest on, and the rubber has such a grip on the 
work that there is no compression of the grain of thetimber. 
As a consequence the work is ready for French-polishing 
the instant it leaves the machine. The elasticity of the 
rubber ay is, further, so great that there may be varia- 
tions of as much as yy in. in the thickness of successive 
pieces passed through the machine ; and, further, as these 
pieces are supported continuously, they may be as little 
as 5in. in length. The position of the sandpapering 
cylinder above the table greatly facilitates the changing 
of the paper when necessary. In a demonstration of the 
working of this machine, given at the makers’ works last 
Friday, it was shown that a door measuring 7 ft. by 
3 ft. 6 in. could be finished off, with both sides perfect, 
in one minute, and as many as four table-tops, 3 ft. 6 in. 
square, could be cleaned off flat and smooth in the same 
period of time. 


From a paper read before the American Institute of 
Mining Engineers by Mr. Robert Job, of Reading, Penn- 
sylvania, we note that the Philadelphia and Reading 
Railway Company have, of late years, in purchasin 
pig iron, relied entirely on the results of chemi 

analysis, having found the purchase of ‘‘pig” ‘“‘ by 
fracture” to most misleading. Their specifications 
for pig iron provide that three pigs shall be selected 
at random from each car-load or fraction of a car- 


the fractured end of each ay Xe blunt wide-angled 2-in, 
drill for a depth of 2 in. The drillings from the pigs 
will be collected and mixed, and on pain of the rejec- 
tion and return of the whole car-load at the vendor's cost 
must, on analysis, show the following composition :— 


E. | Silicon, between 1.5 and 2.5 per cent. ; manganese, 0,4 to 


0.75 per cent,; phosphorus, not over 0.50 per cent, ; 
sulphur, not more than 0.04 per cent. The company also 
in purchasing castings fix limits to the chemical composi- 
tion of the material supplied. Thus for cylinders, gear- 
ing, wheel centres, smoke-stacks, and the like, the iron 
must, in addition to being tough and close grained, come 
within the following limits on analysis :—Silicon, 1.4 to 
2 per cent. ; sulphur, not over 0.085 per cent. ; manga- 
nese, not more than 0.7 per cent. ; and phosphorus, not 
more than 0.6 per cent. For soft iron, to bs used in 
small castings and general car and roadway use, the 
metal must show on analysis a content of silicon equal to 
2.0 to 2.8 per cent. ; sulphur, not over 0.085 per cent. ; 
manganese, not over 0.7 percent. ; phosphorus, not over 
0.6 per cent. For brake-shoes and other cases in which 
the castings are subject to frictional wear, the chemical 
composition must be :—Nilicon, 2 to 2.5 percent.; sulphur, 
not over 0.15 per cent. ; manganese, not more than 0.7 
per cent. ; and phosphorus, not over 0.7 per cent. _Com- 
pliance with these requirements is secured by selecting 
at least one casting in every fifty supplied and analys- 
ing it, the whole batch being rejected if this selected 
os differs in composition from the requirements above 
stated. 


A very interesting step towards the solution of the diffi- 
cult problem of moving freight within the boundaries of 
a great city is described in a recent issue of the Jron Age. 
Some 22 miles of a deep tunnel subway have been con- 
structed under the streets of Chicago by a private com- 
pany, with the primary object of transporting coal and 
other commodities from the docks to different distributing 

ints in the city. At the same time, however, room will 
[ found in the tunnel for electric light and telephone 
cables, and for ag oe tubes. The general level of 
the tunnel is 464 ft. below the street surface. Tke 
ey tunnel is 14 ft. 6 in. high by 12 ft. 9 in. wide, 

ut the lateral branches are only 74 ft. high by 6 ft. wide. 
They are all built in concrete, which is 18 in. thick in the 
walls of the larger tunnels, and 10 in. thick in those of 
the branches. ‘The work has been carried out on the 
pneumatic plenum system, mainly with a view to reduce 
any difficulties arising from labour troubles. The ground 
through was sufficiently solid to stand for a short 
time without support, and the plan followed has been to 
excavate some 20 ft. or soin advance of the finished lining. 
The cement floor was laid immediately, and collapsible steel 
ribs were erected at 3-ft. centres, on which was fixed a 
lagging of 2-in. planking. On the centres thus pro- 
vided the concrete was.packed in layers 6 in. thick. The 
lagging just under the crown was made up of planks 3 ft, 
long only, and when the side walls had been built and the 
haunches turned, the concrete to form the key was 
ked in in successive lengths of 3 ft. only, thus insur- 
ing solid work at this important point of the tunnel 
arch. The process just described was that followed in 
constructing the smaller tunnels, but in the larger ones 
it was modified by the use of steel plates in place of 
timber for the lagging, and in putting in the whole 
of the concrete in 3-ft. lengths in place of the 
crown only. The air- pressure used is given as 
8 1b. per square foot (in.?). Work was carried on 
during the whole 24 hours. The first two shifts ex- 
cavated, whilst the third shift did the concreting. The 
excavated material was removed almost wholly by 
night. Very small cars were used for conveying the 
spoil ey the tunnels to the points at which it was 
delivered for removal. In this way it was possible to 
have a double track through each tunnel of 14-in. gauge, 
The cars were 20 in. wide and 48 in. long, and could, if 
unrailed, be replaced by one man. There was thus no 
trouble from the line being blocked. Nine hundred of 
these cars were used, and they were hauled by mules. The 
tunnel will, it is hoped, free the city from the tyranny 
of the Teamsters’ Union, which refused to permit its 
members to cart coal or other supplies to establishments 
where non-union men were employed. Some of the 
enormous office buildings are said to burn from 70 to 100 
tons of coal ye day, whilst the Auditorium Hotel Build- 
ings- burn 205 tons of coal daily, and have storage for only 
half this quantity. A. strike of teamsters, whether 
reasonable or not, is, therefore, a very serious matter. 
Thesrolling-stock has to pass round curves of 15 ft. radius, 
and to overcome the great friction thus arising, the 
haulage will be by rack-rail electrical locomotives taking 
current at 250 volts. 








Be.cian Biast-Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of September was 
33, as compared with 32 at the commencement of 1903. 
The number of furnaces out of blast at each date was 7. 
The total of 33, representing the furnaces in blast in 
Belgium at the commencement of September, was made 
up as follows :—Charleroi group, 12; Litge group, 15; 
Luxembourg, 6. 





Contracts.—Messrs. Graham, Morton, and Co., of 
Leeds, have secured from Messrs. Bolckow, Vaughan 
and Co., the order for the roofing in of the Dean an 

Chapter Pits at Bishop Auckland. The order is a 
‘rush ” one, fer the execution of which Messrs. Graham, 
Morton, and Oo. have an established reputation. — Messrs, 
C. and A. Musker, Limited, of Liverpool, have secured a 
contract from the Bristol Corporation for the hydraulic 
swing-bridge machinery and capstans for the ncw dccks 





load, Theze will be broken, and a hole drilled into 








at Avonmouth. 
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LLoyD’S STEAM NAVIGATION COMPANY’S TWIN-SCREW STEAMER “AFRICA.” 


TO THE DESIGNS OF THE TECHNICAL DIRECTOR, HERR F. VON KODOLITSCH. 
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as it did of 43 closely-printed pages of matter. 
fulness of detail the chief events connected with |s 
the year were enumerated, both as regards action 
in Parliament and negotiations with ministers and 
other members of the Government, and also with 
regard to the Fiscal Question, Chinese labour in 
South Africa, the Education Question, and disputes 
between trade unions as to the respective conduct 
of each party to the dispute. With respect to the 
three specific subjects first named, the Parliamen- 
tary Committee were opposed to the action of the 
Government in each case. The work of the Com- 
mittee was of a varied character—political, social, 

and industrial. The report avoided, as far as practi- 
cable, all controversial matter, so that the considera- 
1} tion of Congress should be te peer upon the 
agenda. 
comprised twenty groups of subjects, with resolu- 
tions on each—over 100. Besides which there were 
ret details of the Trades Disputes Bill, the pro- 


isdanehven were almost equal to a draft measure 
for a Bill, so that the agenda for the week was 
more than ample for the time at the disposal of 
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subjects there was little need of haste in the 
disposal of questions, if only the delegates were 
satisfied with a fair and full statement in each case. 

The presidential address was so free from con- 
troversial matters that the usual vote of thanks was 
passed without discussion on any point. It was, 
on the whole, moderate and conciliatory in tone, 
and gave no encouragement to the extreme section 
in the trade-union movement. The Parliamentary 


oxg | Committee’s report was taken as read, copies of it 


being supplied to each delegate. "The debate 
thereon was short ; the delegate of the Royal Army 
Clothing Department employés accused the Parlia- 
mentary Committee of laxity in respect of their 
grievances. The retort was that the a 
delegate had an opportunity of stating 

before a Minister of State, and had done it so 
clumsily and wildly that it failed in its effect. In 
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the matter of the Fair Wages Resolution, the new 
Member for Clitheroe stated that the Member for 


7] Battersea did not belong to, or act with, the 
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THE TRADES UNION CONGRESS. 


resolves are now matters of history. 


meeting in Leeds. Then 132 delegates assembled, 
representing 140 societies and 730,074 members. 


sending delegates were counted as societies. More- 
over, bodies other than trade unions sent delegates. 
The constitution is now changed, only bond-fide 
trade unions can be represented by bond-fide mem- 
bers of their own unions. Congress is now a real 
Labour Parliament in the best sense of that term, 
in so far as its representative character is con- 
cerned. The number of delegates present at the 
Leeds Congress last week was 451, representing 
219 societies and 1,500,000 members. Unfortu- 
nately, the greatest of all unions, the Amalgamated 
Society of Engineers, and also the Associated Iron- 
moulders and the Blacksmiths of Scotland, are 
unrepresented, though these were represented at 
all the earlier congresses. A large proportion of 
the Labour Members of Parliament are also ex- 
cluded under a Standing Order, as a result of the 
attempted capture of the Congress by the Socialists ; 
these can only attend Congress by invitation or as 
‘* strangers ;” they cannot take part in the pro- 
ceedings, except by special invitation. 

The Parliamentary Committee’s report presented 
to Congress was somewhat formidable, consisting 
In 


This agenda consisted of 64 pages. It 


tus of a labour newspaper, and a ‘reprint of 
e Standing Orders. Some of the resolutions in 
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Tue Thirty-Seventh Annual Trades Union Con- 
gress has come and gone, and its proceedings and 
In its consti- 
tution and work the Congress is now very different to 
what it was when, in January, 1873, it held its fifth 


But many of the latter were duplicated by trades 
councils, as were also the societies, as branches 


Labour group in the House of Commons. In the 
discussion on the proposed minimum wage of 30s. 
per week for labourers in the employment of the 
Government, the suggestion of such a wage was 
ridiculed as absurd ; the House of Commons 
would not listen to it. The report was — 
without amendment or change in any part of it. 
The outline of an industrial insurance scheme 
was laid before Congress, but there was no reso- 
lution thereon, as it was stated: that the matter 
was- only intended to be taken into serious con- 
sideration at a later date. The proposal to — * 
Labour newspaper fell through for want of sup 
indeed, only 101. was offered towards it, ad BOL 
conditionally when the paper had started. The 
matter then dropped ; but at a later stage the pro- 
posal to start a newspaper was carried. 

The other subjects on the formidable-looking 
agenda were disposed of with commendable celerity, 
the discussions for the most part being brief and to 
the point. The proposal to create a Minister of 
Labour was carried. Compulsory arbitration was 
defeated by a show of hands, and then by ballot 
by 869,000 against and 383,000 for.. Employ- 
ment by local bodies of idle hands was approved, 
also a resolution in favour of Government assistance 
in promoting and regulating such employment ; as 
was also ‘‘ credit notes” by public bodies so as to 
avoid borrowing. The ‘‘ character note” system 
for employés was condemned. The resolution on 
the Aliens Bill was withdrawn, and also those on 
parliamentary representation, the Standing Orders 
Committee having ruled out those dealing with the 
Parliamentary Representation Committee. This 
was prudent, as it avoided what might have been 
an acrimonious debate. It was resolved that the 
‘* liquor trade ” should be owned by the State, and 
be regulated by the a authority with the 
sanction of the ratepayers. The proposal to extend 
representation to international congresses was 
defeated ; that in favour of State aid to the blind 
was approved, as was also a resolution in favour of 
further cab legislation for London, and one in 
favour of an amendment of the law relating to death 
certificates. After interesting debates, conscription 
was condemned, and also the proposals to alter the 
fiscal laws of the country in favour of protection or 
retaliation. The metric system, old-age pensions, 
the appointment of more experienced factory in- 
rs, and an eight hours’ day were approved. 
o-operation was dealt with, and the American 
delegates were heard and welcomed, gold watches 
being presented to each. 

Many of the resolutions on the agenda were 
regarded, and rightly, as ‘‘ hardy annuals,” which 
had been discussed and passed regularly for ears ; 
these were, for the most part, disposed of with very 
little debate, such as mining questions, colliery 
engine- -houses and inspection of boilers, wages of 
Government employés, employment of foreigners: 
in British mines, the housing question, meals for 
children, &c. The questions upon which the Con: 
gress was most emphatic were Government sweat- 
ing, the education question, in {which the demand 
was for popular control, and the Chinese labour 
question in the Transvaal, Upon the latter theré 
was absolute unanimity. The condemnation of the 
Government ordinance was severe and unanimous ; 
the speeches were even more so than the resolution. 
There was an almost total absence of the ‘‘ scenes” 
reported in previous congresses, There were one or 
two surprises—one in which a Labour member 
attacked another who was absent, but who replied 





he Congress. Nevertheless, by the grouping of 





scathingly in the newspapers. Outsiders might on 
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this subject exclaim : ‘‘ See how the Labour leaders 
love each other.” Another was the allegation by 
the Standing Orders Committee that there was an 
habitual system of trafficking in votes. 
alleged that votes were bought and sold—perhaps 
it would be better to say bartered—by one clique 
to another, in order to control the decisions of 
the Congress—a system as dishonest as bribery, 
which, on paper, all the delegates condemn and de- 
nounce. 


The Leeds Congress was, on the whole, well con- | 


ducted, on business lines. The old formule of 
Socialism were conspicuous by their absence. 
There were few personalities in the discussions, and 
for the most part the delegates were satisfied if the 
resolutions were well proposed and seconded, with- 
out further debate. Of course, there were men 
present who thought that they must speak in order 
to show. their constituents that they were not 
altogether idle in the Labour Parliament. Political 
issues were prominent, because the general election 
looms in the near future, and many of the delegates 
are prospective candidates. Thus the Fiscal Ques- 
tion, Chinese labour, the Education Acts, and the 
licensing policy of the Government came in for a 
large share of condemnation. The recent decisions 
in the Law Courts affecting trade unions were 
among the most pressing of purely industrial ques- 
tions awaiting a practical solution. On other 
general subjects the Congress was not much in ad- 
vance of public opinion. As to general policy it 
may be that the proceedings were too diffuse—too 
many subjects were on the agenda. The value of 
concentration was not understood ; but as a con- 
gress of Labour representatives the Leeds gathering 
may be described as a unified effort to obtain better 
conditions for working people in legal and peaceful 
ways by lawful means. In this respect it was on 
the whole commendable. 








RAILWAY TRAFFIC. 

Tue changes in railway economics which the 
managements of our various lines have had to face 
during the last few years, and the still more serious 
departures they may have to consider in the imme- 
diate future, make the Board of Trade returns of 
more than ordinary interest. An examination of 
the vast array of figures contained in the voluminous 
tables of Parliamentary paper ‘‘ Cd. 2193 ”—which 
is the designation of the railway blue-book for the 
present year—need not cause much misgiving either 
on the part of railway proprietors or to that wider 
part of the community which comprises those who 
are simply the users of railways. It is true we are 
not in a period of great expansion, our geographical 
limits preclude that ; neither are we experiencing 
a ‘**boom,” which would foretell a season of re- 
action. Perhaps nothing is more suggestive of our 
national character than the way in which the great 
railway systems of this country preserve the even 
tenour of their way. 

The matter which is most in the railway mind 
at the present time—at any rate, the matter most 
discussed—is ‘‘ electrification,” and the feeling is 
gaining strength rapidly that it is the inevitable 
step for the future for suburban traffic. The 
competition of tramways has brought this home to 
railway directors with unpleasant force, and the 
various boards are bracing themselves against 
the upsetting task of vast capital expenditure. 
Within the last six years the number of tramway 
passengers carried in the United Kingdom has 
nearly doubled, and during the twelve months 
dealt with in the report (ending June 30, 1903) 


amounted to 1,681,949,000. From a horse-drawn: 


system the tramways are fast growing into engi- 
neering undertakings of vast importance and con- 
siderable complexity ; and the electric traction engi- 
neer of the future will need, for the proper fulfil- 
ment of his duties, technical training and scientific 
knowledge above that which sufficed for the loco- 
motive superintendents of eavlier days. 

It may be that this fact wi!l militate against the 
introduction of electric traction on standard rail- 
ways, but it is well to remember that administrative 
capacity, rather than a minute knowledge of 
detail, is the chief qualification for the management 
of a big department ; still locomotive superinten- 
dents may, in some cases, be loath to welcome a 
system where all is new and strange. 

In the year 1900 (the official year ends on 
June 30) the number of third-class passengers 
carried by, the railways fell short for the first 
-time of the number of the tramway passengers, 


| 
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| 





the figures being for railways 1038 millions, and 
1065 millions for tramways. Since then the per- 
centage of increase has been very much’ greater 
with the tramways than with the railways. The 
statistics relating to this matter are well worth 
studying, as indicating the influence of tram- 
way extension on third-class railway receipts. 
Thus in 1897 the increase in third-class passengers 
over the previous twelve months was 5.2 per cent., 
and the increase in tramway passengers was 3.8 per 
cent. That, however, was the last twelve months 
during which the railway increase was superior. 
The following figures, showing the percentages of 
increase for subsequent years, speak eloquently :— 
In the year 1898, for railways, 3 per cent.; for 
tramways, 8.9 percent. ; in 1899, for railways, 4.2 
per cent. ; tramways, 7.7 per cent. ; in 1900, for 
railways, 3.5 per cent. ; tramways, 15.2 per cent. ; 
in 1901, for railways, 2.9 per cent. ; tramways, 12.5 
per cent. ; in 1902, for railways, 1.1 per cent. ; 
tramways, 16.4 per cent.; in 1903, for railways, 
0.5 per cent. ; tramways, 20.6 per cent. 

The very great disparity between the last: two per- 
centages is to some extent accounted for by the fact 
that during 1903 the particulars relating to public 
road lines authorised under the Light Railways Act 
of 1896 are included in the tramway figures for the 
first time ; but this does uot affect the fact that 
what are called in America ‘‘ street railways” 
have gained on the old-established lines with enor- 
mous strides. Whilst the third-class passenger 
traffic is all but stationary, the tramway traftic is 
advancing over one-fifth of its total volume every 
year. In 1903 the absolute figures were—third- 
class railway passengers, 1,086,205,000, and 
1,681,949,000 for tramway passengers, 

If we turn from the number of passengers to the 
money they pay, the figures, naturally, are not so 
striking. It has taken between eight and nine 
years to double the gross receipts of the tramways, 
for in 1895 the amount was 3,733,6901., and in 
1896, 4,152,0161.; whilst in 1903 it amounted to 
8,090,042).* Naturally, the amounts received by 
the railways for their third-class passenger traftic 
far exceed these figures, as the tramway journeys 
are all of comparatively short duration. Thus, in 
1895 there was paid for third-class railway tickets 
in the United Kingdom 23,796,1371., and during 
the following year nearly a million more. In 1903 
the total had grown to 29,272,7991. That does not 
include season tickets, and now that the com- 

nies appear to be extending the formerly very 
imited issue of third-class periodical tickets, this 
factor may in future have considerable influence. 
Between 1902 and 1903 the increase of receipts 
for third-class season tickets was 10.4 per cent., 
bringing the total amount for the latter year up to 
1,342,000. 

Whatever view we adopt, there can be no doubt 
that the tramways are taking from railways a 
substantial part of the business formerly held 
by the latter; and as electric traction for street 
cars extends, this competition is likely to grow. 
The reasons are well known : the cars are frequent, 
cheap, and in evidence. It is so much easier to 
jump on a passing car, that will probably stop at 
one’s destination, than it is to go downstairs and wait 
an indefinite time in a station. That applies to short 
journeys, say, of from one to two miles; and, more- 
over, in fine weather there is the inducement of 
being able to ride outside in the fresh air along the 
cheerful streets. To this extent the railways will 
have to acknowledge the tram-lines are their 
superiors. But for longer journeys the railways 
possess a great advantage in the important matter 
of speed. The very accessibility of the tram-cars 
causes them to frequently stop, and with the big 
cars of the West London system there are so many 
pecunanee to get in and out that the omnibuses go 
aster on the whole, in spite of the cars’ high bursts 
of speed when the road happens to be clear. 

In speed, therefore, it is clear the railway must 
excel ; but it is little good being taken two or three 
miles at a fast rate if one has to wait a quarter of 
an hour fora train. It is here the suburban lines 
may better hope to compete with their rivals, but 
to do so they will have to substitute frequent 
single, or few, units for long trains of coaches. 
With the more rapid acceleration that would then 
be possible, more stations at shorter intervals 
could be introduced, so as to secure a greater 
number of short-distance passengers. In making 





* The working expenses 
5,511, 259/., sos as net receipts-2,578,7 


for this twelve months were 
7832. 





any suggestion of this kind, however, we are met 
by one great difficulty: there is the Board of 
Trade. Here the tramways have an enormous 
advantage. Tram-cars can run right up close to 
each other in strings of a dozen or more, if needed ; 
but trains must preserve their distance and obey 
signals. On standard lines, with a long array of 
individually inert vehicles, drawn by one locomotive, 
some regulations of the nature of those now en- 
forced are necessary for safety ; but with a single- 
unit system the case is very different, owing to the 
greater control. To what extent, without danger, 
self-propelled cars might be run as single units, 
mixed in with regular trains, is a matter that.has 
not been fully discussed ; but, certainly, the problem 
is of a very different nature when heavy ordinary 
trains are brought on to the rails, compared to 
running only light self-propelled cars on a track. 
In order to keep. suburban traffic of the nature 
indicated distinct from long-distance trains, it has 
been suggested that overhead railways should be 
constructed above the present lines. Such a 
course would present no serious constructive 
difficulties in the majority of cases, but it is 
a question how far the expenditure entailed would 
be warranted. With overhead road bridges, or 
where railway lines cross each other by bridges, 
there would be considerable difficulty; but. with 
self-propelled cars the gradients may be steeper 
than with locomotive-drawn trains, and the con- 
struction need not be of a massive nature. Some 
of the light railway work erected in America, 
such as that in the district of Pittsburg, affords 
good examples of what can be done in this way. 
There is, of course, the alternative of a deep-tunnel 
railway under existing lines ; but the preference of 
passengers is undoubtedly for open-air travelling. 
The problem of the classes is another question 
which is now agitating the minds of railway 
managers. We Jearn from the report that. in the 
United Kingdom the receipts from first-class pas- 
sengers amounted in 1902 to 3,559,0001., in 1903 
the returns show a reduction of 31,0001., equal to 
0.9 per cent., the total amount for the latter year 
being 3,528,000/. The second-class traffic shows a 
trifling increase over the two years: in 1902 it was 
3,296,0001., and in 1903 it was 3,332,0001., an increase 
of 1.1 per cent. As already stated, the third-class 
traffic in 1903 amounted to over 29,000,0001. For 
season tickets there were paid in 1902 3,714,0001. ; 
in 1903 this was increased, by 3.7 per cent., to 
3,852,0001. For excess luggage, mails, parcels, car- 
riages, horses, dogs, &c., the sum paid in 1903 
was 7,984,000/., an increase of 2.8 per cent. on the 
previous year. Taking the sum of the above 
figures we find that the receipts on account of 
passenger traflic in. 1902 were 47,393,0001., 
and in 1903 47,969,0001.—an increase of 1.2 per 
cent, As will be seen, this growth in the 
receipts was made up chiefly of the last three 
items. The small increase in second-class traftic is 
notable, and shows a. falling off as compared with 
the increase of 6 per cent. between 1901 and 1902. 
The great preponderance of third-class passengers 
has led to more attention being paid to this class 
of traffic, from which the railway companies draw 
the larger part of their income, and the proposal 
is continually being put forward to have only one 
class of carriage. "There would be one considerable 
advantage, especially for suburban traflic, if this 
plan were followed, for a great part of the time lost 
at stations is due to passengers looking for carriages 
of the particular class for which they hold a ticket. 
One constantly sees people, especially ladies, going 
almost from one end of the train to another to find 
a third or first-class carriage, as the case may be, 
and this causes great delay. On the other hand, it 
is a question whether the railway companies do not 
sacrifice a considerable. source of income by the 
wide difference in price between first, second, and 
third-class tickets. No doubt the larger proportion 
of the public is not so well off, or so uneconomically 
disposed, as to disregard even a small saving on 
their railway ticket; but there is, on the ‘other 
hand, a very considerable and influential class who 
are, if not rich, moderately well to do, and who 
would sacrifice a few pence in order to have the 
comfort of a better vehicle, or, what is of more im- 
portance, more select company. Weare constantly 
told this is a democratic age, but in spite of that the 
factremains that people engaged in sedentary occupa- 
tions prefer not to be wedged into a railway carriage 
with mechanics and labourers, fresh from their 
work, or objectionable characters such as one 
sometimes meets in third-class carriages. The 
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wide difference of double fare which often exists 
between first and third-class tickets is out of all 
proportion to the cost entailed in carrying the 
passengers—that is, supposing the first-class car- 
riages were better filled, as they doubtless would 
be if the price were reduced. The stuffy and in- 
sanitary cloth covered cushions and padded linings 
of the first-class carriages on some lines are posi- 
tively objectionable, especially in hot weather, 
and, at any time, are certainly not worth paying 
fur. Neat slatted seats would be preferable and 
are cheap to construct. 

Theadvantage of the secondclass at a small advance 
in price on the third has been proved on the South- 
Western Railway, where a large number of passen- 
gers on some trains now travel with second-class 
tickets, which they can obtain, on journeys of 
considerable length, for an extra shilling or two. 
Although the receipts from first-class passengers 
decreased between 1902 and 1903, the actual number 
of passengers carried increased by 0.2 per cent., the 
total number in 1903 being 35,069,000. It would 
appear from this that the policy of reducing first- 
class fares has been entered upon, unless the differ- 
ence can be accounted for by a larger proportion of 
shorter journeys. The increase of second-class 
passengers between the two years has been 1.9 per 
cent., the total number in 1903 being 73,991,000. 
The increase in the number of third-class passengers 
was 0.5 per cent. between the two years, the 
number in 1903 being 1,086,205,000. The report 
states that ‘‘in recent years it has been remarked 
that the increases which have occurred in the 
receipts from second-class passengers have been 
proportionately greater than the increases in the 
number of such passengers, and the inference has 
been drawn that the increases in the second-class 
were especially in the long-distance passengers.” 
The present returns, however, show that if this is 
the case, a check has tosome extent occurred in the 
extension of the second-class passenger traffic, and 
this is particularly due to the diminution in long- 
distance bookings in this class. The figures tend 
to show, in addition, that a considerable transfer of 
long-distance passengers from the first and second 
classes to the third class has taken place. The 
reason for this is: creditable to the railway com- 
panies, in so far as it arises from the better con- 
struction of the third-class carriages, the addition 
of third-class dining-coaches, and the greater atten- 
tion generally paid to the comfort of the humbler 
class of passengers. There is no doubt, however, 
as inca stated, that a large number of passengers 
would willingly pay not an excessive, but a moderate 
sum for somewhat superior accommodation and the 
certainty of freedom from the companionship of 
passengers they would prefer to avoid. 

The average receipts per passenger, excluding 
season-ticket holders, in 1903 was, for first-class, 
24.1d.; for second-class, 10.8d.; and for third- 
class, 6.5d. The'average of all classes for the 
total number of passengers is 7.3d.; this figure has 
remained almost constant for some years past. 

Turning to season tickets, we find that the first 
class holds the premier position, the receipts for 
1903 being 1,418,0001.; that was an increase of 1.5 
per cent. over the previous year. The second- 
class tickets during the same period fell off 0.7 per 
cent., the total for 1903 being 1,092,000/. On the 
other hand, with third-class tickets there was a 
notable increase of 10.4 per cent. in 1903 over 1902, 
the total for 1903 being 1,342,000/. The upward 
tendency of receipts from third-class season tickets 
has been a marked feature since the year 1899. The 
figures show that this increase’ has been, to some 
extent, at the expense of the second-class passengers, 
as, indeed, might have been expected owing to the 
greater extension of third-class season-ticket facili- 
ties during recent years. In faet, not sufficient in- 
ducement is given to the second-class for suburban 
traftic during the crowded times of the day, when 
season tickets are mostly used. Many of the third- 
class carriages on some lines are superior in their 
accommodation to those of the second class, and, we 
might even say, to those of the first class where 
me cushions and paddings are of a dirty and worn 
hature, ’ 

Turning to goods trafic, we find by the return 
that the total receipts during 1903 were 55,110,0001. ; 
this was an increase of 0.8 per cent. over the pre- 
vious year. Ten years ago the gross. receipts of 
the railways of the United Kingdom from this 
Source were just under 41,000,000/.; since then the 
growth of receipts has been fairly constant, only 
one year—1901—showing a small decrease on the 


year previous. Of the total for 1903, mineral traffic 
supplied 25,351,0001. ; general merchandise traffic, 
28,280,0001. ; and live-stock, 1,479,000]. The 
weight: of minerals conveyed during 1903 was 343.7 
‘million tons; and of general merchandise, 100 
million tons; the sum of these two is 443.7 million 
tons, showing an increase of 1.6 per cent. on the 
previous year. Some interesting figures are given 
concerning the production and export of coal. The 
total quantity raised in 1903 was 230,334,000 tons 
—an increase of 1.4 per cent. on the previous year ; 
of this, 7,102,000 tons were brought to London 
by railways during 1903, the coal shipped coastwise 
being 19,408,000 tons. The coal shipped abroad 
was 44,950,000 tons, whilst the coal used by 
steamers engaged in foreign trade was 16,799,000 
tons, the latter figure being an increase of 10.9 per 
cent. on the previous year. The coal brought to 
London by railways shows a falling off of 3.5 per 
cent., whilst that shipped coastwise increased 1 per 
cent. 

As is well known, British railways do not make 
ton-mile returns, and no data with regard’ to the 
average load of passengers or goods trains have, 
so far as is known, been compiled systemati- 
cally by the majority of the railway com- 
panies. The return, however, gives figures 
showing the number of miles run by passenger 
and goods trains during two years—namely, 
1902-3, and these figures, in conjunction with 
those of the weight of goods carried, give some 
indication of the increase in the average loads 
of goods trains. In 1903 there were 159.7 million 
train-miles, whilst in 1902 the corresponding 
figure was 169.7 million miles, showing a decrease 
of 10 million miles. Passenger trains in 1903 ran 
232.4 million miles, and in 1902 228.3. million 
miles. The receipts from passenger and goods 
traffic per train-mile amounted to 62.79d. in 1903 ; 
this was an increase of 1$d. on the figure for 1902 
—a fact pointing to the increased average load of 
trains, which has been characteristic of recent years. 

The return from which we have taken the 
majority of these figures is of a valuable and inte- 
resting nature, and the appendices are full of 
information of a detailed character which cannot 
fail to be of great use to railway managers and 
employés of all classes. 








SMALL MOTOR-CARS. 

THE growing importance of a class of small and 
comparatively cheap motor-cars is evidenced by the 
great interest taken in the recent trials of vehicles 
of this type organised by the Automobile Club. 
Builders of autocars are wise to turn their atten- 
tion to this direction. If there is one law of 
society more firmly established than another, it is 
that fashion’s crazes are evanescent. Although 
it is an undoubted fact, as we are frequently told, 
that the motor-car has ‘‘come to stay,” it is. not 
probable that it. will remain a means for rushing 
about the country at frantic speeds, which seems to 
be the delight of the present supporters of the so- 
called ‘‘sport.” At any rate, the number of 
persons who are wealthy enough to afford the very 
large sum required for excessively fast vehicles 
must be limited, and manufacturers who wish to 
secure a lucrative and constant business will do well 
to turn their attention in time to those customers 
who require automobiles for more sober purposes. 

The highest limit of price for cars which com- 
peted in the trials under notice was 200/. There 
were 38 entries, of which 35 put in an appearance 
on the first.day of the trials. The total distance 
to be covered was 600 miles. This, perhaps, is 
somewhat short of the full distance needed in order 
to bring out the staying power of a motor-car ; 
but the courses run were through a somewhat 
trying country in regard to gradients, although the 
roads were good. The routes covered were in the 
county of Herefordshire, and included the valley 
of the Wye, where there are hills steep enough to 
test the climbing powers of any vehicle. The table 
in the next column gives the entries; all the cars 
used petroleum spirit as motive power. 

The trials commenced on Monday, August 29, 
and. concluded on Saturday, September 3, when 
the cars assembled .at Hereford, and made a pro- 
cession through the city. Twelve runs of about 
50 miles each were made. The judges were as 
follow :—Messrs. G. H. Baillie, W. W. Beaumont, 
E. H. Cozens-Hardy, A. G. New, and R. E. 
Phillips. These gentlemen watched the perform- 








ance, and carried out various ‘tests: Each car also 








TaBLe I. 
Class A.—Cars of a Selling Price of 125%. or Jess. 
‘No. of * Weight 
Cylinders,‘ unladen.’ 
ewt. qr. Ib 
9,0 ° 9 


General Description. 


6 horse-power Jackson dog-cart (A) 5% 1 
6 He SS) well... Pi a 1 8 0 0 
8 oe orley (F) bod a L. 10°00 


Class B.—Cars of a Selling Price of more-than 125/. and n t more 
: than 1502. , 


6 horse-power Jackson dog-cart (A) .. 1 ae eae 
6 or light Vauxhall car va 1 7.0: 0 
7 * Oldsmobile Runabout .. 1 10.2 24 
64 % Service .. ee ry 1 about 9 ewt. 
6 ~ 6 Pelham _., os Pr 1 7 0.0 
8 ie Horley (F) , . 1 12. 0.0 
Class C.—Cars of a Selling Price of more than 1507. and not 
more than 175/. 

6-horse-power fre Wolseley (D) 5 1 ee aR 
6 m3 obile .. os 1 10 0 0 
8 ” Brown... 1 122 1.0 
9 is Speedwell. . 1 10 1414 
Single'cylinder Swift oA 1 eo 
7-horse-power Little Star(B) .. 2 ‘ 
6} ¥ Royal Humberette 1 9 0 0 
Alldays light car No. 1 (C) a4 1 sa") 
7-horse-power Siddeley .. 1 10 0 0 
9 2” és * 2 a ae 
6 2» light Wolseley (D) 1 10 2 0 
7 es Clyde a ie s 1 8 2 0 

Class D.—Cars of a Selling Price of more than 175/., 

and not more than 2007. 

6-horse-power De Dion (E) 1 about 8 cwt. 
6 a De Dion (E) 1 » Sewt. 
8 » Mobile. .. 1 12 0:0 
9 eA Oldsmobile 1 ee oe 
7 »» Swift 4 2 9 0 0 
8 a Royal Enfield .. 2 10 3.0 
8.25 to 9.65 horse-power Cadillac 1 ll 3 12 
10-brake-horse-power Chriton .. 4 — 
8.10 horse-power Croxted ie 2 18 2.0 
9 horse-power Anglian light car 1 ll 0 0O 
Alldays light car, No. 3 (©) an 1 a 
8-horse power Rover ae % 1 8 2°90 
74 ” Royal Humberette 2 ll ..0 40 
6 ” Belsize Junior .. 1 wD 8.2 
8 a Simms .. PY 1 _ 
8 - Prosper Lambert 1 ll 3°15 
7 a Little Star(B) .. 2 _ 


carried an official observer, whose duty consisted 
in a anything that boppenee throughout the 
trials. r. H. Basil Joy, the technical secretary 
of the Automobile Club, arranged the details of the 
tests, and under his auspices the whole affair 
appears to have been most successfully conducted. 
Of the 35 competitors who started, 26 completed 
the whole distance of 620 miles, the additional 
20 miles constituting further trials made by the 
judges, following the main tests. During these 
latter trials the judges examined the construction 
and condition of each car. 

The report of the judges, which has just been 
issued, is of a voluminous nature, and contains a 
great deal of information of considerable interest ; 
much of this is given in a tabulated form, which 
limit of space prevents us from reproducing. The 
order of merit as to non-stop runs of the 26 cars 
which completed the 620 miles is as follows :— 


TasLe II.—Won-Stop Runs, 
Order of Merit. 


6 horse-power Siddeley, 
8.10 horse-power Croxted, 
6 horse-power Wolseley team = 4 — a. 


‘ 11} non-stop runs 
3 No. 22, 12 N.S. 

6 horse-power De Dion team ) n° 93, 11 N. eI 
64 and 74 horse-power Humber cars, 

No. 16and No. 34... a ji 
Single-cylinder Swift, No. 14 °.. 
9 horse-power Oldsmobile, No. 25 
Two-cylinder Swift, No. 26 M 


Le 2 } 12 non-stop runs. 


+ lL non-stop runs 


10 non-stop runs 


7 horse-power Alldays team { ay 7, 'e . \ 9}. non-stop runs 
No. 38, 10.8." 

7 »  » Star team {No 15,8N.8. } 9 non-stop runs 

8 ra as ig Lambert, No. 37 :. ‘ 

6 ts »» Mobile, No. 11 ‘%. 43 - 8non stop runs 

: sus 2 5 eile No = e- 7 non-stop runs 

9 +s » Speedwell, No. 13 « 6non-stop runs 

6. 4 3} Pelham, No. 8 ie 

Sons: ce POE. oe 5 non-stop runs 

PR ». Anglian, No, 31 .: ee 

6 » 4, Jackson team { a ? ber } 4} non-stop runs 


ie 1, Clyde, No. 21 . 4 non-stop runs 


The report adds that ‘‘ of. the cars which failed 
to complete the runs a few were, nevertheless, of 
fase aw novelty, and some of already approved 
merit failed in consequence of defects not likely to 
be recurrent.” Amongst the latter, the judges 
mentioned the 7-horse-power Oldsmobile runabout, 
in which the cooling system proved defective. In 
an 8-horse-power Cadillac one bearing heated and 
seized, while the 6-horse-power Vauxhall car broke 
its connecting-rod. Amongst the novelties are 
mentioned the 8-horse-power Rover, which was 
disabled: by the breakage of one ball of the crank- 
shaft bearing, and a 7-horse-power Devonshire, in 
which one of the-gear-wheels was broken by the 
displacement of. pin. It ‘is stated that defective 
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SS. were- mainly 
other retirements. 

It would appear that the system largely followed 
inthe bicycle trade by local manufacturers—of 
purchasing the main parts from those who devote 
themselves to that class ‘of ‘business, and using 
them in the construction of vehicles otherwise 
of different designs—is also being taken up in the 
motor-car industry. This is- a profitable division 
of labour, likely, if judiciously carried out, to lead 
to cheap and effective cars being turned out. 

It is often somewhat difficult to apportion merit, 
or demerit, to the right quarter in estimating the 
performance of a motor-car. The essential parts, 
on’ which the main stress of work falls, may be 
— bya firm whose name does not appear ; 

ut, in any case, the assembling of these parts and 
ete them together is a task which demands 

nowledge and sound workmanship. An exami- 
nation of the awards will show, to any one acquainted 
with ‘the motor-car industry, that British produc- 
tions come out well in these trials, and will justify 
the expectation that we are, at any rate, not behind 
our neighbours in the production of trustworthy 
and moderate-priced light automobiles, though we 
started late in this field of engineering. 

The report states that ‘‘a large number of cars 
appear to be’ made up of almost identical parts, 
individually well designed, but roughly, and 
sometimes ‘flimsily, assembled.” The latter is a 
fault that will be overcome by experience as car- 
builders find out the weak points in their de- 
sign. Tubular frames, back axles, gear-boxes, and 
engine connection seem to have been the main 
elements that are made by the wholesale firms 
who supply the trade. It is stated that several 
tubular frames were attached to the underframe by 
weak lugs; five of these lugs broke during the trials. 
The majority of live back axles differed little in 
design, we are told, excepting that some had truss- 
ing stays to the bevel gear-boxes, whilst others 
leave the somewhat heavy weight in the middle of 
the axle insufficiently supported. The bevel gear- 
box of some axles was conveniently arranged to 
permit withdrawal of the bevel-pinion without 
dismantling the axle. The report mentions the 
Wolseley, the Siddeley, and Prosper-Lambert cars 
as carrying the back wheels on extensions of the 
tubular part of the axle; in this way the differential 
axle is relieved of all. weight and stress other than 
that of torsion—‘ a construction,” the reports adds, 
‘*to be commended.” 

A defect in erection that was noticed by the 
judges was that the axles were sometimes neither 
parallel nor at right angles to the frame, the front 
wheels not tracking with the hind wheels. Although 
no appreciable wear of the tyres was noticed at 
the end of the 620 miles of running, the result of 
improper alignment of axles could not fail to havea 
detrimental effect on the life of some or all of the 
tyres. The judges found that in the construction 
and ee oe of brakes great improvement was 
shown. The side brakes on a few cars were effec- 
tively compensated ; but in others, where a wire 
rope with sharp bends was used, the intended 
compensation was not effective. The absence of 
a flange on the inside of the brake-drum also 
allowed the band to. wander from its place. The 
foot-brakes were found to be: generally effective, 
although in some cases they-were apt to strain the 
gear-box shaft, thus causing unnecessary wear of 
the bearings. The foot-brake on the De Dion car 
is mentioned as being notably easy to adjust. 

The results that were carried out were shown by 
tests made on hills, the brakes being put on unex- 
pectedly towards the end of the trials, Table III. 
in the next column gives the results. 

The report states that a remarkable improve- 
ment is shown in carriage springs and body sus- 
pension, whilst the seating and Toctibeded accom- 
modation is less cramped than hitherto. Details 
are also given of the leading dimensions and other 
particulars of the design of the various cars. 
Amongst other ae mentioned in the report, the 
following may noted :—Many of the cars had 
steering-gear of the rack-and-pinion type, with 
the rack not protected from dust and mud ; con- 
siderable wear was set up, and in some cases the 

ear was nearly worn out. The steering-gear was 
in some: cars: weakly attached to the frame by a 
single -bracket flange; with a steering-rack -some 
distance below, not effectively stayed to take the 
thrust, a twisting strain was thrown on the bracket, 
and” caused looseness. Pins’ in‘ the links’ of ‘the 
steering-gear frequently had small wearing surfaces 


accountable for the 


Taste III,—Brakes. 


Order of Merit. 
f No. 12 be 8 horse-power, eg 
" » 22 as 6 é ion. 
First grade .. ” 93 id 6 ” " 
| > 9 - Oldsmobile. 
» 14 7 x 1-cylinder Swift. 
» 15 7 “a Little Star. 
Second grade Anis 7 a Alldays. 
; » 26 7 i - Qcylinder Swift. 
i>, 38 7 ai = Ss. ‘ 
P ey 9 se well. 
Third grade..{ ” 38 ee Siddeley. 
f a & 6 se Pelham. 
Fourth grade oo 88 8 4 Prosper Lambert. 
- f a Little Star. 
en OE 6 ye — Dog-Cart 
- oo Ak 6 > obile. 
Fifth grade .. ” 90 6 a Wolseley. 
| 1» 24 8 > Mobile. 
nw 3 6 ~ Speedwell. 
oe | 6 a Jackson Dog-Cart 
Sixth grade..4 ,, 10 6 A Wolseley. 
rae 64 ‘ee Humberette. 
» 34 74 = Humberette. 
Seventh grade ,, = ; a tool 
fs ” .* ” x - 
Eighth grade { ” 3) 9 Anglian. 


which gave rise to backlash and rattling. On the 
whole, however, there was a general improvement 
in the design and construction of. steering-gears. 
The cars being light, it was expected that the tyres 
would not give much trouble, and this was found 
to be the case ; but it is pointed out that the road 
surfaces were exceptionally good. 

In regard to the type of engines, in twenty-two 
of the cars which completed the trials vertical 
engines were fitted, there being only four arranged 
horizontally. The fact that many of the vertical 
engines had their commutators placed in inaccessible 
positions, close tothe front or side of the frame, is 
mentioned as a defect. In a two-cylinder Humber 
car bevel gears were used to bring the commutator 
into an easily-accessible position ; whilst, in 
others, the entire commutator was designed for 
easy detachment; the judges noticed that the 
horizontal engine designs lent themselves more 
easily to convenient arrangement in that respect. 
Defective junctions in pipe-work afforded the 
most frequent causes of stoppage. It is pointed 
out that rubber connections on water - pipes 
were often too short, and the edges of the pipe 
ends cut through the rubber, whilst petrol and oil 
pipes frequently broke off at the collars or unions, 
owing to not being annealed after brazing, and to 
vibration acting on long unsupported lengths of 
pipe. Coarse-threaded unions also came unscrewed, 
whilst water-pipes attached to tanks without a flange 
came adrift in several cases, both when they were 
riveted as well as when soldered. The use of brass 
flanges on exhaust-pipe connections caused trouble. 
The petrol-tanks on some cars were not sufficient 
for ordinary purposes, and a few were placed too 
low to feed the carburettor on steep hills. No 
trouble arose through insufficient lubrication, so 
long as the connections remained intact. The 
report speaks favourably of ring-lubricated bear- 
ings. A number of stoppages were caused by 
defects in inlet-valves, indicating that greater atten- 
tion is needed to cottars and fittings at the end of 
the stem. Bowden wires proved unsuitable for 
throttle and spark connections, and the electric 
wiring on most of the cars, although it showed im- 
provement on the previous year, left much to be 
desired. Terminals on British-designed cars were 
notably better considered than those of the foreign 


type. 

Fuel consumption was a subject of observation, 
and the report contains tables giving the order of 
merit of the different cars, both in regard to petrol 
consumption per car-mile and per ton-mile. In 
both of these the 7-norse-power Clyde car came 
out best. The total quantity for the 620 miles’ 
run was only 13 gallons 1 pint; the car carried 
two mgers, and the total weight loaded was 
1414 lb. The car-miles per gallon of petrol were 
47.2; the gallons per ton-mile of this car were 
0.033. As will be seen by Table IV., the consump- 
tion on the Clyde car was considerably less than 
that of any of the others. 

The water consumption in the majority of cases 
was negligible, fourteen of the cars requiring less 
than % gallons, although the country traversed 
was exceptionally hilly. 

The other points which were taken into con- 
sideration were vibration, noise, ease of manipula- 
tion, and comfort of passengers respectively. The 
hill-climbing trials formed an important part of the 
competition. Table V. gives the results of these 
tests, the cars being given in the order of merit. 
Fuller details are given in another table attached 





to the report. 





Tas_e IV.—Petrol Consumption per. Car-Mile. 


























Order of Merit. 
i ‘ 
| } | | 
\Se.)S igge ls 
| gee) gisak | * 
eS . ig og % > ~ jim 
5 | Description. 56 ge ire™ fe 
2 | $}-22 454 88 
E i g = I ‘3 Sel ea 
S 1 S85°| 5h oS2e) &S 
z eas 4 aH oD 
: | gis. pts.| 
21'7-horse-power Clyde .. --| 28 1 2 1414 47.2 
147 a one - cylinder! | 4 
Swift .. we oo of 3 0B 1512 38.8 
18 6-horse-power Siddeley ae oe | 2 1603 | 38.5 
6 bs Royal Humber- 
16| ette .. nh ce 13; 2 | 1407 | 37.9 
32 7-horse-power Alldays. . 138 0 | 8 1710) 34.5 
6177 be ings 138 5°|. 2 1533 | 33.3 
(a8 (y, Croxted 18 5 | 2 | 1848 | 333 
12'8 ” Brown .. 2} 20 6 | 2 | 200¢ |-381.4 
22.6 i De Dion | 20 4] 2 | 1414 |-803 
236 ie » eo ee ee 1414s 330.3 
157 ” Little Star 7 St 0 j 2 | 1694 | 29.5 
16 xa Jackson Dog- | 
cart a Be eo] 2L 6 2 1330 | 28.5 
106 ie Wolseley jm 7 2 1596 = 28.3 
37 8-horse-power Prosper Lam- | | 
bert .. Es We x 5.|.2 | 1800 | 27.2 
2.6-horse-power Speedwell .. 24 0 2 1309 | 25.8 
887 . Little Star ...24 3 | 3 1904 25.4 
116 ss Mobile... .. 24 4 | 2 | 1582 | 253 
20 6 = Wolseley sl se ie 3 1554 214.6 
46 — Jackson | | 
cart. _ as «| 2 8 | 2 1428 | 24.4 
13 9-horse-power Speedwell -| 2 6 2 1547 4.1 
267 ~ two - cylinder 
Swift .. Se es oat i ee 1610 | 23.6 
8.6 horse-power Pelham --| 26 5 2 1638 | 25.3 
319 * Anglian |. 7-5 & 1862 | 20.1 
24's 5s Mobile 2) as, | 4 | 2093 | 184 
34/74 * Royal Humber- | 
UG bs te ee ca ke wee Ot OS it Sees. | 2p 
25 9-horse-power Oldsmobile ..| 39 7 | 38 2894 | 15.6 
i 
TaBLe V.—Hill-Climbing. 
6 horse-power Wolseley. 8-horse-power Mobile. 
6 i De Dion. 64 os Royal Hum. 
7 nt one-cylinder _ berette. 
Swift. 9-horse-power Speedwell. 
7-horse-power Little Star. 7 - Alldays. 
6 ve Siddeley. 9 a Anglian. 
6 ea Wolseley. 8 *” Prosper Lambert 
7 “a two-cylinder 6 os Mobile. 
Swift. 6 a“ Pelham. 
8-horse-power Croxted. s - Brown. 
7 ‘as Little Star. 6 me Speedwell. 
6 ” De Dion. 6 Jackson Dog: 
7 - Alldays. Cart. 
9 ‘so Oldsmobile. 7-horse-power Clyde. 
7 aa Royal Hum- 6 Pa Jackson Dog: 
berette. Cart. 


Finally, the judges recommend to the Club Com- 
mittee the following awards :—Non-stop awards 
(resulting automatically under the rules). Class A. 
—First award: The 6-horse-power Speedwell, 
No. 2 (7 non-stop runs). No second award. Class 
B.—No car eligible. Class C.—First award : The 
6-horse-power Siddeley, No. 18 (12 non-stop runs, 
highest possible). Second award: The 6-horse- 
power light Wolseley team, Nos. 20 and 10 (12, 
highest possible, and 11 non-stop runs respec- 
tively). Third award: The 6}-horse-power Hum- 
berette, No. 16 (11 non-stop runs). Fourth award : 
The Alldays, No. 17, one of team (9} non-stop 
runs). Fifth award: The 7-horse-power Little 
Star, No. 15, one of team (9 non-stop runs). Sixth 
award : The 6-horse-power Mobile, No. 11 (8 non- 
stop runs). Seventh award: The 9-horse-power 
Speedwell, No. 13 (6 non-stop runs). Lighth 
award : The &-horse-power Brown, No. 12 (5 non- 
stop runs). Class D.—First award: The 8-horse- 
power Croxted, No. 30 (12 non-stop runs, highest 

sible). Second award: The 7} - horse-power 

umberette, No. 34 (11 non-stop runs). Third 
award : The 7-horse-power Alldays, No. 32, one of 
team (9$ non-stop runs). Fourth award: The 
7-horse-power Little Star, No. 38, one of team (9 
non-stop runs). Fifth.award : The 8-horse-power 
Mobile, No. 24 (7. non-stop runs). Sixth award : 
The 9-horse-power Anglian, No. 31 (5 non-stop 
runs). In the case of teams, the average of team 
performance is taken. 

Certain cars, which completed the whole of the 
distance, though ineligible for non-stop awards, 
were considered by the judges worthy of special 
mention, and in this connection the team of 6-horse- 
power De Dion Bouton cars were very highly coin- 
mended, whilst a one-cylinder Swift car and a two- 
cylinder Swift car were highly commended. The 
judges recommended the award of the following 
medals :—Gold medals to the Wolseley Tool and 
Motor-Car Company and the Siddeley Auto-Car 
Company for general excellence of design, con- 
struction and workmanship, and for hill-climbing ; 
the Swift Motor renee ae were awarded a gold 
medal, also for general. excellence of construction 
and: workmanship, hill- climbing, and, in addi- 
tion, smoothness of running. Silver medals were 
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awarded to the De Dion Bouton Company, Limited, 
to Humbers, Limited, and to the Alldays and 
Onions Company, Limited. Bronze medals were 
awarded to the Speedwell Motor and Engineering 
Company, Messrs. Brown Brothers, the Star Engi- 
neering Company, Messrs. Jarrott and Letts, the 
Holland Park Motor Company, and Messrs. F. W. 
Garner and Co. ; whilst the Clyde Cycle and Motor 
Company and the Mobile Motor and Engineering 
Company received honourable mentions. 

In conclusion, the report comments upon the 
improvement shown in the general design and con- 
struction of the cars ‘and the reduction im price. 
The performance of the cars was considered by 
the judges to be remarkably good, although in their 
opinion the 600 miles was not a sufficient length to 
bring out by automatic records the qualities of the 
cars and the more important details.* The judges 
consider that the examination and consideration 
of details which take place after the non-stop 
runs have been completed have more influence in 
determining such essential matters as ultimate 
durability and performance than the non-stop runs, 
although the latter furnish automatic indications 
of the qualities of both cars and drivers combined. 








NOTES. 
Toe New THEATRE REGULATIONS. 

Tue new theatre regulations, which have been 
issued by the Lord Chamberlain to the theatre 
managers, have called for some comment. Speak- 
ing generally, the new regulations are eminently 
satisfactory, but those regulations also contain a 
feature of great technical importance—namely, 
they distinctly specify that all scenery, wings, sky- 
borders, and cloths, whether on the stage, in the 
auditorium, or other parts of the premises, must 
be rendered and maintained non-inflammable as 
far as practicable. It will be remembered that 
soon after the Chicago theatre fire stress was laid 
upon this question of the impregnation of the scenery 
of the stage, and we ourselves, long before that 
sad catastrophe, strongly advocated the view that 
the whole secret of theatre safety lies in the non- 
combustibility of the stage and its appurtenances. 
Only last month the members of the International 
Fire Service Congress at Budapest passed a very 
useful resolution to the effect that the non-inflam- 
mability of scenery and the non-combustibility 
of the stage must be considered absolutely essen- 
tial for the protection of human life in places 
of public entertainment. It is pleasant to now 
read of the Lord Chamberlain being in accord- 
ance with the primary portion of this recommen- 
dation. It only remains to’ see that the new 
regulations be conscientiously applied, for a mere 
coating or a superficial treatment with chemicals 
will not suffice. Impregnation in the true sense, 
both of the textiles used in the scenery and the 
light scantlings of wood used in framing it, should 
be the sine qué non of what is termed ‘‘as far as 
practicable” in the Lord Chamberlain’s require- 
ments. As we have said on an earlier occasion, the 
reliable non-inflammability of wood and textiles is 
now no longer a matter of experiment, but one 
of commercial practice, so the theatre manager 
cannot have the slightest excuse for any lack of 
thoroughness in meeting the new rule in question. 


THE INVENTION OF GUNPOWDER. 


Dr. Oscar Guttmann has recently been able to 
trace the much-disputed date of the invention of 
gunpowder back to the year.1326 at least. There 
are documents, he points out in a communication 
published in the Journal of the Society of Chemical 
Industry, according to which the Arabians made 
use of explosive mixtures about 1280; but these 
uotes do not appear to be more reliable than the 
numerous Indian documents to which reference is 
frequently made. Dr. Guttmann finds, however, 
seven documents of indisputable authenticity men- 
tioning the use of gunpowder. Various accounts of 
the private wardrobe of King Edward III., dating 
‘rom 1344 and subsequent years, contain entries of 
payments made for powder, sulphur, saltpetre, &c., 


* We are informed that Messrs. Charles Jarrott and 
Letts, Limited, propose organising a more extended trial 
of 3000 miles, to be made on a route which will-include 
= districts of Brighton, Dover, Bournemouth, Norwich, 

eg on Carlisle, Holyhead, Dublin, Milford Haven, 
Cardiff, Land’s End, and back to London. They propose 
entering for this extended trial two of their light cars, 
one of the value of 150/., two-seated, and the other four- 


seated, of the value of 200/. i 
day will be 100 miles. Deen ee 


for the King’s gun.. Iron guns were bought by the 
town council of Aachen in 1346, bronze guns in 
Italy and. France. in earlier years; the Paris 
National Library possesses documents referring 
to the use of gunsin the defence of Cambray, 1342. 
The most interesting document -is.to be found 
in the*library of Christ Church College, Oxford, 
however. Attention has been drawn to this trea- 
sure by Gustav Oppert, who erroneously ascribes 
‘the date 1336 to it. Dr. Guttmann finds that the 
document is dated 1326. It is a book,.a work of 
art, compiled by Walter de Millemete, on the 
duties of. the King, evidently in the reign of 
Edward II., whose portrait is produced. There is 
no doubt about the date, for it is specitied that the 
book was completed in the first year of the reign 
of Edward III., which would be 1326 in the old 
style, and 1327 in the new style. Particular in- 
terest attaches to a diagram of a peculiar gun and 
its missile. The gun isa bottle, the neck of which is 
stopped by a projectile, which may be described as 
a bullet tapering down into a. very strong. arrow. 
The bottle is lying horizontally on a wooden bench, 
the arrow being pointed at the lock of a gate, 
which it was to burst. A-man in armour is apply- 
ing a glowing wire to the touch-hole. Such arrow- 
bullets are mentioned in:several ancient chronicles, 
including the documents to which we have alluded ; 
but, their real existence had so far been doubted. 
From other evidence, which he does not discuss on 
this occasion, Dr. Guttmann concludes that the in- 
vention of gunpowder is really due to Berthold 
Schwarz, and that it was probably made. between 
1313 and 1325. 


Drrect HicuH-TEnsion CURRENTS. 


Fr. J. Koch, of Chemnitz, has described a trans- 
former arrangement which will supply direct currents 
of high tension suitable for experimental purposes, 
and also for charging Réntgen tubes. As a rule, 
we have to rely in such experiments on electric 
machines, batteries, or induction apparatus. The 
new apparatus gives direct-current impulses of long 
duration, and may be characterised as a novel kind 
of rectifier. The primary of Koch’s transformer 
contains both variable ohmic resistance and: vari- 
able inductance. The secondary comprises a long 
spark-gap, between the electrodes of which a needle 
revolves, so that the spark-gap is divided into 
two gaps, whose length varies during each revolu- 
tion. The needle is turned by a synchronous 
motor, and the length of the two sparks thus 
varies in synchronism with the phase of the 
primary currents. The movement of the needle 
cuts out the currents which are not in the desired 
direction, and allows those of the desired direc- 
tion to pass at their maximum pressure. If the 
primary network is fed with currents of 3000 
periods per minute, the needle will revolve at 1500 
revolutions. The needle is made of aluminium. 
The ratio of transformation can in Koch’s trans- 
former be varied between 1 : 1000 and 1: 1450 by 
changing the number of primary turns. The in- 
ductance in the primary circuit is of great import- 
ance. When the choking coil is cut out, there is 
considerable arcing in the secondary; when the 
choking coil is in circuit, the arcs are dissolved into 
streams of sparks, giving the familiar picture of 
the sparks of an electric machine whose.electrodes 
have been pulled far apart. With his transformer, 
Koch obtains, for instance, sparks 42 centimetres 
in length when the choking coil is in circuit, ‘and 
‘sparks of 25 centimetres when this coil is cut out. 
The maximum potential differences obtainable is 
140,000 volts ; the transformer is insulated with 
oil. Bars of slate are used as resistances. When 
the apparatus is to be worked from a source of 
continuous-current supply, a rotatory converter has 
to be used ; the shaft of this converter is directly 
coupled with the rectifier needle, and no special 
synchronous motor is needed. The apparatus can 
be modified so as to render the currents available 
in both directions. Réntgen-ray tubes charged 
from this transformer are said to give a very steady 
light of high intensity. 


SALE BY SAMPLE. 


Sale by sample is a convenient method whereby 
a purchaser is enabled to appreciate the quality of 
goods sold without having to examine or analyse 


their entire bulk. It stands to reason, therefore, 
that the law will insist upon the goods being up. to 
sample, and that, if they are not, the purchaser 
will not be called upon to take delivery. The law 





is thus crystallised in the Sale of Goods Act. “ A 





contract of - sale - is: a’, contract - for sale by: 
sample where there is a term in the contract, ex- 
pressed or implied,. to that effect. In. the case of a 
contract for sale by sample :—(a) There is an 
implied condition that the. bulk shall correspond, 
with the sample. in quality ;-(b) There is an implied 
condition. that, the. jee shall ‘have a..reasonablé: 
opportunity of comparing: the -bulk. with’ the 
sample ; t) There is an: implied:.condition that 
the goods shall be free from any defect rendering 
them unmerchantable, which would not be iap- 
rent on reasonable examination of the sample.” 
ere is one point, however, with which ithe Sale 
of Goods Act doesnot deal. Suppose. the goods: 
are up, to sample when sold, but they subse-> 
quently deteriorate ; what are the rights of the- 
ies? In a case which was recently heard by 
r. Justice Channell, an action,-was..brought. for 
breach of .a contract to supply sludge containing. a 
certain proportion of metallic. tin. . The material in 
question was made by an-electrolytic._process from. 
old tin cans, the tin falling down to the bottom of 
the vessel. Owing to the- finely divided state of 
the tin, as so deposited, it becomes-liable to. very, 
rapid oxidisation, in consequence of which the 
manufacturer prefers to keep. it under water, or. 
rather, mixed with water in’ the form of a kind of 
sludge. . Even under these conditions, however, 
oxidisation still takes place. In the case in question, 
the plaintiff visited the defendant’s works, saw. 
some of the material in a vat, and asked. the price. 
He was told that it was 451. a ton. A sample was 
given to him in a small bottle, and subsequently 
he received a larger sample in a keg. The sample 
contained about 40 per cent. of tin, Delivery was 
not’ taken for several weeks, and when the. bulk 
was delivered it was found :to contain very much 
less pure tin. The plaintiff complained that this 
was not a fulfilment of the contract., The defendant: 
alleged that oxidisation in the meantime had 
brought about the change, and that, inasmuch as 
the:bulk was in conformity with the sample at the 
time when the alleged contract was made, he had in 
effect fulfilled his contract. Mr. Justice Channell, 
however, held that there had been a breach of con- 
tract. This decision was chiefly based upon the 
fact that his lordship did not think that all the 
difference between bulk and sample had been 
caused by oxidisation; but at the same time ‘he 
laid it down that if material was likely to deterio- 
rate, this is a matter which should be made clear 
to the purchaser at the time when the sample is 
given. 








THE INDIAN TROOPSHIP “DUFFERIN.” 

Ir is long since the British Government departed 
from the practice of building ships for the transport of 
troops from one part of the Empire to another—a fact 
which is to be regretted, as these were most admir- 
able schools for the training of engineers, since the 
conditions required the running of the machinery for 
long periods of time, involving continuous vigilance 
and strain on the mechanism, which brought out the 
better qualities of the personnel. The Indian Govern- 
ment, however, have found it more profitable to main- 
tain their own ships, but for many years the’ Royal 
Indian Marine have taken es na ‘charge; and 
there is, therefore, no educational advantage so far 
as the British Navy is concerned. The reason, of: 
course, for the maintenance of the fleet. is found’in the 
fact that during the season there are transported from 
India 12,000 officers and men, in addition to ‘their 
wives and families; while the ships are further: 
utilised, not only for service on the coast of India, 
but in connection with the many —— which 
are bon eae by the Government. For many years 
Sir Edward Reed, K.C.B., has acted as naval archi- 
tect for the India Office, and he himself readily admits 
that, in the arrangement of the many important details 
which ensure the success of the vessels, he has had valu- 


-able help from the officers of the Royal Indian Marine. 


In the design of these Indian troopships there has 
been steady progress, and. in connection with the 
launch on Wednesday of this week of the latestand 
a vessel yet constructed for the purpose—the 

erin—floated from the works, at Barrow-in-Fur- 
ness, of Messrs. Vickers, Sons, and Maxim, Limited, 
evidence is afforded of this advance. Taking the 
Serapis, built about 1867, as the starting point of 
comparison, and the Warren Hastings, built at Barrow 
thirteen years ago, as the intermediate ship, we ‘find 
that steady progress has been made. This is specially. 
notable in connection with the s: The Serapis was 
a vessel of only 14 knots, the Warren Hastings made 
16.8 on trial, and the new vessel is designed to steam 
at 184 knots, In size there has been also a considerable 
increase, as the Serapis was only 360 ft. long between 





perpendiculars, while the Warren Hastings was 337 ft., 
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and the new ship is 437 ft. long. In displacement 
tonnage the advance has been progressive from 62]1 
tons to 7340 tons. As indicative of the advance in the 
efficiency of engines and boilers we note that the horse- 
power in the ease of the Dufferin has only increased 30 
per cent., while the displacement has gone up over 50 
percent., and the speed is over 2 knots greater. The 
greater speed will be very advantageous in the event of 
the employment of the vessels as armed cruisers ; while 
owing to the higher steam pressure and the greater 
engine economy, the consumption of fuel is reduced for 
the higher power of the later ship, while a reduction has 
been made in the crew, owing to the important mecha- 
nical equipment on board. There is, too, a very strik- 
ing advance in the armament. Indeed, the Dufferin 
is the most powerfully-gunned ship of. the class. 
Instead of two 20-pounder guns she has eight 4.7-in. 
weapons, firing 45 lb. shot, and ins of one 
howitzer, she carries eight 3- pounder rapid - firing 
guns. It would be easy, also, to demonstrate the in- 
creased efficiency in respect to the handling of stores, 
and also in the comfort of the habitable quarters. In 
regard to cost, the later ships are cheaper than the 
earlier vessels, notwithstanding the very considerable 
increase of size, accommodation, comfort, and speed. 

The appended table shows the main features of the 
three vessels, the one the Serapis, of 1867, the second 
the Warren Hastings, of 1885, and the third the 
Dufferin, launched this week. 


Comparison of Old and New Indian Troopships. 


| 
“ Warren 





| “Serapis,” | fo —- 
—_— ace | Hastings.” Dufferin, 
Length between perpen-| 360 ft. 337 ft. 437 ft. 
diculars | 
Breadth, extreme .. :./49 ft. 1b in. 49 ft. 24in. | 52 ft. 6 in, 
{ forwd. | 16,4. » a 18 ft. 
Draught <b oo, ee _ * 
mean} 18 ,, ‘54 ,, | 17 ft. 44 in. 19 -,, 
Displacement intons  ..| 6211 4807 7340 
Area of mid - section in) 783.77 780 890 
square feet ad | 
nomin: 500 _ —_— 
Horse-power { indioated| 3945 7362 9400 
Trial speed in knots A 1t 16.82 18} 
Water. . oe .. tons 147 90 200 
Crew (officers and men), 251 17 260 
number 
Troops, officers, ladies, and 1243 1165 1260 
children, number 
Cables, size .. as 2h-in. 2, in. 2/,-in. 
Anchors, bower . 4o0f75cwt. 4 of 50cwt. | 3 of 74 cwt. 
Two 20-pdr. | Six 4.7-in. Eight 4.7-in. 
J Armstrong guns | guns 
Armament... One 24-pdr. Six 3 pdr, [Eight 3 pdr. 
t Howitzer guns [ guns 
Coal; in tons 1180 674 1200 


The vessel differs little in construction and internal 
arrangements from the first-class modern merchant 
ship; but a closer examination reveals many impor- 
tant departures in detail to suit her for her special 
mission, She is designed with due consideration to 
her adoption as an armed cruiser, and thus will be 
provided with eight 4.7-in. quick-firing guns, and 
eight 3-pounder quick-firers, the largest size of search- 
light projector, large magazines and armoury under 
the water-line, and other similar auxiliaries. Great 
care has been taken to insure the vessel against sink- 
ing, should she, unfortunately, be in danger. There is 
a cellular double bottom, within which there may be 
carried 800 tons of fresh water, and there are distillers 
for making 35 tons per day. She is built of strong 
scantling, with four complete decks, and a boat or 
aa amidships, extending about half the 
ength of the vessel. Internally there are a large 
number of water-tight compartments, and for the first 
time in a troopship, there has been introduced the 
Stone - Lloyd system of control for water - tight 
bulkhead doors.* By this system all the doors 
can be closed by hydraulic gear from the cap- 
tain’s bridge, though at the same time, any one 
door may be cl from several positions, while 
automatic arrangements are provided so that the 
flow of water into any one compartment would at once 
close the door of communication from such compart- 
ment to others. At the same time a bell is rung at 
the door to give sufficient warning to any one living 
in the compartment at the time. Owing to the fact 
that the vessel will have to pass through the Red Sea, 
teak has been used throughout for decks, &c., and for 
the same reason ventilation has had primary considera- 
tion. 

The Dufferin has accommodation for about 100 first 
and second-class passengers, 1190 European troops, as 
well as for all the officers, engineers, crew, firemen, 
officers’ servants, soldiers’ wives and children, making 
a total complement of about 1520 in all. On the 
boat-deck large teak deck-houses are built to accom- 
modate the captain and ship’s officers. On the spar- 
deck are arranged the entrances tofirst and second- 
class nger accommodation and saloons, and to 
troops’ quarters ; a large and handsome smoking-room 





See ENGINEERING, vol. Ixxvi , page 623, 





and music-saloon and state-rooms are also built on 
this deck. State-rooms are built on the main deck for 
the first and second-class passengers and. officers, with 
dining-saloons, galleys, pantries, and bakeries. The 
usual lavatories, bath-rooms, &c., are provided, having 
hot and cold water supply. The firemen and crew are 
berthed on this deck forward. The troops’ and women 
and children’s quarters are placed on the troop and 
orlop-decks ; and these places are fitted up complete, 
with hospitals, wash-places, bath-rooms, w.c.’s, &c., 
a cot-lift also being provided to enable any of the sick 
to be raised to the spar-deck. Magazines and armoury, 
store and provision-rooms, refrigeration-room, fresh- 
— tanks, &c., are built on the orlop-deck and in 
olds. 

The sanitary arrangements have been specially 
studied, and are of the most efficient description, a 
large number of electric ventilating-fans, being fitted 
in addition to the natural ventilation provided. In 
the ’tween decks large ventilating-windows are fitted. 
A system of steam and electric heating is fitted up 
throughout all living-spaces. The derricks and gear 
for working the cargo and stores, also the capstans 
and boat-winch, are all fitted up with hydraulic power. 
A powerful steam-windlass is fitted on the spar-deck 
forward for working the anchors, which are of the 
stockless type. The steam steering-gear is placed on 
the spar deck amidships, with chains led aft to the 
screw gear on the poop deck. The steam gear is con- 
trolled by telemotor on the bridge deck. Helm-signals 
are fitted on the main mast to indicate the position of 
the rudder. A large number of boats, including two 
steam cutters, are carried on the boat deck ; the life- 
boats are built of steel, and are fitted with patent 
davits, and the vessel is thoroughly equipped with all 
the usual life-saving appliances. 

The vessel has a straight stem and elliptical stern, 
and with two pole-masts aud two funnels presents a 
well-balanced appearance. She is to be driven at a 
speed of 18} knots, by two sets of triple-expansion 
engines, developing 9400 indicated horse - power. 
There are three cylinders in each engine, the high- 
pressure having a diameter of 30 in., the intermediate 
of 47 in., and the low-pressure of 75 in., the stroke in 
all cases being 48 in. The engines are of the same type 
as the company adopt for high-class merchant ships, 
and in all cases the plant is duplicated. 

The steam-distribution valves are of the piston type 
for the high-pressure and intermediate-pressure cylin- 
ders, and of the flat double-ported description for the 
low-pressure cylinders. _ They are actuated by valve 

ear of the ordinary double-eccentric link-motion type. 
The reversing gear .is operated by a steam and hy- 
draulic engine, having steam cylinder 15 in. in diameter 
and 21 in. stroke, placed at the back of the engines, 
and worked by gear from the starting platform. The 
condensers are constructed of steel plates, and have 
a total cooling surface of 10,600 square feet; they 
are each supplied with circulating water by a Gwynne 
centrifugal pumping - engine, and arranged so that 
either pump can circulate either condenser by means 
of a cross-connection. 

The auxiliaries in the engine-room consist of two 
general service duplex pumps, to act as fire, bilge, and 
ballast engines; two pa gator Aes main feed-pumps, 
and one direct-acting auxiliary feed-pump ; two feed- 
water filters; two sets.of evaporators and distilling 
machinery, each capable of supplying 35 tons of fresh 
water per 24 hours ; two feed-heaters ; one auxiliary con- 
denser for taking the exhaust steam from all the auxi- 
liary engines in the ship; one fresh-water duplex pump. 
In the boiler-room are fitted four ash-ejectors and 
pumps, and four silent ash-hoists. In addition to 
the above, there is one large double-acting sanitary 
pump fitted to each set of main engines, worked in 
conjunction with the feed and bilge pumps from. the 
air-pump levers. At the forward end of .the engine- 
room on the troop deck is a large engineers’ workshop, 
fitted with the usual machinery, and driven by an 
electric motor. 

The engines are supplied with steam from four 
double-ended boilers of the marine multitubular_ type, 
worked under heated forced draught with closed ash- 
pits on Howden’s system. Each boiler is fitted with 
six of Morison’s suspension furnaces, and is con- 
structed for a working pressure of 180 lb. per square 
inch to Lloyd’s requirements. A large auxiliary boiler 
of the cylindrical type with two of Morison’s suspen- 
sion furnaces is also fitted for supplying steam to all 
the auxiliary engines. Air is supplied to the furnaces 
by two large fans, each of which is driven by two 
engines. here are two funnels, 10 ft. in diameter 
outside, and carried about 80 ft. above the level of 
the fire-grate. 





ARGENTINE CoaL.—The discovery was announced some 
time since of a coal-mine in the Argentine province of 
Mendoza. .The owner has persevered in pushing forward 

rospecting works, and the vein is now being worked. 

he Argentine Great Western Railway Company has 
instructed an engineer to experiment with the coal upon 
the company’s locomotives, and the experience acquired 
with the coal] thus far is satisfactory. 





THE JUNIOR INSTITUTION OF 
ENGINEERS. ° 


THE summer meeting in Germany opened on August 13 
at Diisseldorf. Associated with the municipality as hosts 
were the Institution of German ‘Ironfounders, the Lower 
Rhine District ‘Association of German Engineers, and the 
Diisseldorf Institution of Architects and Engineers. 
The following. day. was pent in an_ inspection of the 
Diisseldorf Exhibition, under the guidance of Mr. Emile 
Hess. Next morning dn early train was taken for Ober- 
hausen, where ‘are situated the t iron, steel, and 
engineering works of: the Gutehoffnungshiitte. Two 
divisions were formed for visiting them, one proceeding 
to the blast-furnaces, steel works, rolling-mills, &c., the 
other to the steel, iron, and metal foundries, engine and 
bridge works, &c. On leaving Diisseldorf, the party 
made for Elberfeld, for the purpose of mg} the Langen 
Mono-Rail Suspended Electric Railway, which presents 
so many-novel points of engineering interest. In the 
afternoon the members arrived at Hanover, where, on the 
next day, the first visit was to Messrs. Kérting Brothers’ 
Works, erected in the year 1871, and now giving employ- 
ment to 2500 hands. Some powerful gas-engines were 
seen in the erecting-shop, th of the Otto and the 
Clerk cycle. The former are built up to 200 horse-power 
in one cylinder, and the latter, single-acting, up to 300 
horse-power, or double-acting up to 1500 horse-power in 
onecylinder. The largest installation (40,000 horse-power) 
of the Kérting double-acting Clerk cycle engine is at the 
Lackawanna Steel Works. : 

The Hanover Engine Works were next inspected. The 
manufacture of locomotives forms the principal work car- 
ried on, that department having been started in 1846. The 
total output to date has been close on 4300, and 40 efgines 
can be fitted up simultaneously. On leaving, the members 
made their way to the Westinghouse Brake Company’s 
Works. The Hanover Gas Works were then entered, 
so that the Paris electro-turbine gas-retort charging 
machine might be seen at work. 

Friday morning was occupied by a most interesting visit 
to the Berlin Electric Overhead and Underground Rail- 
way, and to the works of Messrs. Siemens and Halske. 

The Institution’s summer dinner was successfully held 
in the evening at the Central Hotel, Berlin, the oppor- 
tunity being taken for presenting to Mr. Durham a 
leather writing-case suitably inscribed, in expression of 
the members’ appreciation of his valuable services as hon. 
secretary. On the following day the Mariendorf Gas 
Works of the Imperial Continental Gas Association were 
visited in the morning, and the Royal Technical High 
School at Charlottenburg in the afternoon. 

On Monday afternoon, August 22, the party left Berlin 
for Leipsic, remaining there till Wednesday, when they 
went on to Frankfort-on-Maine. On the invitation and 
under the guidance of Mr. W. H. Lindley, M. Inst. C.E, 
the water and electricity works at Frankfort, and the 
sewage works at Hanau, all of which were designed and 
carried out by him, were inspected. 

An excursion to Homburg took 
noon, when the Director of the 
members over the old and new buildin; The next day 
the members travelled by train from Frankfort to Bie- 
brich to join the Rhine express steamer for the trip to 
Bonn, and thence by train to Cologne, and so on to 
Flushing and England. It should be mentioned that two 
extra visits occurred, one at Berlin to Mr. W. Pittler’s 
Experimental Works, and the other to Messrs. Pittler’s 
Lathe Works at Leipsic. Z : : 

To the many German friends ;who assisted in making 
the Junior Engineers’ visit so pleasant and instructive, 
the cordial thanks of the Institution are certainly due. 


lace on Friday after- 
ths conducted the 








TESTING-MACHINES. 
To THE Epitor OF ENGINEERING. 

Srr,—In your issue of the 9th inst. Mr. H. R. J. 
Burstall advocates the use of stays for the compression- 
head of testing-machines in cases where the specimen is 
longer than one or two diameters, in order to insure that 
the direction of the load is truly axial with the specimen. 

It should be pointed out, however, that even in short 
specimens, where homogeneity cannot be depended upon, 
it is impossible to insure that the actual centre-line of the 
forces resisting compression coincides with the line of the 
load. Thus in relatively short balks of timber, where the 
direction of the grain is approximately coincident with 
the line of load, want of uniformity of structure may bring 
this obliquity of resistance into being. Again, in concrete 
blocks almost any imaginable position of the centre line 
of forces resisting compression may accidentally occur. 

In the case of an unguided compression-head the lateral 
displacement caused by oblique resistance would threaten 
such serious damage to the machine that the test would 
have to be abruptly stopped at the most interesting 
moment—i.e., when-yielding commences. rae 

On the other hand, if restraint is attempted, it is essen- 
tial that it should be frictionless. If the compression head 
were merely guided by metallic surfaces in contact, the 
lateral reactions would introduce frictional resistances 
which would be registered, in company with the true 
load, by the weighing apparatus. Nor should the magni- 
tude of such lateral forces be overlooked. If a timber 
balk 15 in. square and 50 in. long be placed symmetrically 
between the compression platens of a 300-ton testing- 
machine, it is not unreasonable to suppose that the 
actual line of resistance may lie from a point 25 in. off 
centre at one end to a point 24 in; off centre (on the oppo- 
site side of the geometrical axis) at the other extremity. 
The obliquity of the line of resistance would now be 1 in 
10, and if a load of 300 tons were imposed, the lateral 
forces would approach 30 tons, P 

This example will be sufficient to bring home the abso- 
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lute necessity both of frictionless and extremely powerful 
methods of lateral restraint. ; 

The roller stays designed by Mr. Wicksteed for the 
300-ton testing-machine, described in your issue~of the 
2nd inst., and made by Messrs. Joshua Buckton and Co., 
Limited, for the French Government, are good illustra- 
tions of how the combination of power and delicacy may: 


be effected. 
Yours sine F 
BERT A. BRUCE. 
Well House Foundry, Leeds, September 12, 1904. 








THE GREAT WESTERN RAILWAY COM- 
PANY’S NEW DINING-CAR. —> 
To THE EpIToR OF ENGINEERING. °-”= 


S1r,—The new dining-car on the Great Western Rail- 


way, described in your issue of the 2nd inst., certainly. 
gives a large amount of accommodation for its weight, 
and it is excellently appointed in every way ; but there 
is no getting over the fact that when the car is fairly 
well filled with passengers they have very little elbow 
room, and are rather uncomfortably crowded. This is, 
rhaps, not a very great matter; but, in the face of 
een competition, such a matter is likely to assume large 
proportions. The competition which the West Coast 
companies have to meet is certainly sharper than any 
faced by the Great Western Railway, hence the ‘greater 
space allowed peat og in their dining-cars, and hence 
also the greater weight of these cars, which you notice in 
your description of the Great Western Railway Com- 
pany’s car. ae ’ 
In the winter months a West Coast dining-car is 
stationed at Aberdeen, and runs from that city to Sym- 
ington and back daily. During last winter an attempt 
was made to introduce a lighter type of car on this 
run. The fittings in the passenger bees ieee of one 
of the ordinary dining-cars were removed, and chair-seats, 
very similar to those in the Great Western car, were 
put in instead ; the weight of the car was thus reduced, 
and the accommodation was increased. This car was 
sent to Aberdeen, but after running for about a month, 
was withdrawn, and one fitted in the ordinary way took 
its place. This rapid disappearance was brought about 
by the complaints of the passengers, who naturally con- 
sider their own comfort of more importance than the 
weight of the car in which they travel. In this case they 
complained that they had not enough room, and, as com- 
petition lends great authority to the opmion’ of pas- 
sengers, the lighter car was withdrawn. Hence the 
greater weight of West Coast dining-cars when compared 
with the new Great Western car, though it must be said 
that the greater weight takes: with it greater comfort. 
At the same time, in this, as in other cases, competition 
serves the traveller better than it does the shareholder. 
T an, Sir, yours faithfully, 
September 7, 1904. 





THE HEELING AND ROLLING OF SHIPS. 
To THE EpiToR OF ENGINEERING. ° 

Sir,— Your correspondent’s, N.A.’s, explanation of the 
above paper, in ENGINEERING of August 19, is a timely 
one. That the metacentric method of determining the 
righting moment of a vessel inclined to an angle with 
the upright is correct only under certain definite condi- 
tions is a generally known fact, but Professor Scribanti 
has done good service in showing under what circum- 
— its use as an approximation ceases to be admis- 
sible. 

_Under a cloud of mathematics the Professor further 
gives a method of correcting it for vessels with vertical 
sides. A simpler correction than his consists in the 
dividing of the metacentric height (measured from the 
centre of buoyancy) by the cosine of the angle of heel. 
The result is the height from the centre of uoyancy of 
the uae vessel to the point where a vertical straight 
line through the centre of buoyancy of the vessel in the 
inclined position cuts the centre line. For the wall-sided 
vessels here in question, and within the ordinary limits of 
application of the metacentric method, this is nearly cor- 
rect. Applied to Professor Scribanti’s examples it gives 
nearly the same result as his own methods. 

Needless to say, all these approximations become un- 
trustworthy as soon as the vessel’s sides differ much in 
form from the vertical ones assumed. 

Tam, Sir, yours —s . 








THE FUTURE PROSPECTS OF NATAL. 

2 To THE Epitor oF ENGINEERING. 

Srr,—With reference to the article which appeared 
under the above heading in your issue of the 2nd inst., I 
am afraid your correspondent shows something less than 
an intimate knowledge of the dredging fleet owned and 
employed by the Natal Government in the improvement 
of Durban Harbour and approaches, otherwise he could 
scarcely have made the belated suggestion that the ex- 
perience of the Mersey should encourage the Natal 
authorities to tackle the bar problem with decision. 
Besides the large fleet of beckeehtived ing plant for dredg- 
ing the inner harbour, the Natal Govindan have at 
the present time at work in Durban three 1200-ton suc- 
a hopper dredgers, named the Octopus, Walrus, and 
vrampus, and the Nautilus, a suction pump steamer of 
2500 tons hopper capacity, all of which suction dredgers 
were -specially designed and construc by the well- 
Simons and Co., Limited, 


known builders Messrs. Wm. 
The first-named dredgér was set to work in December, 


For the year ending December 31 last, the total quan- 
tity of sand dred y the foregoing vessels was. some- 
thing over 44 million tons ; and I understand that for the 
first six months of the current year the work done by 
the whole of the dredging plant at Durban approaches 
4? million tons, nearly 2 million tons of which was re- 
moved by the Nautilus. I should add, perhaps, that 
the Octopus, Walrus, Grampus, and Nautilus have been 
working night and day since April, 1904. As showing 
the remarkable improvement on the bar depths at Dur- 
ban, the following table of average depths of water on 


_|-the bar at low water of spring tides will be interesting :— 


1 1 
January... . 20 ft. 10% in 24 ft. 7iin 
February 6 20 ,, 113; a: 9 
March ... ee). BEE | aah y RE S Re 
April - emake | at + 26 ,, 102 ,, 
y , 19 ,, ” » 11Z ;, 
June : 21 ” 24 ” ” 0 » 


Is itnot, therefore, abundantly clear from the foregoing 
facts*that the Durban Harbour officials are, and- have 
been for a long period, keenly. alive to the advantages of 
sand suction-dredging for the removal of the bar at their 
harbour entrance? Further, these facts surely show 
that the Durban authorities have little or nothing to learn 
in this special. connection of what may be accomplished 
by suction-dredgers. 

: Yours truly, 


Glasgow, September 9, 1904: OBSERVER, 








SIDE - SLIP IN MOTOR - CARS. 

To THE EpIToR OF ENGINEERING. ~. 
S1r,—The paper on ‘‘Side-Slip in Motor-Cars,” by 
Messrs, Darwin: and Burton, read at the-British ‘Assooia- 
tion, is interesting and ‘instructive. For the first time 
the question of rear and front driving is scientifically dis- 
cu ; and one gathers that front driving is safer, as 
regards side-slip, than the practice usually followed. - The 
suggestive remark is also made that a combination of the 
two systems in a six-wheeled centrally-driven vehicle 
would obviate the danger of side-slips entirely. It isa 
curious fact that this very design was put forward in the 
early days of the modern motor-car on entirely different 
grounds ; but the well-known conservatism of the British 
manufacturer prevented any practical trial of the system, 
except for its partial application in the case of the 
Mabley car. If I remember rightly, the size of the 
driving-wheels in the proposed design was considerably 
greater than makers (ignoring traction-engine practice) 

are now content with. 
Tam, &c., 


17, Well Walk, Hampstead, London, N.W., 
September 12, 1904. 








PIER GANGWAYS. 

To THE EDITOR OF ENGINEERING. 
Srr,—Perhaps some of your readers will be so good as 
to enlighten me on the following points in connection 
with pier gangways in Scotland :— 

1. Is there any standard test load for any particular 
pier pogwer ? 

2. Inthe case of a fairly long gangway—say, 100 yards— 
is the design of the gangway members affected by the 
amount of exposure to which the pier is subjected? Or 
is it only the pierhead itself that has, in this case, to he 
inepeeny strengthened. 

I know of some pier gangways in the West of Scotland 
which would, by calculation, with the ordinary factor of 
safety, only support a load of 90 lb. to the superficial foot, 
and which would therefore appear unsafe if thoroughly 
crowded ; others would stand a load of 2 cwt. on the same 
area. 

I suppose that each gangway has a law for itself ; but 
perhaps there is some acknowledged standard referred 
to in its design. 


Iam, yours, &c., 
September 14, 1904. F. 





‘*MITIS” CASTINGS. 

To THe EpiTor or ENGINEERING. 
Srr,—In the ‘‘ Practical Engineers’ Pocket-Book ” for 
1899, page 176, there is the following reference :—‘‘ ‘ Mitis’ 
Castings : — ‘ Mitis,’ or wrought-iron castings, as they 
are sometimes called, are formed by adding about 1-2000 
to 1-700 by weight of aluminium to Swedish wrought 
iron, This causes it to melt and flow at a temperature 
which enables tough sound castings to be obtained, having 
all the properties of the best forged iron, except that they 
are homogeneous and free from stratification.” 
I should like to obtain further information on the sub- 
ject, especially as’ regards the method of adding the 
aluminium. Is it put into the crucible on the top or 
underneath the iron, in lumps or powder, &c.? Perhaps 
one of your readers might oblige, 

Yours es 
iO. FF, 


Srrixes In GerMANy.—According to official statistics 
the number of’ strikes in Germany last year amounted to 
1200, and the number of lock-outs to 82, The number of 
strikes is the largest on record; the strikes affected 
121,593 persons, and the loss. the hands suffered is esti- 
mated at 5,000,000 marks, or. 250,000/., of which the 
various organisations defrayed 88 per cent. From abroad 





THE CLARKSON STEAM-MOTOR OMNIBUS. 

ON page ‘382, in Fig. 1, we illustrate: one of the 
steam-driven omnibuses manufactured by Messrs. 
Clarkson,. Limited, at their steam-car works, Chelms- 
‘ford. This vehicle has been constructed for the Ciren- 
cester and District Motor Omnibus Com » for 
‘the route between Cirencester, Fairford; and Lechlade. 
Another omnibus of a similar description has more 
recently been supplied to the Lake: District: Road 
Traffic omen to run between Grasmere, Rydal, 
Ambleside, and Windermere. In’ taking the latter 
vehicle to its destination in the Lake District by road, 
opportunity was taken to test its performance between 

elmsford and. Windermere. e distances. were 
measured on the ordnance survey sheets, and it was 
found that the speed averaged 15.6 miles per hour 
during running time. On arrival at Windermere the 
omnibus was tested by being loaded with 4 ton of 
‘pig lead, in addition to the full complement of 17 
ese or overseing 12 stone each. It was then 
riven to the top of Dunmail Rise and back to Amble- 


also | Side, and performed satisfactorily, although the roads 


were heavy on account of rain that had recently fallen. 
On the following day the vehicle was put on to its 
regular service, running 80 miles a day, the journey 
between Windermere and Grasmere occupying 50 
minutes. 

The following are details of the design of the steam- 
motor omnibus constructed by this firm, of which that 
now illustrated is an example. As stated, the vehicle 
is constructed to take seventeen passengers, fifteen of 
whom are carried inside and two on the front seat with 
the driver. . The entrance is at the rear and is closed 
by adoor. The steps at the back are partly protected 
by the overhanging roof.. The roof is sufficiently strong 
to carry 10 cwt. of luggage. The fuel consumption 
averages | gallon of oil for 3 to 4 miles run, according 
to the condition of roadway, &c. At the time of 
writing the price is under 4d. 8 allon. 

In regard to the details of the desis of this omni- 
hus, the following particulars are taken from informa- 
tion supplied to us by Messrs. Clarkson. We may first 
state, however, that we have, on a previous occasion, 
made a trial of another of Messrs. Clarkson’s omnibuses, 
and can speak as to the smooth running of the vehicle, 
the easy way in which it was controlled, and generally 
its satisfactory performance on that occasion. 

The frame is formed of channel steel bent at the 
corners, ‘and riveted with transverse members for the 
support of the engines and other parts of the 
machinery. The axles have case-hardened rubbing 
surfaces, the boxes being bushed with bronze. The 
boiler is of the vertical cylindrical type, the outer 
shell being so constructed that there is only one seam, 
and this is not subject to the flame of the burner, 
This end is secured by pressing one half of the shell 
from a steel plate, so as to form a tube-plate and the 
cylindrical part in one piece. The working pressure 
is 250 lb, to the square inch, the test pressure being 
400 lb. to the square inch under steam ,and 750 Ib. 
under water pressure. The shell of the boiler is 22 in. 
in diameter and 18 in. long. It is 35 in. thick. Being 

ressed out of the solid plate, it naturally has no 
ongitudinal seams. The tubes are of solid-drawn 
weldless steel, ,% in. in outside diameter and 18 gauge 
thickness of metal. Natural draught alone is used, 
A steel superheater tube is placed close beneath the 
lower tube-plate. 

Liquid-fuel is used, the burner being of the now 
well-known description introduced by Mr. Clarkson.* 
It is contained in a steel box, which is lined with 
asbestos, and is sheathed with nickel in order to 
revent disintegration of the asbestos by. vibration. 
he burner, which can be started with the ordinary, 
oil used as fuel, is fitted with an automatic controlling 
device be puapeca by steam pressure, an indicator being 

rovided to show to the driver the size of the flame. 
he control of the feed can be either automatic or it 
can be effected by a foot-valve operated by the driver. 
There is also a throttle-valve, by which the driver has 
control of the steam-supply to the engine.. The con- 
sumption of the burner is tested up to 25 lb. of oil per 
hour at 40 lb. pressure. The oil used for fuel is ordi- 
nary kerosine or paraffin oil. 
The engine is of the horizontal type, having two 
cylinders 4 in. in diameter by 4 in. stroke, the valves 
being actuated by Joy gear. It is enclosed in a cast 
aluminium cage, with sheet metal removable panels. 
The engine drives directly on to a bronze gear-ring 
which encircles the differential gear-box. The six 
wheels of the differential gear are cut from the solid 

hosphor - bronze and run on_ hollow- steel pins. 

he differential shaft is forged solid with the wheels 
on the inner ends, the outer ends being coned and 
screwed and fitted with a key for securing the chain 
sprockets. . Each shaft is carried in two bearings, the 
two inner bearings taking all end-thrust.:: . ’ 
The condenser is placed at the front of the omnibus, 
as shown in the illustration. The tubesare fitted into 
aluminium side-pockets, the arrangement being such 











of Renfrew, for bar work. 
1895, and the last-named in April of last year, 


a sum of 2000/. was received in aid of the laboyrers, 


* See ENGINEERING, vol. Ixxvi., page 848, 
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THE CLARKSON STEAM-MOTOR OMNIBUS. 
CONSTRUCTED BY MESSRS. CLARKSON, LIMITED, ENGINEERS, CHELMSFORD. 


that the steam has to take along path. There is a 
water-pocket which serves as a hot-well for collecting 
the water of condensation, any vapour remaining 
being allowed to escape. The force-pumps, of which 
there are four, for boiler feed, fuel supply, and lubri- 
cation, &c., are driven directly from the differential 
shaft. They are fitted with a special high-speed valve- 
box patented by Mr. Clarkson. ll pressure-pipe 
lines are of seamless steel. There are a galvanised 
water-tank of 25 gallons and a steel fuel tank of the 
same capacity. The pressure-tank is of seamless steel. 

The wheels are of the artillery pattern, and 34 in. in 
diameter. The spokes are of oak, the hubs and rims 
being of steel. Solid rubber tyres are fitted: on the 
front wheels there are 34-in. single tyres, on the back 
wheels there are twin 34-in. tyres. Steel roller chains 
1 in. pitch, and with a 4-ton breaking load, are used. 

The contract trial for these omnibuses is a 50-mile 
run on ordinary roads, with a weight equivalent to 
10 stone for each passenger to be carried. During the 
trials a hill having a gradient of 1 in 8 must be 
climbed. The weight of the chdssis is 35 cwt., and the 
body is 12 cwt. Five hundred-weight of oil and water 
are carried. On trial one of these cars ran 30 miles on 
6 gallons of pe Russian oil. This was with 17 pas- 
sengers, a test hill of 1 in 7 being climbed. 

The following details of the test, made in October, 
1903, of a Clarkson steam omnibus, built for the Tor- 
quay district, will be of interest :— 


Number carried on test ... 17 


Length of run 32 miles 
Involuntary stops Nil 
‘Test hill negotiated Gradient 1 in 64 
steepest pitch 
Speed up test hill... Over — per 
our 


Average speed throughout jour- 
ce 2 soe pbs “ae ... 13} miles per hour 
Grade of fuel aa ie ... Russian petroleum, 
** Rocklight” brand 


Consumption of fuel . 6.75 gals. 
Consumption of water ... se 
Capacity of oil-tank _.... 28 ,, 
Capacity of water-tank ... Ss 
Cost of fuel per mile... “s 1Ad. 
Cost of fuel per passenger per 

mile eee wee oe eee pyd. 


This car will run 50 miles on one tank of water when 
filled to 26 gallons, owing to the efficiency of the con- 
densing arrangements, and will run for 100 miles on 
the oil carried. 

We have not referred to the lubricating arrangement 
for bearings, and this is of sufficient interest for 
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separate mention. As is well known, Mr. Clarkson 
has paid especial attention to this important, but often 
neglected, detail. The trouble incidental to hand- 
lubrication is obvious, and hand-regulation is also 
attended with difficulty. The driver of a motor-car or 
steam-omnibus has his attention so often engrossed by 
other matters that he would be more than human 
if he. did not occasionally forget his bearings. A 
system often employed is to have an oil-pump deliver 
into a distributing main fitted with branch pipes which 
connect with the different bearings. The objection to 
this, as Mr. Clarkson points out, is that some of the 
branch pipes may become fouled, and will cease to pass 
the lubricant, which will still find a passage through 
unchoked courses. Moreover, when some of the pipes 
are longer than others, as must always be the case, 
the short ones will offer a path. of less resistance, and 
will consequently take more than their share. A slug- 
gish circulation is more liable to stop through choking. 

In view of these circumstances, Mr. Clarkson has 
devised a method by which each branch in turn takes 
the whole of the oil delivery. The device by which 
this is effected is indicated in Figs. 2, 3, and 4 an- 
nexed. Oil is: delivered by a pump through the oil 
inlet marked, and fills the receptacle beneath. The 
only outlet is through a ring of holes, two of which 
are shown in the sectional elevation (Fig. 2), and the 
whole number in the plan (Fig. 3). These holes com- 
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municate with the passages leading to the respective 
bearings. The ring of holes is covered by a circular 
notched disc on the distributing valve, shown in Fig. 4, 
its position being indicated by dotted lines in Fig. 3. 
This disc is made to slowly revolve, as shown by the 
arrows in Figs. 2 and 3, so that each hole in turn 1s 
uncoyered, and the free passage of oil to the bearing 
is permitted for a time. Care is taken to make the 
notch wide enough to partly uncover one hole before 
the preceding one is entirely closed. 

The arrangement is said to work perfectly. After 
running 3000 miles, an engine fitted with this system 
of lubrication was taken to pieces, and no wear could 
be discovered on the rubbing surfaces. The economy 
in lubricant will be apparent. One gallon of oil will 
last for over a thousand miles on a large car. 








Asprstos IN FINLAND.—The discoveries of asbestos 
deposits in Finland seem to assume larger and larger 
proportions, and whole mountains of asbestos stone are 
spoken of. Their position is also favourable, close to 4 
convenient waterway to the sea, 
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THEISEN’S WASHER FOR BLAST-FURNACE GAS. 
CONSTRUCTED] [BY MESSRS. RICHARDSONS, WESTGARTH, AND ©O., LIMITED. 











WE reproduce on this page a photograph of Theisen’s 
centrifugal gas-washing machine as illustrated and 
described in our issue of July 15. The apparatus is 
one of three which Messrs. Richardsons, Westgarth, 
and Co., Limited, of Middlesbrough, are building for 
the Cargo Fleet Iron Company, Limited, of Middles- 
brough, and will have to deal with the whole of the gas 
from one of their new blast-furnaces, it being the inten- 
tion to clean all the gas to the degree necessary for 
the gas-engines, so that the stoves will receive clean 
as, their efficiency being thereby greatly increased. 
y this means there will be a large surplus of gas 
from the blast-furnaces, which will be used under the 
steel works’ boilers, We believe this is the first time 
that such an arrangement has been made, and the 
experiment will be watched with great interest. 
he apparatus illustrated is driven by an electric 
motor, the normal working speed being 280 revolu- 
tions per minute, and it will be observed that upon 
the outlet is fitted an apparatus which is to extract 
the moisture from the cleaned gases ; this also is built 
under Mr. Theisen’s patents. The photograph, which 
we reproduce, was taken in the shops of the manu- 
facturers. 








INDUSTRIAL NOTES. 

THE proceedings and resolves of the Trades Union 
Congress are dealt with elsewhere ; some incidents 
connected with~ the aarp may, however, find a 
place here. In the first place, the reception by the 
Mayor and Mayoress, as representing the Corporation 
of Leeds, was a genuine welcome, given in the heartiest 
manner. The Town Hall was granted free of charge, 
but the Parliamentary Committee in recognition 
thereof voted twenty-five guineas to the School for the 
Blind, Deaf, and Dumb Children, in which the Lady 
Mayoress takes the deepest interest. Then Lord 
Ripon invited the delegates and their friends, to 
the number of 600 or 700, to Fountain’s Abbey, 
where they were regaled with tea and other saline 
ments. They were, moreover, entertained at ban- 
quets by the Mayor and Corporation and by the 
trades of Leeds. There were meetings in favour of 
housing the working classes, of feeding the underfed 
children in schools, of better conditions for women 
workers, and other movements. Many of the _pro- 
miment delegates had also to meet the members of 
the Leeds branches of their respective unions; in 
some cases these meetings were reunions for pleasure 
and enjoyment as well as for s hes. The Countess 
of Warwick and Sir John Gorst were among. the 
speakers at the meeting respecting underfed diibises. 
There was a church parade and a sermon in the parish 
church, after the manner of the annual gatherings of 
the old guilds in former times, ere they were sup- 
pressed by Act of Parliament. 





The article by Mr. Tom Mann in this month’s 
Nineteenth Century, on the “ Political and Industrial 
Situation in Australia,” is not calculated to help the 


Labour Party in the Australian Commonwealth, or in 














the several States of the Federal Union.’ His advocacy 
of a six-hour day is rather likely to’ arouse more 
intense antagonism in the employing class, and among 
the land-owning and capitalist classes supporting them. 
The eight-hour day is not yet an accomplished fact 
even in Australia, especially in the full sense advocated 
by Mr. Mann when recognised as a Labour leader in this 
country, and as embodied in the. Bill brought into the 
House of Commons—eight hours for all workers on sea 
and land out of the twenty-four. Mr. Mann deplores 
the number of unemployed in Melbourne, and says that 
shorter hours will absorb them. It might be so, but 
more probably it would not. The state of trade does 
not depend upon the hours worked, or the wages paid, 
though both may have an influence upon conghvuatil. 
It is such wild proposals as these that evoke retaliation 
on the part of capitalists and employers. There is 
not the least chance of such a reduction of hours in 
Australia or elsewhere, and just. now the Labour Party 
have their hands full of difficulties arising out of their 
recent defeat, and the coalition which has been created 
against them. If Mr. Mann were only an individual 
member of his trade union, his proposals would have 
no weight ; but he isa paid official of the trades in 
Australia, and therefore he ought to be prudent and 
cautious, a restraining force rather than an aspirant 
to be the leader of forlorn hopes. 





The monthly report of the Ironfounders’ Society is 
far from encouraging as regards the state of trade. It 
states that the outlook is far from cheering, and that 
there is every indication of a severe winter for the 
workers. The increase of members on the funds was 
236, of whom 195 represented the increase on donation 
benefit alone. In the corresponding month of last 
year there were 799 fewer on donation benefit. The 
total number on the funds was 3678 ; increase, 236. 
Under all heads there was an increase: only one on 
superannuation benefit, 10 on dispute benefit, and 12 
on sick benefit ; all the others were on unemployed 
benefit. The cost of benefits was 1207/. 17s. 6d. weekly, 
or nearly 1s. 4d. per member per week. The total 
decrease in the funds was 1008/. 17s. 9d., the cash 
balance being now reduced to 95,507/. 7s., as compared 
with 102,944/. 2s. 5d. at the same period last year. 
The returns of branches as to the state of employment 
in the numerous towns where they exist show increas- 
ing depression in trade. In only 10 places was trade 
described as very good, and in 15 as good. In 26 it was 
moderate ; but in 28 it was bad, and in 27 very bad. 
In these places there were 10,276 members out of a 
total of 18,397. These figures accentuate the depres- 
sion. In no instance is there an indication of a gleam 
of hopeful light. ‘The report refers again to the 
moulders’ dispute at Toronto, Canada, and to the 
efforts made in this country to supply hands to take 
the places of those on strike. The employers, it is 
alleged, have used some excluded members of English 


a condensed review of the prices’ of iron in the last 
audits, previous audits, and those of a year ago. 


The report of the Amalgamated Society of Car- 
penters and Joiners contains no reference to any im- 
provement in the state of trade. The total member- 
ship is given as 72,643; of these, 3645 were on 
donation benefit, 1394 on sick benefit, and 1549 on super- 
annuation. benefit; total-on the.funds;, io The 
drain ‘on the fu has necessitated a levy on 
all members in order to raise the.balanceito the: point 
of perfect solvency, as provided for in the rules. The 
negotiations for the amalgamation of the older society, 
the General Union, with the Amalgamated Society seem 
to have reached a point which will eventuate in the 
fusion of the two unions on terms satisfactory to the 
members of both. The.disputes in America with the 
Brotherhood of Carpenters and Joiners would appear 


to. have ended, or is about'to end, by. the fusion of all 
the American, and ibly. the Canadian, branches 
into the Brotherh in. the United States. Local 


circumstances seem to have favoured this course in 
preference to a working agreement. But it does not 
show any large amount of trade union freedom’ in the 
States when a well governed and flourishing . union 
has to give way simply because its seat of govern- 
ment is in, England instead of: America, In the 729 
special audits of branch accounts, 435 were reported 
to be good,: 225 as middling, and’ 59 as: bad. “Some 
prosecutions have had to be instituted, but in- some 
cases the book-keeping was so bad that the full 
extent of the defalcations could not be adequately 
stated so as to be proven before the Court. In some 
of the branch resolutions this:month the executive 
council comes in for severe strictures ; but they face 
the situation. 





The Trades and Labour Gazette for the current 
month has a thoughtful article on “‘ Private and State 
Capitalism.” In it the writer shows the danger of 
State employment as evidenced in State railways, and 
the enactments passed in Holland, Hungary, and Vic- 
toria against the strikers who strive to better the 
condition of the. workers. It is pointed out that the 
State has, and exercises, a eae beyond any pos- 
sessed by private traders. Nevertheless, the writer 
favours the State, but on the supposition that the 
workers hold and exercise the power at the polls. 
So far the State has not proven itself to be’ a model 
employer in any country. In this, the Mayor of Car- 
diff declared at the Trades Union Congress, the State 
was ‘‘ the greatest sweater” in the country. In the 
usual series of Notes many subjects are dealt with, 
all more or less imbued with Socialistic tendencies, 
It reports the final issue of the report of the London 
Central Committee of the Penrhyn Q men’s Fund ; 
it amounted to 10,923. for relief, besides’ the levies 
and votes of trade unions, and the 20,000/. subscribed 
to establish a co-operative quarry to employ some of 
the dismissed quarrymen. r. Herman Cohen, 
barrister-at-law, and joint author with Mr. George 
Howell of ‘‘Trade Union Law and Cases,” and of 
‘*Recent Trade Union Cases,” begins ‘this month 
a series of articles on the ‘‘ Law Relating to Strikes 
and Lock-Outs.” This ought to be useful, for the 
writer is clear-headed, and dves not write wildly in 
favour of extreme measures by trade unionists. The 
Gazette reports that the Derby Labour Trades Council 
have decided to withdraw from the Labour Represen- 
tation Committee, because of the latter’s treatment of 
Mr. R. Bell, M.P., the Member for Derby, and Secre- 
tary to the Railway Servants’ Union. 


The report of the Associated Blacksmiths: states 
that there is little change in — of the state of 
trade. Some districts evince a slight improvement, 
while others indicate a slight falling off. The new 
work in the shipyards is stated to be about equal to 
the tonnage launched ; but there is an improvement in 
the locomotive industry. There was a slight increase 
in membership, also in the number of unemployed, 
but there were fewer on the sick-list. There was an 
increase of income, and. in some items of expenditure, 
but on the whole there was a decrease of ih, we in 
and a gain on the month of 109/. 9s. 10d. e Aber- 
deen Shipbuilding Company have given notice of a 
reduction of 6 per cent. on piecework rates. A ton- 
ference is to be held on the subject, but the report 
says that the Aberdeen Shipbuilding Company’s works 
is the last place where a reduction ought to be enforced. 
The council, therefore, is evidently opposed to it, 


The executive of the Northumberland Miners’ Asso- 
ciation have informed the men employed at the 
Walker Colliery that if they refuse to ascend or 
descend the mine with non-union workmen, as they 
wish to do, they will lay themselves open to a claim 





for damages in an action at law. This plucky stand 
against the action of local members of the union will 


unions to act as decoys in this matter. This report | doubtless avert what might otherwise have led to a 


gree an epitome of the report of the Departmental | disastrous case of ee ggems 
ommittee on the Workmen’s Compensation Act, and time that the officia 
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should put their foot down. The local men only see 
one side, and that one with distorted vision. They 
have very little or, perhaps, no responsibility. A 
strike takes place ; the men get their strike pay ; but 
the executive is held responsible for the results. As 
the law now stands, it is also liable for damages. 





After many vicissitudes, the butchers’ strike in 
Chicago appears to have come to an end. It is re- 

r that the President of the Union. has formally 
Seslared it to be at an end. It would seem that the 
men have failed in their object, for the packers 
declare that the majority of the unskilled employés, on 
whose behalf the strike was originally declared, will 
not be re-engaged. The strike has been on a large 
scale, over a wide area, and has lasted a long time. 
It has entailed a great deal of suffering and misery, 
has caused enormous losses to both sides, and has 
ended victoriously for the Meat Trust. The forces 
engaged in the contest were powerful, but labour was 
unequal to the capitalist resources in the conflict. 





At a district meeting of the Midland Iron Trade 
delegates at Wednesbury last Saturday night the pro- 
posal to terminate the existing sliding-scale was dis- 
cussed. The meeting was — representative, the 
chair being occupied by Mr. W. Aucott, president 
and operatives’ secretary to the Wages Board. 
Although the meeting was conducted in private, it 
was afterwards known that it had been resolved 
‘«That three months’ notice be given to terminate the 
present sliding-scale agreement, and that the Board’s 
accountant be instructed to discontinue taking out the 
returns of selling prices from the books of the firms 
now comprised within the audit after the two months 
ending October 31, 1904.” There appeared to be a 
doubt in certain quarters as to whether it would be 
possible to agree to a new basis for the regulation of 
wages ; though Mr. T. Cox, the general secretary of 
the Iron and Steel Workers’ Association, was hopeful 
on that point, having confidence in the common-sense 
of both parties. From 18,000 to 20,000 ironworkers 
are affected by this resolution. 





There is little to report in connection with the iron 
and steel trades in the Wolverhampton district, but 
it is said that there is a strengthening tendency, and 
a more hopeful tone. Common black sheets show an 
advance, but generally prices are nominally unchanged. 
As regards the engineering and allied trades, and all 
other iron, steel, and metal-using industries, there is 
quietude generally, with no indication of material 
change. Some of the hardware and more special 
branches of industry in the district are more active 
than others; but while most report trade as quiet, 
moderate, or slack, very few complain of serious 
depression, as one often heard in years gone by. 

In the Birmingham district reports are equally 
meagre. There has been, it appears, less buying, as 
consumers, having satisfied their present requirements, 
now hold their hands. Prices of pig iron continue 
firm. The sheet trade is active, and all sections of 
finished iron are more active than of late. There has 
also been a more active demand for unmarked bars, 
and for various classes of making-up iron for local 
industries, which indicates some improvement in manu- 
facture. The engineering and allied trades, and other 
iron, steel, and metal-using industries, are quiet gene- 
rally, and some are exceedingly slack. 


It is reported from Swansea that the British 
Steel-Smelters’ Union and the Tin-Sheet Millmans’ 
Union have decided to withdraw from the Men’s 
Wages Dispute Board, established in connection with 
the Welsh tinplate industry. It is feared that this 
action, if taken, will .result.in the wreck of the Joint 
Conciliation Board. It is also reported that the 
Midland Tinplate Works at Morrisson are to be 
closed for several months, in order to erect new machi- 
nery and plant of a more modern and effective type. 





The position of the iron and steel trades in the Lan- 
cashire districts still shows some signs of improvement ; 
but the attendance on ’Change last week was not up 
to the average, and orders do not appear to be very 
abundant. Jf course, the season is not, perhaps, 
quite favourable to any great activity, but the pro- 
spects seem to be brighter. There. are no reports of 
any improvement in the engineering and allied trades, 
which appear to be very quiet generally or slack. 


The Marseilles strike is partially over. The dock 
and other labourers employed at the harbour, as well 
as the men in the employment of masters outside the 
League of the Maritime Union, decided last week to re- 
turn to work. Those in work will contribute weekly 
towards supporting those on strike to the extent of 
one-third of their earnings. The strikes at other ports 
have also subsided. The threat of the Chairman of 
the P. and O. Company to make Genoa the port of call 
_ have stimulated efforts for a settlement of the 
strike. 





A strike of cotton operatives at Hurst, in Lancashire, 
has led to some very disorderly scenes and some vio- 
lence, so much so that batches of constabulary from 
other parts of Lancashire, and the Borough Police 
of Ashton-under-Lyne, have been drafted to the place 
to protect the female operatives from Oldham and 
elsewhere. Those employed have had to be fed and 
lodged on the premises to avoid ill - treatment. 
Such scenes do no credit to trade-unionism or the 
labour cause. 





At Seaham Harbour Police Court on Saturday last 
147 miners were ordered to pay 5s. each per day damages 
and costs for stopping Murton Colliery on three dates 
in August without notice. The men said they would 
not pay the amount: At Ruabon 95 youths were 
charged with absenting themselves -without notice, by 
which 1000 men at the collieries were stopped; They 
were ordered to pay. 7s.’ 6d. each. When will the 
miners learn that breach of contract. is illegal, ahd 
that damages result therefrom ? : 

The serious depression in the American cotton trade 
is passing away. Fully 75,000 operatives have been 
idle, or on short time, for a long period; now some 
13,000 of them have resumed work, or have been 
notified that they will be re-engaged. 

At a — meeting of the Federation of Master 
Cotton-Spinners, held in Manchester on Friday last, 
it was resolved to leave the question of short time in 
the spinning of American cotton to the discretion of 
each individual member. This indicates an improve- 
ment in the state or prospects of trade. 





Improved trade conditions have caused the resump- 
tion of full time—ten hours per day—in the workshops 
of the Pennsylvania Railway Company at Altoona, 
Pittsburg, Harrisburg, and West Philadelphia. 

It is reported that a wealthy lumberman at Meridian, 
Mississippi, U.8., has caused his mills and entire plant 
to be destroyed by dynamite rather than submit to 
the dictation of the American labour unions, whose 
members are on strike. He states that he will retire 
from business rather. 





The danger of a strike of employés at the New York 
Elevated Railway has been averted. At a joint con- 
ference, held last week, concessions were made on both 
sides, with the result that terms were agreed upon and 
were accepted by both. A stoppage will not, there- 
fore, take place. 





The dispute in connection with the printing trades 
of London seems to have come to a deadlock, as the 
two parties cannot agree as to the terms of arbitration 
proposed. The Compositors’ Society object to the form 
of the proposal, the question being the inclusion or 
exclusion of one section of the working printers. 








Our Ratts Aproap.—It is to be feared that this. will 
be a dull year in the history of the export rail trade, 
although the shipments for August amounted to 41,077 
tons, as compared with 36,370 tons in August, 1903, and 
59,697 tons in August, 1902. The colonial demand moved 
on as follows last month, as compared with the corres- 
ponding months of each of the two previous years :— 








Colonial Group. Aug., 1904. Aug., 1903. | Aug., 1902. 
| tons tons tons 
British South Africa : 4690 9213 | 4,948 
British India " ‘a 9662 | 4798 | 12,683 
Australasia .. ae oa 7331 } 1422 | 2,374 
eee 2 OS Sr ages | 6690 | 14,844 


The deli veries made to the Argentine Republic in August | 


were 4414 tons, as compared with 1254 tons in August, 
1903, and 2982 tons in August, 1902. Our aggregate ex- 
ports of rails to August 31, this year, was 346,661 tons, as 
compared with 437,146 tons in the first eight months of 
1903, and 390,557 tons in the first eight months of 1902. 
The colonial demand figured in these totals for the follow- 
ing amounts :— 





Colonial Group. ; 190%. | 1908 | 1902. 





——_ | 
tons | tons tons 

British South Africa ..| 43,070 101,599 28,689 

British India ..| 101,208 | 75,888 129, 260 

Australasia .. - «-| 17,491 40,487 39,722 

Canada oe on os 30,879 68,402 45,146 


It will be observed that the trend of affairs in South 
Africa has been distinctly disappointing, the great re- 
vival in the demand for rails Ohi 
of the war not having been maintained; on the other 
hand, it is satisfactory to observe that there has 
m an appreciable recovery in the Indian demand. 
The course of business in Australasia and Canada 
has been unfavourable. The. Argentine demand for 
British rails has continued good, having amounted in the 
first eight months of this year to 41,121 tons, as com- 
pared with 24,860 tons in the corresponding period of 
1903 and 47,855 tons in the corresponding périod of 1902. 
The value of the rails exported from the United Kingdom 
to August 31 this year was 1,712,057/., as compared with 
2,346, . in the first eight months of 1903, and 
2,141,9912. in the first eight months of 1902. 


ch followed the close | 


TRADE OF HONG KONG IN 1903. 


In the rapid development of events in the Far East 
the position of Hong Kong is of great importance to 
British interests, as it is not only a very necessary 
naval station, but also a centre of distribution for 
China and the Far East generally. No doubt recent 
changes have reduced its importance in both these 
respects, and those who are responsible for its govern- 
ment must adapt it to the changing conditions. This 
they seem prepared to do. 

The total revenue of the colony for the year 1903 
was 5,238,857 dols.,and the expenditure 5,396,669 dols. 
showing a deficit of 157,812 dols. These figures, how- 
ever, do not by any means give an adequate idea of the 
importance of Hong Kong from a commercial or indus- 
.trial point of view; they only show the amount of 
working expenses incurred by the Government. 

The total tonnage entering and clearing the port 
during the year 1903 amounted to 24,039,862 tons, 
being an increase, compared with 1902, of 2,511,082 
tons, and the same number in excess of any previous 
year.. The following shows the percentage of Britisl 
and foreign-owned steamers :— 





Per Cent. 
British ocean-going tonnage - ... ies 28.20 
» river . a es 18.60 
Foreign ocean os os so * 30.51 
»  viver a a 3: 1.81 
Steam launches in foreign trade... ; 0.77 
Junks in foreign trade See 7 ¥ 11.22 
es local trade ... si ie Le 8.89 
100.00 


For vessels under the British flag there was an increase 
during the year of 1347 ships, of 1,678,509 tons—viz., 
an increase of 427 ships, of 762,845 tons, to ocean- 
going, and an increase of 920 ships, of 915,664 tons, to 
river trade. The increase in ocean-going trade is 

rincipally due to the fact of some new lines having 
Sises established : the China Commercial Steamship 
Company, the British India steamers now visiting the 
port, the addition of some new steamers to local firms, 
and, ‘lastly, to an increase of coal imported from 
Australia in steamers new to the port. Under foreign 
flags there was an increase of 681 ships, of 1,063,904 
tons, of which 328 ships, of 821,216 tons, were ocean- 
going; the remainder, 353 ships, measuring 242,688 
tons, were river steamers. The increase in ocean- 
a wee was due principally to an increased 
number of steamers under the United States flag 
calling at the port in 1903, to the increased tonnage of 
some of the Pacific mail steamers, and to an increase 
under Chinese, Japanese, and French flags. 

The following table shows the actual number of 
ships of European construction (exclusive of river 
steamers and steam-launches), arranged according to 
nationalities, entering the port during the years 1902 
and 1903, also the amount of tonnage belonging to 
each nation :— 























Number 
Ships. of Times Total Tonnage. 
Flag. Entered. 
al eS 
1902. | 1903. | 1902. | 1903. | 1902. 1903. 
British .. ..| 324 331 | 1753 | 1982 | 2,965,030 | 3,368,788 
Austrian vs 20 15 | 50 42 125,929 106,944 
Belgian .. ry 1 na 3 ra 3,624 
Chinese:.  ..| 17] “ia| 135] i172] 163,396| 222,164 
Danish .. “s 6 8 13 27 23,374 48,676 
Dutch .. pink 8 11 23 21 26,464 34,575 
French .. os 27 42 | 228 262 219,111 246,837 
German .. --| 123] 126 | 939] 937 | 1,360,524 | 1,345,567 
eee ee Se oe 23,4 32,732 
Japanese --| 56 69 | 409 | 467 865,400 | 1,017,263 
Norwegian... 49 51/ 30] 318 263,379 | 319,635 
Portuguese .. 3 1; 4 0 | 7,897 7,110 
Russian. . ee ee | 9; 16 19 | 32,046 30,781 
Swedish... 4 4; 15] 81 14,325 | 26,093 
United States .. 23 24 56 61 121,939 200,706 
No flag .. ad at sie ‘ 1,260 
| —— 
Total --| 676 709 | 4000 | 4383 | 6,215,866 | 7,009,181 














During the year 1903, 14,489 vessels of European 
construction, of 19,018,411 tons (net register), reported 
having carried 9,768,405 tons of cargo, as follows :— 


Tons. 
Import cargo ... 3,985,310 
Ea rime ete 
Transit ,, nee * ae ee 2,874,950 
Bunker coal shipped ... = ae 663,026 
Total 9,768,405 


Hong Kong is becoming an industrial centre of con- 
ddecatle importance. Its development in this respect 
was for a long time kept back on account of want of 
space, but since the acquisition of the new territories 
there is ample room for expansion. The conditions 
of the sugar industry in the colony during 1903 were 
much more favourable than in the previous year, when 
aserious collapse in prices was experienced all over the 
world, rendering profitable working impossible. In 
contrast to the wide range of prices during 1902, 
fluctuations were much more moderate, and with prices 
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at a low level the consumption of sugar showed 
a considerable advance, especially in the China 
market. The steadiness in prices may be attributed to 
the passing, in the spring of 1902, of the Brussels Sugar 
Convention, under which European sugar bounties 
were abolished. The cotton-spinning industry during 
the first half of 1903 was carried on under not un- 
satisfactory conditions, although the recurrence of 
plague, by its indirect effect on the labour supply, 
interfered with production for several months. The 
outlook for the industry at the end of 1903 was far 
from promising, and. is not likely to improve until 
cotton is obtainable at a more reasonable figure. If 
the valleys of the new territory could be utilised for 
cotton plantations, whereby the raw material could be 
procured locally at permanent prices, or at least at 
prices which could be approximately foretold, the 
industry would undoubtedly receive a much-needed 
impetus. In other respects the outlook for industrial 
enterprise in Hong Kong continues, on the whole, to 
be promising. : 

Education is being developed in the colonies. Many 
of the schools have been reorganised, and improve- 
ments have been made in the education code. Some 
important public works were carried out during the 
year, such as the extension of the water works, 
the new harbour office, and the new law courts, 
and various public institutions have been im- 
proved and extended, so that Hong Kong has 
now many of the advantages of Western civilisa- 
tion. The latest report of the Acting-Governor states 
that the figures given in the report are evidence 
of the continued prosperity of the colony. At the 
same time he points out that if the port is to preserve 
its predominant position as a great emporium for 
shipping, there are many problems which demand early 
consideration and timely action, such as the increase 
of accommodation in the harbour for ocean-going 
steamers, the provision of more space for the housing 
of an ever-increasing population, and the further de- 
velopment of the trade of the West River and its tribu- 
taries by the opening of new ports. Overshadowing all 
these questions, however, is the pressing necessity for 
the speedy construction of the railway between Hong 
Kong and Canton, for which a concession was granted 
to a British syndicate some years ago by the Chinese 
Government. 

The development of the railway enterprise in 
other parts of China has, in the opinion of the 
Government and the entire commercial community, 
rendered it of paramount importance to the prosperity 
of Hong Kong that the colony should be connected by 
railway with the capital of the Kwantung Province, 
which is to be connected by a trunk line with the 
Yangtse Valley. Unless Hong Kong connects itself 
more directly with the interior of China, it will find 
in a comparatively short time that a large part of its 
trade has been absorbed by other ports. 








_Gotp.—The value of the gold imports into the United 

Kingdom would appear to be steadily increasing, the total 
for August having been 2,154,951/., as compared with 
1,734,962/. in August, 1903, and 1,423,3427. in August, 
1902. The increase in the imports is attributable to 
larger deliveries from gold-producing districts, and not— 
at any rate, to any important extent—to shipments to 
adjust trade balances. The deliveries of gold from the 
three principal colonial groups were as follows during 
August in each of the last three years :— 





_Oolonial Group. | Aug., 1904. | Aug., lyus. | Aug., 1902. 





ee £ 
British South Afric --| 1,211,860 | 859,600 534,606 
British India -- {210,499 | 466,822 165,734 
Australasia .. | 485,564 | 184,046 889,768 





It will be seen that the increase observable in the receipts 
of gold in August was almost entirely due to larger de- 
liveries from South Africa. The aggregate imports of 
gold in the first eight months of this year were 21,309, 4161., 
as compared with 17,764,599/. in the first eight months of 
1903, and_14,272,669/. in the first eight months of 1902. 
The receipts from British South Africa, British India, 


and Australasia figured i ; 
following totals :— " in these aggregates with the 


ColonialGroup. | 





1903 1902. 
sas £ £ 
British South Africa. 10,222,892 | 8,297,804 | 4,164,227 
British India --| 4,225,088 | 1,964,717 | 2,389,136 
ustralasia .. 3,042,553 | 3,971,209 | 3,630,029 


The steady revival of the Transvaal gold-mining industr 

in spite of the great labour difficulty, a forcibly reflected e 
this table. As regards the commercial movement of gold, 
the only noticeable feature this year has been the receipt 
of gold from Germany to the value of 1,824,630/., as 
compared with 130,668/. and 61,262/. in the corresponding 
— of 1903 and 1902 respectively. Holland sent us 
go d to the value of only 115,262. ia the first eight months 
0 this year, while, in the corresponding periods of 1903 
and 1902 the receipts from the same quarter were 673,843/. 


and 967,277. respectively. 








THE PLASTIC YIELDING OF IRON AND 
STEEL.* 


By WALTER RosENHAIN, B.A. (Cantab.), B.C.E. 
(Melbourne), Birmingham. 
(Concluded from page 356.) 5 

Messrs. Osmond, Frémont, and Cartaud base a further 
objection to the slip-bands theory on their experiments 
with a large single crystal of iron taken from a steel 
furnace. After an extremely interesting study of the 
various lines and figures which are revealed by etching 
the polished face of such a crystal, the French authors 
proceed to deform the crystal, first by pressing upon one 
of its faces with the edge of a knife, and then by driving 
a sharp gee into the metal by blows from a hammer. 
Under the steady deforming action of the knife the 
surface of the crystal crumples up in the manner indicated 
by stress considerations, and foldings corresponding to 
the Liiders lines arise. So far as it goes, this experiment 
seems to show that the crystalline elements of which such 
a crystal is com can be deformed by suitable means ; 
but when dealing with abnormally large crystals of metal 
great caution is required to avoid error, as witness the 
amazing results obtained by Humfreyt+ when straining 
large crystals of lead. I think, therefore, that the effects 
of ‘‘static” deformation on an isolated crystal should be 
worked out much more fully than has yet been done 
before it is possible to base theoretical conclusions upon 
them. The experiments of deformation by shock made 
by Osmond, Frémont, and Cartaud are, however, ex- 
tremely interesting. They found that such a large crystal 
would not resist a shock applied along one of the cleavage 
planes, but that under pt circumstances the erystal 
simply split or fissured along these planes. Unfortunately, 
Osmond, Frémont, and Cartaud interpret this to mean 
that under all circumstances deformation of ferrite crystals 
along cleavage planes can only take the form of actual frac- 
ture. This conclusion is by no means warranted. A single 
isolated crystal, subjected to direct splitting action while 
deprived of all support from neighbouring crystals, is in 
a very different position from a crystal of ferrite within a 
mass of metal, where it is free from any direct splitting 
action, and is moulded into a new configuration by the 
pressure of the surrounding grains. An analogy to the 
cleavage brittleness of large single crystals of iron is to be 
found in the case of ice, where large single crystals are 
exceedingly brittle ; but masses of smaller crystals form- 
ing large blocks may be deformed very considerably with- 
out fracture.. Carbonate of lime furnishes another ex: 
ample of this kind. The fact, therefore, that a single 
large crystal of iron is incapable of slip along cleavage 
planes does not in the least justify the conclusion that 
such slip cannot-occur without fracture in crystals within 
the mass of metal. There is, however, one phenomenon, 
well known in connection with the plastic deformation of 
iron and steel, which appears to me to have an interesting 
bearing upon the cleavage brittleness observed by 
Osmond, Frémont, and Cartaud; I refer to the fact 
that when a specimen has been strained beyond the 
elastic limit and is then immediately subjected to 
a second test, it is found to have lost its elastic 
properties, which are, however, restored either by 
the lapse of time or immediately by immersion for a 
few minutes in boiling water.t Wa bere here, it seems 
to me, the analogue in an aggregate of small crystals of 
the cleavage brittleness of large crystals, the recovery on 
this view being the healing up of the surfaces of weakness 
left where slip has taken place. 

In connection with the experiments of Osmond, Fré- 
mont, and Cartaud on an isolated crystal, and their 
failure to obtain linesof deformation in crystallographically 
oriented poe. it is interesting to recall the observa- 
tions made by Ewing and Rosenhain (Paper A, Figs. 50 
and 51) on certain lead-bismuth alloys, not differing very 
materially from the eutectic alloy in composition, but 
containing a few isolated crystals of one constituent. 
These crystals essed definite geometric outlines, and 
upon straining slip-bands were developed in them having 
a very — defined crystallographic orientation. The 
fact that the isolated crystal of Osmond, Frémont, and 
Cartaud behaved otherwise is, therefore, as already sug- 
gested, probably due to the very fact of its. mechanical 
isolation. 

It further appears to me that the beautiful results of 
Ewing and Humfrey§ on the fracture of iron under re- 
peated reversals of stress also bear out the view heré 
advocated. On Ewing and Humfrey’s view the process 
of fracture under alternating stress is as follows :— 

Owing to the unequal distribution of stress between the 
individual ar, and also to the different susceptibili- 
ties to slip which arise from the various orientations of 
the crystals, a stress which is far too low to produce 
yielding of the piece of metal as a whole produces local 
yielding in certain of the crystals—this fact being borne 
out by the observation that slip-bands appear upon a 
few crystals here and there in the specimen quite early in 
the process. Owing to the comparative rapidity of the 
stress-reversals, the ‘‘healing-up” of such slips as have 
taken place cannot occur, and each surface of slip remains 
as a surface of least resistance to further slipping. As the 
stress is reversed, slip therefore occurs in these places, back- 
wards and forwards over the same face, a veritable grinding 
action being set up. The products of this grinding action 
actually become visible in the shape of a pile of débris 


* Paper read before the Iron and Steel Institute. 

+ ‘‘ Effects of Strain on the Crystalline Structure of 
Lead.” J. C. W. Humfrey, B.Sc. Phil. Trans. B.S., 
1902, Series A, vol. cc., pp. 225-240. 

$J. Muir, B.Sc., * 6 Recovery of Iron from Over- 
strain.” Phil. Trans. R. S., 1899, vol. cxciii., pages 1 to 46. 

§ Paper C. 





which is seen to accumulate about each of these slip-bands. 
This grinding action ony results in the formation of an 
actual fissure, which rapidly propagates itself from grain 
to grain. This. very utiful explanation of the pre- 


| viously mysterious effects of alternating stresses is, of 


course, entirely dependent upon the theory of slip- 
bands; and to those who, like myself, have had the 
rivilege of seeing the actual specimens of Messrs. 
Swing and Humfrey it is an absolutely convincing 
explanation. Osmond, Frémont, and Cartaud, however, 
accept this explanation even less than the slip-band 
theory itself, although they frankly admit that they had 
not made any experiments of their own on this subject at 
the time that their paper was pablaned, Their objec- 
tions are of the same order as those already dealt with 
above, and I need not again enter into details. In 
place, however, of the beautiful and helpful explanation 
afforded by Ewing and Humfrey, Osmond, Frémont, and 
Cartaud content themselves with an “explanation” so 
vague as to be of little value. In the course of their 
remarks, these authors say :—‘‘ When these foldings of 
the direct < amg have been repeated sufficiently often 
to have broken up the material, cleavages of the cube 
open...”* This, of course, avoids the main pew at 
issue entirely—viz.: How is it that repeated foldings 
do break up the material? To this question the slip- 
bands theory as developed by Ewing and Humfrey fur- 
nishes a satisfactory answer, while none is attempted by 
Osmond, Frémont, and Cartaud. 

There is one conclusion from the results of Ewing and 
Humfrey which has a possible practical hinge The 
fact has already been referred to that the loss of elasticity 
resulting from strain beyond the clastic limit disappears 
either by the lapse af time or by slight warming, and I 
have suggested that this restoration of elasticity is due 
to the healing up of the surfaces upon which slip has 
taken _place.t e effects of stress-reversals as inter- 
preted by Ewing and Humfrey will, on this view, depend 
upon the fact that the reversal occurs before such healing 
up has had time to take place. It follows, therefore, that 
if the stress reversals occurred sufficiently slowly to allow 
of the healing to take place between successive reversals 
or sets of reversals, the ultimate fracture of the piece 
might not result, or, at all events, would not result for a 
very much larger number of reversals than are required 
to produce fracture when the reversals are rapid. In 
making experiments upon fatigue effects, therefore, the 
rate of reversal omes an important factor. In _prae- 
tice, this consideration might modify the application of 
factors of safety to allow for stress-reversals. From the 
point of view here taken, it is obvious that the conditions 
of a moving part of a machine suffering stress-reversals 
several hundred times per minute, approximate to those 
of the usual fatigue experiments, but that the time effect 
may play an important part when the effect of stress- 
reversals on structures which are only subjected to their 
load at comparatively lohg intervals of time is considered. 

Returning to the slip-bands theory itself, it must be 
borne in mind that one of the strongest arguments for 
the crystalline character of these lines is their obvious 
and close connection with so purely crystallographic a 
phenomenon as that of twincrystals. In the case of lead, 
copper, and other metals, this connection has been fully 
demonstrated by Ewing and Rosenhain (Paper A, 
Figs. 34 to 41 inclusive). So far as I am aware, however, 
twin crystals as revealed by slip-bands have not hitherto 
been described in iron or steel. This gap in the evidence 
I am now able to fill up, having observed unmistakable 
twin systems of slip-bands in some specimens of trans- 
former iron strained not very far beyond the elastic limit 
in simple tension. One of these is illustrated in Fig. 15, 
page 386. The photomicrograph shows very clearly the 
characteristic change of direction and subsequent return 
tothe original direction of slip-bands associated with twin 
crystals, and I have observed a number of similar examples. 
In fact, it now appears probable to me that twinning is in 
reality a very frequent phenomenon in iron. Such large 
“steps” in slip-bands as that illustrated in Fig. 8, page 
356 ante, are probably associated with twin formations. 
Twin crystals in iron have, it should be stated, been demon- 
strated i Osmond, and the novel point here brought for- 
ward is the fact that slip-bands follow, or rather reveal, 
the existence of twin formations. This fact is a strong 
argument in favour of the truly crystalline nature of the 
lines as indicated by the slip-bands theory. 

Messrs. Osmond, Cartaud, and Frémont base further 
objections to the slip-bands theory on their observations 
of certain lines of deformation exhibited by non-crystal- 
line bodies, such as gelatine, glue, and putty. I have 
carefully repeated several of the experiments upon these 
substances which they describe, and have observed the 
lines of deformation that arise. For instance, when a 
sheet of gelatine is broken by bending, the surface near 
the fracture is covered with microscopic lines. I have 
not been able so far to determine the exact character of 
these markings, but examination under oblique light, as 
described at the beginning of this paper, at once dis- 
tinguishes them from slip-bands. he same remark 
applies to the markings obtained by deforming a non- 
crystalline granular body, such as the aggregate of lumps 
of putty described by Osmond, Frémont, and Cartaud ; in 
this case the markings are due to rounded folds,on the 
surface, which may be obtained large enough to observe 
as such. The comparative roughness of the surface of 
such bodles interferes with the use of oblique light. That 





* “Ces plissements du syst?me directe multiplient et, 
uand ils ont suffisament écroui la matiére, des clivages 
ae cube... s’ouvrent.. .” 

+ According to Muir, in the paper already referred to, 
at ordinary temperatures recovery is only complete after 
five or six days, but begins almost immediately the load 
is removed, 
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an amorphous body will crumple up, especially under 
compressive deformation, is, of course, a well-known and 
readily understood fact ; but the similarity between these 
deformations and the definite lines and steps observable 
in crystalline metal is far too vague to furnish an argu- 
ment against the slip-bands theory. 

In a most ewe | Se ga of their paper, Osmond, 
Frémont, and Cautaud deal with the appearances to be 
observed upon repolishing and etching a specimen of 
strained iron. By the use of picric acid as an etching 
agent they have been able to observe and identify certain 
markings, hitherto unknown, which are to be found upon 
strained metal—a result to which their ingenious methods 
and skilled observation have largely contributed. Osmond, 
Frémont, and Cautaud, however, appear to be surprised 
to find that upon —— and etching a surface upon 
which slip-bands had been developed no tracesof the former 
slip-bands are revealed. This fact leads the French authors 
to speak of these lines as ‘‘superficial deformations.” 
On the slip-bands theory, however, the deformations 
are not superficial; the lines observed are necessarily 
— the surface, but they are the trace or representative 
of what has been going on throughout the mass of the 
metal. As this deformation consists of a sliding move- 
ment of the crystalline elements within each grain, with- 
out any disturbance of their shape or orientation, except 
in the case of twinning, we should not expect to find any 
trace of such disturbances on repolishing and etching the 
surface of thestrained metal. As it has been shown, both 
by Heyn and more completely by the French authors, 
that subsequent etching reveals certain changes in pattern 
which result from previous straining, it is necessary to 
point out a consideration bearing on this matter. I have 
already referred to the fact that freshly-strained iron 
differs in mechanical properties from strained iron which 
has been allowed to “recover” either by the lapse of 
time or by slight warming, and the connection between 
this phenomenon and ‘‘slips” has been ee If, 
therefore, it were possible to repolish and etch a specimen 
immediately after the application of the strain, and to 
do this without any heating of the surface, it appears 
probable that traces of the slip-bands would be found. 

The mere act of rubbing the specimen on emery paper 
or rouge pad, however, heats its surface quite suffi- 
ciently to cause recovery to set in. On the slip-bands 


a this involves the healing up of the surfaces of slip, 
and the consequent absence of their traces on re-etching 
the surface. me caution is, in fact, always necessary in 


interpreting the results obtained by etching metallic sur- 
faces prepared by polishing, when it is desired to draw 
conclusions as to the physical state of the material. The 
process of preparing the surface, generally by a succes- 
sion of mechanical abrasions, must materially alter the 
physical condition of a = nd of metal on the surface,* 
and only when this layer has been removed by etching 
can the true condition of the metal be judged. This 
altered surface layer will be comparatively deep in so 
soft a material as ferrite. Further, it is difficult to form 
any idea of the thickness of this surface layer, and 
especially to ascertain that it has at any stage been re- 
moved from the whole of a given etched area. If, for 
example, the specimen has been filed down preparatory 
to polishing, it is very probable that in a number of places 
the finished surface will not lie far below the original 
level of the bottom of the ang eae groove made by the 
file, while in other places the local mechanical disturb- 
ances will only be due to the light cut of the finer emery 
papers. The method of Heyn, whoetches his pence 
deeply with copper-ammonium chloride, is less open to 
objections on this score than that of Osmond, Fremont, 
and Cartaud, who etch very lightly with picric acid. The 
observation of confused and unintelligible etching patterns 
on single ferrite grains when lightly etched with picric 
acid, and the possibility of occasionally tracing the local 
effects of deep grooves which existed prior to the later 
stages of the preparation, has led me to put forward 
these considerations. For the immediate purpose of the 
present argument it has, I think, been made clear that 
the fact that slip-bands cannot be traced on a re-polished 
and re-etched surface of strained metal is no evidence of 
the ‘‘ superficial” character of the déformations they re- 
present. In certain cases MM. Osmond, Frémont, and 
Cartaud find “fringes” in strained and etched iron, 
obviously remnants of the deformation which has taken 
place, but the explanation of this phenomenon is difficult, 
and has not been attempted by the French authors. 

Much more clearly defined are two other features ob- 
served by the same authors on etching strained metal ; 
these they name ‘‘ Joint Bordées,” ‘‘ Epines ” (Bordered 
Boundaries and ‘‘ Spikes,” respectively), and I propose 
to adhere to the nomenclature of the distinguished dis- 
coverers. The former feature, consisting of markings 
which in a general way follow the inter-crystalline boun- 
daries, and “‘ border” them as with a decorative fringe, is 
of special interest to myself, as it furnishes evidence, from 
the point of view of the effects of deformation, of a theor 
of the structure of inter-crystalline boundaries for whic 
I have been able to obtain evidence in several other 
directions. I now propose to outline this theory, and 
the explanation of Osmond’s bordered boundaries which 
it affords will follow in the natural course of the argu- 
ment. 

The question which, to my mind, requires an answer 
is: What is the mechanism of the very powerful cohesion 
between adjacent crystalline grains in a pure metal ?+ It 





* George Beilby, ‘‘The Surface Structure of Solids,” 
Journal, Soc. Chem. Industry, vol. xxii., No. 21, 1903. 

+ At the outset of this section of my paper I wish to 
acknowledge the extremely valuable work already done 


by Professor Arnold upon the question of inter-crystalline 
boundaries. So near, indeed, has Professor Arnold come 
to the ideas to be developed here, that he has actually 





has been observed by several metallographers that, in a 
metal free from injurious impurities, fracture does not as 
a rule follow the intercrystalline boundaries, but runs 
across the crystalline grains themselves. The fracture 
of many other crystalline aggregates follows the same law, 
as may be readily seen on examining the fracture of a 
piece of crystalline granite. This fact implies that the 
cohesion across the junction between adjacent crystals is 
greater than that within the body of either, and at first 
sight this is a little difficult to understand. : 

The explanation is, I believe, to be found by consider- 
ing the manner of growth of crystals and crystalline 
aggregates when they are first formed—ie., in the 
simplest case—in the solidification of a pure metal from 
a state of fusion. This process has already been de- 
cribed by Ewing and Rosenhain (Paper B, page 290), and 
more fully still by Heycock and Neville,* 

In most cases where the act of solidification has been 
studied, it has been found to take place by the formation 
of a number of skeleton crystals. A number of branches 
shoot out from each centre of crystallisation, and the 
body of the crystal is subsequently filled in by other arms 
branching from the first set, a third set branching from 
the second, and so on. In many cases the process of 








solidification is stopped before the skeleton crystals are 
tilled in—as, for example, when certain copper-tin alloys 
are chilled from a high temperature. The micro-sections 
of some of these alloys show well-developed dendritic 
forms which represent the unfinished crystals.+ Similar 
forms can be obtained by melting lead in a flat dish and 
pouring away the fluid remnant when about half the 
metal has again been allowed to solidify. That the same 
process of crystallisation by the formation of skeleton 
arms can occur in the case of iron under certain condi- 
tions is proved by the appearance of the well-known 
‘fir tree” crystals of iron sometimes found in drusic 
cavities of ingots. The extent to which these skeletal 
arms are developed will depend very much upon the con- 
ditions of yo angen Under some conditions the 
process of filling up the interstices between the first 
system of branches follows so rapidly upon their first 
formation that it is impossible to stop the process at a 
stage which would still enable us to see the actual 
branches. Judging by analogy from the crystallisation 
of salt solutions, we should expect to find that very 
gradual crystallisation would occur without any visible 


used the term “interlocking” in connection with crystal 
boundaries. The theory of interlocking based upon inter- 
mediate dentritic forms of crystallisation here outlined is, 
I think, a further step in the explanation, or attempted 
explanation, of these complex phenomena. 

Heycock and Neville, on ‘‘The Constitution of the 
Copper-Tin Series of Alloys,” Phil. Trans., Royal Soc., 
1903 (Bakerian Lecture), Series A, vol. ccii., pages 1 to 69. 

Heycock and Neville, paper referred to above (Figs. 
1, 10, and 42). 








formation of skeleton arms, and—at the other extreme— 
very rapid crystallisation would have the same effect, 
while at certain intermediate rates of crystallisation the 
dendritic forms would be well developed. To this point 
it will be nec to recur later. ; 

For the immediate argument it is sufficient to show 
that, under certain conditions, iron may develop dendritic 
forms of crystallisation. On the other hand, although 
ordinary cast lead shows no signs of dendritic structure, 
it has been observed to pass through that stage in a con- 
spicuous d , both in its primary crystallisation and in 
re-crystallising ia the solid after strain (Paper B, Figs. 26 
and 27, and pages 287 to 290). 

The importance of the dendritic stage of crystallisation 
becomes apparent on considering the manner in which 
growing crystals will meet. The skeleton arms start 
from a number of independent centres, each following 
the geometric law governing the crystal to which it 
belongs. These random arms will not, as a rule, 
meet exactly end to end; the growing end of one 
arm will frequently meet the side of an arm coming from 
another centre. Under these circumstances a certain 
amount of interpenetration and interlocking of the 
secondary branches will result. Toa certain extent this 

rocess will be limited, in the case of a solution or alloy, 
] the local exhaustion of the crystallising material, and 
even in the case of a pure metal there will be a tendency 
to avoid actual contact between the crystal arms until 
nearly the whole metal is solidified. On the other hand, 
Heycock and Neville have found that when only one con- 
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| Stituent of certain copper-tin alloys has crystallised; these 


skeleton crystals surrounded by their mother-liquor form 
a body stiff enough to resist considerable tension--a 
resistance which can be readily accounted for by the 
interlocking or ‘‘ gearing up” of these skeleton systems 
at their meeting-points. Illustrations of this interlocking 
of skeleton crystals can be found in the case of salt solu- 
tions allowed to crystallise under conditions favouring 
the development of dendritic form. Fig. 18 is a photo- 
micrograph of dendritic crystals of ammonium-chloride, 
formed in a thin solution of gelatine spread upon glass. 
On these considerations I base the view that inter- 
crystalline cohesion arises from the interpenetration or the 
interlocking of skeleton arms formed by the growing 
crystals. To find confirmation of this view, certain con- 
clusions which arise from it may be followed out. The 
first and most obvious of these is that in a pure metal the 
boundary between one crystal and its neighbour is not a 
definite sharp surface, which in section would — as a 
single line, but that there is a certain space about the 
boundary in which the material belongs partly to one 
crystal and partly to the other, producing in section a 
narrow area of mixed orientation. This area would be 
bounded upon either side by a line drawn through all the 
extreme points belonging to the branches of one crystal 
The question arises, fos would such an area of mixed 
orientation behave on etching and straining? As regards 
etching, I think it is clear that the rate at which such an 
area would be acted upon by a solvent would differ from 
that at which either of the adjacent crystals would be 
acted upon; probably the area of mixed orientation 
would be dissolved more rapidly than the surface of either 
of the adjacent crystals. The result will be the forma- 
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tion of a channel, with steep and somewhat ragged sides 
of different depths, since the level of the two crystals is 
different in the etched specimen, and with a more or less 
flat bottom. The effect is shown in the diagram, Fig. 17. 
AB is the etched level of one crystal, B C the steep slope 
down to the bottom of the channel, C D the more or less 
flat bottom of the channel, DE the -— slope up to 
the face, EF, of the other crystal. his diagram 
supposes that the boundary between the two crystals runs 
downward almost normally into the mass of the section. 
Tf this boundary runs at a considerable angle, one slope 
of the etched channel will overhang more or less, 
possibly overhanging the entire channel of the oppo- 
site slope. m under vertical light, as indicated by 
the arrows on the diagrams, the section illustrated in 
Fig. 17 would show two nearly parallel black lines, 
more or less serrated, with a light band between them. 
In the other case, illustrated in Fig 18, only one black 
line would be seen—viz., the shadow of the overhanging 
edge of the higher crystal, and this would disappear 
or increase in width as the incidence of the light was 
slightly altered from the true vertical in one or the other 
sense. Micrographic appearances corresponding to these 
two cases are numerous in pure iron and soft steel ; in the 
first case the appearance is that of apparently double 
inter-crystalline tomatoes, and in the second case of 
boundaries whose appearance changes considerably as the 
specimen is moved across the field, or as the incidence of 
the ‘‘ vertical ” light is slightly altered in other ways. A 
good example of these double boundaries is shown in 
Fig. 2 of Paper A. The specimen there photographed 
was etched with dilute (0.01 ned cent.) nitric acid, but 
more recently I have used other etching reagents, such 
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as tincture of iodine and picric acid. In every case I 


find that on etching a pure iron, such as good Swedish, 
or very soft steel, such as is used for magnetic purposes, 
double boundaries appear when the etching has been 


carried to a certain depth. In some cases very high 
magnification (x 1500) is required to reveal them. 
It would, perhaps, be going too far to say that all 
the boundaries appear double, but in some specimens 
a single boundary is an exception. Fig. 19 shows 
double boundaries between ferrite grains seen under high 
magnification. It might, perhaps, be suggested that these 
double boundaries are due to a layer of another consti- 
tuent interposed between the crystalline grains, but a 
close examination of the specimens disposes of this possi- 
bility. The area between the double boundaries 

none of the properties of cementite, since it is not left in 
relief by polishing on a soft pad ; and as neither iodine nor 
picric acid produce any stain, the presence of pearlite and 
of most impurities is precluded. In the very pure iron 
here dealt with, in fact, the proportion of the total area 
occupied by these double boundaries is too large to be 
accounted for on the hypothesis of a chemically different 
constituent. Such an hypothesis is further discounted by 
the fact that minute patches of cementite and pearlite 
could be distinguished upon the specimens at places 
quite distinct from those here rahaet te. 

Af the etching be carried a little too far, it becomes 
difficult to recognise the double boundaries, as the 
channel is then deepened and often lost to sight in the 
shadow of the sides, thus giving the effect of deep grooves. 
The occurrence of such sd grooves on etching chemi- 
cally pure metals has often been observed, and has led to 
some difficulty and controversy, but I believe that the 
= here put forward may afford a satisfactory explana- 
ion. 

The behaviour of these double boundaries under strain 
cannot easily be followed directly. The maze of lines 
formed by straining makes it difficult to trace the original 
outline of the double boundaries ; but indirect effects of 
the interlocking between adjacent crystals are traceable. 
On the slip-bands theory, these interlocked boundaries, 
owing to their mixed orientation, must present great 
resistance to slip, forming a species of physical network 
or cells, such as Osmond’s theory of cellular structure 
demands. Owing to the intimate connection between one 
crystal and its neighbours, we should expect to find that 
movements in one are transmitted to others. In fact, it 
would seem that the first yielding to applied stress must 
take place in these regions of mixed orientation, and 
any movement occurring there would carry with it the 


less resisting masses of the crystalline grains themselves. 
That this is actually the case is borne out by the relation 
of the slip-bands to the boundaries. In the great majority 
of cases the slip-bands are seen to rest with one end upon 
a boundary; a ‘‘ loose” slip-band, having neither end 
upon a boundary, is, at allevents, rare. That thetirst, 4 
bands start from inter-erystalline boundaries is pry 
shown in most of the pho’ phs eS. with the 
paper of Ewing and Humfrey (Paper . _ lland 12 
of that paper show the effect particularly well, while Fig. 
14, page 356 ante, illustrates the same feature. Another 
consequence follows from the relativerigidity of the regions 
of mixed orientation at the inter-crystalline junctions. 
Not only will yielding commence in these regions, but, 
with a given amount of deformation, the edges of these 
regions will be the most distorted—they will not behave 
continuously with the adjacent portions of the crystals 
proper, and consequently much disturbance of structure 
will be found in their neighbourhood after severe strain. 
This disturbance will probably take the form of com- 
plicated arrangements of twin lamelle. It is these 
special disturbances of structure which subsequent etch- 
ing will most readily reveal, in the form of the “spines” 
and “bordered boundaries” of Osmond. 

Having shown that a number of well-defined phenomena 
are readily explained by the view that a certain amount 
of interpenetration takes place in the formation of the 
crystalline grains of a metal, some further considerations 
remain to be dealt with. 

In the first place it is evident that in a pure metal, or 
in any metal where the strength of the material is depen- 
dent upon the inter-crystalline cohesion between adjacent 
crystals of the same constituent, as is the case in the 
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softer steels, the strength and reliability of the metal will 
be greater the larger the total proportion of the bulk 
which is occupied by. these regions of mixed orienta- 
tion. Provided that the amount of interpenetration be 
the same, this proportion will increase as the number 
of boundaries increases—i.e., as the size of the crystal- 
line grains diminishes. It must, however, be remem- 
bered that the crystals to be reckoned with in the case 
of ferrite are formed in a solid, and, if the metal be 
forged at those temperatures, they are formed under 
extreme mechanical disturbance of their mother-solid. 
It is, then, a matter for further investigation to discover 
that method of heat and mechanical treatment which, 
while keeping the size of the crystalline grains them- 
selves as small as possible, will result in the greatest 
possible amount of mutual interpenetration. It will 
very probably be found that methods which are 
known to give good mechanical results fulfil these 
conditions, although it may, perhaps, be hoped that 
even better results may follow from the — 
of the present theory. It is, however, of interest 
to refer here to the well-known fact, investigated 
by Arnold* and Longmuirt that the temperature of 
casting has a vital influence upon the mechanical pro- 
perties of metals. In the case of complex alloys other 
factors are doubtless at work ; but, so far as I am aware, 
the cause of these effects of casting temperature has not 
hitherto been fully understood, although Arnold refers to 
the fact that when cast at the proper heat inter-crystalline 
junctions in very mild steel are not so clearly defined. 
According to the view here taken, the effect of too high 
or too low a casting temperature would be to reduce the 
tendency to the formation of intermediate dendritic forms 
of crystallisation, while the proper casting temperature 
would secure such a rate of cooling or crystallisation as to 
produce the greatest amount of dendritic formation and 
consequent interlocking. 

It is, however, important to notice that the amount of 
interlocking between the skeleton arms {of adjacent 
crystals is not solely a function of the rate of cooling or 
of any temperature condition, but that it is also a ques- 





* J. O. Arnold, ‘Properties of Steel Castings,” 
Journal of the Iron and Steel Institute, 1901, No. L., 
page 175. Arnold and Jefferson, ‘‘ Influence of Small 
Quantities of Impurities on Gold and Copper,” Enct- 
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tion of mechanical treatment. If we suppose that at any 
moment the mass of the erystallising metal is full of these 
intermediate dendritic forms, and that at such a moment 
it were possible to compress the mass, not, as in the 
Whitworth process, by simple hydrostatic pressure, but 
in such a manner as w tend to squeeze out the still 
liquid portion, the result would be a crushing together 
of the dendritic skeletons, and a consequent increase of 
the amount of interpenetration. In the case .of steel 
castings these conditions are obviously not at all easy to 
realise in practice, even on an experimental scale ; when 
the metal, however, is forged, the mechanical pressure 
exerted at a time when re-crystallisation is taking place 
may cause inc’ interpenetration, and it is ible 
that such an action may lie at the root of the well-known 
improvement of mechanical properties which results from 
forging under proper conditions. In order toobtain some 
confirmatory evidence for my views on inter-crystalline 
cohesion and the effect of suitable pressure upon a crystal- 
lising metal, I have had recourse to experiments — 
lead, whose convenient melting-point and well-marked 
crystallisation render it suitable for such a purpose. 
An iron mould was prepared, one side of which con- 
sisted of a movable plunger which could be forced inward 
when desired. As the top of the mould remained open, 
forcing the plunger inward caused the level of the metal 
to rise in the mould, leaving behind the solid portion 
partially attached to the side, and br he? a certain 
extent straining off the preg J liquid. In this mould 
an ingot of lead was first cast, allowed to solidify at rest, 
and removed. Then a second ingot was cast, and the 
plunger driven inwards during the gradual solidification 
of the metal. Both ingots of lead were then planed flat 
and etched by electrolytic means until the surface layer 
of small distur crystals which resulted from the plan- 
ing was entirely removed. The scale of the structure of 
both specimens was approximately the same, but while 
the specimen which had been allowed to crystallise at rest 
showed the usual pay nf defined boundaries, the speci- 
men which had been subjected to pressure while crystal- 

greatly serrated and indented boundaries, 
and in some P the boundaries were very indistinct, 
Figs. 20 and 21 show the characteristic boundaries of the 
crystalline grain in the two specimens of lead thus 
treated, both to the same scale of magnification. 

In the pepe. any iy of this paper the nature of the 
argument has rendered it necessary to describe observa- 
tions and inferences without reference to their novelty. 
I therefore seeped a summary of those observations de- 
scribed and inferences suggested in the present paper 
which I believe to be novel. 


SumMaRy. 


The first point which has been dealt with in connnec- 
tion with new observations is the explanation of the 
“‘curved” slip-bands in. iron and mild steel. © con- 
ception that the curvature of slip-bands might be 
accounted for by minute mrpins of the lines is y 
mentioned in paper A. In the present paper, bowever, 
new micrographic evidence in favour of this hypothesis is 
advanced (Figs. 6, 7, and 8, e 355 ante), and a fresh 
line of evidence is brought forward by the examination 
of slip-bands in iron under the highest power available 
with oblique light. Such examination is shown to resolve 
the slip-bands which appear as continuous but curved 
lines under vertical light into discontinuous lines whose 
curvature is much less pnt tome (Fig. 9, page 356 ante). 
The dark gaps in the slip-bands, as seen under suc 
illumination, are ascribed to minute steps along glid- 
ing surfaces having a different orientation. The “‘ curva- 
ture” of slip-bands in iron having been shown to be 
probably due to a multitude of minute steps, a reason 
is suggested why this stepping should be so marked a 
feature in iron, while it is so comparatively rare in 
certain other metals. This reason is that the ferrite 
crystals in ordinary iron and steel are formed by crystal- 
lisation from a solid solution, while the ordinary crystals 
of lead, for instance, are formed by crystallisation from a 
true liquid. By producing lead crystals in strained and 
annealed lead, and showing that the slip-bands in these 
crystals also commonly assume are or “curved” forms, 
the probable truth of the suggested explanation is demon- 
strated (see Figs. 10, 11, 12, and 13). 

The truly crystalline character of slip-bands is further 
demonstrated in a novel manner by the observation of 
slip-bands in iron following and revealing the gliding 
planes of twin crystals (Fig. 15, page re B 

Finally, the view has been advanced that the strength 
of inter-crystalline cohesion in pure metals and certain 
forms of alloys is due to the interlocking of the skeleton 
arms which the crystals develop during their first forma- 
tion. According to this view, the inter-crystalline 
boundaries take the form of regions of mixed orientation, 
and certain consequences are to be deduced from this con- 
sideration. It is argued that, since a region of mixed 
orientation must offer greater resistance to slip than a 
region of uniform orientation, the inter-crystalline bound- 
aries form a network of cells 5 which the true re- 
sistance of the metal depends. Plastic deformation sets 
in when these cell-walls to give way ; in doing so, 
they will carry with them the less-resisting masses of the 
crystalline grains. In this way the observed relation 
between slip-bands and inter-crystalline boundaries, which 
is illustrated in Fig. 14, page 356 ante, is explained. Ob- 
servations of a frequent doubling of the inter-crystalline 
boundaries between ferrite grains in pure iron (Fig. 17) 
and the ‘‘bordered boundaries” and ‘‘ spines,” discove 
by Osmond, Frémont, and Cartaud in strained metal are 
adduced as further evidence in sup; of this view of the 
structure of inter-crystalline boundaries. 

The bearing of this theory on the influence which cast- 
ing temperature exerts on the structure and st of 
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castings is discussed, and the effect of mechanically dis- 
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turbing the crystallisation of a metal is considered—first, 
in reference to the effect of forging iron and steel; and, 
finally, an experiment is descri showing the effect of 
mechanical disturbance during the act of crystallisation 
upon the inter-crystalline boundaries of ordinary lead. 
(Figs. 18 and 19, e 386.) 

In conclusion, I wish to express my thanks to the fol- 
lowing gentlemen for the kind help they have afforded 
me, especially in furnishing me with the specimens of 
metal which I have used in the present investigation :— 
Mr. Alex. E. Tucker (to whom I owe special thanks in 
connection with the appended analyses of the materials 
per Mr. A. H. Hiorns, Mr. A. H. Peake, and 
Mr. W. H. Merrett. For the preparations of the speci- 
mens and other help I am indebted to the skill and 
patience of Mrs. W. Rosenhain. 

To avoid interrupting the thread of the argument 
throughout the paper, I have omitted all details of the 
ne aad . I now append these in the fol- 
owing :— 

List or PHOTOMICROGRAPHS. 

Figs. 3 and 4, page 355 ante.—Two views of the same 
field of transformer iron, etched with picric acid, and 
strained in direct tension to show slip-bands. * Oblique 
light, x 128 diameters. Material A. 

Fig. 5, e 355 ante.—Swedish iron, reduced to half 
its original thickness by hammering in thecold. x 80, 
oblique light, showing the ‘‘ oriented lustre” of a crystal- 
line metal. Material B. 

ie 6 and 7, page 355 ante.—Slip-bands in strained 
Swedish iron, showing the ste character of slip- 
bands. Vertical light, x 1450. aterial B. 

Fig. 8, page 356 ante.—Ditto. x 440. Material B. 

Fig. 9, page 356 ante.—Slip-bands in strained trans- 
former iron, oblique light, x 240, illustrating the discon- 
tinuous appearance of slip-hands under such illumination. 
Material A. 

Fig. 10, 356 ante.—Slip-bands in cast-lead, vertical 
light, x 160, illustrating straight slip-bands. 

Figs. 11 and 12, page 356 ante.—Slip-bands in annealed 
lead, vertical light, x 160, illustrating curved or stepped 
slip-bands in lead. 

Fig. 13, page 356 ante.—Slip-bands in Swedish iron, ver- 
tical light, x 1450, for comparison with Figs. 11 and 12. 
Material B. 

Fig. 14, page 356 ante.—Inter-crystalline boundary, 
with slip-bands in strained Swedish iron, etched with 

icric acid and strained by bending. Illustrates the re- 
laion of slip-bands to boundaries. Vertical light, x 1450. 
Material B. 

Fig. 15, page 386. —Slip-bands in transformer-iron, 
showing twin crystals. Vertical light, x 300. Material A. 

Fig. 16, e 386.—Skeleton crystals of ammonium 
chloride in gelatine, transmitted light, x 12, illustrating 
interlocking of skeleton crystals. 

Fig. 19, page 386.—Double boundaries between fer- 
rite —— in Swedish iron. Vertical light, x 910. Mate- 
rial B. 

Figs. 20 and 21, page 387.—Cast lead, oblique light, 
x 3 showing smooth and serrated inter - crystalline 
boundaries resulting from undisturbed and disturbed 
crystallisation respectively. 

Analyses of materials by Mr. Alexander E. Tucker, of 


Birmingham :— 
Material A. Material B. 
Per Cent. Per Cent. 
Carbon ae Si BE 0.102 0.117 
Manganese ie ae 0.525 trace 
Silicon ue os i 0.042 0.021 
Phosphorus > or 0.052 0.018 
Sulphur... Ss a 0.036 0.007 








LuxrempourG IRoN AND StrEeL.—The annual report of 
the Luxembourg Chamber of Commerce states that the 
number of iron-ore mines in operation advanced from 76 in 
1902 to 80 in 1903, and the uction of ore from 5,130,000 
tons to 6,010,000 tons. There were 27 furnaces in blast 
last year, and these turned out, in round figures, 1,220,000 
tons of pig iron, as against 1,080,000 tons in 1902, the 
greater portion being basic pig. The output intended for 
sale by the Dudelingen and the Differdingen Steel Works 
comprised 15,474 tons of ingots and 220,805 tons of half- 
finished steel. As regards manufactures, the works pro- 
duced 28,008 tons of rails and fish-plates, 9369 tons of 
sleepers, 96,476 tons of merchant iron and machinery, and 
1576 tons of rolled wire. In addition to this production, 
11,119 tons of castings were made, these being principally 
machine-plates. 





Dersy Exvectric TraMways.—The second portion of 
the Derby electric tramway system has been inspected by 
Major Pringle, on behalf of the Board of Trade. The 
work has been carried out in sections, under powers con- 
ferred by a recent Act of Parliament. The contract was 
secured by Messrs. J. and G. White and Co., of London, 
and comprised works principally on, the eastern side of 
the town. The Alvaston and Osmaston-road routes were 
first by the Board of Trade; and now Major 
Pringle has inspected three other routes—-viz., Dairy 


House-road to the Midland Station, Burton-road to | 


Babington-lane, and Normanton- to Babington-lane, 
in addition to an extension from the junction of all the 
routes down St. Peter’s-street to Victoria-street. The 
Normanton-road route is an electrification of an old horse 
system, and will enable the public to get quickly from 


Normanton to the centre of the town, and vice versé. The | p 


Burton-road route is a new one, and brings a better-class 
residential district within easy access of the centre of the 
town. The routes already opened have developed an 


encouraging amount of traffic. The chief routes remain- 
ing tu be laid down are, those along. Duffield-road, Ash- 
hourne-read and Uttoxeter New-road, 


LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 25th ult., the screw tug Wato, built 
by Messrs. Jos. T. Eltringham and Co., South Shields, 
for the Adelaide Steam-Tug Company, Limited, Purt 
Adelaide, South Australia, was taken on the measured 
mile off Tynemouth to run her official speed trials, and 
after a run of six courses, the result was in every wer 
satisfactory. This vessel was launched about a mont 
ago, and is 125 ft. long, 23 ft. 6 in. wide, and 13 ft. 3 in. 
deep. She is fitted with triple-expansion engines, having 
cylinders 17 in., in., and 46 in. in diameter, with a 30-in. 
stroke, built by Mr. George T. Grey, South Shields, and 
there is one large steel boiler working at 180 lb. pressure. 





The Blyth a Company, Limited, launched 
from their Shipbuilding and Graving Dock Works on 
Saturday, the 27th ult., a steel screw steamer measuring 
297 ft. by 43 ft. 2 in. by 21 ft. 9in. moulded, and carrying 
about 3600 tons on a light draught. Triple-expansion 
engines and two large boilers will be supplied by the 
North-Eastern Marine Engineering Company, Limited, 
of Wallsend. 





On Wednesday, the 3ist ult., the s.s. Waddon, built by 
Messrs. Robert Stephenson and Co., Limited, Hebburn, 
to the order of Messrs. Houlder, Middleton, and Co., 
London, left the Tyne to undergo her official trial over 
the measured mile. The dimensions of the vessel are as 
follows:—Length, 352 ft.; breadth, 47 ft.; moulded 
depth, 29 ft. 10 in. She carries water ballast in double 
bottom all fore and aft, and also in after peak. The 
vessel is fitted with a fore-and-aft grain division from tank 
top to spar-deck. Six steam winches, steam windlass, 
steam and hand steering-gear, patent anchor, and Blake’s 
patent donkey boiler are also fitted. The main machinery 
of the vessel was supplied by Messrs. Richardsons, West- 
garth, and Co., Limited, of Hartlepool, and the boilers 
by the shipbuilders. The machinery consists of a set of 
large-size triple-expansion engines, supplied with steam 
from two single-ended boilers working at a pressure of 
165 lb. per square inch. The trial was most satisfactory. 





On Wednesday, the 31st ult., the s.s. Lord Curzon was 
taken out to sea for trials by the builders, Messrs. Archi- 
bald McMillan and Son, Limited, of Dumbarton. The 
vessel is of the following dimensions :—Length 365 ft. ; 
breadth, 49 ft. 114 in.; depth, 25 ft. 11 in. She is 
built to carry 6300 tons on 22 ft. 4 in., and is arranged 
for cellular water ballast, together with a deep tank 
and two peak tanks, the whole amounting to 2000 
tons, so as to insure her making good speed on ballast 
voyages. She is fitted on the deep frame principle, 
and her holds are free from stanchions, so as to give 
the utmost room for cargo. ‘There are eight power- 
ful winches, driven by a large donkey boiler. The en- 
gines were built by Messrs. Dunsmuir and Jackson, of 
Glasgow, and are 26 in. by 42 in. and 70 in., with a 48-in. 
stroke, supplied with steam from three large boilers, 
working at 180 1b. pressure. The vessel and her machi- 
nery have been constructed to the specifications of Messrs. 
Flannery and Given, of Liverpool and London, who have 
also supervised the construction throughout. The machi- 
nery during the whole of the trials worked in a very satis- 
factory manner, and the mean speed recorded on the 
measured mile was 12 knots. 





On Thursday, the Ist inst., the s.s. Rugbeian, built by 
the Northumberland Shipbuilding Company, Limited, 
Howdon-on-Tyne, to the order of Messrs. James Mathias 
and Sons, Aberystwith, left the — for her trial trip. 
This vessel is the largest single-deck type of steamer 
afloat, and is the largest vessel owned in Aberystwith. 
The dimensions are 353 ft. over all by 48 ft. extreme breadth 
by 30 ft. 24 in. moulded depth. The vessel has clear 
holds, without wide stringers, web frames, or quarter 
stanchions, and has six large cargo hatchways, with eight 

werful steam winches, supplied with steam from a large 

orizontal multitubular donkey boiler. The machinery 
has been supplied by Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool, the engine cylinders being 
244 in , 40 in., and 67 in. in diameter, with a 45 in. stroke. 
The two large boilers work at 180 lb. pressure. A speed 
of 114 knots was easily obtained. 





On Monday, the 5th inst., the s.s. Teesdale, built by 
Messrs. Ropner and Son, of Stockton-on-Tees, made her 
official trial trip in the Tees Bay. This vessel has been 
built to the order of Messrs. James A. Wood and Co., 
West Hartlepool. She is 322 ft. in length, and has a 
deadweight carrying capacity of 4300 tons. The engines 
are of the triple-expansion type, built by Messrs. Blair 
and Co., Limited, of Stockton, and will indicate about 
1000 indicated horse-power. There are two steel boilers, 
| measuring 15 ft. by 10 ft. 6in., and working at 180 lb. 
pressure. The trial trip was a very satisfactory one, a 


| speed of 11 knots being attained. 





| On Tuesday, the 6th inst., the steel screw steamer 
Kratos, built b Messrs. William Gray and Co., Limited, 
for Captain W. R. Lundgren, of Gothenberg, had her 
official trial trip. The vessel left the port about noon, 
and, after having her compasses adjusted in the bay, 
roceeded to Sunderland, having averaged on the run 
round a speed of 12 knots. The Kratos is of the follow- 
| ing dimensions :—Length over all, 351 ft. 6 in. ; breadth, 
49 ft. ; and depth, 25 ft. 3in. The engines have been 
supplied from the Central Marine Engine Works of the 
builders, and have cylinders 254 in., 40} i, and 67 in. in 


| diameter, by 45 in. piston stroke, and there are three 





large steel boilers adapted for a working pressure of 
180 lb. per square inch. The performance of both ship 
and machinery was entirely satisfactory to all concerned. 


On Tuesday, the 6th inst., the steel screw steamer 
Tempus, built by Messrs. Craig, Taylor, and Oo., 
Stockton-on-Tees, to the order of Messrs. W. R. Smith 
and Mr. W. H. Seager, was taken to sea for her trial 
trip, which proved highly satisfactory. The vessel 
measures 338 ft. by 48 ft. by 24 ft. moulded depth. The 
engines, which have been constructed by the North- 
Eastern Marine Engineering Company, Limited, Sun- 
derland, have cylinders 24 in., 39 in., and 64 in. in dia- 
meter with a 42-in. stroke, and there are two large steel 
boilers designed for 180 1b. pressure. During the whole 
run everything worked with perfect smoothness, and 
a speed of 12 knots was maintained over a six-mile 
course. 

On Thursday, the 8th inst., the steel screw steamer 
Tolanthe was taken from the yard of Messrs. William 
Gray and Co., Limited, West Hartlepool, for her trial 
trip. The Iolanthe has been built for the London 
Marine Steamship Company, Limited, London. Her 
——_ dimensions are: — Length over all, 336 ft.; 

readth, 49 ft.; and depth, 24 ft. e engines are of the 
triple-expansion type, and have been ge from the 
Central Marine Engine Works of the builders. The 
cylinders are 24 in., 38 in., and 64 in. in diameter, with 
a piston stroke of 42in. Steam is supplied by two large 
steel boilers adapted to work at a pressure of 180 lb. per 
square inch. The average s registered with the log 
overboard was 114 knots, the machinery working with 
smoothness and without hitch. 





The s.s. Matador, which has been built to the order of 
Messrs. Thomas and James Harrison, of Liverpool, by 
Messrs. Swan, Hunter, and Wigham-Richardson, Limited, 
Wallsend-on-Tyne, was taken out to sea on Thursday, Sep- 
tember 8, for her trial trip. The vessel measures 350 ft. 
between perpendiculars od ft. breadth by 27 ft. 6 in. 
moulded depth, and_has been designed for the owners’ 
special trade from Liverpool to Pernambuco, and to 
carry a deadweight of 5200 tons on a moderate draught 
of water. The machinery has been constructed by the 
builders at their Neptune Works, and consists of a set 
of triple-expansion engines, having cylinders 21 in., 35 in., 
and 58 in. in diameter, by 48 in. stroke, steam being 
supplied by three large single-ended boilers. The trial 
trip off most successfully, the machinery working 
without the slightest hitch, and to the entire satisfaction 
of the owners’ representatives. 





On Thursday, the 8th inst., the Blyth Shipbuilding 
Company, Limited, launched from their shipbuilding and 
graving dock works the steel screw steamer Grasmere, 
which has been constructed to the order of the Grasmere 
Steam Shipping Company, Limited, Newcastle, and 
measures 186 ft. in length by 26 ft. 6 in. in breadth, and 
will carry 800 tons dead weight cargo and bunkers on a light 
draught. Triple-expansion engines of ampie power will 
be supplied by Mr. G. T. Grey, of South Shields. 


On Monday, the 12th inst., there was launched from 
the yard of the Northumberland Shipbuilding Company, 
Limited, Howdon-on-Tyne, the screw steamer Adamton, 
built to the order of Messrs. John Cory and Sons, Limited, 
Cardiff, for the Seville and United Kingdom Carrying 
Company, Limited. Her dimensions are 305 ft. over all, 
46 ft. extreme breadth, and 21 ft. 74 in. moulded depth. 
The machinery will be supplied by Messrs. Richardsons, 
Westgarth, and Co., Limited, Sunderland, with cylinders 
22 in., 36 in., and 60 in. in diameter, with a 39 in. stroke, 
and there will be two large boilers measuring 14 ft. 6 in. 
long by 10 ft. 6 in. in diameter, designed for a workin 
pressure of 160 lb. persquare inch. The vessel is intende 
tocarry 4000 tons on a light draught. 











Prorosep Sure CANAL FROM THE RHINE TO THE 
Danuse.—Particulars are given in a Foreign Office 
report by Dr. F. Rose of a project, now under considera- 
tion, for the connection of the Rhine and the Danube by 
a ship canal by way of the Neckar. The unfavourable 
— at present occupied by the Kingdom of Wiirtem- 
erg as regards communication with other parts is an 
argument in favour of the project, which, if carried out, 
would place Wiirtemberg in the middle of the largest and 
most mage waterway in Europe. From Mannheim 
to Heilbronn and from Heilbronn to Cannstatt, or 
Esslingen, the bed of the Neckar would be utilised, and 
from Neckarems to the Danube the beds of the Rems, 
the Kocher, and the Brenz. The total estimated cost is 
7,000,0002., of which some 2,000,000/. would go to the 
canalisation of the Neckar. It is a however, that 
an asset value of about 1,300,000/., due to the water- 

wer from the various locks, might be expected. The 
cet from Mannheim to Neckarems would be 110 miles, 
and thence to the Danube 714 miles, or a total of 181} 
miles. ‘Other parts of Europe, besides Wiirtemberg, 
would be likely to benefit by the canal. Bavaria would 

ain access to the Upper Rhine, as well as to the existing 
French and Alsace-Lorraine canal system on the one side, 
and to Russia, Austria, Hungary, and the Balkan penin- 
sula on the other. The whole of South Germany would 
also be brought into closer touch with East Switzerland 
and with Italy. In addition to this proposed canal, 


-there is another scheme on foot in Bavaria for connecting 


the Rhine and Danube by the Main ; but this scheme is 
complementary to the other, and is not regarded us a 
eompetiter: 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPROIFIOATIONS | ty. air sucked into the gas-prod 
“producer the maximum of steam 
UNDER pay horny OF ae ra whee the Roney is ate ng — poner, end to decrease the 
number of views given Specification Drawings is stated | volume when this is not the case, the steam being entirely cut off 
a pm A prceclptpaters og the Specification is not | when the motor is running without load or with a very small 
illustrated. load. This result is obtained with the arrangement illustrated: 
Where inventions are from abroad, the Names, The apparatus consists of a wheel a keyed upon a shaft c, and 
&c., of the Communicators are given in italics. having on its periphery a number of blades b. The wheel a works 
Copies of Bpectontions wey Ue casings, at the Patent fies Sale 
Brand, 25, Sot rr Buildings, Chancery-lane, W.C., at 
the uni, 
The date of advertisement of the ay op of @ Complete 
Speciation i,m ach sae, en aftr abstract, unless the 
atent has been sealed, when the date of sealing is given. 
An een Ae, 6 Se Se he taanite Ipertioen QJ 
the advertisement of the of a Co Specification, 
give notice at the Patent 0, of opposition to the grant of a 
Patent on any of the mentioned in the Acts, 


AGRICULTURAL APPLIANCES. 


15,889. G. Howard and G. Gibbs, Bedford. Hay- 
making Machines. [4 Figs.] July 17, 1903.—This invention 
has reference to haymakivg machines of the class in which a 
series of tines is carried by a rotary skeleton drum, whose longi- 
tudinal axis is arranged obliquely to the direction of travel of the 
machine, so that when the machine is in action the cut grass, 
which is dry on the top but wet underneath, is gently turned 
over on to the dry ground between the rows of cut grass. 
© is the driving-shaft, which is provided with a _bevel-pinion 
e actuated by a bevel - wheel on the axle A. The shaft c 
has two chain-wheels cl connected by chains c? with chain- 
wheels c? loosely mounted on the non-rotary cranked arms c4, 
which project rearwardly and obliquely from the frame C! and are 
carried at their ends by trailing-wheels c5, Connected with each 





of the chain-wheels c3 is a disc or wheel c®, having holes or bear- 
ings near its periphery, and at the rear part of each of the 
cranked arms c* is another disc or wheel c7 loosely’ mounted 
thereon, and provided with peripheral holes or bearings corres- 
ponding with those in the disc or wheel c6, These two discs or 
wheels are connected together by rods c8, having their ends 
cranked so that they occupy a position parallel to the oblique 
portions of the cranked arms c4. To these rods c® the tines are 
attached and are, whilst the wheels or discs are revolving, main- 
tained in a vertical or approximately vertical position. The rear 
ends of the cranked arms c+ are supported, as stated, by the wheels 
e°, so that the tines are kept at a uniform distance above the 
ground. The tines may be bent laterally in order toincrease the 
movement of the crop sideways during the working of the machine. 
(Accepted June 29, 1904.) 


ELECTRICAL APPARATUS. 


13,741. A. H, Midgley, Finsbury Park, London, 
and A. P. Wright, ndor. 0-Electric Ma- 
chinery. [2 Figs.| June 19, 1903.—This invention relates to 
improvements in dynamo-electric machinery. In carrying this 
invention into effect, two armatures 1 and 2 are employed ; these, 
for purposes of distinction, are termed the *‘ operative armature ” 
and the “replacing armature.” The armatures are mounted on 
the same shaft 3, and they are in all practical respects similar, save 
that the replacing armature has no winding upon it, and is of a 
length, as compared with the operative armature, equal to the 
relation of the lowest to the highest speed at which the machine 


GAS ENGINES, PRODUCERS, HOLDERS, &c.. 
10,564. J. Velassue, Paris, France. Gas-Producers. 
(2 Figs.] May 7, 1904.—In a gas-producer supplying directly a 
gas-motor with poor gas, and sucking the gas which it requires 
as need arises, it is recognised that it is necessary to admit into 
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in a casting d which is in communication either with the pipe 
through which the gas is supplied to the motor, or with the pipe 
through which the gases are exhausted. Upon the shaft c is fixed 
a centrifugal governor f which controls and operates a lever g, 
which, by the intermediary of a connecting-rod /, actuates the 
cock 7 for the distribution of the steam to the gas-producer. & is 
the passage for the steam coming from the boiler, and m is the 
p ge for ducting the steam to the generator. According 
to the speed of the motor, the wheel a is caused to rotate 
faster or slower, and actuate accordingly the cock 7. (Sealed 
August 30, 1904.) ' 





LIFTING AND HAULING APPLIANCES. 


11,111. A. J. Gustin, Deville, Ardennes, France 
Hoisting-Winch. (2 Figs.] May 13, 1904.—This invention 
relates to an electrically operated winch, and is characterised by 
mechanism by means of which goods can be ‘hoisted in both 
directions of revolution of the drum, so that when lowering, 
hoisting can also take place, and no loss of time occurs, The 
apparatus comprises two brackets 3, 3 adapted to support all 
the mechanism. On the frame 5 is mounted a lever 6 for operat-: 
ing a rheostat. The shaft of the motor 5 carries at one end a’ 
pinion 9 adapted to gear with a wheel 10 mounted on an inter- 
mediate shaft 11. The hub of the wheel 10 is formed as the female 
member 12 of a friction-clutch, the male member 13 of which is 
keyed to the shaft 11. The member 12 is under continuous action 
of a spring 14, which forces it against the member 13. To the 
other end of the shaft 11 is keyed a pinion 16, which meshes with 
a wheel 17 mounted on a shaft 18, the central part 19 of which is 
screw-threaded. On this screw-threaded portion 19 a nut 21 is 
mounted, over which passes a chain 22 for carrying the load. The 
nut 21 terminates at each side in smooth surfaces, which can freely 
turn, with slight play, between the smooth parallel surfaces of 














willrun. The shaft carrying the two armatures is fitted with a 
governing device 7, the function of which is to slide the armatures 
longitudinally between the poles of the field-magnet. When the 
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machine is run as a dynamo, and the speed increases, the govern- 
pa device moves the operative armature out of the interpolar | 
‘ 9 e, and moves the replacing armature into the said space. The 
ee of this is that the magnetic resistance within the inter-polar | 
{pace isnot reduced, as the replacing armature is thrust as far into 
f ' inter-polar space as the core of the operative armature is moved 
Pris it. But the conductors upon the operative armature cut 
‘ewer lines of force, and the voltage, instead of increasing with the 
speed, remains constant. Similarly, as the speed slackens, move- 
tn nt in the opposite direction takes place, the replacing arma- 
ao is withdrawn, more or less, from the inter-polar space, and 
mimeeearieenrmarare drawn in to a cimilar extent. A larger 
2 8s now j | 
before, (Seated September 6, rele aa and the voltage remains a 
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plates 24 mounted loosely on the shaft 18. The inner hub of each 
plate 24 is formed integrally with diametrically opposite hooks 26, 
and the corresponding hub portion of the bracket 3 carries a loose 
disc provided with oppositely-placed lugs 28, on which are pivoted 
brake-shoes 30, which carry rollers 31 adapted to engage the hooks 
26. Inaction the load tends to rotate the nut 21 on the screw 19, and 
to force its surface to right or left against the corresponding plate 
24, according to which end of the chain the load is attached. The 
nut 21 is carried along with the plate 24 by the revolution of the 
screw 19, and the hooks 26 carry along the rollers 31, and A green 
the brake-shoes 30 from moving outward by centrifugal force. 
When the movement is stopped, the brake-shoes 30 are moved out- 
wardly, and hold the load. The brake mechanism being in dupli- 
cate, the result is that the braking of the load is effected for both 
directions of rotation, so that the load can be attached to either 





lowering if the action of the motor ceases. Under these circum- 

stances no time is lost in the descent of the chain, as this idle 

lowering is not y. Considerable economy is thus ob- 
(Sealed 


tained in handling goods. August 30, 1904.) 
18,371. H. Shoosmi Abbey Wood, Kent. Grabs. 
{1 Fig.] August 25, 1903.—This invention relates to apparatus for 


opening and closing grabs of the kind in which two chains are 





and the gear itself is shielded b 
drums. 


conjunction with the first, for opening and closing the grab. The 
second or opening chain is ted by ordinary reduction gear 
J, fi toa ram e under constant hydraulic, steam, or air pressure, 
which may be either merely sufficient to keep the opening chain 
taut, or may take part of the weight of the grab. Valves are 
rator can imprison the pressure fluid in 
e opening chain will be held fixed and 





provided by which the = 
the ram, in which case t) 











the grab closed or opened by hoisting or lowering the liftin 
chain @?, or the operator can cut off the premvare-uid supply an 
open the exhaust of the ram, in which case the ram, if vertical, 
will fall by gravity, and if horizontal may be returned by springs, 
thus slacking the opening chain, and allowing the grab to dig more 
freely into the material. with which it is dealing. (Sealed 
September 6, 1904.) 


MOTOR ROAD VEHICLES. 


Gee mae bee USA) Stooring “Axl 
ny, Reading, Pa., U.S.A. *, es. [1 . 
November 19, 1903.—The object of this invention is to puowiie. 4 
steering-axle which, with its suspension, is capable of withstand- 
ing considerable strain and shocks, and permits freer movement 
of the axle relatively to the frame of the vehicle than has hereto- 
fore been ble. The axle Ais carried b and at 
Each 


(Duryea Power 


ble. y springs B, 

each end there is rigidly secured thereto a distance-rod D.. 
rod is setat such an angle to the axle that they meet approxi- 
mately at the centre line of the vehicle, where each is secu by 
a ball-and-socket joint toa bracket E. The rods D allow free 
movement of the axle as a whole in a — vertical direction 
or independent movement of each of the axle. Anaxle mounted in 
this manner will sustain considerable shocks without being driven 
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back towards the vehicle, and thus becoming deranged, whilst the 
free movement of the axle ina vertical direction greatly lessens the 
chance of damage when running over rough ground. A conve- 
nient mechanism for controlling thé steering wheels comprises a 
two-armed lever F, ted on the bracket E, and connected by 
crossed-rods F1 to the movable steering arms F2, which carry the 
road wheels. By crossing the rods Fl, they may be made very 
light, and in fact may take the form of wire cable, as steering in 
either direction is effected by — upon one of the rods, the 
arms F2. being connected together. in the usual manner by dif- 
ferentiating levers F3, and a connecting-rod F4, so that neither of 
the operating-rods F! is at any time under compression. The 
steering mechanism also allows freedom of movement of the axle 
A without becoming bent or otherwise deranged. (Sealed 
= Sturmey and 


August 30, 1904.) 
A. Preen, Roventen. 
Brake Gear. [2 Figs.) November 20, 


25,347. J. J. 
Differential an 

1903.— According to this invention, the braking surfaces for the 
driving-wheels are secured to the large wheels of the differential 
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gear instead of to the wheel hubs, as has been the practice 


heretofore. The brake drums are thus less liable to collect dust, 
a casing formed by the brake 


A, Al are the brake drums for the wheels, B is the 





employed, the one for hoisting and lowering, and the second, in 





driving-sproeket which is mounted on adrum B! having a braking 
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[Sert. 16, 1904. 








surface B2, Bet the ting faces of the drums A, B!/ and through the nip of the embossing rollers 4, 5, by which it is 
there is mounted a ring or washer, which may be riveted either | embossed, pressure being applied to any req degree by 
tothe drum A or to the drum B!, and prevents dust or grit 
entering the , and at the same time tends to prevent oil from 
leaking from the gear. Another ring or washer is placed between 
the meeting faces of the drum B! and the drum A! for a similar 
U1! i e drum B! is rigidly connected to the bevel pinions 
of the differential gear, and these pinions gear on > gr om 
sides with the pinions F, F! tively ted with the 
shaft G and hollow axle H. The brake drums for the two road 
wheels are d to the pini F, F! by bolts 7. Attached to 
the stationary sleeve J, which surrounds the hollow axle H, is an 
arm J! having a shaft J2 which constitutes a fixed fulcrum for 
the brakes of the drums A, A!, B!. The brakes may be operated 
by any appropriate mechanism, and the brakes which act on the 
drums A, A! are connected in any well-‘known manner to secure 
imul and lised action. (Sealed August 30, 1904.) 


16,919. H. Spurrier, Jun., Leyland, Lancs. Driv- 
ing Gear. [3 Figs.) August 4, 1903.—This invention relates 
to self-propelled vehicles of that class in which the driving road 
wheels are driven by a shaft disposed along the length of the 
vehicle or otherwise conveniently disposed to drive the road 
wheels through we gearing fond the > A . bw Fe pony - 
shaft leading from the motor or change gear-box indicated at 0, A oe 
and seovided with two universal jointeat c andd. From or near | means of the screws 9 acting upon the sliding-blocks6. (Sealed 
to the joint d the shaft a is carried within or by tubular ri September 6, 1904.) 
equivalent member e which extends from a suitable bearing /, 
formed in a bracket g attached to the frome agp ade - — SHIPS AND NAUTICAL APPLIANCES. 
wheel of which the member e or the gear-box ¢ secu ereto,| 48 51 . Chamberiain w. 
has a bearing. The member e is thus capable of supporting or oA. — om ome Fa pA 27, 
being formed with bearings for that part of the shaft @ which | 1993 The object of this invention is to provide a folding berth 
for ships which will mage the full space between the bulkheads, 
a portion of which has hitherto always been occupied by the fold- 
ing mechanism. a is one of the end frames of a berth, a similar 
one being disposed at the other end. b, b are bulkheads. Each 
of the back-comers of the berth is recessed as at c, and in each 
of these comers or recesses is mounted aroller d adapted to travel 
ina curved race e, extending from the rear of the frame when in 
its horizontal position toa point f below the frame. Other rollers 
g are disposed at each end of the berth and form supports therefor 





























passes through it, and it also acts asa radius rod and transmits 
the thrust of the road wheel directly to the vehicle frame. 
The inner end of the radius rode andthe bearing / contained 
in it are formed as a ball-and-socket joint, by which vertical and 
lateral angular motions of the radial rod and its contained shaft, 
or a combination of such motions, are freely permitted, whilst 
relative longitudinal motion of such a rod is prevented. By 
the provision of the ball-and-socket joint at the end of the radius 
rod and of the two universal joints cand d, the driving-shaft a 
is perfectly flexible whilst being driven. In a modified construc- 
tion, the inner end of the radius rod is provided with trunnions, 
80 that it is capable of movement about a horizontal axis, and is 
mounted in acarrier which can turn about a vertical axis. 


(Sealed September 6, 1904.) 
PRINTING AND ALLIED MACHINERY. 
13,010. T. W. Barber, Westminster, London. 

(2 Figs.] June 10, 1903.— According to 


t 
this invention, a double-actin; myer y spe motor is disposed 
beneath the reciprocating e and is arranged to actuate the 
latter. The frame A is formed with suitable ways in which recip- 
rocates on rollers B! a carriage C beneath a cylinder D, also sup- 
ported by the main frame. E is a cylinder attached to the under- | when in its out position, and serve as fulcra for the same during 
side of the carriage,.and provided with piston F and piston-rods F!, | the folding action. The rollers g are mounted on an arm h formed 
the latter being attached to the frame A. By admitting fluid | in one wit the race e. A clear space j intervenes between each 
under pressure into the ends of the cylinder, it will be reciprocated | race e and its corresponding roller g, in which spaces the inner 
together with the carriage, the travel of the carriage being con- | ends of the frames a travel when the berth is moved from one 
trolled by the amount of fluid admitted ; cushioning can also be | position to the other. The dotted lines show the berth in its 
obtained at the end of each stroke. A very rapid, but gentle, | partially raised and folded-up position. A berth made in accordance 
o with this invention is simple in construction and neat in appear- 

ance, the bracket or support does not extend above the frame 
when the berth is in the horizontal position, and the full space 
a oa a bulkheads is occupied by the berth. (Sealed August 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,057. D. Roberts, Barry, Glamorgan. Piston 
' ari 3 eller. Rings. (5 Figs.) ay 13, 1904.—This invention 


fe==li Pa’ consists in an improved construction of packing-rings. In making 
the oe gene packing-rings R, the ring is made by any ordina: 
"A method, such, for instance, by casting a cylinder of iron from whic’ 
the rings are machined in a suitable lathe, being previously or 
ee or split. These rings are then, in the usual 
way, filed to a templet or gauge for a certain piston, and fitted, 
leaving a slight gap or split, when they expand, through which 


























bores — 


motion can thus be given to the carri: The control of fluid to 
the cylinder is effected by means of a four-way cock operated by 
some moving part of the ——. The cock in one extreme position 
admits fluid to one end of the cylinder ; in the other extreme posi- 
tion it reverses the carriage. A slide-valve may, however, replace 
the four-way cock. The end of each piston-rod F! is connected to Fig Bite 
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the frame of the press through the medium of a block free to slide 

in vertical guides. The ob of this arrangement is to allow ad- R re) Zz : 
justment for wear or any slight irregularity in the movement of O i 
the as it will be seen that any vertical movement of the é i 








latter will affect the cylinder, so that if the piston-rods were not | as7) 
allowed vertical adjustment the apparatus would become deranged. 
Sealed August 30, 1904.) tahoe Fy rye oe howd Bw i Sete are — cut away on 
ther side of the ring adjacent to the split, so as to leave two exten- 
18,165. E. C. Deakin, Potten. Lancs. Printing and | sions L, whose ends form the split 8, either at right angles or on 
Embossing Cloth. (1 Fig.) August 22, 1903.—This inven- | the bias. T isa loose tongue that is placed inside and under these 
tion ofa for printing and embossing | two extensions. The edges t! of the tongue are brought up flush 
cloth in one continuous operation. In carrying this invention with and finished to the external diameter of the oe . When 
into effect, a heated steel or other suitable embossing roller, | this tongue is properly fitted, it is secured to one of the exten- 
having an engraved pattern upon’ its surface, and working in| gions. The rink is still expansible, but there is now no cross 
conjunction with a cotton or other suitable roller, is ~~ ning or split through which steam can escape. ( 
The heated steel roller is geared to the crown wheel of a calico- Frigust 80, 1904.) ‘ 
printing machine, and, in order to ensure correct register, is } 





caused to rotate in the same direction and at the same surface TEXTILE MACHINER 
speed as the engraved printing roller or rollers. 1 denotes the A 
main printing bowl ; 2 the crown wheel ; 8 the engraved printing- nee. . Akroyd, Holywell near Halifax ; 
rollers, of which there may be any desired number; 4 is the | J. Shaw, Stainland, near ; and A, 
heated seal-embossing roller; and 5 the cotton or other suitable Yorks. Looms. (3 Figs.) some 


roller. The embossing roller 4 is carried by a sliding-block 6 | 1903.— invention relates to loom-shedding mechanism, 
\ounted on slideways 7 on a bracket 8 The position of the ; according thereto the pattern barrel, in addition to the ordinary 
slide-blocks 6 is — by screws 9. 10 are the -wheels for | catch-wheel 1 and 2, is provided with a second catch-wheel 
driving the em! ng roller 4 from the crown wheel 2 in the same | 3 on the opposite end of the barrel-shaft. Engaging with this 
di on and at the same surface speed as the printing bowl 1. | second catch-wheel is a pull-catch 4, pivoted on the T or rocking- 





The cloth 11 to be printed and embossed is led into the machine | lever 5. At each forward movement of the rocking-lever 5, the 
and printed in the usual way by the rollers 3, and after passing | catch 4 comes into contact with a guide or bearer 6, on which it 
rom the last printing-nip, it is led off the main printing-bowl 1 | slides clear of the teeth on the catch-wheel 3. At the backward 








movement of the rocking-lever 5, the catch 4 is drawn between 
two of the teeth of the wheel 3, and if the barrel has, by the push 
2, been pushed over too far—that is, so that the 
left correctly under the tumbler levers—the pull-catch 4 will pull 
back the barrel into correct position. If, however, the push- 
catch 2 has completed the forward movement of the barrel, the 
pull-catch 4 is, by the guide or bearer 6, kept clear of the teeth of 
its wheel, and no movement is effected. In change-box looms, b; 











movably mounting the guide or bearer 6 in a bracket 7 fixed on 
the dobby frame, and by connecting the lower end of the bearer 6 
to a crank-arm 8, on a cross-shaft 9, on which is also a finger 10 
projecting under the push-catch 2, the latter can be thrown out of 

ar with its wheel, and the pull-catch 4 is at the same time 
owered into contact with its catch-wheel 3, and as the loom con- 
tinues to run the pattern barrel is revolved in a reverse or back- 
ward direction. (Sealed September 6, 1904.) 


ane. J. Barbour, Belfast. Dra , Roving, 
and Spinning Frames, [1 Fig.) July Mies. ne = 
vention relates to appliances for applying, adjusting, and con- 
trolling the pressure on the pressing rollers of drawing, roving, 
and spinning frames in such a manner that an equable pressure 
may be applied to all or a number of the rollers at one time and 
by one operation, or the pressure can be applied independently 
to each series or set of pressing rollers, and in either case when 
the pressure so applied has reached the required degree, the 
attendant is warned, and the requisite pressure is not exceeded, 
or, if inadvertently exceeded, the connection is automatically 
broken, and the pressure removed for the time being. The inven- 
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tion consists of the ordinary spring-wire 9, connected by a trigger 
or catch arrangement with a spring 1 in such a manner that when 
the spring is extended to a certain point an alarm is sounded and 
the attendant warned, and, if the pressure exceeds a certain 
limit, the connection between the spring 1 and the spring wire 9 
is automatically broken. The pressure is adjusted by each 
spring 1 being provided with a nut 4 and bolt 3, and each nut 
may in the form of a worm-wheel gearing into worms on a 
longitudinal shaft 19, so that a series of springs can be extended 
or contracted at one and the same time. The longitudinal shaft 
may also have combined with it an indicating dial 21, which indi- 
cates the amount of.pressure applied to the pressure rolls. (Sealed 


August 30, 1904.) 
MISCELLANEOUS. 


10,950. L. H. Torvey, Worcester, Mass., U.S.A. 
Suspension-Hook. [4 Figs.) May 12, 1904.—This invention 
relates to a suspension-hook which may be opened when it is 
desired to engage the ring of adevice attached to a pai which is 
to be euapentio’, but which, after the ring is pl in position, 
may be closed to prevent a disengagement of the parts. a, ) 
denote two curved arms, which, when closed together, form a 
oe ring. Each of the arms is provided with a shank 
a 61, These shanks are permanently connected together by a 
oo c, the longer shank b! being constructed to form a 

ook, having an open mouth normally closed by the shorter 
shank a! when the device.is in operative position. The over- 


Fig.1. 


q"3 Fig. 4. cos a’ 





Sed 





lappin d, @of the arms a, b are recessed on their con- 
tenons sen and are preferably flattened and slightly inclined, 
so that they may be closed ther with a strong a 
contact which will prevent their accidental displacement. * : 
shanks a! of the arm @ is preferably of such construction tha 
the two arms forming the suspension ring may be opened to 
considerable extent without opening the hook 62, so that ev a 
if the arm should become somewhat the hook wren 
not be sufficiently opened to permit a swivel ring é, which a t 
be engaged therewith, to escape from the hook. This is = : 
vantage in engaging the curved arms with some large > a 
which will not permit the arms to be closed together. (Se 


August 30, 1904. 

















Sept. 23, 1904.] 
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NOTES ON AMERICAN STEEL WORKS. 
By Davip E. Roserts, M. Inst. C.E., Cardiff. 
(Continued from page 361.) 

Rail-Mills.—As in all the other mills, the rail- 
mills are provided with any amount of heating 
power. he soaking-pits are almost universally 
served by ‘electric overhead. cranes that may be 
called ‘mast type.” The travelling-carriage has 
upon it a lattice-work tower, which guides a long 














easier matter. The mills run very silently, spindles 
are well balanced, and the wabblers a good fit ; the 
radial type is frequently seen. 

The rolls, guides, &c., are capable of very fine 
adjustment. The methods emplvuyed are ingenious, 
yet simple and effective. Once properly set, there 
is no danger of their shaking loose. These housing 
details are a considerable improvement upon the 
usual crude devices still to be frequently found at 
home. The lifting live-roller tables are invariably 





horned table manipulator, and turns the bar up 
every time it comes to the entering side. The 
ingot is 18 in. square, and is reduced to 8 in. square 
in five passes. The bloom is cut in half, and re- 
heated in horizontal gas-fired furnaces. ers 
claim that the cleaner rolling and fewer defectives 
pay them for reheating. The roughing-mill is three- . 
high, and in it the 8-in. bloom makes five passes, 
the last two doing a good deal of forming. The 
bar then goes on to another three-high mill (which 































































































































































































hollow mast that can reach the floor. Atthe bottom | driven by electric motor, as are also most of the| may be called the first finishing). {t is a mill of 
Fig. 25. ve Fig-% 
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of the mast are the dogs, that can be opened, closed, 
and revolved at the will of the crane-attendant. 
These cranes are excellent for rapid work ; they 
are very stiff, and there is absolutely no swing, 
however fast they move about. They can also 
prize an ingot out of an awkward corner without 
any outside assistance, and are altogether excellent 
‘or the purpose for which they are employed. 

Almost all the mills have lifting - tables, and 
although these have been found in some instances 
at home to need considerable repairs, which may 
eer be due to faulty design, yet they render 
the handling and mani ulation of the bloom a much 





























fixed tables. The motors do the work very well, 
reverse rapidly, and are quite reliable. At mills 
with fixed roller-tables it is the practice every- 
where to give each table its own independent motor 
or engine—i.e., the back and front tables are not 
driven from the same shaft. 

The rail-mill at Braddock is worth saying some- 
thing about. There are twelve soaking-pits to the 
cogging-mill, in two rows of six. ach row is 
served by a mast type overhead crane. The ingot 
is taken out of the soaking-pit and placed upon a 
tipping-trolley (sketch, Fig. 24), which goes to the 
mill by rope haulage, The cogging-mill has the usual 
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about 30-in. or 32-in. train, and runs from 95to . 
100 revolutions per minute. This mill has a 
double-horn manipulator that will turn over and | 
traverse two pieces at a time. The bar gets five 
more passes here, and there are sometimes to be 
seen three bars going through these rolls at the 
same instant. Nowhere have we seen bars follow 
one another so rapidly into a mill as here. We 
carefully watched the working of this mill for nearly 
an hour, and timed the operations, and, without any 
appreciable variation during that period, bars kept 
coming along at the rate of thre3 a minute. 





oe. 
pieces are rolled out into about 70-ft, lengths, and 
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then run on toa long narrow cooling-table, across 
which they are moved broadside. There are gene- 
rally a dozen bars on this table ata time, and it 
takes each bar from 3$ to 4 minutes to be skidded in 
short steps across it. When across, the rail falls on 
to a roller bench that sends it through the finishing 
pair. This pair has only one pass (or rather two 
passes in duplicate). There is a plentiful supply of 
water given at this last pass. It is claimed that the 
rolling of the finishing-pass cold has the effect of 
toughening the skin of the rail. 

After leaving this finishing pair of rolls the 
bar soon comes to rest under the three saws 
that simultaneously cut it into two rails. The saws 
run at an immense speed, and each moves up 
and down on the end of what may be called a hori- 
zontal pendulum, all being driven from one counter- 





bering is done with great nicety. The great regu- | 


larity of working, the finishing of all rails at about 


the same temperature, and the little variation of | 
The | 
straightening is thoroughly done, that, and a good | 
head, being about the only points (mechanical) | 
that the inspectors concern themselves with very | 


section enable this result to be secured.’ 


much. 

The presses are single machines ; the rails are | 
drawn off the straightener’s table, and enter the 
press at the side in the usual way; but when, 
straightened, they are drawn away in front over a} 
couple of slides, and on to two live rollers (as | 
though the gagger drew them to himself). There 
are two live rollers in front of every press, and 
they all revolve in the same direction. The rail 
only travels about 35 ft., and then comes to rest 


shaft. A noticeable feature at this point, and, in| on a couple of dead rollers about half-way down 


fact, right back to the mill, is that the rails travel|to the next press. 


It is then in position for 


along at something like 4ft. above the floor line.|the drilling-bench, up which it is pushed: after 


To have all the roller gear at this effective handling | chipping and filing have been done. 


elevation, instead of underground, covered by 
heavy plates, is of the greatest assistance to those 
responsible for the upkeep of the plant. 
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useful design is admissible only where few men 
are employed about the mill, for obviously it 
would not do if tongsmen had to be getting 
on and off. All the rollers run very fast, and 
at times may be said to fairly shoot the bar 
along. The rails, after leaving the saws, go through 
a cambering-machine—a very simple tool, consisting 
of a small horizontal pair of rolls grooved to fit the 
rail loosely, and a couple of vertical guide-rollers, 
back and front, that bear hard upon the tread of 
the rail, giving it the correct sweep. The sketches, 
Figs. 25 and 26, explain the arrangements. 

Upon leaving the cambering-machine the rails 
come to rest, each against one of the hot-bank 
falling stoppers. These stoppers are raised and 
lowered from a platform near. The two rails go 
up different banks, this being a little quicker 
method of disposing of them than pushing them 
up the same bank. The banks, four in number, 
are about 70 ft. long, and each has two skids. 
The skid that puts the rails on the bank never 
goes very far from its own end,'and at least two- 
thirds of each bank is dealt with by the skid that 
comes down from the outlet end. 

Upon leaving the hot-bank the rails reach a long 
live-roller table, quite 280 yards in length. This 
live-roller table runs along the side of a shed about 
40 ft. span, in which all the straightening, drilling, 
&e., is done. Stoppers are arranged every 35 ft., 
at any of which rails may be brought to rest. 
They are then raised by two hydraulically-operated 
levers on to the straightener’s bench. There are 
twelve presses, standing about 70 ft. apart, down 
the centre of the shed. In the majority of cases 
very little straightening is required, because cam- 


| 


This | three holes at a time. 





The arrange- | 
ment is shown by the sketches, Figs. 27 and 28. | 
The drills are vertical machines, and can drill 
There are no grinds ; the | 


BILLET GROOVE 
| > GUIDES 


34. a 1 


B 
=] 


Fug 





, ee } 




















BLOCK PLACED 
ETWEEN ROLLERS 


contrasted with home designs that we venture 


upon another description. The cogging mill has 
six four-doored gas-fired. soaking-pits to feed it. 
Two ingots are put into each hole. The pits are 
arranged in a long shed, and are served by two 
overhead electric mast type cranes. Along one 
side of the shed is a road bringing ingots from the 
Bessemer, and along the other side is a road taking 
ingots to the mill. A peculiar kind of soaking-pit 
cover is being tried here (see sketches, Figs. 29 and 
30). The cogging-mill is direct-driven ; there are 
only three grooves to the roll. The ingot, about 
18 in. by 21 in., was rolled down to 6 in. by 7 in. in 
thirteen passes in 65 seconds (timed). It was 
passed through the first groove six times, being 
turned up after the second pass. After the sixth pass 
it was turned up and sent into the second groove. 
It went through this groove also six times, being 
turned up after the fourth pass, and after the sixth 
it was again turned up and put into the third groove, 
through which it went once on its way to the shears. 
It was there cropped and cut in half, and each half 
went on direct without reheating to the rail-mill, 
the second half following the first after an interval 
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TRAMRAIL ROLLER CARRIAGE. 


regularity of the finishing temperature makes it 
easy to comply with the fair margin allowed by 
the American Standard Specification. Half way 
between each pair of presses, about the level of 
the press-block, is a small wooden table suspended 
from the roof; on it stand two bonnet-shaped 
metal reflectors, back to back, with a 50-candle- 
power incandescent lamp stuck in each. These 
are the lights by which the straightening is done, 
and! they are very effective, giving the light just 
where it is required. After drilling, the rails 
are pushed broadside out of the building, where 
what inspection there is takes place, and the 
rails are lean away. One cold saw is provided 
for the whole bank, and it runs at a very high 
speed ; the rails travel towards it in a sort of 
trough roller gear, and a 100-Ib. rail is cut through 
in about 7 seconds American rail orders always 
include a certain percentage of seconds (rails defec- 
tive in the flange), usually 5 to 7} per cent. The 
Pennsylvania standard rails for the main line are 
100 lb., and for the side tracks 85 Ib. 

The rail-mill at the Ohio Steel Works, near 
Youngstown, is of quite another type. It has been 
at work some time, and may possibly have been 


out. by- Mr. Huber, 





described before, but it seems so remarkable when 


of about 25 seconds. The rail-mill consists of 
eleven pairs of rolls, through each of which the 
bar went once, and finally arrived at the four saws, 
which simultaneously cut it into three rails, From 
the time the ingot entered the cugging-mill until 
the saws cut it into finished rails was timed to be, 
first half, 4 minutes 50 seconds; second half, 5 
minutes 20 seconds, An ingot entered the cogging- 
rolls about every 70 to 75 seconds. There are 
generally eight pieces on the go at the same time 
in the rail-mill itself, ; 
The transferring arrangements at 1, 2, and 3, 
in sketches, Figs. 31 and 32, said to have been got 
are ingeniously devised and , 
sketch, Fig. 33, shows the in- 
tention roughly. To edge the bar (see sketch, 
Fig. 34) the roller is specially grooved to take the 
flange of section, and a block is provided suitably 
laced between the rollers so that the bar will edge 
by falling over it. The transfer carriages are also 
provided with lifting-tops for tilting, worked by 
a rod and a bell - crank, as shown in sketch, 
Fig. 35. The mill runs very well, and turns 
out about 750 to 800 tons per shift of eight 
hours. There are not many men to be seen about 
the mills, but there are a fair number in the shops, 


well applied, the 
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and repairs must be exceedingly heavy. All trans- 
ferring operations are electrically controlled from 
the top of two platforms, 18 ft. to 20 ft. high, which 
command splendid views of the whole shop. 

The saws work vertically and all together, and 
the cambering is also done in the usual machine seen 
in all the rail-mills. The cast numbers are ingeni- 
ously put on. The rail on its way to the saws 
travels on grooved rollers, so that the web lies 
quite horizontal. Over the centre of one of the 
rollers is fixed a pair of standards carrying a spindle, 
the bearings of which are backed by heavy springs. 
Keyed to the spindle between the standards is a 
quadrant, on the periphery of which are fixed the 
required numbers, and keyed to one end of the 


banks about 60 ft. long. The press and drill 
shed are very similar to those at Braddock, 
except that the presses are all placed slightly askew. 
This has two advantages—the rails can go from the 
press to the chipper and filer without being pulled 
off the machine broadside, and less length of shed 
is taken up, because the paths occupied by the 
two straighteners may be just beside each other. 
There are twelve presses and two drills after each. 

Along the ends of the loading-banks runs an elec- 
trically-propelled trolley, that takes any rails that 
require cutting to the cold saw at the end of the 
shed. The billets that come off at B 3 (see sketch 
Fig. 32) are about 4 in. square, and are either rolled 
down direct to 1?in. in a Morgan mill near, for use 
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RAIL MILL AT LACKAWANA. 












































FISH PUNCH GRINDER. 
spindle outside the standard is a light hand-wheel. 


7 


This is held by a boy, who, at suitable intervals, 


allows the quadrant to rotate, and it engages the 
passing rail and impresses the numbers upon it. 
sa numbers are cut on the top of the square 
leads of a number of long steel pins, the bodies 
- which are accurately turned to fit into holes 
rilled in the quadrant. They are held in position 
*Y Spring pegs which make contact with a flat filed 
- the side of the turned pin. Provision is made 
or nomi over the tail-end of each rail as it 
- es the cambering-machine, each in that way 
making room for the next. The three rails 
can then all come to rest against the same 
Stopper and go up the same bank. There are two 














at the Upper Union Mills, adjacent, or they are 
skidded across toa roller table that works them 
forward through a shears, where they are cut up. 
After being sheared up here the billets fall on to a 
conveyor that lifts and loads them into inclined 
carriages, of which there are a great number. These 
carriages are coupled together, and by an hydraulic 
pusher they are propelled round an elevated course, 
oval in shape, measuring about 50 ft. by 100 ft. 
This arrangement, though expensive, gives good 
accommodation for billets when a shortage of 
wagons takes place, and the stocking-room is of 
such a kind that billets can be put into trucks 
without further handling. A favourite type of 


with a V groove and with V guides between. A 
sheet-bar piler similar to that at Duquesne is 
being put down. Every endeavour is made to cut 
down labour. 

The rail-mill at Lorain rolls principally tram- 
rails. The cogging-mill has ample heating power. 
It has a tup-manipulator, which is a common 
enough form in the States and does very well. 
Sketch Fig. 36 indicates the arrangement. The 
ingots are reduced to about 6 in. by 8 in., and these 
are then reheated. The rail-mill consists of three 
‘pairs of two-high standards, -with an engine (Eng- 
lish make) at either end of the row. Under. @rdi- 
nary conditions one engine drives the finishing pair, 
and the other two pairs are driven by the second 
engine. The three sets can be coupled up to one 
engine if desired. The mill has a somewhat home- 
like appearance, the roller-tables are on the floor 
level, and the bar is transferred by chain-racks 
from one pair of rolls to the next. The floor is 
plated throughout, and the rollers project through 
a few inches in the usual way. Men do all the 
turning over with tongs. The setting of all the 
standards, rolls, &c., for this mill is done in a shed 
adjoining. The complete outfit (standards, rolls, 
&c.) is changed together. The whole three sets 
can be changed and the mill set going again in 45 
minutes. One pair, with standards complete, can 
be changed in about 18 minutes. The roll changing 
and fitting is under the control of one’ man, who is 
entirely responsible for the perfect running of the 
rolls, guides, &c.. It is very seldom that any 
adjustment is needed when once the mill has 
been set to work. A bountiful supply of all 
the parts is kept for the fitting up of the rolls. 

End rollers are still used on all tram-rails. _ For 
sections such as shown in Fig. 37 the roller is only 
used at one end (the finishing), but for sections like 
Fig. 38 rollers are used at both ends. There was 
recently rolled for some street railways in New 
York a section like Fig. 39, weighing 137 lb. per 
yard. The same design of roller-carriage has been 
in use for many years. It was originally made 
at Johnstown, and a rough sketch is given in 
Figs. 40, 41, and 42. For steadiness and safety 
it is held down by two’ square bolts that pass up 
through two slots cut in the sides of the top 
rider and press against the cap of the standard. 
The carriage-rollers are cast solid with a spindle of 
hard Bessemer steel, and are machined all over. 
The length of the finished bar is about ‘90 ft., and 
it is cut, cambered, and sent to the hot-bank in 
the usual way. The rails may be skidded’ off in 
either direction from the hot-bank roller gear, 
and about half go in each direction. At each 
end of the hot bank is a roller gear that takes the 
rails to the finishing-sheds. Every rail passes 
through a row of four horizontal automatic 
straighteners placed about 70 ft. ahead of each 
other, and upon alternate sides of the rail. The 
rail passes through the first two machines on its 
side, as in Fig. 43. The first machine takes away 
any prominences on the top of the head, the second 
any on the tread. The rail is then turned up, and 
goes through the last two machinés, as in Fig. 44. 
‘he third machine disposes of any humps on the 
left side, and the fourth machine of any on the 
right side. The machines are very complicated 
in construction, and have an attendant each. They 
appear to do their work satisfactorily, though 
numbers of the rails, possibly the great majority, 
receive the finishing touches by hand, in the usual 
.way, under presses further along the shed. The 


| principle of the machine is not easy to gather in a 


passing visit. The rail is not handled during the 
process, and each machine deals only with one face 
of the rail—the one next to the tup. ‘The action 
of the tup is regulated through a perfect maze of 
mechanism by a row of feelers held out by the 
machine. If a straight rail were to go through the 
machine, no action would take place ; but directly 
a lump on the hammer side comes along, the whole 
apparatus is set going, and the tupping begins. 
Sketch Fig. 45 shows the bank; considerable 
grinding is done here. The rails are loaded 
away effectively by means of travelling air-hoists. 
This is a method of loading that might be applied 
with success on some of our home banks. 

The rail-mill at Lackawanna, though not at work, . 
is of somewhat different construction to those 
already mentioned. The construction has, perhaps, 
to some extent been regulated by the desire to bring 
in a large portion of the Scranton plant. There 
is a large number of soakers fitted with the usual 





roller gear for billet work is composed of rollers 





mast type cranes, and the whole mill is being . put 
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70-FT. TURNTABLE AT THE ST. LOUIS EXHIBITION. 


CONSTRUCTED AT THE 


CHICAGO BRIDGE AND IRON 


WORKS, CHICAGO. 


(For Description, see Page 396.) 





Fig .4. 
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down in the most thorough and substantial manner. | for billets. The subsoil at Lackawanna is of a soft'| 
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Everything is most massive, but we were not  peaty nature, and considerable piling has had to be’ Duquesne. They are rolled in fairly long lengths 
taken greatly with the general design of the mill as | done to get anything like good foundations. The and placed on the cooling-bank. When cold, they 


a whole. A rough outline sketch, Fig, 46, is given of | finished rails will be loaded away into wagons by | are taken up 
the mill. Quite a distinct plant is going up near | machines of a simple but effective type. 





Large numbers of fish-plates are made at 


and sheared, notched, and finished 
| off (all when cold). A very simple yet ingenious 
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70-FT. TURNTABLE AT THE ST. LOUIS EXHIBITION. 


CONSTRUCTED AT THE CHICAGO BRIDGE AND IRON WORKS, CHICAGO. 
(For Description, see Paye 396.) 
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an ap 7 ary for grinding fish-punches correctly | correct shape, is placed in a socket at one end of a axes of the ovals coincide. A stand which carries 

of Sk = ; a The punches are made | slowly-revolving spindle. At the other end is | the spindle is cipable of aslight tilting movement, 

line 2 js “he , the usual ars being about similarly placed a correct model punch : they are | which it takes up as the model punch rolls against, ; 
» bY Zin. e punch, after forging to near the | so fixed relatively to one another that the major the edge of a disc about 12 in. in diameter. The 
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punch under treatment takes up the same motion 
as the model, and is ground to the same shape by a 
high-speed emery stone correspondingly placed tothe 
disc, at the other end of the spindle. This is found 
to be a very simple and effective means of keeping 
punchesin order. Sketches, Figs. 47 and 48, show 
the arrangement. 
(To be continued.) 
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THE EXHIBIT OF THE 
ROUTE” AT THE ST. LOUIS 
BITION. 

By H. W. Hanpzury, Assoc. M. Inst. C.E. 
(Concluded from page 364.) 

Berore concluding, a few brief particulars of the 
turntable upon which this locomotive stands may 
possibly be of interest to our readers. The Chicago 
Bridge and Iron Works, of Chicago, are responsible 
for the design and construction, and we may observe 
that although in its present condition it is not, of 
course, adapted for regular service as a turntable, 
it has been so designed that on removal from the 
Exhibition very little will have to be done to it in 
order to fit it for this purpose—the purpose for 
which it is eventually intended. For present use 
it has been mounted on a concrete pillar about 
3 ft. 6 in. above the floor, the locomotive standing 
upon rails some 10 ft. above that level. There 
is no important departure from ordinary design 
as regatds'the construction of the body of the turn- 
table, it being constructed of two plate girders placed 
side by side, and braced together in lattice form ; the 
method of supporting the girders at the centre, how- 
ever, appears to be entirely new (see Figs. 45 to 47, 
page 394). This method consists in providing two 
hollow steel shafts or pins, which pass right through 
the two girders, and which are carried in bearings 
in a central steel casting, resting upon a series of 
conical -rellers, 20 in number, which revolve on a 
cast steel track situated at the base of the turntable 
and attached to the concrete pillar carrying the 
entire structure. The supporting-pins allow the 
turntable to tilt when a locomotive is passing on to 
it, without at the same time causing the central 
casting to lift away from the rollers. We may 
mention that at present this latter casting is firmly 
secured to the supporting-pins by caps A, A (see 
Fig. 62) ; the latter, however, will afterwards be re- 
moved as being unnecessary in regular service. A 
truck will be used at each end to prevent excessive 
tilting, the four balance-wheels B, B travelling on 
the top of the large gear circle being removed 
(Fig. 46). The truck wheels, which we illustrate 
in Fig. 74, page 398, will be 2 ft. in diameter, with 
a 5-in. face, and each will be in one casting with its 
axle. The frack upon which the series of rollers move 
is 48 in. in diameter, the rollers themselves being 
12 in. long and tapering from 7 in. in diameter at 
the larger end to 3} in. at the smaller (see Fig. 65). 

The method of operating the turntable—quite a 
usual one—may be seen in Fig. 60. It consists 
simply of a 15-horse-power motor supported be- 
tween the girders of the turntable and geared to a 
small pinion, which, on revolving, travels round 
the periphery of the main gear wheel at the base of 
the structure. The electric connections pass up 
through the centre pillar, upon which the whole is 
carried, 

With regard to the locomotive, this is also motor- 
driven, the gearing being clearly indicated in Figs. 62 
and 63 at DE. At F F it will be seen that the wheels 
driving the engine are coned, and work by friction 
against the inside faces of the tyres of a pair of the 
coupled wheels. of the locomotive, these being also 
coned. The tyres and retaining-rings of this pair 
of wheels are specially made for this purpose and 
of this particular form, so that on the removal of the 
locomotive from the Exhibition it will only be 
necessary to place them in a lathe and turn off the 
excess material, when, on replacing, the engine will 
be ready for service. In order to admit of the 
engine running freely in position, it has been raised 
just clear of the rails. Steel castings placed trans- 
versely under the frames, and bolted through the 
rails, are used for this purpose. The locomotive is 
securely attached to the turntable and held in 
position by two stout stays, one around the axle 
of the leading bogie, the other around that of the 
rear tender truck ; all danger, therefore, of its com- 
ing off is, as far as possible, eliminated. In order to 
counterbalance the weight of the engine, it is in- 
teresting to note that some 25 tons of sand have 
been placed in the tender. 





Before being applied to regular service, the whole | mula held forthe anode. Time was, unfortunately, 
of the gear and the electric motor for driving the | too brief for further particulars. 


locomotive will, of course, be removed from the 
turntable. A load of 180 tons can be carried with 
safety, it having been made unusually strong. 

In conclusion, we have to thank the American 
Locomotive Company and also the Chicago Bridge 
and Iron Works for their kindness in supplying 
us with information, and with the drawings from 
which our engravings have been prepared. 








THE BRITISH ASSOCIATION. 
(Continued from page 368.) 
Tue IONISATION OF THE ATMOSPHERE. 


Proressor A. Scuuster, F.R.S., of Manchester, 
now honorary D.Sc., Cambridge, in this communi- 
cation pointed out that the rate of ionisation could be 
determined indirectly. There must be some ionising 
agency in the air, but there was also recombina- 
tion ; and when steady conditions were reached, 
the two rates must be equal. The improved 
apparatus which he exhibited is based upon 
Ebert’s aspiration apparatus, itself an adaptation 
of an arrangement by means of which J. J. Thom- 
son investigated the ionising effect of Réntgen rays. 
Ebert passes a measured quantity of air through a 
long insulated tube, which is kept charged and 
which is jacketed with an earthed tube, to an 
electroscope. Professor Schuster has reduced the 
time of measurement from fifteen to five minutes ; 
he places the electroscope above the tube, where 
it is less exposed to dust, and adds two tubulures 
near the ends of the tube, for bringing the flowing 
air under the influence of radium bromide. 

When the radium is near the electroscope, the 
ionisation as recorded by the electroscope is in- 
creased ; when at the other end, it is decreased. 
This difference depends upon the rate of recombi- 
nation, from which the rate of ionisation can thus 
be derived. The rate of recombination was found 
to be faster in caves and cellars and in large towns 
than on Exmoor, at an elevation of 1400 ft., and 
the actual number of ions seemed to be smaller 
in the pure mountain air than at sea-level. Near 
sunset especially the rate of recombination appeared 
to fluctuate rapidly. The rate of leak increased 
noticeably when the apparatus was taken out of 
doors on clear days ; this might be due to convec- 
tion currents, and Dr. Schuster believed that there 
might be very slowly-moving ions at play which 
gave up their charges only when in actual contact 
with metals. He finally urged the desirability of 
having such observations added to the regular 
meteorological work. 

Lord Kelvin said that he was ashamed to con- 
fess that he had noticed some of these pheno- 
mena, which were not unknown to Beccaria, fifty 
years ago, but had not pursued them ; the electro- 
scope might finally prove our best weather prophet. 
Professor Geitel considered the introduction of 
radium salt into the apparatus a dangerous 
expedient, though Dr. Schuster thought that the 
effect of the radium rays would be eliminated. Dr. 
Elster remarked that the very high ionisation in 
caves, which he and Geitel had first observed, and 
the fact that a wire several metres in length, which 
was kept charged at ~— 2000 volts for several hours, 
ionised the air of a closed vessel, had suggested to 
them that the air contained radium emanations 
taken up from the soil. 


ELectrRicaL CONDUCTIVITY OF FLAMES. 


Dr. H. A. Wilson, of Trinity College, who has 
studied the electrical conductivity of flames for some 
years, described a novel way of arranging the experi- 
ments. A quartz tube, 25 centimetres in length, and 
2 centimetres in diameter, is provided with a number 
of small holes along its length, through which a mix- 
ture of coal gas and air escapes, so that a very long 
flame is obtained ; movable electrodes are inserted 
to send a current through the flame. The fall of 
potential turned out to be very much as in vacuum 
tubes of 1 millimetre pressure, there.being a rapid 
fall of about 5 volts near the anode, then a steady 
potential line, and ayain a very steep fall near 
the cathode. When the flame was impregnated with 
salt, then the fall was much more rapid and regular, 
confirming what he had formerly established, that 
the saturation current through salt flames obeyed 
Ohm's law. Approximately the formula could be 
applied : current C = constant VN, where N is the 
drop in potential near the cathode ; a similar for- 





ELectricAL Properties oF Hot Boptss. 


Dr. A. W. Richardson, of Trinity College, ex- 
plained in this paper that, as he had shown a year 
ago, the negative leak from hot platinum wires varied 


as A 6e ~4/8 in which formula A and b were co- 
efficients, e the logarithmic base, and 6 the absolute 
temperature. This rule was found to hold for 
the Wehnelt interrupter, hot carbon and sodium, 
Nernst filaments, and the oxides of calcium and 
barium. At low pressure there was also an escape 
of positive electricity, but the effect was not a steady 
function of the temperatures When a wire was 
stretched in an exhausted tube, over the cathode, 
the anode being above, no positive leak was notice- 
able at 650 deg. Cent.; but when the luminous dis- 
charge passed, the wire gave off positive electricity, 
the discharge of negative electricity beginning only 
at a higher temperature ; in some experiments the 
temperature was pushed up to 1600 deg. Cent. This 
power of discharging positive electricity—under 
certain conditions, as under the infhience of the 
luminous discharge—he had called imparted emis- 
sibility. In other experiments a leak of positive 
electricity was noticed at 350 deg. Cent., and Strutt 
had previously observed it at 150 deg. Cent. The 
imparted emissibility was stopped by interposing a 
plate of ebonite between the cathode and the heated 
wire, and the effect was observed in air, nitrogen, 
and oxygen, but not in hydrogen. Cathode disin- 
tegration might have something to do with it—we 
should think simple evaporation likewise, for Hol- 
born and Austin®* have shown that platinum evapo- 
rates in air, but hardly in hydrogen. 


Macnetic DousLe REFRACTION OF COLLOIDAL 
Tron Hyprate. 


Dr. A. D. Denning, M.Sc., remarked in this 
paper that the magnetic double refraction of iron 
salts had been observed by J. Kerr, Majorana, 
and Schmaus, but had not been absolutely measured. 
Having obtained very remarkable results for the 
viscosity of a colloidal Fe (OH),, supplied by 
Merck, which Dr. Denning described in another 
paper—‘‘On the Viscosity of Colloidal Iron Hy- 
drate ”—he looked for magnetic double refraction 
of this compound in more than eighty experiments, 
but found, in spite of repeated dialysis—heating 
and cooling in fields of various strengths—only 
traces of this property. In one case only were 
measurable results secured. He slowly evaporated 
a solution until it contained 20 per cent. of iron, 
put a few drops of the solution between glass plates 
on the poles of the electro-magnet, and watched 
for a displacement of the interference bands ; the 
displacement was ;', of a wave-length in a field of 
24,300 c.g.s. units, and had entirely disappeared by 
the next day. He obtained much better results, 
however, with Bravais iron, which the above-men- 
tioned investigators had used, and Majorana’s law 
was confirmed. His results agreed with the foam cell 
theory of Quincke, according to which a colloid is 
a pseudo solution like milk. 


ELECTRICAL AND MAGNETIC PROPERTIES OF 
Nicket at High TEMPERATURES. 


Professor Cargill Knott, D.Sc., of Edinburgh, 
dealt with the changes of the resistance of nickel 
wire and foil at different temperatures under mag- 
netisation, both along and across the lines in which 
the electric resistance is measured. The effect of 
transverse magnetisation on the resistance was inap- 
preciable in wire in fields of less than 500 units ; 
in foils and tapes of nickel, however, it was quite 
marked in low fields, increasing with the width of 
the foil ; in fields of 50, the effect in narrow foils 
was as great as in wider foils ; the maximum effect 
corresponded to saturation magnetisation, which in 
his wire was only attained in fields of 8000 units. 
At the temperature of 340 deg. Cent., nickel lost 
its magnetic properties, and the effect of magneti- 
sation on the resistance vanished at the same time. 
The curves. of temperature and resistance change 
were peculiar, however ; for they showed an abrupt 
minimum at 290 deg., and a still more abrupt max1- 
mum at 320 deg., after which they fell to zero ; 
this applied specially to wires, and less strongly to 
foils. The induction showed striking peculiarities, 
but the other properties of nickel marked these 
temperatures, and. the permeability disappeared 
sooner in low than in high fields. The question 





* Bee ENGINRERING, page 174 ante, 




















SEPT. 23, 1904. ] 


ENGINEERING. 


397 








was, What were the molecules doing at those critical 
temperatures ?. There was no time for discussion, 
unfortunately. 


New APPARATUS FoR Propucine Maenetic FIe.ps 
or Force. 


Professor Marcus Hartog, D.Sc., of London, 
described apparatus which he has designed for the 
study of fields, which occurred in living cells at the 
moment of their division and revealed polarised 
forces of unknown nature. _ From the corners of an 
iron base rose four brass columns.: The soft-iron cores 
of the vertical electfo-magnets protruded through a 
stage of brassor wood ; continuous currentsanda mer- 
cury commutator were applied. The chains of force 
were traced in three dimensions with the aid of a 
glass trough containing a mixture of iron or mag- 
netite dust and glycerine, balsam, or jelly. In some 
cases a central core without coils was added, and the 
fields were varied with the help of screens of char- 
coal iron. 


ELectrRic AND THERMAL CONDUCTIVITIES OF [RON 
ALLoys. 


This paper, by Professor W. F. Barrett, F.R.S., 
of Dublin, and Mr. R. A. Hadfield—which Pro- 
fessor Barrett read—concerns the parallelity between 
the thermal and electric conductivities of the many 
interesting alloys of iron which the authors have 
prepared. The maximum resistance was found in 
an alloy of Ni, Mn, Fe, in the proportion 5 : 25 : 70, 
and this material also had the lowest conductivities. 
The parallelity was complete for any series of 
alloys, and the rule resulted that alloymg a metal 
with one of higher atomic mass reduced the con- 
.ductivity. 


PropaGATION OF ELectric Waves ALONG SPIRAL 
Wires. Measuring Wave- LENGTHS USED IN 
Wrretess TELEGRAPHY. 

Professor J. A. Fleming, F.R.S., dealt theoreti- 
cally and experimentally with these problems, 
referring to Pocklington as to the theory, and to 
Seibt as to the experiments. The way in which he 
demonstrated the location of the nodes in waves 
was novel. A helix of 5000 turns of copper wire 
was wound on a rod of wood, 200 centimetres in 
length, and connected with an oscillating circuit 
comprising a condenser spark- gap, and variable 
inductance. A vacuum tube containing some 
neon was then held vertically to the helix and 
moved along the helix parallel to itself ; the neon 
seemed particularly sensitive to variable electric 
forces, and glowed very brightly at the antinodes, 
remaining dark at the nodes, so that the length of 
the stationary waves could be accurately measured. 
The velocity with which the wave is propagated 
along the helix is proportional to the square root 
of the product of the capacity and inductance of the 
helix per unit length. The inductance was 100,000 
centimetres per centimetre length of helix, the 
capacity 75 of a microfarad, as measured by Pro- 
fessor Fleming’s perfected method, and that gave 
a velocity of propagation of 235,000,000 centimetres 
per second; this value was confirmed by deter- 
mining the capacity. and inductance for the first 
harmonic oscillation. The. best form of inductance 
was found to be a square coil of one turn ; with 
spiral coils dielectric currents passed from coil to 
coil, and this led to errors. 

For the measurement of Hertzian waves for 
wireless telegraphy, Professor Fleming makes use 
of his ‘‘kummeter”—an ebonite rod covered with 
one layer of silk-covered wire; and provided with 
an earthed metal saddle, sliding on the: helix and 
making contact with it through a few layers of tin- 
foil. The helix ends in an insulated metal plate, 
opposite another plate which is joined to the oscil- 
lator. The neon tube was moved until a node was 
found half-way between the plate and the saddle ; 
that distance then marked half a wave-length. 
From the propagation of the wave, the frequency of 
the oscillating current was known which, divided 
into the velocity of light, gave the length in feet of 
the wave radiated from the associated aerial, pro- 
vided that the aerial wire had: been tuned to reso- 
nance with the oscillator. The method was also 
suitable for determining the inductance of as little 
asa yard of wire coiled to a few loose turns, and 
further, for determining frequencies not calculable 
from spark photographs. 


Eppy Current Losses 1s Tareg-Puase CaBLe- 
SHEATHS. 


This paper, by Mr. M. B. Field, M. Inst. E.E., 
of Manchester, fornis an important continuation of 


his researches on the shape of the magnetic field 

in the immediate neighbourhood of multiphase 

cables, and the loss of energy occurring in the lead 

— of the same, due to the variation of this 
eld. 

The earlier results were brought before the 
Institution of Electrical Engineers in April last. 
Mr. Field showed, in the course of his essentially 
mathematical deductions, that any want of uni- 
formity in the distribution of current - density 
over the section of the conductor might be con- 
sidered due to an eddy current superposed on the 
working current’; and, after considering the nature 
of such disturbances of current-density in the cores, 
both self and mutually induced, he showed that in 
commercial cables the effect of stranding was such 
that the sheath losses were not affected by these core 
eddy currents, and that consequently a uniform core 
current-density could be assumed in calculating these 
losses. The calculations, in connection with which 
Mr. Field acknowledged the kind assistance of Mr. 
G. F. U. Searle, of the Cavendish Laboratory, covared 
the cases of three-core cables with both round and 
segmental cores, together with a separate investi- 
gation into the magnetic forces due to the sheath 
currents themselves and the consequent self-induced 
disturbance of these currents. It was shown that 
with certain reservations the sheath currents might 
be considered as forming .a three-phase system, of 
which each phase was in quadrature with the corre- 
sponding core-current. The sheath losses only be- 
came considerable in the case of cables of large cross- 
section ; but on account of the extremely rapid 
increase of these losses with size of cable-—the loss 
depending on the sixth power of the diameter— 
they would assume grave proportions if any call 
for much larger low-tension three-core cables should 
arise in the future, and might even becomé. the 
limiting feature in determining the economical 
size of cable. It was further shown that for 
two or three-phase cables of. moderate dimensions 
the sheath loss might be derived from the formula 


Ag fa 


Ps es, 
current-density in any core, f the frequency, d the 
external sheath diameter, p, its specific resistance, 
and P a coefficient depending upon the type of 
cable, the number of phases, arrangement, &c., 
but not upon the linear. dimensions. If P 
were determined for a number of different types 
of cross-section, the sheath loss for any cable 
of similar cross-section could be calculated. 
For a three-phase. lead-sheathed cable of gross 
core area 4.76 square centimetres, and a net 
core area of 3.5 square centimetres, and with 
156 effective amperes per syuare centimetre (about 
1000 amperes per square inch), the sheath loss 
came out 4.19 kilowatts per mile, while the C?R 
loss in the three cores amounted to 72 kilowatts. 
Doubling the linear dimensions of the cable would 
increase the sheath losses 64-fold, the core losses 
only four-fold. In large cahles the magnetic forces in 
the sheath could no longer be neglected, moreover. 
These sheath losses might possibly be reduced by 
making the sheath sufficiently thin, ample mecha- 
nical protection being provided ; but then the effec- 
tive current density in the sheath might still rise to 
a point threatening fusion. Referring finally to Lord 
Kelvin’s formula for calculating the skin effect, Mr. 
Field showed that the sheath loss was more im- 
portant in large cables than the skin effect. 


x P, where A, represented the maxinium 


ELEcTRICAL STANDARDS. 


In presenting the report of the Committee on 
‘The Construction of Practical Standards for 
Electrical Measurements,” Dr. Glazebrook, Secre- 
tary of the Committee, regretted to have to an- 
nounce the death of one of their oldest members— 
Professor J. D. Everett, F.R.S., generally known 
as the author of the C.G.S. System of Units. Pro- 
ceeding to deal with the report, Dr. Glazebrook 
said that considerable progress had been made with 
the construction of the ampere balance ; Mr. Oertling 
had constructed the weighing mechanism, and the 
electrical parts were nearing completion in the 
National Physical Laboratory. The report further 
mentioned Mr. F. E. Smith’s mercury units of 
resistance and Mr. Smith’s investigation into 
the anomalies of standard cells of the Clark and 
Weston types. This investigation, described at 
length in an appendix, concerns chiefly the prepa- 
ration of the paste of mercurous sulphate. A 
determination of the electromotive force of the 








Clark cell (Wolff's large pattern), Dr. Gladebrook 


added, had recently been made in terms of the 
ampere and ohm at the Board of Trade; the 
ampere current was passed through a manganin 
coil, and the potential difference between the 
ends of the coil was compared by the potentio- 
meter method with that of a Clark cell, which had 
for several months been kept at a constant tem- 
perature, which, during the last 48 hours, had not 
fluctuated by more than 0.05 deg. Cent. The 
resulting electromotive force of the Clark cell was 
1.4329 volt at 15 deg. Cent. Professor Perry and 
Dr. Glazebrook would attend the Electrical Con- 
ference at St. Louis, and would declare that the 
Committee was not at present prepared to replace 
the Clark cell by the Weston cell, although the low 
temperature coeflicient of the latter was a great 
advantage. They would, however, assent to Pro- 
fessor Kennelly’s proposal to use the prefix ‘‘ Abs” 
for units given in the absolute ©.G.S. electro- 
magnetic system, and ‘‘ Abstat’”’ for units of the 
absolute C.G.S. electrostatic system. As regards 
the choice of magnetic units, only the C.G.S. 
system and the ampere-volt-ohm system need be 
considered ; and if any quantities were to be named, 
it should be the magnetic potential, magnetic flux, 
and magnetic reluctance ; but a system of nomen- 
clature was not called for. 


EXPERIMENTAL VERIFICATION OF NEWwTON’S 
Srconp Law. 


Mr. W.. D. Eggar, of Windsor, exhibited an 
apparatus which will be appreciated by teachers of 
science. A truck moves on tracks which can be 
inclined at different angles; the truck is retarded 
by lifting a weight until balance and a uniform 
speed are obtained ; the speed is recorded by a 
tuning-fork. Professor Ayrton inquired why the 
Atwood machine was to be replaced; but, Mr. 
Eggar replied, that machine is rather. awkward to 
handle. 


Tue Kinetic THetory.—DETERMINATION OF THE 
Size or MoLecutes. 


Under pressure of time, Mr. J. H. Jeans, M.A., 
of Cambridge, gave a very hurried account of re- 
searches which are the outcome of his mathematical 
studies of the kinetic theory of gases. The number 
of molecules per cubic centimetre, he said, could 
more satisfactorily be calculated from the electric 
charge of the ion, as determined by J. J. Thomson 
and C. T. R. Wilson, than from the kinetic theory. 
He accepted their value 4.10!, and applied new 
numerical corrections in the formule for viscosity, 
conduction, and diffusion, the principle of ,the cor- 
rection being that account was taken of the whole 
past history of the molecule, and that the mole- 
cule was not regarded as dating simply from the 
last collision. The values of these three quan- 
tities then agreed almost exactly inter se, and with 
the deductions based upon their deviations from 
Boyle’s law, as the following figures will indicate, 
in which the diameter of the molecule, assumed to 
be spherical, is given in the unit 10-* centimetre, 
the first value being that derived from the viscosity, 
the second from Boyle’slaw: hydrogen, 2.08, 2.05; 
nitrogen, 2.88, 3.12; air, 2.86, 2.90; carbon 
dioxide, 3.48, 3.00. Only in this last case of 
carbon dioxide the discrepancy from the mean 
amounted to as much as 5 per cent., and the author 
hoped to obtain information as to the influence 
of weight and atomicity on the size of the mole- 
cules. 


GRINDLEY’s EXPERIMENTS OF STEAM AND THE 
EruHER-PressuRE THEORY. 


Mr. J. Macfarlane Gray had presented a paper 
in which he pointed out that the ether-pressure, if 
it acted on stars, could not be selective, and must 
press upon every atom of matter. Neothermo-: 
dynamics, therefore, began with ether-pressure as 
in equilibrium with every other pressure. The 
play space of every contributory molecule of gas, ‘as: 
its amplitude of vibration, was acquired from abso- 
lute zero temperature—even if in an envelope of 
constant volume—must have been obtained by 
driving back the ether, and the internal work must 
be p v, equal to the external work. The translation 
energy of a gas was 3 p», or the constitutional 
energy of a gas exclusive of external work, } pv; 
including the latter, the total energy from absolute 
zero would be § pv, and the ratio 1.4 must hold for 
all gases. These arguments were applied to an 


examination of Dr. Grindley’s important experi- 








The 


ments on superheated and saturated steam: 
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paper came on in the author’s absence, and was 
taken as read. . 


THERMAL DILATATION oF COMPRESSED HypRoGEN. 


In the absence of the author, Dr. Witkowski, 
of Cracow, Dr. Lees gave an abstract of this com- 
munication. The expansion of hydrogen at constant 
sressure follows the law v,=v (1—at), and Dr. 

itkowski has determined the a within the tempera- 
ture range +100 deg. and —200 deg. Cent. at com- 
pressions from 1 to 60 atmospheres. The a in- 
creased as the temperature decreased, as the 
following figures will indicate:—At 100 deg. and 
1 atmosphere a = 0.0036, at 60 atmospheres a 
355 (leaving out the 0); at —190 deg. a = 367 at 
1 atmosphere, and 375 at 60 atmospheres ; at 
— 200 deg. and 60 atmospheres a = 0.0038. Con- 
sidering both pressure and temperature, the curves 
thus cross. As no particulars on the mode of 
research were given in the paper, Sir James Dewar 
only expressed his admiration for Witkowski’s 
work. 


Recent Work or THE NationaL Purysican 
LABORATORY. 


Dr. R. T. Glazebrook, F.R.S., Director of the 
Laboratory, briefly sketched out, with the aid of 
many slides, the recent researches and future work 
of the Institution, on which we commented a few 
months ago.* Dr. Harker had been concerned chiefly 


* See ENGINEERING, vol. lxxvii, page 415, 





with the establishment of a scale of temperature, and 
has been comparing the scale for ordinary purposes, 
the Kew mercury thermometer, with the hydrogen 


scale ; some Tonnelot thermometers, standardised at, 


the Bureau International, served meanwhile as their 
standard. The ordinary English crystal glass was 
not in every respect suitable for thermometric pur- 
poses. Above 100 deg. Cent. the constant volume 
nitrogen thermometer had been accepted as stan- 
dard, and this Harker had now compared up to 
1000 deg. Cent. with platinum resistance thermo- 
meters and with the thermo-junctions of the Reich- 
sanstalt. The agreement with the latter was very 
close, and Callendar’s parabolic formula for the 
platinum resistance proved applicable over the 
range from — 200 deg. to + 1000 deg. Cent. at 
least. Details were also given of the eleven mer- 
cury standards of resistance which Mr. F. E. Smith 
has calibrated by the Kelvin double .bridge and 
potentiometer methods, with excellent agreement 
with one another and with the B. A. and the 









































The resultant pressure on a pair of parallel plates 
depended upon the distance between these plates, 
and was less for a certain distance than the thrust 
on one plate ; one side of a bridge was not entirely 
shielded from pressure by the other, and a negative 
pressure had been measured in the lee of buildings 
which would account for the roofs of buildings being 
sometimes lifted off against the wind. : 

As regards the metallurgical work, which Dr. 
Carpenter and Mr. Keeling were doing with the aid 
of Mr. Hadfield, attention was drawn to the series 
of iron-carbon alloys containing from 0.01 to 4.5 
per cent. of carbon. Professor Unwin having 
noticed a difference in tensile strength between 
specimens taken from a 1}-in. plate and a rolled 
-in. plate from the same steel, microscopic exami- 
nations at the National Physical Laboratory had 
shown that additional rolling broke up the pearlite 
grains. The depth to which a violent shear affected 
an iron plate could also be ascertained micro- 
scopically, and the seme examination revealed that 


Reichsanstalt' standards. Referring to Dr. Stan- | the defects of a certain bronze were due to oxidation ; 
ton’s researches on wind pressure, Dr. Glazebrook | this was proved by oxidation and reduction tests. 
stated that measurements made at velocities of | Of high value was further work done in the Engineer- 
10, 14, and 17 miles proved that on similar struc-| ing Laboratory by Messrs. Brown, Rayner, and 
tures the resultant force due to a uniform wind| others on the safe working temperatures for dy- 


was proportional to the square of the linear dimen- 
sions, but so far this law had only been verified 
over a small range of dimensions. 


In a strong | paper, i 
wind, some portions of the air were moving with | cloth, and oiled papers, 
much greater velocity than others, and this con-|up to 75, 100, 125, and 150 deg. Cen 


namos, motors, and other electrical machinery. A 
series of insulating materials, pressspahn and manila 
varnished or not, waterproof board, oiled 
had been heated for months 
t., and the 


dition could not be reproduced in the laboratory. | disruptive voltage, punching pressure, and ending 
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resistance had been determined. The difference in| middle, and higher atmospheres, by the limits 
the mean and maximum temperatures of different | 5000 fc., and 15,000 ft. or 20,000 ft., we had dur- 


portions of a dynamo coil, partly due to the fanning 
action of the armature, might amount to 23 deg. 
Cent.; some coils improved by heating to 75 and 
100 deg. Cent., but further heating was bad. 

Having briefly referred to the photometry depart- 
ment, to Mr. Paterson’s researches on the effect of 
moisture and pressure on the 10-candle-power pen- 
tane lamp, to other work, and to work that had to 
be declined for want of means,..Dr. Glazebrook 
concluded by pointing out how. very small the 
means at the disposal of the National Physical 
Laboratory were in comparison to the support 
which similar institutions received in Germany, 
the United States, and also in France. 


CosmicaL Paysics anp ASTRONOMY. 


Tue Mergorotocy or InpIA AND oF THE BRITISH 
Empire. 
in his address to the Sub-Section on Cosmical 
Vhysics, Sir John Eliot, K.C.1I.E., M.A., F.R.S., 
dealt with the broad features of the meteorology 
india, with special regard to the period 1892- 
‘U2, and with the creation of a central meteoro- 
sical office for the Empire. India, he said in 
‘ie course of his long address, into the details of 
hich we cannot follow him, was the most typical 
example of monsoon conditions, which were in- 


of 


ot a fant 


ing the cool season, from the middle of December 
to March, and particularly in January, an outflow 
of the lower atmosphere from land to sea, This 
| flow was continued southward over the Indian seas 
ito a narrow belt of vertical movement a little south 
| of the Equator, this belt forming the termination 
|of the lower air movement of the south-east trades 
and the north-east monsoon ; it was chiefly an area 
of uptake and of outflow northward and south- 
ward. During the other portion of the year, 
and particularly in July and August, the lower 
movement was from sea to land. This lower air 
movement might attain elevations of 20,000 ft. 
The transformation of the double circulation of the 
north-east monsoon period into the single circula- 
tion of the south-west monsoon over the Indo- 
Oceanic regions proceeded in three stages : discon- 
tinuance of the vertical movement over the equa- 
torial belt; extension of the south-east trades 
across this belt ; and continuance of the northerly 
movement into the peninsula of Southern Asia. 
| The primary actions were to be found in the Indian 
| Ocean, where a bore or storm wave was produced. 
|The preliminary period in India was the hot weather 
season, with local weather changes, cloudless skies, 





jand dry dusty air; there was no gradual change, 
| such as the old Central Asia hot-furnace theory had 


tensified by the unique position and topography of |assumed. The weather changed in the first weeks 


the country. Distinguishing in general the lower, | of J une. Thus the year might be divided into four 











Ei 


periods of three months: the cold and the hot 


weather period, together making up the dry north- 
east monsoon season, the south-west monsoon 
roper, and the retreating south-west monsoon. 
he storms of the four periods were cyclonic, but 
with distinct characteristics. 

There were 2500 rain-gauge stations. In his 
opinion too much importance was assigned to charts 
of mean rainfall distribution ; charts showing the 
amount and time distribution suitable for the 
requirements of the staple crops would be more 
valuable. The seasonal and annual variations in 
the amount of aqueous vapour brought up by the 
circulation depended chiefly upon the Indian 
Ocean. Rainfall statistics ~were given for the 
eleven - year period 1892-1902, corresponding in 
length to a sun-spot period. 

The massive steady character of the Indian 
weather made seasonal forecasting far more impor- 
tant than daily forecasting. Observations were 
now collected for the whole Indo-Oceanic area, 
and the Indian Meteorological Department kept 
in touch with other Indian scientific departments 
through the Board of Scientific Advice, and in 
touch with science at home through the Observa- 
tories Committee of the Royal Society. To carry 
out this work, which affected Asia, Africa, and 
Australia, a central office, supported by. Imperial 
anthority, was urgently required, and that office 
could have its ‘seat only in England. The 
Government of India would contribute its share 
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towards the cost of the extension of this work. 
Though a poor country, India was far more 
liberal and far-sighted in this respect than the 
Old Country. Sir John Eliot emphasised the fol- 
lowing quotation from Dr. Shaw’s address, who 
occupied the chair of the Meteorological Sub- 
Section last year :—‘‘ The British Empire stands to 
gain more by scientific knowledge, and to lose more 
by unscientific knowledge, of meteorology than any 
other country.” The establishment of a central 
institution, he concluded, would remove the defects 
pointed out by Dr. Shaw. The reorganisation of 
the English Meteorological Office was under con- 
sideration. He hoped that a strong expression of 
opinion on the part of the British Association and 
of the great University would induce the British 
Government to spend an additional 5000/. or 
10,0001. for the promotion of meteorological in- 
vestigation and the establishment of a central 
office. 

The Council and General Committee of the British 
Association unanimously passed a resolution to this 
effect. 


Untrormity oF MetgorotocicaL Units. 

Dr. W. N. Suaw, F.RS., opened the discussion 
on this question by presenting, on behalf of a 
committee appointed by the Council of the British 
Association, a memorandum on the ‘‘ Suggested 
Uniformity of Units for Meteorological Observa- 
tions and Measurements.” He pointed out that 
the C.G.S. system had secured uniformity in electric 
measurements all over the world, and his sugges- 
tions practically amount to a re¢ommendation of 
the C.G.S. system, with one peculiar exception. 
At present Great Britain and her colonies and 
dependencies, as well as the United States, stood 
by the inch and the deg. Fahr., while the rest of 
the world preferred the C.G.S. system and the deg. 
Cent. throughout. The Philippine Islands issued 
their reports in both systems, and American and 
British scientists frequently made use of the metric 
system and the deg. Cent. The memorandum dis- 
cusses the question from the standpoints of the 
observer and of the computer, with regard to the 
desirable degrees of accuracy, the number of figures, 
the mode of graduation, and the position of zero. 
The use of doubtful decimals and of negative quan- 
tities is deprecated, and the absolute scale of tem- 
perature proposed. ‘As regards the barometer, 
scale divisions somewhat greater than 24 in. or 1.5 
millimetre would be convenient for the observer, 
and as this interval is nearly 2000 C.G.S., in lati- 
tude 45 deg., the memorandum proposes to express 
barometer readings in ‘‘degrees of pressure,” £0 
that the average barometer for London would be 
506.33 deg., or 1.01325 x 10° dynes = 1013.25 
kilo-bars at freezing point [2] 73 deg. absolute ; 
the [2] could be left out, as understood, to save 
figures. 

Commander Creak, R.N., did not like to give up 
Fahrenheit and the inch ; the sailor had to act, and 
was not to be troubled to think. Captain Tizard 
was of the same opinion. Dr. Chree, chief of the 
Kew Observatory, admitted that the + and — in 
temperature degrees caused some trouble, but it 
was not much; if we changed over to the Centi- 
grade scale, with its larger degrees, some accuracy 
might be lost; the magnetic reports from Kew 
were published in both systems. Mr. Buchanan 
defended Fahrenheit against the common charge 
that he had chosen his zero arbitrarily ; like Dr. 
Chree, he was not much in favour of a change. 


Tae THEory oF CoRRELATION APPLIED TO 
METEOROLOGY. 

This paper, by Miss F. E. Cave, of London, was 
read by Miss Hardcastle. The term ‘‘ correlation” 
is, in this sense, due to Karl Pearson. If two 
stations at some distance apart have high baro- 
meter at the same time, they are said to be 
positively correlated ; if the one barometer is 
high while the other is lew, there is negative 
correlation. Miss Cave has, by this kind of 
analysis, traced barometric wave-curves of de- 
creasing amplitude on this side of the Atlantic 
coast, and has now extended the investigation for 
the period 1879 to 1898 to the other side of the 
Atlantic. For Halifax (Nova Scotia) and Wilming- 
ton (North Carolina), 1000 miles apart, the correla- 
tion was greatest when the Halifax observation 
was taken a day after the Wilmington observation ; 
taking opposite sides of the Atlantic, longer in- 
tervals had to be allowed. Such laborious analyses 
are, no doubt, useful. 





Tue SuHort-Pertop Barometric SEE Saw AND 
RAINFALL. 

Dr. W. J. S. Lockyer. explained in this com- 
munication a parallelism between the general 
barometric fluctuations and rainfall, which Sir 
Norman Lockyer and himself have been investi- 
gating for some years. It had been found that a 
high barometer in India was simultaneous with a 
low barometer in Cordova (Argentina), and that 
the fluctuations at the one place were reproduced 
in inverse ratio at the other. This applied to many 
other spots examined, which were classed as +, 
if the high barometer agreed with the Indian 
pressure, as — in the opposite case, and as + in 
doubtful cases. It was sometimes necessary, how- 
ever, for instance, as regards the British Isles, 
to take means for consecutive months instead of 
annual means, and Sydney (Cape Breton) followed 
India for the period 1874-1882, while since 1890 it 
had belonged to the other class; Adelaide was a 
similar case. A neutral pressure line could be 
drawn between Siberia and Alaska, along the 
60th deg., then between Greenland and Canada to 
the Azores, and cutting off the Western Sahara 
to the Gold Coast. There was another boundary- 
line proceeding from North-East Greenland, through 
the North of England, across Norway and Sweden 
and Southern Russia, to the Caspian Sea, and be- 
tween Mongolia and Tibet, through China, into the 
Pacific, where it was again found east of the Philip- 
pines and of Australia, coming out between New 
Zealand and Tasmania. In places on opposite 
sides of the neutral line the barometric swing was 
reversed. As rainfall went together with low baro- 
meter, the rainfall statistics had been examined, 
and a good agreement had been found for the equa- 
torial regions ; in higher latitudes the problem was 
more difficult, but wet and dry years could be pre- 
dicted. 


PressuRE, TEMPERATURE, AND AIR CIRCULATION 
OVER THE SouTH ATLANTIC. 

Commander Campbell Hepworth, R.N.R., of the 
Meteorological Office, pointed out in this communi- 
cation that the South Atlantic offered an excellent 
field for the study of the air circulation on a compre- 
hensive scale, as it was open both north and south, 
and astheair currents were hardly disturbed by eddies 
owing to the absence of islands and the regularity 
of the coast lines. There was, asa rule, an anti- 
cyclonic pressure area of elliptical shape over the 
South Atlantic, round which the winds circulated, 
blowing southerly and south-easterly on the 
African coast ; these winds were most persistent in 
the east and north. Steady winds, north of 30 deg. 
south latitude, followed the littoral. The axis of 
the ellipse changed in length and direction ; the 
boundary isobar was 30.2 or 30.1. An isothermal 
extended all the year round along a line from the 
Cape to Ascension Island. Cyclonic disturbances 
reached the Atlantic across Patagonia or round 
Cape Horn. Fogs were rare north of 30 deg. lati- 
tude, but frequent further south. These conclu- 
sions were based on the wind-charts of the Meteo- 
rological Office, to compile which 33,000 logs and 
some 265,000 barometric data, collected since 1854, 
had been studied ; Commander Hepworth has him- 
self contributed a good deal of material. In reply 
to Dr. Shaw he stated that there were practically 
rainless ocean districts off the Peruvian coasts ; the 
point of the question was that rainfall, about which 
sailors troubled little, indicated rising air currents, 


UNSYMMETRICAL DISTRIBUTION OF RAINFALL ABOUT 
THE PatH OF THE BAROMETRIC DEPRESSION. 


Dr. H. R. Mill, of London, dealt, in this paper 
with cylonic rains affecting large areas, as distinct 
from the heavy, irregular thunderstorm rains of 
short duration. The rainfall is plotted for 24 hours, 
and lines are drawn limiting areas where the rain 
exceeds 0.5 in., 1 in., 2 in., 3 in., and 4 in., the 
number of points, &c., studied sometimes being 
over 2000. Dr. Mill gave particulars of ten cha- 
racteristic cases noted during the last four years, 
comprising the three days June 13 to 15, 1903. In 
almost all of them the belt of cyclonic rains was 
much wider on the left of the path in which the de- 
pression moved than on the right. This held also for 
one rare instance, in which a minimum travelled to 
the south—from the WashtoSouthampton. Inoneof 
two cases where the depression travelled due north 
—from the Lizard to the Solway—the chief rain fell 
to the right of the track ; this was the only instance 
of the kind. The subject was particularly interest- 


ing with regard to the study of the real air paths or ! 





trajectories in cyclones, upon which Dr. Shaw had 
recently entered. 


METEOROLOGICAL OBSERVATIONS ON BEN Nevi3 
In 1903. 


This report, drawn up by Dr. Buchan, states 
that the hourly observations on Ben Nevis (High- 
Level Observatory) have been continued as before, 
and that the registering instruments at Fort Wil- 
liam (low-level station) have likewise been in un- 
interrupted use. The pressure was considerably 
below the normal at both stations, except in June, 
September, and November ; the April temperature 
was 2.4 deg. and 3.8 deg. Fahr. (Ben Nevis) below 
the normal ; the rainfall on Ben Nevis, 216.7 in. 
(55.97 in. above the average of nineteen years), and 
113.89 in. at Fort William (excess of 35.3 in.) ; 
1903 was the wettest year recorded at the latter 
station, but Ben Nevis had 240 in. of rain in 1898. 
Ben Nevis received only 11.4 per cent. of the possible 
sunshine—the smallest amount recorded. Since 
November, 1903, daily telegrams had been sent to 
the Deutsche Seewarte at Hamburg. It had resulted 
that when the temperature difference between the 
two observatories was small, the top was relatively 
warmer ; when large, colder. 


UNDERGROUND TEMPERATURE. 


The report of the Committee on Underground 
Temperatures was drawn up by Professor Everett, 
since deceased, and it records the death of two 
other distinguished members, Mr. James Glaisher 
and Sir C. Le Neve Foster. On the request of 
the Committee, Professor Agassiz had revised the 
observations taken in the Hecla and Calumet 
mines; the rate of increase of temperature with 
the depth seemed to be 1-deg. Fahr. in 120 ft. or 
130 ft. At the Bendigo mines and several other 
Australian mines the rate was 1 deg. in 80 ft., which 
agreed also with former observations ; in the Ron- 
champ collieries in Eastern France, 1 deg. Fahr. 
in 52 ft. and at greater depths in 46 ft. Much 
material had been obtained from the Royal Commis- 
sion on Coal Supply; the usual rate of increase 
observed was 1 deg. in 66 ft. or 67 ft.; in some cases, 
however, it was 1 deg. in 102 ft. or 103 ft., and 
in others 1 deg. in 93 ft., 95 ft., and 99 ft. The 
report draws attention to the new rules adopted 
for such work in Austria on the suggestion of 
Professor H. Héfer, of Leoben. 


SEISMOLOGICAL INVESTIGATIONS. 


‘The ninth report of ‘this Committee, drawn up 
and presented by its secretary, Mr. John Milne, 
F.R.S8., of Shide, Isle of Wight, recorded a satis- 
factory increase in the number of stations, which 
had, however, necessitated the appointment of an 
assistant to the secretary ; funds were in any case 
needed to secure the continuity of this valuable 
work, and the report thanks Mr. M. H. Gray and 
the Carnegie Institution, and, further, Mr. R. 
Kaye Gray, Mr. J. Wharton, and Mr. A. F. Yarrow, 
for their donations and instruments. The report 
refers to the comparison of records of the three 
Milne horizontal pendulums at Shide, and to the 
improved record-receiver which Mr. Milne has 
devised. This is a brass cylinder, 1 metre in cir- 
cumference, fixed upon a steel spindle provided 
with a deep-threaded helix, itself mounted on roller 
bearings ; the cylinder is advanced 6 millimetres 
for one turn in four hours by a clockwork gear ; 
and though moving more than four times faster 
than before, only half the amount of paper is 
used. The origin of, — 71 of the 135 large 
earthquakes of 1903 have been determined; the 
greatest activity was along the Libbey circle, which 
cuts through Central America, the Azores, Northern 
France, across 'Europe to the Sea of Azov, and 
through Taschkend and Hong Kong to the Philip- 
pines, a marked activity being observed in the 
islands of Eastern Asia and Australia, districts of 
intersections of tectonic folds. The report further 
indicates the nature of seismological work in various 
countries, and discusses international co-operation 
and the extension of future work. It would appear 
from the observations of E. Mojsisovics, in the 
Adalbert Shaft at Pribram, that the movement for 
world-shaking disturbances is, at a depth of 1115 
metres, identical with that noted on the surface. 


Krre ExpEeRIMENTS IN THE MEDITERRANEAN. 


Speaking in French, Mr. Teisserenc de Bort, 
director of the observatory at Trappes, near Paris, 
said that he had last spring sent up kites in the 
Mediterranean from a little steamer which could 
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only do 5 knots. The wire for the lines which he 
used decreased in diameter, so that the wind pres- 
sure was almost independent of the length of the 
line. As in Denmark and France, he had found 
the wind frequently to drop at an altitude of about 
500 or 1000 metres ; this was not solely with a high 
barometer, as he had at first thought. It seemed 
sometimes as if the kites were stopped by a ceiling, 
and they had fallen from heights of 1000 metres. 
At about 3000 metres the wind would usually 
become fairly constant ; sometimes the wind force 
undulated, giving regular wave-curves of a period 
of two hours. While his steamer was too slow to fly 
a kite in all weathers, several of his kites had been 
carried away. The weather was often more change- 
able at a certain height than on the surface. 

Mr. L. Rotch, who initiated kite-flying from 
steamers while crossing the Atlantic in 1901, com- 
mented on Mr. Teisserenc de Bort’s excellent work 
at the Franco-Scandinavian station at Hald, near 
Viborg ; kites had been sent up from a Danish cruiser 
to a height of 19,000 ft. Dr. Shaw remarked that 
as de Bort’s observations showed the isolated low- 
pressure areas to vanish at high elevation, he had 
come to the conclusion that the upper atmosphere, 
say above 4000 metres, had a general drift to the 
east along the average isotherms, in acordance with 
Hildebrandsson’s cloud observations, while the 
lower, much more disturbed atmosphere would, if 
it acted alone, drift to the west, also approximately 
along the isotherms. We regret that the observa- 
tions at Hald were discontinued in 1903. 


Rerort oF THE Kites CoMMITTEE. 


The report of this committee of the British Asso- 
ciation and the Royal Meteorological Society was 
drawn up by Dr. Shaw, chairman, and Mr. Dines, 
secretary, and read by Dr. Shaw. It mentions 
Mr. Dines’ improvements of the kites and meteoro- 
graphs. Pressure, temperatures, and humidity 
were recorded on a revolving disc instead of a 
drum of paper ; the temperature was marked by the 
expansion of ether contained in a thin coiled brass 
tube, terminating at one end in a small aneroid- 
box, the variation in the position of the lid being 
indicated with the aid of a single lever. The pen 
levers were very steady, and the whole apparatus, 
as made by Mr. Hicks, of Hatton Garden, was 
comparatively cheap. Kites had been flown from 
February to June, 1904, at Oxshott, on days 
appointed by the International Aeronautical Com- 
mittee whenever the wind force exceeded No. 6 
on the Beaufort scale. For six weeks after the 
middle of June the Admiralty had placed H.M.S. 
Seahorse, 600 tons, 1000 horse-power, at the dis- 
posal of the committee, and Staff-Captain F. W. 
A. Crooke, R.N., and his officers and men, had 
assisted Mr. Dines near Crinan Canal ; heights of 
8000 ft. had three times been reached. The drop- 
ping of the wind, mentioned by Mr. Teisserenc de 

ort, had been noticed. With the rest of the 
Government grant of 2001. apparatus were fitted 
up on board the steamer Helga, on the sugges- 
tion of Mr. E. W. L. Holt, of the Fishery Branch 
of the Irish Board of Agriculture and Technical In- 
struction. The Government had not yet replied 
to a memorandum urging co-operation in the inter- 
national investigation of the upper atmosphere by 
means of balloons and kites. 

Sir David Gill having wished the committee suc- 
cess, Mr. J. Y. Buchanan, F.R.S., of Cambridge, 
mentioned that he had witnessed kite flights on 
the Prince of Monaco’s yacht Princesse Alice last 
winter, together with Professor Hergesell, who had 
his records made on aluminium sheets as thin as 
paper, covered with lamp-black ; paper buckled in 
damp weather ; kites with broken wires had some- 
times drifted with the wind and boat for many 
miles without being caught up. The German 
Emperor had now had a kite installation put up on 
his yacht Sleipnir, which steamed at 29 knots, so 
that ascents would be possible in all winds. 


Ain Temperature In CycLonrs AND ANTI- 
CycLones at Brug Hii, Opservatory. 

Mr. A. Lawrence Rotch, M.A., B.Sc., director 
of the Blue Hill Observatory, Boston, U.S.A., the 
pioneer of scientific kite-flying with self-recording 
instruments, stated that opinions differed as to 
whether the air was warmer or colder in cyclones 
than in anti-cyclones. It depended upon the sur- 
face temperatures ; cyclonic areas were, as a rule, 
warmer than anti-cyclonic on the surface, and 
taking the daily maxima from 34 selected kite flights, 
this applied up to heights of 12,000 ft. and 13,000 ft. 


The rate of decrease was found to be the same 
for both types (1 deg. Fahr. for 380 ft. or 370 ft.) ; 
the figures differed a little from the usual assump- 
tions owing to the frequent temperature reversals. 
There were convection currents on mountains which 
altered the conditions. Kites were now flown once 
every month on the international day. During this 
year the average height attained had been 8280 ft., 
and the maximum 14,660 ft.—nearly the top of 
Mont Blanc. © Ballon-sondes were to be liberated 
from St. Louis. 

Dr. Shaw mentioned that the classification of 
cyclones and anti-cyclones was not quite uniform. 
We may add that Mr. H. H. Clayton’s observa- 
tions at Blue Hill, where there are three stations 
at altitudes of 15, 78, and 195 metres respectively, 
show that the hill-top is, as a rule, not colder— 
never warmer—than the free air in day-time, but 
colder in cyclonic conditions, and always at night- 
time. 


DEVELOPMENT OF THE AEROPLANE. 


Major B. Baden-Powell pointed out in this 
communication that though we might distinguish 
between machines lifted upward by screw pro- 

ellers, and aeroplanes, also driven by propellers, 
but moving with a slight upward inclination, all 
these machines were really moving aeroplanes. The 
models he showed were actuated by rubber cords ; 
the toy butterfly flew best. His largest machine 
model, about 2 ft. long, consisted of bamboo, aero- 
planes, and rubber cords nearly } in. in thickness ; 
the whole machine weighed 3 1b., the rubber about 
1lb. Screw-propellers should, according to the diffe- 
rent authorities, raise up to 55 lb. (Voigt) per horse- 
power ; the mean value seemed to be 33 Ib., but 
nothing like that had been realised in large-scale 
experiments. Maxim had obtained a lift of 5.7 lb., 
Santos Dumont 11 lb., Zeppelin (with two engines) 
7 lb., Renard, however, with different screws, from 
17 lb. up to 481b.; the screw form evidently was 
of importance. He had himself realised 5 lb. 
with a 14-horse-power petroleum motor, and from 
11 lb. to 14 1b. in larger experiments. It had re- 
cently been pointed out that the suction effect on 
the upper-surface had to be considered, in addition 
to the pressure on the lower surface, and that the 
skin friction in air was by no means negligible, as 
even Langley had assumed. Zahm had shown that, 
taking relative densities, this friction was as great 
for air as for water. Aeroplanes should lift four 
times as much as screws, but he had not found 
them much superior. Major Baden-Powell finally 
referred to the experiments which he is now making 
at the Crystal Palace, near a lake, with a canvas boat 
provided with aeroplanes, which he starts from a 
track under suitable inclination. Balance was not 
of supreme a in gliding; he had in- 
creased the width of his aeroplanes, 54 ft., by 3 ft., 
without any danger of tilting; but bamboo poles 
were not strong enough for such machines. 

Papers, by Dr. F. Hirtel, ‘‘ A Contribution to 
the Flight Problem,” and by the Rev. J. M. Bacon, 
on ‘‘ Upper Air Currents and their Relation to the 
Audibility of Sounds,” were taken as read, in the 
authors’ absence. 

(To be continued.) 








STEAM-ROLLER AT THE ST. LOUIS 
EXHIBITION. 

On page 399 we give a perspective view of a 
steam-roller, manufactured by Messrs. Julian Scholl 
and Co., of 126, Liberty-street, New York, and ex- 
hibited by them at the St. Louis Exhibition, together 
with other examples of the same type of machine. 
The ‘ Universal Steam-Roller”—which is the name 
given to the rollers manufactured by this firm—is 
made in several standard sizes, ranging from 3 to 12 
tons, but heavier weights are provided if called for. 
It is said that from 5 to 12-ton rollers are mostly 
used by municipalities, whilst some smaller sizes 
are demanded by contractors and township autho- 
rities. Rollers from 3 to 7 tons are made for 
work in parks, private estates, golf-links, &c. It 
will be seen by the illustration that the boiler is of 
the vertical type. It is fitted with charcoal-iron tubes, 
having a copper ferrule at each end. The central 
firing-tube is so arranged that the boiler can be conve- 
niently fired from above, there being a compartment or 
hopper on the top for carrying coal. Firing can also be 
effected from the ground in the usual manner, through 
the fire-door. There are shaking grates which may 
manipulated from the engineer’s seat, and there is a 
steel ash-pan secured to the base of the boiler for the 
urpose of keeping the cinders off the rolled sur- 





ace when the grate is shaken. The boiler is 





entirely separate from .the motive machinery. For 
feed ga there are injectors, and there are 
also the usual fittings. The two-cylinder engines 
are of the horizontal type, and are self-contained, 
being mounted on an independent frame directly 
over the driving-roll. They are fitted with reversing 
valve gear and balanced valves; the main bearings 
are of phosphor-bronze, and are machined all over and 
fitted in a machine-made frame. The connecting-rcd 
boxes also are of phosphor-bronze. The cylinders are 
separate from the engine - frame, so that they may 
be easily removed; they are jacketed, and provided 
with metallic piston-rod packing. The crank-shaft is 
cut from a solid steel forging, one end being made 
square to take a steel eg 282 which can be 
easily removed, thus providing for the substitution of 
a belt-pulley for driving the stone-crusher or cther 
machinery. 

The driving-roll is of steel plate with flanged steel 
heads. There is a central spool which encloses the 
axle, and is bored to properly hold the machined 
bronze bushings. The bce gears are plain spur- 
wheels of crucible steel, and are enclosed in casings. 
Bevel gears are considered objectionable, and are not 
used. The axle is of forged steel, and is secured to 
the main frame of the roll by means of steel brackets, 
the roll revolving on the axle. The arrangement is 
such that the roll can be removed without disturb- 
ing the engines ; the steering and driving rolls are of 
practically the same diameter. The front roll is made 
in sections, each section revolving independently of 
the other on a turned steel axle; suitable scrapers are 
= for preventing dirt or mud from being carried 
round, 

The main frame of the machine is of wrought-steel 
plate, and no portion of the frame projects below the 
centre of the rolls. The boiler and machinery are 
mounted symmetrically, so as to give an even loading 
to the rolls. Stiffness is given to the frame by its 
depth, and from being in the form of a box-girder. 
At the steering-roll end there is a horizontal bearing 
for taking the universal yoke connection. There is a 
feed-water. tank arranged within the main frame, 
and partly encircling the jacketed boiler. There 
are two steering wheels, so that the attendant 
can work from either side of the roller. In 
order to take the strains from the gear, and 
permit easy steering, there is an equipment of 
equalising spring and rod in connection with the 
steerin ea tc “These rollers are guaranteed 
to work ona 20 per cent. grade, in which case the 
advantage of the vertical boiler will be apparent, as 
the tubes are not liable to be uncovered from water, 
as they might be witha horizontal boiler. It has been 
found in practice that the tubes of vertical boilers 
fitted into these steam-rollers do not have to be re- 
newed for many years; the mounting of the boiler en- 
tirely separately from the motive machinery also tend< 
to its longer life. The method of firing from the top is 
found to be very convenient, the operation being carried 
out from the operator’s seat by the simple motion 
of a handle or lever, by which the coal is discharged 
from the magazine into the fire. All the controlling 
mechanism is within reach of the operator, and one 
man can handle any size of roller with ease. The con- 
struction of the fore carriage is such that the kin 
pin and cast-steel yoke serve simply as a pivot an 
supporting points. For rolling gravel roads, paths, 
and turf, a type of roller is made in smaller sizes, with 
curved edges to the rolls. The same firm also exhibits 
a porcupine, or scarifier, for the pu of loosening 
and separating the particles of road surface without 
breaking the pieces of crushed stone composing it; 
this machine can be towed by the roller attachments 
provided for the purpose. The spikes of the porcu- 
pine can be readily removed and replaced for renewal 
or sharpening. 





Niagara Power ror Toronto. - A Bay ater tag A for a 
power-transmission line has been acquired by the Toronto 
and Niagara Power ag card between Niagara Falls and 
Toronto, Ontario. The distance between these two points 
is 86 miles, and when the current of Niagara is transmitted 
to Toronto, it will be the greatest distance yet covered by 
a Niagara transmission line, The width of the right-of- 
way acquired is 80 ft., provision not only being made for 
steel towers, which will carry the necessary cables for 
power-transmission purposes; but also for an electric 
railway which the Toronto and Hamilton Electric Rail- 
way Company proposes to build. The announced route 
of the right-of-way is from George-street, Toronto, to 
Davenport, and from there in a north-westerly line 
through Toronto Junction to Lambton Mills, con- 
tinuing parallel with the tracks of the Canadian Pacific 
Railway to Islington, and in a direct line to Clarkson,’ 
thence parallel with the Grand Trunk tracks to a point 
north of Bronte, and on in a direct line to Burlington. 
Here two routes are being considered. One would carry 
the transmission line across the beach, and another would 
carry it through Hamilton, but it is not decided which 
course will be followed. However, the line will continue 
to Stony Creek, and on up the mountain to the top of the 
escarpment behind Grimsby, from which‘ point the line 
will run direct to Niagara Falls.. There will be a branch 





line 34 miles long from Islington to New Toronto, 
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HADFIELD’S SPECIAL STEEL TRACK- 
WORK. 


In our issue of April 22, 1904, we gave an account 
of the East Hecla Works which Hadfield’s Steel 
Foundry Company have constructed within recent 
times at Tinsley, Sheffield. These works, as already 
stated, cover a large area of ground—about 80 
acres—and contain what is, no doubt, the largest 
steel foundry in Europe, the building baving an area 
of 6 acres. The greater room afforded by the newer 
works has. enabled Messrs. Hadfield to more advan- 
tageously undertake work that would have been diffi- 
cult to carry out in the original Hecla Works, and the 
latter have therefore a been devoted to military 
purposes ; the projectiles, for which the company have 
now become well known, occupying a large part of 
the activities of the older establishment, * 

In our article of April 22, 1904,+ we referred briefly 
to the cast-steel track-work which was being carried 
out at Sheffield by the Hadfield Company, and we are 
now able, in Figs, 1, 2, and 3, on this and the opposite 

ges, to give illustrations—which we have prepared 
rom photographs kindly supplied to us by Messrs. 
Hadfield---o evs representative examples of their 
special cast-steel track-work on the conduit system 
recently laid out by the company in South London. 
Fig. 1 shows a part of the lay-out for the tramway 
which runs through the Southwark Bridge - road ; 
Fig. 2 shows a part of the track near the Elephant and 
Castle ; and Fig. 3 illustrates four, square crossings on 
a curve. Messrs. Hadfield put together at their 
works junctions and crossings before they are de- 
livered ; the actual contour of the ground, in regard 
to slopes and gradients, being exactly reproduced. 
For this purpose they have a ‘‘ lay-out” yard of large 
extent at Tinsley, a considerable part—about 5 acres 
~-being covered with a heavy timber floor. The illus- 
trations. serve to show the manner in which these trial 
erections are carried out. 

The examples we now give are typical of the diffi- 
cult and complex nature of the work carried out for 
the London County Council conduit system. The sur- 
face-grooves and other parts of the rail have to be care- 
fully planed to the proper curves and shapes. The ex- 
tensive engineering department at. Sheflield—referred 
to in our former issue—enables the firm to do such 
machinery work to advantage, owing to the number of 
heavy machine-tools which they have in their shops. 
There are, aye a a good many special appliances, 
above those used by the company in their ordinary 
engineering work, which are employed on these opera- 
tions. The steel castings themselves are of a complex 
nature, as will be gathered from our illustrations, and 
when it is said that some are 23 ft. in length and of 
varying thickness down to @ in. or ? in. it will be 
appreciated that only by very high-class moe i prac- 
tice can such results successfully reached. The 
planing of the surface would bring to light any blow- 
holes that might exist ; and hemek this is an excellent 
thing in regard to the longevity of the installation, it 
does not help the steel-founder in getting his work 

sed. As is well known, the Hadfield Company 
ave been particularly successful in producing steel 
castings free from blew-holes, but the machining of 
the parts gives an additional feeling of security to the 
engineer. The moulds for these steel castings. have 
to be made so as to provide a contraction of } in. per 
foot, so that a 24-ft. casting shrinks no less than. 6 in. 
during cooling in the mould. To make long thin steel 
castings under these conditions is no light task, especi- 
ally when they have to go together with the degree of 
accuracy needed for the smooth running of a tramcar. 

For forming the track, the castings are secured in 
the usual manner by bolting down to the yokes, the 
latter being firmly embedded in the concrete. The 
necessity of forming the slot-crossings in one castin 
with the tell-cromings, in order to.ensure rigidity oat 
accurate spacing, adds greatly to the complexity of 
the work. By an ingenious slot-closer, patented by 
the company, the width of opening at the end of the 
V piece is reduced, and the probability of fragments 
of stone, or other. material, getting through is thus 
reduced. All crossings are, at thé intersections, fitted 
with a plate of ‘‘ Era” manganese steel. The remark- 
able qualities of the manganese steel made on Mr. Had- 
field's process are well-known to our readers, and it 
will easily be understood how the combined hardness 
and toughness of this material add to the duration of the 
wearing surfaces. The Hadfield Steel Company have 
supplied about 50 of these special’ lay-outs and junc- 
tions to the London County Cowacil, and the whole of 
the work has been put together on the spot without 
alteration. 

In connection with the subject of special material 
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having run 79,680 miles on the Sheffield system, | months of this year also show discouraging results, the 
which is noted for steep gradients and sharp curves. | total to August 31 coming out at 1,238,310/., as compared 
These wheels are formed ier a centre made of best | With 1,618,295/. in the corresponding period of 1903, and 
toughened cast steel, on which is fitted a rolled tyre of | 1,503, 923/, in the corresponding period of 1902. 
a specially hard and tough grade of steel, which, being 
homogeneous in its composition, insures regular wear. | Patmer’s SHIPBUILDING AND IRON Company, LiMiTED. 
As a consequence, the tyres saga their circularity, | —The gross profits of this company for the financial year 
and will run smoothly to the last, not, therefore, requir- | ending June 30, 1904, were 63,209/., as compared with 
ing to be trued. This is of more importance than 64,1847. in 1902-3, 89,9252. in 1901-2, 107,074/. in 1900-1, 
simply the saving of cost on the tyres themselves, as and 111,708/. in 1899-1900. The dividends for the last 
the car being out of service is a consideration of greater wee So tenga ‘ys A rhs na ne rag 
moment | large number ofthese wheels are now. a Thee aiidende were pa fer tho flowing apt sf 
ass the Aedledete said chast g| propeietions were made out of profits :—1903-4, 25,9470. ; 
y a waneel. 1902-3, 27,2107.; 1901-2, 50,000/.; 1900-1, 44,739/.; and 
j | 1899-1900, 46;754/. The directors observe :—‘‘ The depres- 
| sion in the shipbuilding trade of the country, referred to 
Ovr Locomotive Exports.—The value of the locomo- in the last report, has been accentuated during the past 
tives exported from the United Kingdom in August was | Y©@r, and there has been a continued fall in the prices of 
125,051/., as compared with 153,002/. in August, 1903, and the company’s various productions. But, notwithstanding 
159,007/. in August, 1902. In these totals the locomotives | this and the restriction of trade caused by the uncertainty 


exported to the three principal f ies fi of the political situation at home and the war abroad, the 
for the following siihehe yg emee Una earn directors are glad to report that a profit has, during the past 


half-year, been made in every department. The output 
> | | of mercantile tonnage, however, has been comparatively 
Aug., 1904. | Aug., 1903. | Aug., 1902. | small, as it has been difficult to secure orders at remune- 
i The iron and steel departments have also 

















Colonial Group. 








for fammey wetie ME nee. refer to a set.of car-wheels | - 7 r | rative prices. aS 
made by the Hadfield Company, which have been used z & been affected by the prevailing depression, and by 
im regular service for a period of two-and-a-half years, | British South Africa eae -cee ae S¢i; __ further fall in selling prices. The output of pig iron and 
Australasia .. 3,257 21410 19,600 steel has, however, been well maintained, and recent 
ER ; tr { . capital expenditure on the blast-furnaces has resulted in 
* ‘We published a full illustrated description of the 'a marked diminution in the cost of production. It is 
original Hecla Works in our issues of February 8 and 22, | The value of the locomotives exported to South America | anticipated that extensive alterations now in progress at 


895. 
+ See Encrngerinc, vol. Ixxvii., page 578. 





in August was 26,525/., as compared with 83577. and | the steel works will also lead to a further reduction in 
26,1882. respectively. The exports for the first eight | costs.” 
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CAST-STEEL TRACK-WORK FOR THE SOUTH LONDON TRAMWAYS. 
CONSTRUCTED BY HADFIELD’S STEEL FOUNDRY COMPANY, LIMITED, SHEFFIELD. 
(For Description, see opposite Page.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 13. 


THE tendency during the past week or two has been | 


towards lower prices. A strong fight has been made 
for months for the downward tendency, but without 
effect. With practically one-half of the steel —, 
idle, nothing else than a reduction could be expected. 
A full meeting of the billet pool took place to-day in 
New York City, at which the official price was reduced 
to 19 dols. for billets per ton. The official price has 
been 23 dols. Billets have been sold during the past 
few days at 17 dols. by the independent makers, and 
there are many who think that that price will be the 

revailing figure. All of the larger manufacturers 
ow agreed to maintain 19dols. Sheet-bars have 
been reduced to 2] dols. a ton, which is a nominal re- 


duction of 3dols. The Merchant Steel-Bar Association | 


meets to-morrow and there will be a reduction of 
2 dols. per ton.’ Nothing definite has been fixed as 
regards steel rails. If the steel-rail pool should agree 
to reduce prices 4 dols. a ton, the makers who have 
been selling rails subject to the possibility of a drop 
would have to refund 4 dols. a ton on all rails they 
have told to domestic consumers this year. The 
present price is 28 dols. and the fight is for 24dols. It 
is estimated that the steel rail manufacturers have sold 
1,250,000 tons of steel rails. This would mean a re- 
funding of 5,000,000 dols. to those who have paid 
prices. The rail makers ought to refund 
25,000,000 dols. instead of 5,000,000 dols., because 
they have been overcharging rail buyers for years. 
Trade conditions generally are beginning to im- 
prove. The general reductions on shapes and plates 
and on wire and wire products have had a somewhat 
stimulating effect, and business is rather better, due 
in a’measure to the fact that political possibilities 
have been anticipated, and the continuance in power 
of the present administration is assured, with its 
present policies. The crop conditions are quite en- 
couraging. Wheat has advanced in price, and other 
staple products are high. A large cotton crop is 
assured, and the rail interests are looking forward 
in fact, are now preparing quite actively—for as 
heavy a rush of freight as they will be able to handle 
during the autumn and winter months. 








Tue Iron AND Sree. Institute.—The following is 
the list of papers to be read at the American Meeting of 
the Iron and Steel Institute, to be held in New York on 
October 24 and 26:—1. ‘‘ Iron and Steel at the St. Louis 
Exposition,” by Professor H. Bauerman, Member of the 
International Jury. 2. ‘‘A West African Smelting- 
House,” by Mr. C. V. Bellamy, M. Inst. C.E., Director of 
Public Works, Lagos; with an es by Mr. F. W. 
Harbord, Assoc. R.S.M., F.I.C. 3. ‘‘The Influence of 
Carbon and Phosphorus upon the Strength of Iron and 
Steel,” by Mr. H. H. Campbell (Steelton, Pennsylvania). 
4. ‘**The Rateau Low-Pressure Turbine at Steel Works 
and Collieries,” by Mr. E. Demenge (Paris). 5. ‘‘A Dry 
Air-Blast Apparatus,” by Mr. James Gayley, President 
of the American Institute of Mining Engineers (New 
York). 6. ‘‘ High-Speed Tool-Steels,” by Mr. J. M. 
Gledhill, Member of Council (Manchester). 7. ‘The 
Determination of Carbon and Phosphorus in Steel,” by 
Baron H. Juptner von Jonstorff (Vienna), Mr. Andrew 
A. Blair (Philadelphia), Mr. Gunnar Dillner (Stockholm), 
and Mr. J. E. Stead, F.R.S., Member of Council 
(Middlesbrough). 8. ‘‘ Acid Open-Hearth Manipula- 
tion,” by Mr. Andrew McWilliam, Assoc. R.S.M., and 
Mr. W. H. Hatfield (Sheffield). 9. ‘‘A Power-Gas 
Plant for Johannesburg,” by Mr. P. J. Mallmann, M.A. 
(London). Members who intend to take part in the dis- 
cussion will, on notifying such intention to the Secretary, 
lave copies of the papers forwarded to them in advance, 
as far.as that may be possible. 





Mintnc anp Mecuanicat ENGingrgers.—The members 
of the North of England Institute of Mining and 
Mechanical Engineers met on Tuesday at Newcastle-on- 
Tyne, and visited some of the principal works on Tyne- 
side. A party were shown the machinery of the Boyne, 
the Doon, and the Kale, three destroyers at present 
being bat by Messrs. R. and W. Hawthorn, Leslie, 
and Co., Limited, at Hebburn, for the British Govern- 
ment, together with the equipment for the scouts 
Adventure and Attentive, both from the Armstrong 
works... The machinery of the Duke of Edinburgh, 
built. at Pembroke, and the Achilles, at Elswick, 
also proved a source of considerable interest. The 
engines are the largest which Messrs. Hawthorn, 
Leslie, and Co, have ever turned out, being 23,500 horse- 
power. The tail-end shaft of the Duke of Edinburgh is 
100 ft, long and 24 in. in diameter. Other members visited 
the locomotive works of Messrs. Hawthorn, Leslie, and 
Co., Limited, at Forth Banks, Elswick, where they saw 
an eight-wheel coupled side-tank engine, several engines 

oing abroad, and some colliery engines of various sizes in 

ifferent of construction. Another batch of members 
visited\the Elswick works, and was specially interested 
in the arsenal, where they saw several heavy guns on the 
stocks ;* they were also shown turrets and parts of battle- 
ship equi ts; and, altogether, they spent nearly four 
hours at the works. Another party of the visitors went 
over the works of the Newcastle-upon-Tyne Electric 
Supply Company, as well as the Walker and Wallsend 
works of Messrs. Swan, Hunter, and Wigham-Richard- 
son, Limited, 


| NOTES FROM THE NORTH. 
| i ss bh ae ge 
Glasgow Pig-Iron Market.— A comparatively large 
| business was done last Thursday forenoon, but the ten- 
dency of prices was somewhat irregular. Opening at 
43s. 44d. one month—the closing quotation on Wednes- 
day—the price of Cleveland warrants was 43s. 4d. at the 
close. There were no cash transactions, but values 
| were nominally 4d. lower at 43s. 2d. sellers. Transactions 
| also took place at 43s. 34d. seven and eight days ; and, in 
| addition to the turnover of 8000 tons, a considerable 
quantity of iron was reported to have changed hands 
privately. The tone in the afternoon was firm, ani 
a good business, amounting to 8000 tons, was dealt 
in up to 43s. 5d. one month, and 43s. 34d. eight days. 
The settlement prices were :—Scotch, 3d.; Cleve- 
land, 43s. 14d.; and Cumberland hematite iron, 52s. 3d. 
r ton. Business was again fairly active on Friday 
orenoon, when prices were firm, Cleveland showing an 
advance of about 2d. per ton. In the afternoon, how- 
ever, quotations reacted, the close being unchan from 
Thureday. At the close there were sellers of Cleveland 
at 43s. 3d. cash and 43s. 5d. one month. The settlement 
rices were :—50s. 3d., 43s. 44d., and 52s. 3d. per ton. 
The market was dull on Monday morning, and the 
prices of Cleveland warrants declined to 43s. 1d. 
cash, and to 433. 34d. one month. A small busi- 
ness, amounting to 1500 tons, was dealt in round 
those quotations. The market was firm but very 
idle in the afternoon, one lot of Cleveland warrants 
being done at 43s. 2d.’ cash. The month’s price was 
nominally at 43s. 44d. The warrant market continued 
inactive and featureless. Prices were again rather 
easier in the afternoon, Cleveland giving way ld. per 
ton for cash and 14d. for one month. There were sellers 
of Cleveland at 43s. Id. cash and 43s. 3d. one month, 
The settlement prices were :—50s. 3d., 42s. 10}d., and 
52s. 3d. perton. The pig-iron market continued inactive 
on Tuesday, but prices kept very steady at about Mon- 
day’s.level. At the close yesterday there were sellers of 
Cleveland at 43s. 2}d. cash and 43d. 44d. one month. The 
settlement prices were :—50s. 3d., 433. 3d., and 50s. 3d. per 
ton. Although there was no expansion in the volume of 
business passing in the market this morning, the general 
tone was steady. Only one cash transaction took place at 
43s. 24d.—yesterday’s closing quotation—while iron at a 
month was nominally 1d. lower at 43s. 4d. ‘I'he afternoon 
tone was dull. Cleveland warrants opened 14d. down at 
433. 24d., but hardened to 43s. 34d., with closing sellers at 
43s. 3d. iron was nominally $d. lower at 433. 2d. 
The turnover was 1000 tons. 


Sulphate of Ammonia.—This commodity is obtainable 
at 11/. 15s. to11/. 17s. 6d. per ton for prompt business. 
The forward position is not attracting the attention of 
buyers, and makers are quite firm at 12/. 53. for the busy 
months, and it is thought that business has been done for 
January-March on that basis, but for October-December 
11/, 17s. 6d. has been done, mostly on colonial account. 
The transactions for prompt and forward delivery are 
higher, the commodity being rather better. 


The Local Steel Trade.—A fair volume of business has 
been passing in the Scotch steel trade during the past 
week. Some good angle specifications have been placed 
at the recent reduction in prices, and some other in- 
quiries for good tonnages have come out recently, so that 
the outlook for the sectional mills is slightly better than 
it has been for some time past. The plate-mills continue 
well employed, and have some difficulty in keeping pace 
with the demand. 


The Coal Trade.—The recent improvement in the coal 
trade of the West of Scotland is being maintained. The 
best qualities of ell coal are in fairly good demand, and 
the inferior sorts are, if anything, in slightly better re- 
quest. Splint continues abundant and unchanged in 
price. Steam is in much the same position as for some 


time t. Household coal is rather busier, but un- 
altered in price. Small stuffs generally are moving off 
well, and have a firm tendency. Quotations may be 


given as follow for good shipping qualities, f.o.b. Glasgow, 
on the dates specified :— 


To-day. Sept. 7, 1904. Sept. 16, 1903. 


Per Ton. Per Ton. Per Ton. 

OS «i St .~ B-ok 8s. d. 8. 
Ell .. - 8 I}to8 104 8 14to8 10h 8 609 6 
Splint . 2 84,3" 3 80,8 3 je 
Steam e208. 8 8 3,8 6 9 0 


Pig Iron.—There is no new feature to report. 
trade keeps ‘dull, and home consumers buy only for 
prompt requirements. The number of furnaces in blast is 
385, which is the same as last week, as against 84 at this time 
last year. There is no change to report in the price of 
hematite pig-iron. The following are merchants’ quota- 
tions for the various Scotch brands No. 1:— Clyde, 56s. ; 
Gartsherrie, 56s. 6d.; Summerlee and Calder, 57s. 6d. ; 
Langloan, 65s.; Coltness, 63s. 6d.—all the foregoing 
shipped at Glasgow ; Glengarnock Ste at Ardrossan), 
57s. ; Shotts (shipped at Leith), 57s. 6d. ; Carron (shipped 
at Grangemouth), 57s. 6d. 








NOTES FROM SOUTH YORKSHIRE. 
: SHEFFIELD, Wednesday. 

The Sheepbridge Coal and Iron Company.—The directors 
of the above company, in their report of last year’s work- 
ing, say that the net profit amounts to 69,384/., to which 
is added 15,692/. brought forward. The directors recom- 
mend that 20,000/. be retained towards the cost of new 
coal-fields, and that a final dividend, making 74 per cent. 
for the year, be paid on the ordinary and preference 
shares, carrying forward 11,296/. Prices of coal have 
continued to decline during the year, and have now 





reached a very low figure. The demand for pig iron and 
bar iron has been abnormally low, and prices have fallen 
correspondingly. Colliers’ wages have been reduced 5 per 
cent., but ironworkers’ wages remain nearly the same. 
The sinking of the Dinnington Main Colliery has pro- 
ceeded _ and the Barnsley seam was proved on 
August at a depth of 667 yards. The coal is of 


excellent quality. 


The Iron and Stel Trades.—The manofacturers of 
armour-plates are now fairly busy on the orders recently 
given out by the Government, but itis feared that at the 
end of the year they will be completed. At present there 
is not much prospect of further work from the English 
Government, and makers are hoping that favours may 
come from foreign Governments. In the heavy forgin 
and castings departments there is not so much doing, an 
until there is an improvement in freights, shipbuilders 
are not ge ome | to be very good customers. For railway 
material there is a very moderate demand. The home 
companies are only buying to meet current needs, and 
comparatively little work is coming in either from the 

lonies or other countries. Boiler-makers are rather 
better employed, but it is more on repairs than on the 
turning out of new work. 


South Yorkshire Coal Trade.—The demand for coal ‘for 
export has been unusually brisk during the past week or 
two, but the season is now drawing toa close. The com- 
plaint is not so much about the demand as of the low 
prices which have ruled. The continued summer-like 
weather is seriously checking the demand for house coal, 
and orders are coming forward much more slowly. On 
the whole there is an increasing demand for gas coal, but 
it is not yet sufficient to allow of the pits working more 
than three or four on i a week. There is a very fair 
output of common coal, but the demand keeps pace with 
it, and there is little difficulty in disposing of what can be 
put on the market. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on Change here was only very moderate, but the market 
was pretty cheerful in tone, and quotations generally 
were upheld, some of them, in fact, being advanced 
a little. This was very satisfactory considering the 
continued poor shipments and the fact that makers’ stores 
are being steadily added to, besides the slight increase in 
the public warrant stores. No. 3 g.m.b. Cleve'and pig 
was 43s. f.0.b. Both merchants and makers sold at that 
price, but some of the latter were inclined to hold out for 
a rather higher figure. No. 1 was 45s.; and No. 4 
foundry, 42s. 9d. The lower qualities of Cleveland pig 
were stationary in price. Grey forge was 41s. 9d. ; mottled, 
40s. 9d. ; and white, 40s. 6d.; and the supply of these 
kinds was understood to be abundent. A very welcome, 
though only slight, improvement in East Coast hematite 
pig occur After being in a most wretched and dis- 
couraging state for weeks with prices steadily falling 
until they were considerably below cost of production. 
the decline was not only checked, but an upward move- 
ment appeared. All qualities of hematite were raised 
3d., but this does not bring prices up to anything like 
remunerative rates. Mixed numbers were 49s. 9d.; No. 1 
was 50s. 3d.; and No. 4 forge, 48s. Spanish ore was a 
trifle stronger, owing to freights being somewhat stiffer. 
Rubio (50 per cent.) was 14s. 6d. ex-ship Tees. 


Manufactured Iron and Steel.—Nothing new of moment 
can be reported with regard to the manufactured iron 
and steel industries. Several branches are now charac- 
terised by ¢ quietness, and prospects for the future are 
anything but bright. Producers do not lower market 
rates, but in many cases the quotations are really nominal. 
Most manufacturers would make concessions to secure 
work. Common iron bars are 6/. 2s. 6d.; best bars, 
6l. 12s. 6d.; iron ship-plates, 62. 7s. 6d.; iron ship-angles, 
6. 23. 3d.; steel ship-plates, 5. 12s. 6d.; steel ship-angles, 
5l.; steel boiler-plates, 7/.; steel sheets (singles), 7/. 5s.; 
steel sheets (doubles), 77. 15s.; and steel joists, 5/. to 5/. 5s. 
—all less the customary 24 per cent. discount. Heavy 
sections of steel rails are still quoted 4. 10s, net by makers, 
but as a matter of fact much less than that has been 
taken. Orders are said to have been placed at as low as 
4l., and no difficulty would be experienced in buying at 


General | 4/. 53. 


Coal and Coke.—Consumption of gas coal, as is usual 
at this time of the year, is growing, and prices are stif- 
fening somewhat. Bunker coal continues plentiful. 
Unscreened Durham bunkers run from 7s. 104d. to 8s. 6d. 
f.o.b. Household coal is very dull just now. Coke is 
at length somewhat easier. Medium blast-furnace 
qualities can be bought at 14s. delivered here, and export 
coke is about 16s. f.o.b. 








Personat.—Mr. J. B. Shaw, Wh. Ex., A.RC.S. 
(London), of the Municipal Technical College, Swansea, 
has been appointed assistant lecturer in the Mechanical 
Engineering Department of the Battersea Polytechnic. — 
The Avonside Engine Company, locomotive builders, of 
Bristol, have acquired a considerable acreage of land 


adjoining Fishponds Railway Station, Bristol, upon 
which they are erecting large new locomotive works of 
the most modern and up-to-date design, and fitted with 
all. the latest machinery for an economical and large 
output. When the works are completed they will have 
an output equaltoabout 70 main-line engines and tenders 





per annum, 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The business transacted in steam coal has 
been almost entirely for early shipment. The best large 
steam coal has made 138s. 6d. to 14s. per ton, while 
secondary qualities have brought 12s. 3d. to 13s. 9d. per 
ton. Prices in the house coal trade have been well main- 
tained ; the best ordinary qualities have been quoted at 
13s. 6d. to 14s. 6d. per ton, while secondary descriptions 
have made 10s. 6d. to 13s. per ton. Foundry coke has 
brought 17s. 6d. to 18s. 6d. per ton, while furnace ditto 
has made 15s. to 16s. 6d. per ton. As regards iron ore, 
Rubio has been Bone at 13s. 6d. per ton; Tafna, at 
14s. 6d. to 14s. 9d. per ton; and Almeria, at 13s. 6d. to 
13s. 9d. per ton, charges including freight to Cardiff or 
Newport. 

South Wales Coal and Iron.—The quantity of coal 
shipped from the six principal Welsh ports—Cardiff, 
Newport, Swansea, Port Talbot, Neath, and Llanelly— 
in August was:—Foreign, 1,522,278 tons; coastwise, 
376,493 tons. The shipments of iron and steel from the 
six ports during the month were 4542 tons ; of coke, 8459 
tons; and of patent fuel, 85,498 tons. The shipments of 
coal for August showed an increase of 119,215 tons as 
compared with August, 1903. The aggregate shipments 
of coal from the six ports for the eight months ending 
August 31 were :—Cardiff, 11,767,471 tons; -Newport, 
2,739,755 tons; Swansea, 1,332,592 tons; Port Talbot, 
613,805 tons ; Neath, 187,585 tons ; and Llanelly, 203,328 
tons. The aggregate shipments of. iron and steel were :— 
Cardiff, 28,629 tons; Newport, 21,601 tons; Swansea, 
12,438 tons; and Port Talbot, Neath, and Llanelly, nil. 
The aggregate shipments of coke were :—Cardiff, 31,697 
tons; Newport, 11,973 tons ; Swansea, 14,965 tons ; Port 
Talbot, 9007 tons; and Neath and Llanelly, nil. The 
aggregate shipments of patent fuel were:—Cardiff, 
338,370 tons; Newport, 27,907 tons; Swansea, 397,332 tons; 
Port Talbot, 87,255 tons; and Neath and Llanelly, nil. 


The Swansea Valley.—There has been an increase in 
the production of tin-plates, principally in consequence 
of a larger number of mills being in operation. The 
steel trade continues quiet, the blast-furnaces have been 
working steadily, and the output of pig iron has been 
regular. Stocks of hematite are, however, increasing. 


Railway Motor Service.—Encouraged by the success 
which has attended its efforts to develop local traffic by 
means of road motors, the Great Western Railway Com- 
pany has inaugurated a new service between Plymouth 
and the Rock, near Yelverton. The car is of the latest 
type, and has asomewhat novel feature in the shape of a 
smoking compartment, with sitting accommodation for 
eight in the fore part. Thisis fitted with folding doors, by 
means of which it can be used for luggage and parcels when 
not otherwise occupied. Ten passengers can be accommo- 
dated in the general compartment, and there is also room 
for two on the box-seat, so that the total seating capacity 
is fortwenty. The car is fitted with removable windows 
and spring roller-blinds, while acetylene is employed for 
lighting purposes. Electric bells in each compartment 
enable Psy ers to communicate with thedriver. The 
car is driven by an engine worked by petrol, and of 20 
horse-power, with four cylinders. There are five brakes, 
all of them powerful. The maximum speed is 14 miles 
per hour. 

Coal for the Extreme East-—Inquiries were made on 
Cardiff Exchange on Friday for tonnage to carry coal to 
Vladivostock, and the parties desirous of chartering 


offered guarantees to the owners of steamers against loss Th 


of freight or loss through the capture or sinking of the 

vessels by the Japanese. The value of the vessels and 

pec would be secured by the deposit of cash in 
ondon. 


Swansea Corporation Water Works.—The Swansea 
Town Council has decided that an application shall be 
made to the Local Government Board for its sanction to 
a further loan of 124,500/. to complete the Cray Water 
Works undertaking. The council also decided to agree 
t» a suggestion by the Swansea District Council that the 
maximum price for tle proposed supply of water to 
rental districts should be 8d. per 1000 gallons. 








Turktsu Coat-Minine.—A company is in course of for- 
mation at Constantinople for working Heraclea coal with 
the assistance of German capitalists. It will be necessary 
to construct a railway to the port of Heraclea. 





Conrracts.—Messrs. Meldrum Brothers, Limited, of 
Timperley, near Manchester, have just completed a com- 
bined destructor and electric-lighting plant for the town 
of Holyhead.—Messrs. Graham, Morton, and Co, Li- 
mited, of Hunslet, Leeds, have secured a contract for the 
supply and erection of a coal-elevating and storage plant 
for the Dalton Main Collieries Company, Rotherham. 
The swoeape Denker will have a capacity of 800 tons.— 
The British Electric Plant Company, Limited, of Alloa, 

-B., have been awarded the contract for three electric 
_— generators of 250 horse-power each for Messrs. 
ames Ross and Company, Philpstoun Oil Works.—The 
‘rangemouth and Greenock Dockyard Company has 

“i entrusted by the Admiralty with a contract for 
three floating caissons with folding-bridges and hauling 
Rphinery complete for His Majesty’s Dockyard at 
; neg These will all be erected in the Greenock yard, 
" en apart, shipped to Malta, and re-erected in place 
there by this company.—Messrs. Andrew Barclay, Rens, 
and Co, Limited, engineers, Kilmarnock, have been 
entrusted with orders for two heavy ten-wheel loco- 
motives for the Dunderland Iron Ore Company, Guld- 
smedvik, Norway, and two for Messrs, A. Hickman, 
Limited, Wolverhampton, 





MISCELLANEA. 


On the 16th inst. there was opened the Twelfth Annual 
Exhibition of the Photographic Salon at the Dudley 
Gallery, Piccadilly, W. It embraces, besides pictures 
by advanced British workers, a representative collection 
of American and Continental practice. The exhibition 
is indicative of the broadening scope of photographic 
methods and will remain open till November 5. 

Sr James Dewar has ronan measured the density < 
solid oxygen, nitrogen, and hydrogen at temperatures 0: 
between 13 deg. and 14 deg. Centigrade absolute. He 
gives the following results :— 


Body. Specific Gravity. 
Solid oxygen nee is of 1.425 

» nitrogen... oe “Ke rae 1.026 

» hydrogen ... ° ves is 0.076 


It is curious to note that if the elements oxygen and 
hydrogen occupied in water the-space they do when free 
in the solid state, 1 kilogramme of water would have a 
volume of nearly 2 litres instead of only 1 litre, as it 
actually has. 


The twelfth annual congress of the National Free 
Labour Association will be held at the Memorial Hall, 
Farringdon-street, E.C., on Monday, October 24, and 
subsequent days. The proceedings will include a protest 
against the —_ of the trade unions to modify the 
existing common law, by which every association is re- 
sponsible for wrongful acts committed on its behalf by 
its accredited agents; whilst another protest is directed 
against the attempt to legalise the practice of picketing, 
which so commonly leads to violent and brutal assaults 
on unpopular individuals for merely exercising their 
ordinary rights as free men. Full particulars as to the 
congress can be obtained from the secretary to the associa- 
tion at No. 5, Farringdon-avenue, E.C. 


We have received from Messrs. Vosper and Co., 
Limited, Portsmouth, particulars of the motor-launch 
for which they were awarded a gold medal at the recent 
reliability trials of the Automobile Club of Great Britain 
and Ireland. This boat was entered in the cruising class, 
and measures 22 ft. in length by 5 ft. 6 in., sitting accom- 
modation being provided for ten persons. The motor, 
which burns ordinary kerosene, is rated at 12 brake horse- 
power. It has two water-jacketed cylinders, and is fitted 
with tube ignition. This tube is used in starting only, 
since once the engine is up to speed, the lamp is put out, 
‘and the ignition effected electrically by current derived 
from a magneto driven by the engine itself. During the 
trials the boat ran continuously for 20 hours, covering a 
distance of 142 miles. The amount of paratfin consumed 
was ‘27 gallons, which cost 7s. 4d. The propeller is of 
the reversing type, with three movable blades. It is 
15 in. in diameter, and is driven at 500 revolutions per 
minute when the boat is running at full speed. 


Some observations made with an electrical transmis- 
sion line at 80,000 volts are described in a paper read 
before the Pacific Coast Electric Transmission Associa- 
tion last June, by Mr. A. C. Balch. The line was 16 miles 
in length, and there were three wires mounted in trian- 
gular shape at a distance of 40 in. apart. An average 
voltage of 80,000 was maintained between two of the wires 
and the third. The lines were mounted on porcelain or glass 
insulators, some having wooden and other metal pins. 
When the insulators were new, everything went well, even 
although on one occasion there was a fall of 4 in. of rain 
in a single night, and at other times heavy fogs prevailed. 
e current was about 3 amperes, and the wires used 
were No. 4 B. and 8S. gauge. A sharp rattling sound was 
audible near the wires when the full voltage was applied, 
but this disappeared on reducing it by 20 per cent. At 
night the line was luminous, having the appearance of ‘a 
stream of bluish light about 3 in. in diameter for each 
wire, and in very dry weather this was visible at a distance 
of half-a-mile. A telephone line which ran 6 ft. below 
the high-tension wires was charged statically, so that 
it would give a current of half an ampere through 100 
volts, and would light a 32-candle lamp. On open circuit 
either of the telephone lines would yield a 4-in. spark to 

round. Some insulators broke down as time went on, 

u tthe conclusion reached at the end of the experiment 
was that all would be well with such a transmission so long 
as the insulators were kept clean. It is proposed, there- 
fore, to have them all cleaned once or twice a year on the 
66,000-volt line, which is to transmit some 15,000 horse- 
power between Kera River and Los Angeles. 


It has long been known that the proportion of carbonic 
acid gas in the air of a building is only an imperfect 
indication of its habitable condition, as rooms will be 
‘‘stuffy” even when the amount of this gas is not 
materially different from the normal. In the report by 
its medical officer to the Local Government Board some 

rticulars are given as to another method, by which 
Br. Mervyn Gordon has endeavoured to estimate the 
contamination of the atmosphere of a room by its inhabi- 
tants. He first examinéd bacterioscopically the saliva 
of a number of healthy persons for thé purpose of 
ascertaining what micro organisms are most abundant 
therein, with the object of determining whether any 
particular bacterium, by the abundance and constancy 
of its presence in saliva, is to be regarded as charac- 
teristic of secretion derived from the mouth of the human 
subject. As a result, he ascertained that streptococci 
of various descriptions are extremely abundant in 
ordinary saliva, and that one of these—Streptococcus 
brevis—is commonly present therein to the amount of 
at least ten millions to the cubic centimetre of the 
secretion. Having further found that this streptococcus 
is readily detectable by the circumstance, among 
others, that it produces definite change of colour on 





culture under specified conditions, he showed by a second 


series of experiments that minute quantities of saliva 
ean be yeonpeuee by the presence of the streptococcus. 
Applying this knowledge to the test of actual experi- 
ment, Dr. Gordon, first in a small and then in a large 
room, observed the effect of loud speaking in distributing 
droplets of the saliva of the orator through space. Roving 
ascertained, by means of Petri dishes charged wit 


that before ‘‘ oration ” the air within them did not hold 
Streptococcus brevis or other streptococci of saliva in sus- 
pension, he, by similar distribution of culture media 
about the rooms during and immediately after ‘* oration ” 
there by a series of separate speakers, was able to demon- 
strate as a result of these orations dissemination of 
droplets of saliva generally throughout the air of the 
room, and to a distance of 40 ft. from the speakers. 
There can be no doubt that, in this method of identifying 
droplets of saliva cast abroad in the act of speaking, Dr. 
Gordon has discovered a gauge of air-contamination ‘by 
the human subject which may ultimately prove to’ 
of great practical importance, and to be far more trust- 
worthy than the tests of mere gaseous impurity, or, of 
excess of carbon dioxide, which have hitherto been relied 
upon. : 

As during the recent invasion of Essex motor-boats 
have for the first time played an important part in our. 
naval and military manceuvres, some particulars of the work 
done by the fast cruising motor-launch Napier Minor may 
a of interest. The Napier Minor was lent by Mr. 

. F. Edge, of 14, New Burlington-street, W.,-to the 
War Office for the purpose of demonstrating the useful- 
ness of swift low-lying craft as tenders and despatch-boats 
during these service operations. After reporting to the 
Admiral-in-Command at Portsmouth, prior to the opening 
of the manceuvres, Napier Minor ran round from Spithead 
to Brightlingsea, a distance of 200 miles in 12 hours and 
45 minutes. Thereafter throughout the manceuvres this 
little 35-ft. light-draught cruising vessel remained in com- 
mission, and was utilised daily. Her programme was 
cin as follows :—At 5.30 a.m. she ran to the end of 

lackton Pier, where she took on board the officers com- 
manding or directing the mancwuvres—Generals Lyttleton 
and Stackpole and Commander Dumeresq. These gentle- 
men having made their dispositions for the day, would 
then order Napier Minor to run alongside the Good Hope, 
lying some 3 miles out, and from there make a general 
tour round the cruisers and transports carrying staff 
officers from one to the other as uired. Commander 
Dumeresgq was usually on board Napier Minor the greater 
part of the day, and was accompanied by his signaller, who 
conveyed his instructions to the various officersof the F leet. 
In the afternoon General Lyttleton and General Stack- 
pole would make a complete tour of inspection of all the 
transports and the pontgons by means of which the 
troops were landed. In many instances the Napier 
Minor, reducing her speed, accompanied detachments of 
troops to the landing points, where she would debark and 
embark officers of the staff. In addition to this routine 
work of conveying the generals during their inspections, 
the Napier Minor was on several occasions sent out to sea 
to reconnoitre. It is matter of great satisfaction to 
know that throughout the manceuvres this motor-boat 
was equal to every demand, and so well did she demon- 
strate her reliability and practical usefulness that no 
single hitch of any kind occurred during her work on the 
Essex coast. The officers conducting the manceuvres 
have expressed their great satisfaction at the work per- 
formed by Napier Minor, and the manner in which it 
was accomplished, and there is little doubt that an im- 
pression has been created among War Office and Ad- 
miralty officials which will materially influence and 
hasten the adoption of motors and motor-boats by these 
great departments of our national defence. 





GerMAN Exectric Ratiways.—The first railway worked 
by electric traction in Germany was brought into opera- 
tion in May, 1879. In 1903 Germany had 2308 miles of 
electrically-worked railway. Upon German street rail- 
ways electric traction is now almost universal. 


A Monster Fire-Bricapes’ Union.—The Germans 
have just completed the organisation of a monster fire- 
brigades’ union, comprising all the fire-brigade societies 
of the different Prussian provinces and principalities of 
the German Empire. This new association, which will 
be known as the Reichsverband, comprises 32 societies and 
26,620 fire brigades. Of these brigades 12,671 are volun- 
teer, 13,890 are retained, and 59 are professional. The 
country most developed in fire-brigade organisation is 
Bavaria ; the country most developed in professional fire 
brigades is Prussia. The new Reichsverband will 
managed. by an executive of some 60 members, and these, 
again, will be represented on the International Fire 
Service Council by some 8 members. The 26,620 brigades 
have between them 45,417 manual fire-engines and 233 
steam fire-engines. Only in 2391 urban districts or 
municipalities attended by these brigades is there a water 
service with hydrants. The meeting at which this associa- 
tion was duly furmed was held at Mayence, and was the 
occasion of a parade of 5000 German firemen. The meetin 
was attended by representatives of the Government and' 
of the military authorities, and the Mayence Munici- 
ae | was profuse in its hospitality. here were no 
non-Germans present, excepting Mr. Edwin O. Sachs, 
who attended in his capacity as Vice-President of the 
International Fire-Service Council, the strength of which 
is materially increased by this additional organised repre- 
sentation. In connection with the gathering at Mayence 
an interesting National Fire Exhibition was held, at 
which the — exhibits were the different forms of 
mechanical long ladders, of which there was a very large 





assortment of considerable ingenuity. 


nutrient broth and set about the rooms in question, ' 
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THE ADMIRALTY AND THE NAVY 
PROGRAMME. 

Tue Admiralty, it is said, have decided to reduce 
the Navy programme by not laying down one of 
four armoured cruisers authorised by Parliament, a 
decision which should not be allowed to pass with- 
out some form of public ‘notice, as it sanctions a 
procedure which may have serious consequences in 
the future. There is no Government department 
in which the public take such a keen and intelligent 
interest as in the Navy, recognising as they do 
that on it our security as a nation almost entirely 
depends. In the event of there being, as is some- 
times the case, administrators at the Admiralty, or 
at the Treasury, more anxious for economy than for 
efficiency, the medium of Parliament has been the 
last resort whereby public opinion could assert its 
power; and if it becomes even possible for a 
Board of Admiralty to reduce the Navy pro- 
ramme as sanctioned by Parliament, then 
the public voice must necessarily be seriously 
weakened. Moreover, experience in the past has 
shown that there is an increasing need for this 
public safeguard against mistaken retrenchment, so 
that a protest against the Admiralty decision is 
now justified. The only hope is that the advent at 
the Admiralty of Sir John Fisher as First Sea Lord, 
appropriately enough on Trafalgar Day, will mate- 
rially strengthen the naval influence against the 
purely political element, which latter is at times 
too dominant. 

The explanation that will probably be made 
for the reduction in the Navy programme is 
the euphemism that the laying'down of this 
armoured cruiser has only been ‘‘delayed” until 
next year ; but when next year comes, the chances 
may be that the number of ships which would 
otherwise have been commenced will not be 
increased, although one of them may be re- 
garded as representing the vessel now omitted. 
This is the more likely as it is said that 
the money which otherwise would have been 
spent on the building of this cruiser is to be 
devoted to other purposes connected with the dock- 
yards, notably in the application of a new system 
of fire-prevention, involving a large expenditure. 
We have no concern here with the need or advisa- 
bility of applying such a fire-prevention system. 
We admit even that the expenditure may be well 
justified ; but it can scarcely be said that it will, 


, | in the slightest degree, add to the fighting strength 


of the Fleet. It may further be urged that since 
the Navy programme was prepared some months 
ago events in the Far East have affected the 
balance of naval power. But the loss of Russian and 
Japanese ships was probably anticipated ; and, in any 


4| event, the damage was done before Parliament rose. 


At the beginning of August the Admiralty still 
regarded the building of four additional cruisers 
as essential to the maintenance of British naval 
strength ; no event has since occurred in the naval 


7| history of the world of such a nature as to explain 


why, in the course of September, they regard three 
as sufficient. Furthermore, the two contending 


countries in the Far East are not the only Powers 
whose naval strength must be considered in deter- 
mining the necessary additions to the British 
Fleet; and, finally, the need for cruisers is de- 
pendent on other considerations, notably on the 
extent of our floating commerce 


and of our 


seaboard. We have no wish to refer to the 

t, or to point out that we continued build- 
ing cruisers of the protective-deck type when 
most other nations recognised that side armour 
afforded greater defence, or that at the same 
time there was lacking in those protective-deck 
cruisers the heavier artillery which has since 
become essential in combat against the armoured 
cruisers of other nations. We are deficient in 
cruisers with adequate side armour and with 
powerful primary armament, and because of this 
the decision now to reduce the Navy programmé 
by one such cruiser is the more serious. 

A glance at the comparative qualities of the 
vessels now projected, as compared with the 
cruisers of the Diadem class, or even of the later 
County class, proves that a reduction, even by one, 
from the number of later-day cruisers which will 
be available a year or two hence in the British 
Fleet is a matter of primary importance. The 
cruisers of the Diadem class, as we have said; have 
only a 4-in. protective deck, and the thickest armour 
on the gun positions is 4} in., so that they are 
absolutely incapable of standing up against a cruiser 
with a modern 7-in. gun, firing armour-piercing or 
capped projectiles. The'first of the County cruisers 
were little superior, as on the broadside they had 
Krupp steel only 4 in. thick, and the largest gun 
fitted on board was also in this instance the 6-in. 
weapon, which is not now reckoned quite satis- 
factory, even as a secondary gun in cruisers or war- 
ships. The later vessels of this class were im- 
proved by the fitting of a bow: and stern-chasing 
7.5-in. gun, while at the same time the broadside 
belt was increased in thickness to 6 in. But owing 
to the recognition of the advance in gun-power the 
central part of the latest ships and the gun positions 
are to be armoured with 7-in. and 8-in. carburised 
steel ; at the same time the power of the guns has 
been very materially increased. The vessels are to 
be fitted with four 9.2-in. and ten 7.5-in. weapons. 
The guns, too, are to be of greater length than 
hitherto adopted, and therefore they will be of 
higher power than the weapons of corresponding 
calibre fitted in the previous ships. In other words, 
there will be in the new ships four weapons capable 
of developing an energy of something like 25,000 
foot-tons, or quite five times the energy possible with 
the 6-in. guns of the Diadem, in addition to ten 
developing about double the energy of the latter ; so 
that the new cruisers ata range of four miles will be 
more effective vessels than the Diadem or the early 
County vessels at a range of 24 miles. Even at 
this greater distance the primary guns of the new 
ships will collectively do more than double the 
damage of the fourteen 6-in. weapons in the earlier 
ships. To make a comparison of the number of 
cruisers in the British Fleet without attempting to 
arrive at some unit of fighting strength must be 
unsatisfactory, and consequently the naval strength 
three years hence will be more weakened in 
armoured cruisers than is obvious by the mere 
reduction of one unit. In fact, one of these new 
cruisers of the Minotaur class will equal almost any 
two cruisers of the early County class ; others might 
say that, as regards the Diadem, there is no com- 
parison at all. 

The new vessels are to have a speed equal to that 
of the smaller and less powerful vessels—namely, 
23 knots. The machinery is not without its in- 
terest, as we have here for the first time the com- 
plete adoption of the water-tube boilers, as recom- 
mended by the Naval Boiler Committee. It has not 
yet, we believe, been decided which of the two 
types will be adopted. The three vessels to be 
built are to be constructed in the dockyards at 
Chatham, Devonport, and Pembroke, but the 
machinery and boilers will be given out to con- 
tract, and we understand that the designs sub- 
mitted tu the Consultative Committee are alter- 
natively for Babcock and Wilcox or Yarrow boilers. 
Although the power in both cases is to be the 
same (27,000 horse - power), the arrangement of 
heating and grate surface differs. Messrs. Yarrow, 
as we have pointed out on a previous occasion, 
have, as a result of very careful trials, decided that 
greater efficiency is maintained by minimising the 
bar surface of the grates; and in the case of these 
cruisers the Yarrow boiler will develop 20 horse- 
power per square foot of grate, as compared with 
slightly less than 14 horse-power in the case of the 
Babcock and Wilcox boilers. In the Yarrow boiler, 
however, the heating surface is much greater, there 
being an allowance of 3 square feet per indicated 
horse-power to be developed, as compared with 
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2.7 square feet in the case of the design for the 
Babcock and Wilcox boilers. On the Yarrow 
installation there is a saving of 20 tons in weight, 
the weights working out to 11.2 indicated horse- 
power per ton of machinery. The boiler pressure 
is to be 275 1b., which will be reduced to 250 lb. 
at the engines. These will be of the usual four- 
cylinder triple-compound type, and will run at a 
piston speed of 1000 ft. per minute when develop- 
ing full power. 

One other matter in connection with the Ad- 
miralty attitude towards naval construction must 
also be raised in connection with the battleships 
for the building of which the shipbuilding firms 
have this week sent in tenders. Advance must 
necessarily be step by step towards the highest 
attainment in this as in every other branch of 
science, and in offering criticism we may lay our- 
selves open to the charge of wisdom after the event. 
But it has been known almost to the ubiquitous 
‘man in the street” that for more than a year 
there were in existence at the Admiralty designs of 
battleships conceived with the primary intention of 
making up deficiencies which had for a long time 
past been urged agaiust the fighting efficiency of 
some British vessels. Of course, a warship is 
a compromise : we have had this put before us very 
frequently, but there remained the fact that our 
ships were not equal to expectations in respect of 
the number of guns of high calibre, and that each 
gun was shorter than the standard adopted in the 
ships of several first-class Powers. A year ago, 
when the Admiralty were considering the design 
for three new battleships, they were strongly urged, 
both in Parliament and by experienced naval 
writers, to increase the armament of their vessels. 
At the last moment the Board, however, decided to 
adopt the plans of the King Edward class, origin- 
ally prepared nearly three years ago. At that 
time these vessels were no doubt the most satis- 
factory of their class ; but they had ceased to be so 
in 1903 ; and where there is no progress there is 
retrogression. The battleships of this year’s pro- 
gramme, two of which are to be built by contract, are 
superior in respect especially of gun-power and of the 
distribution of armour ; and the question naturally 
arises as to why, a year ago, the features of this new 
Lord Nelson class could not have been adopted. 
In the one case we have four 12-in. aud four 
9.2-in. guns, with ten 6-in. weapons ; while in the 
newer vessels we have four 12-in. guns and ten of 
9.2-in. calibre, and each of the later guns is of 
greater length, and therefore of considerably higher 
power. A year ago the 6-in. weapon had been 
proved defective against modern armour, and to 
order then vessels of the King Edward class with 
such guns was a retrogressive step. In regard 
to the smaller weapons for the repelling of tor- 
pedo and submarine - boat attack, the new ships 
will have a considerably increased battery, there 
being fifteen guns firing 12-lb. shot and twenty-two 
firing 3-lb. shot, with five submerged tubes for the 
discharge of torpedoes. In respect of armour, too, 
the new vessels will be superior, the more impor- 
tant parts of the ship being protected by carburised 
plating, of a thickness more likely to exclude shell 
than the 9-in. armour on the vessels of the King 
Edward class. 

One satisfactory feature is that this increased 
power—the collective energy of the Lord Nelson’s 
primary guns will be about 430,000 foot-tons, as com- 
pared with 272,000 foot-tons in the case of the ships 
of the King Edward class—has been realised without 
materially adding to the displacement tonnage of 
the ship. There are losses in the balance: one 
cannot have all the perfections without increased 
weight or cost ; and here there isa slight reduction 
in speed and an increase in beam, which latter 
reduces the number of docks into which the 
vessel may enter. The naval architect must aim 
at carrying his weight in the smallest hull, not 
only because it is desirable to reduce the target, 
but also in order to decrease displacement. The 
new ships will be of slightly greater draught than 
the old, and practically of the same freeboard, but 
the beam has been increased from 77 ft. 9 in. to 
79 ft. 6in., in order that the length may be de- 
creased from 425 ft. to 410 ft. A reduction of 15 ft. 
in the length to be protected by armour, &c., is an 
important gain ; but it is a matter for serious con- 
sideration whether such an advantage is not dearly 
bought when the beam is increased to an extent 
which will reduce the number of graving docks suit- 
able for the admission of the vessels. Experience 


during the war has proved that while the battle-! 





ship attacked by the torpedo is comparatively safe, 
the damage done when the vessel is actually struck 
is so extensive that she must occupy a dock for a 
considerable period of time, and with vessels of prac- 
tically 80 ft. beam, and only two or three docks 
capable of admitting them, the situation may 
become serious. 

The new vessels will steam at 18 knots, as com- 
pared with the 18} knots of the King Edward class. 
Here there has been some saving in weight, pro- 
bably about 170 tons. The speed of battleships 
is a subject upon which there is a very wide diver- 
gence of opinion; there are many who urge that 
the main thing is fighting power, and that the ship 
that never needs to run away must ultimately win ; 
on the other hand, the reputed high speeds of war- 
ships are more often than otherwise obtainable 
only under the most favourable conditions. It is 
assumed that 14 to 15 knots for a battleship, if 
always obtainable in action, would be quite satis- 
factory; but Admiral Togo would probably 
say that if he had had a knot or two more in 
his ships, he might have gained just that advan- 
tage in position over the Russian squadrons during 
their sorties as to have compelled them to fight 
more frequently, or perhaps even to have prevented 
their return to Port Arthur. In this respect the 
actions off Port Arthur must be regarded as typical. 
The ‘‘containing ” fleet will always be in danger of 
losing the victory if the ships are not ready at a 
moment’s notice to intercept an escaping squadron. 
To have reduced even the top speed of our new 
battleships, as has been suggested by some critics, 
would have been a matter involving very grave 
issues, so that the 18 knots of the new ships, com- 
bined with their other qualities, is a very satisfac- 
tory rate. 

The displacement tonnage is 16,500 tons—a 
hundred more than that of the King Edward 
ships; but as the speed is slightly less, there is 
a reduction of 1250 in the horse-power. The 
engines otherwise will be practically the same, 
with a slight reduction, of course, in the diameter 
of the cylinders, in consequence of the reduction 
in indicated horse-power. Here, again, we believe 
that alternative designs have been prepared in con- 
nection with the steam-generating plant, and we 
have in this case also the same distinctive charac- 
teristics in respect of heating surface and grate 
area. Thus, in the Babcock and Wilcox arrange- 
ment the proportion of heating to grate area is 
about 35.5 to 1, whereas in the Yarrow boiler 
system it is nearly 60 to 1. Should both types be 
adopted in sister-ships, as is probable, since the 
attitude of the Admiralty authorities is to obtain 
the greatest amount of data on all engineering 
questions, then the trials of both cruisers and 
battleships embraced in this year’s programme will 
afford information of a very interesting character. 








TRADE UNIONS AND THE PREMIUM 
SYSTEM. 

Tue public and emphatic repudiation by the 
Engineering and Shipbuilding Trades Federation of 
the premium system of payment for labour will 
cause great disappointment to many who thought 
that at last a perfectly fair and satisfactory method 
had been devised of rewarding the worker in 
proportion to the skill and diligence he dis- 

lays. The remuneration of labour had previously 

en on one or other of two methods—either 
the workman received a fixed wage per hour, 
independent of his skill or industry, or he was 
paid by the piece, and earned a sum proportional 
to the amount of work which he turned out. In 
the former case all men were reduced to one level ; 
there was no incentive to a skilful workman to 
use his abilities ; the pace was set by the slowest, 
and that pace was only kept up by the: super- 
vision of the foremen. The trade unions fixed 
a minimum wage, which naturally became the stan- 
dard for the district, so that an employer was 
deterred from raising the wages of a valuable servant 
by the knowledge that a similar increase would 
be at once demanded by the whole of the em- 
ployés. The consequence was that the best men 
had the irritation of feeling that their skill really 
went to make up for the inefficiency of the others, 
and to allow acertain average rate to be paid to 
allalike. The introduction of piece-work, on the 
other hand, certainly allowed a superior workman 
to gain to some extent the advantages of his extra 
ability or industry ; but the question of the fixing 
of prices led to continual difficulties. The work- 





men found out by bitter experience that if their 
earnings exceeded their time rate by a certain per- 
centage, the prices were promptly reduced, so that 
the scheme failed in its object of obtaining the 
best output from the men, and frequently ended in 
some men “killing time” on high-priced jobs to 
maintain the prices, and others having to work 
unreasonably hard to earn their bare weekly 
rate. A low price per piece invited scamped work, 
and a high price encouraged dgwdling, neither 
of them conducive to efficiency. The determined 
opposition of trade unions to the spread of the 
piecework system was no doubt due in some 
measure to the effect it had-in weakening the influ- 
ence of the unions upon the relationship between 
employer and employed ; but it cannot be denied 
that the tendency of piecework prices to become less 
and less, and the increasingly hard conditions met 
with in many shops, formed a sound rcason for the 
workmen regarding the system with considerable 
suspicion. That the official attitude of the unions, 
however, does not reflect the universal opinion of 
workmen is proved by the fact that very many 
shops may be found in which the men are eager to 
change day-work for piece-work, to the mutual 
advantage of themselves and the management ; 
but these cases only show that the real weakness 
of the system lies in the way it may be abused by 
unscrupulous employers. 

There are three principal systems of premium 
payment, known respectively as the Rowan, Weir, 
and Halsey systems. In principle they differ essen- 
tially from piece-work in that the workman receives 
remuneration according to the time saved on each 
operation, instead of on the quantity of work turned 
out. The time which a job should require is fixed 
by the management, on the understanding that if, 
through any reason whatever, the work is not com- 
pleted in the time, the workman shall, neverthe- 
less, receive his full hourly rate of wages. This 
feature is common to all systems. In the Halsey 
scheme, as adopted in America, and similarly in 
the Weir system, the workman receives as a bonus 
a certain percentage of the wages saved to the 
employer by his quickness ; while under the system 
introduced by Mr. Rowan he is paid in direct: pro- 
portion to the amount of time saved. Thus, sup- 
posing a man to be allowed 100 hours to perform 
a job and he can complete it in 50 hours, he would 
receive payment at his hourly rate for 50+ 25 hours 
—a clear gain on his time-rate at 10d. per hour 
of 250 pence. The corresponding gain to the 
employer is also 250 pence, and the output of 
the factory is increased. It will be seen that under 
the Rowan scheme there is no inducement to cut 
prices—the bane of piecework systems—for, how- 
ever badly the time was estimated in the first place, 
the cost to the employer is not very excessive. For 
example, if a workman completed in one hour the 
work for which he was allowed 100 hours, the 
increase in his wages would not amount to more 
than 99 per cent. of his hourly rate. Looking at 
the question from the workman’s point of view 
his normal week’s money is assured whatever 
happens. If by superior industry he does a job 
in less than the allotted time, he gets a bonus 
proportional to the time saved. Under the Halsey 
and Weir systems he would receive slightly more, 
no doubt, but the scale is in those cases not self- 
adjusting, and his bonus may become so great that 
the employer is driven in self-defence to reduce 
the rate. This, as we have said, is not necessary 
on the Rowan system. 

It is not easy to imagine any principle of remune- 
rating labour which would so well combine the 
interests of employer and employed. It was intro- 
duced into the engineering trades with the acquies- 
cence of the Amalgamated Society of Engineers, who, 
mindful of the proverb ‘‘ Timeo Danaos et dona 
ferentes,” safeguarded their interests by insisting 
that a time-rate once fixed should remain unaltered 
as long as the same method of production was 
carried on. It has worked where — with great 
satisfaction, and we have yet to hear of anything 
but benefit being derived from it by both parties. 
The success that attended its operation in the engi- 
neering trades made the employers in other trades 
desirous of adopting it, and the Engineering and 
Shipbuilding Trades Federation appointed a com- 
mittee to consider the subject as affecting members 
of the federated unions. The unanimous report of 
this Committee, signed by the officials of about 
twenty unions, has just been issued, and condemns 
the system in no measured terms. ‘‘ The premium 
system,” says the report, ‘‘ has absolutely nothing 
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to recommend it; it is an adaptation of the 
most pernicious and degrading condition of em- 
ployment in modern industrial history — the 
task - work system; it creates jealousy and 
jll-feeling in the workshop, and is the cause 
of endless bickering and misunderstanding, owing 
to the complicated and intricate character of the 
calculations involved in many of the systems. It 
has been the cause of more men being. discharged 
than any strike which has ever taken place in the 
history of the engineering or shipbuilding trades, 
and it will have the effect of keeping men, whose 
waning physical powers unfit them for the closest 
and hardest labour, from obtaining employment, 
except when trade is at its busiest.” 

The very violence of this denunciation renders it 
unconvincing. The brief sketch of the system 
which we have given is sufficient to controvert the 
statement that .it has absolutely nothing to recom- 
mend it; and how it can be pernicious or degrading 
to offer an inducement to a man to exert his full 
powers is.not at all clear. The next statement, that 
it gives rise to jealousy or ill-feeling, is contrary to the 
evidence of those who have given it a fair trial; and 
the complicated calculations to arrive at the amount 
of bonus due are a pure figment of the imagination. 
Evidence is also wanted as to the armies of men 
said to have been discharged as a result of its intro- 
duction, and the final prophecy is valueless unless 
the data on which it is based are given. Several 
causes may have contributed to influence the tone 
of the report. Two economic fallacies seem en- 
grained in the official trades unionism : one, that any 
scheme which is of advantage to the employer 
must be necessarily injurious to the men ; and the 
other, that an increased output involves the employ- 
ment of a smaller number of hands. The restric- 
tion of output increases the cost of production per 
unit, and drives the trade into other hands or 
cripples it altogether. A further cause may be the 
alarm with which trade-union officials view the gradual 
loosening of their hold on the men, as the latter per- 
ceive how closely their own welfare depends upon 
the prosperity of their employers. The report is 
regrettable from every point of view, representing as 
it does the official attitude of a considerable number 
of trade unions towards a system still on its trial. 
Until some sort of evidence is adduced in support 
of the statements made, we are inclined to believe 
that the attitude is quite unjustified, and that the 
system, if not perfect, is far in advance of any pre- 
vious method of remunerating labour. The Engi- 
neering and Shipbuilding Trades Federation, how- 
ever, does not represent the engineering world. 
The most important union, the Amalgamated 
Society of Engineers, has had actual experience 
of the premium system, and has found no reason 
to denounce it, and we still think that its intro- 
duction into any workshop would not be regretted 
by either the management or the employés. 








THE NEW PATENTS ACT. 

Aw order has recently been made by the Board 
of Trade to the effect that Section 1 of the Patents 
Act, 1902, shall come into operation on January 1 
next (1905). This Section enacts that (1) where an 
application for a patent has been made, and a com- 
plete specification has been filed by the applicant, 
the examiner shall forthwith, in addition to ascer- 
taining whether the complete specification has been 
prepared in the prescribed manner, and whether 
the invention particularly described in the complete 
specification is substantially the same as that which 
is described in the provisional specification, where 
such has been filed, make a further investigation 
into the question whether the invention claimed 
has been wholly, or in part, claimed or described in 
any, and what, specifications, other than provisional 
Specifications not followed by complete specifica- 
tions, published before the date of the application, 
and filed pursuant to any application for a patent 
made in the United Kingdom within fifty years 
next before the date of the application; (2) 
that the result. of this inquiry, if it appears 
that the invention has been wholly, or in part, 
claimed or described in any such specification, 
shill be communicated to the applicant, who 
may, within such time as may be prescribed, 
amend his specification, and that if amended, the 
Specification shall be investigated in order to ascer- 
tain whether the specification is still open to ob- 
jection on the ground that the invention claimed 
has been previously claimed or described as above 
mentioned ; (3) that a report shall be made to the 





Comptroller by the examiner as to. the result of his 
investigation ; (4) that such reports to the Comp- 
troller shall not be published or open to public 
inspection, and shall not be produced, or inspected, 
in any legal proceedings, unless the Court, or the 
officer having power to order discovery in such legal 
proceedings, shall certify that such production or 
inspection is desirable in the interests of justice 
and ought to be allowed ; (5) that if the Comp- 
troller be satisfied that no objection exists to the 
specification on the ground that the invention 
claimed therein has been wholly, or in part, claimed 
or described in a previous specification within the 
period above mentioned, or on any other of the 
existing grounds of objectipn, he shall accept the 
same ; (6) that if the Comptroller be not so satisfied, 
he shall, after hearing the applicant, and unless 
the objection be removed by an amendment 
satisfactory to the Comptroller, decide whether 
a reference to any, and, if so, to what, prior speci- 
fication ought to be made in the specification 
by way of notice to the public; (7) that an 
appeal lie from the said decision of the Comptroller 
to the Law Officer ; (8) that the period between the 
application for provisional protection and the filing 
of the complete specification be reduced by three 
months; (9) that the inquiries and reports de- 
manded by this Act shall not be held in any way 
to guarantee the validity of any patent, and that 
no liability shall be incurred by the Board of Trade, 
or any officer thereof, by reason of, or in connection 
with, any such inquiry or report, or any proceed- 
ing consequent thereon ; (19) that, in addition to 
the existing fees, a fee not exceeding 1l. shall be 
prescribed in respect of the investigation, and that 
this fee shall be payable on the sealing of the 
patent. 

The details of the practical working of Section 1 
will, of course, depend to a considerable extent 
upon the rules, which will, no doubt, be issued in 
due course. 

The Act, it will be seen, only requires that the 
investigation shall extend back through British com- 
plete specifications dated less than fifty years pre- 
vious to the date of the application. It is true 
that the period over which the search is to extend 
is not as long as we should have wished, nor does 
it include much that we should have liked to have 
seen included. But any investigation as to novelty 
is better than none at all. It is very desirable 
that, so far as is reasonably possible, an applicant 
for a patent should be saved the expense of a 
search, and protected, so to speak, from the loss 
which inventors now frequently incur through 
spending time and money over an invention which 
turns out to have been anticipated. It has often 
been said that it is not worth while to incur the 
expense of preliminary examination, because it 
is impracticable to make an investigation that 
can be regarded as complete, and that even 
in countries where a thorough investigation is 
supposed to take place, it is never safe to assume 
that novelty has been proved by the grant of a 
patent. Experience shows that mistakes will 
occur, and that anticipatory matter will escape the 
notice of those in search of it. Yet, nevertheless, 
in many cases facts are brought to the inventor’s 
notice to his great advantage. Sometimes he be- 
comes satisfied that his invention has been antici- 

ated, sometimes that it is partly old. In the 
atter case he may amend his specification and 
claim so as to distinguish the old from the new, 
and in the former case he allows his application to 
lapse, and is thus spared further useless expendi- 
ture of time and money. But it must be remem- 
bered that there are two sides to every question. 
Each side has its supporters, but we think that 
both parties will agree that it is desirable, in the 
interests alike of inventors and the public, that 
something should be done to protect both, as far as 
is practicable, from the inconvenience and loss they 
are respectively liable to under our existing prac- 
tice. ‘This, we are strongly of opinion, is a result 
that will accrue from the new Act. 

The new Act, while instituting the plan of prelimi- 
nary official examination as to novelty, does not give 


the Comptroller power to refuse a patent when he_ 
considers that there is an absence of novelty. This | 


power of refusal, which is given, for instance, to the 
German Patent Office examiners, is very objection- 
able, and does, in many instances, grievous harm, 
for examiners are only human, and often make 
mistakes, as do other mortals. Patents are refused 
that ought to be granted, and patents are granted 
for inventions believed to be new, but which, in 
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reality, are old. Thus wrong is, in the one case, 
inflicted upon the undeserving, and very much - 
maligned, inventor ; and, in the other case, the public 
are deceived, and so very often are the patentees 
themselves. The Act also gets rid of the complaint 
that is so frequently heard under our existing 
practice, that the Government takes the inventar’s 
money, renders him no assistance, and gives him 
a patent for an old thing without a word of warn- 
ing. This cry can now no longer be raised, for the 
applicant’s attention will be expressly drawn to any 
prior specification, within the limits of the search, 
which seems to bear on his claims. The inventor 
will not, therefore, be left groping in the dark, trying 
to avoid the various pitfalls which beset his path, 
but light--though only to a limited extent, it is 
true—will be shed upon his path, and he will be 
enabled to draft his claims with greater confidence, 
having in view the state of public knowledge as 
disclosed by the search. 

The Comptroller, though he has not the power 
to refuse the grant of a patent under this Act, has 
the right to require that the applicant amend his 
specification so as to remove any objection which 
he may have thereto, consequent upon the prior 
matter brought to his knowledge as the result 
of the investigation made by the examiner, and 
he can, if the amendment be not made or be 
not to his mind satisfactory, insert a reference 
to a prior specification by way of notice to the 
public. This reference will be one that will give 
ample disclosure of anticipatory matter, and, we 
assume, in an extreme case, will be one that will 
refer to the prior specification by number and date. 
But the insertion of a reference to anticipatory 
matter will do no harm, as such references are 
now frequently introduced, in the first instance, 
by applicants for patents into their specifica- 
tions, for the purpose of more clearly defining 
their inventions, and they would not be open 
to the interpretation that they involved any 
adverse official criticism affecting the patenta- 
bility of the subject-matter. But in the un- 
likely event of the prior specification the appli- 
cant was called upon to refer to by number and 
date, having no bearing. upon his invention, the 
reference to it would do no harm. The course that 
is, therefore, to be adopted under the Act will not 
influence unfavourably persons that are approached 
by the patentee, as would the plan that was at one 
time put forward, that an entry be made on the 
official records, or the specification or letters patent 
endorsed to the effect that certain patents had been 
cited as bearing on the invention. On the other 
hand, the procedure that is laid down will show ts 
the public how much and how little the inventor is 
entitled to. The public cannot complain, for the 
specification will clearly show, and they will see at 
a glance, exactly what it is they are entitled to do 
without the patentee’s authority. If the citation 
amounted to a full and complete anticipation, the 
applicant would naturally abandon his application ; 
but even if he persisted in its prosecution, he would 
still have his patent, but on a specification which 
would carry its own condemnation. 

As the Act does not couple with official ex- 
amination as to novelty the power to reject appli- 
cations where the Comptroller is not satisfied that 
the applicant’s specification discloses, and that his 
claims are limited to, what is really patentable, the 
5 rays is protected from an injustice which 
obtains in other countries where the examiners 
have power to refuse the grant of a patent. The 
examiner can only form a judgment based upon 
general information. The difference between suc- 
cess and failure is often a question of degree. It 
is in many cases quite impossible to arrive at a 
just appreciation of an invention from the mere 
examination of a written statement thereof. Asa 
rule, when a patent is demanded the examiner has 
nothing before him beyond the inventor's specifi- 
cation, and from what this specification conveys 
to his mind, and from what he gathers from 
a comparison with prior specifications, he has 
to determine whether the invention is patentable 
or not. But patentability is also a question of 
degree. We could cite many cases to show how 
opinions are liable to differ on the subject of 
patentability, even where ample evidence is avail- 
able, which is very rarely the case at the time of 
The correct answer 
to the question cannot, in most cases, be given 
from a simple comparison of two descriptions, 
for a small alteration, trivial though it may seem 
when some one has seen what was wanted, may 
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mean the difference between success and failure. 
And in such close cases the examiner has the 
wer to act as judge. What is usually the result ? 


he patent is refused, and the inventor has no 
remedy. 
We do not think that it can be gainsaid that the 


manufacturing industry in this country has, in the 
ast, greatly benefited from the introduction of 
inventions under patents which, had preliminary 
examination and the power of refusal obtained, 
would probably have been refused, but which, 
having been granted, and having led to important 
industrial and commercial results, have been, with 
the practical evidence then available, upheld by 
the Courts. 

But we think enough has been said to prove that 
the new Act will prove a blessing to manufacturers 
and inventors. The latter will be protected against 
themselves, and the former will be protected against 
those unprincipled persons who obtain patents with 
unjustifiable claims, merely for the purpose of 
levying blackmail, which is obviously detrimental 
to trade and manufacturers. 

Many inventors have been anxiously considering 
whether they should apply for patents now or wait 
until Section 1 of the Act comes into force. Now 
the provisions of this section will have effect only 
in respect of applications made after December 31 
next. Every application pending before the com- 
ing into force of this section will remain un- 
affected by the provisions of the section ; but in 
all other respects the other sections of the Act and 
the other Acts in force will extend to all patents 
granted before the commencement of the operation 
of the section or on applications then pending. 
Also an invention covered by any patent granted 
on an application to which Section 1 applies shall 
not be deemed to have been anticipated by reason 
only of its publication in a specification deposited 
pursuant to an application made in the United 
Kingdom not less than fifty years before the date 
of the application for a patent therefor, or of its 
publication in a “tage specification of any 
date not followed by a complete specification. 

A second question affecting both manufacturers 
and patentees is dealt with in the present Act. 
This is the question of compulsory licenses, but 
we have not space in which to discuss this part of 
the Act. Moreover, the part of the Act dealing 
with this question has been in operation for some 
time, and has not been held back, as has Section 1, 
to enable the officials of the Patent Office to pre- 
pare for the extra work that they will now have to 
do, and to enlarge and train the staff in their new 
duties. 








THE WORKMEN’S COMPENSATION 
ACT, 1897. 

Ir has often fallen to our lot to comment upon 
the working of the above measure. The fact that 
a series of law reports have been issued dealing 
only with cases arising under this Act (and the 
Acts of 1900) bears testimony to the fact that it 
has proved difficult of interpretation. But mere 
cloudiness of meaning is by no means its only 
defect. The very persons for whose ostensible 
benefit it was placed upon the Statute-Book are 
now beginning to find out that the Act which 
makes what is apparently a generous provision for 
the injured workman is fraught with consequences 
which were certainly net in the public mind when 
it was passed into law. 

When commenting recently upon the report of 
the Commissioners who were appointed to inquire 
into the working.of the Act, we | special atten- 
tion to a fact which the Commissioners had ob- 
served—namely, that the tendency of the Act had 
been to lead to the employment of younger men. 
When the liability to pay damages in the case of 
injury or death is so serious, the employer natu- 
rally prefers to engage the young and hearty work- 
man rather than the older end more delicate man. 
If the testimony of the Commissioners upon this 
point is not sufficient, it is useful to refer to the 
views of the friendly societies upon this question. 

It appears that at the conference of the Odd- 
fellows at Chester, on Saturday, September 17, it 
was represented that a serious drain would be made 
on the funds of friendly societies by the operation 
of the Workmen’s Compensation Act. Mr. Bicker- 
ton, the conference secretary, said that formerly 
men who met with slight accidents resumed work 
after being home for a day or two ; but now, because 
the official management recognised the increased 





responsibility, they must stay at home until 
thoroughly recovered, and thus they were a drain 
on the funds of the lodges. There was also the 
difficulty of old men retaining their employment. 
Under this Act men were old ten years before their 
time. Not twelve months ago the manager of a col- 
liery he knew issued instructions to under-managers 
to get rid of all men over forty-five. Men were 
coming on the sick funds of their lodges because 
nobody would employ them. The time had arrived 
when friendly societies must appeal to Parliament 
for help, for Parliament had passed legislation the 
tendency of which was to throw men out of em- 
ployment. Mr. Mills, deputy grand master of the 
Order, said that as long as the labour market was 
crowded any slight failing in a man’s eyesight or 
steadiness of hand would be the signal for getting 
rid of him, and the claims on the funds of friendly 
societies would be increased enormously. 

In the light of these very serious statements one 
naturally seeks fora remedy. What do the trade 
unions, who are supposed to have the interest of 
the men at heart, say with regard to the Workmen’s 
Compensation Acts? So far as can be gathered, 
their only objection to these Acts is the fact that 
they are not sufficiently wide—that their provisions 
are not extended to every class of workman. The 
probability of the. Workmen’s Compensation Acts 
tending to prejudice the livelihood of the older 
workmen was never brought forward when all the 
clamour was loudly in favour of universal com- 

nsation. ‘ 

The fact that there is no remedy for this very 
real evil (for is it not an evil system which deprives 
a man of forty-five of his means of livelihood ?) is 
but another illustration of the dangers which attend 
upon that paternal legislation which deliberately 
interferes with the laws of supply and demand. 
An Act of Parliament may compel the employer to 
pay compensation. to an injured. workman ; but 
unless the Act contains some clause to compel the 
master to keep the workman in his employment, 
it is obvious that the master can avoid the risk of 
liability in respect of that workman by getting rid 
of him immediately. 

As it seems to us, the only way for the workman 
to protect himself from the chance of being 
stranded, when he has many years of good work 
left in him, is to obtain employment with some 
one who is insured against the risks of the Work- 
men’s Compensation Acts, or who has obtained 
the sanction of the Registrar of Friendly Societies 
to some scheme of compensation which takes the 
place of the Act. In these cases the risk of having 
to pay a large sum by way of compensation is not 
nearly so serious a matter for the employer. 








BRITISH AND FOREIGN STEEL 
TRACK-WORK. 

On another page of this issue we publish some 
illustrations and a description of certain street rail- 
way track-work, or ‘‘ lay-outs,” to adopt a useful 
but ungraceful expression, which have been sup- 
plied by a Sheffield firm for the London County 
Council conduit tramways in South London. We 
comment on the difficult nature of these steel 
castings and the successful way in which the 
Hadfield Steel Foundry Company, of Sheffield, 
have overcome these difficulties. We have greater 
pleasure in doing this because the facts referred 
to show that even in street railway track and in 
steel-making—branches of industry in which it has 
often been said we cannot pretend to compete 
with our American friends—this country can, at 
any rate, hold its own. Indeed, we would go 
further, for we doubt if any foreign firm could 
compass the work that the Hadfield Company have 
so successfully accomplished. It is worth while 
considering for a moment what the production of 
the points and crossings we now illustrate has in- 
volved. In the first place there is the design. 
Engineers—even those who are not railway engineers 
—do not need to be told that the vital part of 
track-work is at the points and crossings. The 
metal has to be drawn down to an angle, and it is 
also subjected to the impact of wheels which, with 
the heavy stock of the present day, results in 
severe blows. That refers, however, more to rail- 
way practice than to tramway work ; but in any 
case the stresses are considerable. In conduit 
street railways especially it is necessary, in order 
to obtain satisfactory results, to have rigid connec- 
tion between the rails and the slot-opening. This, 
at points and crossings, it is not easy to secure by 





means of a structure built up in the ordinary way. 
The requirements, therefore, point to the desir. 
ability of using castings, for it is obvious that no 
welded construction would be practically possible. 
The design being settled, the next point to consider 
is the material. That, of course, must be steel : 
but the recognition of this by no means solves the 
problem—at any rate, for those who are determined 
to get the best results. There are now so many 
kinds of steel that the very big question remains, 
Which would be the best to employ? It is easy to 
get a very soft material ; but that quickly wears oy 
is deformed, whilst a very hard material will frac- 
ture. Moreover, the form of the castings necessitates 
a metal that will run freely in the mould and will not 
in any way lead to blow-holes. All these problems 
need for their solution a combination of engineer- 
ing and metallurgical knowledge which certainly 
would not be at the command of any firm that had 
gone to sleep for the last ten or twenty years, in 
the way we have sometimes been told is charac- 
teristic of the steel-makers of this country. 

In the engineering department of the Hadfield 
Company surveys are made for any work of this 
nature that has to be done ; competent men being 
sent out to discover what the situation demands, 
and also to note defects found by experience in 
existing installations. In the particular contract, 
of which we illustrate a. part, 202 detailed drawings 
have been prepared; a very different method of 
procedure to that of instructing a junior draughts- 
man to copy or adapt something that has before 
been done somewhere else. It is, however, the 
metallurgical question—the selection of a suitable 
material—that is the mostimportantand difficult part 
of the problem. Weare not permitted to know ex- 
actly what is the composition of the steel used for the 
purpose under consideration, but we are informed 
that it has only been arrived at after considerable 
research. What this means in the case of the works 
over which Mr. Hadfield presides is well known 
to many of our readers. The communications to 
various technical societies, detailing new discoveries, 
and setting forth fresh departures in metallurgy 
emanating from the laboratories of the company, 
are sufficient indication how the work has been 
carried on. We venture to say that in no indus- 
trial undertaking in Germany, or elsewhere, is 
patient research and scientific deduetion more inti- 
mately brought to bear on the practical problem of 
securing the most efficient material for the various 
needs of the engineer. In nothing is this more 
apparent than in the application of the particular 
description of manganese steel, known as ‘‘ Era” 
steel, of which Mr. Hadfield has discovered the 
secret of manufacture. Plates of this are intro- 
duced into the cast-steel crossings and intersections, 
the combined hardness and toughness of this metal 
rendering it almost an ideal material for this pur- 
pose. Asis well known, the evolution of the process 
by which this iron and other alloys are manufactured 
was the result of investigations which kept the Had- 
field laboratories busy for a period that may have 
appeared commercially unwise to those who did 
not recognise that what may appear lavish expendi- 
ture upon the acquirement of knowledge is, if 
wisely conducted, one of the very best invest- 
ments of capital. At any rate, the Hadfield Steel 
Company have received a handsome return from 
expenditure on their research department ; and the 
ability with which their managing director has 
turned scientific knowledge to practical uses is an 
example of ‘‘ applied science ” in its most fortunate 
aspect. 

We have referred here exclusively to one firm of 
steel-makers, not, we are sure it will be understood, 
with a view to making invidious comparisons with 
other British companies, but simply from the acci- 
dent that we happen to have been lately brought 
in contact with this happy example of English enter- 
prise. Fortunately, there are other steel-making 
establishments in the country which worthily 
uphold our best traditions of sound material and 
good wotkmanship. Great Britain has not been 
able to maintain her ancient position among nations 
as the country producing the largest amount of 
steel. There are reasons for that, partly geogra- 
phical, partly economic, and partly owing to the 
richer natural resources of other lands. It may be, 
too, we were a little over prosperous, and under- 
valued our competitors. We can never expect, 
under present conditions, to rival the enormous steel 
output of the United States, if only because we 
have not the demand of a vast undeveloped terri- 
tory ; but where the question of quality, not of 
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quantity, is concerned the steel-makers of Great 
Britain have always held their own, and have never 
had occasion to feel they have betrayed the interests 
of their country. 








THE FIRE SERVICE COMMISSION’S 
VISIT TO CENTRAL EUROPE. 

Hap the Fire Service Commission, which was 
organised by the British Fire-Prevention Uom- 
mittee to visit Central Europe, and to attend the 
Budapest Fire Congress, been devoted to some more 
popular subject, our daily contemporaries would no 
doubt have accorded their movements considerable 
attention. The Commission got through a great 
amount of useful work in a limited time, and its 
work not only had its educational value, but also a 
certain political significance. With, however, so 
prosaic a subject as that of our annual fire wastage— 
a matter which, we would nevertheless remind our 
readers, costs us in actual waste annually about 
half the amount we usually spend on our Navy— 
the interest exhibited by the Press was limited to 
the Times, a journal which, to its credit, does 
occasionally give the fire question some attention. 

The Committee’s object was to obtain informa- 
tion and to report upon the fire-preventive measures 
and fire-service arrangements of the cities of Vienna, 
Budapest, Nuremberg, Cologne, and Frankfort, 
having special regard to the question of the safety 
from fire of theatres, and of warehouses and other 
tall buildings. The Commission had also to inquire 
into the alarm, life-saving, and general equipment 
of the local fire brigades. It further was commis- 
sioned to attend the Budapest Fire Congress, to 
which the executive officers of the British Fire- 
Frevention Committee and the National Fire 
Brigades’ Union had been most cordially invited 
by the Hungarian Fire Brigades’ Association. 

The Commission numbered ten executive officers 
of these two bodies, and ably represented the 
volunteer and professional fire and salvage service, 
as well as the preventive interests so closely 
associated with the architect, the surveyor, the 
civil engineer, and the insurance expert. It was 
pleasant to observe that the interests of the fire 
service and of the technical sciences were frequently 
identified in the same person. Thus a well-known 
provincial architect (an F.R.1.B.A. and F.S.I.) also 
attended as chief of his borough fire brigade, and 
a well-known London district surveyor was also 
able to assist in representing the Volunteer Fire 
Service, with which he is connected at his country 
home. The closer this fusion between fire ser- 
vice, building, and engineering, the better for fire 
protection. In fact, it is in those countries and 
localities where this fusion has become very close 
that the fire-waste is being markedly reduced. 

The Commission, we would explain, thought 
wise to adopt the principles of voluntary discip- 
line. It had its chairman (Mr. Edwin O. Sachs) ; 
its joint-secretaries (Mr. Horace. Folker, general 
hon. secretary of the N.F.B.U., and Mr. Mars- 
land, general hon. secretary of the B.F.P.C.); 
further, an hon. baggage-master, and each member 
of the Commission in turn acted as “ officer-of-the- 
day,” whereby much routine work naturally fell to 
the individual for the 24 hours in question. The 
general working powers of the party were very 
materially enhanced by this arrangement. The 
cost of the journey, which was borne by the 
gas remained within the estimated figure of 

OL. 

Facilities were accorded the Commission wher- 
ever they went ; and it was generally remarked that 
in this case the British consular representatives cer- 
tainly showed more than ordinary interest in making 
practical arrangements to facilitate the work of 
the Commissioners. His Majesty’s Consular Ser- 
Vice in Germany was certainly very much alive to 
the technical requirements of the party, and was 
in close touch with the local authorities, and this 
was the more important as several of the members 
of the Commission were also entrusted with the 
preparation of special reports for the various public 
authorities, amongst them, we believe, for one of 
our Government departments, and for a well-known 
municipality. 
t The railway and shipping companies also ex- 
ended every possible courtesy, whilst the various 
municipalities were profuse in hospitality. The 
aed duration of the journey, which extended to 

udapest, was seventeen days, of which four were 
occupied in actual travelling, and three were wisely 
given over to rest. Thus the ten members had ten 


working days, giving an aggregate of 100 days, 
applied to the very useful purpose of the journey. 


Tue Bupapest ConGREss. 

The Budapest Congress, which was conducted 
under the auspices of the International Fire- 
Service Council, and held at the invitation of the 
Hungarian Fire-Brigades’ Union, was a smaller 
affair than the London Congress of 1903. It was 
also, more particularly, a Fire-Service Congress, as 
distinct from a Fire-Prevention Congress, although 
the subject-matter of the former naturally overlaps 
that of the latter. At the London Fire-Prevention 
Congress quite a third of the members were archi- 
tects and engineers, one-third were municipal 
representatives, and one-third were firemen. he 
proportion at the Budapest Fire-Service Congress 
was approximately two-thirds firemen to an aggre- 
gate one-third of the various technical professions 
and official representatives. The meeting, in fact, 
brought together very nearly all the best men in 
the fire service, and one saw sitting side by side 
the chiefs of the Paris Fire-Service Regiment, of 
the Berlin Fire- Police Department, of the %t. 
Petersburg Municipal Brigade, of the London 
Salvage Corps, and of the Roman Pompieri. One 
also saw side by side the heads of every leading 
Continental fire brigade organisation from the 
Imperial Russian Fire Society in the East to the 
French Fire Federation in the West. 

The work at this Congress, as far as the conference 
papers were concerned, was limited to six subjects, 
partially fire preventive, partially tire service— 
namely, protection in theatres, in mills, and the 
chemistry of fire prevention on the one side, 
with questions of long ladders, fire alarms, and the 
Baltimore Fire on the other. The papers were of 
fair average interest. The discussion in several in- 
stances was particularly good. The resolutions were 
of a more practical character than ordinarily, and the 
general feeling of the meetings was that they were 
eminently satisfactory, despite the usual disadvan- 
tages of the absence of acommon language. But 
more important even than the actual papers and 
debates were, firstly, the executive meetings of 
the International Fire Service Council, which were 
fixed for Budapest ; and, secondly, several informal 
meetings between various parties interested in the 
development of fire-preventive measures. As far 
as the International Fire Service Council was con- 
cerned, Budapest confirmed its much discussed 
statutes ; put a good executive into office for the 
impending four years ; definitely fixed Luxemburg, 
a most suitable neutral territory, as its seat; and 
also generally detailed its programme of work, 
which should be of the utmost general and public 
utility. An English, French, and German fire dic- 
tionary and a universal form for primary fire 
statistics are among the first subjects it will have 
under consideration. Regarding the many private 
conferences, the closer association of the profes- 
sional and the volunteer fire chiefs with the archi- 
tect and surveyor called for comment. 


Frre BricabeEs. 


The Budapest City Fire Brigade could net provide 
the Commission with much that was instructive ; 
but, on the other hand, the visitors were much 
impressed by the excellent organisation of the fac- 
tory fire brigades, more particularly those in con- 
nection with the steam flour mills which abound 
in the Hungarian capital. A small fire exhibition 
which was being held at Budapest did not show 
anything very novel. 

At Vienna, on the other hand, the Commissioners 
found a brigade which, as far as equipment was 
concerned, probably takes the lead on the Continent. 
It is not a very brilliantly-organised brigade, and. 
its headquarters station—a very old building—is 
probably among the worst in Europe ; but as far 
as equipment is concerned it ranks exceedingly 
high. Its chemical engines, its pneumatic long 
ladders, and other gear, were of first-class finish, 
well kept, and splendidly handled by the fire- 
men. The brigade travels fast, and gets to work 
very promptly, and it turns out in consider- 
able strength to all calls. The force comprises the 
very excellent arrangement of a professional brigade 
supplemented by volunteer brigades in the suburbs 
and outlying districts. The volunteer brigades are 
a and uniformed by the municipality. They 
also have a permanent staff of from two to four 


professional firemen attached to their stations, but 
they are otherwise entirely independent volunteer 
corps, working as individual units, but taking their 








orders from headquarters. How well Vienna is 
cusipyet can be seen from the fact that even the 
suburban volunteer forces had excellent combined 
chemical engines with 80-ft. mechanical long 
ladders, and the volunteer firemen certainly drilled 
exceedingly smartly. 

This combination of a professional fire brigade 
with a volunteer service fur the suburbs and out- 
lying districts, all under one control, was again 
found at Munich, at Nuremberg, at Frankfort, and 
at Cologne, and everywhere the system seemed to 
work very well. The volunteers, besides protecting 
their outlying districts, serve as a very important 
reserve in case of great emergencies in the centre 
of the towns in question. Munich, Nuremberg, 
Frankfort, and Cologne all had perfect new fire- 
stations, of which that at Munich was the most 
elaborate, and hence also the most expensive ; and 
that at Cologne was probably the most practical 
and most economically built. ; 

The appliances throughout Germany were found 
to be of a high standard, with the exception of the 
steam fire-engines, which are not up to our ideals. 
In long ladders, both mechanical and manual, and 
in chemical fire-engines, these brigades have all 
reached a very high grade. The German services 
are very carefully organised, well ‘drilled, and 
the individual officers and men are of fair 
education, both technical and general. The whole 
tendency of these brigades is to get building 
artizans into the force if they can, and a scaf- 
folder, bricklayer, or carpenter, who has served his 
time in the army, is looked upon as the _ best 
material. As to the officers, the ranker is almost 
tabooed. The officers are recruited, it would appear, 
even in the smallest towns in Germany, from among 
borough surveyors, city engineers, or, exceptionally, 
from the Royal Engineers, preference being given 
to professional men who have done their time in 


the army, and who hold commissions as officers. 


in the reserves. 

During the last 15 years the whole tendency has 
been to establish intimate relations between the 
fire service and the practice of fireproof building 
construction, and the successful results attained 
at Hamburg, where the chief district surveyor was 
appointed fire chief, and after about 10 years’ sys- 
tematic work broke the back of the Hamburg conflag- 
ration hazard, has served as an object-lesson which 
is now being copied everywhere.. In earlier times 
army officers were transferred to these fire brigades, 
and this practice was certainly not such a success. 

An eminently interesting system and economic 
management were found at Nuremberg, where the 
fire brigade and the municipal workshops work hand 
in hand, each artisan in the municipal workshops 
being a fireman. It was interesting to see how 
about thirty workmen, all at work on different 
trades, were able to throw down their tools, clothe, 
run about 100 ft., get their engines out, and ‘‘turn 
out” with a chemical engine, a steamer, and an 
80-ft. long ladder, in 41? seconds. 

Of volunteer brigades in the smaller urban dis- 
tricts, where no professional brigades are engaged, 
the Commission were much ‘interested in the one 
of Salzburg and another at Presburg, both of which 
were well equipped. In both these places there 
were two 80-ft. long ladders, and very neatly fitted 
fire-stations. 


WAREHOUSES AND STORES. 


Considerable attention was paid by the Commis- 
sion to new warehouses and store buildings, but 
more particularly to the large retail stores so 
common to the Continent at the present moment. 
They had an opportunity of seeing the stores which 
were burnt down at Budapest, involving consider- 
able loss of life, also new stores at Vienna, Munich, 
Frankfort, and Cologne. Those at Munich were 
certainly by far the most advanced in planning and 
construction, and were of an eminently instructive 
character. In one of these ferro-concrete was being 
used throughout. Considerable comment was made 
on the enormous time it takes to get building plans 

ed in Munich, and the building owner is cer- 
tainly better off in this country. 

A very interesting feature relating to these 
building improvements at Munich was the combina- 
tion of the fire brigade’s chief office with that of 
the building-inspection department, the fire chief 
being in charge of both, and the upper floors of the 
chief fire station being devoted to this department. 


THEATRES. 


Probably one of the most remarkable of the things: 





that were shown the Commission was the putting into 
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action of the entire set of sprinklers for the stage of 
the Royal Opera House at Budapest. To see the 
actual effect of sprinklers for so large an area, and 
from such a height as the stage of the large Royal 
Opera House, was alone worth the journey to 
Budapest ; and it was obvious to all present that 
when the sprinklers really have got to work, very 
little fire can live under them. 

We have dealt with the mechanical equipment of 
stages fully in earlier years, so we will not touch 
again on the excellence of the mechanical equipment 
of many of these foreign theatres. We would only 
repeat that the metallic stage is certainly the sine 
quad non of the modern theatre, and that the well- 
managed theatre stage nowadays requires a first- 
class engineering staff. 

Of the stages visited by the Commission, pro- 
bably that of the Cologne Theatre was the most 
interesting, together with the great Hofburg at 
Vienna, which certainly remains the most elabo- 
rate in the world. 

Conciusion. 

In conclusion we would lay stress on the 
importance of such visits to the Continent of 
Europe, for by seeing the best of what there is on 
the Continent, in a systematic manner, with all due 
facilities, an immeasurable amount must be learnt 
by commissioners, and again disseminated by them 
amongst their colleagues. Whether this dissemina- 
tion of information be in the form of an official 
report, or by word of mouth from individual 
member to individual coileague, it is immaterial ; 
in fact, perhaps the dissemination of information 
by word of mouth is more valuable than that 
which is effected in report form. 

It is to be hoped that this experiment of the 
British Fire-Prevention Committee may be re- 
peated, as it must be of benefit to their efforts to 
reduce the wastage of life and property from fire 
in these Islands. 








NOTES. 
Cement IN SourHEeRN Russia. 

Some twenty years ago a new era may be said 
to have been inaugurated in the Russian cement 
industry by a new cement stone, which was 
then discovered in Caucasus, of such quality that 
it was only necessary to kiln it in order to produce 
a good cement. This was a departure of con- 
siderable financial importance, as the cost of 
production was materially reduced ; but the more 
old-fashioned method was in many places con- 
tinued, as the works were mostly situated in the 
vicinity of the large towns, and the question 
of freight is one of considerable importance, 
as far as cement is concerned. The erection 
of the Noworossij Cement Works, by the Black 
Sea Company, for cement manufacture, wrought, 
however, a great change in this trade. The 
works are situated immediately on the borders 
of the Black Sea, and surrounded by immense 
deposits of natural cement stone; and the com- 
pany was not long in securing the whole of the 
southern market, in addition to which an im- 
portant export trade sprang up to various Medi- 
terranean countries, the more so as other factories 
were started in the same locality. All these works 
have formed a cartel, and have a joint selling office 
in St. Petersburg ; by degrees the area in which 
they do business has extended, and they now ship 
considerable quantities to the Baltic ports of 
Russia. The annual production of the South 
Russian Cement Cartel amounts to some 2,300,000 
barrels of 11 poods gross (396 lb.), and it is steadily 
increasing. There is every reason to believe that 
the natural cement manufacture in Russia will in 
time entirely predominate other processes. 

THe Propvuction or Mica in THE UNITED States. 

According to the Journal of the Franklin Insti- 
tute, the total quantity of mica produced in the 
United States in 1902 was as follows :—Plate mica, 
373,266 lb., valued at 83,813 dols.; scrap mica, 
1028 short tons, valued at 13,081 dols.; and mica 
rough, as mined, or unmanufactured, 372 short tons, 
valued at 21,925 dols., making a total value of 
118,849 dols. The recent increase in the production 
of plate mica is due to the increasing quantity of 
small-sized mica discs and rectangular sheets that 
are used for electrical purposes. Some of the small 


clear pieces, which are obtained when cutting u 
the large sheets, are split very thin, re-arranged, an 
cemented closely together, forming large sheets, 
called micanite, which can afterwards be cut to any 
desired shape or size. 


For some purposes these 





sheets of micanite answer quite as well as the 
natural sheets, and are much cheaper. Scrap mica 
is now manufactured into a covering for steam- 

ipes, in place of the more expensive asbestos. 

aste mica is used in the manufacture of wall- 
papers and lubricants. There was a large falling- 
off in the production of scrap mica in 1902. There 
is an increasing demand for mica in the United 
States, and large quantities are imported from 
India, as it can be delivered from that country at a 
cheaper rate than it can be mined in some places in 
the United States. Though widely distributed, the 
actual mining of mica has, so far, been very limited, 
being confined to North Carolina, New Hampshire, 
South Dakota, New Mexico, Idaho, Virginia, and 
Colorado. Some development work has been 
carried on in California, Nevada, Maine, Alabama, 
and Georgia, for in these States good deposits of 
mica are known to exist, but are not now available 
on account of their distance from railroads and 
other means of transport. 


Maenetic ALLoys not ContTaInine Iron. 


A short time ago we drew attention to the 
peculiar alloys of manganese, copper, and alumi 
nium which Heusler has found to be highly mag- 
netic, and on which Mr. Hadfield commented before 
the British Association. Mr. L. Austin has recently 
examined these alloys in order to ascertain whether 
the magnetisation was accompanied by any change 
in length. The coil which he used for this pur- 
pose had a length of 50 centimetres, and con- 
sisted of 6138 turns of 1.8-millimetre copper wire ; 
it was wound on a brass tube with double walls, 
cold water being kept circulating through the 
annular space. The test-bar of the alloy being 
0.6 centimetre in diameter and only 17.5 centi- 
metres long, brass tubes were fitted over its 
ends. The mirror apparatus by which Austin 
determined the slight change in length is 
interesting. Two glass plates were separated 
by two steel needles, placed vertically; when 
the one plate was moved endwise, the needles rolled 
or turned through a certain angle, and this 
angle was measured with the aid of a long 
pointer attached to one of the needles. The ex- 
periments showed that the alloy expands when it 
is magnetised, and that for low fields the expansion 
is almost proportional to the field intensity. The 
greatest expansion, amounting to 11.10-’ of the 
length of the bar, was observed in a field of 400 
units ; this is equivalent to about one-third of the 
expansion which iron shows on being magnetised. 
In stronger fields the aluminium alloy contracted 
in a peculiar way, which has so far baffled exact de- 
termination ; for the contraction goes on for days 
in fields of constant intensity, and as it amounts to 
several tenths of a millimetre, it masks any expan- 
tion. Mr. Austin will continue his investigation, 
an account of which he has recently communicated 
so the German Physical Society. 


OVERHANGING BRANCHES. 


In a case which was decided in the Divisional 
Court last term, the learned . judges laid down 
what they stated to be a new cause of action. It 
appeared that the boughs of certain trees on 
the defendant’s land overhung the plaintiff’s land. 
The plaintiff brought an action for trespass, 
and for an injunction to restrain the defendant 
from allowing his branches to remain in this 
position. The Court decided in favour of the 
— Although, according to a well-known 
egal text-book, no action of this kind ever seems 
to have been brought before, it is clear law that a 
landowner is entitled to bring an action for trespass 
against any person who allows anything to be, or 
remain, above or below his property. Land belongs 
to the owner a celo usque ad inferos, so that to 
cross a man’s land in a balloon, or to drive a tunnel 
far below the surface, may be a technical trespass. 
We have said that no action for a trespass caused 
by overhanging branches has ever been brought, 
but there are cases in the law reports which indi- 
cate the rights of persons who consider themselves 
aggrieved by this form of trespass. In a case 
decided many years ago, where A, being the owner 
and occupier of land, permitted the boughs of his 
yew trees to overhang B’s land, with the result 
that B’s horses fed on the yew leaves and were 

isoned, A was held liable for the death of the 
In another case (decided in the Court of 


orses. 
Appeal in 1894) the defendant cut down certain 
branches which were overhanging his property. It 


was held that so long as he did not trespass on the 





land belonging to the owner of the trees for the 
purposes of cutting the branches, he was entitled 
to cut them. It will be seen that the case under 
notice now gives the sufferer a right to call upon 
the owner of the trees to do the cutting himself. 
For the benefit of those who own trees overhanging 
public highways, we may point. out that this 
decision will not give the highway. authority any 
right to call upon the frontagers to remove 
branches. The interest of the highway authority 
in the road is confined to ensuring that it shall be 
kept free for such traffic as may reasonably be ex- 
pected to pass along it. Hence, if the lower 
branches are kept short (as they are at present), 
the owners of gardens along highways need~ have 
nothing to fear. 


THe Ve.ocity or Licut oF DIFFERENT 
INTENSITIES. 


A question of fundamental importance, whether 
or not light waves of different intensities are 
ropagated with the same velocity, appears to have 
cen decided in the affirmative by the very careful 
experiments of Dr. Thomas E. Doubt, of Chicago. 
The first experimental investigations of the pro- 
blem, by Lippich and by Muller, date from the 
‘sixties. In 1886 H. Ebert, of Erlangen, conducted 
a series of thorough researches, applying flames of 
thallium and strontium salts, mercury sparks, and 
other sources of monochromatic light whose inten- 
sities he reduced in the ratios of 1 in 20, 30, and 
in the extreme cases of 1 in 250. He found that 
the weakest light was propagated with the same 
velocity as the strongest. This result is fully 
confirmed by Dr. Doubt, who varied the light in- 
tensity within very much wider limits. Dr. Doubt 
has applied the method by the aid of which A. A. 
Michelson and E. W. Morley convinced themselves 
in 1887 that, if there be any relative movement 
between the revolving earth and the luminiferous 
ether, it can only be very small—experiments which 
they have since repeated with the same result ; 
and Dr. Doubt had the benefit of the guidance of 
Professor A. A. Michelson in his researches. A 
bundle of rays from the source of light falls 
upon a half-silvered glass surface, and is there 
divided into two rays, the one being directly 
reflected, say to the left of the glass plate, the other 
refracted and coming out on the right. Both rays 
are then, by mirrors and a prism, reflected several 
times, so that they travel along two parallel paths 
of considerable length, the one in the one direction, 
the other in the opposite direction. The two rays 
finally meet again at the first.glass plate, and if 
either of them should have been delayed in its 
course, there should be interference, which is mea- 
sured by the interferometer. The two long paths 
are through brass tubes, which can be filled with 
different media. The diminution of the light inten- 
sity is produced by interposing a glass plate, silvered 
in strips to varying degrees of opacity, in sucha 
manner that the one ray will be more or less ab- 
sorbed, while the other will pass through undimi- 
nished in intensity. Each ray travelled a distance 
of 460 centimetres (15 ft.); thus, the distance 
traversed was about equal to eight million wave- 
lengths, and it would have been quite possible to 
measure any change in the velocity of propagation 
amounting to 124 centimetres (about 4 ft.). Con- 
ducting the experiment in air, no change was ob- 
served which would represent a diminution of 
57 centimetres in the velocity of propagation, 
when the light intensity was reduced to 1 in 
290,000. When we consider that the velocity of 
light is nearly 300,000 kilometres, or 30,000,000,000 
centimetres, the experiments seem to prove 
definitely that the light intensity does not affect 
the light velocity at all. As sources of light, 
Dr. Doubt used gas-lamps, arc-lamps, and the sun. 
The brass tubes were filled with water or carbon 
bisulphide. In the experiments made with air, 
the diminution in the light intensity was 1 iu 
290,000, as just mentioned ; in water reductions to 
1 in 250,000 and to 1 in 43,000 were tried, and in 
carbon bisulphide the light intensity was also 
reduced to 1 in 43,000. When the two rays tra- 
velled through water, no change in the velocity 
was observed equivalent to 42 centimetres, and in 
carbon bisulphide any actual change could not have 
amounted to 80 centimetres. 








CANADIAN Rat - Maxinc.—The Wellman - Seaver- 
Morgan Company, Cleveland, Ohio, has been awarded a 
tailding a complete new rail mill to be in- 


contract for t 
stalled by the Dominion Iron and Steel Company, 


Limited, Sydney, Nova Scotia. 
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LAUNCHES AND TRIAL TRIPS. 


Messrs. Irvinr’s Shipbuilding and Dry Docks Com. 
any, Limited, launched from their shipyard at West 
{artlepool, on Saturday, the 10th inst., a steel screw 
steamer named the Kingtor, built to the order of Mr. 
B. H. Holman, of London. She measures 342 ft. by 
48 ft. by 24 ft., and has a large cargo capacity. Engines of 
the wipe type are being anppled and fitted 
by Messrs. Blair and Co., Limite3, Stockton, havin 
cylinders 23} in., 39 in., and 64 in. in diameter, with 
42 in. stroke, and two single-ended boilers working at a 
pressure of 180 Ib. 





The s.s. Ottensen was launched by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, on Monday, 
the 12th inst. This screw steamer is being built to the 
order of the Deutsch-Australische D.G., of Hamburg, 
for their service between Hamburg and Australia. She 
is 380 ft. in length by 49? ft. beam, and is being con- 
structed to obtain the highest class in Lloyd’s Register. 
Her engines are also being built by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, and are of 
the four-crank quadruple expansion type, balanced on 
the Yarrow, Schlick, and Tweedy system. They are 
designed to drive the vessel at a speed of nearly 12 knots 
when she is fully loaded. 


On Monday, the 12th inst., Messrs. Craig, Taylor, 
and Co. launched from their Thornaby Shipbuilding 
Yard, Thornaby-on-Tees, the steel screw steamer Lena, 
of the following dimensions :—-316 ft. by 44 ft. by 
22 ft. 6in. moulded. The propelling machinery has been 
constructed by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, the cylinders bein 
22 in., 36 in., and 58 in. in diameter by 39 in. stroke, wit 
two large steel boilers working at 160 lb pressure. The 
vessel fas been built to the order of Messrs. W. T. 
Symonds and Co., Cardiff. 





On Monday, the 12th inst., there was launched from 
the yard of Messrs. David and William Henderson and 
Co., Limited, Partick, a steel screw steamer, since named 
the Chiswick, and of the following dimensions :—Length 
between perpendiculars, 331 ft.; breadth, 50 ft.; depth, 
moulded, 24 ft. 6 in. This boat has been built to the order 
of Messrs. Watts, Watts, and Co., London, and will be 
rated at 3250 grosstons. The machinery, also supplied by 
the builders, consists of one set of triple-expansion engines, 
having cylinders 24 in., 40 in., and 66 in. in diameter by 
45 in. stroke, and two single-ended boilers measuring 
16 ft. by 11 ft., designed for a working pressure of 180 Ib. 


There was launched on Tuesday, the 13th inst., from 
the Wallsend shipyard of Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, a steel screw steamer, 
which has been built to the order of Messrs. Sprostons, 
Limited, of Demerara, for their river — and 
cargo service. The vessel is of the following leading 
dimensions :—Length over all, 147 ft. ; beam, extreme, 
24 ft. 6in. ; depth, moulded, 9 ft. The machinery has 
been constructed by Messrs. J. S. Vaux and Co., of Sun- 
derland, and consists of two sets of triple-expansion 
engines, having cylinders 94 in., 15 in., and 25 in. in dia- 
meter, with 18 in. stroke, steam being supplied by alarge 
single-ended boiler working at 180 lb. pressure. . On 
leaving the ways the vessel was named the Parika. 





The trial trip of the s.s. Ulvsund, built by the Elsinore 
Tron Shipbuilding and Engineering Company, Elsinore, 
Denmark, to the order of the United Steamship Com- 
pany, of Copenhagen, took place in the Sound on Wed- 
nesday, the 14th inst., and was considered very satisfac- 
tory. The vessel is built of steel, and measures 142 ft. 
by 23 ft. by 8 ft. 52 in. The engine is of the triple- 
expansion type, with surface condenser, and indicates 
400 horse-power. was the trial trip an average speed 
. — was attained with a very low consumption 
ot coal. 


There was launched on Wednesday, the 14th inst., from 
the yard of Messrs, Ramage and Ferguson, Limited, 
Leith, a finely-modelled steel-screw steamer, which the 
have built for the Aberdeen, Leith, and Moray Firt 
Steam _ Shipping Company, Limited, Aberdeen. The 
vessel is 186 ft. long between Pigeons, 28 ft. beam, 
and 14 ft. 6 in. moulded depth. The machinery consists of 
a set of triple-expansion engines, having cylinders 17 in., 
27 in., and 45 in. in diameter, with a 33-in. stroke, steam 
being supplied from a large single-ended boiler working 
at 180 1b. pressure, while a large donkey-boiler supplies 
steam for all the auxiliary and deck machinery, On 
leaving the ways the vessel was named James Crombie 
by Miss Murray, Aberdeen. 





At high water on Thursday, the 15th inst., there was 
launched from the north yard of Messrs. Workman, 
Clark, and Co., Limited, lfast, a new vessel named 
Star of Sootland, built to the order of Messrs. J. P. 
Corry and Co., of London. Having regard to the fact 
that a local firm are the owners, there was a departure 
from the ordinary custom of the builders, in that a formal 
christening ceremony was decided upon. The dimensions 
are:—Length, 440 ft.; breadth, 55 ft.; and depth, 33.3 ft. 
Her gross tonnage is about 8000 tons. She has three 
complete steel decks, extending from stem to stern. 


On Thursday, the 15th inst., the new steel screw 
steamer George M. Embiricos, recently launched from 
the yard of Messrs, Short Brothers, Limited, Sunderland, 
to the order of Mr. S. G. Embiricos, of Cardiff, went out 
on trial with very satisfactory results, a mean speed of 
10} knots being easily maintained during several hours’ 








running, the vessel being fully laden. The dimensions 
are :—Length, 365.5 ft.; breadth, 49.25 ft.; and depth, 
moulded, 25 ft.54in. The’ engines have been supplied 
by Messrs. J. Dickinson and Sons, Sunderland. having 
cylinders 25in., 42 in., and 68 in. in diameter, with a 
stroke of 45 in., steam being supplied by two large steel 
boilers working at 180 1b. pressure. 


On Friday, the 16th inst., the steel screw steamer 
Jozsef Agost Foherezeg (the vessel being named after 
His Imperial and Royal Highness the Archduke of 
Austria-Hungary), built by Messrs. W. Dobson and Co., 
Low Walker, to the order of the Hungarian-Levant 
Steamship Company, Limited, of Budapest, for their 
Danube and Continental trade, left the Tyne for her 
official trial trip. The vessel is of the following dimen- 
sions :—Length between eg Tag Ee 319 ft.; breadth, 
45 ft. 3in.; depth, moulded, 23 ft. 94 in. ; the dead-weight 
carrying capacity being 4500 tons on a light draught. 
The propelling machinery, which has been constructed 
and fitted by the North-Eastern Marine Engineering 
oe Limited, at their Northumberland Engine 
Works, Wallsend-on-Tyne, consists of a set of triple- 
expansion engines, having cylinders 234 in., 39 in., and 
66 in. in diameter, with a 45-in. stroke, steam being sup- 
plied by two large steam boilers working at a pressure 
of 180 lb. to the square inch. On the trial run the 
engines worked to the satisfaction of all concerned. 





The s.s. I. D.S. Adolph, built to the order of the 
Steam Navigation Company ‘‘Vendila,” of Copenhagen, 
was, on Saturday, the 17th inst., successfully launched at 
the yard of the Elsinore Iron Shipbuilding and Engi- 
neering Company, Elsinore, Denmark. This steamer 
measures 247 ft. 6 in. by 37 ft. 4in. by 17 ft. 2? in. depth 
of hold. The engine is of the triple-expansion type, with 
surface condenser, and indicates 800 horse-power. 





Thes.s. Limon, built by Messrs. Workman, Clark, and 
Co., Limited, of Belfast, for the Tropical Fruit Steam- 
ship Company, Limited, of Glasgow, ran her trial trip on 
sr the 20th inst. She is one of the largest vessel 
engaged in the roo Brewed dg trade, having been specially 
designed and fitted out for the carriage of bananas and 
other fruit from the West Indies to the United States, 
and is 343 ft. in length, with a gross tonnage of 3500. 
The engines and boilers have been constructed by Messrs. 
Workman, Clark, and Co., at their engine works, 
and consist of a set of triple-expansion engines, the 
three boilers being of the usual cylindrical multitubular 
pattern, working under Howden’s system of forced 
draught. The steamer proceeded to Ardrossan to take in 
bunker coal previous to her departure for Jamaica, where 
she will load her first cargo, and on the run across every- 
thing worked satisfactorily, and a speed of 14 knots 
was easily attained, this being considerably in excess 
of the guarantee. 








MAncHESTER Sup CANAL.—Last month the Manchester 
Ship Canal receipts amounted to 34,524/., as compared 
with 33,0502. in August, 1903. The increase for the eight 
months ending August 31 is 12,960/. upon the corre- 
sponding period of last year—the figures being 263, 964/. 
and 251,004/. respectively. 





Tramways aT LiverRpoot.—It is proposed that the 
tramway system of Liverpool, already extensive, should 
be further enlarged, as the city council is realising hand- 
some profits from this source. Four light-railway routes 
are contemplated, and Woolton, Speke, Halewood, 
Ditton, Widnes, and Fazakerley will by this means be 
brought into communication with the city. Altogether 
it is proposed to lay nearly 12 miles of new tramways and 
rather more than 12 miles of new light railways. 





Messrs. ARMSTRONG, WHITWORTH, AND Co., LimtrEeD. 
—The ninth annual report of Sir W. G. Armstrong, 
Whitworth, and Co., Limited, states that after deducting 
depreciation, and adding 81,576/. from last year, their 
remains a profit of 583,263/. on the operations for the year 
ending June 30.. A dividend on the ordinary shares of 
3s. per share, free of income tax, is recommended, of 
which 6d. per share has been already paid, leaving 
86,3692. to be carried forward. In view of their long con- 
nection with the Italian Government, and in order to 
strengthen the position of the company at Pozzuoli, and 
in other quarters, the directors have acquired an interest 
in the firm of Messrs. Ansaldo and Co., of Genoa. The 
net profits of the company in 1903-4 were 501,687/., as 
compared with 486,020/. in 1902-3, 643,252/. in 1901-2, and 
512,735/. in 1900-1. 





Tue WuitwortH ScHoLarsHirs.—The following is the 
list of candidates successful in the competition for the 
ee Scholarships in the examinations held last 

ay i— 


| | | 
| | | | Value of 








Name. | § | Occupation. | Address. |Scholarships 
| @ | | Awarded. 
Scoble, Wal-| | 
terA. _..| 23 Engineer --{London..| 
Tisdall, Her.| | } | 1951, a 
bert G. ..| 25 Engineer .. --|Bedford ..|| \ oar each 
Cunningham,| 20 Engineer’s draughts-'Glasgow ..| - y 
James | man | | sep a 
Alexander, | 23 Student (late engine-' Portsmouth | i 
Archibald D. fitter’s apprentice) 


j 








THE INVENTION OF GUNPOWDER. 
To THe EprTor or ENGINEERING. 

Srr,—In your ‘“ Notes” of September 16 you were 
good enough to give a summary of my communication 
to the Society of Chemical Industry on the above sub- 
ject, but there 1s a slight error. I have not said that ‘the 
invention of gunpowder is really due to Berthold 
Schwarz.” The passage in question ran as follows :— 
‘*So much appears now certain, that the knowledge of 
the propelling force of gunpowder-like mixtures must 
have come about between 1313 and 1325. I am of opinion 
that Berthold Schwarz invented the guns, only the date 
of their invention must be put back much further than 
1353, as written on his monument at Freiburg.” 

Asa matter of fact, recent ingenious amy ee rape by 
Lieut.-Colonel Hime, who managed to throw light upon 
the well-known chapter on the ** Philosophical Egg,” in 
Roger Bacon’s Epistole, seem to point to the conclusion 
that, after all, Bacon must have known of a gunpowder 
like mixture, and of the way to refine saltpetre, which 
would bring us back to 1284 at least, the year of his 
death. 

Yours truly, 
OscaR GUTTMANN, 
M. Inst. C.E., F.1.C. 

12, Mark-lane, London, E.C., September 19, 1904. 





CATALOGUES. 

WE have received from the Wolseley Tool and Motor 
Car Company, Limited, of Adderley Park, Birmingham, 
an illustrated description of their light 6-horse-power car, 
which provides seats for two persons. The car has one 
cylinder only, and gives 64 brake horse-power at 800 revo- 
lutions, but the speed can be accelerated to 1000 revolu- 
tions per minute. There are three forward speeds and a 
reverse. 

Messrs. George Hattersley and Sons, Limited, of 
Keighley, have sent us a catalogue of Phillips’s automatic 
self-adjusting friction clutches, of which they are the 
makers. The standard sizes are designed for shafts up 


Js| to 4in. in diameter. A special feature of the clutch 


is the absence of end thrust on the shaft, 

Messrs. T. Rowbotham and Co., Limited, of the Vic- 
toria Works, Portwood, Stockport, have sent us a copy 
of their new winding and hauling gear list. The firm 
supply these either for engine or electric driving, and 
their catalogue also contains illustrations of their 
**Colonial” and vertical boilers. 

The Stirling Company, of 53, Deansgate, Manchester, 
have published a pamphlet showing the application of 
their water-tube boilers to steam-raising by means of the 
waste heat from coke ovens. An evaporation of 1.7 lb. 
of water, reduced to from and at 212 deg. per pound of 
coal coked was recorded as the average of trials extending 
over four days, carried out at Victoria Garesfield Colliery, 
last January. ; 

Messrs. Royce, Limited, of Hulme, Manchester, have 
sent usa copy of their new catalogue of their standard 
dynamos and motors. These are built for a series of dif- 
ferent voltages from 110 up to 550, The generators listed 
range in size from 18 up to 420 kilowatts. 

A hand-book special'y devoted to valves has been issued 
by the Dermatine Company, Limited, of 95, Neate-street, 
S.E., in which illustrations are given of the arrangements 
of guards and the like considered most suitable to adopt 
with Dermatine valves. Valves of this material are 
claimed to withstand the effects of oil and of high tempe- 
ratures much more satisfactorily than fudie-rebter. 

Messrs. Drake and Gorham, Limited, of 66, Victoria- 
street, S.W., have sent us a copy of their new catalogue 
of Nernst lamps, the firm being authorised licencees and 
agents for supplying the trade. The different sizes take 
from } to 1 ampere, according to the candle-power required, 
which may range between 13 and 284 standard candles. 

The Union Electric Company, of 151, Queen Victoria- 
street, E.C., have sent us a copy of their new price-list of 
miniature arc-lamps of from 150 to 250 candle-power. 
These are built on the same lines as the company’s large 
arc-lamps, and the carbons, though of small size, require 
—— once a“, every twenty-two hours. 

fessrs. Fred. J. Down, of 6to8, Crutched Friars, London, 
E.C., in their bulletin of July, describe their guy anchors. 
These are screws, like the bases of screw piles, and can 
be screwed several feet into the soil in a few minutes, and 
will then stand a pull of several tons. They are useful 
for guying, and also to afford temporary attachment for 
tackles. 

We have received from the Laidlaw-Dunn-Gordon 
Company, 153, Queen Victoria-stseet, E.C., a well-illus- 
trated catalogue of pumping engines. The latter are 
fitted with Meyer’s valve gear and pumps arranged in 
tandem, details of principal parts being described and 
illustrated. 








AMERICAN SHIPBUILDING.—The American Shipbuild- 
ing Company, Cleveland, Ohio, has a contract tor the 
construction of another passenger and freight vessel for 
the Anchor Line. The vessel will be ft. over all, 
340 ft. keel, 45 ft. beam, and 28 ft. moulded depth. She 
will have quadruple-expansion engines, with cylinders 
22in., 314in., 45in., and 65in. in diameter and 42in. stroke. 
Steam will be supplied by four Scotch boilers, 124 ft. in 
diameter and 114 ft. long, at 2101b. pressure, and fitted 
with Howden draught. The vessel will have a capacity 
for about 3500 tons cargo, while accommodation will be 
provided for 275 passengers. The hull will be divided 
into nine water-tight compartments by eight bulkheads, 
and will have a double bottom, with a water ballast capa- 
city of 950 tons. The new vessel will probably not be 
placed in commission until June of next year. 








—— 
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WESTINGHOUSE AUTOMATIC AIR AND STEAM-PIPE COUPLING. 








‘Tue general’introduction of the automatic coupler | 
fur railway vehicles in the United States has naturally | THE 
led to a demand for a similar coupling device for the | 
air-brake, steam-heating, and signal-pipes along the | 
train. The hand-coupling of steam and air-pipes still | 
remained a considerable source of danger to the 
employés, and of delay in the making up of trains, | 
apart from the expense due to the length of hose | 
required and its rapid deterioration by accident or 
careless treatment. The Westinghouse automatic | 
hose-coupling has been introduced to supplement the | 
automatic car-coupling, and is now in use on the| 
rolling-stock of many of the large American railway | 
companies. The general appearance of the device will 
be seen by referring to Fig. 1, above, which is a 
photograph of the coupling attached to passenger | 
cars. The parts of the coupling are interchangeable, | 
so that either end of the car may be connected to 
any other. The coupling-head itself is of reread 
iron, having Y and wedge- 
shaped guides projecting | 
towards the front, and a 
stiff plate-spring riveted 


rc 


~~ 


Fig.l. - 
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to the back. This sprin NV 

is threaded jaca 2 N | piste springs and the wedge formation of the heads. 
slotted buffer - hanger \N\ ound every hole is a recess, containing an india- 
bolted to a cast - steel \ N rubber ring, which makes an air-tight joint. 

bracket riveted to the y \ The steam-heating pipe-connection is the lowest of 
draw-bar, and the coup- , \N\ the three, and is so arranged that the parts may be 
ling-head is suspended by \\ readily removed in summer. The automatic drip- 
a G ain from the draw-bar \\ valve fitted to the steam attachment is situated at the 


lowest part of the steam-pipe, and permits the water 
of condensation to escape at_a pressure of 4 lb. or less 
if desired. 


GF 


knuckle-pin. It will be 
evident that great free- 


dom is allowed for en- , : \ 
gagement ; and, indeed, it is claimed that cars may Where the automatic coupling is required to be 


be coupled on a 20 deg. curve, and that the operation | imterchangeable with hand coupling, as on a railway 
is unaffected by a difference of 4 in. in height between | Patt of the stock on which is fitted with the old 
the opposing halves of the couplings. The slotted | trangement, the fittings on the lower end of the hose 
buffer-hanger consists of a malleable iron frame, in the | coming from the pipe terminals are slightly modified, 


interior of which is a pivoted but.ing-piece held forward | 424 coupling can then be effected to the pipes of any 
The coupler is 


by means of a volute spring conta‘ned in a cored recess. | kind of car with very little trouble. Ti , 
Fig. 2 is a section through the hanger showing the | made by the Westinghouse Automatic Air and Steam 


bufting-piece and spring in position. | CouplerCompany, represented here by the Westinghouse 


The function of | “ ba age s 
the bufling-piece is to provide a yielding resistance | Brake Company, Ltd., York-road, King’s Cross, N. 
for the head during the coupling, the car-coupler | 


checking the impact before the buffing-spring is unduly | 

compressed. The steam and air train-pipes are per-/ THE NEWALL INTERNAL MICROMETER. 

manently connected by flexible hose to the coupling-| THE difficulty of accurately measuring an internal 

head, and terminate in circular holes in the face of | diameter, such as the bore of a cylinder, is generally 

the latter. When the couplings engage, the corre-| recognised in engineering workshops. Wire gauges 

sponding holes in each part come opposite, and the | or calipers need considerable skill in using, and neither 
for accuracy nor speed is their use to be compared 














faces are kept in close contact by the pressure of the| 





NEWALL INTERNAL MICROMETER. 


CONSTRUCTED BY THE NEWALL ENGINEERING COMPANY, LIMITED, WARRINGTON. 
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with micrometer methods of measuring. The first 
form of micrometer, however, which was introduced 
for internal measurements had one of the great disad- 
vantages of wire gauges and calipers, in that it touched 
the cylinder at two points only, and consequently great 
care had to be taken that these points were exactly on 
a diameter. We illustrate above a new type of internal 
micrometer, in which this difficulty is entirely avoided. 
The handle of the micrometer, as will be seen, termi- 
nates in three radial branches, each carrying a mea- 
suring-piece, hardened and ground on its outside end 
to a spherical curvature. The other ends of the mea- 
suring-pieces are conical, and are kept in contact with 
the end of the micrometer spindle by small helical 
springs contained‘in the radial arms. As the micro- 
meter spindle is fed forward by rotating th2 end of 
the handle, the measuring-points are simultaneously 
thrust outward until they come in contact with the 
sides of the hole that is to be measured. The instru- 
ment is graduated in thousandths of an inch, and may 
be adjusted to take up any wear. The normal range 
for one instrument is over half an inch for sizes up to 
9 in. in diameter, and 1 in. for sizes from 9 in. up to 
2 ft. in diameter, though interchangeable measuring- 
pieces are provided, which greatly extend the range. 
With these interchangeable measuring-pieces aset of six 
instruments covers the whole range from 2 in. to 24 in. 
in diameter. The makers are the Newall Engineering 
Company, Limited, Atherton’s Quay, Warrington. 





BRIQUETTES FOR THE BELGIaN Navy.—Contracts have 
been let for six lots of briquettes for the Belgian Navy. The 
six lots comprise from 1900 tons to 3000 tons each, and they 
are to be supplied at the uniform rate of 18s. per ton. 
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Weights in Working Order : 
Tons. Cwt 
On leading bogie 23 2 
», trailing ,, 21 15 
Total 44 17 
Centres of bogie wheels ft. 
Feed-Heating Tubes in Tender : 
Number ... 52 65 
Diameter re 1} in. 
Length ... big 18 ft 
Heating surface 382 sq. ft 








INDUSTRIAL NOTES. 

Tue report of the Labour Department of the Board 
of Trade on the state of employment is not very 
encouraging, though it is said that there are signs of 
improvement in some of the metal trades. The report 
is based on 4586 returns—namely, 3159 from em- 
ployers or their associations, 1337 trom trade unions, 
and 90 from other sources. Short time was again 
very general in the cotton trades, while the boot and 
shoe and the tailoring trades showed a decline. Most 
trades showed a decline as compared with a year ago, 
the only exceptions being the tin-plate and cotton 
trades. 

In the 271 trade unions specially reported on there 
was an aggregate of 575,061 members. f these, 
37,006, or 6.4 per cent., were reported to be unem- 
ployed, as compared with 6,1 per cent. in the previous 
month and 5.5 per cent. a year ago. 





In the coal-mining industry there was little change 
as compared with the previous month, but employment 
was rather worse thana year ago. At collieries employ- 
ing 539,515 workpeople the pits worked on an average 
4.76 days per week in the month, as compared with 
4.79 in the previous month and 4.8 in the same month 
a year ago. There was little change in numbers 
employed at those pits. : 

In ironstone-mining employment continues good. 
At. the 129 mines and open works reported on the 
average number of days worked per week: was 5.70, 
as compared with 5.74 in the previous month and 5.76 
a year ago. The number employed was practically 
the samé as a month ago, but 1.5 per cent. less than 
a year ago. 





In the pig-iron industry there: was little change as 
compared with a month ago, but trade was worse than 
a year ago. Returns relating to the works of 112 iron- 
masters show that 297 furnaces, employing about 
21,100 workpeople, were in blast, as’ compared with 
298 in the previous month and 322 in the same month 
a year ago—a decline of 25 in the year. 

In the manufacture of iron and steel employment 
showed a slight improvement compared with the pre- 
vious month, but it was-not so good as a year ago. 
Returns relating to 194 works, employing 74,170 work- 
people, showed an increase in the total volume of em- 
ployment of 1 per cent. as compared with the previous 
month, but a decrease of 4.1 per cent. as compared 
with a year ago. 

The tin-plate industry showed improvement, both as 
compared with the previous month and with a year 
ago. There were 379 mills at work, compared with 
354 in the previous month and 345 a year ago. The 
number employed was about 19,000. 





Employment in the engineering group of trades con- 
tinued dull, and was worse than a year ago. The pro- 
portion of unemployed union members was 6.9 per 
cent.; previous month, 6.7 per cent.; a year ago, only 
4.2 per cent. 

In the shipbuilding trades employment continues 
bad—slightly better than a month ago, but worse than 
a year ago. The proportion of unemployed urion 
members was 12.7 per vent.; previous month, 12.7 per 
cent.; a year ago, 11.2 per cent. 

Employment in the building trades was dull, with 
little change as compared with a month ago, but worse 
than ayear ago. It isa littlestrange that these trades 
are so dull at’ this time of year, especially as some 
large jobs are in progress. In the Amalgamated Car- 
penters and Joiners’ Society 5.9 per cent. were unem- 

loyed ; in the Plumbers’ Society, 8.9 per cent. The 
atter have been slack for 1 year, and yet there is a 
great parade about sanitaticn. It is to be feared that 
the fuss is-on paper mostly, for plumbers’ work is 
neglected until it can be neglected no longer. 
n the furnishing and wood-working trades employ- 
ment continues slack—worse than a month ago and a 
ear ago. The proportion of unemployed union mem- 
rs was 6.4 per cent.; in the previous month, 5.7 per 
cent.; a year ago, 4 per cent. 





In the printing and bookbinding trades employ- 
ment was slack. generally. The proportion of unem- 
ployed union. members was 6.3 per cent.; previous 
month, 4.4 per cent.; a year ago, 5.8 per cent. 


The paper trade was fair ; the proportion of unem- 


‘| great decline. 





ployed was 3.2 per cent.—same as in the previous 
month; a year ago, 3.5 per cent. 

The glass trades report trade as moderate in the 
bottle-making branch, but slack with the ee 
makers. The pottery trades were quiet, and the brick 
and tile trades slack. 





In the cotton trade, organised short time was con- 
tinued throughout August amongst spinners of 
American cotton, but the Employers’ Federation re- 
moved the restriction at the commencement of this 
month. On the other hand, spinners of Egyptian 
cotton organised short time at the end of August—40 
hours per week-—to continue throughout September. 
The proportion on short time was 41.6 per cent. in the 
spinning-mills, and only 9.9 per cent. in the weaving 
factories. The latter branches show an improvement 
over a month ago and a year ago. 

Employment in the woollen trades is good on the 
whole ; in England about the same as a year ago, but 
worse in Scotland. The worsted trade continues 
slack ; the hosiery trade is bad—worse than a year 
ago. The jute and flax trades are moderate, but 
worse than a year ago. 

The boot and shoe trades continue bad—worse than 
a month ago and a yearago. There was a decrease 
in wages paid to the extent of 15.8 per cent. The 
other leather trades continue slack, with a good deal 
of short time—worse than a month ago and a year ago. 

Agricultural labourers were well employed during 
the month, but the demand for extra Cos was not 
large, and the supply was deemed to be sufficient. 

mployment of dock and riverside labour was 
moderate, but showed a slight decline compared with 
ayear ago. In London, the average number em- 
ployed at the docks and wharves was 12,263—a de- 
crease of 4 per cent. compared with the month previous 
and of 10 per cent. as compared with a year ago. The 
average for the last seven years was 14,633, showing a 


The number of labour disputes in the month was 
fifteen, involving 4807 workpeople. But the total 


|number involved in disputes unsettled, new and old, 


was 12,969, compared with 16,322 in the = 
month and 29,523 a year ago. The aggregate duration 
of all the disputes amounted to 228,000 working days, 
compared with 262,800 in the previous month, and 
266,000 a year ago. Ten disputes, new and old, in- 
volving 9533 workpeople, were settled; of these, three, 
involving 1980 persons, were settled in favour of the 
workpeople ; five, affecting 7132 persons, in favour of 
employers ; the other two were compromised. 

hanges in the rates of wages during the month 
involved 356,600 workpeople, of whom only 900 re- 
ceived advances, while 355,700 sustained decreases. 
The net effect was a reduction of 17,600/. in the weekly 
wages of the aggregate. The changes in the previous 
month only affected 5300, the loss in weekly wages 
being about 130/. The principal changes were in the 
federation coal districts, where 347,000 miners suf- 
fered a reduction. Changes affecting 246,000 workers 
were éffected by conciliation boards ; and two, affecting 
1250 persons, under sliding scales. The other disputes, 
affecting 109,300 workers, were arranged by the parties 
themselves or by their representatives. Only about 
4000 in the total were affected by a stoppage of work. 





The report. of the Associated Iron-Moulders of Scot- 
land states that there has been no perceptible improve- 
ment in trade in any of the branches akin to their own 
in any part of the country. The membership of the 
union is well maintained ; indeed, there was an in- 
crease of 20 in the month. Members are urged to im- 
press pe any non-unionists in the trade the import- 
ance of union for the protection of their mutual 
interests. If any prefer it, they will join the trade 
section; but in that case they may not have the 
advantage of the provident benefits. Very few, it 
appears, have as = taken advantage of this provision, 
as only about 50 have joined the trade section. There 
was a reduction of 55 on idle benefit in the month ; 
but this may mean only that mén had resumed work 
after the holiday season, and so were no longer on the 
books asin receipt of benefit. Employment appears to 
be better in the Greenock district, but- not quite so 
good at Aberdeen and Dundee. At the latter place 
the state of the jute trade is affecting most industries. 
Edinburgh and Coatbridge manifest no signs of im- 
ee ar In financial operations there was a loss of 

. 15s. 5d.; but, then, the cost of idle benefit was 
1272. in the month’s transactions. There was also a 
heavy death-ro]l in the month, and superannuation 
benefit amounted to a good round sum. In spite of all 
this the union seeks further investments, and the 
executive suggests that the society should erect offices 
of its own in Glasgow, or buy premises and alter them 
to suit the needs of the union. 


The report of the Operative Cotton-Spinners is a 
little more ‘reassuring. The return as to employment 
shows that 14.36 per cent. of the full aneiinls were 





on the funds in the past month, as compared with 
11.58 in the previous month, and 28.61 in the same 


month a year ago. There were also on the funds 910 
full-timers and 21 half-timers, on the average, in each 
week of the month. There was an increase in the 
number of full members in the month and during the 
past year. The united membership was 14,139, show- 
ing a decrease of 18 full-timers and half-timers in the 
month, but an increase of 388 in the year. The officials 
dealt with 17 disputes in the month, as against 20 in 
the previous month, and 12 in the same month of last 
year. Those in the month were settled without any 
stoppage of work. The number of accident cases was 
20; previous month, 22; same month a year ago, six 
only. One member received 129/. in full settlement 
of his compensation claim. Besides these, there were 
13 claims under the Workmen’s Compensation Act 
sent to employers, as against 8 in the previous month 
and 13 in the corresponding month of last year. There 
was a further increase in the superannuation reserve 
fund, which now amounts to 15,973/. 16s. 9d. All this 
is earning interest from investments. There was a 
loss on the month’s operations of 433/. 1s. 9d., in 
spite of the fact that the income was increased by 
502/. 9s. 3d. by interest on investments. The great 
expenditure is due mainly to the large number on the 
funds by reason of the bad state of the cotton trade, 
which now, however, shows signs of improvement. 
The disastrous strike at Hurst, in Lancashire, is to be 
deplored from all points of view. There is, as usual, 
a strong difference of opinion as to the rights and 
wrongs of the parties concerned, and as to upon whose 
shoulders the blame should rest for the state of things 
that exists. The employers contend that they have 
right upon their side, as it was a matter of detail as to 
the carrying out of duties, willingly done elsewhere, 
and that the operatives had broken the Brooklands 
agreement for the first time in ten years. On these 
grounds they justify their action and attitude. On 
the other hand, the secretary of the union declares 
that the masters, not the operatives, have violated 
the agreement. The question was as to cleaning and 
polishing the machinery. The firm, he says, insisted 
upon their conditions being carried out, whereas the 
Brooklands agreement, he says, provides for a joint 
meeting to discuss such a matter of importance. The 
manager, he alleges, declined to call a meeting to 
discuss the mill manager’s orders. He further states 
that, in his opinion, a joint meeting would have settled 
the matter, and that even now, he thinks, steps ought 
to be taken to have the matter discussed by a joint 
committee. In any case, whoever is right as to this 
contention, it seems to be a matter which a joint 
conference might have dealt with, and so have averted 
the disgraceful scenes and riotous conduct’ which have 
taken place in connection with the dispute. The 
conduct. of the workpeople, and of those who sym- 
pathise with them, have rendered such a course most 
difficult now. It would be a disaster if the dispute re- 
sulted in an abrogation of the Brooklands agreement. 





The dispute in the Midlands as to the operation of 
the sliding-scale has reached an acute stage. It has 
been reported from time to time that differences 
existed as to the working of the scale. It was thought 
probable that the explanations at the last meeting 
of the Midland Wages Board would have ended the 
matter. But not so. The operatives took the opinion 
of the members, said to be shouk 20,000 strong, on the 
subject, with the result that at a meeting of the 
operatives it was resolved to give three months’ notice 
to terminate the present sliding-scale agreement, and 
that the accountant to the board be instructed to dis- 
continue taking out the returns of selling prices from 
the books of the firms now comprised within the audit 
after the two months ending October 31 of this year. 
The operatives complain of the way in which the 
arrangement has been worked. It is possible, and we 
hope it is probable, that a new basis will be found satis- 
factory to allconcerned. Employers and employed. have 
for years been able to tide over difficulties and avert 
disputes ; surely all this experience is not to be thrown 
away. Atall the general meetings both sides praise 
each other for their conduct. It is pointed out how 
admirably the system works ; and now, over a dispute 
as to the basis and the methods, there is a threat of 
terminating an agreement which has done so much to 
avert strife. Surely there is some modus vivendi pos- 
sible. The members of the board, operatives and 
employers, know each other; they have sat around 
the same table for years; they have faced difficulties, 
and overcome them. They cannot well part in strife 
at this juncture. : 

The ition of the iron and steel trades in the 
Midlands shows signs of improvement. In the Wol- 
verhampton district it is reported that new business 1s 
coming to hand at a og Mess Good supplies of 
rolled iron will, it is said, required during next 
month. Marked bars are quoted at advanced rates. 
In the Birmingham district the reports are even more 
reassuring. The output shows considerable improve- 
ment over some weeks ago. The state of the finished 


iron trade is said to be encouraging. Bar-makers are 
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well employed. The steel market is said to be firm. 
Reports as to the engineering and allied trades, and as 
to the other iron, steel, and metal-using industries are 
meagre ; but there is really very little change in the 
situation as yet. The indications are, however, re- 
garded as favourable rather than otherwise. 


In the Lancashire districts there is little to report, 
but the outlook is not considered to be so gloomy as it 
was a few weeks ago. No spurt is expected until 
next quarter, when it is hoped that a turn in the tide 
will be perceptible. The fact that the embargo on 
time employment in the cotton trade is removed is a 
favourable sign, which will affect a number of other 
branches as well as the cotton trades. So far, how- 
ever, there is little improvement in the textile-machine 
trade. < 





From an industrial point of view the political coali- 
tions in the Australian Commonwealth are not likely 
to produce any real good to labour or to the various 
Australian States comprised in the Federal Govern- 
ment. The idea seems to be on the part of the Labour 
section and its supporters that further protection 
to certain Australian industries is one supreme 
point, another is the existing tobacco monopoly. The 
solidity of the Empire is lost sight,of in thé one case, 
in the other the Arbitration Act seems to;be set on 
one side. If it be a mere preference for political com- 
binations, neither section esas much credit. ; 





Mr. Thomas Burt, M.P., is about to: visit South 
Africa to study the Chinese Labour question on the 
spot. He is just the man for the work. He is a 
miner, he is honest and-trustworthy, is. painstaking 
and shrewd, and therefore will be able to report im- 
partially on the subject... Reports from the Rand state 
that the Chinese are bearing their work, and generally 
are well conducted. It is said that already there is 
an increasé in the number of white men employed. 
That, one would suppose, was inevitable. 


The strike of tobacco operatives may be a- revolt 
against the methods of the Tobacco Trust, or it may 
be only a matter of detail in management. © But the 
union leaders seem to think that the revolt can be 
extended to America, where, it is said, the operatives 
are very dissatisfied. 5 


The labour disputes at Marseilles are not. wholly 
ended, but a large number of labourers are at work. 
There was a rupture in the negotiations. recently en- 
tered into, but probably these will be resumed and 
the affair settled. 

In Italy great indignation is expressed at the 
violence of the troops in Sardinia when they fired 
into a mob, killing three and severely wounding 
several others. An extreme section urges a general 
strike throughout the country as a protest against 
the troops. But this would only lead to further 
disorder and bloodshed. At Milan and Monza a 
general strike was declared, and there was some 
rioting. 

In Spain there is still a good deal of discontent. 
The chief centre of action appears to be Barcelona, 
where strikes occur and are then abandoned with a 
celerity that is surprising. If the object be to keep 
the town in a ferment, it is gained. But how is 
labour benefited by such uncertainty and stoppages of 
work? Poverty and suffering are sure to result. An 
ill-advised strike is always disastrous to all concerned, 
most of all to the strikers. 








CURRENT RAILWAY CONSTRUCTION. 

Tue check which railway revenue has experienced 
in consequence of the extension of tramway competi- 
tion—to say nothing of the extended use of motor- 
cars by the wealthier portion of the. public—has had 
the effect of curtailing new constructive operations. 
The capital devoted to new works has also béen largely 
absorbed by widenings of previously existing lines. 
At the same time, new constrnetion cannot be regarded 
as altogether at an end. The City and South London 
Railway Company is negotiating with neighbouring 
companies and public bodies with respect to its con- 
templated extension to King’s Cross, St. Pancras, and 
Euston. The negotiations have made considerable pro- 
gress, but they are not. yet sufficiently advehend to 
allow a contract to be entered into for the construc- 
tion of the proposed new line. “The works: of the 
Neasden and Grendon Underwood line; which the 
Great Central Railway Company is carrying out-in 
conjunction with the Great Western Railway Company, 
were seriously impeded by heavy rains during the 
earlier portion of the past half-year; but with the 
advent of finer weather, good progress has been made. 
The Great Central Railway Company also expects to 
complete at an early date the Shireoaks and Laughton 
extension which it is carrying out jointly with the 
Midland Railway Company. 
_ The Great Eastern Railway Company is constructing, 
in conjunction with the Midland and Great Northern 


A light line between Kelvedon, Tiptree, and Tollesbury 
is also expected to be opened for traffic next month. 
The Great Northern Railway Company has completed 
certain works in connection with the Great Northern 
and City Railway from Drayton Park to Finsbury Park, 
as well as an underground station at the latter place. 
Works in connection with the Great Northern, Picca- 
dilly, and Brompton Railway between King’s Cross and 
Finsbury Park are also in hand ; and so far as the 
tunnels under the property of the Great Northern 
Railway Company are concerned, these are fast ap- 
proaching completion. 

The Great Northern of Ireland Railway has a line 
in hand from Ballyroney to Castlewellan, and the 
works are making fair progress. The works on the 
Goold’s Cross and Cashel line, which are being carried 
out by the Great Southern and Western (Ireland) Rail- 
way, are approaching completion; and it is hoped 
that the line will be opened for traffic during the cur- 
rent half-year. . 

The Castle Cary and Langport line, new harbour 
lines at Bristol, and the Acton and Northolt line, with 
which the Great’ Western Railway Company is now 
proceeding, have made satisfactory progress durin, 
the past six months. A deviation of the Cornwal 
line between Saltash and St. German’s has been 
commenced ; and ‘it is expected that the remainder 
of the Truro and Newquay line will be shortly 
ready for opening. The northern portion of a line 
between Cheltenham and MHoneybourne, between 
Honeybourne and Broadway—-a distance of about 
5 miles—has_ been fenersete f by the Great Western 
Railway Company, and is being utilised for the fruit 
traffic of the present season ; the construction of the 
section from Broadway to Winchcombe is in hand, and 
the remainder of the line to Chelténham will be shortly 
commenced. . Contracts have been let by the Great 
Western Railway Company for the construction of the 
Clarbeston-road and Letterston line, and of a short 
curve at Grafton, near Savernake, to connect the 
Berks and Hants line of the Great Western Railway 
with the Midland and South-Western junction, 
An electric generating station at. Park Royal, and 
other works in connection with the electrification 
of the Hammersmith and City ligépare being pushed 
forward. oe S. | 

In connection with an extension ‘of the Liverpool 
overhead line to Seaforth, about three-fourths of 
the work to be carried out by the Lancashire and 
Yorkshire Railway Company has been completed. 

‘The most important new work: which the London, 
.Brighton, and South Coast. Railway Company has in 
rhand is the enlargement of the Victoria Station. A 
contract for the erection of the iron sub-structure of 
the station offices and hotel annexe facing the present 
station yard has been let, and it is hoped that a con- 
tract for the erection of the buildings themselves will 
be placed before the end of the year. . 

he London and North-Western Railway Company 
has a new line in hand between Wilmslow and Levens- 
hulme, and about one-third of the works has been com-: 
pleted for a viaduct at Wilmslow. The earthwork, 
viaduct, bridges, &c:, on the section between Heald 
Green and Didsbury are nearly finished ; and possession! 
having been obtained of the greater portion of the land: 
required for.the remainder of the new line, the works! 
will be put in hand during the current half-year. On 
a short branch to Brynmawr, which is being con- 
structed by the London and North-Western Railway 
Company, jointly with the Great Western Railway’ 
Company, about half the earthwork-has been completed | 
and four of eight bridges are in course of construction. 
The work of the Bentley and Bordon light line, and 
the Bulford extension of. the Amesbury and Military 
Camp light line, which. the London and South - 
Western Railway has in hand, are making satisfactory 
progress. A curve at Newton Toney, giving direct 
communication between Salisbury and the Amesbur 
branch, has been completed, and will be shortly 
opened for traffic. feet 
The great work which the Metropolitan Railway 
Company has in hand is the electrification of its London 
lines, and rapid progress has been made during the past 
six months. . Thirteen trains of new corridor cars have 
been constructed, and are being electrically equipped 
at Neasden; the remainder of the rolling-stock re- 
quired for the new system of working is in course of 
construction at Manchester and Birmingham. 
The. Metropolitan District Railway Company is 
equally absorbed in the electrification of its system, 
with which rapid and successful progress has been made. 
A great power-station at Lot’s-road, Chelsea, has been 
virtually completed, and the machinery is being in- 
stalled, The sub-stations on the company’s lines are 
eppenhing completion, and 420 new corridor cars, pro- 
viding 60 trains, are being constructed. Many miles of 
cables have also been drawn into the ducts. Three tube 
railways, with which the Metropolitan District Rail- 
way has interchange stations at various points—viz., 
the Great Northern, Piccadilly, and Brompton Rail- 
way, the Baker-street and Waterloo Railway, and the 
Charing Cross and Hampstead Railway—are being 


Lines which the Midland Railway Company have 
under construction between Royston and Dewsbury 
are now well advanced; both the viaducts and the 
tunnel have been completed, and a start has been 
made with the laying of the permanent way ; = 
progress has also been made with the Dewsbury 
branch, and a line to Thornhill and Dewsbury will be 
ready for traffic early next year. In connection with 
the development of lieguhame Harbour by the Mid- 
land Railway, it is hoped that the dredging of the 
channel will be completed next month. 

The North-Eastern Railway completed during the 
- half-year the electrification of its Newcastle and 

'ynemouth and Riverside branches. The North- 
Eastern Railway Company hope to complete, before the 
close of this year, new quays and extension works in 
connection with Middlesbrough Dock. Good progress 
has also been made by the North-Eastern Rai way 
Company with its new bridge over the Tyne. The 
North Staffordshire Railway Company is pushing for- 
ward a light line from Leek to Waterhouses. 








SELF-FEEDING PLATE-SHEARS. 

THE shearing-machine illustrated in Figs. 1 and 2, 
page 418, has been designed so as to enable plates of 
any width or length to be operated upon. In the 
ordinary type of shears the size of plate which can be 
sheared across is limited by the depth of the throat, 
or in the case of guillotine shears by the length of the 
knife, but in the present machine no such restrictions 
are imposed, the plate, after leaving the knives, being 
able to travel forward to any desired distance without 
meeting with any obstruction from the machine itself. 
How this is obtained will be evident from the photo- 
graphs. The frame consists of a narrow casting, the 
upper part of one side and the lower part of the other 
being set back, so that these parts are coincident with 
the central plane of the machine. The projection of 
the frame on one side is horizontal, while on the other 
it slopes downward from a common point just behind 
the knives, thus leaving a triangular mass of metal 
af considerable thickness as a connection between 
the upper and lower parts of the casting. As the 

late travels forward the divided portion reaches the 
k of the throat, when one piece travels along 
the horizontal ledge on the right-hand side of the 
machine, while the other is deflected by the over- 
hanging sloping ledge on the left-hand side, and 


;| along underneath it. The rising and falling knives, 


characteristic of the usual type of shearing-machine, 
have been replaced by rotary cutters, similar to those 
ha the small circular sare or sheet cary eye knife 
ein sitively driven earing. A belt pulley, 
mre as on 2 has at Phe back of the nchine. 
transmits the power through a train of spur-gearing, 
with a very great speed reduction, to the upper eircular 
knife.- On the reduction’ shaft, immediately before 
the knife, is keyed a sprocket wheel, which is geared 
to the lower knife by means of a pair of chains, 
driving respectively to and from an idle shaft through 
the back of the framing. The knives can be removed 
for grinding if necessary, although it is claimed that 
practically no wear takes place on them. The cut is 
clean.and continuous, the knives automatically drawing 
in the plate as they revolve, so that feeding is un- 
necessary, and the job is finished in less time than 
would.be required by a machine making intermittent 
strokes. These tools are built in six sizes, to cut 
plate from ,;in. to ?in. in thickness. The photo- 
graphs are taken from a machine to deal with plates 
up to §in. thick, weighing complete nearly 5 tons. 
The makers are Messrs. Henry Pels and Co., 265, 
Strand, London, W.C., and also of Berlin. 








Forestry IN IckLAND.—According to the Geographical 
Journal, M. Lehmann-Filhés has recently contributed a 
sereneay of the investigations lately carried out by Mr. 
C. Y. Prytz, Professor of Forestry at Copenhagen, on 
the subject of tree-planting in Iceland. The writer, 
after referring to the old idea that Iceland possesses a 
single tree only, quotes from Dr. Thoroddsen to show 
that woods containing trees of some size do exist in the 
island, the soil and climate not being unfavourable to tree- 
growth. Evidence seems to point to there having been 
at one time many more trees than there are at present, 
great destruction having been wrought by reckless cut- 
ting. The evil effects of this may be seen in the wide 
areas of stony ground from which the fertile humus has 
been entirely removed. Re-afforestation would have a 
very beneficial effect, by helping to protect the soil, apart 
from the question of the supp y of firewood. It is the 
opinion of Professor Prytz that the experiment is quite 
‘feasible if care be exercised in the selection of suitable 
‘trees, and of the right localities for sowing. or planting. 
The planting of trees round the enclosed meadows in the 
vicinity of farms is recommended; and the formation of 
plantations on the mountain sides. At. Hallormstaden 
something of this kind has already been done, firs and 
pines having been obtained from Denmark. Birches 
spring up naturally, and it is thought that by sowing 
thane in places where the snow lies deep and long 
immunity from destruction by sheep might be gained ; 








Railways, a joint line between Cromer and Mundesley. 


rapidly construeteds 


as it’a rs to be only in winter, when grass is not to be 
had, that théeé animals devour the birch trees: 
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STANDARD AND SYSTEMATIC METHODS 
FOR MAKING BEDS.* 
By Tuomas D. West, Sharpsville, Pa. 

THE importance of having standard methods of making 
green sand-beds was first nw out by the writer at the 
meeting of the New England Foundrymen’s Association, 
in November, 1903, in a paper entitled ‘‘ The Bottom of a 
Green Sand-Mould.”+ This paper was of such interest to 
that society that a committee of three was appointed 
to bring the matter before this convention, for some 
definite action of permanent value to the industry. 

In order that I may aid this committee by presenting 
systems for consideration as standards, I have thought 
that a treatise showing what my investigations and 
experience could offer might not only prove of value to 
our members, but also impress the general trade with the 
importance of standards for making beds, at the same 
time showing the great extent of the subject which can 
and should be thoroughly systematised. 

When it is stated that there are over thirty systematic 
ways of making beds, to say nothing of the many slip- 
shod methods that are followed, the average experienced 
moulder, who knows but three or four ways of doing such 
work, must concede that there is something yet to learn 
in the business of making perfect castings. 

It is a well-known fact that there are few moulders 
who will make beds for the same class of work in the 
same way. It is also well known that there are improper 
as well as proper methods followed, the former causin 
many defective castings, and often. heavy losses whic 
might have been avoided had there been standard and 
systematic plans to follow. 

Kind of Beds Used.—There are two kinds of beds used 
in a large number of foundries. Generally speaking, one 
is called a soft bed, and the other a hard bed. The former 
is used for making ‘‘ open sand castings,” or without a 
cope ; while the latter, as a rule, must be at the bottom of 
a closed mould. In making either soft or hard beds 
means must be provided to give any form that may be 
desired. Asa rule, a bed has a plane level surface. 

Should a bed be used for open sand-castings, it is 
necessary that it be perfectly level, otherwise the castings 
will be thicker on one side or end than on another. 

lacing a cope over a bed, conditions may prevail which 

orce metal to run uphill, and hence castings of even 
thickness can be obtained on beds made out of level, 
which it would be impossible to make on ‘‘open-sand” 
beds. Hence the importance of correct work in levelling 
beds for open sand castings. 

Levelling Straight-Edges to Make a Bed.—The first requi- 
site in making a true bed is a true level. Then we require 
three straight-edges, as seen in Fig. 1, page 419, two of 
which, A and B, are true on one edge; while the third, 
at OC, is true on both edges, and each parallel with the 
other. In starting to level up the straight-edges to make 
a level bed, it may be necessary to set them in the floor, 
as on the left, or on top, as on the right, of Fig. 2. In 
any case A and B should have their ends resting on sand 
mounds, as at Nos. 1, 2, 3, and 4, in order that either end 
may be pressed down to obtain a true level, without 
danger of rocking, as would be the case if the sand were 
under the middle. The first to be levelled is A, after 
which B is set on the sand mounds 8 and 4, as near to the 
level of A as the eye can judge. This done, C is set on 
the top edge of A and B near one end, and then brought 
to a level by either building up more sand under the end 
at No.3 or by pressing it down into the mound. The end 
at No. 3 agreeing with the level of the end at No. 2, the 
level D is then placed as shown, and the end of B at 
No. 4 brought to a level of Nos. 1, 2, and 3. Sand is now 
filled in the vacant space between the mounds under the 
straight-edges, and tucked up with the fingers to get it all 
as solid as this can make it. Should the straight-edges be 
in the ground or above it, as on the left and right of 
Fig. 2, sand is then filled in on the sides and rammed, 
to be in keeping with the form shown by the dotted lines 
F. In doing all this, after first levelling the straight- 
edges, there is a liability of getting them out of true; and 
hence, to be assured that everything is correct, the straight- 
edges are re-levelled, and parts found high are pressed 
down by knocking on a flat piece of wood placed on the 
upper side of the straight-edge, to preserve it from abuse. 
Some may lift the low end up and try to shove sand under 
it, instead of knocking the high side down, but this will 
not leave as solid a bed under the straight-edge as knock- 
ing them down. This must be done in such a manner 
that the bedded straight-edges A and B will not rock. 
This is avoided by pounding down the middle with the 
last blows. 

Makina Soft Beds.—Soft beds are generally labour- 
savers. Their use obviates ramming and venting. There 
are few, if any, castings made on soft beds that cannot be 
made on hard ones, were these but thoroughly vented. 
In making a hard bed, a rammer or the feet are used, 
whereas with a soft bed only the palms of the hands, a 
flat body, or the edge of a straight-edge is employed, the 
latter being the one most often ‘used. The hardness 
obtained is all on the surface of the bed, while a hard bed 
is generally softest on its face, the underlying material 
being more solid, and often as hard as can be made by 
ramming. he hardness of the face of a soft bed is 

merally regulated by the pressure of the palms of the 

ands, flat board, &c., or the thickness of what are called 
“knock-down pieces,” which range from } in. to § in. 
as the circumstances may require it, a scheme of the 
sizes being seen in Table I. 

After levelling the straight-ed as seep in Fig. 1, in 
commencing a bed that is below the floor Jevel, as on the 


* Paper read before the American Foundrymen’s 
Association. 
+ See ENGINEERING, vol. Ixxvii., page 64, 
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left of Fig. 2, we have a view something like that seen in| and B, as seen in Fig. 5, after which a straight-edge is 
Fig. 3, which shows sand dug out between the —— | placed on top of H and I as shown at K, and a man at 
edges A and B for the required depth, as at G. This| each side, holding the pag a in one hand and 
space is now all filled in with nicely tempered or }-in.| the knock-down piece in the other, pulls both along 
riddled sand, and struck off to appear like E, Fig. 4, being | the top of A and B, conyns off the surplus sand that 
careful that the sand is placed in loosely without pressing | projects above the level of the tops of H and I. It may 
it down in any manner. Sand is now riddled on through | require two or three strike-off operations to obtain a full 
a No. 4 sieve, evenly all over the surface of the bed, to a| smooth surface, as the first pulling drags the sand, and 
depth of } in. to } in., as may be required. Or the sand, | often leaves unfilled sections in the bed that must be 
having been riddled on the floor, is shovelled on to such a filled in with sieved or riddled sand, and which (to become 
height as may be found practicable. This done, ‘‘knock- | even with the other portions) must be struck off with the 





down” pieces H and I are placed on the straight-edges A | strike, as suggested above, 
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The surface having been struck off, it remains to be 
pounded down to the level of the tops of A and B. This 
operation is illustrated by Fig. 6, and is done by first re- 
moving H and I, and then with a man at each end of K 
alternately lifting up one end 3 in. to 4 in., and pressin 
it down while the other is held stationary ; the dotte 
line showing how the now depressed end at L will be 
lifted, as at M, in its turn to pound down the raised 
sand. As each end is lifted, it is carried on an angle as 
far as it can go, before its end would be off the straight 
edge to let it be pressed below the level of the bed. 

In selecting knock-down straight-edges, they should be 
taken ron or deep to keep them from bowing 
in the centre while being used. If this occurs it causes 
the centre of the bed to be higher than the outer portions, 
and hence not to be a level bed unless carefully struck off. 
The depth of the knock-down straight-edge should not be 


aug. 7. Fig. 











to always have every movement a forward one; for should 
the strike be allowed to ward at any time, this 
would cause the bed at that point to be marked, or to 
have a slight depression that did not exist in other 
portions. 

The objection to merely pulling the strike K in a straight 
and forward direction is the great liability to tear up or 
make a rough face on the bed, which could be the cause of 
scabs or rough casti After the bed has been all 
struck off, it may be a little rough, especially where coarse 
sands are used. In such cases a thin covering of sand, 
not more than ; in. thick, can be sieved or spread over 
one end of the , and then by starting at this end it 
can be see-sawed off for a final finish. 

Where the knock-down pieces have been over } in. 
thick the trowel can often be used to give a good finish to 
the bed surface; and this may often be assisted by first 





It is to be understood that by using the depths of 
beds or loose sand given in Table I. no venting of 
any character is uired ; but where it is practical 
to lay }-in. vent rods 3 in. to 4in. apart on the solid 
“page to reach under the entire bed, and put 1 in. to 
2 in. of sand over them before shovelling loose sand to fill 
in the bed, the depth given in Table I. could be decreased 
25 per cent. for the smallest bed to 40 per cent. for the 
1 t one. Some may drive the vents sufficiently deep 
under the surface with one vent-wire, after a bed is made, 
ad Anes prom its we —s * aay 64 ae 
labour of digging out deep or laying down a 
number of 4-in. vent-rods, as above. This, however, 
is not to be recommended, as there is much danger 
of the soft sand filling up the ventsholes when the wire is 
withdrawn, and thereby shutting off the intended escape 
of gases, and causing the metal to bubble and boil, with 
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under 4 in. for beds under 24 in. wide and for every foot 
increase In width the depth of the straight-edge is in- 
asec lin. For a bed 10 ft. wide, this would for the 
nock-down straight-edge 12 in. deep. In thickness they 
range from 1 in. to 14 in., and as the depth increases so 
should the thickness. 
Granting that a knock-down straight-edge leaves a 
true in its width, it may, even with the best of 
roe leave some irregularities or ridges on its face due 
0 the action of one knock not covering another suffi- 
ciently to prevent marks being left on the face of the 
_ There is much work for which sleeking over these 
marks with a trowel will allow a bed to be used with- 
out further striking off ; but where the quality of the 
york, demands the most perfect bed that can be pro- 
— ', 1t 18 necessary to strike it off after knocking it 
own. In doing this, the strike is given a forward see- 
aw motion—one that causes the strike K to be pulled on 
} Slignt angle to one side of the bed, as at N, and then 








‘k to the other, as at O, Fig. 7. Care should be taken | be 





spreading on with the hand a very slight scattering of 
fine-sieved sand over the surface of the bed. With knock- 
down pieces thinner than } in., the surface of the bed is so 
soft that there is much a in the sleeking operation 
depressing it at om and thereby causing an uneven 
surface on the mould’s face of the casting. 

Regarding the size of the knock-down pieces to be used 
for a given piece of work, no rigid rule can be given. This 
depends largely upon the character of the castings to 
be made and the kind of sand used. For the same 
cross-sections, one having a coarse grade of sand might 
use a }4-in. knock-down piece, whereas with fine san 
might require }-in. or }-in. pieces only. 

using the thickest knock-down pieces for coarse 
fl of sand, and the thinnest for the finer varieties, 
other conditions being equal, the depths for soft beds 
given in Table I. could be adopted for making open sand 
castings ranging from 4 in. to 3in. in thickness. The 
thinner the castings the thinner the knock-down pieces to 
used, as a rule, 


consequent poor castings. 
The greatest difficulty in using soft beds lies in the lia- 
bility of the metal leaving the runner at Fe to cut and wash 


away the soft sand fronting it at Q (Fig. 8). In beds 
above 4 ft. square it is generally a is to cut out a 
portion of the bed fronting the runner P for a depth of 


about 2 inches above R, and then fill this up with all new 
or facing sand, packed down with the palm of the hand 
to the consistency of a hard bed. After this the pt in 
question is vented with a 4-in. wire downward, and below 
with a }-in. wire to catch their gases. The top of the 
cut-out portion R is then struck off, and finished to corre- 
spond with the adjoining level. This allows the portion 
fronting the runner to stand very rough usage when 
pouring large plates, and gives them as smooth a surface 
at this point as is obtained over the general face of an 
open sand casting. When this method is adopted, very 
coarse grades of sand can be used for the balance of the 
bed other than that fronting the runner, which is very 
desirable for making large plates. ; 

It often occurs that a moulder may wish to make a 
number of fair-sized plates on a floor area that will neces- 
sitate having a partition of but 3in. or 4 in. between 
edges of the plates, as seen at S, Fig. 9. In such cases 
it is generally advisable to run down a 4-in. to 3-in. vent- 
wire between edges, as seen by the holes shown; because 
if this is not done, the plates poured last may draw the 
gases from some that have m poured, and thereby 
raise the centre body of the plate casting while in a semi- 
molten ary it appear something like the one 
seen at T, Fig. 10. The above work of down-ventin 
may be avoided by having extra depths of loose san 
under the face. Nevertheless, there are cases where it 
is well to follow the above practice of venting the parti- 
tions between plates. ; 

The temper of any sand yee | the face of the plate 
mould, be it open or closed, should be worked as dry as 
practicable. In making plates over 14 in. thick it may 
often be necessary to use a facing-sand in order to assist 
the dusted blacking or graphite to peel them. In using any 
facing sand over the general bed, it is put on the thick- 
ness of the knock-down pieces H and I—a plan which 
ensures its being of even thickness all over the bed. Asa 
rule, facing is not used on open sand plates unless 
they are over 2 in. thick. ao soap-stone, 
or lime dusted over the face of any all-common sand-beds 
will generally peel entirely, when under 2 in. thick, unless 
it be the body fronting the runner, where a little facing- 
sand can be used, as shown at Q, Fig. 8, to help the 
blacking, &c., to peel the casting. Then, again, a good 
coat of these materials fronting the runner may often 
answer the purpose of facing-sand at this point, —, 
that there is not too large a body of metal washing over 
it. The safest plan, however, is to use facing-sand, as 
described above, and shown at Q, Fig. 8, in connection 
with the blacking, &c. : 
The metal to run open sand castings should be very fluid 
and with good life, as dull, sluggish metal cannot give 
good open sand plates. Because plates may be ein 
open sand is no reason why one can be careless or 
ovenly about it. It is as creditable to make good open 
sand work as the closed, and in many cases more so. 
Method of Testing the Hardness of Beds.—In obtaining 
the weight a to penetrate 4 in., as given in 

les, 


the above tab the hardness-tester exhibited by the 
writer before the New England Foun en’s Associa- 
tion, November 11, 1903, was used. is device was 


illustrated in the following journals :—The Iron Trade 
Rewiew, November 12, 1903 ; American Machinist, De- 
cember 3, 1903; Journal of this Association, January, 
1904; The Foundry, January, 1904; London ENGINEER- 
ING, January 8, 1904, as well as other publications. 
In making the hardness tests given in Table I., a nowel 
4 in. deep, 12 in. 7 was filled with loose sand 
— through a No. 8 sieve, and struck off with knock- 
own pieces H and I varying from 4 in. to § in. in thick- 
ness, as seen by the bed numbers 1 to 9 in Table I. 
After each of soft sand was struck off and knocked 
down, the hardness-tester was placed on the bed and six 
impressions made, the average of which was taken as the 
weight given in the third column of Table I. 
The hardness tests for Tables II. to TV. were made in the 
same 4-in. by 12-in. nowel as above, the only difference 
being that the sand was rammed hard up to 1 in., fin., 
and 4 in. respectively of the top edge. d was then 
passed through a No. 8 sieve, shovelled on, and struck off 
with the respective knock-down pieces, all of which are 


d | shown in Tables II. toIV. 


By using care to pel steady at an even speed, one test 
will agree remarkably close with another, especially when 
all the sand used is sieved. The tests given show the 
relative hardness obtained under similar treatment with 
identical conditions, and what we would expect from the 
use of different thicknesses of knock-down pieces in gen 


practice. 
The only other matter, apart from the above precau- 
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West’s System ror MakinG Sort anD HARD Brps. 
Tasix I,—Soft Beds for Making Open- Mould Castings. 








} | 
|Thickness | Ee tO ie eae Initial with 
lof Knock- | Weight to Initial with Equivalent Fouivalent 
: | Down | Penetrate im Inches to Desig- eq © Desig- 
Number’ pieces | Bed 4 In. Pt ps alg red nate Area 
H. and I. | ee er of a Bed. 
in. Ib. 02. in. in. sq. ft. 
1 Pa 0 4 A— 5 J —14 s—2 
Z s 0-871 BLS Ree 
3 J 0 9 C-—7 L —16 U—4 
4 y's 0 1 D--8 M—17 V—5 
5 it 015 E— 9 N—18 Ww— 6 
6 3 [9 | 80 |. O<e, |. 359 
7 4 ice G—ll1 P —20 v—8 
8 ?, 1 9/| H-1s | g-t | z—9 
9 8 1 13 I —13 R —22 A A--10 


Tapie IIl.—Hard Beds for Making Open-Mould Castings. 
| | 








Thickness of 
: | Thickness of | yw; Castings 
Bed Thickness of | Knock-Down Weight to | that can be 
Number Knocked Pieces H | Penetrate Made on the 
— Down Face X. mail 3 |Bed to 4 In.| Respective 
| Beds. 
in. in. Ib. oz. in. 
10 1 i 0 8 4 
11 1 yh 8 i 
12 1 4 E. £ 1 
13 1 Pr 2 0 1} 
14 1 4 2 9 1} 
15 1 Ea he 1} 

16 1 j 3 15 2 to 6 
TasLe IIIl.—Hard Beds for Making Closed Mould 
Castings. 

in. in. Ib. oz. | in. 
17 F } Pcp | } 
18 i ;} 114 4 
19 j | Bs: 1 
20 i +n . 3 1} 
21 i 8 4 6 14 
22 } 1s 6 4 1} 
23 3 } 8 2 2to6 

Tabet 1V.—Hard Beds for Making Closed Mould 
Castings. 

in. in. Ib. 02. in. 
24 4 } 4 4 } 
25 i th 5 0 j 
26 x } 6 0 1 
27 } fs 7 4 1} 
28 4 3 9 0 1h 
29 4 iy 10 8 1} 
30 j j 12 6 2'to 6 


| 


tions, that can cause any noticeable difference in taking 
tests as given in Tables I. toITV., in different shops, is a 
variation in the dampness or temper of the sand used. 
This difference, at the worst, is very slight, and not 
sufficient to affect the tests to any extent that would be 
harmful. The system can be made to give an intelligent 
control on the part of the manager or moulder in obtain- 
ing any phe ll 9 degree of hardness in moulds never pos- 
sible heretofore. Should it be desired to omit the hard- 
ness-tester, this will not impair the value of the systematic 
methods that are presented here for beds of different 
character. 

How to Designate Kinds of Beds.—In designating the 
kind of bed wanted, in the case of soft or semi-hard ) Beng 
one will refer to both the bed number and the initial. 
With soft beds, instead of citing No. 1, A, it might be 
No. 1, D, or any other of the initials of Table I., for the 
reason that the depth of sand is not always to have its 
face pounded down with the same thickness of knock- 
down pieces H and I, as the area of the bed generally 

ulates its depth. 
m designating semi-hard beds treated at the close of 
this paper, one will, in citing the number of the bed, 
which represents the thickness of the knock-down pieces, 
also give the initial that represents the depth and the 
area of the bed desired, all of which are given in Table I. 

In the case of the hard beds, Tables IT. and IV., treated 
in the following es, different conditions prevail than 
with the above s, and these are such that it is only 
necessary to call for the number of the bed to designate 
just what is desired. 

While there are thirty different kinds of beds in the 
four tables given, they all differ sufficiently to cause the 
skilled and intelligent moulder to make a selection,.and 
thus get the one that is best every time he is called upon 
to make a different job. This will undoubtedly put aside 
the impression, existing in the minds of many, that any 
old thing will do in the foundry. 

Making Hard Beds.—There is less uniformity in the 
practice of making hard than soft beds ; for this reason 
there is special need of standard or systematic methods 
to make them. Hard beds are necessary where a mould 
is covered with a cope, as this creates a heavy pressure 
not met with on the face of the open sand cast mould, 
Were one to pour an open sand plate-made bed with a 
cope on it, the casting would come out much thicker than 
its pattern, especially in the centre body, which means 
an untrue casting. 

The conditions demanding certain degrees of hardness 
in the face and under-body of a hard bed will depend 
upon the speed of covering a bed with a body of metal, 
on pouring, and the pressure that will be brought upon it 
when the mould is filled with metal. As a rule, the face 
of a hard bed should be much softer than the under body. 
Tt is only in cases where the bed is covered rapidly and a 
heavy pressure brought upon it—say, inside of five to 


so hard that it uires a pull of 20 1b. to penetrate it 
4in. There is work that will require even a harder face 
or higher pull than this. : 

By having a system we can regulate the question of 
hardness to obtain any degree desired. A system that 
could be adopted universally is illustrated in Figs. 11 
to 15. Here, at A and B, straight edges are levelled on 
the plan shown by Figs. 1 and 2, for making soft beds. 
This done, sand is filled in and rammed up solidly to the 
top, as seen at V, Fig. 11, after which a strike is used to 
lower the rammed body below the level of the straight- 
edge toa —— of 4in. to lin., as may be desired, to 
appear as at X, Fig. 12. Up to this level the degree of 
hardness desired 1s regulated by the power upon the 
rammer, and may be rammed so hard that it is difficult 
to penetrate it with a vent wire. In no case, however, 
must venting be omitted in this body, and as a rule the 
harder the ramming the closer and more the venting 
required. 

In venting the body Y, asshown between the straight- 
edges A and B, Fig. 13, the vent-wire is driven down to 
the cinder-bed, as at A’. These vents should not be over 
14 in. apart, and make a vented bed appear something 
like the surface at B’. Where cinder-beds are not em- 
ployed as in A’, then it becomes necessary to connect the 
down vents B’ with under vents, as at C’. These under- 
vents may not be driven until after the bed is completed, 
straight-edges pulled out, and the cope rammed up ready 
for lifting off. In many cases these under-vents may be 
brought up to the joint of the mould, asat D, Fig. 14. Then 
again, a recess may be made in the floor and filled up with 
fine coke, as at EK’. After this the recess and coke are 
covered up with sand and the vent brought to the surface 
with gates, as at F’, or vents driven from the floor level 
down to the coke. 

Returning to the subject of compression or ramming of 
the sand, we are carried back to Figs. 12 and 13. ere 
the distance between the face at X and B’ gg wap 
and the top of the straight-edges A and B, is to be made 
or ates: 9 in a manner to carry the molten metal without 
bubbling or boiling. The bed having been vented as at 
B’, Fig. 13, the first operation is to close up the top of the 
vent-holes by rubbing the palm of the hand over them. 
This done, sand (which may be a facing-sand,in the case of 
heavy plates or special light work) isshovelled on, to pro- 
ject in. to ? in. above the top of the straight-edges, and 
then struck off with knock-down pieces i and I anda 
strike G’, as at Fig. 15, after the manner given for making 
the face of soft s. The thickness of the knock-down 

ieces H and I, and the depth of the rammed face, which 
1s the thickness of sand ranging from the bottom at X to 
the top of the straight-edges A and B, Fig. 12, is what 
regulates the hardness of the face of the bed. The less the 
depth at X, and the ater the thickness of the knock- 
os pieces, the harder the body forming the face of the 


Hard beds are used for open sand plates as well as 
covered ones. This is found advantageous in the case of 
plates, &c., having lugs, flanges, or projections on them, 
that would require solid bodies of sand around them, and 
more or less finishing of these parts of the mould with 
tools. In using ha s for open sand castings, those 
of Table III., having the thickness of the knock-down face 
but ? in,, are often preferable to those of Table II., as this 
brings the vented face up nearer to the face of the mould, 
and gives a bed that is not as hard as those of Table IV. 
A point that must be specially remembered in this connec- 
tion is the necessity of closely venting the whole body 
under the knock-down face, and also the importance of 
avoiding the use of very fine grades of sand for this sur- 
face. here shops have trouble with fine sands, bank, 
shore, or other sharp sand could be mixed with the fine 
moulding sand. his matter can also oftentimes be 
helped by using thinner knock-down pieces for the respec- 
tive thickness of casting than shown in the last column of 
Table III.; as, for example, in making a plate 1}-in. thick, 
the ,'; in. instead of the g-in. knock-down pieces could often 
be used ; and in designating the bed number, one would 
merely order No. 18 instead of No. 21 to be used. 

It is not expected that by presenting all this material 
it will avoid the necessity of using brains and expe- 
rience. Far from it. What is given is intended to be a 
help, and by following the principles advanced much 
benefit will result. 

Apart from the methods shown in Figs. 11 to 15, and the 
three tables for making hard beds, we have the butted- 
face bed. This class of bed is made by first ramming up 
to the level of the top of the straight-edges A and B, as at 
V, Fig. 11, and then striking it down from } in. to 1 in., 
according to the depth of good common or facing-sand 
required, as at X, Fig. 12; after which the body is closely 
vented, as at B’, Fig. 13. This all done, the top of the 
vent-holes are all closed with the m of the hand, and 
riddled sand shovelled on and struck off, as at G’, Fig. 15. 
The depth of the pieces H and I, Fig. 15, should be fully 
1} times that of the struck-out depth X, Fig. 12. After 
the common or facing-sand is struck off, the butt end of 
the rammer is used, as at J’, Fig. 16, in a way to ram 
down the face in a regular even manner, to obtain any 
degree of hardness desired, such as may range from re- 
quiring beds as hard as Nos. 26 to 30, seen: in Table IV., 
and harder, which in the case of very hard beds may 
call for a pull of 25 Ib. In butt-ramming such a surface 
care must be exercised not to miss a spot, and to avoid 
going over the same place twice. The butting all com- 

leted, a 3-in. vent-wire K’ is used all over the face to 

rive vent-holes into the main body 4 in. to 6 in. deep, so 
as to have the face gases find relief through the body 
vents, which will connect with the cinder-bed A’ or under 
vents C’, as at Fig. 13. It is to be understood that one 
is not expected to have K’, Fig. 16, find an under vent- 
hole every time it is driven down as at L’. If K’ never 





seven seconds—that it is safe to have the face of the bed 


struck an under-vent L’, the gases will be able to escape 


to the under-vents L’ by reason of the porosity of the sand, 
especially if the under-vents are not over 14 in. apart, as 
they should be. 

The surface-venting finished, the face of the butted bed 
is struck off smooth in a see-saw manner, after which 
sand is sieved or scattered on sparsely over the surface 
with the hand, and then rubbed down with a smooth 
hard wood block about 2 in. thick and about 3 in. by 8 in. 
This surface is in turn sleeked over with the trowel, and 
the bed is finished. 

In venting butted faces or beds, some will dispense 
with the use of the second vent-wire K’, and vent direct 
from the butted face down toa cinder-bed A’, or under 
vent C’, with a large vent-wire, and then stop up the top 
of the large holes left with the point of the finger. This 
is objectionable for the reason that finger-poking can 
close the tops too far below the surface ; and should any 
be missed or not closed tightly, the melted metal could 
escape to the cinder-bed under the vents, thereby causing 
boiling, scabs, or a *‘ blow-up.” 

Making Semi-Hard Beds for Prickered Plates.—The 
most difficult class of work for which to construct beds is 
the making of plates used by the moulder to carry hang- 
ing bodies of sand or loam. These call for prickers which 
in some cases are very long. At M’, Fig. 17, is seen a 
long prickered — ; and to cast this successfully, if long, 
requires careful manipulation to prevent the centre of the 
bed from lifting or owing when being cast. The diffi- 
culty lies, first, in the necessity of having the bed soft 
enough to admit of driving long prickers into the sand, 
and at the same time not so soft that the pressure at the 
bottom of the prickers, when pouring the plate, can 
strain sufficiently at the bottom to lift up part or the 
whole centre body of the bed. Second, in the excess of 
gases crea by reason of the long’ prickers, often more 
than doubling the area in which to create gases than 
would come from a flat plate. Many moulders have 
failed to consider this point, and when pouring the cast- 
ing are surprised at finding that what metal did not go 
into bodies of scrap went skyward. 

In making long prickered plates it is generally the 
safest plan to place a cinder-bed under the mould, as at 
N’, Fig. 18. After the cinder-bed is in place, nicely 
tempered sand, dry as can be worked, and riddled 
through a 4-in. or No. 2 riddle, is shovelled into the hole 
in about 4-in. courses at a time, until within about 6 in. 
of the face. These courses are down with the 
palms of the hands, or by securing boards about 6 in. by 
12 in. to the feet, and walking over the soft sand, as one 
would with snow-shoes on soft snow. To tramp about 
without such boards would make the bed too hard. The 
last 6 in. of the depth of the bed is made after the system 
of making soft beds, which includes selecting the number 
of knock-down pieces, also the initials to designate the 
— and area of beds, as given in Table I. 

he bed made and sides O’, Fig. 18, formed, the next 
operation is knocking down the pricker patterns P’, of 
which there should be four or six, so that the knocking 
down of one pattern cannot burst the sand through to any 
holes or prickers that have been formed by the with- 
drawal of a pattern. When all of the pricker patterns 
are in the aa the space between them is closely 
vented with a }-in. vent-wire from the face of the bed 
down to the cinders, as at R’; care being taken to avoid 
placing any vents so near to a pricker pattern as to permit 
the metal to burst through to them, and thereby run into 
the cinders, filling the space for release of gases. A few 
of these leaks can make conditions so bad that it would 
have been better to have had no venting or provision to 
carry off the gases made in the beds at all. In venting 
between the prickers the tops of the vents will require 
to be stopped up by pressure of the finger, and after 
filling the depression with sand the body is sleeked over 
with the trowel. In doing this part of the work care 
should be taken to close the top of every vent-hole, and 
also not to make the surface any harder than the knock- 
down pieces used would leave it. 

Another point well to refer to here is the danger of 
metal cutting in front of the runner, especially in large 
prickered plates. To prevent this, the surface fronting 
the runner is best made entirely of new or facing sand, 
after the plan at Q, Fig. 8, and as an extra precaution 
should be surface-nailed. Then, again, it is best to make 
the runner where it passes the metal to the mould fairly 
broad, as a narrow runner at this point confines all the 
cutting action of the metal within a narrow space, thereby 
giving a chance for injury to come quicker than would 
otherwise be the case. 








Pisa AND WIRELESS TELEGRAPHY.—The largest station 
for wireless telegraphy yet erected is being completed at 
Pisa. As it will take some time to put the machinery 
and — in place, the station will probably not be 
ready for transmitting and receiving messages before the 
beginning of 1905. The station will be called Coltano. It 
is designed to establish wireless telegraphic communica 
tion from Pisa with Great Britain, Holland, the United 
States, and Canada, as also with vessels in the Medi- 
terranean, the Baltic, the Red Sea, and the Atlantic 
and Indian Oceans. 

Tue Propuction or Pratinum In Russta.—The most 
important deposits of platinum-carrying minerals in the 
Ural district are found in the vicinity of the rivers Wija, 
Iss, and Tura, and at Nischu ‘agie. Several com- 
og are exploiting these valuable minerals, the largest 

y far being the Platina Company; and researches which 
this company has recently undertaken have given most 
encouraging results. Compared with other parts of the 
world, t é Ural is far ahead, producing about 6000 kilo- 
grammes annually; whilst Columbia only produces 125 
kilogrammes ; Canada, 65 kilogrammes ; Borneo, 50 kilo- 





grammes ; and the United States, 20 kilogrammes, 
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AGRICULTURAL APPLIANCES. 


18,495. D. Roberts,Grantham. Mowing and Har- 
vesting Machines, [2 Figs.) August 27, 1903.—In the knives 
or sickles of grass-mowing ‘and’ grain-harvesting machines the 
knife-bar is usually of rectangular section and adapted to run in 
grooves formed in the fingers, the sickle being held down by 
guide-pieces placed at suitable intervals. According to this 
invention, the knife-bar b, instead of fitting into a groove as here- 
tofore, is provided with a rearwardly-projecting ledge or flange ¢ 
which forms, with the overhanging rear edges of the knife sec- 
tions a, a groove, and on certain of the fingers /, say, every 























(1849S 


alternate finger, guide-pieces j are attached, preferably between 
the fingers and finger-bar h, These guide-pieces j pass into the 
groove e and serve to retain the knife. With this arrangement, 
the knife-bar b and knife sections a are kept sufficiently clear of 
the finger-bar to allow of any matter which gets on to the knife- 
bar being scraped off- during the to-and-fro motion of the knife, 
and escaping either upwards or downwards. In addition to the 
above-mentioned guide-pieces j, the usual keeps or guide pieces 
may be provided, if desired, to hold the knife sections @ in contact 
with the finger-plates g. (Sealed September 13, 1904.) 


ELECTRICAL APPARATUS. 


11,471. Siemens Brothers and Co., Limited, West- 
minster, London. (Siemens and Halske Actien-Gesellschaft, 
Berlin, Germany.) Dynamo-Electric Machines. [1 -] 
May 18, 1904.—The present invention has for its object the 
improvement of the commutation of current in the armatures of 
dynamos and motors and other commutating machinery. Among 
other causes of bad commutating or sparking at the brushes it 
has been found that one of the principal ones lies in the self- 
induction of the turn or.turns which connect two adjacent com- 
mutator bars. According to the present invention, the self- 
induction between adjacent commutator bars is reduced, each 
turn upon the armature being tapped, not only at the back end, 
but at one or more intermediate points along the armature core, 
and connected to intermediate commutator bars by leads carried 
down the ventilating-ducts or.other passages in the armature core. 
The nature of the invention will be clearer by referring to the 

















electric-current switches known as knife-switches. a is the base, } 
is a metal frame having two short side-faces b! adapted to carry 
a pivot c, on which a metal block d is pivoted. The block d@ is 
slotted out at its base to receive the main blade, and is formed to 
receive a handle e, and at d? one end of a spring f on each side of 
the main blade. The main blade g is in the shape of an inverted 
U; itis pivoted upon ¢ independently of d, and carries within 
the space between its side walls an auxiliary blade A, the latter 
— pivoted to the blade g at 7. Both are adapted to make out- 
wi contacts, but the blade A is free to turn upon its pivot i 
independently of the main blade until, in pulling off the switch, 
a bevelled extension comes into contact with the interior of the 
main blade. The slotin the block d forms a seating on the top of 
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the main blade when the handle ¢ is pulled over a certain distance, 
and in this movement the two springs Jf, pivoted at their lower 
ends upon a cross-bar hl, are stretched to their utmost. During 
this movement the lower ends of the springs have pivoted upon h 
from their forward position relative to the pivot i to the position 
almost in line with the centre of 7. But as the pull on the 
handle e¢ causes the = d2 to lift upwards from the k of the 
main blade, the pull on the springs is considerable ; and as soon 
as the block d is seated on the main blade, and the bevelled heel 
of h is in contact with the interior of the main blade, the outer 
end of the blade A is drawn with a slight sliding motion out of 
the carbon blocks j, and with a quick break flies back to its 
normal position within the main blade g. (Sealed September 6, 
1904.) 


20,633. E. J. Chambers, Wombourne, near Wolver- 
ton. Attaching Insulators. [2 figs.) September 

25, 1903.—This invention consists in so constructing brackets to 
which electrical insulators are attached that when the insulators 
are fixed thereto in the manner hereinafter described, the acci- 
dental slackening of the nut by which the insulator stalk is fixed 
to the bracket is rendered practically impossible. a@ is what is 
technically called an ‘‘S” bracket attached to the pole } in the 
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ordinary way, and c is the insulator, the stalk d of which is secured 
in the outer end of the bracket a bythe nute. The nut e¢ is ren- 
dered incapable of turning by making the bracket a with a 
depending flange a2, against which one face of the nut e bears. 
In the attaching of the insulator to the bracket, the nut is held in 
place against the — while the insulator and its stalk are 
rotated so as to screw the screwed end of the stalk into the nut. 
Fe nut is tightened by applying a spanner to the flat-sided 
flange d2 on the stalk. ( September 13, 1904.) 


; je . ry 9 - 
!20,634. E. J. Chambers, Wombourne, near Wol 
r pton. Attaching Insulators. [5 Figs.) Sep- 
mber 25, 1903.—The present improvements have for their object 
prevent the slackening of the nut by which the insulator stalk 
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Spare; a, d represents an armature bar in a commutating ma- 
yond connected by a « tator lead to a commutator bar h. 
t points along this bar, }, c, d, of which b and ¢ are intermediate 
tween the ends of the bar, tappings are made, and connections | 

H J, 9 are brought out to ive cc tator bars i, k, Z respec- | 
ively. The self-induction of the winding which connects the 
commutator bars handi,i and k, k and J, is thereby greatly 
ee for, had the tappings from the points b and c been 
porn . , and ‘the commutator bars i and k been also omitted, the 
that d uction of the windings between / and 1 would have been 
- - to the whole length of the bar, and, consequently, would | 
With ‘pended upon the dimensions of the whole armature core. 
the intermediate commutator bars inserted as described, 


however, th j ; ; 
“seth vt = induction between h andi only depends upon 
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of pin is fixed to the a tubular arms of heres pe poles. 
aiis the insulator and 0 its stalk. The stalk is provided with an 
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lator and stalk, into a nut e, concave on the side presented to the 
tubular arm, By the screwing of the stalk } into the nut e, the 
latter being held stationary, the nut ¢ is drawn up and its concave 
upper face made to seat itself closely on the underside of the arm 
d;< quently the rotation of the nut e is rendered impossible. 
Instead of making the upper face of the nut e concave, nuts 
having side arms e? of the vind shown in Fig. 3 may be employed, 
the side arms preventing the rotation of the nut when the latter 
is drawn a ne | against the convex underside of the tubular arm. 
(Sealed Sept 13, 1904.) 


MOTOR ROAD VEHICLES. 


16,153. A. J. Drakeand Stirling’s Motor Carriages, 
Limited, Granton Harbour, Edinburgh. Transmis- 
sion Gear. (2 Figs.] July 22, 1908.—This invention relates to 
transmission gear for motor-cars and more particularly to the fric- 
tion clutches employed in connection therewith, and has for its 
object to prevent friction from disalignment of the parts and end- 
thrust. e motor crank-shaft.2 is provided with a flywheel 4, 
and to this flywheel is detachably secured a ring 5 having a eon- 
cave interior. Between the ring and flywheel is introduced a 
clutch member 7, having a convex periphery adapted to engage 
with the concave interior of the ring 5. The clutch member is 
mounted freely upon an extension 9 of the crank-shaft, and is 
thrust into frictional contact with the ring 6 by a spiral spring 
10, which bears at one end against an anti-friction collar 11 on the 
boss of the flywheel. At the other end the spring bears against 
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an annular boss 18 of a yoke-piece 14. A universal joint is intro- 
duced between the crank-shaft 2 and the first-motion shaft 20. 
A detachable collar 33 is provided around the end of the boss 18 
of the movable clutch-member 7. When this collar is detached, 
a link 23, forming part of the universal joint, may be withdrawn 
and the clutch thus separated from the variable speed-gear. This 
provides for the ready adjustment of the various members of the 
mechanism. The first-motion shaft 20 is provided with a brake- 
drum 34, and a brake-shoe 35 is adap’ to act thereon. This 
shoe is brought into operation by the clutch-pedal, so that when 
the clutch is released the first-motion shaft and the parts con- 
nected thereto may be quickly clrecked in their rotation. The 
perros | en operates the movable clutch member through a 
forked lever 37 engaging in a‘groove 38 therein. (Sealed Sept- 
ember 6, 1904.) . 


7870. C. Hautier, Paris, France. Axles and Axle- 

{1 hs April 5, 1904. The improved axletree is 
formed of a rigid bridge supporting the vehicle by means of springs. 
The axle is divided into two shafts, which transmit the power to 
the wheels, and to which the wheels themselves are fixed. As the 
wheels must be independent of each other, the shaft to which each 
is attached is made in two parts, although both of the parts receive 
the driving power from a common gearing. The axletree con- 





sists of the differential gear A, of which the part B forms the 
receiving-pinion worked by the driving-pinion O. D, D are the 
primary shafts of the differential gearing, each terminating in a 

rdan joint d, which connects them to the secondary shafts, on 
which are mounted the wheels. F, F are rigid sockets forming 
the bridge. These sockets are rigidly connected to the gear-box 
H, H are the supports of the springs of the vehicle, and I, I 
are the — for fixing the naves to the secondary shafts E, E. 
_— eptember 6, 1904.) Peau : 


H RAILWAYS AND TRAMWAYS. 


13,960. T. Bratherton, Blackburn, Lancs. Paving- 
Blocks. (3 Figs.) June 23, 1903.—This .invention soletee 
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of the portion of the armature core m; that | end or flat-sided flange b2 to facilitate its rotation by means 
of a 


The end of the stalk b is screwed, as is usual. In 





between i and k de nds upon bet 
the dimensions of n, and bet’ 
kand / of o. (Sealed September 18, 1904.) | 





conjunction —_ — insulator eee ame ¢ is employed, f 
11,568, J Halland A. 1 plain on one side concave on its other, for taking a seating on 3 

. . Hackblock, Ipswich. Switches. | the upper side of the tubular arm d secured to the telegraph pole. | to th facture of paving-blocks speci designed f 
[6 Piped May 19, 1904.—This invention relates to that class of The crewed end of the stalk is screwed, by rotation o the foe  herween ort Be ~ yrs 9 od 





laying between or alongsi 
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tram-rails and other places where 
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there is extraordinary or concentrated traffic. According to this 
invention, the framework of the improved paving-block consists 
of a perforated iron casting, underneath the edges of which isa 
strengthening rim 1 provided with feet 2 for supporting the cast- 
ing. The upper surface of the casting is studded over with iron 
Hes gar ga 3, or studs, and the edges of such castings are 
ormed with dovetails or with parallel grooves 4 and projections 
5. The perforations 6 in the iroh casting are filled up with 
wooden blocks 7 which come flush with the tops of the iron studs 
or projections 3. The lower ends of such blocks extend below the 
supporting-feet 2 of the framework. The intervening spaces 
between the lower ends of the blocks are then filled up solid with 
concrete. Each paving-block is pr » a8 just described, 
before being laid, and when laid the. formed between the 
adjoining blocks by the grooves or dovetails are filled in with 
wooden blocks and concrete. The ving-block, as above 
described, is solid, quickly laid, and easily taken up, if required, 
and re-filled, and specially adapted for being placed against 
tram-rails, fitting them accurately. In the case of curves the 
wai be cast to the required radius. (Sealed Septem- 


SHIPS AND NAUTICAL APPLIANCES. 


Phorson and A. E. Muir, Roker, Sunder- 

(8 Figs.] July 18, 1903.—This invention relates 
to the construction of hulls of vessels. a is the load water-line, 
and b the cambered deck-line, the distance from a to b being about 
one-fifth the moulded depth measured from the deck-line. cis a 
main frame, which is curved from the water-line to meet the 
cambered deck-line at an angle. disan upper frame connected 
to the main frame c by a butt or overlapping joint, and carried 
along the normal camber of the beam-line for some distance toward 
the centre of the vessel, and then curved and extended upward to 
meet the beams e and deck / carrying the hatchways and winches. 


15,501. P. 
land. Hulls. 
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The main frames c and upper frames d are covered with plates g 
in the usual manner. In some cases the deck-beams A are carried 
across the vessel at certain intervals. In the second figure that 
portion of the main frame between the load water-line a and the 
cambered deck-line b is bent so as to form two curves, joined by a 
straight portion set at an angle of approximately 45 deg. e 
forms illustrated are particularly effective in throwing off large 
bodies of water which may be — The weight of the ys 4 
is also better distributed in the different holds in regard to the 
buoyancy, and excessive longitudinal straining is avoided, hence 
a reduction in the scantling and costs can be effected. (Sealed 


6, 1904.) 

18,595. W. L. Byers, Sunderland. Anchors. 
{8 Figs.) August 28, 1903.—This invention relates to certain 
mprovements in the construction of anchors of the stockless 
type. It is designed to form an anchor of such confi tion that 
it shall always come up in a proper position to the hawse-pipe— 
that is to say, with the length of the anchor and both arms 
approximately parallel with the side of the ship, and this the 
more es) ly in respect of ships built on very fine lines, in 
which case the bows form an almost vertical plane, at a very 
acute angle to the central perpendicular line of the ship. The 
corners of the ends of the anchor-head are made of the 
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form of a portion of arcsof a circle. On each end of the 
head of the anchor is a projection B, and through this pro- 
jection the bolt O is prolong The projection B and the ends 
of the bolts each form the middle portion of an arc drawn from 
the two sides of the casting, and the corners A of the ends of the 
crosshead form parts of the same arcs. The projections B cause 
the anchor to roll over on to the rounded corners A, and these 
corners allow the anchor to completely roll over, and come up 
with the length of the crosshead D inst, and parallel to, the 
ship’s plating. To further facilitate the turning of the anchor 
in The hawse-pipe the shank E is »nade round in section. (Sealed 


September 6, 1904.) 
STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


4053. J. H. Rosen’ London. Steam-Generators 
and Superheaters. [8 Figs.) February 18, 1904.—This in- 
vention relates to superheaters and steam-generators for marine 
use. The combined su and steam -generator com- 
prises a skeleton boiler of the Babcock and Wilcox marine 
type, consisting of a steam-drum A, downcomer tubes B 
terminating in a cross-box ©, inclined water - circulating 
tubes D connecting the cross-box C to a cross-box DI, into 
which are ex ed uprising tubes E connected to a cross- 
box F, from which horizontal tubes G discharge the uprising water 
and steam into the drum A. The sides of the skeleton boiler are 
formed by inclined water-tubes extending between end headers E, 
which are connected to the cross-boxes D! and F at rear and 
to the cross-box C and drum A in front. The superheater is com- 
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{ posed of manifolds K located at one end of the boiler, the mani- 
folds being connected alternately to inlet pipes L, into which 
is led, from the various boilers supplying it, the steam requiring to 
be superheated, and to outlet pipes L!. The manifolds have ex- 

| panded into their inner walls a series of U-shaped superheating 

, tubes M. Thesuperheater and boiler elements are supported over 


softer in comparison between the twisting-head and delivery 
rollers, enabling a still further drawing and a still further increascd 
twist to be given to the yarn, so that. a sounder and finer thread 
can be produced. According to this invention, the roving enters 
| the axis of the twisting-head as it comes from the delivery rollers 
at an angle, and on the top of the head are two approximate/y 
ite pins, so that at each revolution of the twisting-head two 





, @ furnace chamber N, The furnace gases pass u t the 
| tows of water-tubes D, circulate around the superheater tubes M, 
and escape upwards between the steam and water-tubes G to an 
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uptake R. The fiercest heat of the furnace gases is reduced by 
their impingement on the rows of tubes which absorb part of the 
heat, and the superheater tubes M are thus subjected to the 
action of the gases at a lowered temperature, which increases 
their durability. The surrounding of the superheater by walls 
composed of water-tubes permits of further absorption of heat 
for steam-generating purposes and enables a suitable iron casin 
to be used, which is ally advantageous in superheaters fit 

on board ship and under conditions where it is impracticable to 
use brickwork walls. (Sealed S. r 6, 1904.) 

6069. J. J. Tinker, Hyde, Cheshire. Steam-Gene- 
rators. [2 Figs.) March 12, 1904.—This invention relates to 
improvements in Lancashire and like steam-generators. The 
improvements consist, firstly, in building up boiler shells of parallel 
rings a, a}, a2, so telescopically that the back end ring a 
is of less diameter than any of its fellows, each ring increasing in 
diameter until the front end is arrived at. The object of this is 
to give a natural fiow for all sediment to drain off at the blow-off 
cock without any obstruction. This mode of construction dis- 
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of fixing the boiler in its brickwork 
to the front end. The improvements 
consist, secondly, in building up, in conjunction with the con- 
struction of boiler shell di bed, boiler fiues of parallel rings c, 
which are successively reduced in diameter from the front end or 
furnace portion. These flues have been designed for the purpose 
of relieving the front end of Lancashire boilers from the strain 
thrown upon the plate and the rivets around the furnace 
mouth, and of affording easier access between the flue and shell. 


(Sealed September 6, 1904.) 
TEXTILE MACHINERY. 
6855. D. O. Pease, Manningham, Bradford, Yorks. 
inning-Machines, (3 Fiys.)} March 24, 1903.—This inven- 
tion relates to machines for spinning woollen and worsted threads, 
and has for its object to enable a spinning-machine to produce 


penses with the ony 
seating with the usual fal 
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finer and sounder thread, and consists in increasing the number 
of alternate stretchings and eoenatngs  — to the roving by the 
twisting-head, so that the roving can rawn finer and to increase 
the twist near to the twisting-head, so that the roving will be 





| alternate stretchings and releasings are given to the yarn. The 
' apparatus comprises the delivery rollers a, the twist-head b, and 
the drawing rollers c, The head} has two pins d at approximately 
opposite sides of a diameter. A support ¢ is fixed on the frame f 
and bears on the yarn between the rollers a and head b. The yarn 
| passes through the rollers a, over the support e, through the twist- 
head 6, to the drawing-rollers c. At each revolution of the twist- 
| head, the pins d come into contact with and stretch the yarn 
twice. The yarn bearing on the support ¢ causes the twisting 
action of the twist-head to be stronger on the part g! of the yarn, 
and therefore causes the stretching action of the pins to be 
greater on the part g of the yarn as com with the stretch. 
ing action of the pins on the part gl of the yarn. (Sealed Sept. 


ember 6, 1904.) 

18,984. J. L. Rushton, Bolton, Lancs. Card Cloth- 
ing. [6 Figs.] September 3, 1903.—This invention relates to 
the mounting of card-fillet upon the flats of carding-engines, and 
the object of the invention is to form a combined guard for the 
teeth of the fillet at the ends of the flat, and also for securing the 
ends of the fillet to the flat. At the present time it is customary 
to secure the ends of the card-fillet to the flat by a narrow metal 
plate provided with a fang at each end, which fang is pressed into 
the foundation of the card fillet, and secured thereto by the metal 














clips, which clamp the edges of the fillet to the flat, and, at the 
same time, passover, or partially over, the metal plate, and clamp 
it to the flat. According to the present invention, an upstanding 
flange 4 is formed upon each end-plate 3, the flanges standing 
close up to the last row of card teeth (and preferably siightly 
above the knee of the card teeth), and so support and protect 
them, and prevent injury when grinding and in handling the 
flats. The end-plates 8 are provided with fangs, which are 
pressed into the foundation of the fillet, and the plates are secured 
to the flats by side clamps 6. (Sealed September 6, 1904.) 


MISCELLANEOUS. 


16,857. J.Gimson and Gimson and Co. (Leicester), 
Limited, Leicester. Polishing-Wheels. [2 Figs.) Aug. |, 
1903.—This invention relates to improvements in polishing-wheels 
used in machines for finishing boots or shoes. Hitherto polishing- 
wheels have been built up of cut-out pieces of fabric or leather, 
such pieces being secured to the rim of a solid bush or wheel by 
wiring or glueing. According to this invention, the pieces of fabric 
or leather A are built up to form sections, a number of which 
form a complete ring. The various sections, or the dovetailed 
ends a thereof, are all cemented together, and also cemented to 
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a fabric lining. The ring so formed is then ready to be placed 
between flanges B of a divided wheel C, the two parts of which are ; 
secured together by screws which therethrough. The advan- 
tages of the present invention, which consists of the ring of cut- 
out pieces of fabric or leather A and the divided and flanged wheel 
C, are that, when the fabric or leather has been worn away until it 
is of no further use, it can be readily removed and a f ring of . 
fabric or leather inserted, and that pieces of the fabric or leather 
are prevented from becoming loose and flying out, owing to the 
great speed at which the wheel is run. (Sealed September 6, 1904.) 


16,080. A. B. Chatwood, Bolton, Lancs. Speed- | 
Indicators. [4 Figs.) July 21, 1903.—This invention consists 
in a form of speed-indicator in which a fan, driven at as 
proportional to that of the machinery under observation, causes a 
difference of pressure between two portions of a fluidin which it 
works, this difference of pressure being indicated in any conve- 
nient manner, preferably on a Bourdon gauge, the indications 
being such that the speed of rotation may be read off directly. 
According to one arrangement of carrying the invention into 
effect, a fan b of the form of a screw-propeller is rotatably 
mounted in a closed chamber a in such a position that it practi- 
cally divides the chamber into two portions. A pipe-connection 














from one portion of the chamber leads to a reservoir e, which is 
at a higher level than the fan-chamber. A second pipe connection 
leads from the other portion of the fan-chamber to a pressure- 
gauge k of the usual form. The reservoir, fan-chamber, and 
pressure-gauge are filled with liquid, a certain pressure being 
thereby produced in the fan-chamber. The fan is fixed to 
spindle 0, which through the wall of the chamber, and is 
| driven from the machinery, the speed of which is to be indicated. 


When the fan is rotating, a difference of pressure is produced on 
will depend 





the two sides of the fan. The difference of pressure end 
-on the speed of rotation of the shaft 0, the pressure increasin¢ 
when the speed of rotati (Sealed Sept 13, 1904.) 
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MIDLAND RAILWAY COMPANY’S 
STEAMSHIP SERVICE. 
(Continued from page 299). 

Havine completed our description of the new 
harbour at Heysham, of the Midland Railway 
Company, and the power plant there, we now turn 


to the new steamers which have been specially | 


designed ‘and’ built for the mail and passenger 
service between this harbour and the North of 
Ireland and the Isle of Man. When the Midland 
Railway Company decided to @hter upon this under- 
taking, the general questions as to the type of vessel, 
and whether the steam-turbine or reciprocating en- 
gine should be adopted for propelling the ships, 
were referred to Mr.‘John Mathieson, the general 


machinery andtwo with steam-turbines. From the 
point of view of engineering science, this duplica- 
| tion confers the advantage that we have for 
| the first time two vessels exactly similar, with only 
| this one (variant, as it is possible to arrive de- 
| finitely at a conclusion as to the relative merits of 
| the two systems of propulsion: in regard, first, 
to the weight and space involved ; secondly, as to 
the prime cost; thirdly, as to the speed perform- 
ances; and, finally, as to cost of upkeep. The 
last-mentioned comparison can only be made after 
the lapse of a season, but on the other points there 
are now data available. Before, however, entering 
into a comparison under these respective headings, 
‘it will be well first to describe the vessels, which 
_were constructed under the supervision of the naval 


arrangements. -She is slightly broader, and some 
modifications have been introduced in the turbine 
machinery. This last vessel, which was ordered 
later, has just completed her trials, and with the 
results in the case of all four vessels we shall deal 
in due course. The turbine machinery in both 
ships was constructed by the Parsons Marine Tur- 
bine Company, Wallsend-on-Tyne. 

On page 438 (Figs. 78 to 82) we reproduce longi- 
tudinal section and deck plans of the- Antrim, 
which is typical of the class ; while on our two-page 
plate this week we give sectional views and plans 
showing the general arrangement of the boilers in 
all four ships (Figs. 83 to 86). On the two-page 
| plate are also published, in juxtaposition, compara- 

tive drawings of the turbine machinery in the Lon. 
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manager of the company, who, in addition to mak- 
ing general inquiries, enlisted the services of Pro- 
fessor J. H. Biles, and his partner, Mr. William 
Gray, both experienced naval architects, especially 
in regard to the design of Channel steamers. 
At that time the only steamers with turbine ma- 
chinery in service were those in the estuary of the 
Clyde, and although these gave very satisfactory 
results in every respect, there was still doubt as to 
the c‘hciency of the system in vessels subjected to 
heay y seas. The London, Chatham, and South- 
Eastern Railway Company, however, had ordered 


the vessel now known as The Queen, and the 
work of this and other steamers has dispelled any 
remaming doubt as to the general- success of the 
system. Butin arriving at: a decision, the direc- 


torate of the Midland Railway Company acted 
ppg. in adopting the advice given—that two 
Of the yesselg should be fitted with reciprocating 


Miptanp Ramway-Company’s Twin-Screw Steamer ‘;DoneGAL” ; ConstRUCTED BY Messrs. 


CARD AND Co., Limitep, GREENOCK. 


architects already named, assisted by Mr. R. W. 
Yardley, who has since joined the Midland Railway 
Company’s service as resident marine and mechanical 
engineer at Heysham, under Mr. R. M. Deeley. 
_ Four vessels were ordered about a year ago, 
three of them for the Irish service, all exactly 
similar, except for the type of propelling machi- 
nery. These three are—the Antrim, fitted with 
reciprocating engines, built and supplied with ma- 
chinery by Messrs. John Brown and Co., Limited, 
Clydebank ; the Donegal, with the same type of 
ropelling machinery, constructed and engined by 
on. Caird and Co.; Limited, of Greenock ; and 
the Londonderry, built. by Messrs. William Denny 
and Brothers, of Dumbarton, and_ fitted with 
Parsons steam-turbine machinery.- The fourth, the 
Manxman, built. at Barrow-in-Furness by Messrs. 
Vickers, Sons, and Maxim, Limited, being for 








the Isle of Man service, differs in her internal 


donderry, (Figs. 87 to 89), and of the reciprocating 
machinery in the Antrim (Figs. 90 to 92). A 
view of the engines of the Donegal is given on 
this page, and is specially interesting as indicative 
of their modern character. It will be noted that 
weight has been very carefully economised, and 
that all pumps are worked separately from the 
main engines, This arrangement has several ad- 
vantages. It removes many of the reciprocating 
parts from the main engines, and makes it pos- 
sible to have the condensers in good working order 
for the starting of the engines. On the other 
hand, when the air-pumps .are on the main engine, 
it takes a little time to get a vacuum, and this is a 
drawback where rapid manceuvring is necessary 
when the vessel is getting under way. 

The principal dimensions of the three vessels are 
as follows :—Length on water-line, 330 ft. ; breadth, 





moulded, 42 ft, ; depth, moulded to upper. deck, 
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18 ft., and to promenade deck, 25 {t.6 in. The 
vessels are built throughout of Siemens-Martin 
steel, to the latest Board of Trade regulations for 
Channel steamers. The hull in each case is 
divided into compartments by. eight water-tight 
bulkheads. With fore-and-aft schooner rig on two- 
pole masts, and two funnels 9 ft. in diameter, the 
vessels have a smart appearance, as may be judged 
from the view of the Manxman on trial, given on 
page 446. f 

There are four decks—the shade, promenade, 
upper, and main—and plans of each are reproduced 
on page 438. . The shade-deck (Fig. 79) extends for 
210 ft. amidships, with a break of 15 ft. in the way 
of a cargo hatch aft, and on it is the wheel-house, 
the top of which serves as a flying-bridge. The 
shade deck thus forms a splendid promenade for 
passengers. Some of the deck-seats are of the 
floating description. There are six 27-ft. lifeboats 
on the shade-deck, all of which have Welin’s 
patent davits, by means of which speed in working 
is obtained by the exertion of little force. Two 
other boats are stowed on the poop aft. 

The first-class passenger accommodation is reached 
from the shade-deck through a large entrance hall, 
with rubber tiled flooring, which is found very suit- 
able for semi-exposed positions. This leads to the 
promenade deck (Fig. 80), on which the smoking- 
room is centrally situated between the two funnel- 
casings. The panelling in all the steamers is of 
fumigated oak. The floor is laid with locking- 
rubber tiles, aid the upholstering is of green buffalo 
hide. The roof of the smoking-room is circular on 
top, the height at the centre being 12 ft. This 
makes a splendid saloon. and for roominess reminds 
one of a large Atlantic liner rather than of a 
Channel steamer. 

The arrangement of the state-rooms and. the 
sleeping accommodation was a subject of, great care, 
and the results are exceptionally satisfactory. Alto- 
gether there is accommodation provided for 156 
first-class passengers. There are in all forty-nine 
state-rooms, twenty-three on the promenade deck 
and twenty-six on the upper deck, suitable fora 
total of 114 passengers. The rooms are arranged 
for the most part for two passengers only, but there 
are eight one-berth and a few four-berth cabins. 
The single-berth rooms are an innovation, and were 
fitted at the suggestion of the directors in view of 
the great success of single-berth compartments in 
sleeping-cars. There are several two-berth cabins 
for ladies only, and these are in communication 
with the ladies’ room on the port side of the upper 
deck (Fig. 81). The ladies’ room is also fitted up 
with berths for ten passengers. 

The dining - saloon, which on a cross-Channel 
steamer on night service is little frequented, is. on 
the main deck, and has seats at table for 74 diners. 
(Fig. 82). The pantry is in close proximity, and 
access is gained through two serving-doors, a hoist 
being fitted from the galley on the upper deck. 
A home-like feature in the saloon is a handsome 
fire-place ; but the ‘‘ Thermotank” system, adopted 
throughout, and to be described in our next article, 
is also extended to this saloon. Berths may be 
improvised in this saloon for thirty-two passengers 
when the vessel is filled in other:parts. 

Consistent with the usual practice of the Midland 
Railway Company, no second-class passengers are 
provided for, or, rather, the third-class accommoda- 
tion takes the place of the second class in other 
steamers. It is arranged at the aft end of the 
promenade and upper decks. The sleeping accom- 
modation is on the upper deck (Fig. 81), where 
there are eleven rooms, containing in all 48 berths, 
and a ladies’ room, having 10 berths. In all there 
is sleeping accommodation for 85 third - class pas- 
sengers. A saloon, near which is a refreshment 
bar, is placed in a convenient position. 

-The accommodation for ofticers, engineers, and 
chief stewards is on the promenade deck, and their 
mess-room is close by. The stewards are berthed 
on the upper deck, and the crew and firemen at the 
fore and aft ends of the main deck. The crew’s 
galley is on the upper deck forward. For cattle- 
drovers there is a space with eighteen berths at the 
after end of the upper deck. 

The mail-room is situated on the upper deck 
under the forecastle, and is strongly built of steel, 
with a steel door fitted with Chubb’s patent lock. 
A steam windlass is fitted forward, and a power- 
ful warping capstan aft.. The steam steering-gear 
is Brown’s steam-tiller with telemotor. 

There are stalls on the upper and main decks aft 
for the conveyance of cattle and. horses. These 





stalls are constructed in accordance with the Board 
of Agriculture regulations, and they are well ven- 
tilated by electric fans and cowls. As the amount 
of light cargo has greatly increased of late years, 
the ship has been designed with capacious cargo- 
holds, and the appliances for the quick loading and 
discharging of cargo include winches of silent pat- 
tern, driven direct without gearing. Special atten- 
tion has been given to the carrying of heavy weights, 
such as the large castings used in the vessels built 
in Belfast. 

The boilers of all four ships are illustrated in 
Figs. 83 to 86 in the two-page plate. There are 
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two double-ended: boilers. and~ one single-ended 
boiler, and the principal dimensions of these are 
given in parallel columns. 


Boilers of Midland Steamers. 
Double Ended. Single Ended. 
a 2 1 


Number 2 
Length 22 ft. 11 ft. 6 in. 
Diameter __... .. 15 ft. 7 in. BD gaudy 
Number of furnaces... 6 
Diameter oo 1. wes eee Sia: 3 ft. 11 in. 
Length of grate 6... 6:;, es ee 
Heating surface . 4984 sq. ft. 2493 sq. ft. 
Grate area... Ss 80 ,, 
Total heating surface 

in each ship... 3 12,461 sq. ft. 
Total grate area in 

each ship i. 402 ,, 


The two double-ended boilers are placed side by 
side in the after part of the boiler-room, while the 
single-ended boiler is fitted in a recessin the centre 
of the boiler-room forward, with large coal-bunkers 
on each side, as shown in the cross-section, Fig. 86. 
The boilers are worked under forced draught, the 
stokeholds being closed, and four fans are located 
on the upper deck, as shown in the longitudinal 
section, Fig. 83, and on the plan, Fig. 84. In the 
Antrim and Donegal the fans are driven by electric 
motors, and in the Londonderry and Manxman by 
high-speed steam-engines, supplied by Messrs. 
Paul and Co., Dumbarton. The maximum pressure 
attained on the trials of the four boats did not 
exceed 1} in. of water at the fans. The arrange- 
ment of steam-pipes is well shown on the upper 
deck plan in Fig. 84, as well as in the longitudinal 
section. 





The reciprocating machinery of the Antrim and 


Donegal differs only in detail. The view on the 
preceding page shows the engines of the latter. 
They are of the four-cylinder triple-expansion type, 
each set driving a three-bladed propeller. The 
high-pressure cylinders are 23 in. in diameter, the 
intermediate 36 in., and the low-pressure 42 in., 
the length of stroke being 30in.  Linersare fitted in 
all the cylinders. The slide-valves are of the piston 
type for the high and intermediate-pressure cylin- 
ders, and of the flat-faced double-ported design for 
the low-pressure cylinders. The valve-gear is of 
the usual double-eccentric double-bar link-motion 
form, and the reversing engines are of the direct- 
acting steam and hydraulic type. The crank and 
line shafting is of mild forged steel. The crank- 
shafts are of the solid type bored hollow, and con- 
sist for each engine of two double-throw cranks 
coupled together. The condensers are separate 
from the main engines ; the shells consist of stcel 
plates riveted together, and the end casings and 
doors are of brass. : 

Continuing to deal with the ships having recipro- 
cating engines, it may be noted that one feature of 
the auxiliary machinery is the separate air-pumps, 
two sets of which have been supplied by Messrs. G. 
and J. Weir, Limited. These are illustrated on 
this page (Fig. 94). The air-pump barrels are 20 in. 
in diameter by 16 in. stroke, fitted with steam cy- 
linders 74 in. in diameter. The pump-barrels and 
buckets are of gun-metal, the tops and bases of 
cast iron, the pump-rods of manganese bronze, and 
the piston-rods of steel. The pumps have the usual 
foot, bucket, and head-valves. 

The feed-pump installation consists of a pair of 
Weir patent direct-acting feed-pumps, with auto- 
matic control gear; the pumps are -11 in. in dia- 
meter, and the steam cylinder 15in. by 26 in. 
stroke. Each pump is suitable for 6000 indicated 
horse-power. The pumps have complete gun-metal 
water ends, gun-metal buckets, bronze rods, and 
gun-metal suction and delivery stop-valves of the 
latest type. There are also, as shown in sectiun 
and plan (Figs. 90 and 91), two duplex bilge- 
pumps, one duplex central pump, and a feed-water 
tilter. The electric-light plant in the Autrim and 
Donegal consists of two sets of Belliss and Morcom 
engines coupled direct to dynamos, each capable uf 
doing all the work. In the Londonderry two sets 
of Parsons turbines are fitted instead of recipro- 
cating engines. The plant in the two former 
steamers is in the engine-room, but in the Lon- 
donderry it is placed in the shaft tunnel. 

The propelling machinery of the Londonderry 
(Figs. 87 to 89) consists of three compound tur- 
bines, one high-pressure, and two low-pressure. 
With the latter are incorporated the reversing 
turbines, which work in vacuo when not in use. 
Each of the three turbines drives a separate shaft. 
The low-pressure turbines are on the outer shafts, 
and the high-pressure turbine on the centre shaft. 
Steam is led from the boilers to the stop-valves at 
the starting platform, which is on the level of the 
upper deck. Steam can either be admitted to the 
high-pressure turbine and thence to the low- 
pressure turbines, or, for manceuvring, the high- 
pressure turbine can be shut off entirely and 
steam admitted direct to the low-pressure turbines. 
To facilitate manceuvring in harbour a slide-valve 
of the ordinary | shape is used for this purpose, 
instead of valves having to be opened or closed 
to put steam from the ahead to the astern 
turbines. By moving this slide backwards or 
forwards steam can be admitted to either turbine 
or be shut off from both. The steam in all 
cases passes primarily through a separator, to free 
it as much as possible from moisture. There 1s 
also a connection, which can be worked from the 
starting platform, that enables steam to pass 
silently to the condensers instead of leaving it to 
blow off at the safety-valves. Steam is led from 
the exhaust end of the high-pressure turbine by 
pipes to the steam end of the low-pressure tur- 
bines. There are two by-pass valves fitted to the 
high-pressure turbine, by means of which steam can 
be allowed to miss part of the expansion of the 
high-pressure turbine in order to raise the initial 
pressure in the others, so that if the vacuum can 
be kept the same, the revolutions of the low-pres- 
sure turbine can be increased above the ordinary 
rate. 

The shafting is of solid forged steel. The 
tunnel shafting is very light, being only 64 in. in 
diameter. The sliafts are well supported between 
the engine-room bulkhead and the stern - tubes 
The propeller shafts are slightly heavier, the side- 
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shafts being 7} in., and the centre one 7} in. Liners 
are fitted to the shafting in the stern tubes and 
in the A brackets: The propellers are all three- 
bladed. The stern tubes are built up of steel plates, 
steel castings being riveted to each end of each 
tube to form the stnffiug glands. The bearings in 
the forward and after bushes are of lignum vite. 

The auxiliary machinery is of the most modern 
and complete type ; everything has been arranged 
so that without any crowding there might be a 
maximum of free space with great facility for over- 
hauling. In describing this part of the machinery 
we shall take the several units in order from the 
low-pressure turbines back to the boilers. The 
condensers are placed fore and aft alongside of 
the low-pressure turbines, one on each side of the 
ship. They are of the ordinary cylindrical form, 
built up of steel plates, strengthened by transverse 
rings of angle iron. The opening in the shell for 
the exhaust steam from the turbines is, on account 
of its large size, well stiffened along its edges ; and 
inside the condenser there are three bafile-plates to 
distribute the steam over the tubes. The water- 
ways and doors of these condensers are of cast iron. 
The wet-air pumps, of Messrs. Weir’s duplex type, 
are placed a short distance from each condenser. 
As everything that tends to reduce the terminal 
steam pressure makes for greater efficiency in the 
turbine, a dry-air pump has been fitted to in- 
crease the vacuum. This dry-air pump consists 
of a cylinder, 20 in. in diameter, placed on the top 
of the cylinder of the circulating-pump engine, 
the piston-rod of which is continued into the dry- 
air pump for carrying the air piston. The stroke is 
9 in. From this pump a pipe is led down to 
an air-vessel at the air-pump discharge, and this 
helps to remove some of the air and the water 
vapour. Both air-pumps discharge into one 
of Messrs. Weir’s float tanks, which is connected 
to the bottom of each condenser by pipes and non- 
return valves, so that the condensers will drain 
into this tank when the turbines are not at work. 
A feed surface-heater placed on the cross-bunker 
bulkhead is fitted on the main range of feed-pipes. 
There are two sets of direct double-acting feed- 
pumps, of Weir’s make. Each of these pumpsalone 
is capable of dealing with the required amount. of 
feed-water when the turbines are working at full 
speed. The pumps draw from the float-tank, 
and discharge to the main boilers through one 
set of feed-pipes independent of the other set. 
They can be used to pump out the boilers, and 
also to circulate the water in them when raising 
steam. 

A filter with a by-pass is fitted on the range of 
main steam-pipes. For circulating the water in 
the condensers there is fitted to each a centrifugal 
pump and engine by Messrs. Paul, of Dumbarton. 
This engine exhausts to cither the heater, con- 
denser, or to the waste-steam pipe. There are 
two sets of vertical duplex bilge-pumps, so arranged 
that they can draw from the sea or from each 
compartment of the hold. They can discharge to 
deck for fire service or overboard: There is also 
a small vertical duplex pump of Lamont’s make 
to empty the cattle scuppers. For wash -deck 
and sanitary service there is a vertical duplex 
pump which draws from the sea. Messrs. Lamont 
have also supplied a pump for water service in the 
engine-room, and Messrs. Weir two pumps for cir- 
culating oil inthe turbine bearings. Great care has 
been taken to arrange, so far as possible, for such 
a system of duplication that in the event of any of 
the pumps, pipes, &c., on one set giving way, the 
work can be thrown on to the other set, so that a 
dead stop due to a breakdown, unless of a very 
serious nature, is not likely to occur. 

We now turn to a consideration of the results of 
the trials and to the deductions which may be 
made from the comparison of the performances of 
the respective ships. The specification test was a 
run for six hours, with the machinery making the 
number of revolutions which data from a measured- 
wile trial proved necessary to secure a speed of 
20 knots. The duration of such trial is inadequate 
to settle all the important questions as to the relative 
merits of turbine as compared with reciprocating 
ner so that no empirical deduction should 

’e made, We are glad to know that when the 
nga go into service data will be collated, so 
obey — of inaccuracy will be enormously 
its of is rs the careful records of the several 
vowed 1¢ four new vessels ‘justify general state- 


Taking the main points in the order named in 


the introductory paragraph, we deal first with the 
question of weight and space occupied. The 
Antrim and Londonderry are of exactly the same 
form and scantlings, with boilers of the same 
size, the type of engine and steam pressure only 
differing. The weight of. all machinery—i.e., 
everything associated with the propelling of the 
ship—is, in the former, practically 730 tons, as 
compared with 575 tons in the latter. This differ- 
ence, totalling 155 tons, is due first to the reduc- 
tion of scantlings in boilers due to difference in 
pressure: the Antrim’s boilers weighed, with 
water, 460 tons; the Londonderry’s 15 per cent. 
less. The main reciprocating engines weighed 210 
tons, as compared with 160 tons for the turbine 
machinery, and the shafting respectively about 60 
and 25 tons. In the Manxman, to be described in 
our next article, the designers decided to adopt the 
same steam pressure as in the Antrim and Donegal 
—200 lb.-- and the turbines were proportioned 
accordingly. There is thus not such a great saving 
in weight ; but this and other modifications intro- 
duced for the first time in the Manxman—and to 
be described in due course—improved the economy 
and increased the speed to an extent which fully 
justified the forfeiture of some of the gain in weight 
in the Londonderry. 

The comparative drawings on the two-page plate 
show that the turbine machinery occupies 2 ft. less 
of the length of the ship than the reciprocating 
engines ; but, as we hope to show. by photographs 
of the Manxman’s engine-room, there is a very 
considerable floor area for the working of the 
machinery in excess of that to be found in similar 
steamers with reciprocating engines. There is less 
head-room needed, especially in the Manxman’s 
arrangement, for instead of having the starting 
platform on the upper deck level, it is on the 
engine-room floor level, which is better from all 
three points. of lighting, ventilating, and over- 
seeing. 

As regards cost, there is a slight advantage in 
favour of the turbine system, for while the London- 
derry cost 14 per cent. more than she would have 
cost with reciprocating machinery, the difference is 
more than compensated for by the superiority in 
speed ; for if the Londonderry had been fitted with 
reciprocating machinery to do the same speed— 
22} knots—the cost would probably have been 
10 per cent. greater. With extended use, the 
improvements which must come with the lapse of 
time, and the application of many more inventive 
minds to the perfecting of manufacturing appli- 
ances, the turbine will not only be cheaper for a 
given speed, but must ultimately become much 
cheaper for a given power than high-speed recipro- 
cating engines. 

The question of economy in fuel consumption is 
not so readily answered. The attempts to arrive at 
the brake horse-power do not yet seem to be suc- 
cessful, but the water consumption was measured 
by taking the strokes of the feed-pumps, a method 
which was found by the Cunard Turbine Commis- 
sion to be thoroughly reliable when they compared 
data thus derived with results of direct measure- 
ment by tank. Here, more than in the other 
matters, our premonitory note of warning against 
implicit reliance on data from trials of short 
duration is specially applicable. The figures gene- 
rally indicate that the water consumption of 
the turbine machinery was 6 per cent. less 
than that of the reciprocating engines for the 
same speed of ship. There is, however, an 
important variant in — efficiency, so that 
in tests in service brake horse- power should 
be taken. Moreover, the Londonderry had the 
advantage of the less displacement, due to the 
lighter machinery. Less power was therefore neces- 
sary for the same speed. This, it is assumed, 
accounts for two-thirds of the difference in economy, 
leaving 2 per cent. attributable to turbine or pro- 
peller influences. The screws driven by the reci- 
procating engines gave a good efficiency, which again 
suggests that brake horse-power is an important item 
in the deduction. An equally important question is 
the influence on economy of the higher steam pres- 
sure adopted in the Manxman. While of the same 
general form as the other vessels, her transverse ordi- 
nates were increased 2} per cent., making her beam 
43 ft. instead of 42 ft. The difference in form would 
not influence to any essential extent the relation of 
power to speed, so that it may be eliminated from 
the comparison. The Parsons turbines, however, 
had been designed to take the full boiler pres- 








sure, and thus her displacement was greater than 





the Londonderry, although still less than the Antrim 
and Donegal. ‘The increased displacement neces- 
sitated greater power, but as the Manxman excelled 
the Londonderry in the six hours’ trial by about 
one nautical mile per hour, it is difficult to give 
an exact comparative figure of merit to the water 
consumption. When we deal more fully with the 
Manxman it will be shown that there is economy 
due to the higher pressure. 

Finally, as to speed, we take the performance of 
the Antrim as typical of the results of the ships 
with reciprocating engines—those of the Donegal 
being practically identical—for purposes of compari- 
son with those of the Siaheudueete: Tu the latter 
the Parsons turbines were designed to give equal 
Sa with less weight, and at the pressure of 150 1b., 
the turbine manufacturers claiming that there was 
no material gain from higher steam pressures. The 
saving in displacement from all causes in the 
Londonderry was about 180 tons, and she had the 
advantage of this in the several trials. Here is a 
comparison of speeds :— 

‘ Antrim.” Penn : 
With two double-ended boilers 

in use—six hours’ trial. ... 20.6 knots 21.6 knots 
Ditto—mean on measured mile 21.0 ,,, 219 ,, 
With two double. and one 

single-ended boilers in_ use 

—mean on measured mile... 21.9 ,,,. 22.27 ,, 


It will be noted that while the Londonderry had a 
speed practically one mile per hour faster than the 
Antrim when using only the two double-emded 
boilers, the turbines seem to have been unable to 
utilise in effective work the greater steam supply, 
— by the two double and one single-ended 

oilers. It should be remembered, however, that 
the designer’s original terms of specification were 
that the speed guaranteed—20 -knots—-was to be 
maintained for six hours, with the two double- 
ended steam generators only, the single-ended 
boiler being regarded as a reserve to be used to 
ensure reliability in time-keeping on service. The 
Manxman’s machiuery was not only designed to 
use a higher steam-pressure than the Londonderry, 
but also to take all the steam generated by the 
three boilers. Her turbines are therefore, as 
already stated, heavier and more powerful, and on 
her official trial she got ? nautical mile per hour 
more than the Londonderry when using all boilers. 
The comparative results for the maximum speed 
of both ships are as follow :— 

“‘London- ‘ Manx- 
derry.” man.” 
Steam pressure at the boilers 1501b.. 200 1b. 
». in_ high-pressure re- 


ceiver ... ae aes .. 1351b.. 180 1b, 
Steam inlow-pressure receiver 12,, 19.,, 
Vacuum ... 28in... 29 in. 


Revolutions, centre shaft (with 
high-pressure turbine) __... 
Revolutions, side shafts (with 
low-pressure turbine) 
Speed... 5 LF 
The reciprocating-engined ship, on the other 
hand, made on the corresponding trial, with rather 
less displacement and the same boiler power,-21.9 
knots, so that the Manxman is 1 mile per hour 
faster. But our article has already exceeded ordi- 
nary limits, and we defer further consideration of 
the Manxman’s trials, remarking here only that. 
the 23 knots was attained on three double runs on 
the measured mile at different stages of the two 
days’ trials, that her speed on her official six hours’ 
run was 22.65 knots, and that she is the fastest, 
turbine-driven merchant steamer afloat. 


(To be continued.) 
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THE ST. LOUIS EXHIBITION. 


Tue GeneraL Exectrric Company's ExuHrsits. 
(Continued from page 370.) 

Small Motors.—A corner of the General Electric 
Company’s exhibit in the Palace of Electricity is 
devoted to demonstrating the various uses of their 
smaller electric motors ; only some of these can be 
mentioned. They include three exhaust fans, 12in., 
16 in., and 24 in. in diameter respectively, each 
direct-coupled to a motor to show the manner in 
which they are installed for ventilating purposes. 
For such work as buffing, polishing, and grinding, 
two 2-horse-power motors are exhibited. One, 
revolving at 3000 revolutions per minute, is used 
for polishing silver ware and work of a similar 
nature ; the other, running at 1100 revolutions, is 
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Electric Company we are able to publish the fol- 
lowing information concerning this exhibit :— 


Lightning-arresters for the protection of alternating 
current lines and apparatus from ieereing discharges 
rapidly repay their original cost in the protection they 
afford. The arrester, however, has other fields of useful- 
ness. It-has proved itself to be highly efficient as a pre- 
ventative of resonance or other abnormal high-voltage 
conditions, which frequently exist on transmission lines. 

These conditions in a great many cases may not be recog- 
nised by the central station manager unless they are 
called to his attention by the frequent breaking down of 
insulation, and even then the troubles are often ascribed 
to other causes. The strains very often produce pin- 
hole punctures in the insulation of underground cables, 
which thus relieve themselves temporarily; they may 
therefore remain unnoticed for a number of months, 
until the insulation becomes very much impaired. 

Whenever lines contain both inductance and capacity 
in noticeable quantities, high voltages, which endanger 
the insulation of the whole system, are likely to exist ; 
such abnormal voltages are often found in circuits con- 
taining a combination of underground and overhead 
circuits and in long-distance transmission lines. It is 
impossible to detect such excessive voltages by the ordi- 
nary switchboard instruments, because they will not indi- 
cate them. This phase of the phenomena will be more 
readily underst: by reference to Fig. 31. The heavy 
line represents the normal wave of the generator, the 
dotted curve shows the wave form of the abnormal pres- 
sure under certain conditions of reactance and capacity 
balance, or possibly of other line disturbances. This 
“freak” wave is of enormously high frequency, and will 
not appear on the secondary side of an ordinary trans- 
former, because the eddy set up in the iron by the high 
frequency is so great as to dampen it out and prevent its 


Steinmetz. The experimental work in connection 
with this lamp was carried out in the General 
Electric Company’s electro-chemical laboratory. at 
Schenectady, established some years ago for the 
express purpose of studying the methods of produc- 
ing light at a more efficient rate. Perhaps it is as 
well to call to mind the fact that the efficiency 
obtained in converting electric energy into light is 
but 2 per cent. in the case of the incandescent lamp, 
and but 5 per cent. in the arc lamp; and, further, 
that till recently the arc lamp was the most efficient 
form of light. 

Inminous Arc Lamp.—In ‘the new luminous 
arc lamp the negative or lower electrode consists of 
magnetite, and the positive of copper. It derives 
its name from the fact that the are itself is the 


Fig, 31. 

















what happens in the carbon are, and causes it to 
burn away more rapidly, 

In the magnetite arc lamp the copper positive. 
forms part of the lamp proper, and never needs 
replacing, whilst the magnetite negative is 8 in. in 
length, and has a life of from 150 to 200 hours. 
The efficiency of these lamps may be greatly in- 
creased by a small addition of some of the titanium 
compounds in the magnetite. If long life is a first 
necessity, the negative electrodes could be made to 
last for a period of 500 to 600 hours; but the 
efficiency would be slightly less in this case. Pro- 
fessor Steinmetz points out that this would be 
valuable in cases where the lamps are inaccessible 
for trimming, or during strikes, &c. ; but, on the 
other hand, would be hardly necessary for ordinary 
street-lighting, as the lamps should be attended to 
at frequent intervals. 

Orthochrome and Monochrome Lumps.—Figs. 32 
and 33 respectively illustrate the monochrome and 
orthochrome lamps; the former has derived its 
name from the wholly blue-green colour of its light, 
as compared with the latter, where the green rays 
are neutralised. by the red of the incandescent 
lamps. In either case, as will be seen by the illus- 
trations, the essential feature of the lamp is a tube 
which may be of any length, having a mercury 
cathode and a graphite anode. The difficulties of 
starting this form of lamp have been entirely over 
come by the provision of a carbon filament and an 





iron plunger, the latter floating on the mercury 
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re-appearance on the secondary side. A possible excep- 
tion is the case of a transformer without an iron core. 

_ As nearly all voltmeters on high potential circuits are 
installed on step-down transformers, this of itself would 
explain why no indication of the high voltage is given by 
the instrument. There are additional reasons why an 
Instrument, even when installed directly across the high- 
pressure wires (as in the case of an electrostatic voltmeter), 
will not indicate these abnormal conditions. 

The integrated value of such a wave is so extremely 
small, and the time element of the moving mechanism of 
the instrument so great, as compared with the duration 
of the wave, that no ordinary instrument will record the 
disturbances. Practically, we have found that only spark- 
gaps, or some form of wave-meter which records instan- 
taneous values, are of any service whatsoever for such 
measurements. 

Two cases particularly may be mentioned in which, 
under normal working conditions, freak voltages 400 per 
cent. in excess of the normal maximum pressure were 
obtained. One was in a 5000-volt, and the other a 11,000- 
volt, transmission, Both resulted in serious destruction 
of insulations and great annoyance until the cause was 
me) rtained, and means provided for discharging the high 

oltage, : 

The General Electric arresters are installed directly 
across the lines, the centre of the arrester being con- 
nected to ground through an additional installation of 
arresters 80 proportioned that there are the same number 
of gaps from either line to ground as from line to line. 
Inasmuch as the excessive voltage strains sometimes 
come between line and line, and at other times between 
line and ground, arresters so installed will act as a safety- 
valve and discharge the high voltage in either case as 
rapidly as it accumulates. 

While it is not possible to reduce this abnormal voltage 
to the maximum electromotive force of the normal wave, 
we have found it perfectly feasible to reduce it from 400 
to 25 per cent. in excess of the normal wave. 


: Electric Lighting. — Without doubt the most 
interesting of the lighting devices exhibited is the 
new luminous are lamp, developed by Professor 








source of light, and not the crater of the positive 
electrode, as in the carbon arc lamp. A great 
deal of work had to be done before magnetite and 
copper were arrived at as the essential elements, 
the conditions to be fulfilled being very exacting. 
Perhaps the best way to describe these is to quote 
from an article by Professor Steinmetz himself, 
which appeared in the Electrical World and Engi- 
neer for May 21, 1904 :— 

‘‘The condition of long life with an open. arc 
excludes the use of carbon in the electrodes, and 
some other carrier of the current in the arc flame 
must be found. The material which in an arc.lamp 
eléctrode, by replacing the carbon used at present, | 
would constitute.an essential advance in the art 
of illumination, must therefore fulfil the following 
conditions :— 

‘*Tt must be a good conductor when solid, and its 
vapours must be conductors of the are. 

‘*Tt must be incombustible, so as to give a long 
burning are. 

‘*Tt must give a spectrum of high brilliancy—that 
is, an arc of high efficiency. 

‘**The light ‘must be distributed approximately 
uniformly over the whole spectrum—that is, it 
must give a white light.” “ 

In magnetite, or:the black oxide of iron—one of 
the most common iron.ores—a substance wds found 
having the required characteristics. 

The Schenectady experiments proved that the 
materials carrying the arc-flame issue from the 
negative at a high velocity, and on striking the 
positive, produce heat. Therefore, if the positive 
terminal is not large enough, or a sufficiently good 
conductor, to carry away the heat thus generated, 





it gets hotter than the negative ; this is precisely 





when the lamp is not in use, and making a mercury 
contact with the filament. 

When the switch is closed, a current passes 
through the filament to the drop of mercury carried 
in the top of the iron plunger and through a sole- 
noid surrounding the bottom of the lamp; the 
solenoid, in pulling the plunger down, causes a 
spark to pass between the mercury and the filament. 
In this manner the lamp is lighted immediately. 
This starting device has many advantages, and it 
permits the use of such lamps on both constant- 
potential and constant-current circuits ; however, 
the greater saving in power is effected when they 
are used in constant-current circuits, as then no 
ballast resistance is needed, and, consequently, the 
efficiency is very greatly increased. On constant- 
current circuits a standard lamp taking 4 amperes 
at a pressure of 40 volts will give a light of 200 
candle-power at a position 15 deg. below the hori- 
zontal line. These lamps can, however, be worked in 
a satisfactory manner in constant potential circuits, 
but a small percentage of ballast resistance must be 
used in this case. Such lamps are well adapted 
for street-lighting owing to the softness and diffu- 
sion of the light, combined with simplicity, effi- 
ciency, and steadiness. The Monochrome lamp is 
used in factories, drafting-rooms, and other places 
where the peculiar colour of the light is not objec- 
tionable. In the Orthochrome lamps, the rays of 
the upper part of the spectrum, given by the mer- 
cury arc, are combined with the rays of the lower 
part of the spectrum given by the incandescent 
lamp, with the result that a light as nearly white 
as possible is obtained. This combination of mer- 
cury and’ incandescent lamps is placed in a holo- 
phane globe, as shown in Fig. 33. The relative 
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amounts of red or blue light can be proportioned to 
any degree, should it be desirable to have either 
colour ‘predominate. The efficiency is, of course, 
a combination of the efficiencies of both the mer- 
cury and incandescent lamps. In calculating the 
efficiency of the incandescent lamps in this case it 
must be borne in mind that they save the steady- 
ing resistance for the mercury lamp. 

These lamps can be manufactured with a pendant 

switch to cut out one or more of the incandescent 
lamps, which reduces the current flowing through 
the mercury lamp as well, and thus effects a means 
of regulating the intensity of the light. The inte- 
rior is made easy of access to facilitate the renewing 
of the incandescent lamps, as these fail before the 
mercury lamps. For general service, lamps with 
a consumption of 60 and 120 watts are recom- 
mended, having a life of about 500 hours ; whereas 
the life of the 524 and 105-watt lamps is shorter, 
but at the same time they give a better efficiency. 
This lamp is practically an incandescent Jamp, pro- 
vided with a larger and somewhat differently 
shaped bulb; it has been introduced as an inter- 
mediate in size and capacity between the incan- 
descent and arc lamp. 
' The model alternating street-lighting system, 
mentioned on several previous occasions, attracts a 
considerable amount of attention, as the arc lamps 
are enclosed in coloured globes to permit a thorough 
examination of the arc without hurting the eyes. 
It will be remembered that this system is regulated 
by a constant-current transformer. 

A number of search-lights for use about the Ex- 
hibition grounds were supplied by the General 
Electric Company. Fig. 34 shows the 80-in. pro- 
jector, which we have already mentioned as being 
installed in the Woman’s Magazine Building at St. 
Louis ; it further shows a comparison between it 
and a lamp with a 9-in. agers 

In connection with this company’s lighting ex- 
hibits, mention should be made of their concentric 
and adjustable diffusers. Fig. 35 illustrates an 
enclosed arc-lamp with a concentric diffuser, and 
Fig. 36 represents an enclosed arc-lamp with an 
adjustable diffuser. This apparatus not only cuts 
down the sharp contrasts and diffuses the light 
equally in all directions, but also eliminates to a 
great extent the ill-effect due to the wandering of 
the are. The adjustable diffuser is particularly 
adapted for use in mills, &c., as the light can be 
directed on any machine or bench. 

(To be continued.) 








NOTES.ON AMERICAN STEEL WORKS. 
By Davin E. Roserts, M. Inst. C.E., Cardiff. 
(Concluded from page 396.) 

Roéd-Mills, Hoop-Mills, Tube-Mills, and Sheet- 
Mills.—The rod-mills of the States have been’ 
described over and over again. The Morgan con- 
tinuous mill is a most useful and cheap means of 
‘‘roughing,” but it is not satisfactory without 
additional rolls for ‘‘ finishing” bolts for the 
market. With it should always be employed a few 
ordinary pairs of rolls, through which the bar may 
be sent backward and forward—if heavy, by floor 
guides; if light, by hand. This is the method 
usually employed. 

The Garrett mill is, for all-round purposes, per- 
haps, to be preferred, because of the. occasional 
handling that takes place. The Morgan continuous 
roughing-mill is generally fixed right up against the 
furnace-door, and the long billet that is used is 
sometimes partly rolled out into the finished size 
before the tail-end has entirely left the furnace. 
An ingeniously-arranged little shears is fixed close 
to the furnace-door, which cuts off the billet auto- | 
matically into any desired lengths, or it can 
worked by hand in case of accident. The billets 
are fed into the furnace by a pair of pinching-rollers, 
and are sometimes about 30 ft. long. The roll 
grooves are generally turned with considerable 
diamonding, to make the reduction more rapid. 
The guiding is also easier. 

The Edwards inclined cooling-table is a most ex- 
traordinary mechanical device, full of ingenuity. It 
takes rods 450 ft. to 500 ft. long as fast as they leave 
the mill, and by means of numerous inclined spindle 
escapements will lower them by easy stages to 
the shearing-table, keeping them perfectly straight 
at the same time. It is, perhaps, questionable if | 





this magnificent outfit really pays afterall. The first | 
cost must be very great, and perhaps too much is 
paid for the saving arising from working rods at) 


450 ft. as against the old length of about 150 ft., 
which latter length of bank is frequently still to be 
seen in the States. It is also open to argument as 
to whether the section can be accurately maintained 
throughout such an immense length as 450ft. Ex- 
cellent examples of the Morgan continuous system 
are to be seen at Duquesne and at the Republic 
Company’s works at Youngstown. At the latter is 
also to be seen a good deal of puddling. They have 
about twenty-five double furnaces there making 
merchant iron and skelp for tubes. 

The Upper Union Mills of the Carnegie Company 
at Youngstown are full of interest. Small sections 
are the principal output ; angles 1. in. by 1 in., 








and forwards through about half a dozen pairs of rolls, 
being handled by a pinching-roller and a troughing 
arrangement, until the bar begins to get very thin 
and weak, when it is returned by hand. The trough- 
guides are in sections about 8 ft. long, and have ball 
and socket-joints which, while permitting side move- 
ment, will not allow the guides to come apart. 
There are the usual pneumatic carriers for running 
out the hoop when finished. They are 200 ft. in 
length. The hoops are guided into a hollow trough ; 
air from a fan issues from the inclined holes that 
occur every few inches along it, and supports the 
hoop-iron so that it does not touch the trough, and 
also impels it forward. With the entire absence 
of frictional resistance, the ribbon runs out beauti- 




































Fig49 Fg. 50. fully, whatever the gauge, to the extreme end of the 
WM. table, and is then veg out of the trough by hand. 
YY Yyfy In one part of these mills there is a continuous 
Y/ fila Lid mill finishing off hoop iron that is used for banding 
(046.K) casks. The hoops are rolled in 1800-ft. lengths. 
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}-in. rounds, type-writer guide-sections (see Fig. 49), | Upon leaving the mill the material goes on edge 


hoop-iron, and cart-wheel tyres (see Fig. 50, and 
note the hollow). There are a number of continuous 
roughing-mills here. They have just put down a 
very simple, cheap, and handy bank for small 
sections. It is intended specially for small angles, 
squares; and the special lumpy fireproofing section 
that is used so much in the States for consolidating 
concrete floors, ceilings, arches, &c. The bank is 
a modification of a type often seen in the States, and 
is about 150 ft. long, and in appearance like a narrow 
flat roof laid on the floor. The bar when leaving the 
finishing-groove of the mill is guided into the gutter 
A on the sketch, Figs. 51 and 52, which is pro- 
vided with dead rollers about every 8 ft., and is 
perforated throughout its length to let scale fall 
away. The inclined sides of the bank are of the 
usual grid formation—flat bars about # in. by 24 in. 


‘placed on edge and bolted together about } in. 


apart in sections of nine, their length being about 


be |8 ft. At the bottom of the incline are flat cast-iron 


plates, on which the rolled sections ultimately come 
to rest, and from which they are drawn off to one 
of two shears conveniently placed at the end of the 
hot bank. The new feature about the bank is the 
arrangement provided to take the bar out of the 
gutter and deposit it on either of the inclined sides 
of the bank. “It consists of a 9-in. channel reach- 
ing the whole length of the bank, and arranged to 
be hauled broadside across the gutter. The idea 
of this construction is to keep the bar straight. 
The hauling across is done by ropes attached to the 
channel at frequent intervals, and to a number of 
winding sheaves, all keyed to one long shaft, which 
is rotated by hydraulic rack and pinion. 

There are various hoop mills at this works. After 
roughing in a continuous mill the hoop is sent back 





between a pair of pinching-rollers, and then between 
a pair of leaves, slightly apart, that vibrate hori- 
zontally. Between the high speed of rolling and 
the vibratory movement given, the material is pro- 
jected (still on edge) on to a wide-plate conveyor 
about 35 ft. long, placed some distance ahead. It 
drops on to the table in a series of figure 8 curves, 
all pushed up close together, and the whole move 
slowly away from the mill to make room for further 
material (see sketch, Fig. 53). At the far end of the 
conveyor are two coiling-machines, which take up 
the hoop-iron from the table as it arrives and coil it 
into compact bundles. This is the prettiest and 
cleverest operation we saw in the States. This mill 
is said to turn out 160 tons of 20 S.W.G. barrel 
hoops in 12 hours. A flying shears has been 
designed for use in this mill by one of the com- 
pany’s engineers. It is proposed to cut up the hoop- 
iron as it comes direct from the mill. It was not 
put to work at the time of our visit, and was partly 
covered up; but as far as could be seen, the 
machine, contrary to the Edwards shears, swings 
from the top. It is operated by a couple of eccen- 
trics, one of which gives the cutting and the other 
the swinging motion. The relative movements of 
both are regulated by a cone-belt arrangement. 
The shears will have the top knife shaped in plan, 
as shown in Fig. 54, so that as it passes down 
through a piece of hoop-iron it will cut out a piece, 
leaving one end of the hoop square and the other 
end rounded, as shown in Fig. 55. This is done 
to court the trade, for the coopers like to have their 
barrel-bands finished as shown in Fig. 56. 

The tube-mills of the States are not readily 
opened to visitors. There are numbers of plants 
in various parts of the country, that at McKeesport 
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being probably the newest. Some tubes are still 
made of iron, the corrosion being less rapid ; but 
the majority are made of steel. Small tubes 
under 2 in. are generally butt-welded, and above 
that size lap-welded, In butt - welding the skelp 
is usually prepared by shearing one end, as shown 
in Fig. 57, at the same time hollowing it. When 
heated, the welder takes hold of the point A 
with a special tongs, over which he slips a conical 
ferrule, which he allows to drop in front of a notched 
casting placed near the furnace-door. The tongs 
is then caught by a gripper hooked to a travelling- 
chain, which draws the skelp out of the furnace 
through the ferrule, welding it throughout its entire 
length. The. tube then goes over a cooling-bed, 
through straightening-rollers, and into the finish- 
ing-shop for screwing, &c. 

In lap-welding, which process is a little more 
expensive, the skelp is heated and withdrawn 
from furnace through a sort of hollow apron 
that develops into a circle. This, aided by an 
occasional blow from a sledge-hammer, converts the 
flat skelp into a cylinder. It is then fed into 
another heating-furnace, and, when welding hot, is 
pushed into a pair of hollow grooved rolls and 
welded in the usual way over a ball, held correctly 
in position at the end of a long mandrel. The 
tube then goes to the cooling-bank, straightening- 
rollers, and the finishing-shop. Opinions differ widely 
amongst managers in the States as to the relative 
merits of Bessemer and open-hearth steel for tube- 
making. All the tube-mill men we met were strongly 
in favour of Bessemer, but the large steel-makers 
state that the two kinds of steel are equally suit- 
able; they say that there used to be some trouble 
with the open-hearth material, but that now they 
are called upon to supply large quantities of it. 
Nevertheless, an instance was quoted of a tube 
company, near Pittsburg, that had failed to make 
use of their own open-hearth steel, and who now 
exchanged their blooms with a neighbouring firm for 
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an equivalent amount of Bessemer material. Tube- 
mill managers insist that, upon the same analysis, 
Bessemer steel affords much the better results, 
though no very clear reason is given. It is said 
that this is the experience at Reading, McKeesport, 
Youngstown, and at other mills. It is claimed that 
basic open-hearth steel is seldom uniform in quality 
throughout the length of an order ; that sometimes 
it will not weld properly, and then, again, when 
it has welded properly, the thread will frequently 
crumble, just as copper will sometimes do. 

Vandergrift will well repay a long visit. The 
whole place has been laid out in a most com- 
prehensive manner. There is a very fine open- 
hearth plant, in which they make all the material 
that they work up into sheets. The tin bars are 
sheared up into short lengths (a couple of feet) as 
they come direct from the mill, and fall from the 
shears into a tank of water, from which they are 
lifted in bundles when cold. There is a magnificent 
shop with sheet-mills from end to end ; their rolls 
Tun to about 28 in. in diameter, and doubling is 
done ina very handy way by a steam stamper. The 
whole place is full of the most interesting features, 
not the least of which is their excellent galvanising 
plant, which certainly gives a coating that we have 
never seen beaten. 

In choosing from all the diverse American designs 
4 mill suited to home conditions, the simplicity of 
the design should be borne in mind, and also the 
range of work of which the mill is capable. The 
immense quantities of material needed on the 
American market make the providing of appliances 
Specially designed to do one class of work, and one 
only—the proper thingtodo. Continuous running 





on one set of conditions, and doing one operation 
over and over again for long periods, pays for an 
amountof mechanical complication and outlay which, 
perhaps, would at home be hardly warrantable. 

It should also not be entirely forgotten that com- 
plication of plant means heavy cost of upkeep. 
Nevertheless, many of the simple, effective, and 

ractical labour-saving devices can be adapted at 
ome, and greatly to the profit of those interested. 








TOOLGRINDING MACHINES.— 
No. VIII.* 
By JoserH Horner. 

THE engravings on pages 430, 431, and 432 
illustrate a newly - designed tool - grinding ma- 
chine which is being brought out by Messrs. 
Alfred Herbert, Limited, of Coventry. It includes 
several novel and valuable arrangements, which 
render it an interesting study. ‘The machine is 
designed for the heavier cutter-grinding of the 
modern tool-room. It is universal in range, both 
in respect of tools and of surface-grinding. It 
is of that broad type in which the tables are 
furnished with elevating movement. They will 
slew bodily around the column, besides which the 
top table can be set anywhere up to a right angle, 
so presenting the wheel-spindle to suit work at any 
angle from flat faces to cylindrical bodies. Pro- 
vision is made in the headstock for dead-centre 
grinding, for setting to any horizontal or vertical 
angles, and a universal vice—one of the attach- 
ments to the headstock—grips pieces that cannot be 
held on arbors, and presents them at all ranges of 
angle. A novelty in this machine is that in place 
of the usual longitudinal and cross-traverses, one 
by screw and the other by rack, both movements 
have screw and rack in combination, for quick and 
fine adjustments. The screw motion is that of a 
worm and worm-wheel, either being thrown in or 
out instantly. 

Another special feature is the very ample pro- 
vision made for wet grinding by means of a cen- 
trifugal pump and system of piping, portions of 
which are adjustable, and numerous water-trays 
and guards. These, in brief, are the leading fea- 
tures which are apparent on a casual observation. 
The working out of their details may now engage 
our attention. 

Figs. 163 to 165 give general views of the machine 

in front and end elevation and plan respectively. 
The leading elements are the following :—A, the 
column and base around which the sleeve B swivels, 
on belts above and below, and carrying facings for 
the knee C, upon which is the transverse:slide D, 
provided with ways for the traverse table E, on 
which the swivel-table F is pivoted. These, the 
main elements of the machine body, are actuated 
as follows :— 
The sleeve B is swivelledround A, and is clamped 
by the handle G. The knee C is elevated by the 
hand-wheel H and bevel-wheels J, operating the 
vertical screw. The transverse slide D is moved 
by the hand-wheel K for the quick motion by rack, 
and by L for the fine feeding by worm and wheel. 
M is the hand-wheel for quick longitudinal move- 
ment of the table E by rack ; N, that for fine feed 
by the worm and wheel. Details of these, with 
those also of the wheel-head O, the headstock P, 
the tailstock Q, and the pump-tank R, are shown in 
subsequent figures. The long splasher-guard S 
will be noted, in addition to the liberal fittings of 
trays and piping: 

The reference letters of the general drawings are 
retained throughout for the details, which we now 
trace out in the larger views. 

Figs. 166 and 167 show the arrangements of the 
column A. It is hollow, with a broadly-spreading 
base of circular form, and around its stem, B slews, 
and is clamped through the split lug seen in the 
plan view (Fig. 167). As the effective length of 
bearing taken is about 25 in., the stability afforded 
to the overhanging knee and tables is ample. B is 
of a D shape in section, being flattened on one 
side, and provided with veed edges, and take-up 
strip for the knee C, elevated in the manner 
already noted. The object of the telescopic pipes 
T, seen in Fig. 164 and in Fig. 166, is to allow the 
lubricant to drain from the tray above into the 





* The previous articles of this series appeared in our 
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one on the base of A, and thence back into the 
tank R, which contains the centrifugal pump. 

Figs. 168 to 170, page 431, give the details of the 
tables and knee, all the hand-wheels and their con- 
nections, for elevating, transverse, and longitudinal 
movements, being shown here. An enlarged detail 
of the combined rack and worm motion of the two 
latter is illustrated in Fig. 171 ; U, V are the rack 
and pinion respectively for the transverse move- 
ment (compare with Fig. 168). The rack screws are 
put in from above. The hand-wheel K actuates 
the rack, the knob a being slackened ; L turns the 
worm and wheel, the knob being tightened, so 
gripping the worm-wheel by its tapered bore. The 
movement of the longitudinal slide by M and N is 
identical. 

Returning to Figs. 168 to 170, the table F swivels 
on E by the pin b up to anangle of 45deg. The 
handles W,, W lock it in any position, the shoulders 
of the deep washers c, c bearing on the edges of F. 
The T-headed bolts enter the grooves in the table 
E below. 

The longitudinal movements of the table E are 
coerced by vee’d ways, and the take-up strip is a 
tapered gib, the plan of which is seen in Fig. 170, 
together with the screws d, d, by which slack is 
taken up. The transverse slide D moves on in- 
verted vees, Fig. 168, with flat gibs e, e. Stops f, 
f may be adjusted to form a dead stop to the lon- 
gitudinal traverses. The knee is clamped, after its 
adjustment, by the handle X._ The numerous holes 
for lubrication, closed by milled-headed oilers, will 
be noticed. : 

The wheel-head is shown in Figs. 172 and 173, 
page 432, and it embodies many details of interest: it 
includes two spindles, the main one g, for ordinary 
work, and a detachable one h, for small work, either 
internal or external, requiring high speeds. The 
latter is driven by a friction-wheel j, of fibre, on 
the main spindle, to k on the small spindle. The 
latter is drawn up to, or away from, the fibre-wheel 
by the long stem | (kept straight by the key, seen), 
and milled screw m. The outline of its headstock 
isseen in Fig. 172, and also the take-up of its bear- 
ings with split-lugs. 

The wear of the main spindle is taken up endwise 
by the circular nuts o, the edges of which are 
notched for a. spanner.(compare with Fig. 174). 
These also fulfil the function of dust-caps. The 
two-stepped driving pulley is fixed ‘with screws 
passing through the disc of the fibre-wheel j. 
Neither are keyed, but a.grub-screw, the point of 
which enters into a slot-hole in the spindle, prevents 
turning movement. The slot permits of accommo- 
dation for taking up wear when the lock-nuts q are 
moved, 

Not the least interesting of these details is the 

provision for the adjustment of tooth-rests, and 
water-pipes, adjacent tothe head. The attachment 
for the latter is carried on a circular neck outside 
the front bearings of the main spindle at r, on which 
it is rotated to any desired angle, and there clamped 
by a split-lug with the screw-handle s (Fig. 174). 
r carries astem and socket ¢t, on which is a connec- 
tion uw with two holes perpendicular to each other, 
in one of which the pipe v is pinched, with capacity 
for adjustment in all directions. 
The tooth-rests are carried through the medium 
of a bar w, fitting in a hole in the lower part of 
the headstock, and having another bar x jointed to 
it at right angles, with a clip, to receive the rest 
(compare Figs. 172 to 174, page 432). The water- 
guard is shown in the last figure. 

’ We now come to the headstocks and thé adjuncts 
of the fast head. The heads, shown in detail in 
Figs. 175 to 180, are of the overhanging type, to 
bring the work up to the wheel readily.. Figs. 175 
to 177 show the plain fast head, Fig. 178, as fitted 
for dead-centre work, Figs. 179 and 180 the tail- 
stock. ‘The drawings show the method of feeding 
and clamping the mandrel of ‘the latter. The 
clamping is by a milled-headed nut’ on the tail 
screw of a head, shaped with a segmental con- 
cavity to fit round a portion of the mandrel. The 
same device is used on the fast head (see Fig: 177); 
to the details of which head we will now give 
attention. : 

The base swivels and is graduated.. A bush in 
the head has its hole to a standard milling-machine 
taper, to receive the dead centre of -Fig. 178, 
various milling cutter arbors, end. mills, &c., 
besides which it would receive separate. bushes for 
any special tapers. This, with the swivel of the 
headstock, permits many cutters to be ground when 





supported simply by their tapered shanks. Spindles 
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Fig. 164. 








carrying three or four jaw-chucks can also be fitted 
for internal and face grinding. 

The headstock also receives a useful dividing 
attachment, shown in Figs. 181 and 182, employed 
for grinding the flutes of milling cutters and 
machine relieved cutters. The distinction between 
this‘and the headstock” body on which it is fixed 
can be-traced in the figure. It involves another 
special bushing, which is extended at. back and 
front to receive the dividing gear, and parts clamped 
thereon, as follows :— 

The worm aa and the lower teeth of the wheel 
bb are enclosed in oil and guarded. These are 
used for putting on the cut, being actuated by the 
hand-wheel cc. The guard and oil-box are fixed 
on an extension of the head by the screw dd. The 
interchangeable dividing-dise ff is screwed to the 
worm-wheel. ‘The lever gq is dropped into notches 
on the edge of this disc, and retained there by the 
spring plunger hh, and the boss which carries the 
lever is clamped to an extension of the headstock 
bush. When the lever is in a notch, the bush with 








its centre then partakes of the slow feed of the 
worm-wheel. Atthe front end a fitting jj is clamped 
round the nose of the bush to hold the tail of the 
carrier which goes on the cutter arbor. 

Figs. 183 to 185 show the swivel vice, the stem 
of which takes the place of the headstock bush, and 
which is clamped therein by the same milled-headed 
screw as the bush. The movable jaw kk moves on 
veed edges, and has a take-up strip, and is actuated 
by a fluted knob, which is rather more convenient 
than a cranked handle. | 

The angular motions are three in number : that 
due to the swivel of the headstock base, another 
around the disc! / ina plane at right angles with the 
axis of the stem, and the third, m m, parallel with 
the stem. The handle nn locks the first, the milled 
clamping-screw for the stem, the second, and the 
handle oo, the third. 

Figs. 186 and 187 give two views of the pump 
attached to the tank R (compare with Figs. 163 
to 165). The pump Y, shown in section in Fig. 186, 
has its casing cast with a stem, a flange for attach- 
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| ment to the top of the tank, and a bracket for 
the driving-pulleys. The pump-spindle receives 
the pulley pp, driven at right angles from the 
pulleys q, g. The commencement of the pipe, 
| with the union, is seen in Fig. 186. ‘The tank in 
which the pump ‘is immersed is provided with a 
strainer and settling attachment for the dirt and 
grit which comes down from the machine with the 
water. 

The countershaft arrangements—-not shown—in- 
| clude two belts, running at 200 and 600 revolutions 
| respectively. The first is driven from the line- 
shaft, and carries the fast and loose pulleys and 
the long work-driving drum for dead centres. The 
second shaft is belted from this, and carries a large 
two-speeded pulley for the grinding-wheel, and a 
small pulley for the pump. The counter-shafts are 
balanced with the pulleys and drum on. The 
hangers are double, to carry the bearings for both 
shafts in single castings, so simplifying the work of 
fixing and adjustment. 











GREAT WESTERN RAILWAY OF Brazit.—During the last 
five years the Great Western of Brazil Railway Company 
has increased its system from 91 miles to 701 miles ; and 
when certain extensions which have been recently sanc- 
tioned have been carried out, the network will be further 
extended to 910 miles. 











| AvsTRALIAN CEMENT. — The growth of engineering 
undertakings all over the world has naturally caused a 
great demand for cement, an article so necessary in many 
| works of construction that it may truthfully be said that 
| numbers of important schemes which have been brought 
| to a successful issue would have been impossible with- 
out it. This being so, it is little to be wondered at that 
in countries where engineering works have been carried 
out, and where the supply of cement for which has been 
derived from foreign sources, enterprising men have 
looked about to see whether the article could not be 
manufactured at home. This, according to the Austra- 
lian Mininy Standard, appears to have been the case at 
Portland (N.S.W.), where the Commonwealth Cement 
Company of Australia have erected a cement mill, which 
is now in full working order,and where the same company i 
are now putting up another building for the storage of 1 
cement in barrels. The works are run continuously in 
| order to cope with the increasing demand for cement. 
| They are the largest of the kind in the Common- 
| wealth, and are turning out about 350 tons of cement 
| per week. They were only started about twenty-one 
months ago, and had at first to fight the existing 
prejudice against Colonial.made cement. In addition 
to supplying all Government contracts, public works, 
railways, water and sewerage board, harbour trust, 
| &c, the company also supplies various States, send- 
|ing large quantities to Queensland, Victoria, South 
| Australia, Tasmania, New Zealand, and some of the 
Pacific Islands. For home consumption the cement is 
put in bags, but for export it is packed in barrels. The 
company now have their own collieries, so that fuel can 
| be landed at the works at a cheaper rate than was the 
| case at first. The output of coal from these collieries is, 
| at present, about 600 tons per week. The Conenne oe 
‘ ploys ubout 200 hands, a number which will probably 
soon be increased. 
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MARINONI PERFECTING PRINTING-MACHINE. 
































On page 435 we, this week, illustrate a new all-size 
perfecting printing-machine which works with con- 
tinuous set-off from the web. The makers of the 
machine are the well-known firm of Marinoni and Co., 
96, Rue d’Assas, Paris, whose representatives in this 
country are Messrs. A. Sauvée and Co., Limited, 60, 
Park-street, Southwark, London, S.E. 

The view on page 435 is reproduced from a photo- 
graph, while Fig. 2, on the present page, is a 
diagram showing the arrangement of the web and 
reels. Referring to this latter view, A is the set- 
off reel, which, according to the nature of the job 
to be printed, is either in one width or composed of 
four narrow reels of the same diameter. The set-off 
web starts from A, runs over part of the perfecting 
cylinder D, and is rewound on the mandrei B. This 
mandrel bears on the drum C, which revolves intermit- 
tently at the same surface speed as the printing 
cylinder D. For two complete revolutions of D the 
drum C only revolves the length of the printed sheet 
during the impression. This drum is driven, when 
required, by means of friction gearing controlled by the 
cam E. 

To insure the steady winding and unwinding of the 
set-off reel a leather belt is employed, which passes over 
the drums J, I, J', and travels at the same speed as 
the machine. When the set-off reel is completely 
unwound, the reel B is pushed into its place in A!, and 
the web is led another way over the roller L to the 
cylinder D, and rewound round the mandrel B'.. The 
set-off reel is never lifted out until it is completely 
smeared with ink, and this is only necessary after 
60,000 to 100,000 impressions have been made, the 
number depending on the class of job on the machine. 








THE COMMONWEALTH OF AUSTRALIA 
PATENT OFFICE. 
To THE Epitor OF ENGINEERING. 

Sik,—The Australian Patent. Law and Federal Patents 
are now accomplished facts, and the Central Patent Office 
is established at the Rialto Buildings, Melbourne, the 
seat of Government, where all applications for patents 
have to be filed and dealt with. ‘The law is, to a great 
extent, based upon the existing British system, but with 
one notable addition—namely, that the official staff of 
the Patent Office, before issuing a patent, make an ex- 
amination to ascertain whether the invention described 
has been previously patented or a patent applied for in 
any of the States. The most important feature of the 
measure to inventors is that an invention can now be 
protected throughout the whole of the Commonwealth 
for fourteen years by one patent for each invention, at 
approximately cne-thied the cost which was formerly 
involved when six State patents had to be obtained. The 
State Patent Offices are only continued as offices of record, 
where the specifications of applications filed will, after 
their acceptance, be exhibited for public information. 

The Act ensures—as might expected—that the 
patents obtained in the several States shall remain in 
full force with all the rights granted. 

The Commonwealth patents will be granted for a period 
of fourteen years, They will be subject to usual condi- 
tions of British patents, with the exception that if one 
claim is found by a Court to be invalid, it shall not 
affect the validity of any other claims, or of the patent, 
So far as it relates to any valid claim. Patents have 
effect against the Crown; but the Government of the 
Commonwealth may use upon such terms as are agreed 
upon with the patentee, or, in default of a ment, are 
settled by arbitration; or the Commonwealth or a State 


the patentee of the invention to assign his rights, the 
amount of compensation being decided by agreement or 
arbitration. An invention may be assigned to the Com- 
monwealth before patenting, and the Act provides that 
the communication of an invention to the Minister for 
Defence, and proceedings thereunder, shall not be deemed 
publication, or prejudice the validity of any patent there- 
after granted. In the Bill as originally introduced 
there was a provision requiring the invention to be worked 
as a condition of its maintenance, but that was eliminated 
in passage through the Parliament. Thenearest approach to 
such provisions is a power conferred upon the Commissioner 
or the Court to arrange or order a licence to be granted 
to a person wishing to use a patented invention in respect 
of which ‘‘ the reasonable requirements of the public have 
not been satisfied.” The ordinary powers of amendment 
and extension are provided for, and the Act contains pro- 
visions under which the Commonwealth is enabled to, and 
probably will, become a party to the International Con- 
vention. The procedure of application for patents by 
petition, accompanied by provisional or complete speci- 
fication, is somewhat similar to that of the British Patent 
Office. It is expected that a large stimulus will be given 
by_the Commonwealth Patents Act to the inventions and 
industries of the Australian people, and that an in- 
creased number of inventions, both of local and foreign 
origin, will be patented. 
We are, Sir, yours truly, 
Melbourne, Australia. CoLLIson AND Co. 








‘* MITIS” CASTINGS. 
To THe Eprror or ENGINEERING. 
_ Stz,—I notice in ENcingertnc of the 16th inst. an 
inquiry from ‘‘E. C, F.” on ‘‘Mitis” castings, and more 
especially on the manner of putting the aluminium into 
the iron, and I am pleased to answer the question. My 
experience in this line was obtained in the States, where 
poarety the practice is different from that which obtains 
ere. With us the aluminium is broken up into small 
ieces, about a 4-in. cube, and is placed in the iron just 
fore the latter is ready to pour, and a bar is used to 
mix it with. The aluminium is sold in blocks, and these 
are broken up to the 4in. and below. The smaller the 
size the less time it takes to melt and mix, and this may 
be important if a small crucible is used. Where an open- 
hearth furnace is used of a capacity of 1 or 2 tons, a ladle 
is, of course, used to pour with, and in this case it is 
better to put the aluminium in as the iron comes out of 
the “. and in this way it will mix all right without the 
bar. Your correspondent must not forget that the man- 
ganese, put in at the same time as the aluminium, and in 
small pieces, in the same way, forms a most important 
part in getting a solid casting—the one great thing to aim 
at in these low-carbon irons. 
Your correspondent will have a little trouble with his 
process if he does not pay particular note to the furnace 
used, and fuel as well. It is quite important that oil be 
used as fuel—of course, heavy oil—and, again, that it be 
burned from pans, and not by blast or mixture. But I 
fear I am getting off the subject, for these points are well 
known.* 
_ Trusting my statements may fill in some little gap of 
information, 
I remain yours very truly, 
FURNACE. 








SIDE - SLIP IN MOTOR - CARS. 
To THE EpiTor oF ENGINEERING. 

Sir,—I have read with all the attention which it de- 
serves the work of Messrs. Horace Darwin and C. V. 
Burton, published in ENGINEERING of September 9. 
I beg leave, however, to protest against the assertion 
contained in a letter entitled ‘‘ Side-Slip in Motor- 
Cars,” which I read in your number of September 16 :— 
‘* For the first time the question of rear and front driving 
is scientifically discussed, &c.” 
If you will be kind enough to refer to the report of 
* [An article on ‘‘‘ Mitis’ Castings,” written by Mr. T. 
Nordenfelt, appeared in ENGINEERING on May 15, 1885 
(vol. xxxix., page 561). This was followed, on April 9, 
1886, by a paper on the same subject, written by Peter 
Ostberg, who started a ‘‘Mitis” foundry in Worcester, 


the second International Automobile Con (Vol. IL, 
es 839 to 868: Paris, Imprimerie Achille Pradier, 12, 
ue des Bourdonnais), you will see that in June, 1903, 
Messrs. Carlot Bourlet, Jeantaud, and Leon Bollie, bas- 
ing their conclusions both upon theory and practical 
experience, made a more complete study of slip than 
Messrs. Horace Darwin and C. V. Burton have done in 
the matter put before the British Association in August, 
1904. 


You will observe especially that Mr. Leon Bollie (page 
863) proves that the lozenge arrangement with the front 
and back steering-wheels and the two central parallel driv- 
ing-wheels, affords the greatest security against go 

f think, therefore, the question of priority is beyond 
doubt, and that your anonymous correspondent will 
recognise his error. 

Allow me also to add that, from 1895 to 1897, my 
brother, the Comte de Chasseloup Laubat (who died in 
November last), made a series of comparative experi- 
ments on two De Dion steam-cars, one of which had the 
driving-wheels in front and the steering-wheels behind, 
and the other (that with which my brother and I won the 
Marseilles-Turbie race in 1897, the only steam-car which 
ever won a ere long race) had the driving- 
wheels behind and the steering-wheels in front. 

My brother and I observed that when we completely 
locked the driving-wheels—the only ones having brakes 
—the slip was much more considerable with the second 
vehicle than with the first. : 

These results are practically in accord with those 
which theory has suggested to Messrs. Horace Darwin 
and ©. V. Burton. On the other hand, if, in place of 
locking the wheels—a grave error in driving—you brake 
them without locking (as one ought to do, even when it 
is a question of stopping the car as rapidly as possible), 
the second vehicle would not slip more than the first. 
One might say, indeed, that it would have less tendency 
to slip. This result is very important, as it justifies the 
actual arrangement when vehicles thus constructed are in 
the hands of those who know how to drive them. ‘ 

Pray excuse my troubling-you on this subject, but 
without any desire to contest the value of the work of 
Messrs. Darwin and Burton, I feel, as the relative and 
friend of those who were really the first to study practi- 
cally and theoretically the question of slip, I ought to 
establish the true facts of the case. 

Yours truly, 
Marquis DE CuassELouP LAvuBAt, 
Member of the Administrative Council ofthe 
Automobile Club of France, and Vice-President 
of the General Automobile Association. 








OIL-PROOF ENAMEL. 
To THe Eprror .or ENGINEERING. 

Srr,—I should be glad to hear the name of any enamel 
suitable for the insides of enclosed engines, one which 
will fix any foundry sand, and will not be destroyed by 
either an oil-and-water bath or by the oil used for forced 
lubrication. 

I am, your obedient servant, 

September 23, 1904. Sanpy. 





THE MOTOR-OMNIBUS IN LONDON. 
No reasonable person who is acquainted with the ever- 
increasing traffic difficulties in London will deny for a 
moment that the substitution of motor vehicles for horse- 
drawn traffic would do more than anything else to relieve 
the congestion of the main thoroughfares. Apart from 
humanitarian or sanitary standpoints, the elimination of 
horses would increase the ‘‘ volumetric efficiency ”.of the 
streets by an enormous amount, for practically twice 
the ers of vehicles could occupy the same space, 
and this, together with the greater speed of automobile 
carriages, would allow the net volume of traffic passing 
a given point to be trebled or quadrupled. A service of 
motor omnibuses .has already commenced to run on a few 
of the western routes, and the results are said to have 
fully justified their introduction, and last week a three 
days’ trial of a new type of motor-bus was carried out on 
behalf of the London General Omnibus Company, before 
et it into commission. This vehicle, which was 
uilt by Messrs. Clarkson, Limited, Chelmsford, is 
designed to carry sixteen passengers, and was guarani- 
teed by the makers to maintain a speed of thirteen 
miles an hour on the level and 7 miles an hour up Penton- 
ville-hill when fully loaded, on an oil consumption not 
exceeding one-third of a gallon per mile. On the official 
trials, which lasted eight hours each day, the average 
distance covered just exceeded 50 miles. Six routes 
were traversed, representing every variety of traffic condi- 
tions, road surface, and gradient to be found in the Metro- 
lis. The speed attained on the level was 15 miles an 
eae. and the loaded bus mounted Pentonville-hill on two 
occasions at 10 miles an hour. The average distance run 
per gallon of paraffin consumed was just over 34 miles— 
a result 15 per cent. better than Lager ns although on 
one day the wet weather and muddy roads were unfavour- 
able to economical running. The trials were satisfactory 
in every respect, and the omnibus will be put into regular 
service between Piccadilly and Hammersmith as soon as 
the necessary licence has been obtained from the Scotland 
Yard authorities. 








Bexeian Biast-Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of August was 33, 
while the number of furnaces out of blast at the same 
date was seven. The output of pig in Belgium in July 
was 111,135 tons, as compared with 101,624 tons in July, 
1903. The aggregate production for the ‘seven months 
ending July 31 this year was 760,842 tons, as compared 








may, if thereto authorised by an Act of Parliament, direct 


Mass., U.S.A. This paper contains a detailed account of 
the process.—Eb. E.] 


with 753,115 tons in the corresponding period of 1903, 
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COAL PRODUCTION IN JAPAN. 


THE production of coal in a country is, as a rule, a 
very fair index of its industrial activity. Judged in 
this way, the coal production in Japan indicates the 
industrial development which has taken place in that 
country in recent years. The following are the returns 
for ten years :— 


Tons. 
1892 3,201,075 
1893 3,346,158 
1894 4,302, 
1895 4,810,835 
1896 5,059,848 
1897 5,229,662 
*1898 6,749,602 
1899 6,775,571 
1900 7,488,891 
1901 9,027,325 
1902 9,701,682 


The best known of the Japanese coal-mines are those 
of Takashima, which are situated on the little islands 
of Takashima and Hashima, about 7 miles distance 
from the harbour of Nagasaki, and have a combined 
area of a little over 2 acres on the surface, whilst the 
mine itself extends under the sea. Nagasaki is the 
natural outlet for the produce of the mine, which can 
be landed there within an hour, whilst a daily steamer 
affords postal and passage facilities between that port 
and the islands, 

It is stated that the mines were discovered some 
200 years ago, but they were first opened up in 
1868, by Prince Nabeshima, of the province of Hizen, 
with the assistance of foreign engineers, and European 
machinery was then procured. For some years, 
however, the rate of development was compara- 
tively slow, and, after various vicissitudes, the mines 
passed into the hands of the Mitsui Bishi Company in 
1881; and with the purchase of the latest styles of 
machinery, the output increased to over 1200 tons a 
day. This was the most profitable period in the 
history of the mine. Since 1898 two new shafts, 640 ft. 
and 836 ft. in depth, have been working in connection 
with a‘17-ft. seam. The deepest point reached is 
940 ft.. below the sea. In order to keep up the 
average output new machinery has been set up. There 
are four seams of coal] on Takashima, measuring about 
8 ft., 5 ft., 18 ft., and 3 ft. respectively, whilst on 
Hashima there are five, measuring 8 ft., 5 ft., 3 ft., 
10 ft., and 8 ft. respectively. In spite of the fact of 
the workings extending so far under the sea, very 
little water finds its way in. The latter is pumped 
out at the rate of 55 cubic feet an hour for Takashima, 
and for Hashima at the rate of 83 cubic feet. Fans 
for keeping the air pure and the electric light are 
freely used; about 2000employés are constantly engaged, 
of whonr 1550 are miners. 

Next in importance and quality of produce are the 
Miike mines, near Kuchinotsu, which, under the name 
of the Mitsui Bussan Kaisha, are owned by the Mitsui 
family. The company’s own steamers carry the coal 
to Eastern ports, bringing back sugar, raw cotton, 
and marine products, which are transhipped for dis- 
tribution at Kuchinotsu. The drawback tothe export 
of coal from the Miike mines, which lie 35 miles dis- 
tant from Kuchinotsu, is the shallowness of the water 
at Omuta, the port for Miike, where the coal is loaded 
into lighters and towed to Kuchinotsu for shipment. 
To obviate this the Mitsui Company are constructing a 
dock and wharves at Omuta, which, when completed, 
will enable ships of 7000 to 8000 tons to load direct 
without recourse to lighterage, and will obviously be of 
the greatest advantage. The Mitsui family also own the 
Tagawa coal-mines, in the province of Buzen, and 
the Yamano mines in Chikuzen, the outlet being in 
both cases Moji. In 1902 the Tagawa mines produced 
366,520 tons of coal, and those at Yamano 129,767 
tons. 

Other mines are the Mutabe mines, owned by the 
Karatsu Coal Company, which produced 80,000 tons 
in 1902; the Akaike, Meiji, and Takao mines, in 


Chikuzen and Buzen, Northern Kinshin, which pro- | pe 


duced respectively 200,000, 500,000, and 150,000 
tons, or a total of 850,000 tons in 1902; the Kitagata 
coal-mines in Saga, which produced 240,000 tons 
in that year; and the Akasuka and the Fukumo 
mines, in the same province, with an output of 250,000 
tons. 

Coal-mining is carried on extensively in the northern 
island of Hokkaido (Yezo), where there are very rich 
deposits. The output of coal of the Hokkaido Col- 
liery Company in 1903 amounted to 923,554 tons. 
This progressive and caberpriies company, which 
ws over 8000 miners, has also a coke factory, 
and its undertakings have been so successful that 
shareholders in it. have realised handsome dividends 
on their investments. 








ARGENTINE Rattways.—The Argentine Congress has 
sanctioned a concession to Seiior Zaldariaga, of a railway 
from Rufino to San Nicolas. The contract is to be signed 
within six months. The Buenos Ayres Great Southern 


Railway Company has applied for a concession of a branch 
from Genera] Guido to Montes Grandes. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. | 

Glasgow Pig-Iron Market.—The market was quiet and 
featureless and even dull on Friday, and the business | 
consisted of one lot each at 43s. 1d. cash and 43s. 3d. one 
month. The tone was a little irregular, the closing | 
sellers’ quotation being $d. lower for cash and 4d. dearer 
for oné month. Cleveland warrants were firm in the} 
afternoon and prices eased off to 43s. cash and 43s. 2d. | 
one month, making a decline on the day of 2d. on the| 
former and 3d. on the latter quotations. The turnover was | 
about 3500 tons. The settlement prices were :—Scotch, 
503. 3d.; Cleveland, 43s. 14d.; Cumberland hematite iron, 
523. 3d. per ton. Friday’s market continued quiet, and 
between 2000 and 3000 tons were dealt in at steady prices. 
Cash warrants were the turn easier at 42s. 11}d., and iron 
at a month was 4d. lower at 42s. 114d., with closing 
sellers’ quotation 4d. above those figures. There was 
very little change in the afternoon tone, Cleveland war- 
rants being steady, with an easier tendency towards the 
close. Cash iron changed hands at 42s. 114d., and there 
were dealings at 43s. 14d. one month, 43s. 04d. fourteen 
days, and 42s. 114d. five days. The turnover was 2500 
tons, and on the day prices declined 4d. per ton. In the 
market only one or two lots of Cleveland changed 
hands. The market was very idle; but the tone was 
steady on Monday forenoon, notwithstanding an in- 
crease of one or two lots of Cleveland in Connal’s 
stocks. A trifling business was done in Cleveland war- 
rants. Quotations were about 4d. per ton better than on 
Friday, when there were sellers at 42s. 114d. cash and 
423, 2d. one month. There were settlement prices at :— 
50s. 3d., 43s., and 52s. 3d. per ton. The market was ver 
idle on Tuesday, but the tone was steady at Monday’s 
closing quotations. A trifling business, amounting to 
1000 tons, was done at 423. 104d. cash. The afternoon 
session was a blank so far as business was concerned, but 
the tone was steady, with Cleveland warrants nominally 
unchanged at 43s. cash sellers. The market was a frac- 
tion firmer this morning, but business continued on a 
very small scale, only 1500 tons of Cleveland warrants 
being dealt in at 43s. cash, and 43s. 14d one month. In 
the afternoon prices of Cleveland warrants were a shade 
easier, being dealt in at 43s. cash and 43s. 2d. a month, 
The turnover consisted of one lot at 42s, 114d. cash and 
483. 1d. three months, with buyers at 43s. 14d. and sellers at 
43s, 2d. Thefollowingare the merchants’ current quotations 
No. 1:—Clyde, 56s.; Gartsherrie, 56s. 6d.; Summerlee, 
57s.; Calder, 57s. 6d.; Coltness, 63s. 6d.; Langloan, 65s. 
—the —o all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 57s.; Shotts (shipped at Leith), 
58s.; Carron (shipped at Grangemouth), 57s. 6d. per ton. 
The pig-iron market has been very quiet during the week. 
The prices of Middlesbrough iron warrants opened flatly 
at 43s. 1d. cash, but recovered on Tuesday to 43s. 6d. one 


month. From this point, however, prices began to 
dribble downwards. Advices from America indicate 
further considerable reductions in semi - manufac- 


tured steel, and from Germany sales of this material 
are being actively Pp in all the home markets. 
Public stores in Middlesbrough show only the small in- 
crease for the week of 1785 tons. Makers there are said 
to be well sold for foundry qualities, and to be some- 
what pressed to make good deliveries against contracts. 
Shipments hence this month so far are the smallest. on 
record for a great number of years, but an improvement 
in this quarter is expected to jon immediately. 

Scotch Steel Trade.—A somewhat quieter tone prevails 
in steel circles since the placing of the specifications to 
which reference has been made. Consumers seem, for the 
moment, to be pretty well supplied for their immediate 
wants, and no great volume of business is passing for 
future delivery. Good shipments are still being made to 
the East, particularly of hghter and higher-class quality 
of plates. The North of England is striving to get an 
arrangement with the Scotch steel-makers in connection 
with the prices of steel. It is possible that the scope of 
such an understanding =— extend, but at present it is 
limited to steel plates; and meanwhile the negotiations 
are merely dealing with preliminary questions. 

Wages Question.—As a result of the examination of the 
books of the employers, Mr. J. M. MacLeod, C.A., has 
certified that the net price realised at the works during 
July and August was 5/. 153. 3.89d. per ton. This makes 
no change in the wages of the workmen. 


Sulphate of Ammonia.—Business in sulphate of am- 
monia for prompt delivery is slightly improved. Prices 
ing paid are 11/. 163. to 127. There are a considerable 
number of inquiries, and business has been done for 
October to December at 11/. 17s. 6d. per ton, and for 
January to June at 12/. 5s, per ton. As the make is now 
increasing, there is not the same disposition to pay full 
prices at the various ports. 

Shipbuilding Contracts.—The Grangemouth and Gree- 
nock Dockyard Company has been entrusted by the 
Admiralty with a large Government contract for three 
floating caissons with folding-bridges and hauling machi- 
nery complete, for His Majesty’s Dockyard at Malta. 
They will be each 100 ft. in length, 44 ft. in breadth, 
and 16 ft. in depth, and will be constructed of steel. 
They will be constructed at Greenock, and taken apart 
and shipped for Malta. — Messrs. William Simons and 

., Limi Renfrew, have booked orders for two 

werful suction dredgers, and also for a larger pump 

opper dredger than any they have yet constructed. 
They are for the Government of Natal. 








CanaDIAN Coat.—A report from Calgary states that a 
mountain of hard coal has been discovered in the Misty 
range, about 45 miles west of Okotoks, Alberta. The 





coal area comprises some 16,000 acres, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but the market was 
very quiet in tone. Little business was transacted, but 
at the same time no pressure to sell was shown, and 

uotations all round were generally well maintained. 
Por No. 3 g.m.b. Cleveland pig the figure remained at 
43s. f.o.b., but it must be admitted that that was rather 
a seller’s than a buyer’s price. No. 1 was 45s., and No. 4 
foundry, 42s. 9d. The lower qualities were quite sta- 
tionary, and the supply was plentiful. Grey forge was 
4ls. 9d,; mottled, 403. 9d,; and white, 40s. 6d. East 
Coast hematite pi— was not much asked for, but 
quotations for No. 1 and mixed numbers were up- 
held, the former standing at 503, and the latter at 
493, 9d.; but No. 4 forge was reduced by 3d. per ton, 
and was thus quoted 47s. 9d. Spanish ore tended up- 
wards, the change for the better being very largely due 
to the advance that has taken place in freights, the rate 
Bilbao to Middlesbrough having been re up to 4s. 6d. 
Rubio of 50 per cent. quality was quoted 14s. 6d. ex-ship 
Tees. To-day there was practically no change in the 
market. As was anticipated, shipments have commenced 
to increase, and considerable deliveries have yet to be 
made to the Continent; but clearances to that quarter 
will not be so good as was at one time expected, as de- 
layed deliveries from here, owing .to the dried-up con- 
dition of the inland eh abroad, have given Con- 
tinental producers of pig iron the opportunity of supplying 
to a large extent the requirements there, and they have 
not failed to avail themselves of it. 


Manufactured Iron and Steel.—So far as can be heard, 
there is next to nothing doing in the manufactured iron 
and steel industries. Prices are not quotably altered, 
but no doubt anybody with a decent order to put out 
could place it at below the recognised market rates. Com- 
mon iron bars are 6/. 2s. 6d.; best bars, 6/. 12s. 6d.; iron 
ship-plates, 62. 7s. 6d.; iron ship-angles, 6/. 2s. 6d.; steel 
ship-plates, 5/. 12s. 6d.; steel ship-angles, 5/.; steel joists, 
5/. to 5/. 5s.; steel boiler-plates, 7/.; steel sheets (singles), 
7. 5s.; steel sheets (doubles), 77. 153.; and heavy steel 
rails, 4/. to 47. 10s.—all less 24 per cent. discount, except 
rails, which are net at works. 


Wages in the Iron Trade.—According to the certificate 
of the accduntant to the Board of Conciliation and Arbi- 
tration for the manufactured iron and steel trade of the 
North of England, the average net selling price of iron 
rails, plates, bars, and angles for the two months ending 
August 31 last was 5/. 19s. 3d., as —s 51. 18s. 5d. for 
the previous two months, and. under the sliding-scale 
arrangements, wages for October and November will be 
the same as prevailed during the preceding two months. 

Coal and Coke.—Coal is in pretty good demand, but 
supply is very full. Prices are not changed. Coke is 
also fairly abundant, and average blast-furnace qualities 
are offering at 14s. delivered here. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheepbridge Coal and Iron Company.—The annual 
meeting of the shareholders in the above company was 
of a very cheerful character. The chairman, Mr. F. 
Fowler, was able to state that the gross profit for last 
year was only 6759/. less than in the previous year, not- 
withstanding the bad state of the trade. At the Din- 
nington Colliery they had reached the Barnsley hard 
coal at a depth of 667 yards, and it had turned out of 
good quality. Mr. C. B. McLaren, M.P., in his review 
of the progress of trade during the past year, stated that 
for every sovereign they owed to creditors they had on 
the balance-sheet 2/. 10s. in liquid assets to pay that 
sovereign. During the past thirteen years they had paid 
974 per cent. in dividends, and if a boom in the coal 
trade should come again, they would be in a position to 
make money as fast as it could be made. He stated that 
they were on good terms with the workmen, who had 
submitted quietly to two reductions of 5 per cent. in their 
wages. He described the iron’ trade as bad, but the 
falling-off they had experienced in ‘the demand from 
America had been made up by increased sales to Germany. 
The report and balance-sheet was adopted, a dividend of 
am per cent. was declared, and Mr. Fowler and Mr. 

. 8. -B. McLaren were re-elected directors. 


_Tron and Steel Trades.—The iron and steel trades of the 
city generally remain without change, and members of 
them are looking with apprehension to the future. The 
quarter is closing with trade quite as bad as it was at its 
beginning, and comparatively little buying of either iron 
or steel is going on for the next quarter. The iron- 
makers and merchants say that orders are most difficult 
to secure and prices are weak. In some branches of the 
steel trade there have been one or two good lines secured 
during the last week; but, on the whole, there is no 
necessity for an increase in the output. A little move- 
ment is going on in some of the lighter industries of the 
city. The excellent harvests, and the very large influx of 
visitors to the various watering places, have led to more 
buying of silver and plated wares and cutlery ; and this, 
coupled with the fact that distributors are now buying 
for the Christmas season, has led to an improved demand 
upon the manufacturers for these goods. Business in all 
kinds of tools, both heavy and light, is only quiet. Some 
houses, while maintaining their standard of quality for 
their established tools, are now making a cheaper article 
in order to compete more successfully with foreign 
makers. 


South Yorkshire Coal Trade.—The pits in this district 














SEPT. 30, 1904. ] 


ENGINEERING. 


437 











are working better, and the employment returns are more 
satisfactory. The works are taking about an average 
quantity, and no early improvement is looked for. The 
export demand is tapering off a little, and less tonnage is 
being put on the rails for the Humber ports. There is an 
increased demand for all kinds of domestic fuel ; mer- 
chants are buying more freely, and the stocks at most of 
the collieries are being reduced. Engine fuel is selling 
better, and the improvement at the mills in Lancashire 
has stimulated the demand for this class of fuel. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has been rather dull, 
few important transactions having been concluded for 
early shipment. The best large steam coal has made 
13s. 6d. to 13s. 9d. per ton, while secondary qualities 
have ranged from 12s. 3d. to 13s. perton. The house- 
coal trade has ruled quiet. The best ordinary qualities 
have been quoted at 13s. 6d. to 14s, 6d. per ton, while 
secondary descriptions have ranged from 10s. 6d. to 12s. 
per ton.. No. 3 Rhondda large has been quoted at 13s. 
to 13s. 3d. per ton. Foundry coke has made 17s. 6d. to 
18s. 6d. per ton, and furnace ditto 15s. to 16s, 6d. per 
ton. As regards iron ore, Rubio has been quoted at 
13s. 6d. per ton; Almeria, at 13s. 6d. to 13s. 9d. per ton; 
and Tafna, at 14s. 6d. to 14s. 9d. per ton; charges in- 
cluding freight to Cardiff or Newport. 


Dowlais.—The Goat Mill has given a good output of 
steel rails as well as fish-plates, small rails for colliery 
purposes, and other miscellaneous lots. No. 19 blast- 
locambls Ifor Works, is being rapidly prepared for 
lighting up. 

The Swansea Valley.—The tin-plate trade exhibits a 
more cheerful aspect. The condition of the steel trade, 
on the other hand, is not so encouraging ; of the half- 
dozen furnaces at Landore, only three are at work. 


Avonside Engine Company.—The Avonside Engine 
Company, .which devotes itself to locomotive building, 
has acquired a considerable area of land adjoining the 
Fishponds railway station at Bristol, upon which it is 
erecting large locomotive works of the most modern and 
up-to-date design, and fitted with all the latest machi- 
nery. The new works provide for an output of about 70 
main-line engines and tenders per annum. 


Swindon Tramways.—An electric tramway system was 
inaugurated by the Swindon Town Council on Thursday. 
The 34 miles of route have been equipped upon the over- 
head system, and seven cars have been obtained, at a cost 
of about 38,0002. Three miles more have been sanctioned 
and three or four more cars will be required. 


Motor-Cars and District Councils.—The action of the 
Helston Rural District Council in refusing to steam roll 
the roads used by the Great Western Railway Company’s 
motor-cars in the Lizard and Mullion districts, and the 
consequent determination of the yop ory to withdraw 
its cars at the end of this month, is not likely to result 
in good to the neighbourhood. Numbers of visitors who 
have been using the cars during the past week have 
expressed their surprise that a public body like the 
Helston District Council should make such a retrograde 
movement. The motor-cars which have been so success- 
fully running in the Lizard district will be transferred to 
South Devon to open up new districts. The Great 
Western Company will run a motor service from 
Kingsbridge to _ Motos with two of the cars, and 
with the two others a service between Teignmouth 
and Dawlish. It is probable that these services will be 
started shortly after the discontinuance of the Lizard 
district service, The company will also aim at an exten- 
sion of those services early next summer—in one direction 
from Bishopsteignton, Kingsteignton, to Newton Abbot, 
and in the other direction to Starcross, vid Dawlish 
Warren, The Great Western Railway Company had 
intended to run a service of cars between Helston and 
Porthleven, but that policy cannot now be carried out. 


Swansea Corporation Water Works.—Mr. G. H. Hill, 
consulting engineer, has reported to the Water Works 
Committee of the Swansea: Town Council on its Cra 
Water Works. The report states that Mr. Hill’s esti- 
mate for the completion of the works amounts to 163,500/. 
Considerable progress has been made with the construction 
of the dam. On July 28 there remained about 70,000 
cubic yards to be put in. The average progress from 
April 1 to July 21 was at the rate of 1708 cubic yards per 
week for sixteen weeks. Judging from what had been 
done, and taking into account the suspension of opera- 
tions during the winter, and that the work to be done 
was at the higher levels, and included the construction of 
the waste weir and labour connected with it at the top 
of the dam, Mr. Hill thinks that the end of next year 
will be the earliest time by which the new system can 
completed. The committee resolved that Mr. Hill should 
be requested to supply details of his estimate, and that 
an application should be made to the Local Government 
Board for authority to raise moneys by way of temporary 
loan pending an application to Parliament. 








New ORLEANS.—The construction of a large terminal 
railway station at New Orleans, with every facility for 
loading and discharging vessels in basins constructed for 
that purpose, is contemplated. The situation of this 
dépot will be at Chalmette, to the eastward of the city, 
and a few miles lower down the river. The ground 
destined for the structures is being surveyed and sounded 
by a party of engineers, and the plans are under way. 
The basins will be about 1500 ft. in length by 250 ft. in 


Y |centimetre. The purity of the London water was main- 


be | Own initiative, and consequently their education must be 


MISCELLANEA. 


TuHE Engineering and Mining Journal states that the 
largest flow of petroleum ever struck in West Virginia was 
in a well drilled by the South Penn Oil Company, in 1900, 
10 miles south-west of Weston. The well was a “wild 
cat,” being many miles from any pipe-line connection. 
It struck what was called the ‘Gordon sand ” at 2630 ft., 
and flowed about 6000 barrels daily, many thousands of 
—— running to waste before the flow could be con- 
tro ° 


The annual report of the American Locomotive Com- 
pany for the year ending June 30 last shows gross earn- 
ings of 33,068,751 dols.—a decrease of 36,974 dols. as com- 
pared with the previous year. At the same time expenses 
were reduced by 647,329 dols., with the result that the 
net earnings were larger by 610,355 dols. After paying 
the interest bonds, and also miscellaneous outstanding 
obligations, as well as the dividends on preferred stock, 
there remains a surplus of 3,675,539 dols. 


The Uganda Railway appears to have before it a fair 
prospect of prosperity, if the traffic returns for 1903 are 
any guide, In that year it was anticipated that the 
revenue of the line from the carriage of passengers would 
reach 25,375/., whereas it reached 24,303. The mail 
subsidy, which it was thought would reach 1000/., was 
27611. The down traffic from the interior realised only 
6612/., against an anticipated 16,550/.; but the receipts 
from the -up traffic reached the sum of 53,625/., as 
against an estimated 19,075/.. It will therefore be seen 
that, while the income for the first year was expected to 
be 62,000/7., it actually amounted to 87,3287. 


According to the Railway and Engineering Review, 
Messrs. 8S. Pearson and Son, Incorporated, who are 
building the Pennsylvania Railroad tunnels under the 
West River and Long Island City, have just awarded the 
contract for two complete compressed-air power plants, 
ready to operate, to the Ingersoll-Sergeant Drill Com- 
pany, New York. The combined capacity of the plants 
will be 50,000 cubic feet of low-pressure air per minute, and 
12,000 cubic feet of high-pressure air per minute. The 
same company recently received: an order from the 
O’Rourke Engineering and Construction Company for the 
compressed-air plants used in building the Pennsylvania 
tunnel under the Hudson River. ‘The contract just 
awarded is said to be the largest of its kind ever placed, 
and covers two complete plants, erected on foundations. 


In a paper read ktefore the Bunsen Society at Bonn, 
Professor Nernst discusses the fact that it is possible to 
pass through the body without the least discomfort Tesla 
currents of a. strength which at a much lower frequency 
would certainly cause death. The explanation hitherto 
offered has been that the current passed by the surface of 
the body only. According to Professor Nernst, however, 
the explanation is to be found elsewhere; and he main- 
tains that the solution of the problem lies in the fact that 
the current never lasts sufficiently long in one direction to 
alter the concentration of the contents of the cell. He 
finds that changes in concentration vary directly with 
the strength of the current, and inversely as the square 
root of the frequency. He has confirmed this hypothesis 
by an experiment on a frog submitted to a current, the 
frequency of which could be varied between 100 and 200 
cycles per second. 


The monthly report of Sir W. Crookes and Sir J. 
Dewar on their analysis of water collected by them during 
the past month from the mains of the Metropolitan 
Water Board (their supply being taken from the Thames 
and Lea), state that they examined 203 samples, and that 
all of them were clear, bright, and well filtered. At 
Oxford the rainfall was fairly well distributed during 
the month, and rain fell on 9days. The amount recorded 
was 1.61 in., or a deficit of 0.77 in. on the average of 
2.38 in. for August. The total excess for the year was, 
however, 1.46 in., or 9.3 per cent. above the 35 years’ 
average. Of the 309 daily samples taken from the general 
filter fede of the Metropolitan Water Board, 18 samples, 
or 5.3 per cent., were sterile, 11 samples, or 3.5 per cent., 
contained more than 100 microbes, and of these, eight 
samples contained more than 150 microbes per cubic 


tained to a high degree during August. 

The Engineering Record thinks that engineering is 
peculiar, in that most of the men who follow it work in 
corps under the direction of chiefs. This makes it unde- 
sirable to carry the undergraduate training in engineering 
beyond the subjects at the bottom of the whole field of 
engineering. Physiciansmust work independently, relying 
on their own judgment in very serious matters, and it is 
but right to the public that their education should be so 
hedged about by law that none but fairly competent men 
can practise. Lawyers are also left very largely to their 


conducted with this fact in view. But it is manifestly 
unnecessary to educate the average engineer for inde- 
pendent work, when the probability is that he will be 
engaged for many years in subordinate places on a large 
organisation, and the time spent in teaching him specialised 
knowledge will have been wasted. Hence the engineerin 
school should not model its methods on those of legal an 
medical schools, any more than on classical colleges. 


According to the Iron Trade Circular, it appears that 
in 1902 the United Kingdom had more than half of the 
whole of the import trade of Riga, and twice as much as 
her principal rival, Germany. It is believed that last 
year the position of each country remained about the 
same, which fact must be gratifying to British merchants 
and manufacturers, seeing that, in spite of the efforts 


first place, and it is ho that she will do her best to 
retain it. With regard to the trade in British coal in 
this port, the Consul there remarks that there is little 
danger of its meeting with any competition. Attempts 
have been occasionally made to introduce coal from other 
countries, but without success, The cost of transport 
from the Donetz basin effectually closes the northern 
markets to native coal. The import of machinery, 
metals, hardware, cutlery, and tools, in which the United 
Kingdom is largely interested, has in some slight mea- 
sure fallen off, owing to the fostering of home production; 
still, it is a fact that, in spite "of high protective duties, 
many articles find their way into the country, and under- 
sell similar articles of Russian manufacture. 


Indian Engineering thinks that it would be well if 
those who press for higher speeds on Indian rail- 
ways, regardless of expense or safety, would peruse the 
analysis of the Report on™ Accidents on American 
Railways for the year ending with June, 1903. It 
appears therefrom that the number of passengers in- 
jured, and of the employés, both killed and injured, 
is increasing in a higher proportion than the number 
using or employed by the railways.. This can only bedue 
(and the American’ engineering papers confess as much) 
to attempting higher speeds without the provision of 
adequate safety a. Were the Indian railways 
to try to emulate English and American speeds, without 
a vast expenditure on signals and interlocking far beyond 
their means, there can be no reasonable doubt that the 
number of killed and injured would increase enormously, 
to say nothing of the cost of carri If one employé 
in every 364 were to be killed, and one in every 22 injured, 
as was the case in America in the year in question, it 
would become a matter of difficulty to obtain men to 
run the'lines. Cheap and safe travelling for the many, 
even at slow speeds, is preferable to high speeds for the 


few, with a large increase of risk and expense. 








Exxzcrric TRAcTION FoR Goons Trains.—An.: experi- 
mental trial has been made on the North-Eastern Railway 
between Walker Gate, vid Tynemonth and Benton, to 
Newcastle, with a new electric locomotive which will be 
used to haul goods trains from the low-lying quayside up 
a very steep incline to the higher level. ‘The experi- 
mental train consisted of eighteen 10-ton trucks of coal, 
two vans, and an ordinary steam locomotive in case of 
accident or breakdown. The total weight of the train, 
excluding the electric motor, was upwards of 390 tons. 





RAILWAYs AND TRAMWAYS.—The East and West York- 
shire Union Railways Company announces that from to- 
day (Friday) its passenger service between Leeds and the 
Rothwell district will be discontinued. The company 
was formed originally for the pur of carrying mineral 
traffic from the neighbourhood of Rothwell to the trunk 
lines of the Midland and Great Northern Railways; but 
quite recently a new departure was made, and arrangé- 
ments were completed with the Midland Railway whereby 
a service of passenger trains was run to connect the out- 
lying districts with Leeds. It was thought that the com- 
pany would receive the support of the mining communi- 
ties of Stourton, Rothwell, and Robin Hood; but the 
devélopment of the electric tram system between Leeds 
and Wakefield; connecting these districts en route, seems 
to have proved a serious competitor—so serious, in fact, 
that the company has lost 200/: per month. — 





BrrMIncHAM SmaAtt-ARMs Company.—The dividend of 
this company for 1903-4 has been fixed at 124 per cent. 
per annum, as compared with 15 per cent. per annum 
paid for 1902-3, and 20 per cent. per annum paid for 
1901-2, 1900-1, and 1899-1900. - The profits for 1903-4 are 
returned at 50,753/., as compared with 65,1967. in 1902-3, 
95,4162. in 1901-2, 88,2297. in 1900-1, and 58,157/. in 
1899-1900, The gun department, the directors state, was 
only partially employed in the earlier part of the past 
financial ‘year, in completing an old contract for Los. 
Enfield rifles; and owing to delay in obtaining gauges 


difficulty, the gun department was unproductive for six 
months. Regular deliveries of the new rifles are now 
being made. The cycle component business has fairly 
maintained its position, in spite-of bad trade and un- 
favourable weather in the early part of the season. 





SpeED ON THE NortH-EastTern Rattway.—Commenc- 
ing with to-morrow (October 1) the North-Eastern Rail- 
way Company will inaugurate an accelerated train 
service on its section of the East Coast route to Scotland. 
Arrangements have been concluded by which the North- 
Eastern ag cg Fe enh a leaving Leeds at 
8.50 a.m. for inburgh will leave York 3 minutes 
later than now, but will arrive in Newcastle 3 minutes 
earlier than at present, the 804 miles being accomplished 
in 82 minutes. The 2304 miles from Leeds to the 
Scottish capital will be covered by the North-Eastern 
Railway engines in 4 hours 19 minutes, as against 
4 hours 32 minutes occupied by the Midland Railway 
Company. Between York’ and Darlington the North- 
Eastern Reilway Company’s train will attain a specially 
high rate of speed, as the distance of 444 miles is to be 
covered in 43 minutes—or a through average speed of 612 
miles per hour. The 36} miles from Darlington to New- 
castle will be covered in 38 minutes, which, taking into 
consideration the gradients and curves encountered on 
this section of the line, and also the fact that the train 
will have, according to established practice, to reduce its 
speed to 15 miles per hour while crossing the Durham 





made by other countries—notably Germany—to secure 





width, and they will be 50 ft. deep at high water. 





the trade of Russia, the United Kingdum has taken the 





Viaduct and the High-Level Bridge over the Tyne, will 
be a great locomotive perform ince, 





for new rifles deliveries under the contract for this arm - 
were not commenced until April. In consequence of this . 
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1 | refuse to buy goods that have not been through a re- 


5 | an intelligent interest in furthering better building 


9| rests entirely on the common-sense of the bond-fide 
2!trader to have his wares tested. He knows, of 
3|course, that there is already a very large con- 
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Ir has long been apparent to those who take a 
serious interest in the question of fire-prevention 
that one of the chief dangers in the development 
of building construction, from the fire point of 
view, is the general ignorance of the building 
employer, coupled with a very general apathy 
amongst architects and engineers. The result of 
this ignorance, on the one side, and this apathy, on 
the other, is a curiously unwarranted appreciation 
of any material or system of construction from 
which a showy effect can be obtained, inasmuch as 
these demonstrations apparently awaken a kind of 
thoughtless interest, which leads to the placing of 
orders in considerable bulk without regard to the 
actual value of the article under consideration. 

We believe it to be due to the knowledge of this 
confiding nature of the general public, as well as 
that of many professional men, that fire experts 
in different countries have tried their best to orga- 
nise a series of investigations of a reliable character, 
in which all make-believe should be abolished. 
In the United States the Chicago Underwriters’ 
Laboratories (under Mr. Merril), and recently 
the Boston Experimenting Station (under Mr. 
Atkinson, Professor Norton, and Mr. Gray) have 
done much in this direction. In Germany the 
Versuchsanstalt, at Charlottenburg (under Pro- 
fessor Gary), does much with the assistance of 
Government funds. In Belgium Commandant 
Welsch, of the Ghent Fire Brigade, does much 
in a private way; and in London the whole 
matter was taken up energetically—and certainly 
more systematically than anywhere else in the 
world—by the British Fire-Prevention Committee, 
who equipped and maintained a testing-station for 
some five years under Mr. Edwin O. Sachs, Mr. 
Marsland, and a small working executive. 

In Germany trustworthy information is now being 
obtained concerning nearly every article in the “‘fire- 


the part of the municipal and other authorities, as 
well as that of the large building employers, who 


cognised test. In the United States such gentle pres- 
sure has recently been brought to bear by some of 
the leading insurance corporations, who now take 


construction and equipment. In this country little 
or no official or semi-official influence is, however, 
brought to bear on the manufacturer, and it thus 


tingent of professional men holding public office, 
and also a considerable section of professional men 
in private practice who look to the production of a 


,| is a bad one. 


before placing orders, and that the absence of such 
a report severely handicaps even the best articles. 

The great difficulty everywhere, however, has 
been to bring the unserupulous or the ignorant 
tradesman into line, for neither in Germany or 
the United States nor here is there any easily 
enforceable law which prevents the false description 
of an article, or its fraudulent sale to the public. 
Even to-day in the three countries mentioned we 
find firms who avoid reliable investigation, either 
knowingly having a bad article and wishing to palm 
it off on the public, or maybe in some cases ignorantly 
believing that they have a good article whilst it 
What is even worse, sometimes such 
stupid or unscrupulous people, as the case may be, 
organise amateur or bogus tests of their own, where, 
with a considerable amount of flare and smoke, a 
false impression is given to the onlooker, who 
believes that the presence of smoke and flame, ‘so 
facto, means a severe trial. Some of these amateur 
or-bogus tests are even nowadays arranged on lines 
to simulate: official tests,‘and pyrometers are em- 
ployed, preferably mechanical ones which jump 
spasmodically and indicate non-existent high tem- 
peratures, but which fully. mystify the lay onlooker. 
A form of report is adopted so similar ‘to the 
official reports as to almost deceive well-informed 
people ; in fact, every possible device to make a 
good impression is tried. Some of these devices, 
we regret to say, even at times include a very 
excellent luncheon and the best of liquid refresh- 
ment. 

We hear on good authority that «ne of the points 
that: has now been discussed informally at the 
recent fire service gathering at Budapest is the 
advisability of advocating a short form of legislation 
in different countries which will put a stop to fraud 
in fire-resisting materials. The lines to be adopted 
might. be described as ‘not’ dissimilar to those of 
the Food and Drugs ‘Act in this country. Reason- 
ing.is obviously all in favour of some-such form of 
legislation, though, of course, the question is sur- 
rounded with difficulties, as was the case with the 
Food and Drugs Act when that was brought for- 
ward. Prussia will, no doubt, be the first to -be able 
to legislate in the desired direction, inasmuch as 
there are certain powers under an old Act which 
enable the various presidents of the provinces. to 
frame model by-laws for compulsory adoption by 
local authorities, these by-laws of the provincial 
presidents being, as a matter of fact, first framed at 
the Prussian Home Office, and then distributed to 
the various districts for action. In America we may 
almost rely upon the local authorities of the large 
municipalities taking the initiative themselves, for 
owing to bad materials‘and useless work they have 
had a very bad experience of late in fire questions, 
which has given them cause for grave anxiety. In 
this country, of course, the whole matter can only 
be dealt with by Parliament, and unless there is a 
very much keener appreciation of the serious 
character of the question in Government circles 
than we anticipate, the whole matter would pro- 
bably be one for a Private Bill preceded by the 
inquiry of a Select: Committee of the House of 
Commons. There can be no doubt that the matter isa 
very serious one, owing, as we have said before, to 
the gullibility of the general public, including many 
professional men who are supposed to advise them, 
and we await with interest indications of the direc- 
tion from which the initiative will come, and infor- 
mation as to the lines the propaganda, which must 
precede this idea, will take. f 
In Germany, last month, those primarily inte- 
rested in putting a stop to the bogus tests in con- 
nection with the sale of the unreliable materials 
we complain of took the bull by the horns in 


a manner which has caused so much amusement 
in a wide circle, and has since then been so 
freely discussed abroad and caused so much merri- 
ment, that we almost believe the bogus test is fairly 
on the way to being killed by ridicule. 
nical commission of ‘the newly-formed Imperial 
Fire Brigades Union of Germany invited a well- 
known expert in the chemistry of fire protection to 
demonstrate the value of the smoke and flame fires. 
which figure so largely in the bogus tests; in other 
words, the antidote tried was to show the small value 
and infinitesimal trial these mighty (sic) fires gave. 
Allthe usual humbug of great bundles of split wood, 
the barrel of petroleum, the barrel of tar beauti-: 
fully covered with shavings, &c., was brought into’ 
play, not only in one instance, but in half-a-dozen in-' 
stances, different fires of different sizes and of dif- 
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audience it was shown what little terror those 
wonderful fires had, and what little heat was really 
generated by them, and for what infinitesimally 
short periods there was any high temperature ; and, 
finally, with what little water they could be extin- 
guished. In two instances large fires, of a super- 
ficial area of some 30 square feet, were extinguished 
with 2 or 3 litres of plain water, applied from a 
small bucket or from a hand-pump, and numerous 
other examples were given. The net result is 
that we scarcely believe that any firm trading 
in Germany will try the bogus test, except, per- 
haps, before a lay audience in out-of-the-way 
laces. Nothing apparently will so thoroughly 

sill as ridicule, and the wisdom of applying 
ridicule where other measures fail is certainly 
one that deserves, not only congratulation, but 
the greatest publicity possible. It is to be hoped 
that the well-known chemist who so ably con- 
ducted the demonstration on the Continent 
nent may be invited to this country and to the 
United States to repeat what he has shown. A 
few illustrations, if properly demonstrated before a 
largeaudience of professional men, if wellreproduced 
in our illustrated papers, and preferably caricatured 
in our comic papers, will probably do more in a 
short time and at small expense than any amount 
of writing. But though it may be possible to put 
the brake upon, and even to a great extent stop, 
the bogus test by such methods as these, we still 
consider that even the cessation of such tests will 
not stop fraudulent sales, and that yet, say, the 
most unsuitable of tile floors will be sold as ‘* fire- 
proof,” and that some wonderful ferro-concrete 
construction in which the metal bars are within 

in. of the lower soffit, will be palmed off on 
intelligent building owners under a similar descrip- 
tion. 

Legislation of some sort thus becomes essential, 
and even if in the first instance only special classes 
of buildings are protected against such fraudulent 
materials and equipment—say, theatres, asylums, 
tall buildings, and the like—there is no reason why 
the public generally should not be protected in the 
same way as they are guarded against purchasing 
margarine under some high-flown description, as 
** best fresh butter.” 

The recent conference on the Continent, supple- 
mented by ‘the experiments at Mayence, which 
caused so much interest amongst all conversant 
with the subject, must eventually lead to some 
remedy ; and it is only to be hoped that the re- 
medy in this country will not be quite as long 
in coming as is, unfortunately, so often the case, 
and that it may not require the occurrence of some 
great catastrophe to ensure the consummation so 
much to be desired. 

In the meantime, however, we would impress 
upon our readers the necessity of demanding cre- 
dentials from the fireproofing trades in the form 
of reliable independent reports. In this country 
the Fire-Prevention Committee does the necessary 
work, and most of the leading proprietary floors and 
partitions have, we are pleased to say, been through 
the Committee’s tests. In the United States, the 
Boston Experiments Station affords sound tests, and 
on the Continent the well-known Versuchsanstalt, 
at Charlottenburg. Of course, at all these institu- 
tions it frequently happens that a proprietary 
article fails, and the owner or maker sustains a 
serious blow. The good work of these institutions 
must thus cause considerable bad feeling among 
unsuccessful, ignorant, or unscrupulous traders. 
But this, if anything, adds to the proof of their 
necessity, and only goes to show how much bad, 
dangerous, and fraudulent work can be stopped by 
such organisations. The bond-fide trader, too, is 
unlikely to be so severely hit by a failure as his 
ignorant or fraudulently inclined colleagues. We 
know of cases where the bonéd-fide trader, after a 
failure, has set about to improve his article ; in 
other words, has taken his lesson to heart, and has 
eventually been successful at a second or third test 
with some better piece of work. Thus good has 
been done both to the trader himself and to the 
public by reliable investigation. 

It is to be hoped that the results of the whole 
movement will be a more general desire for reliable 
investigation of the qualities of fire-resisting mate- 
rials and systems of construction, coupled with the 
legal prohibition of any trading in work that does 
not come up to its trade description. Apart from 
any question of trade morality or fire risk to pro- 


perty, the risk of life involved demands that these 
points should have earnest consideration 





NAVY CONTRACTS AND THE ROYAL 
DOCKY ARDS. 


THE intimation which we made last week re- 
garding the intention of the Admiralty to reduce 
the Navy Programme has created very consider- 
able disappointment on the part of all who take 
any interest in the maintenance of Britain’s naval 
strength, and this is naturally greater in those 
districts where work in connection with naval con- 
struction is carried on. This feeling will be inten- 
sified when it is recorded that, according to present 
arrangements, the reduction is to be made, not in 
the amount of work to be done in the Royal 
establishments, but in the contracts to be let to 
private firms. It is, of course, imperative to main- 
tain the resources of the dockyards in respect of 
staff and equipment, so that they may be always 
thoroughly efficient to undertake the important work 
of rehabilitating the Fleet after action, in the event 
of our being at war. But this important exigency 
demands of itself that the amount of new work to 
be given to the dockyards should be strictly 
limited. Indeed, the extent of our Fleet is now 
so great that the repair and general overhauling 
work on ships in commission would probably suffice, 
even in peace times, to keep all the establishments 
in full operation. The fact that the Admiralty some 
time ago tried the experiment of giving out some 
of this repair work to private- builders is proof of 
this. To crowd the Royal establishments with ships 
in course of construction may lead to very serious 
consequences in the event of a war, so that from 
the national point of view the limitation of the 
new work in our dockyards is of vital import- 
ance. 

The economic side of the question also favours 
this procedure, as an examination of the facts will 
indicate. The dockyards are far removed from 
the sources of raw material; Government work- 
men are almost inherently conservative in’ their 
estimate of the energy required of them, and 
there is not any great incentive on the part of any 
towards economy. It is not at all surprising, there- 
fore, that, even with the best of management, ships 
built in the dockyards cost, as a rule, more than 
vessels constructed by contract. _We take as 
typical of battleships the vessels of the King 
Edward class and find that the cost of the dock- 
yard ship is officially estimated as 1,426,2661., 10 
per cent. more than the sum required for two sister- 
ships now completing by contract. In the case of 
the County cruisers, again, the excess cost for the 
dockyard ships is about 8 per cent. This takes 
no account, either, of the heavy charge involved as 
interest on the national capital invested in the 
Royal works and in plant. 

The present time is the most favourable that 
has presented itself for a long time of placing con- 
tract work on the most economical terms for the 
nation, because the establishments of private 
builders are so indifferently occupied that the whole 
personnel, from the managing director to the most 
insignificant operator, is willing to sacrifice some- 
thing in order that work may be secured. This 
state of the case is partly due to the attitude of the 
Admiralty. A year ago Parliament authorised the 
building of three battleships by contract, and 
at the last moment the Board of Admiralty 
decided that all three ships should, instead, be 
constructed in the dockyards. This may or 
may not have been justified by the necessity 
of maintaining the staff at the Royal establish- 
ments, but private shipbuilders are justified in 
the view that as they were then deprived of this 
important addition to the work in hand at the 
various centres, some concession should now be 
made to them. For a long time it was regarded as 
sufficient if one large ship was in progress at each 
of the four establishments ; but to the three battle- 
ships and one cruiser of last year it is now proposed 
to add three cruisers. Contractors om really 
to be compensated for the work of which they 
were a year ago deprived; and in view of 
the crowded state of the dockyards and of the 
economical advantage in building at private yards, 
many interested in the Navy will, on national 
grounds, share our view that not only two battle- 
ships, but two, if not all three, of the armoured 
cruisers should this year be built in the various 
shipbuilding districts throughout the country. 

These private works have been organised at great 
expense, and they are almost as important for the 
rehabilitation of our Fleet in time of war as the 
dockyards. It is therefore as much to the interest 





of the country to see that their staff and equip- 
ment for naval work is maintained at a satisfactory 
standard, as that the dockyard efficiency should be 
kept at a high level. We fear that political 
influence has, unfortunately, something to do with 
the matter, as ‘the cry of the dockyard workers 
penetrates to and predominates at the polling- 
booth. But the constituencies on the Clyde, the 
Tyne, and at Barrow and other parts have quite 
as much right to consideration as Chatham, Ports- 
mouth, or Devonport. From beginning to end, 
however, it is a national, not a political or paro- 
chial, question, and ought to be decided accord- 
ingly. 








HEAVY STREET TRAFFIC. 


From a number of letters which have recently 
appeared in the columns of certain daily papers, it 
appears that the use of traction-engines and other 
heavy vehicles at night-time is the cause of much 
discomfort. It is stated that the drawing of heavy 
loads through the streets during the small hours of 
the morning causes so much noise and vibration 
that persons are disturbed in their sleep, and these 
persons, not unnaturally, ask whether there is, or 
can be, any legal redress. As this question may 
take a serious form, it may be well fur engineers, 
builders, and manufacturers who are compelled to 
make this use of the streets to understand their 
legal position. 

Prima facie, everyone has the right to use the 
highway in a reasonable manner. If it is necessary 
for a builder to carry a large quantity of bricks from 
one place to another, or for the promoters of a tube 
railway to remove a large quantity of soil in heavy 
wagons, it is conceived that the highways are open 
to them for the purpose. There are many cases in 
the law reports in which those responsible for heavy 
traffic have been held liable for obstruction, or for 
causing damage to the roads; but we have not been 
able to find any case in which an action for nuisance 
by noise and traffic vibration has been successfully 
brought. In other words, the law protects those 
using the highway more than those who reside 
near it. 

In the circumstances it is interesting to inquire 
what legal remedy, if any, is open to persons whose 
comfort is disturbed by trattic. Dealing, in the 
first place, with the general aspect of the question, 
it is obvious that persons whose premises abut 
upon the highway must expect to suffer a certain 
amount of discomfort. The roar of traffic is a 
necessary evil in every great town. But the law 
places some limit upon the forbearance which must 
be shown bythe frontager. Although there does 
not appear to be any-actual case on the point, it 
may be deduced from the principles of the law of 
nuisance that no person may make an unreasonable 
use of the highway in such a manner as to be a cause 
of annoyance. Itis reasonably clear, however, that 
to obtain relief the frontager would have to show 
that the traftic in question far exceeded what was 
customary at the time of day (or night) when the 
nuisance occurred. Moreover, it must be shown to 
be exceptional and unreasonable. In a case which 
came before him in 1872, Lord Selborne pointed out 
that the question, What is a nuisance by noise? is 
emphatically one of degree. He said :—‘‘If my neigh- 
bour builds a house against a party-wall next to my 
own, and I hear through the wall more than is 
agreeable to me of the sounds from his nursery or 
music-room, it does not follow (even if I am ner- 
vously sensitive or in infirm health) that I can 
bring an action or obtain an injunction. Such 
things, to offend against the law, must be done in 
a manner which, beyond fair controversy, ought to 
be regarded as exceptional or unreasonable.” A 
few instances may be quoted. The constant daily 
ringing of a peal of heavy bells in a house actually 
adjoining a private residence was held to be an 
actionable nuisance, and an injunction was granted 
to restrain it. Again, ina later case, Vice-Chancellor 
Hall granted an injunction fo prevent building 
operations being proceeded with during the night 
to the annoyance and discomfort of an adjoining 
occupier, and limited the working hours to between 
6 a.m. and 8 P.M. 

Applying the above principles, it is conceived 
that if a resident could show that he was con- 
stantly disturbed at night by wagons, steam-lorries, 
or traction-engines leading heavy loads past his 
house, he would be entitled to proceed against the 
owners of the vehicles in question by indictment 
for committing a public nuisance. He might also 
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proceed by action at law for an injunction if he 
could show that the special damage. sustained. by. 
him exceeded that occasioned to his neighbours, 
It is sometimes thought that those who use trac- 
tion-engines are entitled to special protection, but 
this is not the case. Section 13 of the Locomotive 
Act, 1861, provides that ‘‘ nothing in this Act con- 
tained shall authorise any person to use upon a 
highway a locomotive engine which shall be so con- 
structed, or used, as to cause a public or private 
nuisance ; and every such person so using such 
engine shall, notwithstanding this Act, be liable to 
an indictment or action, as the case may be, for 
such use, where, but for the passing of this Act, 
such indictment or action could be maintained.” 

It has been assumed, up to the present, that 
the person complaining of the nuisance is able to 
trace it all to one’ source; that is to say, to the 
owner of some vehicle who allows it to be driven 
along a particular route every (or nearly every) 
night. If the nuisance is caused by a number of 
heavy vehicles belonging to different owners, but 
which happen to pass along one particular route, it 
is feared the chances of redress are small indeed. 

From the above statement of the law it follows 
that the owner of a traction-engine who allows it 
to pass occasionally—say, twice a week—through 
a residential district during the small hours of the 
morning has but little to fear. The law would 
give protection against something continuous and 
incessant ; but it is conceived that the mere occa- 
sional passage of a traction-engine would never be 
regarded as a nuisance, especially if it appeared 
that the nature of the traffic was such that it could 
not be conveniently carried on during the day. 








NEW ZEALAND RAILWAYS 

Tue report on the working of the New Zealand 
railways for the year ending March 31, 1904, indi- 
cates a very satisfactory state of affairs in that. de- 
partment of Government enterprise. A better 
service has been given and_ increased - profits 
obtained, the improvement being visible in every 
branch of the undertaking. The revenue is the 
highest ever attained by the railways of the colony, 
the net profit for the year amounting to 741,947/., 
thus exceeding the estimate by 180,641/., and the 
last year’s earnings by 111,294]. This revenue is 
equal toa return of 3.58 per cent. on the capital 
invested in the lines already open, and 3.35 per 
cent. on the total capital invested in the entire 
railway system, complete or incomplete. The 
mileage of line open for traffic has increased by 
37 miles in the year, being now 2328 miles of 
3-ft. 6-in. gauge, constructed at a total capital cost 
of 20,692,9111., which sum includes the expendi- 
ture on plant and steamers on Lake Wakatipu. 
The number of train-miles run during the year 
was 5,685,399—an increase of 242,066 miles, 
or nearly 4$ per cent. on the previous year, 
and this expansion was accompanied by an 
increase in the receipts per train- mile from 
87.00d. to 91.75d., or nearly 53 per cent. Although 
the working expenses per train-mile have also in- 
creased.during the year from 59.23d. to 60.48d., a 
balance of 31.27d. remains as net earnings, com- 
pared with 27.77d. for the year ending March 31, 
1903. The percentage of working expenses to 
earnings is thus 65.98—an improvement of over 
3 per cent. on the figures for the former year. 
Every item of expenditure has increased, and yet 
the proportionate cost of operation, management, 
maintenance, &c., in every case amounts to a 
a percentage of the gross revenue than pre- 
viously, 3 

As has been pointed out over and over again, 
however, to judge accurately of the financial condi- 
tion of a railway, it is necessary to know whether 
the lines and rolling-stock are maintained in a 
thoroughly satisfactory state at the expense of the 
current revenue;. otherwise the undertaking is 
enjoying a false prosperity which will be inevitably 
followed by a costly repentance. The revenue 
must not only be charged with the maintenance of 
the permanent way and rolling-stock in the status 
quo, but renewals must be made with an intelli- 
gent anticipation of the future needs of the system. 
The chief engineer states in his report. that not 
only has the track been maintained in good condi- 
tion, but that there is a general improvement in all 
districts. We know from previous reports, how- 
ever, that the work of relaying the track with 
heavier rails had got considerably into arrears, and 
there is no specific mention of these arrears having 





been made up. Fifty-eight miles of track have 
been relaid with 70-lb. rails, and it is intended to 
relay during the present year at least 100 miles 
more. The light rails, weighing 52 1b., 53 1b., and 
56 lb. to the yard, which are being displaced, are 
put into service on the branch lines, where the 
traffic is not so severe. At present, even on the 
main lines, the whole of the track is not heavy 
enough for the rolling-stock now running, and 
several of the branch lines would seem to be much 
worse off in this respect. Larger engines are 
becoming necessary to deal with the increased 
traffic, but their use will have to be preceded by 
extensive relaying of roads ; and delay in this work 
will not only hamper traffic, but will result in a 
large outlay being required at some date when the 
finances of the railway may not be so capable of bear- 
ing it as at present. With this prospect in view, 
and’a large surplus in hand, it is rather strange to 
read that the expenditure on track renewals was 
no more than in the previous year, particularly as 
the necessity of such work was admitted, and the 
wear and tear has been greater. The expenditure 
on repairs and renewals of bridges shows a decrease 
of over 7 per cent., amounting to only 59,186/. for 
the year, although the bridges are stated to have 
been maintained in good condition. The expendi- 
ture under this heading, however, is more liable 
to fluctuations than in other instances, and a corre- 
sponding caution must be used in drawing deduc- 
tions from its amount. Of the above sum, 53,9171. 
was debited to working expenses, the balance being 
charged to capital. Additions and improvements 
to structures and accommodation have cost 13,5661. 
during the year, and the whole of this sum has been 
charged to revenue, though the greater part might 
have been fairly borne by the capital account. The 
maintenance charges incurred by lines, buildings, and 
other structures amount to 490,819/.—an increase 
of 30,4211., or 6.6 per cent., on the previous year’s 
figures. The average maintenance expenditure is 
now 2131. per mile of railway open, equivalent. to 
2.4 per cent. on 8888/., the capital cost per mile 
open. 

The stock of locomotives now totals 377, six of 
which were )uilt at the Government workshops 
during the year. One old tank-engine was sold, so 
that the net increase is 5 engines, adding 2.08 per 
cent. to the total tractive force. _The Government 
railway workshops’ have now built 23 tank and 15 
tender-engines—a total of 38 new engines—in addi- 
tion to rebuilding 24 old ones. Four hundred and 
seventy locomotives passed through the workshops 
in the course of the year, 11 new ones are in hand, 
and 10 more are being constructed by a private 
firm. No information whatever is given as to the 
cost of the newlocomotives. Sixty-three new bogie 
cars have been built, bringing the total number of 
cars up to 809, and increasing the seating accom- 
modation by 10.45 per cent. Wagons and brake- 
vans number 13,433—an increase of 3.4 per cent. 
onthe year. The train-mileage shows an increase 
of 4.45 per cent., and the engine-mileage an increase 
of 5.09 per cent. The running expenses per train- 
mile have increased from 21.36d. to 22.21d., of 
which 17.48d. is due to the locomotive. The in- 
creased expenditure was divided between both 
coaches and locomotives, and is accounted for by 
exceptionally heavy repair bills and fuel consump- 
tion. This looks somewhat as if undue economy 
had existed in the locomotive and wagon depart- 
ments in previous years, though no particulars are 
given of the age of any of the rolling stock. 

The increased traffic returns point to a healthy 
expansion of the trade of the colony. The ordi- 
nary passengers carried amounted to 8,306,383—an 
increase of 9.6 per cent.; the season-tickets issued 
were 129,919—an increase of 9.7 per cent.; 
4,072,576 tons of goods were carried—an increase 
of 9.1 per cent.; while the only traffic returns show- 
ing a decrease are those dealing with the tonnage of 
live stock carried, which was 186,641—a decrease 
of 0.6 per cent. The reduction of live-stock traffic 
was not unexpected, in view of the abnormal in- 
crease which took place in the previous year. If 
previous conditions had been normal the figures 
would. show a very satisfactory increase—larger, 
indeed, than had been before recorded. 

There is one point in the management of the 
New Zealand railways that might well be studied 
by those responsible for the operation of lines in 
this country. The punctuality of trains on the 
New Zealand lines is rightly regarded as one of the 
most important factors of an efficient service, and 
the average time lost will compare favourably with 








that of any railway system in the world. Remark- 
able as were the figures for the previous year, the 
returns just to hand show that they have been im- 
proved upon during the year under consideration, 
and we quote them as an incentive to our own 
railway companies. The average late arrival of 
long-distance passenger trains was 0.8 minute, as 
against 1.18 minutes last year ; of suburban trains, 
0.32 minute, as against 0.57 minute ; and of long- 
distance mixed trains, 1.05 minutes, against 1.25 
minutes last year. These figures include all delays 
arising from floods, slips, and every other cause, 
and bear witness to a highly efficient management. 








NOTES. 
PuysroLoaicaL Errects or HtacH-FREQUENCY 
CURRENTS. 

Ir has been known, since the experiments of 
Tesla on the subject, that enormous voltages might 
safely. be applied to the human body if the fre- 
quency of alternation were sufficiently high, although 
at ordinary frequencies such voltages would cause 
instant death. This fact was explained on the 
assumption that high-frequency currents were con- 
fined to the surface of the skin, but in a communi- 
cation. to the Bunsen Society, Professor Nernst 
expresses the opinion that the true explanation is 
that at such frequencies the current has not time 
to effect a change in the cellular tissue before the 
reversal of the electric stress takes place. Nernst 
had previously established a theory, according to 
which the variation of the concentration of the 
cells, which depends upon the intensity of the cur- 
rent, is universally proportional to the square root 
of the frequency of alternation. This relationship 
has been confirmed by experiments made upon the 
human body, taking as indication the sensation 
which the alternating current causes when passing 
through the hand. In order to have comparative 
results a true sinusoidal current is necessary, or at 
least a generator must be used of which the wave form 
isconstant. Themachine used of late by Professor 
Nernst consists of an alternator in which the re- 
versals of the current are effected by toothed iron 
wheels having teeth which engage with contact- 
breakers. Each wheel has sixty teeth, so that for 
every revolution sixty inversions of the current are 
obtained, or thirty complete cycles. The terminals 
of the machine are placed in contact with the 
muscles of the lower part of a frog, of which one 
extremity is fixed while the other is attached to a 
mechanism which records the nervous contractions. 
The voltage is gradually increased, and the intensity 
of the current noted at which contractile movements 
take place, each trial being very short, so as to avoid 
fatigue of the muscle. The results of a number of 
experiments show that for frequencies between 100 
and 2000 per second the observed intensity of the 
current passing agrees very closely indeed with the 
current calculated on the assumptiun that it varies 
directly as the square root of the frequency, the 
discrepancies being well within the limits of experi- 
mental error. Experiments with the singing arc 
showed that the alternating current obtained was 
not always perfectly uniform, and variations were 
also met with in the discharges of a Leyden jar. 
Nernst has announced his intention of investigating 
the action of complex currents with a view to 
further showing that the theory that a high-fre- 
quency current is confined entirely to the surface 
of a body is incorrect. 


Smoke NuISANOE. 


The annual report of the chief officer of the 
Public Control Department of the London County 
Council contains a reference to a subject which is 
of some interest to engineers and manufacturers— 
namely, the question of smoke nuisance. It appears 
that the efforts to control the smoke nuisance in 
London have been continued during the year, and 
some factories have been prosecuted ; but the chief 
officer says, “it is still true that ‘the great bulk 
of the smoke nuisance comes from the household 
grate, over which there is no control.” The manu- 
facturer has so long borne the blame, and paid 
penalties for smoke nuisance, that it is satisfactory 
to notice some steps are being taken to shift the 
burden. The report continues :—‘‘ In 1837 an abor- 
tive attempt was made in the House of Lords to 
bring domestic smoke under Legislative control. 
Little more appears to have been done until last 
year, when the Coal-Smoke-Abatement Society 
carried out some tests at Westminster, in rooms 
lent by His Majesty’s Commissioner of Works, 
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Only’ a few grates were tested, but some of them 
largely reduced the smoke, and the Society was so 
strongly convinced of the utility of these tests 
that it memorialised the Council to carry on the 
work on a more extensive scale. Since the receipt 
of this memorial the Smoke Abatement Society has 
itself carried out a further series of tests of domestic 
grates with satisfactory results, and the Public 
Control Committee will shortly have the whole ques- 
tion of domestic smoke under consideration in order to 
see whether further measures can usefully be taken.” 
With regard to the words in italics, there is one 
matter which the Committee may consider imme- 
diately. They may consider whether the phrase 
** domestic smoke ” has not been given too wide an 
interpretation by those whose duty it is to institute 
proceedings. In the case of M‘Nair v. Baker 
(20 T.L.R., 93), which was decided at the end of 
1903, the question arose whether a West End club 
could be prosecuted under the Acts now in force. 
The club in question consisted of 750 members, 
and occupied a house with the usual club accom- 
modation, where meals were cooked fer the use of 
members, and where there was a furne< and boiler 
for heating the premises. Besides tic servants’ 
bedrooms there were five bedrooms for the use of 
members. The smoke from the cooking-ranges and 
the heating-furnace passed up one chimney. This 
chimney having sent forth black smoke in such 
quantities as to be a nuisance, proceedings were 
instituted, It was decided that the house was not 
a ‘‘ private dwelling-house ” within the meaning of 
Section 24 (b) of the Public Health (London): Act, 
1891, and that an offence against the section had 
been committed. Having regard to this case, it 
is possible that there are quite a large number of 
buildings and establishments in London which are 
treated by the authorities as ‘‘ domestic,” but which 
might easily be brought within reach of the penal 
provisions of the Public Health Act. 


Tue CHEMISTRY OF ExPLOsIVE MIXxTUREs. 


It has long been known that a mixture of per- 
fectly dry hydrogen and ‘oxygen, or of perfectly 
dry carbon monoxide and oxygen, will not ignite, 
the presence of a trace of moisture being abso- 
lutely essential to a successful reaction. Later 
experiments by Professor Dixon have shown, 
further, that to secure the most rapid combustion 
a considerable proportion of water is necessary. 
Thus with a well-dried mixture of carbon monoxide 
and air the rate of propagation of the explosive 
wave was 1264 metres per second, but this was 
increased to 1738 metres per second when the air 
contained 5.6 per cent. of moisture. Further addi- 
tions of water, however, diminished the rapidity 
of the explosion. With mixtures of hydrogen and 
oxygen, the explosion was most rapid when the 
hydrogen was in large excess. Thus with four 
times as much hydrogen as needed to combine 
with the oxygen, to form water, the speed of 
explosion was 3552 metres per second, whilst with 
the exact proportions necessary to form water it 
was 2821 metres per second ; but when the oxygen 
was increased to eight times this latter proportion, 
the speed was only 1281 metres per second. In 
fact, in all these experiments oxygen has proved 
the most efficient diluent for retarding combustion. 
A large excess of oxygen is much more effective 
in this respect than a similar excess of nitrogen. 
In a paper published in a recent issue of the 
Proceedings of the Royal Society, Professor H. E. 
Armstrong, F.R.S., endeavours to co-ordinate all 
these observations. He assumes, as is now gene- 
rally accepted, that chemical reactions are really 
special cases of electrolysis. In the cases above 
considered the electrolyte is water, and the oxygen 
needed for the combustion is taken from this water, 
which is then depolarised by the free oxygen, to 
re-form water again. High temperatures favour the 
production of hydrogen peroxide, which is in- 
capable of acting as the necessary electrolyte ; and 
the formation of this compound is also favoured by 
an excess of oxygen, in accordance with the 
ordinary laws of dissociative equilibrium ; that is to 
say, at any given temperature a mixture of oxygen, 
water and hydrogen peroxide will be in equilibrium, 
as many molecules of hydrogen peroxide being 
formed per second by the combination of the 
oxygen and the water as are destroyed by the 
splitting up of the peroxide. If more oxygen 
is added to a mixture in this state, its equi- 


librium is disturbed, and a certain further pro- 
portion of the water will be oxidised to form 


the peroxide, 


It is to an action of this kind that 





he attributes the marked effect of an excess. of 
oxygen in slowing the rate of combustion ; and in 
a similar way he accounts for the diminution in the 
rate of explosion when the amount of moisture 
present in the experiments with carbon monoxide 
exceeded 5.6 per cent. In the case of the combus- 
tion of hydrocarbons, Professor Armstrong states 
the first step in the combustion consists in the 
hydroxylation of the hydrocarbon. Thus when 
methyl CH, is burnt, it first combines with water 
to form methyl alcohol CH, (OH),; the hydrogen 
set free by the extraction of the hydroxyl from the 
water polarises the latter, which is then depolarised 
by the oxygen of the air. This methyl alcohol again 
splits up into formaldehyde (CH,O) and water 
OH, and the formaldehyde, in its turn, breaks 
up into carbon monoxide and hydrogen. Reactions 
of a similar kind occur in the combustion of other 
hydrocarbons, acetic acid being one of the inter- 
mediate products in the combustion of ordinary 
alcohol, and, further, carbon dioxide is always 
formed in such cases, not by the direct combination 
of the carbon and oxygen, but by the combustion 
of the carbon monoxide which results from the 
break-up of the aldehyde. 








THE BRITISH ASSOCIATION. 
(Continued from page 401.) 
On Sun-Spots anp Potar AuROR#. 

Proressor Kr. BirkELAND, of Christiania, pre 
sented in this communication a brief account of the 
recent results of researches, which have occupied 
him for many years, and which have involved an 
iminense amount of labour. Carrington, de la Rue, 
B. Stewart, and Loewy had pointed out, he ex- 
plained, that the period of the Jupiter orbit, 11.85 
years, agreed approximately with the sun-spot 
period of eleven years. The influence of the other 
planets was also considered. On that side of the 
sun which was facing Mercury and Venus sun-spot 
areas were, as a rule, small, while they were— 
strangely enough—large on the other side. He 
(Birkeland) ascribed these apparent influences and 
anomalies to gravitational effects, and he had 
therefore been engaged in an investigation into 
the relations between sun-spot distribution and 
the positions of the planets. He did not 
suggest that sun-spots were tidal phenomena 
directly due to gravitational disturbances of the 
sun by the planets ; the disproportion of the masses 
was, of course, too great for such assumptions. 
The sun itself was in a turbulent condition, how- 
ever, with its partly solidifying nucleus, and those 
disturbances could be influenced by the planets. 
As regards aurore, he had experimented with 
spherical electromagnets, roughly corresponding in 
the position of the magnetic axis and the distribu- 
tion of the magnetic forces to the earth. When 
such a ‘‘terrella” was exposed to cathode rays 
within a partial vacuum, the side turned towards the 
cathode began to phosphoresce ; when the terrella 
was revolved, the cathode rays were sucked in in 
two bands, striking the earth obliquely near the 
magnetic poles. With other arrangements, cathode 
rays were seen to form one or more spiral bands 
round the magnetic axis of the system, and many 
auroral phenomena couid be imitated in this way. 
Professor Birkeland was chief of the expeditions 
which the Norwegian Government sent in 1899- 
1900 to Haldde, near Bossekop (North Cape), and 
in 1902-1903 further to Iceland, Spitzbergen, and 
Novaya Zemlya, for the study of aurore and also of 
the high cirrus clouds which seem suddenly to 
stretch across the whole sky, and which may be 
connected with electrical phenomena. He had come 
to the conclusion that the sun sent out cathode 
streams which, at first horizontal and high up in 
the atmosphere, gradually descended and ran along 
the west coast of Norway, spreading out then on 
both sides, so as to return in curves to the pole on 
the other side. Streams of cathode rays would 
traverse our whole planetary system ; and he had, 
together with Helland-Hansen, Lundberg, and 
others, been calculating the spots in the neighbour- 
hood of the planets at which the cathode streamers 
would be crowded, and the spots into which they 
could not penetrate. The diagrams of the stream- 
lines which Professor Birkeland exhibited gave the 
Section an idea of the hard task he hasset himself. 

A communication sent by Professor Lemstrém, 
of Helsingfors, Finland, ‘‘On the Effects of Vertical 
Air Currents,” referred also to aurore ; he had in 
Lapland produced the auroral spectrum line on 





mountain tops by means of simple point apparatus 
peewee to cata ‘ i 

wo papers, which Professor Angstrém, of Upsala, 
Besden, kod submitted, on oT Ulite Rel ae 
sorption Spectrum of Ozone and the Existence of 
Ozone in the Atmosphere,” and on ‘ An Instru- 
ment Measuring the Radiation from the Earth,” 
were taken as read. 


RELATION BETWEEN Sun-Spot MINIMUM AND THE 
FOLLOWING Maximum. 


Speaking in French, Mr. Anyot, of Paris, in 
this communication pointed out that, examining 
Wolf's sun-spot numbers since 1750, he found 
that a low minimum was followed by a low maxi- 
mum, and a high minimum bya high maximum. 
The year 1753 formed the only exception to this 
new rule ; but our data as to those early years were 
doubtful. On this argument the next sun-spot 
maximum should be low in contradiction to the 
assumption of a secondary period of thirty-three or 
thirty-five years. The minimum numbers he quoted 
were arrived at by taking the least number of sun- 
spots observed during a minimum period. Dr. W. 
J. 8S. Lockyer remarked that if Mr. Angot thought 
that this relation had not been dwelt upon before, 
it must certainly be new. He himself expected a 
high maximum for next year, but he confessed that 
there were no indications of it so far. 


Tae Spectra or Sun-Spors. 


The Rev. A. L. Cortie, 8.J., of Stonyhurst, ex- 
plained, with the aid. of slides, the reduction of 
all the observations of sun spot spectra taken at 
Stonyhurst in the period 1883 to 1901 with a 
12-prism spectroscope attached to cither the 
8-in. or the 12-in. equatorial. Discussions of 
the. spectra of ninety spots, observed in 1883 
to 1889, and of the intermittent work since then, 
had already appeared in the memoirs of the 
Royal Astronomical Society. All the observations 
had been made by the same observer. Some par- 
ticular region between B and D was on each occa- 
sion selected for detailed study, but the work was 
not confined to a few lines. The sun-spot spectra 
showed a want of uniformity in the general and in 
the selective absorption, in the widening, darken- 
ing, and displacement of lines, in their reversals 
and hazy fringes, in the extension of the widening 
through the penumbra, and in spot bands. These 
differences were quite clear on the slides. Tables 
were produced showing the relative widening and 
intensity of the lines of each element, and the lines 
with the greatest mean widening. The vanadium 
and titanium lines were most frequent in all sun- 
spot spectra, but they were very faint. In Row- 
land’s catalogue intensity 1 indicated a line just 
visible, and on this scale some vanadium lines were 
marked 000, while the less widened sodium lines 
had the intensity 13.6, and 35 chromospheric iron 
lines—of the total of 123 widened iron lines—the in- 
tensity 4.6. The iron lines, mostly arc lines, 
brightened up in the chromosphere; they were 
more affected in minimum than in maximum 
spots, but no conclusions could be drawn as to a 
difference in character and temperature of maxi- 
mum and minimum spots; there was no evidence 
of a crossing of the most widened lines at an epoch 
between sun-spot maximum and minimum. There 
really seemed to be some oxygen lines in the a band ; 
the single hydrogen line C was generally thinned 
and almost reversed over spots, and frequently 
reversed and distorted in their neighbourhood. 
They had not been able to resolve water-vapour 
bands as Young had done in Princeton ; the bands 
occurred in crowded parts of the spectrum. Fowler 
had recently identified the flutings in Secchi’s 
third-type stars with titanium, and Lockyer had 
found intensified titanium lines in Arcturus. The 
task was difficult, as the solar image with which 
they had to deal at Stoneyhurst had a diameter 
of only §in.; Father Cortie showed the calcium 
and hydrogen line reversals, and said that spots 
looked as if they were caused by uprushes of calcium 
vapour. 

Dr. W. J. 8S. Lockyer remarked that they had, 
since 1879, been engaged in similar work at South 
Kensington, and in addition to the predominance 
of the vanadium and titanium widenings—which 
were not so astounding now, as these elements had 
been proved to be very common on the earth— 
they had found a great many unknown lines, as hie 
pointed out in detail. Father Cortie replied that 
he had identified most of his unknown lines with 
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these two elements, and there were only a few 
unknown lines remaining. 


Tue SpectRO-HELIOGRAPH OF THE SOLAR PHysIcs 
OBSERVATORY AT SoutTH KENSINGTON. 


Dr. W. J. 8S. Lockyer described this apparatus 
and some of the results obtained with it. The 
instrument was built by the Scientific Instrument 
Company, of Cambridge, and erected one and a 
half years ago, with the aid of a Government grant 
of 10001. ; it gave a solar image 2 in. in diameter, 
while Hale’s magnificent instrument gave an image 
of 7in. Thesun-light fell on a siderostat 18 in. in 
diameter, whose slow motion in right ascension and 
declination was produced by an electric motor fed 
by batteries. The spectro-heliograph rested on 
concrete pillars supporting a triangular base of iron, 
on which a second triangle moved east and west, by 
clock-work, on three steel balls ;. the velocity 
could be adjusted with the aid of a milled head. 
The beam of light passed through a first stationary 
slit straight duwn the tube, and :was sent back 
again by the lenses and prism coming out through 
a second curved slit, near the first:; the second slit 
corresponded to the eye-piece and moved with the 
instrument, so that a succession of monochromatic 
rays passed out through the second slit, imme- 
diately in front of which the photographic film was 
placed. The curved slit was adjusted on the K 
light of calcium, and the spectrum. lines appeared 
curved. A photograph of the limb was first taken, 
with the sun-disc blotted out ; this required from 9 to 
22 minutes. Thenthe disc was photographed inabout 
15 seconds. The photographs, exhibited in originals 
and slides, showed the fine granulation of the whole 
sun-disc, the ever-changing calcium vapour-clouds on 
both sides of the Equator, and very remarkable pro- 
minences. Some fine composite photographs, ob- 
tained on July 14, illustrated enormously rapid 
changes in the prominences, the length changing 
in one hour from 160,000 to 90,000 miles, while the 
height varied between 50,000 and 60,000 miles. 
On July 19 a prominence, which seemed to be blown 
away and almost separated from the disc grew in 
length from 192,000 to 216,000 miles within five 
hours, the height varying between 55,000 and 60,000 
miles ; this, the largest prominence ever observed, 
was near the Equator. 

Mr. Newall remarked that each photograph con- 
tained sufficient material for one year’s study. Sir 
Norman Lockyer referred to the difficulties of the 
work, which, so far as possible, was carried on 
every day ; and Sir John Eliot mentioned that a 
ore instrument had recently been sent out to 

ndia. 
PROBLEMS OF ASTRONOMY. 

Sir David Gill, F.R.S., K.C.B., of the Observa- 
tory, Cape of Good Hope, in opening this com- 
munication, said that he had not intended to read 
a paper, and that the title put down in the 
journal was rather misleading, as he only meant 
to offer remarks on things to be done. Chandler’s 
direct determination of the aberration constant 
yielded the value 20.52 seconds of arc, while 
the combination of the solar parallax with Michel- 
son’s velocity of light, gave 20.48. The dis- 
crepancy was too great, and astronomers should 
first be sure of their data before discussing the 
reliability of the theory of aberration. As regards 
the solar parallax, the excellent discussion of Mr. 
Hinks* gave the mean value 8.80 seconds. Eros 
observations would afford exceptional means for 
determining the solar parallax in 1931 and 1937, 
and, still better, in 1975, when Eros would approach 
us within one-sixth of our distance from the sun. 
It was not too early to prepare for those years, and 
Hinks was right in insisting upon systematic tests 
as the first step. Those observations would also 
enable us to derive the mass of the moon, as they 
would yield an independent value for the constant 
of nutation. International co-operation was most 
desirable for the determination of variations in 
latitude ; observations should be taken early in the 
morning and evening, and in different seasons ; two 
more stations, about 180 deg. of longitude apart, 
should be fitted up in southern latitudes. He drew 
attention to the Loewy-Comstock method for deter- 
mintag the aberration constant, and recommended 
Cookson’s astrographic floating zenith telescope. 
He had successfuly tried at the Cape to improve 
meridian observations ; it was better to move the 
cross wires by the aid of a screw with fixed electric 
contact than to watch the transit across the wires ; 
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the personal error could thus be diminished. It 
was, further, of much more importance to utilise 
superior work, such as had been done, soon after 
Bradley at Oxford, by Rigaud, than to analyse any 
but the very best modern work. The question of 
the constitution of the universe would be raised 
by Kapteyn at St. Louis. A great deal of material 
was being accumulated concerning the parallaxes 
of all the stars of all magnitudes ; symmetrically 
situated areas should be examined all over the sky; 
we should thus learn something about the velocity 
of stars in the line of sight, and the motion of our 
solar system through space. 


THe MAssEs OF THE STARS. 


Dr. H. N. Russell, of the Cambridge Observa- 
tory, remarked in this communication that to 
determine the mass of a system we should know 
its distance ; but we had only measured the dis- 
tances of a few stars. Applying Kapteyn’s 
formula, however, which expressed the distance 
in terms of the stars’ magnitude and proper motion, 
he found that the average mass of fifty-five binary 
systems was about three times that of the sun, and 
groups of stars, differing widely as to brightness 
and proper motion, had yielded the same mass. 
The masses of the binaries seemed to be of the 
same order, and the stars appeared to vary much 
less in mass than in other characteristics, such as 
brightness. It would follow that most of the 
binary stars which our telescopes distinguished 
were quite close to the sun, and that their number 
was considerable, amounting, perhaps, to 10 per 
cent. of the visible stars. But Kapteyn’s formula 
was not applicable to all stars. 


THe TEMPERATURE OF THE STARS. 

Sir Norman Lockyer gave in this paper a réswmé 
of ‘the work which he had done in this field since 
delivering the Rede lecture thirty-three years ago. 
He supposed the stars to have been formed out of 
nebulve of solid particles, stones, the temperature of 
which first increased and then decreased. The dis- 
covery of helium, the enhanced line-work, and his 
recent examination of the ultra-violet spectra with 
the aid of a quartz-calcite train, had modified his 
views, but only confirmed the main conclusions. As 
the stars grew hotter their line spectra seemed to 
become simpler ; finally, only the hydrogen lines 
or the helium lines remained. The study of the 
ultra-red and ultra-violet, and their relative exten- 
sions particularly, had enabled him to classify the 
stars according to a temperature scale of ten steps, 
ascending and descending. Each of the metals 
and of the proto-metals—which were responsible 
for the enhanced lines—and gases appeared in 
regular order throughout the stars. A cold star 
would have a strong development of the ultra-red 
and a feeble development of the ultra-violet, which 
was absent in some stars. The photographs ex- 
hibited, showing two star spectra on one plate 
underneath one another, explained his meaning 
quite clearly. The spectrum of Capella, e.g., ex- 
tended 70 tenth-metres further into the ultra-violet 
than that of Arcturus, which had a strong red 
spectrum with enhanced vanadium and titanium 
lines, as in the sun-spots. Hence, Arcturus would 
be colder than Capella and the sun, but would, in 
its spots, have the same absorption as the sun. 


CRITERIA ON STELLAR TEMPERATURES. 


Mr. H. F. Newall, F.R.S., of Cambridge, fol- 
lowed with a critical. paper. The discrepancy be- 
tween the views of Huggins and of Lockyer, he 
said, should be cleared up. The radiations from 
solid and gaseous bodies, and their distribution, were 
entirely different. In stars surrounded by vapours 
we might have any kind of absorption in the violet 
and red, and there might be vapours (Wiedemann, 
Schmidt, W. Wood) which sent out fluorescent 
light-absorbing violet rays, emitted the light again 
as green rays. The general idea of blue hot, and 
red cold, stars had been undermined by recent 
work. As the pressure of nitrogen diminished, we 
found that gradually the yellow and green lines, at 
first prominent, vanished, and the violet alone re- 
mained ; argon and cyanogen behaved similarly. 
On the electrolytic view of the production of lumin- 
osity, the component parts of the vibrating system, 
constituting the groups, might be broken up, 
yielding radiations of smaller wave-lengths. Many 
of the observations could just as well be explained 
on the view that the mass of ultra-violet stars was 
more diffused, as on the view that they were hetter 
than red stars. There were perplexing discre- 








pancies between the relative intensities of the red 
and violet ends of star spectra. We knew very 
little about the spectra of incandescent gases ; gases 
might give photospheres with continuous spectra, 
but it did not follow that the line absorption in 
them was the same as in incandescent solids, 

In opening the discussion on these two communi- 
cations, the Rev. A. L. Cortie said that he shared 
Mr. Newall's admiration for Sir Norman’s work, 
but he was not clear about the theory. Stokes, to 
whom Sir Norman had referred, had dealt with 
solid wires, not with gases. The ultra-violet end 
of the solar spectrum might be crowded with lines, 
blotting out that part of the spectrum, so that the 
star would be classed as hot ; there was, further, 
general absorption, in addition to selective absorp- 
tion. Professor Lummer agreed with Mr. Newall. 
We had no right to base temperature estimates, 
derived from the study of incandescent solids, 
with continuous spectra, upon gases and chemical 
luminescence, and for that reason our tempera- 
ture estimates of the sun were very uncertain, 
and Harkdnyi’s* estimates of the temperatures 
of stars with continuous. spectra likewise. Pro- 
fessor Kayer added that with the pressure of 
the gas the temperature changed, which com- 
plicated the problems. Dr. Schuster asked, what 
was meant by. temperature of the star; we 
knew only radiation from the outside, the inside 
might be all the hotter because there was an ab- 
sorbing layer outside. Yet the criterion of the 
extension of the ultra-violet might help us in classi- 
fication. Mr. Newall repeated that we could get 
continuous spectra from gas layers a few milli- 
metres in thickness at extremely low pressures. 
Sir David Gill found little satisfaction in these 
speculations; we should be very careful until we 
know more. Sir N. Lockyer replied that he had 
meant the relative temperature of the particular 
part examined ; he did not suggest any hypothesis 
in cases where chemical and physical evidence were 
not in accord. But, were we to wait until we could 
go to the stars ? 

We are obliged to pass over the mathematical 
papers, as well as a few other communications 
presented to Section A. 


Tue CHEMICAL SECTION. 


We have already commented upon the general 
character of the very successful work of Section B. 
Two of the communications, reports of general 
interest, drawn up by Dr. H. }. Jones and by 
Dr. Lowry, will be printed in extenso in the Report 
of the Cambridge meeting ; these were the only 
private memoirs—apart from committee reports— 
distinguished in this way. 

Borne Points and MoLecuLaAR WEIGHTS. 
PROPERTIES OF MIXTURES. 


Even divested of the chemical detail, which 
members of the Section fully appreciated, the 
presidential address that Professor Sydney Young, 
D.Sc., F.R.S., of Trinity College, Dublin, delivered 
to Section B remains a most instructive memoir, of 
lasting value. Dr. Young’s well-known theoretical 
and practical researches enable him to speak upon 
the subjects which he had chosen from the broad 
standpoint of the expert. Kopp, in 1838, and 
Schroeder, about the same time, he pointed 
out, were the first to recognise the close 
relationship that exists between the analogous 
chemical formule and the general properties of 
isomorphous substances, with particular regard 
to molecular volumes and boiling points. In 
1844, Kopp taught that the addition of CH, in 
homologous series of organic a raised the 
boiling point by 19 deg. Cent. The figure 19 was 
a rough average of his widely-differing experimental 
values ; but he mistrusted his experimental methods 
and the purity of his substances rather than his 
hypothesis, that additions to the molecule must 
raise the boiling points of really homologous com- 
pounds by a definite number of degrees, which is 
not the same for all series, as he found out later. 
We know now that the relations are by no means 
so simple. As we came, said Professor Young, to 
higher molecular weights, the boiling points increase 
relatively less and less, and none of the formule, 
recently proposed by Walker, by Ramage, and by 
himself, could claim general accuracy. According 
to Professor Young, the provisional formula, 


A = 144.86 ps Vr 


gives the difference between the boiling point T of 








* See ENGINEERING, vol. lxxvi., page 752. 
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any member of the paraffin series, and that of its 
next homologue in degrees Cent. absolute. The 
agreement was not good for the lowest members of 
various series, and not good on the whole for com- 
pounds like water, alcohols, and organic acids which 
contained the hydroxyl (OH) group, because their 
molecules tend to associate together ; this was one 
of the unsuspected difficulties of Kopp. If we re- 
garded hydrochloric acid (HCl) as a hydrogen mole- 
cule HH, in which one H was replaced by Cl, this 
substitution raised the boiling point by about 173 
deg., since hydrogen boils at 20.4 deg. and hydro- 
chloric acid at 193 deg. Cent. absolute. Replacing 
one H in methane CH, by Cl raised the boiling 
point by 141 deg.; in the higher members of the 
paraftin group one Cl made a difference of 58 deg. 
only. When H was replaced by OH, i.e., when we 
passed from hydrogen (H.) to water (H,0O), the boil- 
ing point was raised to 373 deg. absolute—that is, by 
no less than 373 deg. Cent. We saw, therefore, that 
the introduction of OH made, particularly in the 
lower members, enormous differences, and that was 
explained by the assumption that the molecules of 
water, alcohols, &c., were associated in the liquid 
state, but not in the gaseous state, so that strong 
molecular attraction had to be overcome—by a 
supply of heat—before evaporation could take 
lace. 

Passing to the calculation of the molecular 
volumes from the atomic volumes of the component 
elements, a matter intimately connected with the 
boiling-point question, Professor Young said that 
the problem is whether comparison between dif- 
ferent substances should be made at one and the 
same temperature, as Kopp and Schréder suggested, 
or at the critical temperatures, or at correspond- 
ingly reduced temperatures and pressures, about 
which Cailletet, Mathias, Van der Waals, Traube, 
and other authorities were not in agreement. 
Professor Young then came to the properties of 
mixtures of liquids. Liquids were miscible if 
chemically related; thus, water would not mix 
with hydrocarbons, but alcohols became more 
miscible with the hydrocarbons from which they 
were derived, as we went higher up in the series. 
Liquids contracted, as a rule, a little on being 
mixed ; when they were closely related, the con- 
traction was small or nil. Sometimes expansion 
occurred; but we could not yet predict these 
changes, nor the spontaneous heating or cooling 
observed on mixing. When we heated non-miscible 
liquids, the vapour pressure, boiling point, and 
vapour composition could be calculated ; for the 
vapour pressure was then equal to the sum of the 
vapour pressures of the pure components, and the 
composition of the vapour independent of that of 
the liquid. We could also make calculations for 
miscible closely-related liquids ; but the relations 
were not so simple, and the problem was not yet 
cleared up, in spite of the work of Van der Waals, 
Kuenen, Berthelot, Gallitzin, F. D. Brown, 
Wanklyn, Duhem, Margules, Lehfeldt, Zawidski, 
and others. Kamerlingh Onnes and Kuenen had 
demonstrated that we could not, as Pawlewski 
had believed, caiculate the critical temperature 
of mixtures; for we had mixtures of minimum 
or maximum critical temperatures, as we knew 
mixtures of minimum or maximum boiling points. 
But in many cases the ratio of the pressures of the 
two components seemed to be constant ; and, if 
that were so, we could calculate the vapour pres- 
sure, boiling point, and vapour composition of any 
mixture of two very closely-related liquids for any 
temperatures and pressures, provided we knew the 
boiling point of one of them under any one pres- 
sure, and the vapour pressure of the other within 
sufficiently wide temperature limits. 


Tue Enercy or WATER AND STEAM AT HiGH 
TEMPERATURES. 

Professor C. Dieterici, of Hanover, communi- 
cated the results of experiments which he has been 
making on the specific heet of water at tempera- 
tures up to 300 deg. Cent. The water was enclosed 
in quartz tubes, which at this high temperature 
can withstand pressures of 100 atmospheres, and 
the determinations, made with the aid of the ice 
calorimeter, yielded the specific heat as a function 
of the temperature ¢ according to the formula 


ce = 1.0160 — 0.000657 ¢ + 0.000004302 @. 
This formula was found to hold for the range 50to0300 
deg. Cent., but not below 50 deg., where the maxi- 


mum value for the specific heat occurred. From 
these observations with water, completely enclosed 








in a tube, the difference between the energy of liquid 
water at ¢ deg. Cent. and that of water at 0 deg. 
Cent. could be derived, and as the heat of evapo- 
ration could be calculated, the energy difference 
between saturated steam and liquid water at ¢ deg. 
could be deduced. We had the very careful obser- 
vations of W. Ramsay and S. Young on the pressure 
of unsaturated steam between 140 deg. and 270 deg. 
Cent., and the relation between the energy change 
and volume at constant pressure being theoretically 
known, the change of energy of superheated steam 
depended only on the pressure, and could be calcu- 
lated from the author’s observation. The conclu- 
sions arrived at were that the specific heat of super- 
heated steam at constant volume was 0.5, and 
practically independent of the volume, provided 
the latter were much greater than the saturation 
volume ; as the volume diminished to the saturation 
volume the specific heat increased to 0.7. The 
specific heat at constant pressure similarly varied 
from 0.6 to 0.8. The author also stated that the 
cohesion pressure in Van der Waal’s equation of 
state must have considerable values both for large 
volumes at low temperatures and for small volumes 
at high temperatures. Professor Young com- 
mented on the utility of quartz vessels for such 
research work. 


OPALESCENCE IN THE NEIGHBOURHOOD OF 
Critical STATES. 

Dr. F. G. Donnan, of Dublin, suggested a new 
explanation for the opalescence frequently observed 
in mixtures before reaching the temperature at 
which definite separation into the two phases 
occurs. According to Wesendonk and Teichert 
this opalescent state continues in the vapours of 
carbon tetrachloride at temperatures several degrees 
above the critical state. Konowalow ascribes this 
opalescence toa partial condensation around the 
dust nuclei. Dr. Donnan now suggested another 
explanation, which rests on the assumption of a 
gradual change in the interfacial tension between 
the two phases ; this tension, he believes, becomes 
zero for ordinary values of the radius of curvature, 
but may remain positive for very small values, so 
that the one phase would be distributed through- 
out the other in a very fine state of subdivision. 
He thus comes to the views of Heen, Traube, and 
Van’t Hoff—that the theory of Andrews does not 
account for all the phenomena of the critical state. 


CrystaL STRUCTURE AND CHEMICAL CONSTITUTION. 


The relations between the crystalline structure 
and the chemical constitution of a substance are so 
difficult to investigate, and progress in all such 
researches is necessarily so slow, that a communi- 
cation on this subject by Professor Paul Groth, of 
Munich, the great authority in this field, was 
warmly welcomed. The molecular hypothesis, Pro- 
fessor Groth remarked, assumes that the molecular 
movements in solid bodies occur about certain 
equilibrium positions which can be altered only by 
external forces. In crystalline bodies the spacial 
arrangement of these equilibrium positions must be 
regular. Bravais tried to explain the regular 
arrangement of congruent molecules by fourteen 
kinds of ‘‘space lattices.” Sohncke assumed sixty- 
five regular ‘‘ point systems,” several of which, 
consisting of different kinds of molecules, might 
interpenetrate. A crystal, considered as indetinitely 
extended, then consisted of n such interpenetrating 
point systems, each formed from similar atoms, and 
themselves built up from n interpenetrating space 
lattices ; all the space lattices of the combined 
system were geometrically identical and charac- 
terised by the same parallelopipedon. This theory 
did not need any molecular, apart from atomic, 
forces, and J. J. Thomson’s highly-complex atoms 
would fit into it. In a compound there must be 
as many regular point systems as there are atoms 
in the combined molecule. When we melt, dis- 
solve, or evaporate a crystal, Professor Groth con- 
tinued, the combined system will separate into its 
component, freely moving molecules, and the rela- 
tive positions of the space lattices must correspond 
with the arrangement of the atoms in the molecule. 
The difference between the crystalline and amor- 
phous states is, then, that in the latter the mole- 
cules have a mutually independent existence, whilst 
in the crystal the molecule is regarded as a group 
of atoms belonging to several interpenetrating point 
systems. The group or assemblage may be quite 
arbitrary. In sodium chloride crystals, ¢.9., we 
have two cubical space lattices, of sodium and 
of chlorine atoms, the latter atoms occupying the 





mean points of the sodium lattice. With which of 
the neighbouring sodium atoms a chlorine atom 
will remain combined when we dissolve the crystals 
and let them coalesce again is a matter of arbitrary 
choice. Any multiple of the complex NaCl may be 
regarded as the ‘‘ molecule”; and hence all our 
attempts to determine the molecular volume of 
crystalline bodies have failed. 

In order to ascertain the crystal structure we have 
to study optical properties, cohesion, etch figures 
(orientation of the solubility directions), and the 
form under most widely differing conditions of for- 
mation; a few crystallisation experiments might be 
quite misleading. The stability of the equilibrium 
must alter with the temperature. Each system may 
possess several positions of different degrees of 
stability, and on exceeding the limits of the tem- 
perature range, discontinuous changes will occur, 
yielding other modifications of crystal structure. 
This leads to polymorphism—the property of exist- 
ing in several different crystalline phases—which 
is distinct from polysymmetry, by virtue of which 
pseudo-symmetrical crystals form apparently simple 
crystals of higher symmetry by repeated twinning. 
In these latter the change of form is not accom- 
panied by a discontinuous change in the density 
and specific heat, while great changes exist in poly- 
morphous bodies. The results of recent researches 
by Kipping and Pope can be brought in unison 
with this view. Racemic compounds behave to- 
wards the optical antipodes like two enantiomor- 
phous modifications, whilst the pseudo-racemic sub- 
stances stand to the active components in the same 
relation as polysymmetric substances.* 

Sometimes the comparative study of crystal 
structures is not very difticult. Ammonium iodide, 
e.g., erystallises in hexahedra, and has a certain 
cleavage ; the tetramethyl substitute of this body 
crystallises in the tetragonal system, its cleavage is 
parallel to another axis, and it is found that of the 
three axes a, b, c, the two equal axes a and ) have 
grown owing to the substitution. When methy] is 
replaced by ethyl, the same two axes develop 
further at the expense of the principal axis c. But 
when propy] is introduced, a different deformation 
is observed. Similarly the substitution of CH, 
OH, N O, &c., for H, produces but partial changes 
in the crystalline form of analogous series. But so 
far very little systematic work has been done in 
this field, and the brilliant work of Tutton on the 
sulphates and selenates of the alkali metals stands 
almost alone, Professor Groth said. The changes 
caused by the replacement of potassium by caesium, 
rubidium, ammonium, are small, but the influence 
of the atomic weight can distinctly be traced. 
Isomorphous substances, Professor Groth con- 
tinued, give homogeneous mixtures, whose pro- 
perties change continually with the composition, 
and which have hence been described as ‘‘ solid 
solutions.” But the same miscibility exists between 
substances of totally different crystalline structures, 
and the solidification curves could not tell us 
whether substances were really isomorphous or 
not. This and other remarks are of importance to 
metallurgists. 

Sir H. Roseoe, Professors Miers, of Oxford, 
Goldschmidt, of Heildelberg, Pope, of Manchester, 
Mr. William Barlow, of Stanmore, to whom cry- 
stallography owes a great deal, and others, ex- 
pressed their high indebtedness to Professor Groth. 
Professor Pope pointed out that the optical pro- 
perties of solutions and crystals still left a good 
deal unexplained ; Dr. Goldschmidt asked chemists 
to supply the crystallographer with large crystals, 
which, on etching, would bring out the regular 


* A few words of explanation may not be out of place. 
Tartaric acid is known in four isomeric modifications :— 
(1) Dextro-acid, turns the plane of polarisation to the 
right ; its crystals show a characteristic hemihedric face 
on the right ; (2) laevo-acid, rotates by the same amount 
to the left, hemihedric face on the left ; (3) meso-tartaric 
acid, optically inactive; (4) racemic acid, apparently 
inactive, but can, simply by crystallisation, be split into 
some dextro and some Leévoceyataie. Racemisation 
means that the optical activity can apparently be 
destroyed (by heat, action of acids, fermentation, &e.), 
but that we have in reality to deal with mixtures of 
dextro and laevo-modifications. Many racemisations are 
known. The optical activity—which, according to Van t 
Hoff, is, in organic chemistry, characteristic of asymmetric 
carbon compounds—is sometimes found in the crystalline 
and the amorphous, fused, and dissolved conditions ; 
sometimes only in crystals; sometimes only in the 
amorphous and dissolved conditions. These are the 
points about which Professor Pope inquired. _As = 
isomerism, see the paper by Professor Briihl, which fol- 
lowed that of Professor Groth. 
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points ; and) Professor Young said that chemists 
seemed to be afraid of crystallography, for which 
several speakers wished to ¢reate a special sub- 
section in order to improve our very limited know- 
ledge of the subject. 


(To be continued.) 








SHIPBUILDING AND SHIPPING IN 
NAGASAKI. 

Tue port of Nagasaki seems destined to become a 
centre of increasing importance. Not only is it likely 
to be the port of call for the steamers which connect 
the railways and the shipping to all parts of Europe 
and America, but the size and convenience of its 
harbour makes it one of the most convenient places of 
refuge for ships—a fact which is certain to make it a 
most important centre of distribution for purposes of 
commerce. With that, it will have an equal import- 
ance from an industrial point of view. The large 
supplies of coal in the neighbourhood in themselves 
would be sufficient to cause great industrial develop- 
ments. The Government steel works are not very 
far distant, and abundance of raw materials can be 
easily obtained from China. We have from time to 
time given some account of the shipbuilding industry 
of Nagasaki; and all the conditions indicate that it is 
certain to become a very important centre for that 
industry ; in fact, it has at present the most important 
shipbuilding yard and dockyard in the Far East. 

So far back as 1862—that is, in the days of the 
Tokugawa Shogunate, before the restoration of the 
Mikado as the centre of power—the Government 
opened negotiations with the Dutch Government for 
the engagement of engineers and workmen, and these 
arrived in 1864. Works of considerable size were 
erected, and for some years they were of use for pur-. 
poses of repair. At the Restoration they came under 
the control of the Public Works Department, which 
made large extensions. In 1871 a dry dock was con- 
structed at Tategami, and from time to time the works 
were considerably developed. In 1884, on the aboli- 
tion of the Department of Public Works, the estab- 
lishment and the various subsidiary works connected 
with it were purchased by the Mitsui Bishi firm, which 
has kept it supplied with the most improved appliances, 
so that it has now grown, as has been already said, to 
the position of being the most important dockyard in 
the Far East. Ina recent article by Baron Iwasaki, 
the chief partner in the concern, he says :—‘‘ The real 
development of the shipbuilding industry in Japan 
dates from the termination of the Chino-Japanese War. 
In 1896 a great stimulus was given to the growth of 
shipping and shipbuilding in Japan, by the enactment 
of the Navigation Encouragement Law and the Ship- 
building Encouragement Law. About this time the 
Nippon Yusen Kaisha first organised its European line 
and decided to build six steamers, of 6000 tons each. 
The construction of one of these steamers was under- 
taken by the Mitsui Bishi Dockyard at Nagasaki, where 
it was finished in 1898. This was the first steamer of 
such dimensions ever built in Japan, and since then 
the above-mentioned dockyard has been busily engaged 
in the construction of large ships.” 


Ships Built at Nagasaki in 1903. 
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Aki-Maru -. Twin - screw steel 445 49 233 6) 6,443 6,448 


, cargo and pas- 
senger steamer | 
.. Single-screw stee! 256 36 616 4) 1,933 1,565 
cargo and pas | | 
senger steamer 


Chefoo-Maru 


| 


Niigata-Maru .. Single-screw steel! 279 39 0/23 3| 2,183, 1,577 
cargo steamer 

Nikko-Maru ., Single - screw steel 420 50 030 6| 5,538 6,780 
cargo and pas- | | 
senger steamer ee 

Yeiko-Maru .. Single - screw steel 256.36 6/16 4! 1,966 1,963 


cargo and pas- 

i senger steamer 

Kojima-Maru .. Twin - screw. steel 115 20 0103} 223 320 
ferry steamer 

Tamamo-Maru.. Twin - screw steel 115 20 010 3| 223 320 
ferry steamer | 


Chidori-Maru .. Wood, steamlaunch) 50, 12° 0 6 0} 23 50 








Total net Som aheael honk nx Liss |18,532 18,023 
Work in Hand at the Close of the Year 1903. 


Ceylon-Maru_ ..\Single- screw steel) $85! 48 629 9 5,068 3,832 
ae cargo steamer 
Dairei-Maru .. Single -screw steel) 212 31 6210 1,199 1,378 
cargo and pas- 
; h senger steamer | 
Kasasagi - Maru Wood,steamlaunch 60 15 0 70 42 80 
Tango-Maru ../Twin-screw steel 445 49 233 6 7,800 5,500 


cargo and pas- 
, _ Senger steamer 
hohakusan: Single- screw steel’ 280 37 1022 0, 2,000 1,300 


Maru cargo steamer 
- 158 .. -. Wood,steamiaunch 36 8 9 47 10 25 
NO. 3 .. Dock caisson 


___ |eommercial world a large degree of success. He was, 





From the last report of Mr. Consul Layard on the 
trade of Nagasaki for the year 1903 we learn that 
many important additions have been recently made. 
Large extensions have taken place in the boiler-making 
department, which is now supplied with the most im- 
proved hydraulic and electric appliances of all kinds. 
Large additions have been made to the brass and iron 
foundries, so that now brass, iron, and steel castings 
of all sizes can be supplied. Pneumatic tools, having 
been tried on a small scale as an experiment during 
the last two years, have been increased in order to use 
them generally at the yard, a powerful air compressing 
engine having been installed, also a powerful portable 
pneumatic plant for repairing.the ships in dock, &c. 
To the electric power-house at Akimoura engine 
works has been added a brick building, 85 ft. long by 
34 ft. wide, one part of the building being used as the 
hydraulic power-house, where are installed powerful 
hydraulic pumps, &c., the other part being for the elec- 
tric power-house, equipped with a powerful battery 
plant. About ninety of the newest types of machines, 
including a 50-ton material-testing machine at Aki- 
moura works and a 100-ton chain-testing machine at 
Tategami yard, have been installed. The number of 
workmen employed at the end of 1903 was 5416. 

During 1903 eight steamers were completed, of an 
aggregate tonnage of 18,532 tons, and of 18,023 indi- 
cated horse-power, and the details of these steamers, 
as well as the work in hand at the close of 1903, is 
shown in the table in the next column. 

The docking business of the company in 1903 was 
as follows :— 


| 
Number of | 








Gross 

Vessels. Tonnage. 

Japanese : 
Vessels of war .. i as ‘ 7 14,791 
Merchant vessels “5 Ke ys 40 64,258 

Foreign : 

Vessels of war .. Ss aa os 8 28,441 
Merchant vessels * ue eS 41 82,144 
Total .. MOP serra 96 | 189,634 


The aggregate tonnage of the merchant shipping 
under all flays for the three ports within the consular 
district of Nagasaki—viz., Nagasaki, Kuchinotsu, and 
Karatsu—in 1903 shows an increase of over 135,000 tons 
on that of the previous’ year. Every country has 
benefited by this increase with the exception of France 
and Russia, which show a decrease of 81,514 tons 
and 134,756 tons respectively. The largest gainer 
in tonnage is the United Kingdom, with an increase 
of 168,806 tons, whilst Japan has increased by 110,555 
tons and the United States of America by 45,674 tons. 
The following are the figures for the three ports named 
for the years 1902 and 1903. 


indeed, one of the few instances of a Royal Engineer 
becoming a successful commercial engineer, in proof of 
which there is the fact that he was the first military 
officer who qualified for election as a corporate member 
of the Institution of Civil Engineers. 

After taking his commission he was sent to Chatham, 
where he received instruction for several months in 
connection with military works, and was then em- 
ployed superintending the construction of the Militia 
Barracks and alterations to forts at Lough Swilly. 
He proceeded at the end of 1857 to India, where 
he was occupied in connection with the Mutiny. 
Serving with the colours for two years, he did signal 
service at the sieges of Chandaree and Jhansi, and in 
the battles of Betwa, Koonch, Calpee, and Gwalior, 
and in many minor engagements. While still in 
India he was employed for eight months as an assis- 
tant engineer in the Public Works Department at 
Allahabad. 

On his return home he was engaged on the designs 
and plans of Newhaven fortifications and the South 
Coast defences. Then, from November, 1861, to May, 
1866, he was instructor in surveying and topography 
at the Royal Military Academy at Woolwich, and 
afterwards was attached to the Headquarter Staff of 
the British Army in the Austro-Prussian War, with 
a view of reporting on the engineering operations, 
including the military and national telegraphs. In 
1867, having attained the rank of captain, he was 
officially attached in charge of heating and lighting 
to the British Commission at the Paris Universal 
Exhibition of 1867, superintending the erection of all 
buildings undertaken by the Commission. He was next 
employed in Asia Minor in connection with transports 
for the Abyssinian Expedition, and from December, 
1867, to May, 1870, was on military duty at Chatham 
and the Curragh Camp. 

The most important civil service he rendered to the 
nation was during the eighth decade, when from 1870 
to 1879 he was employed on postal telegraph service, 
having been placed by the Postmaster-General in com- 
mand of the Royal Engineers employed by the depart- 
ment, as divisional engineer, first in the eastern, and 
subsequently in the southern division of England. It 
was here that his special training in the field, and 
particularly his great resource in connection with diffi- 
culties, proved of invaluable service. Moreover, the 
faculty which he possessed of imparting information 
and securing the cohesion of those under him, made 
him an exceptionally satisfactory educator; while 
an officer under the Postmaster-General he trained 
over 300 non-commissioned officers and soldiers in the 
work of telegraphy, and the services they rendered in 
subsequent military campaigns sacialll for Major- 
General Webber high credit. 





When the first Boer war broke out in South Africa 
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The Consular Report gives details of the various 
lines of shipping engaged, but for these we must refer 
our readers to the report itself. 








THE LATE MAJOR-GENERAL WEBBER. 

MaJsor-GENERAL CHARLES EpMuND WEBBER, C.B., 
died on Friday, the 23rd inst., at Margate, at the age 
of sixty-six years, and thus there was terminated—to 
the great regret of many friends, professional and social 
—a career which was characteristic for its activity and 
its great and varied services to electrical science, and 
particularly to the development of telegraphy. Born 
in 1838, the son of the Rev. T. Webber, of Leekfield, 
County Sligo, the subject of our memoir entered the 
Royal Military Academy at Woolwich in 1853, and 
passed out in the spring of 1855 as a lieutenant in the 
Corps of Royal Engineers. For thirty years he served 
in this branch of the service with more than usual 
distinction, and in the course of his work succeeded in 
leading the way to several commercial applications of 
electricity. Moreover, he was fortunate in having many 
opportunities of service in the field and of developing 
interesting problems, and he utilised his opportunities 
for the building up of a practical experience which 
| enabled him, after ovine the army, to attain in the 














| TOTAL. 
SAILING, STEAM. | 2 yt cs Ecce Ret aticie anette 
NATIONALITY, 1903. 1902, 
| | ¢ | | 
Number of Number of | Number of | Number of 
Vessels. Tons. Vessels. | Tons. Vessels, Tons. Vessels, Tons, 

Japanese Ps ds ne 76 6,632 700 | 954,321 776 960,953 | 710 850,398 
British .. 7 eg se 5 6,483 304 | 814,462 309 820,950 250 | 652,144 
French .. 4" Si ne 4 6,786 6 13,605 10 20,391 46 101,905 
German .. se v “- 3 6,891 108 | 317,316 111 324,207 92 317,299 
Norwegian AS ae a a aed 104 93,104 104 93,104 61 54,341 
Russian .. a we wo 2 147 173 250,706 175 250,853 249 385,609 
United States .. oe 1 602 3h 140,329 35 140,931 | 29 | 95,257 
Other nationalities .. 10 575 18 | 26,529 28 27,104 | 40 | 45,727 

Sa ae | | 

Grand total, 1903 ae 101 28,121 1447 |, 2,610,372 1548 2,638,493 } 
1962 29,620 1362 | 2,473,0€0 an | << 1477 | 2,502,680 


in 1879, Webber accompanied Sir Garnet Wolseley 
in the capacity of adjutant-quartermaster-general, and 
during the two years there he did signal service in 
connection with the operations. Soon after his return 
he proceeded with Wolseley on the Egyptian expedi- 
tion in 1882, being appointed’ the staff officer for 
telegraphs with the rank of quartermaster-general, and 
he was present at the.battle of Tel-el-Kebir. On the 
subsequent. Nile expedition of 1884-5, he was director 
of army telegraphs, and on the completion of these 
smart pieces of work he retired from. the service in 
1885, with the honorary rank of major-general. We 
have entered largely into details regarding the 
military experience of Major-General Webber, princi- 
pally because of its great extent, and of the distinc- 
tion which it brought him: he was mentioned six 
times in despatches, and earned three medals with 
clasps. He was made a C.B. in connection with his 
work in Egypt, earning the further distinction of the 
decoration of Medjidieh. 

pon his retirement from the army he found no 
difficulty in applying his knowledge in special branches 
of engineering to commercial uses. In 1885 he became 
first managing director—later he was consulting elec- 
trical adviser—of the Anglo-American Brush Electric 
Light Corporation, and in this capacity was inti- 
mately associated with the early application of 
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THE MIDLAND RAILWAY COMPANY’S TURBINE-DRIVEN 


STEAMER “MANXMAN.” 


CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LTD., ENGINEERS AND SHIPBUILDERS, BARROW-IN-FURNESS. 





electric lighting, not only in Lo.dun, but in other 
centres. The Brush Company in 1881 had en- 
tered into a contract with the city authorities under 
which they supplied about 4030 hours per annum 
of arc-lamp lighting in New Bridge-street, Ludgate- 
hill, and St. Paul’s Churchyard, at.a cost of less than 
25/. per lamp per annum. But the extension of elec- 
tric lighting was then, as for many subsequent years, 
delayed owing to the difficulty of the arrangement of 
terms between the corporate authorities and private 
companies. Webber continued his association with 
electric lighting in the Metropolis up till 1892, as con- 
sulting engineer of the City of London Pioneer Com- 
pany and of the Chelsea Electric Supply Company, 
as well as of other companies throughout the country. 
He also continued to do very useful work as a con- 
sultant in electrical, mechanical, and sanitary engi- 
neering, while his services were especially valuable 
in connection with many of the exhibitions which 
twenty-five and thirty years ago had an important 
influence upon scientific and commercial develop- 
ments. Ho was charged with the experiments in 
connection with the prizes offered by the Society of 
Arts in 1872 for inventions and ‘apparatus for heating 
and for the utilisation of. fuel, and sat as Member of 
Council for several years. His most important service 


in connection with technical institutions was the found- | 


ing, in co-operation with Colonel Bolton, in 1870, of 
the Society of Telegraph Engineers, which, in 1889, 
became the Institution of Electrical Engineers. 


of Council, and in 1882 was elected as President. . He 
contributed nine papers to the institution, dealing with 
the military telegraphs in Egypt, in the Nile expedi- 
tion, and in field manceuvres, with the application of 
electricity in the City and Metropolis, and with the 


electro-chemical treatment of ores containing precious | 


metals. He contributed also to the Proceedings of 
the United Service Institution and the British Associa- 
tion papers on kindred subjects. All his papers were 
essentially practical and informing. 

Of a génial. temperament, he had very many friends, 
and consequently his family hxve the sympathy of a 


For a | 
considerable time he acted as tl e Treasurer and Member | 


(For Description, see Page 423.) 


. OS ee [a 
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| very wide ci:cle, to which expression was given by 
the large attendance of his colleagues at the funeral 
service at Brompton Parish Church; while at his 
| funeral at St. Margaret’s, Lee, Kent, Mr. A. Siemens 
(Past-President), Mr. J. W. Swan (Past-President), 
Mr. William Mordey (Vice-President). and Mr. P. F. 
Rowell (Assistant Secretary), attended as representa- 
tives of the Lastitution of Electrical Engineers, for 
which he had done so much. 








Mr. Isaac Hitit.—It is with deep regret that we record 
the tragic death of Mr. Isaac Hill and his wife from 
asphyxia while spending a holiday at Brighton. The 
deceased gentleman was well known in engineering 
circles as the senior partner cf the firm of Messrs. 
, Isaac Hill and Son, Derby, makers of cold iron and 
steel sawing machinery. 





Contracts. — Messrs. Cole, Marchent, and Morley, 
Limited, Bradford, have received an order from the 
Bradford Corporation for another 1000-kilowatt -slow- 
speed engine and condensing plant for the electric-light 
station.—The General Electric Company of America, 


turbines for a street railway in Japan, 
received an order for a 500-kilowatt Curtis turbine set 
through the Japanese house of Mitsui and Co., for the 
extension of the plant of the Nagoya Electric Light 
Company. 





Prrsonat.—Mr. Ernest A: Lewis, F.C.S:, 310, Dudley- 
road, Birmingham, has started in practice as an analytical 
and consulting chemist and. metallurgist, with particular 
reference to the manufacture of copper and copper alloys. 
—Mr. Bertram S. Giles, M.I.E.E.; who was for many 
years responsible for the design of Messrs. Mather and 
Platt’s electrical machinery, and acted as their technical 
representative and adviser, has now joined Messrs. John- 
son and Phillips as manager of their electric light and 
power works, for the manufacture of generators, motors, 
| transformers, resistances, switchboards, arc-lamps, &c.— 
| The General Motor-Car Company, Limited, will im future 
| trade under the name of ‘the 
and General Motor-Car Company, 


| expanded 7579/., or 29 per cent. 





; | ing June: 41712. 
who recently obtained a contract to supply Curtis steam- | ing Jane 38 ampusved 096,27 
have since | 35 5457. was brought forward. 


| 21,0527. to the reserve funds, and pay a dividend of 10 


pany are now prepared to utdertake general engineerin s 
work at their factory at Commonside East, Mitcham, 
Surrey, and are opening a new dépdt at Royal 
Parade, Croydon, in addition to their show-rooms at 
Norbury. 

Mersty Rattway.—A‘ the half-yearly meeting of this 
undertaking, the chairman (Mr. J. Falconer) said the 
accounts for the past half-year showed a substantial im- 
provement. The number of passengers had increased 
1,300,000, or nearly 40 per cent., and the receipts had 
The cost of working had 
decreased during the past half-year, in consequence of 
the introduction of electric traction, from 30.10d. per 
train-mile to 17.35d. pee train-mile, showing a reduction 
of 42 per cent. These figures conclusively establish the 
superiority of electrical traction over steam traction upon 
such a line as the Mersey Railway. Moreover, the cost 
per train-mile at which the existing traflic had. been 
carried practically represented the cost at which double 
the traffic could be carried. 


Messrs. Dick, Kerr, AND Co., Liwrrep.—The profits 
earned by this company during the twelve months end- 
After deducting deben- 
ture interest, &c., there was a surplus of 69,729/., and 
It is proposed to add 


r cent. on the ordinary shares, carrying forward 
39,9237. During the past year the company has com- 
pleted the electrification of the Lancashire and Yorkshire 
Railway between Liverpool: and Southport, and the 


| Hong Kong and Mandalay electric tramway systems, 


| 


etropolitan Engineering | was earne A v 
imited. The com- | shares, 30,8672. being carried forward. 


| Bangkok, and other places at 


and it is at present busily engaged in Tokio, Singapore, 
ome and a .. The 
reserve to. be set aside for securing the debenture stock 
has now reached the limit of 150,000/., prescribed by the 
trust deed. Mr. Claud T. Cayley having retired from the 
chairmanship of the company, Mr. John Kerr, M.P., has 
been elected in his place, and Mr. Cayley has accepted 
the position of deputy-chairman. ‘The gross profits o! 
the company for the previous year were 110,449/. A 
dividend of 10 percent. and a bonus of 5 per cent. were 
distributed on the ordinary shares. For 1901-2, 103,757/. 
d, and 30 cent. was distributed on the ordinary 
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HAND AND STEAM STEERING-GEAR. 
CONSTRUCTED BY. MESSRS. NAPIER BROTHERS, LIMITED, GLASGOW. 


WE illustrate above the latest form of combined 
steam and hand steering-gear as manufactured by 
Messrs. Napier Brothers, Limited, of the Windlass 
Engine Works, Glasgow. The gear, invented in 1876, 
has been very widely adopted, not only in merchant 
vessels, but in our largest warships. In the evolution 
of the gear Napier not only succeeded in attaining in 
the general arrangement the great merits of compact- 
ness and freedom from noisy working, but anticipated 
in details many ingenious devices, for which others, 
even in recent years, have claimed originality through 
the Patent Office. The main feature is, in this instance, 
Napier’s shut-off valve of the sluice-valve pattern con- 
nected to the regulating motion, so that when the 
rudder is in the centre position steam is entirely cut off 
from the engine. The particular object of the valve 
is to prevent waste of steam when the engines are 
not working. 

Formerly the engine was of the diagonal type; but 
now, as for some time past, horizontal cylinders are 
used, tabled on the upper part of the gear, so that 
all the parts.are easily accessible. The cylinders now, 
however, ar€ fitted with valves of the piston type, with 
a controlling valve that has been in use many years. 
The crank-shaft carries two worms of forged steel, 
one with a right-handed thread, and the other with a 
left-handed thread, By this arrangement one worm 
balances the thrust of its neighbour, and no further 
thrust bearings are required. The worm-wheels are 
of gun-metal, with machine-cut teeth, and are con- 
nected by means of pronged clutches to two screws, 
which carry the massive sliding-nuts of cast iron, 
which are bushed with pr iguers. J and slide on guide- 
rods of large diameter. Two drop-bolts connect the 
nuts to the slide-blocks, which move in the grooved 
parts of the crosshead keyed on the rudder-stock. 
This crosshead is of forged steel, of ample proportions, 
every part machined, and is on the double Rapson 
slide principle, so that the power increases as the 
rudder moves over to port or starboard, in the ratio 
of the square of the secant of the angle. The slide- 
blocks are of cast steel faced with gun-metal, and so 
arranged that they can be taken out and adjusted 
Without removing any other portion of the gear. The 
»ase-plate has a deep ledge cast all round, so that no 
oil or water may flow on to the decks, In order to 
provide a certain amount of resiliency in the gear, 











powerful helical springs are fitted on the ends of the 
screws, enabling them to travel for a certain distance 
in a longitudinal direction without affecting the work- 
ing of the engine, thus allowing the rudder, when 
acted upon by a heavy sea, to move through several 
degrees of angle. The springs are 10 in. in diameter, 
of 2-in. square steel, and are enclosed in a box filled 
with oil. 

When the gear is to be worked by hand-power, the 
clutches connecting the screws are uncoupled from the 
worm-wheels and connected to the cast-steel spur- 
wheels with machine-cut teeth, which are mounted 
on the forward end of the screws. This change can 
be performed in a few seconds. 

hen steering by steam, the engines are controlled 
by means of the usual controlling shafting, and’ the 
connections are led to the steering pedestals on the 
bridge or in the wheel-house, as required. 

A rudder-brake is sometimes fitted to these gears, 
consisting of a turned-wheel segment fitted to the 
crossh or rudder-stock, with a brake friction-block 
with lever, and a hand-wheel and screw-spindle. This 
makes a most powerful brake, and is of use for steady- 
ing the rudder in a rough sea. 

All the framing of the gear is of cast steel of very 
substantial design. All journals and moving parts 
are bushed with gun-metal and fitted with adjustable 
brasses. The gear illustrated is fitted to a steamer of 
5104 tons. The rudder-stock is 94 in. in diameter, the 
screws of the gear 6 in. over thread, and the guide-rod 
is4in. indiameter. The cylinders are 8 in. in diameter, 
with a 10-in. stroke, and fitted for working with a 
steam pressure of 180 lb. per square inch. 

The firm’s vertical steering-gears have been largely 
fitted in battleships and cruisers for the British Ad- 
miralty and foreign Governments, their single-screw 
steering-gears in battleships and merchant vessels, 
their double-screw gears in mail steamers, their bridge 
steering-gears in yachts and paddle steamers, and 
their barrel steering-gears in cargo steamers. 








INDUSTRIAL NOTES. 

In a leading article last week we discussed the 
Bonus System, introduced by employers for the 
purpose of stimulating the men to do their best during 
the time of their employment.. This system has been 





condemned by the Engineering and Shipbuildin 
Trades Federation, but undoubtedly there is a n 
for some mutual arrangement whereby waste in the 
workshop, whether. it be of time or materials, shall be 
averted, or, if that be im ible, minimised. That 
there are men who will shirk their duty, whenever 
possible, goes without saying. Everyone knows that 
such is the case, and no one is hardy enough to 
defend it. In the Amalgamated Society of Engineers, 
in the Boiler-Makers and Iron-Shipbuilders’ Society, 
and other trades steps have been taken to get rid 
of malingerers ; but those dealt with are those only 
who rob the society and their brother members by 
being on the funds when work is available, if the man 
is industrious enough to seek it, and sober enough to 
retain it when obtained. That is, of course, just the 
class of man most likely to shirk an honest fair day’s 
work when employed ; but it is to be feared that there 
are others, though not as bad, who do not throw 
themselves into their -work as they ought to do, on the 
| ~pg d of a fair day’s work for a fair day’s waa. 

hey may not be actuated by malice aforethought, 
but are naturally indolent. If they have‘any energy at 
all, it is expended in sports and pastimes. 

Several devices have been tried to induce workmen 
to do their level best during working hours, and some 
success has attended these efforts. fit-sharing and 
industrial partnerships have been tried on a consider- 
able scale, with excellent results. But a large section 
of employers do not care to try any of those systems. 
The bonus system seems to many a possible'solution of 
the problem. The Engineers, it seems, have consented 
to adopt it, and they resent any attempt to abolish it. 
It must be understood that the Amalgamated Societ: 
does not belong to the Engineering and Shipbuild- 
ing Trades Federation, whose condemnation of the 
system was published last week. Some of the 
labour leaders Ke <4 protest against it, others 
are more guarded. That there may. be defects 
in the system may be conceded, but what is wanted 
is that each workman shall honestly do his part to 
earn his wages, and that,-at the same time, the 
better and’ speedier workman shall reap the re- 
ward of his superior skill and- his more earnest 
industry. Workmen must remember that if they 
render poor service for the- wages paid, they are just 
as much sweaters as are employers who strive to force 
down — The much-vaunted 'trade-union rule 
is a fair day’s wage for a fair day’s work. If the 
workman fails to perform-the latter, he is violating his 
own professed principles, vt 

The objections urged against the bonus system are 
that it tends to develop hustling, -scamping, a lower 
average rate of wages, and the weeding out of the 
weaker men in the trade by reason of the’ more 
strenuous life in the workshop, on the building, and 
elsewhere. Each branch of trade must answer for 
itself in these respects. If the two parties concerned 
can arrive at a mutual agreement, they are the best 
fitted to decide. It is no business of the trade union 
to look after and defend the dawdler. He must look 
out for himself. He is hired to do certain work for 
certain wages ; if-he fails to earn the wages, he must 
give place to a better man. Life is becoming more 
strenuous in every grade. The idler cannot complain 
if he finds no place. Loiterers are a nuisance to 
others, if not to themselves. The man who lingers 
over his work finds that time hangs heavily on his 
hands; the active workman wonders how it is that 
time slips away so fast. But in arranging a bonus 
or other system it must be founded on a principle of 
right and justice. Both employer and workman should 
benefit. If all the a are on one side, it 
lacks mutuality, and mutuality is the essence of a 
contract. The thing must not be condemned merely 
because it is new; the question rather is, Will it benefit 
the parties concerned, and help to solve one at least 
of the labour problems ? 





The Amalgamated Engineers’ Journal for September 
states that the aggregate membership. had risen to 
96,098—an increase of 160 in the month. Of the total, 
5235 were on donation benefit, 2049.0n sick benefit, 
and 4738 in receipt of superannuation allowance. There 
is scarcely any change in the state of employment com- 
i with the previous month. The levy for legal 

efence was carried by a large majority: The total 
levies for the quarter amount to 2s. 6d. per head—ls. 
for the superannuation fund, and 6d. each for the 
federation of trades, legal defence, and yearly reports 
respectively. At the conference with the Em- 
ployers’ Federation several matters, relating mainly 
to Dirkenheed, Chatham, Leeds, Lincoln, and Bristol 
respectively, were discussed, and also the question of 
wages on the North-East Coast. As regards the latter, 
the members in that district deniandal an advance of 
5 per cent. The conference decided to adjourn that 
subject for two months—until October 11—so as to 
see how trade then was in the district. Subsequently 
the employers on the North-East Coast resuscitated 
their claim for a reduction in wages of 5 per cent. 
The council of the union thereupon advised the 
members to resist the claim and to require its with- 
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drawal pending the discussion on the claim for an 
advance at the adjourned conference. At Birkenhead 
the question was one relating to demarcation of work, 
referred back for local adjustment. At Chatham extra 
payment for Sunday time was also referred back. At 
Leeds the extra demand for overtime was conceded. 
At Lincoln the bonus system is not to supersede over- 
time. At Bristol there was a dispute as to by-laws ; 
the conference failed to agree upon it. 


The report of the Boiler-Makers and Iron-Shipbuilders 
indicates no improvement in the state of trace; indeed, 
judging by the increase of 112 on the funds, the de- 
cline continues. The aggregate number on the funds 
was 8523; in the previous month, 8411. The total un- 
employed, under the three heads given, was 5445 ; last 
month, 5414 ; onsick benefit, 1951 ; last month, 1889 ; 
on superannuation allowance, 1127 ; last month, 1108; 
the latter is increasing every month. The expenditure 
for the month was 10,711/. 6s. 1d., or 2677/. 16s. 6d. 
per week.. The membership increased by 23 in the 

month. A special audit has disclosed defalcations 

on the part of the secretary of a branch, who, 
while the audit was taking place, absconded. The 
council has advertised his age and appearance in the 
hope of securing his arrest. The Tyneside members 
have been appealed to on behalf of the Joseph Cowen 
Memorial Fund, because of his help in the nine hours 
movement. The general secretary givesa brief sketch 
of the rise and progress of the union during the last 
70 years—August 20, 1834 to the same date in 1904. 
The society was formed in Manchester, at a meeting 
on August 20, 1834, by 14 boiler-makers. In the May 
following, a society was formed at Bolton. At first 
the society was confined to inland towns, but the port 
of Bristol formed a branch in 1836. Few unions have 
undergone greater fluctuations in membership and 
funds. In 1868 the society was nearly bankrupt, 
having only 873/. balance, with outstanding debts to 
meet. In 1902 the balance amounted to 420,000/. 
The society is well organised, and its finances are now 
sound. As a general rule, the employers and the 
union work amicably together. If friction arises, they 
meet and discuss the differences in a friendly spirit. 





There are indications in the Midlands of a revival 
in the iron and steel] trades. Both in the Wolver- 
hampton and Birmingham markets the tone is better’; 
in the latter it is stated that the general condition of 
the iron trade is good, if not active. Pig iron is very 
firm, and steel is very largely in demand for building 
contracts. Generally employment shows a slight 
improvement, but is not equal to what it was a year 
ago. There was an increase in the number employed, 
and an increase in the volume of 1 per cent. over the 
month previous. Steel-smelters in the Midlands are 
on full time. At the steel-mills there is also an 
improvement, but at the iron-mills trade is still rather 
slack. There is no change in the number of pig-iron 
furnaces in blast compared with the month previous ; 
but they are fewer than a year ago. In the engineer- 
ing and allied trades there was a slight decrease in the 
number out of work compared with a month ago, 
but an increase of 1.6 per cent. compared with a year 
ago. Iron-founders report trade as moderate. The 
cycle industry is quiet in Birmingham, Coventry, and 
Redditch, with some short time ; at Wolverhampton 
it has declined, but is said to be fair for the time of 
year. The motor trade is fair generally. Electrical 
engineers are moderately employed at ong oe ate but 
rather slack at Wolverhampton. In the hardware and 
other iron, steel, and metal-using industries there is 
greater variation in degrees of activity or inactivity. 
Makers of anchors, anvils, chains, vices, &c., are 
rather slack ; makers of nuts, bolts, nails, &c., are 
fairly employed at Wolverhampton, but slack at Bir- 
mingham. The tube trade is better. Brass-workers 
are slack, and so also are makers of “sages builders’ 
ironmongery. File-smiths are fairly employed at 
Wolverhampton, but slack at Birmingham. 





The position of the iron and steel trades in the 
Lancashire districts is not so reassuring as could be 
wished, but the indications favour the view that an 
improvement is near at hand in the iron and steel- 
using industries. As regards the engineering and 
allied trades, the returns are far from satisfactory. In 
the Manchester, Salford, and Liverpool districts the 

roportion of trade-union members out of employment 
ae further increased—from 7.5 to 8.2 per cent —-an 
increase of 4.9 per cent. as compared with the same 
month a year ago. Inthe Oldham, Bolton, Blackburn, 
and Burnley districts the proportion increased from 
10.7 to 11.1 per cent.—an increase of 6.2 per cent. as 
compared with a year ago. It is, however, encouraging 
to know that in the Manchester and Salford districts 
smiths and strikers, and also machine-workers, are 
fairly employed ; and pattern-makers at Openshaw re- 
port trade as moderate. Trade is improving with boiler- 
makers in some districts. In the Oldham district, 


textile-machine-makers and other engineers are very 
slack, much short time being worked ; but in Burnley 
and Blackburn an improvement is reported in those 





branches. Pattern-makers in Preston report trade | 
as good, and iron-founders fairly good at Bury. 
Wire-drawers at’ Manchester are slack, with a large 
percentage on short time ; but at Warrington there is 
improvement. The shipbuilding trades on the Mersey 
have improved, and are now said to be moderately 
employed—about the same asa year age they also 
report trade as moderate at Barrow. The improve- 
ment in the cotton trades, though comparatively 
slight, shows that there is a turn in the tide of a 
favourable character, and there are indications of 
more active operations at no distant date. 


The monthly circular of the Durham Miners’ Asso- 
ciation reviews at some length the work of the last 
session of Parliament, which is declared to be a wasted 
session. Nothing was done as regards the housing 

uestion, or old-age pensions, nor were there any 
ruitful results from the measure introduced dealing 
with the liability of trade unions. The Licensing Act 
is condemned, and s0 also is the attitude of the Chan- 
cellor of the Exchequer in regard to the Coal Tax—a 
subject which very closely affects the coal industry in 
Durham. It appears that the efforts to establish a 
Durham Miners’ Ambulance have been very successful. 
There were 96 classes in the session, with 2729 students. 
The mines’ inspector reports that two lives were saved 
by quick attention, and great suffering was averted in 
a number of cases, and the period of recovery much 
shortened by the skilful aid which was ready at hand. 

The very serious strikes in several important cities 
and towns of Italy seem to have collapsed, or sub- 
sided, or some arrangements have been come to 
which have terminated the strikes. It is difficult to 
understand how some of them originated, or for what 
purpcse or purposes. That they were not wholly 
industrial is pretty certain, for political speeches 
clearly indicated that labour was not the sole cause 
of the disputes. There ‘seems to be an _ especial 
danger in connection with strikes on the Continent 
of labour being used to further some political ends— 
revolutionary or otherwise. If labour leaders try to 
exploit labour for political purposes, how can they 
rightly complain if political parties do, or try to do, 
the same. There is a tendency among the present 
labour leaders all the world over to capture the poli- 
tical situation for their own ends. This will embitter 
industrial disputes, instead of promoting peace and 
concord. 

The great building strike in New York has, it 
seems, finally collapsed, after a long, bitter, and 
sturdy contest. In connection with it the president 
of the Consolidated Union was indicted for black- 
mailing, while the reputations of many others have 
been smirched. There was also much violence in con- 
nection with the strike; above and beyond all there 
was great suffering and privation. With what result ? 
Only, it appears, sad losses on both sides and great 
peg in the building operations throughout the City 
of New York and beyond it. 





The disastrous strike of cotton operatives in Lanca- 
shire is now in a fair way to a settlement. The 
employers would not accept the Mayor of Ashton as 
a mediator because he had used some expressions of 
sympathy towards the operatives; but they have 
accepted Mr. Thomas Birtwistle as convenor of a 
meeting to discuss the questions at issue. This is a 
ot compliment to an able and conscientious man. 

r. Birtwistle was formerly the secretary of the 
Weavers’ Association; then he was made inspector 
under the new Act dealing with ‘“ particulars,” 
measurements, &c., to insure rightful wages for the 
operatives. The employers here show confidence 
in Mr. Birtwistle’s integrity, uprightness, and sound 
judgment. It is most creditable to all concerned to 
find that the late secretary is accepted in one sense as 
a means to mediation. 





Ata council meeting of the Durham Miners’ Asso- 
ciation, held on Saturday last, it was decided, after a 
protracted: discussion, to give notice to withdraw the 
association from the Conciliation Board, which has 
for some time regulated the wages of miners through- 
out the country. At the same time, it appears, it | 
was resolved not to join the Federation of Miners, as 
some had proposed. The reasons for the step taken 
are not publicly stated. Thesupposition was that the 
representatives on the board worked most amicably. 

Reports indicate a possible adjustment of the wages 
question in the Scottish coal trade. - ‘A meeting is to | 
take place on October 3 to further discuss the question. | 
The wages of about 78,000 miners and others are | 
involved, so that the rupture would be serious at this | 


time of the year. | 














The Trades and Labour Congress of the Dominion of | 
Canada have resolved to send an agent to England to} 
counteract what are alleged to be the misrepresentations | 
made in this country by Canadian immigration officers 


and representatives of employers’ associations as to 
the needs of Canada and the openings for workmen. 





The strike of boiler-makers at Messrs. Graham, 
Morton, and Co.’s works at Leeds is declared to be 
atanend. The union would not recognise the men’s 
action, and insisted upon its members returning to 
work, The firm has reserved the right to employ non- 
union as well as union men. 

A dispute is reported of engineers at the Westing- 
house Works, Manchester, which may involve as many 
as 1000 hands. Several hundreds handed in their 
notices, which expired on Saturday last. It is stated 
that the bonus system is in no way connected with the 
dispute, the cause of which is said to be a proposed 
reduction in wages. 

At a joint meeting of representatives of the Ship- 
building Employers’ Federation and of the Boiler- 
Makers’ and Iron-Shipbuilders’ Union a committeo 
was appointed to inquire and report as to the number 
of apprentices to be employed throughout the federa- 
tion area. 








RAILWAY ECONOMICS. 

Tue check which the principal home railways have 
experienced has put their managers on their mettle, 
and they have been casting about in all directions to 
obtain relief—that .is, to improve the prospects of 
stockholders. One means of relief has been a reduc- 
tion of train-mileage, and it appears that in the first 
half of this year the management of the London and 
North-Western Railway effected a further decrease of 
506,826 miles, as compared with the first half of 1903, 
when there was a reduction of 834,404 miles. An 
economy of 1,341,230 miles has, accordingly, been 
effected in two years without any appreciable reduc- 
tion in profits. The directors propose to rigidly 
pursue a policy of effecting every possible economy in 
goods train-mileage. With respect to passenger train- 
mileage, there was an increase in the first half of this 
year of 176,320 miles, or 1.37 per cent., chiefly due to 
improved services between Manchester, Liverpool, and 
Birmingham and London. There was also an extra 
working day -in. the first half of 1904, and this alone 
accounted for about 65,000 miles. The increase in 
the passenger train-mileage was, however, mainly 
due to an independent ‘service having been given 
between Manchester and Liverpool and London by 
certain trains, instead of their effecting a junction at 
Crewe. The new arrangement has been attended 
with an improvement in traffic. The London and 
North-Western Railway directors are not starv- 
ing the permanent way; on the contrary, there 
was a slight increase in the outlay made under this 
head in the past half-year. 1n locomotive power a 
saving was effected cf 10,318/.; this was due to careful 
arrangements for fully loading trucks and employing 
more powerful engines, the goods train-mileage being 
reduced in consequence by 506,826 miles. Large sums 
have also been spent during the last few months upon 
locomotive buildings, engine-sheds, and water-troughs. 

The Great Central Railway Company, in the first 
half of this year, expended 1667/. more for the repair 
and renewal of engines, this increase being explained 
by the fact that the company has now more engines. 
The aggregate distance run by Great Central Railway 
engines, for the Great Central Railway properly so- 
called, was 7,167,266 miles, as compared with 6,841,415 
miles in the first half of 1903. There was an increase 
of 636/. in the cost of locomotive coal and coke ; but 
this, of course, was explained by the additional mileage 
run. During the past half-year the Great Central 
Railway placed 520 new trucks upon its system, many 
of them having a carrying capacity. of 15 to 20 tons; 
the whole cost of these new trucks has been charged 
to revenue, they having taken the place of old 8-ton 
and 10-ton trucks which have been broken up. The 
steamship expenses of the Great Central Railway work 
out unsatisfactorily ; the repairs have been greater, 
and the consumption of coal has also been larger ; the 
directors are now endeavouring to see where econo- 
mies can be effected. The Great Central Railway is 
gradually rendering itself independent of the Railway 
Rolling-Stock Trust by increasing its own plant; a 
saving of 4250/. was accordingly effected in the first 
half of this year in payments made to the Railway 
Rolling-Stuck Trust for the hire of trucks. The in- 
debtedness of the Great Central Railway Company to 
the Railway Rolling-Stock Trust has been reduced 
from 1,000,0002. to 700,0007. The railway company 
has opened a locomotive-renewal account; this ac- 
count, which stood, at the close of June, 1904, at 
239,429/., is to be gradually cleared off by a charge 

f 300/. per engine per annum, As the Grendon 
Underwood line will shortly be opened, the Great 
Central Railway will have to provide further addi. 
tional rolling stock, including some motor-carriages, 
the cost of which is estimated at 75,000/. The com- 
pany proposes to erect new wheel and tyre shops at 
Gorton, and to provide electrical plant in connection 
therewith. 

The Lancashire and Yorkshire Railway Company re- 
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ports a decrease of 1,752,842, or 6.11 per cent., in the 
number of passengers carried during the first lialf of this 
year. This decrease is accounted for, first, by the de- 
pression prevailing in Lancashire trade and industry ; 
and, secondly, by increased tramway competition in sub- 
urban districts throughout the system. The decrease 
in the quantity of goods carried in the first half of this 
year was 81,831 tons, or 0.73 per cent. Maintenance 
of way uponthe Lancashire and Yorkshire Railway 
cost 219. less. In the expenditure in the locomotive 
department there was .a decrease during the past half- 
year of 13,365/., a saving of 1661/. having been. effected 
in the coal and coke consumed, while the cost of water 
was less by 788/. In running wages there was a 
decrease of 3434/., and wages paid for repairs and 
renewals were also less by 8822/. The number of 
electric trains run between Liverpool and Southport 
and Liverpool.and Hall Road has been gradually in- 
creased from 25 to 110 trains per day, and more elec- 
tric trains are being put on to displace steam trains 
as the machinery is handed over to the company by 
the contractors. The directors consider, in view of 
the magnitude of the change and the new problems to 
be faced, that the initial troubles attending electrifi- 
cation have not been so great as might have been 
anticipated. The public has shown its appreciation 
of the more rapid and more frequent service by travel- 
ling in greater numbers. It is not possible at present 
to make any reliable comparison of the cost of elec- 
tric working with steam working. 








THE DESIGN OF A DRY DOCK.* 
By ALFRED W. Youna. 


In giving this paper on the. design of a dry dock, the 
writer’s endeavour will be to deal with the subject chiefly 
from a designing point of view, and to further restrict his 
observations to questions affecting the dock as regards 
stability of the structure generally more than to elements 
affecting the outline either in plan or profile. In order 
also to & still more specific, the writer has chosen asa 
type for consideration the class of dock usually con- 
structed by the Admiralty for the accommodation of 
His Majesty’s ships, although this dock on the diagram 
is only similar in type, and does not represent any one 
in particular. 

he provision of suitable docking, accommodation is a 
problem which, of late years, Has been, and~is, atterided 
with increasing difficulties due ‘to the:zapid- strides made 
in the size of ships. So much is;this the case that it almost 
appears that further advance is checked only by the fact 
of having nowhere to dock the vessels when built, espe- 
cially as regards merchant shipping. . 

When considering the dimensions of a pro grav- 
ing dock, due regard must, therefore, be paid to future 
possible requirements, as far as is consistent with economy. 
Indeed, when one compares the dimensions of ships and 
docks of, say, 60 and 30 years ago with those of to-day, 
it would almost seem that the length of dock is pro- 
portional to the length of purse from whence the re- 
quisite funds are drawn, for no matter how long your dock 
may be, it always happens a ship comes along in due 
course to cause reflection as to whether, after all, it is 
sufficient. In the matter of dimensions, the naval 
architect is the authority, and it is -he also who advises 
as to the margin to be allowed beyond present require- 
ments in order that the dock may not be out of date 
within a reasonable period of its completion. 

In Fig. 1, page 450, are shown sections of docks con- 
structed about 60 and 30 years ago, mid-ship sections of 
ships of those periods, together with dock and ship of 
the present day, the object being to illustrate—as the 
author thinks it does—the necessity for allowing the 
margin previously referred to. It by no means follows 
that there will be a proportionate increase every 30 years ; 
yet about 30 years ago it was thought certain that the maxi- 
mum beam of ships had been reached with commercial 
shipping. Now let us assume a dock is required suitable 
for modern battleships or cruisers of the first class, the 
dimensions of the former being :—Length, 454 ft.; beam, 
78 ft.; draught, 27 ft. 3in.; and the latter :—Length, 
540 ft. ; beam, 71 ft. 6 in. ; draught, 27 ft. ; and that the 
least dimensions for these, allowing for further develop- 
ments, are :—Length, 650 ft. ; width of entiance, 95 ft. ; 
depth over sill at high water, 35 ft. 

Profile.—One of the first questions to consider will be 
that of the profile, and in deciding this the chief points 
to bear in mind are :— ee 

(a) Convenience in docking ships. 

(b) Space to give facilities for carrying out repairs. 

(c) Restriction of cubic contents as far as possible. 

Under(a) it is — that suitable off-sets (or “‘altars,” 
as they are called) be provided at convenient levels, from 
which bens. an be effected.to steady the ship when on 
the keel-blocks. These altars are usually placed at or 
near the draught line; but, owing to variation. of water 
level and draught of ships, are repeated at fairly regular 
intervals from just below high-water level to about mid- 
way down. At this level is provided a broad altar, which 
is found to be a great convenience. From the broad altar 
to the floor the sides are formed as steps considerably 
smaller than those aboye, and used for propping as occa- 
sion demands, it being necessary in some cases to relieve 
the frames of the ship of the strain due to some local loads, 
8s, for instance, the armour-belt. 

With modern shipping lower altars are not so essential, 
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but the small steps serve as a convenient means of — 
}about'the dock and shoring ’in the evént of sm 

of shallow draught, such as torpedo-boats, being docked 
therein. Under (}) it is required that ample space be 
provided for working under and around the ship, as repairs 
of considerable magnitude have to be carried out when in 
dock. Elbow-room, light, and air are essentials, and 
undue restriction in these particulars means delay in pass- 
ing ships in andout. Shipsare occasionally built in dock, 
in which case room is again a most necessary require- 
ment. 

Special attention should be paid to the depth of the 
floor in order to allow of using keel-blocks of sufficient 
height to give good working space under the ship without 
at the same time encroaching upon the effective depth of 
water over the sill at the entrance. ; 

In order to make my meaning clearer, you will see by 
the section in Fig. 1 how flat is the bottom of the ship— 
she is practically level transversely for a distance of 52 ft. 
The total beam being 78 ft. 

It is therefore considered that if the top of the keel- 
blocks is level with the sill, the, floor should be from 4 ft. 
to 5 ft. below at the deepest part. As to (c) there is not 
much explanation needed, as it is obvious on examination 
of any of the sections that the less cubic space there is 
beyond what is essential, the less pumping there is to do, 
which is an advantage. Thus far it might be conceded 
that sufficient reference has been made to the question of 
profile as regards internal outline, and we are ready now 
to discuss the questions. affecting the general cross-section 
of walls and floor. 

The dimensions of these parts depend to a great extent 
upon the nature of the ground in and upon which the 
dock has to be built. ae 

In the case under notice it is taken to be made ground 
for a depth of 10 ft., and then a silty mud below that 
until the gravel is reached, at a level of, say, 50 ft. below 
the surface, the gravel stratum being found to be water- 
bearing, and sufficiently thick to carry any load likely to 
be imposed upon it. 

While on this part of the subject, the writer would 
like to mention the importance of; making a thorough 
examination of the ground in which works of magnitude 
are to be executed. Borings should be-taken at frequent 
intervals over the area as giving a general idea of the lie 
of the strata; but, in order to be certain, trial pits 
should be sunk, from which definite information can be 
obtained, also a fair idea as to the quantity of water to 
be met with. Reliable information on these points will 
miniinise the chances of alteration,. with the attendant 
inconvenience due to modification of the contract after 
work is commenced. Besides the depth of the various 
strata, the properties of the same should be ascertained 
as regards the pressure likely to be exerted on the side 
‘walls of the dock; that is to say, the angle of repose, 
weight per cubic foot, and the effect on these when 
saturated with water, as is most likely will be the case. 

Information such as this costs little to get, but, on the 
other hand, may enable economy to be observed. The 
standing level of the water must be carefully noted, this 
being a most important element of our calculations, as 
will be seen later. Now, there are two conditions likely 
to obtain affecting stability—viz. :— 

1. No hydrostatic pressure from the outside, the walls 
vaing. up earth pressure only. 

2. Hydrostatic pressure up to the standing water level 
in addition to pressures due to carth. The formeris the 
absolute minimum, and the latter a very probable state 
of affairs ; consequently it will be under the second con- 
dition we shall work for the purposes of calculation. This 
statement of conditions might be amplified by describing 
the dock as a concrete dish with the top edges within 
10 ft. of the water, and subject, in addition, to certain 
horizontal pressures due to earth filling up to coping level. 

The writer has, in Fig. 2, shown the results of the cal- 
culations of stability of side walls at several joints. As, 
however, the working for each joiut is similar (differing 
only in magnitude of forces), a method of ascertaining 
the total pressure on the wall, considering the whole 
height, will be described. 

Rankine’s formula is used where pressure = 4 W H? 


1 — sin #0 
(j + sin 6)" 
ere 
W = weight per cubic foot of earth. 
H = height of wall. 
¢= angie of repose of filling. 


This formula can readily be reduced to convenient 
figures, as follows :— 

Set off A B D equal to angle of repose, describe the 
arc with centre D and radius D A, cutting D B at G, 


then the earth pressure = = , where {W = the 





weight per cubic foot of earth, acting at s B above 
the base. The hydrostatic pressure = a aes 64 act- 
ing at i BE above the base ; but owing to the triangle 
of earth E B F being already included in the first equa- 
tion, we may deduct some of this latter amount from 
the water pressure as they are acting at the game point, 
but in different directions; therefore (ae **)- 


ieee will be the corrected pressure acting at 


BE above base. 

The pressures found thus are 30.51 and 22.59 tons respec- 
tively, and may be resolved into one of 53.10 tons acting 
at a common centre of gravity of 18.16 ft. above B. 

Another very convenient method of arriving at the 





amount and b apees of application of pressures on the wall 
is illustrated in Fig. 3, the joint under consideration 


craft | p 





being in this instance 39 ft. below coping. In detail we 
as follows :— 

Draw the line B D, bisecting angle A B C. Calcu- 
late the weight and centre of gravity of A E F D of 
density equal to 120 Ib. foot-cube. Similarly, the centre 
of aren! and weight of E B F of density, equal to 
(120 — 64) lb. per foot-cube. Find the common centre of 

tavity of these two weights as indicated by C G! on 
Fig. 3. From this point let fall a perpendicular, and 
mark off to any convenient load scale a distance C G! M 
equal to the sum of the two weights of earth ; also draw 
C G'N parallel to the angle of rupture B D, then a hori- 
zontal line drawn from M cutting C G! N at O will give the 
magnitude and direction of pressure; and if C G! N be 
continued to A B, this will also give the point of appli- 
cation. 

The hydrostatic pressure is equal to BE 7 64 
at 4 B E above base. f 

The weight of the wall and its centre of peer are 
next ascertained, which, together with the earth and water 
pressure, and their common point of application, are all 
the data required to resolve as indicated on the diagram 
ne the magnitude and direction of the resultant 
orce. 
From the resultants so obtained the maximum toe pres- 
a“ - be ascertained by means of the following 
ormule :— 


acting 


(a) Max. p = 2 R. 

3y 
(b) Max. p = average P(t + *). 
Where 


R = Resultant. 

y = Distance of R from toe of wall. 

x = Distance of R from centre of joint. 
l = Length of joint. 


Formula (a) is used when resultant falls outside, and 
(b) when inside the centre third of base or plane under 
consideration. 

The. walls are considered stable should the maximum 
toe pressure not exceed that which can safely be sus- 
tained by the material of which they are built, in this 
case 10 tons per foot superficial can be imposed, and is 
nowhere exceeded, although the resultant may, and does, 
pass outside the centre third of base. 

Having compared the dock as partially submerged, it 
will not be difficult to realise to what pressure the floor is 
subjected. It is, in fact, a concrete slab interposed 
between the side walls, receiving also on the under side 
water pressure. 

In order to arrive at the stresses induced by these forces 
we will consider the moments of all the forces about the 
centre line. For convenierice the floor from the centre 
to the sides is divided into sections marked A, B, C, D, 
and E, the last being that portion of floor immediately 
under the wall. 

It will be apparent that the effective loading on the 
floor will be the total head of water over the area under 
consideration minus the weight of concrete in the section 
so considered. These net loads are assumed to be acting 
under the centres of gravity of the subdivided blocks, 
and produce a bending moment of 767.79 foot-tons, which 
means stressing the concrete to 1%.94 tons compression 
on the under side, and an equivalent amount of tension 
on the upper side. Had this floor been simply a beam, 
it is quite clear, to be staple, it would have to be made of 
something different to ordinary concrete. It happens 
however, there are the horizontal forces due to earth and 
water pressures on side walls to be taken into account. 
These forces, after deducting the resistance offered by the 
wall to sliding, amount to 53.03 tons, acting at a point 
19.67 ft. above the bottom, and have the effect of pro- 
ducing a non-axial stress in the floor at the centre, 
amounting to 15.41 tons compression on the top and 
9.17 tons tension on the bottom edge, which are the 
reverse in kind of those produced by bending due to 
water pressure from the underside. The result of this, 
taking the algebraic sum, is to practically eliminate the 
tension in the top edge and a reduction of the excessive 
compression in the bottom edge to 6.77 tons per foot—an 
amount quite permissible in concrete. 

a moments about a line drawn vertically through 
centre of voussoir D, the bending moment is 524.41 foot- 
tons, inducing stresses amounting to 17.01 tons tension 
and compression in be and bottom respectively. The 
horizontal pressure before referred to produces a non- 
axial stress at this section of 20.97 tons compression on 
the top and 13,19 tons tension on the bottom. edge, and 
by taking the algebraic sum of the stresses there remains 
3.96 tons compression in the top edge and 3.82 tons com- 

ression in the bottom. The same results are obtained 

y any solution of the forces acting upon the floor, 
as shown in Fig. 2. 

Upon examination of the diagram, the conclusion 
arrived at is that, instead of a beam, the floor approaches 
more nearly an arch, but the author would prefer to define 
it as neither one nor the other, but rather as ‘‘one side 
of a concrete structure subject to pressures in vertical 
and horizontal directions simultaneously ;” and to arrive 
at the section best suited to resist the strains induced, 
it must be by trial and error. 

No doubt the great thickness of floor indicated is very 
extraordinary, yet absolutely necessary if it is required to 
have the dock bottle-tight. The engineer has the option, 
however, of adopting some means of obviating excessively 
thick floors, as, for instance, by, ane concrete made 
with specially heavy aggregate, which will have the effect 
of reducing the loads and, co uently, the stresses in 
the floor. Again, more work could be got out of the con- 
crete were it better able totake, or be more reliable under, 
tension. To thisend, reinforcement by means of steel, in 
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should be made to reduca the thickness of the floor as Fig. 73 
muchas possible, such saving being very material in this 
position. 

The presence of water on the site of the works, and in 
strata not likely to suffer owing to flow ~~ 4 the same, 
is, of course, a very different matter to the case just | 
considered, especially if the quantity is not great. Under | 
such circumstances it might pay and be the wisest plan to | 
relieve the floor and dex of hydrostatic pressure. - This | 
relief is easily effected by forming a connection through 
the floor and walls from outside to inside by means of 
pipes built in the concrete at intervals, depending upon | 
the quantity of water expected, over the area under ques- | 
tion. The water entering the dock through these vents | 
should be dealt with by the drainage pumps ordinarily 
connected to the system. 

It is apparently a matter for consideration as to whether | 
the annual charges for pumping extraneous drainage | 
would be in excess of the interest on the capital outlay 
required to put in the extra thickness necessary to resist 
the pressure. 

The extent to which the floor can be thinned down 
under these circumstances is, of course, limited to the 
amount of distribution necessary in order that excessive | 
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local loading on the gravel may be avoided due to a ship | —} 
on the keel-blocks. ; y 


W-WEIGHT Fig 74. 
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on the same day as commenced. The vertical joints 
being formed thus 





an adequate ‘‘ key ” will be assured between the blocks. 

If the floor be formed as mentioned, the horizontal 
joints, which are a source of weakness, will be reduced to 
a minimum, and the work considerably strengthened. 

In ground of specially treacherous nature, and where 
possibility of movement in side walls is such as to render 
the trenching method of construction for the floor im- 
perative, it would probably be cheaper in the end, and be 
conducive to better work, to form, after the open cuttin 
is made, a series of timbered trenches transversely, an 
spaced, say, 40 ft. apart. Floor and walls could be built 
in the trenches in one homogeneous block, the inter- 
mediate sections being built eer pert § : 

A most important item to bear in mind in construction, 
and which should not be left altogether in the hands of 
the contractor, is the provision of a sump or sumps, con- 
veniently placed, to which all the excavations should be 
connected. To be effective, it follows that an adequate 
system of drainage must be devised, and it is a great 
satisfaction to know there are means at hand to com- 
mand the water question throughout the execution of the 
work. The value of such a sump will be seen when it is 
realised that by these means the hydrostatic pressure can 
be kept off the work until the concrete has had sufficient 
time to mature. Under no circumstances should green 
concrete —i.e., concrete under six or, better still, nine 
months old—be subjected to hydrostatic pressure. 

As to materials used, the bulk is, of course, concrete, 
formed of Portland cement and suitable ag ate, say, 
Thames ballast or shingle and sand. The floor should be 
in the proportion of 6 ballast, containing about 30 tw 
cent. sand, to 1 of cement, and the walls of 8 to 1. he 
centre portion of floor, where keel-blocks rest, might be 
faced with granite, and so might the altars, altar courses, 
steps, slides, and copings. ‘All other facings will probably 
meet requirements if faced with, say, 4 to 1 concrete, and 
still further improved by using granite chippings for the 
aggregate, 

Caisson.—The entrance to a dock can be closed by 
means of gates or caissons, and if the latter, either the 
sliding or ship form. Gates are preferred by some,’ and 
caissons by others. However, as it is not within the scope 
of this paper to discuss merits of any one particular type, 
a brief description will be given of a ship caisson as 
illustrated on Figs. 11 and 12. 

The caisson can be said to consist of an air-chamber, 
four water-chambers, and an upper ballast-tank, formed 
by means of water-tight decks, bulkheads, &c. The maxi- 
mum draught allowable is arrived at by ascertaining, from 
the section of entrance, the rise necessary for clearing the 
grooves; this is deducted from the estimated lowest 
water-level over the sill when the caisson will be moved, 
and the difference will equal the draught, amounting to 
20 ft. Gin. in the case now before us. The water-tight 
deck is fixed at from 2 in. to 3 in. above the draught or 
flotation line. The outline largely depends upon the 
minimum dept: of water at w ich it is required the 
caisson shall float as compared with the total depth: very 
much more beam is required in the case of a shallow than 
a deep draught, all other conditions remaining the same. 
Ship caissons have been made to follow the lines of ships 
to a great extent, and, according to French engineers, are 
thereby rendered unnecessarily complicated in the frames 
and building. 

he writer is inclined to take that view, and in the 
type shown on Fig. 12 has adopted a parallel-sided struc- 
ture resembling a ship in only one particular, inasmuch 
as it is capable of being floated. . As the object of this 
caisson—or portable dam, as it might very well be called— 
is to provide means of allowing the dock to be pumped 
dry, the maximum loads will be imposed when the condi- 
tion obtains as represented by the pressure diagram on 
Figs. 13 and 14. 

The water gives a uniformly-increasing pressure on 
the skin-plating and ribs varying from zero at the water- 
level to W. H. per foot at the bottom, where W = weight 
of water per foot cube and H = total head of water. At 
first sight it would appear that enormous pressures will 
be exerted on the keel at the bottom ; but this is not go. 
As a matter of fact, the keel has very little work to do 
compared with the stems or continuations of the keel up 
each end. The framing consists of a series of horizontal 
girders of a depth equal to the beam of the caisson and a 
span equal to the width of the entrance. These girders 
are the decks—represented in Fig. 13 by D 1, roadway 
deck ; D 2, 3, 5, skeleton decks; and D 4 and 6, water- 
tight decks. The position of D 4 is situated, as before 
mentioned, about 3 in. above the draught line, and D6 is 
sufficiently below to give the necessary displacement and 
sufficient air-chamber to cause flotation, and is adjusted 
by trial and error. The skeleton decks are pl as is 
found to be required to give an economical construction. 
The skin-plating is first decided upon, and made suff- 
ciently strong to carry the loads from rib to rib, which 
are placed about 18 in. apart, or, if convenient for that 


portion of the caisson about D 4 3 ft. apart. It is the 
ribs that communicate the loads directly to the decks or 
main girders, and they are considered as beams with ends 
more or less fixed, havin: 
between the decks, the] 


spans equal to the distance 
being taken from the pressure 


diagram on Fig. 14. The ribs bear upon, and are secured 
to, stringers on the skeleton and water-tight decks. These 
stringers form the flanges of the main girders, and are 
com of angles, tees, or channels, as is most con- 
venient. The opposite flanges are braced together with 
suitable lattices and struts, except-jn decks 4 and 6, 
which are plate-girders, the continuous webs also forming 
the water-tight decks. 

Deck 4 has to be sufficiently strong to carry the weight of 
water coming upon it when the caisson isdown. This, how- 
ever, is easily done by means of ‘a series of columns from 
the under side to and resting on deck 6. The columns so 
placed have also the effect of counteracting some of the 
upward thrust from the water pressure below deck 6. 

ross-bracing is introduced transversely in order to pre- 
vent racking and to give rigidity generally. A trunk 
communicating from roadway deck to air-chamber is pro- 
vided to give access at all times, and for accommodating 
the pumps necessary for emptying this chamber, should it 
at any time be used for sinking purposes. A water-ballast 
tank is formed above water-level, and the requisite valves 
are provided for emptying this tank and others for flood- 
ing the air-chamber below. The size of the ballast-tank 
is calculated to be such as will displace the 3-in. freeboard 
above deck 4, including the trunk also, to overcome 
cnreoey due to the displacement of framing, &c., above 
that deck. : 

Having made the preliminary design as on the lines 
laid down, the weight and leverage of each part is calcu- 
la in order to get the centre of gravity. Then the 
weight of displaced water is found up to the draught 
line, and its centre obtained — that is to say, the 
centre of buoyancy. The weight of water to be 
displaced will be found considerably in excess of the 
weight of caisson unballasted, and the difference 
will give the amount of ballast required. Assuming 
the ballast to be of cast iron, its volume and position 
known, the centre of gravity of the whole can readily be 
ascertained, which, in order to comply with the conditions 
of stability and ensure safe and satisfactory working, 
should not be less than 15in. to 18 in. below the centre of 
buoyancy. When sinking—that is, when the ballast-tank 
is being filled—the centre of gravity should not at any 
time be less than 6 in. below the centre of buoyancy. In 
this case there is a distance of just over 2 ft. between the 
C.B. and C.G. when afloat, and a minimum of 1 ft. 6 in. 
when sinking. The method of operation is as follows:— 
Assuming the caisson to be afloat, she is brought into posi- 
tion over the grooves and held there by means of blocks and 
tackle. Water is admitted, from a hose, into the mere 
ballast tank, and gradually the vessel sinks, being guided 
as necessary, and when right down, some extra water is 
added in order to ensure safety. Provision is sometimes 
made to guard against accidental flotation, due to leakage 
from ballast tank, by means of anchors to coping at the 
ends, or else by flooding the air-chamber. To remove the 
caisson, the reverse to the foregoing is carried out—that 
is to say, the water is discharged from ballast-tank by 
opening the sluice-valve until the vessel rises clear of the 

ooves, the. water-level on each side having, of course, 

n adjusted. In case of emergency, and it is required 
to sink quickly, sluice-valves are provided below the 
water-tight deck communicating with the air-chamber, by 
which the latter can be flooded to the required extent. 
This water can be ejected by means of pumps tixed for 
the purpose, and worked from the roadway deck with 
suitable portable gearing. The caisson can be placed in 
the groove either way round, being so designed and _pro- 
vided with the necessary bulkheads, flood-holes, and 
communication pipes, such as to render it thoroughly 
—* and consequently accessible for repairs, paint- 
ing. &c. 

With reference to the cost of a dock of this kind, the 
dock itself would probably amount to 225,000/., which is 
equivalent to 22s. per yard cube external measurements, 
or 39s. per yard cube of internal capacity; or, again, 
321/. 10s. per lineal foot of dock. 


£ 

For the dock __... ss as can , 000 
Pump wells, culverts, and penstock 

shafts... Hn ve as bce , 000 

Engine and boiler-house 18,000 

Penstocks ... Shs UR “a — 6,000 
Caisson, at 2/. 4s, 6d. per foot super of 

entrance... ss sus ie si 8,000 

282,000 


not including machinery in pumping-station. 

In conclusion, I have to acknowledge my thanks to 
Mr. T. Shirley Hawkins, A.M.I.C.E., and Mr. Sidney 
Smith, colleagues of mine, for their kind assistance in 
preparing diagrams and checking calculations. 








CATALOGUES. 

THE ABNER-DoBLE Company, San Francisco, have sent 
us a catalogue describing their tangential water-wheels 
or Pelton wheels. It is well illustrated, and contains a 
—— of useful tables in connection with hydraulic 
work, 

Several pamphlets have reached us from the British 
Thomson- Houston wong: ob of Rugby. Single-phase 
induction motors form the subject of the first, and types 
from 4 brake horse-power to 20 brake horse-power are 
described and illustrated, particulars of efficiency, power- 
factor, &c., being appended. A second mphlet is 
devoted to the ‘‘ Meridian” lamp—an incandescent lamp 
grees light of 55 candle-power, with a power consump- 
tion claimed as not exceeding 2.2 watts per candle-power. 
Electrically-operated cranes are dealt with in another 
pamphlet, in which motors and controllers are fully illus- 


are arranged with etic blow-out for continuous. 

current circuits up to volts pressure; and a high-poten. 

- fuse for alternating circuits up to 20,000 volts is also 
escribed. 

The Civil Service Motor and Cycle ~~ Limited, 
of Featherstone-buildings, High Holborn, C., have 
sent us a circular describing the light two-seat car which 
they entered for the rage ee trials recently carried out 
under the auspices of the Automobile Club. The car is 
provided with an Aster engine rated at 64 brake horse- 
power, and is fitted with a change gear giving three 
speeds forward and one reverse. 

Messrs. Holden and Brooke, Limited, West Gorton, 
Manchester, have issued a pamphlet describing Brooke’s 
positive-flow hot-water system of heating buildings, &c., 
in which circulation is insured by means of a modified 
injector. In addition to a full specification of the plant, 
illustrations are given of its installation in several large 
buildings in this om 

essrs. Crosier, Stephens, and Co., Newcastle-on-Tyne, 
have sent us a leaflet calling attention to their ‘‘ Chromil- 
Acheson ” graphite paints, which are claimed to be proof 
against heat, steam, and moisture, as well as blistering 
or cracking. They also recommend them for structures 
exposed to acid, alkaline, or sulphurous vapours. 

The United Telpherage Company, Broad-street, New 
York, have issued circulars describing electric telpherage 
systems applied to the handling of coal and coke in gas 
works, also merchandise contained in barrels or bags. The 
— are well illustrated with photographs of such 
plants. 

The “Book of the Four Powers”—i.e., steam, gas, 
water, and electricity—is the title of an artistic production 
of the Allis-Chalmers Company, Chicago, describing the 
scope of the company’s manufactures. It is very fully 
illustrated with photographs of various kinds of plants, 
and well printed in two colours. : 

Messrs. David Bridge and Co., Castleton, Manchester, 
have issued a descriptive catalogue of the ‘‘ Baker” oil- 
separators for exhaust steam, which are guaranteed to 
completely prevent grease from the engine finding its 
way into the boiler-feed. They have also sent us a cata- 
logue of the Heywood and Bridge friction-clutch for 
hauling installations and general drives, as well as a book- 
let describing the Mollerup mechanical lubricator and a 
graphite mixer for use in conjunction with that or other 
lubricators. 

The Gandy Belt-Manufacturing ges & Limited, 
Seacombe, Cheshire, have devised a handy horse-power 
calculator for belt-drives. It is of the nature of a circular 
slide-rule, and will be sent gratis to all interested in belt- 
transmission. 

We have received from the Cambridge Scientific Instru- 
ment Company, Cambridge, a mg of a booklet entitled 
‘*Technical Thermometry.” It deals with the practical 
measurement of temperatures in metallurgical and manu- 
facturing works, and contains a list of instruments de- 
signed to indicate or record all practical temperatures. — 

The Westinghouse Brake Company, King’s Cross, N., 
have issued an illustrated booklet drawing attention to 
the Westinghouse automatic coupling, which is at pre- 
_ in use in this country both for passenger and goods 
traffic. 

A short but interesting little book has reached us from 
Messrs. Lobnitz and Co., Limited, Renfrew, N.B., ex- 
plaining the removal of submerged rock from harbours 
and fairways by means of Lobnitz’s system of rock-cutting, 
both the apparatus employed and the method of its use 
being ieee. 

The Electrical Company, Charing Cross-road, W.C.; 
have sent us a number of leaflets calling attention to 
Nernst lamps, “flame” arc ‘amps, and incandescent 


— 
= 


mps. 
‘Alist of their fireproof wire-lathing for the construction 
of partitions and ceilings, and for supporting the cement 
used in fireproofing joists and stanchions, has been sent 
us by Messrs. Richard Johnson, Clapham, and Morris, 
Limited, of 24, Lever-street, Manchester. __ ; 
We have received from the Joseph Dixon Crucible 
Company, Limited, of 26, Victoria-street, S.W., a copy 
of their trade publication ‘‘Graphite.” In this issue 
special attention is called to the firm's silica graphite 
eye which are recommended for boiler fronts and flues, 
ridgework, and corrugated-iron roofs. 





PALMER’s SHIPBUILDING AND IRon Company, LIMITED. 
—The importance of the shipbuilding industry on the 
Tyne is well known, the aggregate of vessels launched 
equalling about one-fifth of the output of the United 
Kingdom. Anyone not realising this fact need only 
peruse a little book recently published in its second 
edition by Palmer’s Shipbuilding and Iron Company, 
Limited, in order to understand how great is the numter 
of vessels launched per year from the banks of the 
Northumbrian river, it_having reached the aggregate 
figure of 300,000 tons. Of the ships going to make up this 
total, a very large proportion have had their origin in the 
ards of Palmer’s Shipbuilding and Iron Company. The 
little book referred to is in the form of a short history of 
the firm, from the time when Sir Charles Palmer, in con- 
junction with his brother commenced the ship- 
building business in 1851, under the style of Palmer 
Brothers and Co. The growth of the town of Jarrow has 
during the Jast 50 years been phenomenal, and some inte- 
resting particulars are given with regard to it. Passing 
from the town the company’s works then claim attention, 
and a very good idea of them may be gathered from the 
numerous illustrations given in the shape of reproductions 
from drawings and photographs. [Illustrations are also 
given of some of the most noteworthy vessels, both for 
the Royal as well as the mercantile navy, which have 





trated, with dimensioned sketches ; and, further, a list of 





fusible cut-outs and fuses has come to hand. The latter ' 





been built by the firm. The book is an interesting 
account of a great industrial concern. 
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ELECTRICAL APPARATUS. 


18,860. L. M. Casella, Hampstead, London. Switches. 
(3 Figs.) September 1, 1903.—This invention relates to that class 
of electrical switch in which a spring movement is provided, to 
cause the rapid movement of the parts when the circuit is broken, 
in order to reduce the risk of sparking to a minimum. The 
invention has for its object the construction of an electric switch 
whereby the handle is made to have a considerable mechanical 
advantage over the movable part of the switch without the strain 
passing through the axis of movement to any great extent. The 
movable arm 6 is provided with a nose d on its underside, which 
engages a bent flat spring e adapted to maintain the switch closed 
when in the closed position (Fig. 1), but when moved to break the 
circuit, acts on the arm so as to assist it in its outward move- 
ment, whereby immediately the arm b makes a rapid movement 











away from the poles a at the moment of breaking the circuit. The 
operating handle f is carried on one arm g of atwo-armed T-lever 
h freely pivoted at or near its central part to a pin c, on which the 
arm } is carried. The two arms of the lever A engage with the 
arm b, some distance from the pivot c, and the handle fis placed 
so that the pressure on the handle / is practically direct to the 
switch-arm 6 and not through the pivot c. A certain amount of 
free movement is left between the arms of the handle-lever and 
the movable part of the switch b,'so as to facilitate the rapid 
break of circuit through the action of the spring e. Switches 
made in accordance with this invention are not liable to break 
circuit automatically under certain circumstances, such as when 
subjected to much vibration, as sometimes happens with switches 
whose movable part is spring-pressed in the direction of move- 
ment for breaking the circuit. (Sealed September 20, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


8088. D. Clerk, Ewhurst, Surrey, and H. N. 
Bickerton and H. W. Bradley, Ashton-under-Lyne, 
Lancs. Internal-Combustion Engines. [4 Figs.) April7, 
1903.—This invention relates to internal-combustion engines, and 
the object is to produce internal-combustion engines in which 
high average pressures are obtained with low maximum and mean 
temperatures. The invention consists in adding to the charge of 
an internal-combustion engine, working on the Otto, Clerk, or 
other cycle, a supply of steam under such pressure as to in- 


crease the total weight of gaseous matter present in the cylinder | arms 6, 7 will be forced apart against the action of the spring 9, 


before compression begins, This steam is to be added after the 
ordinary charge is drawn into the cylinder, and in such a way as 








- i herease the pressure before compression without diminishing 
€ volume of the charge admitted. The mixed inflammable charge 
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GUNS AND EXPLOSIVES. 


18,414. J.R. Hoyle, Eccleshall, Sheffield, and A. 
Anderson, Dore, Derbyshire. Projectiles. (3 Figs.) 
August 26, 1903.—This invention relates to armour-piercing pro- 
jectiles. It has hitherto. been the practice to manufacture 
armour-piercing projectiles, whether shot or shell, with a flat 
base and having the interior punched, cored or- bored out for 
convenience of hardening in the case of shot, and in the case of 
shell for receiving a bursting charge. Now the present patentees 
have found that the flat base hitherto adopted is objectionable, 
in so far as there is a great deal of surplus material that can be 
profitably dispensed with at the base and transferred to the head 
of the projectile with great advantage, inasmuch as the energy 
due to its weight there acts directly on the armour-plate and not 








through the walls of the projectile, as it otherwise would if left on 
the base, thus increasing the efficiency of the projectile and 
reducing its liability to break up or set up on impact. According 
to this invention, the exterior of the base of the projectile is made 
more or less of a similar form to the interior; that is to say, 
rounded or even hemispherical, as shown in Fig. 1, so that the 
thickness of the wall is approximately the same throughout. In 
some cases where it is desired to have the copper, band for taking 
the rifling placed further back towards the base of. the pro- 
jectile, the base is formed as above described and with a rear- 
ward prolongation of the side walls in which the groove to 
receive the copper band is made, as shown in Fig. 2. (Sealed 
September 13, 1904.) 


MOTOR ROAD VEHICLES. 


16,152. A. J. Drake and Stirling’s Motor-Carriages, 
Limited, Granton Harbour, Edinburgh. Brakes. 
{1 Fig.) July 22, 1903.—This invention relates to brakes for 
motor-cars.- A rotating element, such as a driving road wheel, 
is provided with a drum 3. On a part of the framework 4, 
having a fixed relative position to the drum, there is secured a 
horizontal stud 5 upon which are pivoted two approximately 
semi-circular arms 6, 7, the free ends of which are normally held 
in contact with the surfaces of a double cam 8 by a tension 














spring 9. The cam 8 is mounted upon the end of a rotatable 
transverse rod 11 mounted on the frame 4. The free ends of the 
arms 6 and 7 are adapted to be actuated by the projecting parts 
of the cam. When the cam is rotated, the free ends of the 


and the arms or blocks 19 carried thereby will be forced into 
frictional contact with the interior surface of the drum 3, and the 
drum, together with the wheel or other rotating element to which 
it is attached, will be checked in its rotation, or prevented from 
rotating, as the case may be. (Sealed September 18, 1904.) 


PUMPS. 


12,189. O. Krebs Brunswick, Germany. Pumps. 
[4 #igs.] May 28, 1904.—This invention consists in an elastic 
plate of india rubber or the like, which, owing to its peculiar 
form, combines an actual diaphragm and suction and pressure 
valve flaps, and at the same time serves for rendering the parts of 
the pump-casing water-tight. The improvements consist of a 





and steam is then compressed, and an im i 

CP ae: pulse is produced by ex- 

P Boston i the usual way ; the maximum temperature, autor, is | 

ne while the mean pressure is increased. The steam em- | 

ee é nay be generated in any convenient manner, and led, for 
anple, toa steam-inlet valve a. This valve is provided with a 


9 decane piston b, which, in conjunc.ion with a spring ¢, | plate, the form of which represents the actual diaphragm a and 
ata. apd normally retain the valve a closed against the | two flattened projections b,c. The latter have U-shaped slots d 
rocked : e steam. The valve a is opened by a tappet-lever d | ande, by means of which flap-like lugs f andg are produced. In 
it Opens 7 4 cam on the usual cam-shaft, the cam being so set that | the application of such a diaphragm-plate to a: single-acting 

1€ valve at the beginning, during, or vear the end of the pump, the edge of the plate is so clamped between the flanges of 








the part a being enclosed between piston-like hoods A, and the 
flaps f and g closing the suction and pressure after the 
manner of valves, By means of projections k and /, which force 
these flaps more or less out of the plane of the plate, and also by 
the arrangement of small weights m and n on the flaps which 
oppose this action, an effective packirg or tight joint is produced. 
(Sealed September 13, 1904.) 


RAILWAYS AND TRAMWAYS. 
O. Imray, London. (Ganz and Co, Eisengiesseret 


Steam-Motor Railway-Cars. [4 “igs.] March 28, 1901.— 
This invention has. for its object to enable steam-motor railway- 
cars to have their wheeled axles arranged so as to shift into radial 
positions when running on curves, which, with the usual construc- 
tion and arrangement of the motor of such cars, is not possible, 
as these have heretofore always been rigidly fixed to the car 
underframe, necessitating also a rigidly-fixed position of the wheel 
axles to which the motor-engines are ted. A ding to 
this invention, the horizontally-arranged motor-engine is enclosed 
in acasing 6, one end of which is mounted upon the axle 7, to 
which the motor is geared, while the other end, which projects 
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horizontally at right angles from the axle, is suspended from the 
underframe of the car by means of one or more suspension-rods 1. 
Thus on the axle shifting into the radial position on running on 
curves, the casing and, consequently, the motor are shifted horizon- 
tally to a corresponding extent thereby, the resulting movement 
of the suspended end being permitted by the angling of the sus- 
pension-rods. As by such angling of the rods the end of the 
motor is raised somewhat, it will be seen that the latter, and with 
it!the axle, will be automatically brought back by the action of 
gravity into the normal position when passing off the curve. The 
connection of the rods 1 to the car frame and to the motor is 
effected by a ball and-socket joint 2 at the upper end, and at the 
lower end by a spring connection 5. (Sealed September 18, 1904.) 


26,810. W. H. Travers, Egremont, Cheshire. Points. 
(2 Figs.] December 8, 1903.—This invention has reference to 
points of the kind in which the point is normally pressed in one 
direction by a spring, so that when the car travels in the opposite 
direction to that of taking the.point, it pushes the point over, 
and then the spring throws the point back to its normal position 
after the wheels have left the point. ais the tongue of the point ; 
b are the rails ; ¢ is a spriog-pressed bolt of the kind commonly 
employed in tramway points for pressing the point @ back to its 
normal position after a car has pressed it away from such posi- 
tion in coming off a junction or one of the tracks; and d ia the 
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box at the side of the point, in which the casing cl, with the 


which is ge the bolt ce, and against which the point tongue a 
normally lies, there is an aperture, and on the outside of the 
rail is a box e, having within it a loose removable plate f with a 
setescrew g in line with the aperture. The aperture is filled with 
rubber h, which is made to project into the point groove to a 
small degree, so that the tongue point comes against it when it 
closes after the passage of a car. By this invention the point 
in any case is silenced to such an extent that the sound of the 
point closing is not objectionable. (Sealed September 13, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
9291. O. D. H. Bentley, Schenectady, New York, 








compression strcke. (Sealed September 20, 1904) 





the half-casings that these form a tight packing, one on the other, 





U.S.A. Turbines. [3 Figs.) April 22, 1904.—This invention 
has for its object to provide a means whereby the intermediate 


7365. 
und Maschinenfabriks Aktiengesellschaft, wg wen Hungary.) 


bolt c, is disposed. According to this invention, in the rail }, - 
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buckets can be accurately and finely adjusted in a~direction 
parallel to the wheel-shaft without opening the enclosing casing, 
and this while the wheel is revolving or stationary. 1 is the | 
wheel-casing, which is provided with a shoulder, on which is 
seated the diaphragm 2. The diaphragm is provided with a, 


with the tank d; and j to the generator at, or about, the normal 
water-level by way of a pipe 0, this connection being under the 
control of a check-valve Assuming the water-level is below the 
normal, the suction-stroke of the pump causes the’ piston f to 
move to the end of the cylinder containing the port g. Simul- 





nozzle 3, and the casing is provided with a circt won te | 
4,which receives the outer end of the support 5.that es the | 
intermediate buckets 6. The groove is provided with walls 
located at right angles to each other, and the support for the | 
intermediates is provided with one flat wall which engages with | 
the cylindrical face of the groove and with oppositely disposed | 
and inclined or bevelled faces 7, with which the adjuating-blocks 
8 engage. The adjusting-blocks are arranged in pairs. Each of | 
the blocks is provided with one flat surface which engages with | 
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(229) we 
the wall of the groove in the casing and with a bevelled or inclined 
surface, which engages with the ‘corresponding surface on the 
intermediate support.- The-blocks are. retained in place-by bolts 
9 that are accessible from the outside of the casing, so that the 
intermediates, which are located entirely within the casing, can 
be adjusted without opening the casing. - This is particularly im- 
portant where the turbine is « ted to a cond r, as i 
prevents the entrance of air. By rotating the ye bolt back- 
ward and the lower bolt forward.the intermediate bucket support 
5 can be moved upward in a direction parallel to the axis of the 
wheel, for the purpose of adjusting the intermediate buckets 
with respect. to the wheel buckets.’ If it be desired to lower the 
intermediate buckets, the reverse operation takes place. (Sealed 
September 13, 1904.) 

14,846. J. Cowan, Edinburgh. Mechanical Stokers, 
(6 Figs.) July 8, 1903.—This invention relates to mechanical 
stokers of the ehain-grate type, and the object of the invention is 
to provide an improved form of air-seal which shall be free of 
mechanism and shall act both as a dumping-plate for ashes and 
clinker, and as’ an air-seal to prevent air-currents from passing 
into the furnace through the back of a chain-grate mechanical 
stoker. The invention is illustrated asapplied in conjunction with 
a chain-grate stoker to a Stirling water-tube steam-generator. A 
horizontal dead-plate a is supported by the side-walls:b and the 
fire-bridge c. The dead-plate a is supported sufficiently clear of 
the chain-grated to allow the ash and clinker to pass freely under 
it. To the under side of the dead-plate there are hinged the air- 
seal plates e¢, which extend the whole width of the ash-pit, The 






































hinged plates e are preferably of cast iron, and may be suspended 
so that in their normal positions they hang vertical. It will be 
seen that a pocket / is formed with the swinging-plate e and the 
chain-grate d. In this pocket the ash and clinker collect, and 
thus aid in the formation of an efficient air-seal. The spindle g, 
to which the plates ¢ are fixed, is carried through the side-walls 
b, and supported in brackets. On the spindle g there is keyed a 
lever ¢, carrying a weight A, which. can be adjusted along the 
length of the lever. In this way, after a certain amount of ash 
has accumulated in the —— J, the plate is automatically swung 
round so as to dump the ashes and clinker into the ash-pit &. 
The amount of accumulation may be readily adjusted by means 
of the weight, so that there is no loss of grate area caused by the 
accumulated ashes. led September 

on. Auto- 


7174. T.W. Barber, Westminster, Lond 
matic-Feed Apparatus. (3 Figs.) March 27, 1903.—This 
invention relates to automatic-feed apparatus for steam-generators. 
a denotes the steam-generator, } the _—. feed apparatus, c 
the pump, and d the feed-supply .tank. e arrows indicate the 
flow of the water supplied by the pump c to and from the apparatus 
b. The saeeens 6 comprises a cylinder e and a piston f, 
which is + em to freely reci te therein. The cylinder e is 
provided with four ports g, A, t, and j, of which g is connected by 
a pipe & to the feed-pump c; A to the feed-pipe 7 of the gene- 





rator ; i toa pipe m, containing 9 relief-valve 7, and communicating 


t | This action will continte as long as the water-level in the steam- 


t ly steam passes through the valve p from the boiler into 
the space behind the piston /. The return stroke of the pump 
forces the owe to the opposite end of the cylinder, and opens the 
as h, through which water passes into the -generator. 
en the water rises to the normal water-level, it flows through 


Fig... 
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the pipe o and valve p into the space behind the piston /, thus 
causing the latter to close port 4; but as the water is incompres- 
sible, it resists the tendency of the water delivered by the pump 
to force'the piston away from, and therefore to open, the port h; 
consequently the feed water is —_ to take another path, and 
this it does through the pipe m and valve n, back to the tank d. 


generator is above the normal. When the water-level falls again, 
the valve p will be opened by the steam pressure, and the piston f 
will operate, as described above. (Sealed September 13, 1904.) 


18,568. _W. Sillery, Wrexham, Denbigh, and Mel- 
Brothers, ed, Tim posted, Favanive. Flue- 
Cleaners. [4 Figs.) August 28, 1903.—This invention relates 
to apparatus for use in cleaning flues of boilers, refuse-destructors 
or the like. The apparatus, shown in side elevation and in end 
elevation in the fi is adap to effect the loosening and 
removal of soot, dust, or the like by the impact of air, steam, or 
other fluid under pressure. It consists of.a tubular structure a, 
mounted on wheels or a truck, and capable of being introduced 
into and withdrawn from the flue ¢ in any suitable manner through 
any convenient.opening. The end of the tubular structure a is 
provided.with hollow transverse arms d, which communicate with 


Fig. 1. 
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the interior of the structure and are perforated for the passage of 
the fluid under pressure. The tubular structure a communicates, 
by means of a flexible pipe e, with a source of fluid supply, and 
the handle f/, which may be extensible, is connected to the struc- 
ture by means of screw clamps g, by means of which the relative 
positions of the handle and the structure may be adjusted. The 
apparatus is moved to and fro as required within the flue, so that 
the issuing fluid may loosen the soot or dust, which is carried 
away or forward in’a cloud by the furnace draught. In some 
cases the apparatus may be provided with a mechanical scraping 
or equivalent loosening device. The fluid orifices are disposed 
and arranged in any desired position or direction. (Sealed 
September 13, 1904.) 


12,264. R. Hudson, Leeds. Supporting-Axles or 
Pivot-Pins. (3 Figs.) May 30, 1904.—This invention has 
reference to means for fixing and supporting axles and pivot- 


"aes 
Ml! 


& 
Bh 
e 
9 
eo 


pins, more especially in metal barrows, boxes, and other articles 
provided with wheels or levers mounted on round axles or pivot- 
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culty in firml rete 7 the axles or pivot-pins thereto. Now, 
according to invention, round axles or p ivot-pins are secured 
to their supports by bolts passed through holes in the axles or 
pivot-pins, and through corresponding holes in their su; 
which, when they are of thin metal, are preferably bent to (J, or 
similar shape, and formed with co-axial holes in-each limb to 
receive the axle or pin, and with transverse holes. between the 
limbs of each support, through which extend the bolts that are 
passed through the axle or pin. Such an arrangement enables 
round axle or pivot-pin to easily and cheaply fixed to thin 
metal _— or brackets without the use of keys, set-screws, 
or the like for xrevenses rotation of the axles or pivot-pins. « 
is the wheel, } the axle thereof, c, c thin metal brackets support. 
ing the axle b. The lower end of each bracket c is shown in the 
preferred form, being turned up ly to a UJ shape, and the 
co nding end of the axle b is passed through co-axial holes 
formed in the limbs of the UY ager of the bracket. At points 
about midway between the limbs of the brackets a hole is formed, 
and each end of the axle b is formed with a hole, through which 
is a bolte. The bolts e are fitted with nuts g outside the 
brackets c, and are prevented from rotation by their square heads 
h being embraced between the limbs of the brackets. (Sealed 
September 13, 1904.) 


11,940. Sir G. H. Chubb and H. E. Chubb, London. 
Safes, (3 Figs.) May..25, 1904.—This invention relates more 
especially to what are known as fireproof safes. It is well known 
that when a-safe is exposed to the-action of. fire; the flame-or-hot 
air is liable to make its way into the interior of the safe through 
the narrow space unavoidably left between’ the edges of the door 
and the rebates into which the latter closes. To prevent. this 
flame or hot air damaging the contents of the safe, it has been 
customary in some cases to employ an inner door of sheet metal 
fone just inside the outer door; but this inner door is liable to 

ecome heated by the flame or hot air, and to radiate or other- 
wise transmit heat to the contents of the safe, thus only imper- 
tectly effecting the desired object. The object of the present 
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invention is to provide means for aap more or less com- 
pletely the transmission of heat through the inner sheet-metal 
door, and for this purpose the door is lined on one or both sides 
with asbestos or other fire-resisting material. a represents the 
safe, b the outer door, and c the inner door, which is hinged to 
the body of the safe at d. The inner door is constructed, as 
shown by the partial section (Fig. 2), in which c! is a sheet of 
metal, preferably stiffened and strengthened by a steel frame c2 
secured thereto. c® is a sheet of asbestos Held in place against 
the sheet metal c! by fillets c+, the sheet cl, frame c2, and fillets c! 
being secured thereto by rivets. The asbestos may be placed out- 
side or inside the metallic sheet, or on both sides of same. 
(Sealed September 13, 1904.) : ; 


11,738. T. Jones, London. Panic Bolts. [3 Figs.) 
May 21, 1904.—This invention relates to an improved construction 
of fastening that is adapted to release a. door or doors from the 
inward side when pressure contact is made with some kind of- 
movable push element that projects from the face of the door or 
doors in such position as to receive pressure thereon by persons 
desiring egress. a}, a2are vertically guided bolts, the ends of 
which, remote from one another, are adapted, when the bolts are 
thrust apart, to enter sockets provided respectively in the lintel 
and threshold of the door opening, and, when in such positions, 
to secure a single-leaf or double-folding doors in closed positions. d 
is a push element, a portion e of which fits a casting b secured to the 
door. fis a horizontally extending arm of the element d, the 
remote end of which loosely fits in a socket carried by the door, 








g}, g? are links that are pivotally connected to e and to the bolts 
al, a? respectively. The arrangement and proportions of the 
parts, as shown in the will be such as to provide the 
mechanical advantage of the well-known “‘ e-joint,” whereby, 
in the outward position of — element d, any force applied 
to it, either outwards or inwards, will have a multiplied effect in 
producing a longitudinal movement of!the bolts. Thus, even if 
the points of the bolts are very tightly held in the lintel and 
threshold sockets, by reason, say, of severe pressure on the doors 
by amass of ling people, only a very moderate pressure on the 
push element d will be requisite to release the bolts and let the 
doors fly open. In order that the bolts, when withdrawn from 
their sockets, may be retained in the out-of-use position, a detent 


i is provided, which is, in such position, into a 





pins. The invention is ween A applicable where the supports 
are-of thin metal,-in which cases there. has-heretofore been. diffi- 





ing- 
recess formed in the push element,. (Sealed Tpeacber 13, 1904.) 
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MESSRS. BEARDMORE'S NEW SHIP- 
YARD AND ENGINE WORKS. 


Every able naval constructor has his concep- 
tion of an ideal plan for shipbuilding works, but 
it falls to the lot of very few to carry it into 
effect without experiencing some limitations. In 
the case of the reconstruction of old establishments 
monetary considerations usually preclude the exten- 
sive changes necessary to the perfect plan ; and it 
is only once or twice in a generation that an abso- 
lutely new sae Sr yard is created on a site 
well suited to the purpose. Thirty-three years ago 
the late Mr. Robert Duncan had this rare ae 
nity in laying out the Barrow Works, and he con- 
ceived his plan on such a generous scale that 
when the Vickers Company absorbed the works, 
some years ago, they were able to more than 
treble the capacity without affecting the excellénce 
of the general arrangement. Twenty-one years 
ago the Elswick Shipbuilding Yard was created 
as an auxiliary to Lord Armstrong’s works at New- 
castle-on-Tyne, and now we have another case in 
the new works now being completed for Messrs. 
William Beardmore and Co., Limited, on an ideal 
site on the River Clyde, some eight or nine miles 
nearer the sea than the city of Glasgow. Almost 






large graving dock is also embraced in the scheme. 
The various machinery shops in the establishment 
have a total area of 14} acres, all of which have glazed 
| roofs, the natural lighting being everywhere perfect 
/—an important element, conducive to good work. 
The establishment also represents in its equip- 
ment the best in industrial engineering prac- 
tice. The works are entirely operated by electric 
rn the first installation of generating plant 
aving a capacity of 2800 kilowatts. The dynamos 
are driven entirely by Oechelhauser gas-engines, 
which are collectively of 4000 brake horse-power. 
The gas is supplied from Duff producers. The 
waste products of the gas plant are recovered, 
and it is anticipated, as a consequence of the sale 
of the residual productions, that the hundreds of 
electric motors and electric cranes throughout the 
establishment will be run without involving any 
charge for power. The by-products will pay for the 
small coal required for the gas-producers at present 
prices. Gas from the producers will be further 
utilised in the furnaces for heating plates, frames, 
&c. Air-compressors are installed for working the 
various pneumatic hammers and for blowing the 
smiths’ fires. As a consequence, the only boilers in 








the works will be three small steam-generators 


‘utilised for pumps, &c., necessary for the auxiliaries 





As shown in the plan, which is given on this 
page, the shipbuilding yard is situated to the east 
of the fitting-out dock, the actual building berths 
being at the eastern end, with the saw-mills and 
timber-stores beyond. At the head of the berths 
there is the ironworkers’ shed, in which are 
arranged the scrieve-boards, the plate and angle 
furnaces which are run by producer-gas, the bend- 
ing slabs, and the heavy iron-working machine-tools, 
each driven by its own electric. motor. There 
is also,. adjacent to the berths a beam-bend- 
ing shed, and in close proximity are the racks 
for the storing of frames, plates, &c. What 
may be termed the auxiliary departments are 
located between the basin and the building berths ; 
these include the shops for smiths, plumbers, brass- 
finishers, engineering mechanics, joiners, cabinet- 
makers, pattern-makers, painters, boat-builders, 
and riggers, along with the mould-loft, &c. Each 
of these departments, where work is done both 
before and after the launching of a ship, are located 
in the most advantageous position for carrying out 
operations in vessels on the slips, or in the dock, 
with the minimum of transport. The engine and 
boiler works are situated west of the dock. 

One of the important features in the establish- 
ment is the size and arrangement of the building 
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Fic. 1. Pian or Messrs, Wiit1am BEARDMORE AND Co.’s NEw SHIPBUILDING AND ENGINEERING Works, DaLmurr. 


within one generation we have thus three important 
instances ; it is true that in this interval of thirty- 
three years there have been several less notable 
yards constructed, but in these the general scope, 
and the character and extent of work to be under- 
taken, did not fully justify the large first cost in- 
volved in the realisation of the highest ideals. 
With smaller concerns the tendency is rather to 
proceed more or less tentatively, with the result 
that the plan ultimately lacks cohesion or uni- 
formity, and is not conducive to economy. In the 
case of Beardmore’s establishment, on the other 
hand, there was initially a clear conception of the 
full extent of the requirements—it is intended that 
the highest class of naval and merchant shipbuild- 
ing shall be undertaken—and at the same time it 
was decided that every well-tried system of modern 
manufacture should be adopted, with a view not 
only of dealing with the heaviest class of work in 
the most efficient manner, but also of insuring that 
the highest degree of economy should be realised. 
In extent the works will be amongst the largest 
shipbuilding and modern engineering concerns in 
the kingdom ; they cover an area of nearly 90 acres, 
and have a river frontage of nearly a mile—to be 


exact, 4920 ft. The shipbuilding berths have been | 


arranged to take vessels up to 1000 ft. in length, 
and over 100 ft. in beam. Machine-tools have been 
installed to deal with plates up to 40 ft. in length, 
7 ft. 6in. in width, wt 2 in. in thickness, and with 


angles and other sections of framing, &c., of corre- 
spondingly heavy proportions. The fitting-out basin 
is likewise the largest constructed in connection with 
& private concern, the water area being 7} acres, 
while one of the cranes in use has proved, in test, 
capable of carrying a weight of 200 tons, and of 
placing such loads on yessels of great beam. A 


in connection with the gas-producer plant for work- 
ing the machinery, automatically charging the pro- 
ducers, and mechanically removing the ashes, &c. 
In the arrangement of machine-tools and in works 
organisation the establishment promises to offer 
many interesting lessons ; but we defer dealing with 
these until a later date, when we hope to publish de- 
tailed descriptions and more extensive illustrations. 
The equipment of the works, which we propose 
now to describe generally, has been based on wide 
experience. It is true that Mr. William Beard- 
more only embarked on a shipbuilding enterprise 
four years ago, when:he purchased the yard, which, 
commenced in. 1842 by Robert Napier, has since 
occupied a prominent place in the history of ship- 
building. But in that yard there has been raised 
a capable staff, with a vast accumulation of data, 
and thus Mr. Beardmore, with his wide experience 
gathered in the forge and the armour-plate mill, 
and with his intuition in the selection of men, was 
soon in possession of the nucleus of a successful 
establishment. Shortly after the purchase of the 
yard he entered into an arrangement with the 
Vickers Company, whereby the latter became 
shareholders in the concern, and Mr. Albert Vickers 
and Lieutenant A. T. Dawson became associated 
on the directorate with Mr. William and Mr. 
Joseph Beardmore. It was decided to construct 
an entirely new yard at Dalmuir, and there was 
secured not only the great advantage of free- 
dom in arranging the plan, but a combination 
of practical experience which has had, as we shall 
presently show, very satisfactory results. The 
directors, in their work of arranging the yard, have 
had the advantage of the advice and assistance of 
their shipbuilding manager, Mr, Edmund Sharer, 
and their engineering manager, Mr. W. W. May. 











berths. There are six of these, occupying a total 
area of 14 acres, and, as shown on the plan, they 
are proportioned for the largest conceivable vessels. 
In two of the berths vessels up to 1000 ft. in — 
and of proportionate beam can be built. The plan 
also clearly shows that there is abundant room for 
the safe floating of long vessels from the ways ; the 
length of run in deep water is 1500 ft. The vessels 
are built and launched at such an angle to the river 
as will enable them to. be brought into line with the 
river very easily, and the dock entrance has been 
arranged to make it an equally simple matter for 
vessels to be moved into or out of dock.’ The great 
width of the dock is a further element in the 
simplification of this process. 

At present one berth is being equipped with an 
overhead gantry and roofing, but:should the system 
_— satisfactory, others will be similarly equipped. 

e illustrate the system of superstructure on 
page 457.. The design of superstructure, and 
especially the arrangement of cranes, seems to 
satisfy all the requirements dictated by experience. 
It is only within the past few years that builders 
have reverted to such covered berths. In the old 
days of timber ships such building sheds were 
usually adopted, especially for warship construction ; 
but with the advent of iron and steel the protection 
from weather was not regarded as sufficient to 
counterbalance the disadvantage accruing from 
defective light by reason of the built-up sides. 
Now it has been found that, owing to the increased 
weight of units built into ships, something more 
than the old ‘‘ make-shift”’ sheer-legs is necessary, 
and several systems of structures for carrying over- 
head cranes have been tried. Several of these, 
with their advantages and disadvantages, were dealt 
with in the paper read at the Barrow meeting of 
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the Institution of Mechanical Engineers, by Mr. 
James Dunn,* one of the directors of the Vickers 
Company. A first consideration is to ensure that 
the minimum of time shall be lost while material is 
being moved, as it often happens that then a whole 
squad of fitters or platers may be idle. There 
ought to be a sufficient number of cranes, and they 
should be so disposed, that it is not necessary for 
them to traverse the whole distance of the berth 
with the load. It will be noted that with the 
system adopted at Beardmore’s yard there are, on 
each side of the berth, four jib travelling or walk- 
ing cranes capable of lifting 5 tons, and having an 
overhead reach of 30 ft. Each of these cranes can 
travel the full length of the berth on rails supported 
by the vertical members of the building-shed, and 
they may be congregated, if necessary, to deal with 
an exceptionally heavy load. At the same time 
there is a high-speed travelling crane stretching 
from one side to the other of the building-berth, 
and capable of lifting 15 tons. This crane is 


entirely from the berths. This cofferdam is 17 ft. 
high, and the width is 6 ft. It is constructed of 
sheeting on each side, strongly braced internally, 
and filled with clay. Sluices are arranged for ad- 
mitting the water to the inside should it be neces- 
sary at any state of high tides to equalise the pres- 
sure on each side. A gangway 6 ft. wide runs along 
the top of the dam from end to end, but there is 
no public right of way, and the dam may be removed 
for any length of time in connection with launches. 

The ironworkers’ shed at the head of the building 
berths is 900 ft. long, and has a width of 130 ft., 
and contains a complete equipment of machine- 
tools by the best makers. Each tool is driven 
by its own electric motor, or motors, governed by 
a controller of the tramway type, and fitted to the 
framework so as to allow a clear space on all sides 
of the machine. Plate-edge planers are fitted with 
reversing-motors instead of cross-belting. We hope 
to illustrate some of these tools later, and, therefore, 
do not propose to enter into details here, espe- 








machinery, supplies the blast to the fires in this de- 
partment. 

Coming now to the group of buildings located 
between the dock and building works, and asso- 
ciated with work carried out before and after 
launching, we may take first the engineering 
mechanics’ and brass-finishers’ shops. The former 
is necessary for machinery directly associated with 
shipbuilding—i.e., with steering-gear and the like— 
and is entirely independent of the engineering 
shops more directly concerned with the propelling 
machinery and the engines auxiliary to it. This 
engineers’ department occupies the ground floor of 
a building 250 ft. long by 90 ft. wide, while galleries 
on all four sides accommodate the brass-finishers. 
A 10-ton electric travelling crane runs the full 
length of the mechanics’ shop for dealing with 
heavy lifts, and there are splendid collections of 
machine-tools for both departments. 

The plumbers’ and sheet-ironworkers’ shops are 
in one building, 300 ft. long and 100 ft. wide. 
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specially useful for lifting weights into the centre 
line of the ship, while the jib-cranes are at the 
disposal of the several plater or fitter squads 
engaged on the bottom or shell. Thus eight squads 
can be at work on a ship, each having a crane for 
dealing with material. The angle and plate trucks 
pass down each side of the berth, between the legs 
of the vertical members of the structure, as shown 
in the cross-section, so that there is the minimum 
of obstruction, the empty wagons passing up outside. 

The superstructure over the berth is 750 ft. long, 
135 ft. wide, and 150 ft. high at the end nearest the 
river. The roofing is entirely glazed, and, conse- 
quently, there is ample light over the entire 
area. The general construction of the steelwork 
will be understood by reference to’ the drawings 
reproduced. The vertical members are carried on 
concrete foundations. Heavy timber piling has 
been put in throughout the length of the berths, 
with special rows, having suitable caps, under the 
keel-blocks, under the position which will be occupied 
by the ways and under the bilge-blocks. Near the 
water’s edge, where there will be the maximum 
thrust when the stern of the vessel first floats in 
the process of launching, this piling is also very 
close. Along the river, in front of the berths, 
there is being constructed a cofferdam for a length 
of 1500 ft., so that the tidal water will be excluded 








* See ENGINEERING, vol. Ixxii., pages 159, 169, 183, 215. 


cially as we have indicated the maximum measure- 
ments of the plates, &c., which may be dealt with. 
A very fine set of bending-rolls are installed, and 
operated by a motor of 110 horse-power, with an 
independent 35-horse-power motor for raising and 
lowering the oe roll. Lathes are fitted with variable- 
speed motors having a range from 300 to 900 re- 
volutions per minute. The furnaces are a special 
feature, and in this, as in many other respects, 
experience gained at Messrs. Beardmore’s Parkhead 
Forge and Armour-Plate Works has been utilised. 
The furnaces are supplied with their gas from the 
producers at the power-station, transmission being 
through pipes 3 ft. in diameter, carried on standards 
at a height of about 30 ft. above the ground level. 
These furnaces are regenerative for both air and 
gas, the regenerative chambers being placed below 
the floor-level. The furnace for heating angles is 
80 ft. long, and that for plates 50 ft. long. The 
furnace-doors are raised and lowered by special 
hydraulic gear. The scrieve-boards are laid on 
permanent floors 1} in. thick. 

The angle-smithy and beam-shed is 210 ft. long 
and 130 ft. broad, and is equipped with new tools, 
served, as is the case with those in the ironworkers’ 
shed, by independent overhead electric travellers. 
The blacksmiths’ shop is 370 ft. long and 110 ft. 
wide, and is provided with pneumatic, instead of 
steam, hammers. A special arrangement of air- 


Works ;s Tne Tipat Dock. 


| Admiralty and merchant work will be divided here, 
as in several other departments, as the class of 
| work differs so greatly. There is centrally situated 
|a very extensive general store, considerable import- 
ance being attached, in the interests not only of 
economy but of satisfactory working, to the orderly 
arrangement of raw material and of finished and 
rtly finished articles. The ground floor of a 
uilding 300 ft. long and 70 ft. broad is given up 
to the accommodation of stores, and the floor above 
this is entirely allotted to the mould-loft, the sides, 
‘as well as the roof, being glazed. The flooring, 
which is an important item in laying down the lines 
of a ship, is of white pine, 24 in. thick, and the 
| planks are connected to each other by a hard-wood 
feather. Independently of the general store there 
is an Admiralty store, 120 ft. long and 70 ft. wide, 
the idea being to separate as far as possible naval 
from merchant work. Such separation must make 
for efficiency, and will, moreover, guard against the 
possibility of defective work in warships. It will, 
at the same time, greatly simplify the work of 
supervision. 

e woodwork department of the establishment 
is pretty extensive. At the far eastern end of the 
site there is a large timber basin, over which there 
is constructed a gantry carrying an electric crane 
for lifting logs direct from the basin to the saw- 
mill. The mill is a building 300 ft. long by 120 ft. 








ducts, led froma tank connected to air-compressing 


wide, in which there are to be fitted the best-known 
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saws, &c., while the general equipment will enable 
much manual labour to be dispensed with. Along- 
side of the mill there are two sheds for the storage 
of timber, each of these being 850 ft. long by 
140 ft. wide. The joiners’ and carpenters’. shops 
are amongst the buildings between the dock and 
the building berths. This is a building two stories 
in height, 300 ft. long and 160 ft. broad. The 
upper floor is allotted to cabinet-makers, pattern- 
makers, and polishers, and the ground floor to 
joiners. We shall deal with the machinery here 
later. A special feature is the arrangements made 
for dealing with an outbreak of fire. At the south- 
west corner there is a tower, 70 ft. high by 30 ft. 
square, carrying a tank holding 12,000 gallons of 
water in communication with sprinklers, of which 
there is one to every 100 square feet of floor sur- 
face. There are three direct sources of supply to 
the sprinklers, the object being, of course, to 
obviate any deficiency of water. Water can be 
drawn from the Dumbarton and Clydebank Water 
Company’s mains direct, from the river by pump- 
ing, or from the storage tank in the tower. A 
system of automatic valves is also arranged, so that 
should one source fail, the other will come into 
play to ensure a constant flow. The sawdust and 
shavings from the different machines are carried, 
by means of overhead suction, ducts and fans, ‘to a 
furnace used for supplying steam for the timber- 
drying stoves. 

The dock for fitting out vessels after their 
launch: is illustrated on page 456. It is 900 ft. 
long and 360 ft. wide, the water area being 7} 
acres. The dock is constructed for the most part 
of concrete walls, and a typical section is shown in 
Fig. 8; but at the entrance pitched sloping banks 
were adopted, with timber wharves, as shown on the 
cross-section (Fig. 9). This piling at the eastern 
side has been carried along the river bank as far 
as the shipbuilding berths, so that there is pro- 
vided, in line with the river, a wharf 1500 ft. long, 
with sufficient depth of water alongside to enable 
a vessel to lie there afloat at all times. In view, 
however, of the large area of the dock, this wharf 
is not likely to be required except for temporary 
work. On the west side of the basin—that nearest 
to the engineering shops—there has been erected 
a large cantilever crane on the principle perfected 
by the Benrather Crane Company in Germany. 
A company closely allied to Messrs. William 
Beardmore and Co., Limited, and to Messrs. 
Vickers, Sons, and Maxim, Limited, has acquired 
not only the patents, but the extensive experience 
of the Benrather Company, and is manufacturing 
these and other cranes in this country. This con- 
cern — the Glasgow Electric Crane and Hoist 
Company, Limited—is now doing extensive work, 
and is responsible for a large part of the crane work 
at Beardmore’s Works. 

The 200-ton crane at the new yard is illustrated 
on our two-page plate, while the foundations are 
well shown on the dock sections. It will be 
seen that the standard of the crane, constructed 
of angles and bars, rises to a height of 120 ft., and 
that within it there is the rotating pillar, of inverted 
conical section, fitted with roller-bearings at the 
base. The transverse cantilever member is 232 ft. 
long. The crab for carrying the load runs on 
rollers on the top of this cross-member, and the 
weight carried is counterbalanced by kentledge 
enclosed in the shorter arm. Tested to a load of 
200 tons, the crane is capable of lifting a weight 
of 150 tons at an outreach of 72 ft.; of 30 tons, 
at an outreach of 140 ft.; and of proportionate 
loads at intermediate and greater distances from 
the centre of the crane. The outreach of 72 ft. 
with the 150 tons is practically impossible with 
ordinary sheers, and can only be reached with 
extreme difficulty by a jib-crane of the ordinary 
type. That this capacity will suit conditions for 
many years is proved by the section, Fig. 11, show- 
ing a vessel of 80 ft. in breadth under the crane, 
and having weights placed|on board far beyond 
the centre line. At Beardmore’s Works twin-screw 
machinery or boilers, weighing 150 tons, can thus 
be placed at the outer part of a ship having a beam 
of quite 80 ft., lying alongside the crane. 

The crane is operated entirely by electricity con- 
trolled from a central switchboard room, fitted on 
the platform at the top—160 ft. above the ground, 
level. The current is carried to the switchboard 


throngh heavy armoured cables carried up the 
rotating pillar and connected at base to the ground 
conductors by a special form of contact-ring. For 
hoisting there are two 50-horse-power motors fitted 





in each crab, and these are worked in series parallel 
by a large tramway type controller. The longi- 
tudinal traverse along the arm is by a 20-horse-power 
series- wound motor, cantilever switches being 
provided for cutting off the current automatically 
in the event of overrunning. The motor for 
rotating the standard crane and load is of 20 horse- 
power, and is placed on the ground level, where it 
drives, by means of worm-wheel and gearing, the 
pinion at the base of the rotating pillar. This 
may seem a small power for revolving such a 
great weight ; but so well balanced is the crane, 
and so perfect the roller-path and its bearings, that 
one man can rotate the crane by means of a small 
clutch fitted on the motor-shaft. In addition to 
this large crane there are at the dock three electric 
travellers, of great height and outreach, for dealing 
with lighter loads. There are also numerous elec- 
trically-operated capstans, drums, and winches, 
suitably arranged for moving ships while in dock. 

At the present time the works of the Clyde 
Trust occupy part of the ground between the fitting- 
out basin and the engine works, but there are 
ample means of communication, so that there is 
the minimum of interference. It is hoped, how- 
ever, that arrangements will be made with the 
Clyde Trust whereby Messrs. Beardmore and Co. 
will secure this addition to the available ground, 
and in such case a large graving dock will be con- 
structed on this site, so that the firm will be able 
to undertake their own work in dry dock. This is 
an important matter in the completion of naval 
ships for commission at the works of the builders—a 
practice introduced a year ago, and proved by expe- 
rience since to be most satisfactory. In such case 
the vessels require to be docked subsequent to 
their launch, in order not only that the hull may be 
cleaned preparatory to trial, but that the under- 
water fittings may be completed and inspected. 
The use of the public docks at Glasgow Harbour 
involves a passage up the river, which has one or 
two bends of narrow radius, so that apart from 
the crowded state of the river at high tide, delay 
and danger are involved. Messrs. Beardmore and 
Co., on the other hand, will be able not only to 
complete ships at their works, but to coal them and 
send them down the river at the full sea-going 
draught of 28 ft. or 29 ft., as the river seaward 
from their yard has not only a wide and straight 
but deep channel. 

The engine and boiler works are located under 
one roof, the total area of the five bays being 
233,210 square feet = nearly 5} acres. All of the 
bays are 720 ft. long, and their collective width is 
330 ft. The bays extend from north to south, and 
the northern part of all five is utilised for bviler- 
construction, while the southern part. is arranged 
for the erection of engines and machinery. All the 
material for engines and boilers, such as castings, 
forgings, and boiler-plates, enters at the centre of 
the shops. The engine material is delivered from 
the wagons to the south side of the line, and the 
boiler material to the north side. The machines in 
both departments are so disposed that all the ma- 
terial travels from the delivery point towards the 
extreme ends of the works—i.e., all engine material 
travels south where the engines are erected, and all 
boiler. material north where the boilers are erected. 
The completed engines and boilers are taken from 
the shops by the south and north lines of railway 
respectively to the fitting-out basin, where they 
are put on board by the giant crane. All the 
bays, of course, are traversed by standard gauged 
railways, while overhead there are electric cranes 
with carrying capacity suitable to the work under- 
taken. 

No. 1 bay—the western bay—is 50 ft. wide and is 
utilised for forging work, the engine smithy being 
located at the southern end, and the boiler depart- 
ment for flanging, &c., in the northern half. Here 
there will be a splendid equipment of pneumatic 
hammers ranging up to 30 ewt., while flanging- 
machines will deal with boiler-plates up to 20 ft. 
in diameter, with a furnace opening up to 13 ft. 
wide. The electric cranes in this bay are of 
10 tons carrying power. No. 2 bay is utilised for 
the lighter machine-tools—for boiler-work in the 
north end and for engine-manufacture in the 
southern half. The electric overhead cranes are of 
25 tons capacity. No. 3 bay—the central bay— 
which, like No. 2, is of 60 ft. span, is utilised for 
the heavier machine-tools, and, as indicative of the 
general equipment, it may be said that machines are 
installed for working boiler-plates up to 38 ft. long, 
12 ft. 6 in, wide, and of a thickness of 2in. At 





the same time there are in this and in No. 2 bay 
special water-tube boiler-making machines. In the 
engine department we may note as typical of size 
that the larger lathes have beds 50 ft. and 100 ft. 
in length, with headstocks of 120 in.; and that 
the planing-machines take jobs up to 26 ft. by 
18 ft. and 20 ft. by 9 ft. 6 in. by 9 ft. Over the 
southern half of this No. 3 bay there is a gallery, 
the width being 60ft. and the total length 340 ft.; 
access is obtained by three stairways and by an 
hydraulic hoist. This gallery is to be utilised for the 
manufacture of brasswork, and underneath it, ex- 
tending from the south end northwards for about 
155 ft., there is arranged a tool department and 
general stores. Bays 4 and 5, each 80 ft. in width, 
are utilised for the erection of engines at the 
southern end, and for the building up of boilers at 
the northern end, the area of each part being 28,000 
square feet. The height from the floor-level to the 
underside of the roof girders is 65 ft. 3 in., and to 
the crane rails 55 ft. 9in., while the height from 
the floor-level to the underside of the crane girders 
is 54 ft., so that no difficulty need be experienced in 
erecting the largest of naval or merchant machinery. 
In these two bays there are located some of the 
heavier tools, and overhead in each bay are two 
60-ton cranes, which may be yoked together for 
raising «a load of 120 tons, should this be required. 
All the cranes have command of the complete area 
of the floor in their respective bays. 

The pattern-shop for the engineering department 
is an entirely separate building, two stories in height, 
and here the machines are ranged along one side, 
while the pattern-benches are on the other, the 
space between being utilised for the erection of 
patterns.- There is a gallery over each side, which 
will ultimately be utilised also for benches and for 
light woodwork machinery; but for the present 
the main floor suffices, and within the galleries 
there are to be racks for the storage of patterns. 

The whole of the electric equipment has been 
carried out by Messrs. Vickers, Suns, and Maxim, 
Limited ; and in this respect Messrs. Beardmore 
and Co. profit not only by the large amount of 
research work that has been done by this company, 
but also by the experience gained in the electrical 
working of heavy tools. The Vickers Company 
have run all their establishments for several 
years on the electric system, but their staff was 
organised even before manufacturing work began, 
in order to make careful observation and accu- 
mulate data as to the most efficient details, so 
as to secure, in the design and construction of 
electric gear, efliciency and durability. Few firms 
have, therefore, the same intimate acquaintance 
with the practical use of electric machinery or the 
data on which to base design to meet a given duty, 
and the Beardmore installation may afford a capital 
opportunity for dealing fully with this subject, 
which we hope to do at a later date. 

The works are located not only alongside the 
river, but also alongside the dépét of one of the 
railways operated by the Caledonian Company, and 
sidings are laid into the works, so that there is 
ample accommodation for the delivery of material 
from every railway system in the kingdom. 

The administrative offices are at the main en- 
trance to the works, and are arranged in a three- 
story building, with basement, to give the maximum 
comfort to the staff. The drawing-office, design, 
costs, and other departments of kindred nature are 
located on the first floor, while on the ground-floor 
there is the commercial department, with the direc- 
tors’ rooms, luncheon-rooms, model-room, &c. A 
hospital has also been arranged at the eastern end of 
the building, and throughout there is an extensive 
system of telephones and electric bells. Above the 
drawing-office there is a photographic department, 
which is specially equipped with photographic print- 
ing-slides, printing-frames, and developing, drying, 
and dark rooms. It will thus be seen from our 
general review of the works that they meet a high 
ideal, alike in their conception, plan, and equipment, 
and we hope later to suggest many useful lessons 
from a fuller description. 








THE BRITISH ASSOCIATION. 
(Concluded from page 445.) 
Formation or Sarts In SOLUTION. 
Proressor Briwt, of Heidelberg, read a paper 
on the ‘‘ Formations of Salts in Solution, especially 
among Tautomeric Compounds.” The terms used 
in this and other communications may not be 
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familiar to engineers. Two substances are called 
isomeric if they contain the same elements in the 
sane percentages and have yet different properties. 
Thus five different bodies of the formula C, H, 0, 
are known; they are all isomeric, but as two 
of them are distinctly acids, and three compound 
ethers, they are further distinguished as metameric. 
If there is reason to assume that the various com- 
ponent radicals are the same, but arranged in 
different orders, the chemist speaks of structural 
isomery. If the isomeries can only be explained 
by different grouping in space, we have stereo- 
jsomery. Enantiomorphous bodies resemble one 
another like an object and its image, or like the 
right and left hand. Bodies, elements or com- 
pounds, are said to polymerise when several iden- 
tical molecules associate together ; thus benzine 
(C, H,) may be regarded as polymerised acetylene 
(C, H,). The chemist finally speaks of tautomery in 
cases like that of prussic acid; there is only one 
prussic acid known, but the constitution of the 
salts KCN and CN Ag suggests the existence of 
two acids, HCN and CNH. Professor Brith] now 
dealt with such cases in which optical examination 
may give clues as to the constitution when chemical 
methods fail. 


ALLOYS OF THE CopPER-TIN SERIES. 

Messrs. C. T. Heycock, F.R.S., and F. H. 
Neville gave a demonstration of their methods of 
investigating alloys with special regard to the 
copper-tin series, in Sidney Sussex College, on 
Saturday afternoon, breaking into the excursion 
day, Mr. Heycock having previously explained the 
method in the Section. 


RELATION BETWEEN THE CRYSTALLINE AND AMOR- 
pHous STaTES AS DISCLOSED BY THE SURFACE 
Fiow or So.tps. 

Mr. G. T. Beilby, of Glasgow, presented a com- 
munication on surface-flow of solids, metals, rock 
crystals, glass, &c.; and the relations between the 
crystalline and amorphous states of solids, as dis- 
closed by these investigations, which have succes- 
sively occupied him for a number of years. The 
subject is of considerable interest to engineers, and 
we shall deal with it in a special article. 


ALKYL DERIVATIVES OF SULPHUR, SELENIUM, 
AND TELLURIUM. 


dealing also with the equivalent effect of members 
of homologous series on the constant ; in the case 
of the series methyl-acetate, ethyl-acetate, &c., he 
stated, only one-third of the quantity of the second 
member is required to produce the same lowering 
of the capillarity constant as the first member, and 
only one-ninth of the third member, and so on. 
In substances which produce narcosis, the osmosis 
through the cell membranes is very rapid. These 
views have involved Dr. Traube, who advocates 
both electrolytic dissociation and association, in a 
controversy with Dr. Overton, of Wiirzburg, who 
replied that the narcosis was marked with sub- 
stances which were more soluble in fat than in 
water, and that the state of the cell membrane, 
dead or alive, the blood pressure, and other features 
had something to do with the phenomena. 


PRECIPITATIONS OF SILVER CHROMATE IN GELATINE. 
Professor Traube also showed some colouring 
effects which: he has, in conjunction with J. 
Hausmann, obtained by producing capillary preci- 
pitates in gelatine. Very beautiful imitations of 
jasper and agate, approaching the natural delicacy 
in the shading and lining, were exhibited. The 
first experiments of this kind were made by Liese- 
gang in 1898 ; gelatine, containing some siver nitrate, 
is allowed to solidify in a glass tube, and the open 
end of the tube is then dipped into sodium chloride, 
which, rising, gives precipitates of silver chloride. 
Whenammoniumchromateis takeninstead of sodium 
chloride, the precipitates are coloured, and they 
arrange themselves in layers, close together below, 
further apart higher up in the tube. Traube and 
Hausmann have also tried other compounds and 
coloured gelatines. The distances between the 
layers can be calculated from Fick’s law, and the 
experiments are instructive physiologically, and for 
the study of the velocity of reactions and of the 
migration of the ions, for which purpose such 
arrangements had, of course, been used before. It 
will be understood that the gelatine is confined in 
some transparent vessel, but it is technically in- 
teresting that.experiments with free surfaces have 
been successful. Salts which crystallise are not 
suitable. We should mention that H. W. Morse 
and G. W. Pierce have made similar experiments. 


Dynamic IsoMERISM. 
The term ‘‘ dynamic isomerism” comprises the 





Dr. Al. Scott, F.R.S., gave a brief account of | study of the conditions under which it is possible to 
researches which he has undertaken with the|establish equilibrium between isomers, some of 
object of a systematic study of the similarities and | which seem to change spontaneously, merely owing 
differences exhibited by the three members of the|to the presence of impurities. Dr. T. M. Lowry, 
sulphur group, whose analogies he hastraced through | of the City and Guilds Central Institute, presented 
a great many organic compounds. The atomic |@ very able memoir on this subject, which will be 
weights of iodine and tellurium were also deter- | printed in extenso in the Cambridge Report. We 
mined in connection with these investigations and | might confine, he said, dynamic isomerism to rever- 
found to be J. = 126.97, and Te = 127.6. sible isomeric changes ; but the reversibility was 

Dr. Scott further read papers on the ‘ Vapour | itself, of course, dependent on conditions, and there 
Density of Hydrazine Hydrate,” on ‘‘ The| was always a certain amount of irreversible change, 
Combining Volumes of Carbon Monoxide and |though it might be very small. Having referred to 
Oxygen,” and on ‘The Action of Heat on Oxa- | certain kinds of isomerism which have hardly been 
lates ;” the last action is found to be much more | investigated, Dr. Lowry ‘dived into organic com- 
complicated than is usually assumed, and the first | pounds, pointing out characteristic cases in which 
two papers have a high value owing to the excep-|lonising solvents, high temperature, the presence 
tional accuracy of the work. of catalytic agents, and other conditions favour iso- 
meric changes, or render isomerides isodynamic. A 
CHANGE or ConpucTiviTy IN SOLUTIONS DURING | great deal of this work is due to Dr. Lowry himself. 

CHEMICAL REACTIONS. 

Mr. P. V. Bevan, M.A., of Trinity College, THE STEREOCHEMISTRY OF NITROGEN. 
Cambridge, has watched the inversion of cane} The discussion on ‘‘ The Stereochemistry of 
sugar by means of diluted hydrochloric acid, and| Nitrogen” was opened by Mr. H. O. Jones, 
the change which the electrical conductivity under-|M.A., D.Sc., of Clare College, Cambridge, whose 
goes during this reaction. The conductivity is found | comprehensive report on this important question, 
to keep fairly constant for certain values of the con- | which has occupied chemists for nearly a hundred 
centration, but to diminish with the concentration | years, will also be published in extenso in the 
at intermediate stages. Conductivity determina-| British Association Report. Nitrogen appears in 
tions have often proved valuable means of follow- | its compounds either as a tervalent element, for 
ing reactions. which compounds ammonia (N H,) is typical, or as a 
Tan Veal quinquevalent element, as in ammonium chloride 

‘ VELOCITY OF Osmosis AND SotvsiLiTy. |(NH,Cl). The study of the tervalent compounds, 

A paper read by Professor I. Traube, of Berlin, on| Dr. Jones stated, might almost be regarded as a 
“The Velocity of Osmosis, Solubility, and the | closed chapter, while the compounds of quinque- 
Theory of Narcosis,” also concerns the general rela- | valent nitrogen exhibited phenomena of a bewilder- 
tions between physical, and even physiological pro- | ing variety. We had no satisfactory hypothesis as 
perties and chemical constitution. Surface tension, | to the nature of valency, but these forces seemed 
Pr fessor Traube argues, is the dominating factor | to be electrical and to be localised along certain 
in osmosis—t.e., the passage of solutions through | directions outside the atom. The phenomena of 
membranes. Surface tension can be measured. by | stereoisomerism required some definite spacial con- 
the determination of the constant of capillarity, | figuration of the atoms or their groups around a 
which is increased or decreased when other sub- plurivalent atom, such that each atom or group could 
stances, salts, sugar, glycerine, &c., are dissolved | oscillate about an equilibrium position in which it 
'n water or other solvents. Professor Traube gave | would probably be stable at absolute zero tempera- 


certain extent on the other radicals attached to the 
same atom, and the valency direction must hence 
also be variable to a certain extent, as Van’t Hoff 
first taught. The reeent researches of Pope obliged 
us to assume that during change of valency—e.g., 
when sulphur passed from the quadri- to the hexa- 
valent condition—the configuration of the atom 
might alter, and the radicals already present take 
up new positions. As regards the reo A he nitrogen 
compounds, the most stable configuration should, 
from purely dynamical considerations, be expected 
when the three atoms were grouped at variable 
distances about the nitrogen atom in one and the 
same plane ; and all attempts, recently renewed by 
Kipping, the author, and others, to demonstrate 
asymmetry in such compounds, had, indeed, proved 
abortive. Cases of isomery in cyclical compounds (in 
which the nitrogen itself forms part of a ring group- 
ing) could also be explained ; and the hypothesis 
of Hantzsch and Werner sufficed to account for 
all isomerides in which there was a double link 
between nitrogen and carbon. In the case of the 
quinquevalent nitrogen compounds, and especially 
of those into which asymmetrical carbon entered, 
optical activity, velocity of reaction, limit of space- 
filling, and- other physical and chemical criteria 
left many a question still undecided, as Dr. Jones 
pointed out in detail. 

Five points could not be arranged about a central 
point. so as to be. interequivalent ; hence one or 
two of the valencies of nitrogen should be different 
from the other valencies, and this inference found 
expression in the chief configurations. which had 
been proposed for the substituted ammonium com- 

catia in which the one nitrogen atom was sur- 

rounded by five other atoms or groups ; the cubical 

configuration (five of the six corners of a cube occu- 

pied, nitrogen in the centre); the double tetra- 

hedron of Willgerodt (two tetrahedrons super- 

posed), the most symmetrical arrangement ; and 

the pyramidal configuration of Bischoff (four-sided 

base). This last configuration, modified in certain 

respects, Dr. Jones finds to answer best. 

Papers by Dr. Ossian Aschan, of Helsingfors, 

on ‘The Pentavalent Nitrogen Atom,” and by 

Professor E. Wedekind, of Tiibingen, on ‘‘The 

Asymmetric Nitrogen Atom,” followed; both the 

authors had been quoted by Dr. Jones. We also 

mention another 45 by Professor Wedekind 

on ‘The Action of Tertiary Bases on some Acid 

Chlorides,” and one by Professor R. Wolffenstein, 

of. Berlin, on ‘‘ Pseudomorphosis in Organic Per- 

sulphates.” 


THE CONSTITUTION OF THE PHTHALEIN SALTS. 


The general interest of a paper read by Pro- 
fessor Richard Meyer, of Brunswick, on ‘‘The 
Constitution of Phthalein Salts,” lies in the con- 
nection between constitution and colour. Phenol- 
phthalein is colourless, and regarded as a lactone, 
Dr. Meyer pointed out ; its alkali salts were red, and 
were therefore given a quinonoid* formula by many 
chemists; but some of the anilide derivatives 
dissolved in alkali without colouring, and Dr. 
Meyer found the quinonoid theory, even as modi- 
fied by A. G. Green and A. G. Perkin in similar 
researches, difficult to accept. Fluorescein, which 
was regarded as quinonoid, both in the free and 
combined state, was not an analogous compound. 
Ostwald’s assumption that the colour was due to 
the phthalein ions, while the undissociated mole- 
cules wers colourless, did not meet all the diffi- 


culties either, and the author was now investigating 


whether Adolf Baeyer’s halochromy would help 
in such cases. 


DECOMPOSITION AND SYNTHESIS OF AMMONIA. 


Dr. E. P. Perman, of Cardiff, presented a paper 
on behalf of himself and Mr. G. A. S. Atkinson on 
‘‘The Stability of Ammonia.” Ammonia decom- 
poses when heated in glass vessels; but it was 
supposed that the decomposition proceeded only to 
a certain stage, when equilibrium would be reached. 
The authors could find no equilibrium until com- 
plete decomposition had been produced in porcelain 
globes, and they therefore looked synthetically for 
the supposed equilibrium point. Mixtures of one 
part by volume of nitrogen to three parts of 
hydrogen were passed through red-hot tubes, some- 
times packed with broken porcelain; the gases 
were then absorbed, but no traces of ammonia 


could be discovered. When the gases were passed 
over hot iron or some other metals, and also over 


* Coloured organic substances are supposed to have a 








«Summary of many experiments on these points, |ture, That equilibrium position would depend to a | quinonoid constitution, 
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asbestos, pumice, or clay pipe-stems, some ammonia 
was, however, produced, owing probably to cata- 
lytic action ; that the small quantity of iron con- 
tained in the clay and soil acts strongly catalytic 
is well known. Sparking mixtures of the two gases 
gave a trace of ammonia, and equilibrium was 
reached in about half an hour; when ammonia gas 
was sparked at constant volume, equilibrium in the 
partly decomposed mixture was only reached after 
some hours’ sparking. 

Dr. H. J. H. Fenton, F.R.S,, of Cambridge, 
described a ‘‘ Colour Reaction for Keto-Hexoses,” 
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in which the catalytic action of ferrous oxide playsa{ and oxygen. The dry gas mixture is passed at 4 
part. ‘‘ The Oxidation of Carbohydrates by Hydro-| uniform speed over a porous surface of porcelain 
gen Peroxide in Presence of Ferrous Sulphate,” | or magnesia heated up to 430 deg. Cent. in the 
a paper presented by Messrs. R. S. Morrell, | combustion-tube of the same circulation apparatus 
M.A., and A. E. Bellars, of Cambridge, concerns, | which they haveused in their recent researches on the 
again, a case of catalysis. slow oxidation of methane. Any steam formed was 
| condensed at the end of the tube, and the rate of | 
| formation could be seen from the fall of pressure 
in the apparatus. Arranging the experiments in such | 
Dr. W. A. Bone and Mr. R. V. Wheeler, of a way that the reticcapeeie cc, combine only where In 


THe Union or HyprRoGEN AND OXYGEN IN 
Contact with Hot SuRFACEs. 


Manchester, have investigated the effect of cata- immediate contact with the hot surface, the authors ( 
lytic agents on the union of electrolytic hydrogen find that with normal electrolytic gas the velocity ( 
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of steam-formation is directly proportional to the 
pressure of the dry gas in the apparatus. When 
one of the gases, oxygen or hydrogen, is in excess, 
the velocity of steam-formation depends mainly on 
the pressure of the hydrogen, and previous expo- 
sure of the hot surface to hydrogen at the tempera- 
ture of 430 deg. Cent. stimulates the catalysing 
power, while exposure to oxygen diminishes it. If, 
however, the apparatus is thoroughly exhausted 
after exposure to hydrogen, no stimulation is ob- 
served, so that the effect cannot be due to any 
reducing action of the hydrogen on the catalytic 
agent. At red heat porous porcelain absorbs con- 
siderable amounts of hydrogen, which it does not 
entirely give up again on exhaustion at ordinary tem- 
perature ; the basic or acid character of the cata- 
lysing surface made little difference. It would thus 
appear that the catalytic action is due to associa- 
tion of the hydrogen with the catalysing surface. 


On Active CHLORINE. 


Messrs. C. H. Burgess and D. L. Chapman, of 
Manchester, touched upon another side of the 
catalytic problem. Many chemists, they said, be- 
lieve that an additive unstable compound is formed 
in the first preliminary stage of x etorst change, 
and that water is frequently the agent which pro- 
duces these unstable additive compounds. The 
experiments of the authors on chlorine and also on 
carbon monoxide do not support this view. Chlorine 
and hydrogen combine, as is well known, when 
exposed to light; but if kept over water in a 
Bunsen-Roscoe actinometer, this explosive combi- 
nation does not at once occur. There is always 
Some delay, and the authors find that shaking 
hastens the combination or reduces the period of 

induction,” and that this period becomes shorter 
and shorter on repeated shaking. The water absorbs 
Some chlorine under these circumstances, and the 
authors believe that the gaseous chlorine is.in some 
~ rendered “‘active,” and that this activity can 
- absorbed by the water to a limited extent only. 
Jhlorine gas can be rendered active by heating it 
” 100 deg. Cent. and cooling it again, and by the 
silent discharge. An aqueous solution of chlorine 
can be rendered active—a very unfortunate term, 
po thinteetin incapable of absorbing the activity 
mt oxy-hydrogen gas, by the action of light, by 
— with active chlorine, and by heating to 100 

eg. and cooling. Removal of the chlorine in 
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vacuo does not render water ‘inactive ;” but 
it can be made so by dissolving barium chloride 
and fused calcium chloride in it. Crystals of barium 
chloride can themselves be made active, but lose that 
power in a few hours, while water remains active 
for a longer time even when air-is bubbled through it. 
Radium does not make barium active in this sense. 
The authors have not solved the problem of the 
union of hydrogen and chlorine, which has occupied 
so many experienced chemists. 

Three papers on radioactivity, which Sir William 
Ramsay, . Ackroyd, and Dr. Fenton brought 
before Section B, have already been mentioned in 
our remarks on the discussion on radioactivity in 
Section A. 


Some REACTIONS BETWEEN AMMONIUM SALTS 
AND METALS. 


A communication by Professor W. R. E. Hodg- 
kinson and Mr. A. H. Coote, of Woolwich, on the 
‘Reactions between Ammonium Salts and Metals,” 
is of general interest, because it deals with the cor- 
rosive effects which ammonium nitrate, a con- 
stituent of many explosives, has on the metal cases 
and guns. Cadmium, the authors find, is rapidly 
attacked even by ice-cold solutions of the nitrate, 
the solution becoming alkaline under formation of 
a little free ammonia ; the hot solution also evolves 
nitrogen, but the corrosion then ceases, and some 
cadmium nitrite is afterwardsfound. Similar reac- 
tions ensue with zinc and magnesium ; nickel, 
copper, and lead are also corroded, while aluminium, 
iron, silver, and mercury are not attacked. Fused 
ammonium nitrate has no action on iron, mercury, 
and aluminium, but the freshly-fused salt attacks 
most other metals, which may, as to their corrosion 
under these circumstances, be arranged in the 
following order : — Cadmium, magnesium, zinc, 
copper, nickel, lead, and bismuth. 


DovusBLE ACETYLIDES. 


Major A. E. Edwards and Professor Hodgkinson 
presented a paper on ‘‘ Double Acetylides.” In 
their endeavour to find a safe explosive for military 
purposes, they have studied the action of acetylene, 
purified from sulphur and phosphorus, on metal 
salts, dissolved or suspended, the acetylene being 
sometimes bubbled through the suspensions for 
several days. Silver nitrate in neutral or faintly 
alkaline solutions was found to give the same com- 
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pound as silver acetate-or butyrate; silver salts 
dissolved in potassium cyanide or thiosulphate did 
not react with acetylene ; but in mixtures of pure 
thiocyanate and boiling silver bichromate acetylene 
produced an orange-red precipitate of the formula 
Ag, O C, H, . Ags Cr, Oy, which was very sensitive 
to friction when dry, and exploded at 157 deg. 
Cent. Silver sulphate, selenate, molybdate, and 
tungstate yielded corresponding but less sensitive 
acetylides, while phosphates and vanadates gave 
peculiar explosives. 


ARSENIC IN THE Bopy AND IN THE KIDNEYs. 


Mr. W. Thomson, F.R.S.E., F.I.C., described 
experiments proving that the animal system accu- 
mulates a certain amount of arsenic even from 
coal-smoke. When, a few years ago, many cases 
of arsenic poisoning were traced to the presence 
of arsenic in beer, the whole question of arsenic- 
testing was ventilated, and a Royal Commission 
agreed that, as zinc frequently contains some arsenic, 
it would be best to generate the arseniuretted 
hydrogen in the Marsh test with the aid of the 
electric current and platinum electrodes. Mr. 
Thomson has, however, found that the presence 
of amy] alcohol and other organic compounds may, 
with the ordinary electrolytic tests, mask traces of 
arsenic, unless a zinc cathode is used. In the 
secretion of the kidneys of total abstainers living 
in towns he has observed from »y to 100 grain of 
arsenic ; whilst in districts where only peat is 
burned, the kidneys appeared to be free from 
arsenic. That the coal is at fault, was supperted by 
the fact that most arsenic was found in the kidneys 
of miners and men engaged in metallurgical works. 
Town milk might contain x45 grain of arsenic per 
gallon, and arsenic was discovered even in chops 
and steaks done overa coal fire. In the case of one 
abstainer in Manchester, he had found arsenic in 
the thyroid gland, the hair, and lungs, but not in 
the liver, kidneys, and spleen. 


AUSTRALIAN SIDERITES. 


Professor A. Liversidge, LL.D., F.R.S., of 
Sydney, exhibited photographs of sections of an 
Australian siderite which contained 88.6 per cent. 
of iron and 9.7 per cent. of nickel, in addition to 
smaller quantities of cobalt, phosphorus, sulphur, 
arsenic, and traces of copper, platinum, silver, 
gold, and resin, and: was c terised by a pro- 
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nounced crystalline structure. The siderite in| gas is at first almost all nitrogen (98 per cent.), and 
question weighs 70 1b. Professor Liversidge has, | an air with 60 per cent. of oxygen (instead of the 


together with Mr. H. C. Russell, in recent years 
made a special study of siderites and so-called 
meteoric dust, which is often mixed with telluric 
dust from dried-up lakes or is entirely of telluric 
origin. The presence of gold and platinum metals 
is of particular interest in these cases, and it is now 
recognised that the presence of nickel cannot be 
regarded as proof of meteoric origin in iron. In 
some meteorites, like the Buogaldi meteorite, the 
well-known Widmanstatten figures come out very 
well on etching the sections with bromine ; this 
meteorite has the almost regular shape of a pear, 
5 in. n length, and is covered with a fused oxide 
skin, which at the thick end—-which must have 
been the front end in falling—forms well-defined 
concentric waves, traversed by furrows running 
towards the thin end. 


Tue SutpHur Lines in Spark SPEcTRA oF 
MINERALS. 

Comte A. de Gramont, of Paris, read a paper in 
French on the study of the spectra, produced by 
making the electric spark pass between electrodes 
formed of minerals or salts-——-a subject which he and 
others have been investigating for some years. The 
point is that by varying the self-induction of the 
circuit certain lines can be suppressed, and the 
faint lines of the metalloids brought out in addi- 
tion to the metal lines. It is generally the lines of 
oxygen and nitrogen which are to be suppressed. 
Applying, with electrodes of lead sulphide or silver 
sulphide, sparks of from 3 to 20 centimetres in 
length, and several condensers, each of 0.04 micro- 
farad capacity, four sulphur lines finally came out 
distinctly in the green, and other lines were seen in 
the ultra-violet. Pliicker tubes were used for com- 
parison, and Count Gramont stated that his sul- 
phur spectra agreed with Eder and Valenta’s, 
except as to the intensity of the ultra-violet lines. 
Count Gramont is now examining spark spectra 
produced with fused alkali sulphates, and he read 
a further communication on the ‘‘Influence of 
Self-Induction on the Spectrum of Silicon and on 
Silicon in Stellar Spectra.” Professors N. Hartley, 
of Dublin, and Kayer, of Bonn, commented on the 
promising results. Mr. C. de Watteville, we may 
add, is studying, in Manchester, the spectra of 
flames into which salt sprays are injected ; the dif- 
ferences in the appearance of ordinary arc- 
spectra, arc-spectra with high self-induction, and 
other spectra make the non-expert rather doubtful 
about the reliability of exclusively spectroscopical 
evidence. 


New Low-TremMPeRaTURE PHENOMENA AND THEIR 
ScreNTIFIC APPLICATIONS. 

Sir James Dewar, F.R.S., brought the proceed- 
ings of Section B to a brilliant conclusion by 
delivering a discourse on some new low-tempera- 
ture phenomena which he is investigating in the 
Royal Institution, with the assistance of Mr. R. 
Lennox and Mr. J. W. Heath. The novelty, 
which has proved so successful-—the utilisation of 
the high absorptive power of charcoal—is really 
not new. Professor Dewar himself used cocoa- 
nut charcoal—by far the best for such purposes 
—in 1875; but, he pointed out, before the 
invention of the Sprengel pump and the Crooke 
radiometer, eal: would have helped us little. 
When liquid air placed new means at our 
disposal for condensing most gases, he had in 
vain tried to absorb the residual gases by means 
of palladium, and he had then gone back to 
cocoa-nut charcoal. The apparatus on the labo- 
ratory table looked quite simple and harmless. 
A glass tube, perhaps 6 in. in height, not quite 
filled with charcoal, was immersed in liquid air, 
or, rather, the air contained in a vacuum-jacketed 
tube was brought up to it. The air supply was 
turned on, anda good deal of the air was visibly 
absorbed by the charcoal. When the air supply 
was cut off again, and the space above the charcoal 
connected with a mercury gauge, the mercury 
rushed up, showing that there was a practically 
complete vacuum in the charcoal cylinder; but 
when the liquid-air vessel was removed, the mer- 
cury columns went down again. When a radio- 
meter tube was connected with the charcoal 
cylinder, the radiometer stood still, showing that 
there was still too much air in the apparatus ; but 
when the charcoal was cooled, the mill 
to turn. The charcoal absorbs in the first minutes 


much more oxygen than nitrogen; the escaping 





original 21 per cent.) is held back, and can be re- 
gained by heating the charcoal coal ; this may prove 
technically important, for we know the power of 
air which is enriched with oxygen. , The following 
table shows the number of cubic centimetres of a 
few gases that 1 cubic centimetre of charcoal will 
absorb at 0 deg. Cent. and at — 185 deg. Cent. 


At 0 Deg. At —185 deg. 


Cent. Cent. 
Hydrogen ... “* ce 4 135 
Nitrogen ‘ys fe 15 155 
Oxygen 18 230 
Argon ‘ in 12 175 
Helium ee oe fe 2 15 
Carbon monoxide... a 21 190 


We see that more is absorbed of all gases as the 
temperature is lowered, but that helium proves 
very refractory ; when liquid hydrogen is used as the 
cooling agent, helium may, perhaps, become almost 
equally absorbable. Sir James Dewar then pro- 
ceeded to another demonstration. Glass tubes 
containing various gases in rarified condition were 
joined to charcoal cylinders which were immersed 
in liquid air. In most cases the condensation of 
gases was suflicient to produce the phosphorescent 
stage. Thus nitrogen, which originally gave the 
violet coloration when sparked through, would no 
longer allow the spark to pass at — 185 deg., and 
a beautiful series of discharge phenomena could be 
seen, which were repeated in reversed order when 
the liquid air wasremoved again. Oxygen behaved 
similarly ; with hydrogen the current always passed, 
demonstrating that the condensation was not suffi- 
cient. In argon tubes, the lines of helium, also 
present, came out. Thus a new method of sepa- 
rating gases for spectroscopic purposes, without 
liquefaction, has been devised. Neon could be 
detected in 200 cubic. centimetres (about half- 
a-pint) of air, although only 1/50,000 of the air is 
ueon, and helium in 3 litres (nearly 3 quarts) of 
air. With the aid of these new resources, Sir 
James concluded, the examination of river and 
sea water and mineral springs had been resumed, 
and helium and neon had been found in the gases 
from the London and Cambridge water and other 
sources. It should. further prove possible, by 
making liquid hydrogen boil, and thus solidifying 
part of it, to get down to 6 deg. absolute, the 
supposed boiling-point of helium. 

In congratulating the lecturer on his success, 
Lord Kelvin said he wished Sir James Dewar 
would investigate the electrical properties of metals 
at very low temperatures again ; copper should be 
most highly conductive at 8 deg. absolute, and 
yet an insulator at 2 deg. or 3 deg. absolute. 
Professor Briihl, on behalf of the foreign visitors, 
joined in the thanks for this magnificent exposition. 

We regret not to be able to notice a large num- 
ber of chemical papers, among which there was one 
by Professor G. J. Stokes, of Cork, on ‘‘ A New 
Theory of the Periodic Law,” and one by Professor 
A. Etard, of Paris, on ‘‘ Manganates and Per- 
manganates.”’ 


RiprpLtE Marks anp Sanp Dungs. 


The first of the two usual evening discourses was 
given by the president-elect for the Cape meeting, 
Professor George H. Darwin, LL.D., F.R.S., of 
Cambridge, on ‘‘ Ripple Marks and Sand Dunes.” 
Referring to Mrs. Ayrton’s lecture on the same 
subject, Professor Darwin described experiments 
of his own, and showed a large number of beautiful 
photographs, most of which were taken by Dr. 
Vaughan Cornish. Ripples, as he explained by 
diagrams, can only be produced if the velocity of 
the water moving over the sand is neither too 
great nor too small. Eddies were formed in the 
lee of ripples already in existence, and piled the 
sand up on the weather side. Some of these eddies 
were exceedingly complex and beautiful; some 
tree-shaped eddies were shown, both symmetrical 
and asymmetrical, the stems being formed by 
closely-serrated spirals. Passing to the formation 
of huge sand dunes on shores and in deserts, 
Professor Darwin referred to the well-known fact 
that a person standing on the edge of a cliff does 
not feel the force of the wind, which strikes further 
behind. Sand dunes in Egypt showed a peculiar 
horseshoe depression resembling the shape of the 
extinct craters of the Auvergne, and drifts of sand 
and of snow might form both across the direction of 
the wind and in the direction of the wind ; longi- 
tudinal dunes were frequent in India, and the 





subject was of considerable importance to engineers 
who have to protect railways and cultivated 
ground. 

Deviating from the habitual course, the Right 
Hon. Arthur J. Balfour, the President, did not 
call upon speakers to propose and second the vote 
of thanks to the lecturer, but discharged that duty 
himself in a few happily-chosen words. 


PaLaontToLocicaL DiscovERIES IN THE Rocky 
MoontTains. 

The discourse which Professor H. Fairfield 
Osborn, honorary D.Sc., of Cambridge, of Colum- 
bia College, New York, delivered showed that 
the engineer has his share in the recent re- 
markable discoveries which paleontologists have 
made in the Great Bone Quarry of Wyoning. 
The late Professor Marsh started on a syste- 
matic exploration of the Jurassic and more recent 
periods, while the triassic had so far been favoured 
by geologists. .The explorers sent out by the 
American Museum of Natural History have laid 
bare 7250 square feet on this wonderful spot, 
where the bones of huge dynosaurs, animals up to 
64 ft. in length, were so thickly strewn that the 
few settlers built their cabins of vertebrv instead 
of stone blocks and logs. If everything had not 
been most carefully plotted, and the bones safely 
packed and transported east under great difliculties, 
it would not have been possible to separate parts 
of 483 animals, and to confirm the prediction of 
Marsh, and also of Huxley, that there must have 
existed three types of saurians: the clumsy her- 
bivorous sauropoda ; the far less bulky carniverous 
megatosauria ; and the iguanodonts, crocodiles, 
turtles, and also some curious (bird-catching) orni- 
tholestes. The attempted restorations of these 
animals, which Professor Osborn exhibited, differed 
somewhat from the models of helpless monsters we 
see in museums, and he remarked that his own 
restorations. might some day be relegated to the 
lumber-room. 

ConcLupInG REMARKS. 


The Cambridge meeting has been the great and 
important gathering that was predicted. The 
attendance of 2789 Members and Associates has 
only three times been surpassed, and almost twice 
as many people assembled this year at Cam- 
bridge as did in 1862. The contingent of scientists 
from abroad was quite exceptionally strong, both in 
number and in character. The whole of Europe, 
the United States and Canada, the Cape, Australia, 
and the East, were represented by names of the first 
order. According to the account rendered at the 
concluding meeting by the General Treasurer, Prin- 
cipal Carey Foster—who this year retired from 
office, to the universal regret—121 foreign members 
attended. Professor John Perry is the new 
Treasurer. Many of the visitors from abroad, 
it will have been seen, contributed important 
memoirs, and took an active part in the discussions, 
mostly speaking in English. To judge from the 
British Association meetings, if that be permitted, 
the use of conversational English is decidedly 
spreading. Eleven of the seventeen distinguished 
British and foreign scientists upon whom the 
University of Cambridge conferred the hono- 
rary degree of Doctor of Science may be claimed 
as members of Sections A and B. 

The British Association will meet in South Africa © 
next year, under the presidency of Professor George 
‘H. Darwin, of Cambridge. The proceedings will 
be opened at Cape Town on August 15, 1905. 
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Das Eisenbahn und Verkehrswesen auf der Industrie und 
Gewerbeausstellung zu Diisseldorf, 1902. By M. Bute, 
Professor at the Royal Technical High School ot 
Dresden. Berlin, 1903: J. Springer. 46 quarto pages, 
with 2 plates and 220 text figures. [Price 3 marks. | 

THIs monograph on railroads and traction and 

transmission at the Diisseldorf Exhibition of 1902 

is a reprint of the articles published by Professor 

Buhle in the ‘Zeitschrift des Vereins Deutscher 

Ingenieure.” As nearly two years has passed since 

this exhibition was closed, and as many of the 

novelties described in the volume before us have 
been noticed in our columns at the time, we will 
content ourselves with drawing attention to tliis 
very able and comprehensive report, to which the 
large number of splendid illustrations and theconci-e 
descriptions impart a lasting value. The Diissel- 
dorf exhibition, which, to quote the words of a 
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naval expert, was a perfect revelation to British 
engineers, was hardly less instructive and success- 
ful in this field than in the domains of mining and 
metallurgy, in which it particularly excelled. It 
will be hard for our cousins in the United States 
to emulate at St. Louis the high character which 
distinguished the display of the Rhenish industrials, 
and this volume deals in a worthy manner with its 
subject. Both the author and publisher deserve 
praise, and the volume will make a valuable addi- 
tion to any engineer’s library. 

Liquid Fuel and its Combustion. By, Wm. H. Booru. 
Westminster : Archibald Constable and Co., Limited. 
[Price 24s. net. ] 

Wuat shall we say of this book? Though it 
contains ‘much valuable information, and some 
sound advice to users of both coal and oil as fuel; 
though it is copiously supplied with tables, and has 
between its covers numerous illustrations, it, unfor- 
tunately, bears the impress of not having had the 
tables very carefully checked, and of over reduc- 
tion in many of the drawings. If, however, the 
reader will use the tables with due caution, and 
does not mind being unable to read (even with a 
magnifying-glass) the dimensions and descriptions 
on some of the drawings, he may gain benefit from 
a perusal of this book. Some instances to which 
we refer may be given. On page 204 the quantity 
of water evaporated per pound of coke from and at 
212 deg. Fahr. is given as 16.73. In view of the 
fact that the total amount of heat contained in 1 1b. 
of average coke amounts to about 13,500 B.T.U., 
we would not expect 1 ]b. of the fuel to evaporate 
16.73 lb. of water. Either this is a clerical error or 
else the amount is made up, to a large extent, of 
priming water. Then again, a little below, on the 
same page, if this amount—16.73—is right, the 
evaporation of 1 lb. of water with coke would not 
cost 0,0172d., as given, but 0.0069d. Some of the 
tables also give results where the decimal points 
are, in certain cases, wrongly placed. 

With regard to what we have said about the 
drawings, take the illustration on page 129. Some 
of the printing on this is so small and blurred that 
it cannot be read with a magnifying-glass. Again, 
on page 183 there is a drawing of an atomiser, 
which is well supplied with reference figures, but 
no allusion whatever is made to them in the text. 
These are a few cases we have taken at random, 
and they show that the book requires revision. 

Having called attention to these defects, which 
may, perhaps, in a future edition be eliminated, we 
may say that the book contains a vast amount of 
information, and we cannot help feeling sorry that 
it is marred by the defects to which we have just 
referred. 

The extent to which liquid fuel is now used— 
particularly in the shape of mineral oils, whether 
natural, or distilled from bituminous shales—is, 
perhaps, not generally appreciated. It has ex- 
tended so much of late years that it now represents 
a very large proportion of the total quantity of oils 
consumed for all purposes. Liquid fuel is so 
admirably suited to certain conditions that some 
people jump to the conclusion that it is adapted to 
every purpose to which coal is put, and is destined 
ere long to supersede the latter fuel, if not entirely, 
atany rate to a far greater extent than is at present 
thecase. That its use may be very greatly extended 
cannot be doubted ; but when we consider that the 
present annual output of oil fuel in the whole world 
does not exceed 20,000,000 tons, while the world’s 
production of coal is about 773,000,000 tons, it is at 
once clear that, unless vast supplies of oil are dis- 
covered, of which at present we know nothing, we 
need hardly expect that the use of oil fuel will ma- 
terially affect the quantity of coal consumed. This 
is a point to which the author of the book under 
review calls attention, in order to dissipate some 
nee erroneous notions that are abroad on the 
su jec t 

The book is divided into five parts, the first 
of which contains a preface and 13 chapters, 
and the second 19 chapters. Part III. is 
devoted to appendices, and Part IV. to tables 
and data. The chapters of Part I. are devoted 
culefly to the chemical and calorific properties 
of various oils, coals, &c., to combustion in 
yeneral, and the consumption of smoke ; while in 
the chapters of Part Il. will be found detailed 

“escriptions of different forms of apparatus whereby 

liquid fuels may be atomised and burned. In this 

part there is also a description of English and 


well as the systems adopted in various European 
countries. Those who wish for information also 
on the subject of oil-storage and oil-tanks, distri- 
bution and carriage, will find it in this part, besides 
many other points bearing on the combustion of 
liquid fuel. The ten appendices contained in 
Part ITI. are nearly all of them devoted to reports. 

Apart from the faults to which we have drawn 
attention, the book will be found a useful one for 
reference. 


The Elements of Mining and Quarrying. By Sir C. Lr 
Neve Foster, D.Sc., F.R.S. London: Charles Griffin 
and Co., Limited. [Price 7s. 6d. net.] 

THE pleasure derived from a perusal of this little 

volume is accompanied by a feeling of sincere regret 

that, since the book came into our hands, its author 
has passed away. Sir OC. Le Neve Foster was 
undoubtedly well qualified to speak on the subject 
of mining and quarrying ; and as lie. possessed also 
the power of clear exposition—the faculty of com- 
municating his own knowledge to others willing to 
learn from him—we naturally expect to find in this 
volume an excellent text-book, and we are not dis- 
appointed. The author has very properly pointed 
out in his preface that a knowledge of mining can 
only be acquired by practical experience ; and the 

function of a text-book is, in his opinion, that of a 

guide-book, to assist the student by explaining 

points that may be obscure, and to draw his atten- 
tion to the points most in need of investigation. 

Judged by this standard, the present volume 
must be pronounced excellent. It discusses sepa- 
rately the natural physical features of: mines, the 
discovery of minerals, and the different processes 
requiring manual labour or the use of .machinery 
for their recovery and exploitation. The auxiliary 
operations, such as timbering, draining, ventila- 
tion, and lighting the workings, are also treated 
separately ; and useful chapters are added dealing 
with legislation for mines, the conditions of labour 
prevailing in these undertakings, and the accidents 
which take place in them. As labour is responsible 
for 80 per cent. of the cost of production of coal at 
the pit-mouth, it is obvious that the conditions 
under which work is carried on, and the precautions 
taken to guard against accident and disease, ate 
matters of the utmost importance. It is well, 
therefore, that the student should from the first 
have his attention directed-to these matters, and 
we look upon these final chapters as a valuable 
feature of the volume. The first of them+that 
dealing with legislation—is somewhat slight, but it 
introduces the reader to the principal statutes 
relating to the subject ; and that is perhaps all that 
can be expected in a work covering so wide a field 
in so small a compass. 

There are nearly 300 illustrations in the volume: 

some showing engines, machines, and tools, others 

illustrating the workings and the geological strata 

in different types of mine, and others, again, of a 

diverse character ; but all of them rendering great 

assistance to the reader in his endeavour to under- 
stand the text. The author had evidently devoted 
great care to his selection of material to introduce 
the student to the subject of mining and quarrying, 
and we have no hesitation in recommending his little 
treatise to the class for whom it-has been written. 





Electricity and Magnetism: An Elementary Text-Book, 
Theoretical and Practical. By R. T. GLAzEBROOK, 
ae iis Cambridge: University Press. [Price 
is. > 

In this volume Dr. Glazebrook has reproduced the 
substance of the lectures he formerly delivered to 
his students at Cambridge, before he took up his 
present post of Director of the National Physical 
Laboratory. The Cambridge School of Physics has 
always been characterised by a close attention to 
theoretical principles, and its teachers have pre- 
ferred to make sure of building a sound foundation 
in dealing with elementary students, rather than 
attempt to erect a complete structure in a very 
limited period. It is not unusual at the present 
time to find text-book writers, writing for elemen- 
tary students, making the study of fundamental 
principles subordinate to that of the practical 
results which follow from them ; but such a course 
of procedure can never give the assurance of a really 
sound training of the student’s mind, and certainly 
is not likely to appeal to the teachers of a great 
university, such as Cambridge. In this volume, 
therefore, we have a thorough analysis of the ele- 
mentary laws of electricity and magnetism; but 


the operation of these lawsin practice. The book, 
in fact, is in many respects a manual for the labora- 
tory as well as a work for the class-room. It con- 
tains descriptions of a great variety of simple 
experiments which can be readily appreciated by 
elementary students, and the apparatus for which 
is neither costly nor elaborate. 

We -are.glad to find that the author holds true 
to the old practice of beginning with the study of 
electrostatics. In some quarters now it is thought 
preferable to begin with current electricity; but we 
believe that when a young student comes fresh to 
this subject, he is more likely to get a good concep- 
tion ofits nature and principles, and especially to 
grasp at the outset the idea of stresses in the ether 
as the.source of electrical energy, if he is introduced 
first to electrostatics than if the reverse order be 
chosen. The fact: that one not-infrequently finds 
practical electrical engineers with a very imperfect 
knowledge’ of electrostatics helps to confirm us in 
our opinion that this branch should be thoroughly 
taught before the others are taken up. : 

‘From: electrostatics Dr. Glazebrook passes to 
magnetism, discussing the fundamental laws, work- 
ing out various problems on magnetic force under 
different conditions, and explaining the methods’ 
followed in. magnetic measurements. The third 
part of the volume deals with current electricity, 
and includes a chapter on the theory of the voltaic 
cell. ' The principles of electromagnetism and their 
application. are next discussed, and the volume is 
completed with three short chapters on . ‘‘ Tele- 
graphy and Telephony,” ‘‘ Electric Waves,” and the 
** Conduction of Electricity through Gases.” The 
first two of these three chapters are comparatively 
unimportant, as they are much too short to give an 
adequate exposition of the subject with which they 
deal ; and it may, perhaps, be questioned whether 
the author would not have done better to omit them 
altogether. We certainly think that the chapter 
on ‘‘ Electric Waves”’ will not help the student 
much, even as an introduction to that subject, while 
the chapter op“ Telegraphy and Telephony ” occu- 
pies only five pages. But the volume is not to be 
judged by‘ehapters such as these, which are: really 
outside the proper limits of the work. The book 
has to be considered as an elementary treatise on 
the laws of electricity and magnetism, and as such 
it leaves little to be desired. ‘The explanations are 
clear, and the choice of experiments, intended to 
carry home these explanations to the mind of the 
student, is admirable. We have no doubt that 
teachers of the subject will find the volume of great 
use. It is the work of one who has had long 
experience as a teacher in an important centre of 
education, and all who study its contents carefully 
and intelligently will acquire a sound knowledge 
of the principles of the attractive men with 
which it deals. The fact that it is published by 
the Cambridge University Press is a guarantee of 
excellence in production. 
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ORE-CONCENTRATION PLANT AT THE ST. LOUIS EXHIBITION. 
CONSTRUCTED BY THE ALLIS-CHALMERS COMPANY, ENGINEERS, CHICAGO. 


fpr 2 





THERE is exhibited in the Mines and Minerals 
Building at the St. Louis Exhibition a large-size work- 
ing model of an ore-concentration plant which has been 
especially designed for the State of Utah. We give 
on the present and opposite pages illustrations of this 
model, Fig. 1 is a perspective view of the whole appe- 
ratus as it was erected in the works of the Allis- 
Chalmers Company, who are the exhibitors. Fig. 2 is 
a side elevation, Fig. 3 a plan, and Fig. 4 is a flow- 
sheet, which serves as a key to the other engravings. 

The ore is first placed in a storage-bin, shown at the 
top left-hand corner of the flow-sheet, and from here 
it is ay eg to the crusher, there being a feeding 
device to facilitate the passage of the ore. The 
crusher is of the standard Gates gyratory type, which 
ts set to reduce the ore to a size of about gin. From 
here the material drops into a vertical elevator, the 
buckets of which may be seen in Fig. 2, and is dis- 
charged in a set of four revolving screens arranged on 
a slope, as shown in Figs. 2 and 3. 
steel coverings, as shown in Fig. 2, in which illustra- 
tion gear-wheels for driving them are also partly 
shown. The first screen has g-in, openings, the second 
ys-in. openings, the third hag 3-in. mesh, and the 
fourth 16 mesh. The procucts from these screens 
are disposed as follow :—The over-sized ore from the 
first screen is returned to a set of crushing-rolls, 
shown to the left of Figs. 2 and 3, and from them the 
crushed ore is again passed to the bucket-elevator, 
and from thence to the screens. The under-sized ore 


from the first screen—that is to say, that which is | 


below § in.— s to the ;;-in. screen. The over- 
size from the latter screen is to a two-compart- 
ment jig ; shown in the centre of the lower part of the 
apparatus in Fig. 2, and in plan in Fig. 3. The jigs 
are also clearly shown in the perspective view, Fig. 1. 
The under-size es to the 8-mesh screen, and the 
over-size of the latter is also treated in a two-compart- 





These screens have | 























ment jig, the under-size passing to the 16-mesh screen, 
The over-size from the latter is treated in a two-com- 
tment, jig, whilst the under-size passes to an 
ydraulic sizer, the bottom product of which is treated 
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upon a two-compartment jig. The overflow from this 
sizer es to a second hydraulic sizer, and the 
bottom product of the latter is taken to an Orerstrom 
concentration-table, which has an iron frame anc 
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copper riffles. The over-size from the second hydraulic | 
Sizer passes to the settling-box, the product of which | 


is treated upon a concentration-table. The over-size 
from the settling-box will contain no mineral, and is 
allowed to run to waste. 

The middlings and tailings from the first and second 
two-compartment jigs will probably contain some 
mineral. They are therefore re-crushed in a second set 
of rolls, after which they are carried to the screens by 
means of the elevator. The concentrates from the 


| the crushing mills of the West. The revolving screens | 
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different jigs and from the concentration-tables are| tration-mills, and the jigs have been constructed after 


collected in boxes beneath the jig-floor. 
The model is well devised for illustrating the action | 
of the plant, glass being largely used in the construc- | 


| tion, so that the passage of the ore may be seen. In| 


regard to the different elements of the plant it may be | 
said that the Gates gyratory crusher is well known, | 
and the rolls used are of the type largely employed in | 


are modelled upon the type in use in Western concen- 





| the Hartz pattern, also well known to the miners of the 


West country. The hydraulic sizers ate of the familiar 
cone design, and the concentration-tables used represent 
the two leading types of machine for fine concentration. 








Water Power 1n_Rvss1a.—A report on the available 
water power of Russia, made to the recent Russian Electri- 
cal Congress, gives an estimate of 11,000,000 horse-power, 
of which 3,000,000 horse-power are represented by Finland. 
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THE AUXILIARY POWER YACHT 
** MOLLIHAWE II.” 
Soon after steam began to be generally adopted for 
achting purposes a great many efforts of a more or 
ess ambitious character were made to combine the 
advantages of steam and sail propulsion on one bottom. 
Owners desired to possess a vessel which would be a 
sailing craft, and at the same time would be able to 
steam when required at high speed. The compro- 
mises thus brought out were not generally successful. 
The vessels, as a rule, were low-powered steamers, 
with large spars capable of giving a wide sail spread, 
which was seldom used, experience showing that once 
an engine and boiler were put on board a yacht very 
little sailing was done. Some enthusiastic owners, of 
whom Lord Brassey may be taken as a type, made a 

oint of sailing as much as possible, but a man must 
hard his skipper well under control to be able to carry 
out such a programme. As a rule auxiliary yachts 
possessed the disadvantages of both systems : a large 
amount of space was taken up by the machinery, 
whilst the spars and sails were simply an incumbrance. 

The introduction of the petrol-engine has, however, 

opened a new era for yachts in which the sail and power 
systems of propulsion are combined, and we now propose 
to describe two vesselsthat have been built on this plan. 
Our illustration, Fig. 1, page 460, shows the Molli- 
hawk II., a schooner-rigged vessel of 53 tons, with a 
full spread of canvas suitable for cruising purposes. 
She is fitted with an oil-engine of 30 to 40 brake horse- 
power. The other illustrations show the general 
arrangement. Fig.2isasailplan. Fig. 3isa sectional 
— view. Fig. 4 shows a half-deck plan and the 
ines of the vessel. Fig. 5 isa plan showing the accom- 
modation and general arrangement. Fig. 6 is a body 
plan. Fig. 7 is a half cross-section. ‘The motor is 
shown separately in the perspective view (Fig. 8), 
whilst a cross-sectional elevation is given in Fig. 9. 
This vessel was designed for Mr. G. A. McLean 
Buckley by Messrs. Linton Hope and Co., of Adelphi 
House, Strand, London, the motor being made 
by Mr. F. G. Blake, whose works are at Kew. 
Mollihawk IL, as will be gathered from the name, 
is the second vessel of this description owned by 
Mr. Buckley. Mollihawk I. was an 18-ton auxi- 
liary yacht, built in 1902, also from the designs 
of Messrs. Linton Hope and Co. This vessel was 
45 ft. 6 in. in length over all, and 35 ft. on the 
load water-line, the beam being 11 ft. Her draught 
was 44 ft. ; but this very moderate depth was com- 
pensated for by a centre-board, which brought the 
draught up to 84 ft. The vessel was fully rigged, 
having a sail area of about 950 square feet. She was 
first fitted with a 16-horse-power two-cycle petrol 
motor, made in America. This engine, however, 
proved entirely unsatisfactory, being difficult to start, 
and could not be made to run efficiently. It was 
therefore removed, and a 12-horse-power, four-cycle, 
four-cylinder motor, made by Mr. F. C. Blake, was 
substituted. This engine ran exceedingly well, giving 
the vessel a speed of 6 miles an hour—a very good 
result considering the power, and that the boat was 
of 16 tons displacement. The original propeller and 
reversing-gear were retained, and it is estimated, 
from data obtained subsequently, that had these been 
efficient, a speed of 7 knots would have been reached. 

Mollihawk 1. was so satisfactory that the owner 

determined to build a larger vessel, with greater 
accommodation, the result being the schooner now 
illustrated. As stated, she has a 30 to 40 brake- 
horse-power engine, which drives her at a speed of 
over 7 knots. It is hoped that this will be increased, 
as the owner is having a new propeller and reversing- 
gear fitted, the original reversing-gear being unsatis- 
factory and leading to a loss of power through undue 
friction ; it is estimated that fully 15 per cent. of the 
ower of the motor was lost from this cause alone. 
t may be taken, however, that 30 brake horse-power 
was the utmost actually employed in propelling the 
vessel, the motor running at 400 revolutions a minute. 
At this speed the consumption of petrol was about 
three-quarters of a pint per brake horse-power per 
hour. Although the cost for fuel might not be a very 
serious matter to the owner of a pleasure yacht, the 
figure shows how far we are—even if the world’s 
supply of petrol were not limited—from driving ocean 
liners, and, still more, cargo boats, with petrol engines. 
This, however, is by the way, for we do not suppose 
any responsible person would suggest such a course. 
Mollihawk II. is 71 ft. over all and 50 ft. on the 
water line, her beam being 15 ft. The draught is 
7 ft. 6 in., and she was built under Lloyd’s special 
survey of Class* 18 Al. She is planked with teak, 
the frames being of oak, and the decks Kauri pine 
with teak fittings. She has a lead keel of about 18 
tons, secured to the hull with heavy Muntz metal 
bolts, which go through the wrought-iron floors. Her 
total sail area with all set is 2500 square feet. This 
is slightly less canvas than would be placed on a 
vessel of this size designed especially for fast sailing. 
As will be seen, however, the schooner is very snugly 
rigged, her main boom being plumb with the taffrail. 





The vessel is especially interesting, inasmuch as she 
is one of the very few decked craft that have been fitted 
with a petrol-engine. It is often held that this class of 
motor is quite unsafe to be put beneath decks, owing 
to the possibility of leakage and the escape of inflam- 
mable gases which might accumulate in the bottom of 
the vessel. In the present case, however, the engine- | 
room is an absolutely tight well, lined with sheet lead, 
and there isa ventilating fan designed to extract the air 
and petrol vapour from the lowest point in the engine- | 
room and discharge them overboard, fresh air entering | 
through the ordinary ventilating cowl in the engine- | 
room hatch. The doors of the engine-room are fitted | 
with screw fastenings, and no odour of petrol is able 
to penetrate into the interior of the vessel. The petrol 
tank, it will be seen, is placed above the motor, just 
below the deck. It. is, perhaps, a question whether it | 
would not have been more advantageous to place it in 
the extreme bow. This, of course, would not be so 
handy for working, and there would be the disadvan- 
tage of pipe connections, which might leak. If, how- 
ever, through any mishap an explosion were to occur in 
the engine-room as at present arranged, the petrol in the 
tank would possibly ignite, and be blown all over the 
yacht’s deck, perhaps causing a fire. On the other hand, 
if the petrol were away forward and an explosion were 
to occur, the well of the yacht forming the engine- 
room might be, and doubtless is, sufficiently strong for 
the explosion to expend its force upwards, carrying off 
the hatch if in position, but not damaging the hull of 
the boat. No doubt, however, these conditions have 
been fully discussed by the designer and owner, and 
possibly the question of accommodation had something 
to do with the present arrangement ; or it may be 
thought that the precautions taken render the risk of 
explosion so extremely remote that it is not worthy of 
much consideration. 

As will be seen by Figs. 3 and 5, the accommoda- 
tion in this vessel is ample, the saloon, owner’s cabin, 
and ladies’ cabin all being comparatively large rooms. 
The motor itself takes up so little space that the room 
in which it is placed is only 6 ft. in length and 3 ft. 
in breadth. Our illustrations (Figs. 8 and 9) give a 
very good idea of the motor, which, it will be seen, 
has four cylinders. These were cast in pairs together 
with the water-jackets and valve chambers, the jacket 
top being formed by a plate bolted in place. The 
valves are placed on ‘opposite sides, and are auto- 
matically worked in both cases. As stated, the engine 
works on the Otto cycle. Mr. Buckley states that 
when running at full power there is practically no 
noise or vibration. Indeed, in the saloon adjoining 
the engine-room it is difficult to tell whether the 
motor is running or not, a fact which shows the great 
advance made with this type of engine; the extra- 
ordinary clatter and vibration which the early ones set 
up being one of the chief objections to their use. Mr. 
Buckley speaks in the highest praise of the motor, and 
states he has never had the slightest trouble with it. 

It is said that the presence of the propeller does not 
interfere with the sailing qualities of the yacht. In 
the big steam auxiliaries the propeller was always 
a difficult question. For the bigger vessels the Bevis 
feathering screw was generally used, so that the blades 
were turned fore and aft for sailing. This, however, 
was an expensive arrangement, and introduced a 
considerable amount of complication. With the 
necessarily quick-running petrol motor, the propeller 
must be of small blade area, and therefore the resist- 
ance is comparatively unimportant. At any rate, 
Mollihawk II. is a fast vessel under canvas for her 
sail spread. The summer of last year was one of the 
worst yachting seasons on record, and no doubt many 
of our readers will remember the terrible gale in the 
Channel, which was possibly the most severe weather 
experienced during the summer season, at any rate 
for a very great many years. The Mollihawk was 
in Cherbourg shortly before the gale came on, and 
crossed the Channel in the strength of it. A 
gentleman who was on board has given us some 
particulars which may be of interest as showing what 
an auxiliary motor yacht of this size can do. 

The yacht left Cherbourg at mid-day on Thurs- 
day, and the glass began to fall as soon as the har- 
bour was cleared. When three hours out it had 
gone down three-tenths, and continued to fall at that 
rate. It was evident that it was to bea race between 
the yacht and the weather, and the owner decided to 
carry on, setting 2000 ft. of canvas, the wind being 
four points abaft the port beam. Until five miles off 
the Needles, the whole mainsail, large main topmast 
stay-sail, whole fore stay-sail, and spit-fire jib were 
carried, and these drove the vessel at a little over 
104 knots through a sea in which it would have been 
impossible to heave-to to reef. ‘The Needles were not 
sighted until about 400 yards off, the ebb then running 
at its hardest, and the wind being of hurricane force, 
whilst the sea was boiling. On the Bridge Reef it was 
necessary to shorten sail, and this was done in seven 
or eight minutes without a change of course, the yacht 





being reduced to about 500 square feet in little more 
than ten minutes. This mancwuvre was only possible 
owing to the special reefing gear with which the | 


vessel was fitted, the invention of Mr. Linton Hope. 
Having gibed round the Needles, another 500 square 
feet of canvas were set. After being nearly run down 
by a big steamer not under control, the vessel was 
anchored off Ryde. One chain snapped, and she drove 
nearly a mile before she was brought up by her other 
anchor. A barge within a few hundred yards foundered 
about this time, whilst a yacht went ashore, with 
the loss of three lives. Doubtless many of our 
readers will remember the sad loss of life owing to 
vessels being wrecked, even in enclosed waters, on 
this memorable occasion, and will appreciate the sea. 
worthy properties of Mollihawk IL., that came through 
such an ordeal without mishap. 





MIDLAND RAILWAY COMPANY’S STEAM. 
SHIP SERVICE. 
To THE Eprtor oF ENGINEERING. 

Srr,—Having read your very descriptive, interesting, 
and comprehensive report in last week’s ENGINEERING on 
the comparative results of the trials of these steamers 
on the Firth of Clyde, and having had great gratification 
and delight therefrom, and more especially on the splendid 
results obtained by the turbine engines of the Manxman 
over those of the Londonderry, I have been constrained 
thus to address you, as it has settled a very important 
question in reference to the pressure of steam in turbine- 
propelled vessels. 

lf you remember, at the summer meeting of the Insti- 
tution of Naval Architects, held in Belfast last year, the 
Hon. C. A. Parsons read a paper on *‘ The Steam-Turbine 
and its Application to the Propulsion of Vessels,” and at 
the subsequent discussion thereon the Right Hon. W. J. 
Pirrie, LL.D., raised the important question as to the 
reason why Mr. Parsons did not use higher steam pres- 
sures than 150 lb. in the turbine steamers, and stated his 
reasons for asking the question—viz., that it is wel 
known to most engineers who have given the subject the 
study it deserves that beneficial results are obtained by 
using higher pressures (within limits) than 150 1b., and 
in answer to Mr. Pirrie’s question Mr. Parsons said :— 
‘*T think the reason—and Mr. Denny will correct me if 
I am wrong—was that it was very largely a question of 
weight, &c., and no advantage would be gained,” and so 
explained it away. 

Now, Sir, I for one have been educated to understand 
that there are advantages to be gained in using higher 
pressures of steam than 150 1b. in the triple-expansion 
reciprocating engine, and expect yourself and most of 
your readers are of the same opinion. Hitherto the 
number of expansions in the reciprocating triple-expan- 
sion engine has been somewhere in the vicinity of 14 to 
16, but when Mr. Parsons brought forth the steam- 
turbine engine, the capacity for expansion was enormously 
increased. Therefore, without the shadow of doubt, there 
are untold advantages and possibilities in using higher 
pressures than 150 lb. in the turbine steam-engine. 

Essentially it is possessed of continuity, wherein the 
grand virtue of the expansion of steam can be carried to 
its utmost limit, as has been witnessed by the grand per- 
formance of the Manxman compared with the London- 
derry. More might be said on this very important sub- 
ject as the steam-turbine engine, has many more good 
points to recommend it as a user of the maximum pres- 
sure of steam. 

Meantime I shall refrain from saying more until I hear 
your own opinion on this very important subject. 

I remain, yours sincerely, 
AT PRESENT STILL ONLY A RECIPROCATING ENGINEER. 








SIDE - SLIP IN MOTOR - CARS. 
To THE EprTor oF ENGINEERING. 

Sir,—I have read with very great interest the letter 
of the Marquis de Chasseloup-Laubat in your issue of 
Friday last, and regret my failure to notice the experi- 
ments of his friends. It is a pity, perhaps, that those 
experiments were not extended to the combination of 
front and rear steering, as exhibited in a six-wheeled 
vehicle, and that this type should have been referred to 
only in a post scriptum at the late meeting of the British 
Association. Manufacturers have little inclination to 
experiment with new types of anything, so that it 1s 
more than ever the scientists’ department to investigate 
theoretical conditions with a view to practical utility. 
Perhaps when the craze for speed and non-stop records 
has subsided somewhat we shall begin to turn our atten- 
tion to the commercial possibilities of motor-vehicles. 

I am, yours obediently, 








THE BRAKE HORSE-POWER OF HAULAGE 
PLANT. 
To THE EpiTor OF ENGINEERING. 
S1r,—The following method of measuring the brake 
horse-power of a haulage plant may prove of interest to 
some of your readers :— , 
The horse-power transmitted by any span of rope is 


Tr/d550, 
where 
T is the tension in the rope, and 
v is the velocity of the rope in feet per second. 
If 


1 is the distance from one of the pulleys to the 
lowest point of the rope, 
s the sag of the rope below the pulley at that 


point, : : : 
w the weight of unit length of rope (s 1s usually 
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so small that wcan be taken as the weight | worked by means of automatic levers, were brought to 


per unit horizontal length), 

then the tension T at the pulley 
_ wl 
2s 
If the two pulleys A and B are not at the same level, 
the lowest point of the rope P will be somewhere between 


the middle of the span and the lower pulley B; the 
bigger the tension the nearer it willbe to B. When sis 


A 


VP +4s2= a when s is small. 


See eh ce "eI 








small, it is impossible to measure / directly owing to the 
general flatness of the rope. It can, however, be calcu- 
lated as follows :— 


Let d@ be the difference of level between the two pulleys 
A and B. 

1, the distance A P. 

1 the distance P B. 

Lthe distance AB. 

T, the horizontal tension in the rope. 


Then, since 
T, = - wh? = WP ond Lah +h. 
2(d + 8) 28 
Zz H w 2 
“144/44 ; ae (1+ fey 
8 a 
and 
UuPr 


H..P, =— =i 
1100 s (1 +/¢ . +) 


The sag s may be measnred as b — k; where bis the 
difference of level between the lower pulley B and a 
horizontal string stretched underneath the rope, and k 
is the distance between this horizontal string and the 
owest point of the rope. 

The string should be supported by a pole at least every 
50 ft. A Dumpy level should be used to get it horizontal. 
The other quantities L, d, v, and ware easily measured 
by means of the tape, level and staff, stop-watch, &c. 

In my own experiments I had from 1.5 ft. to 2 ft. of 
sag in a 425-ft. span. 

Yours truly, 


Gedling, Notts. J. L. Honeson, B.Sc. 








DIFFRACTION IMAGES OF RONTGEN 
RAYS. 
To THE EpIToR OF ENGINEERING. 

Str,—In No. 2020 of your journal, at page 366, an 
account is given of my demonstration of enlarged copies 
of diffraction images of Réntgen rays, held on Tuesday, 
August 24, in Section A of the British Association. I 
am very sorry to find the final sentences of that account 
put in such a way that they might be mistaken as meaning 
that Haga and Wind themselves should feel any doubt as 
to the evidence their experiments have given of the 
diffraction of Réntgen rays, and of the true nature of 
these rays as being disturbances in ether. 

You certainly will allow me to state, in addition to the 
account, which was not given by myself, that such a doubt 
does by no means exist in our own minds, and that all 
those who saw our copies, or the original diffraction 
mages—among whom I could mention a large number of 
physicists of the highest rank—quite agree with us as to 
the reality of the widening of the images, and, moreover, 
that none of them has been able to suggest any plausible 
cause to which this phenomenon could be ascribed, except 
diffraction. 

_ I should feel much obliged if you would print these few 
lines in one of the next issues of your journal. 


Yours truly, 
C. ii. WIND. 


Koninklijk Nederlandsch Meteorologisch Instituut, 
_ ... De Bilt, October i, 1904. 
[We did not intend to imply that Dr. Wind and his 
collaborator felt any doubt, and we gladly publish Dr. 
Wind’s letter.—Ep. E.] 








FRICTION OF SLIDING KEYWAYS. 
‘ To THE Eprror or ENGINEERING. 
. SIR,—The above subject at first sight appears of slight 
importance ; but when (as has actually recently happened ) 
the working of the whole of the penstock sluice-valves of 
a large dock has been disorganised through breakdown 
caused by excessive friction of this kind, the investigation 


of this matter becomes a thing of the first importance. 
i this the fact that information on this subject 
may be looked for in vain in the standard engineering 


oks of to-day, and you will doubtless find sufficient 


| where 


my notice on account of the failure of these levers. 
was asked to.determine the reason for this breakdown, 
which always occurred at the moment of disengaging the 
clutch, and to indicateacure. The failure was obviously 
due to one of two causes—either weakness of construction 
or excessive loading due to frictional resistance. 

On examining the clutch I found that it was caused to 
rotate with the shaft by means of a single key. On con- 
sideration it seemed possible that excessive frictional 
resistance to sliding of the’ clutch was caused by this 
method of driving, and I suggested a second key placed 
diametrically opposite the existing one. Following up 
this suggestion by an experimental model which, although 




















rough, placed beyond doubt the fact that when power is 
transmitted from shaft to clutch, the resistance to sliding 
of clutch is far greater when one key only is used than 
when two are used. 

In the model the shaft S (Fig. 1) was 14in. in diameter, 
with keys in proportion, and was held in a vertical posi- 
tion in a frame, as indicated. One key was fixed in 
position and the other was movable, but capable of being 
fixed in place when required by means of countersunk 
screws. ‘he clutch represented by the cylinder C was 
provided with the necessary keyways, and was capable 
of sliding along the shaft while subjected to a twisting 
couple, supplied by means of two equal weights acting 
upon the ends of the lever arms, through the medium of 
two pulleys. The weight of C was first balanced by 
means of the strings led vertically up from it and then 
down over the pulleys to weight F. 

Torsion was then applied to the clutch C by the means 
before described, and the two keys being fixed in position, 
it was found that a force represented by the weight of 
3 lb. was required to just cause C to slide up the shaft. 

One key was then removed, and the force required to 
just cause C to slide was found to be 5 lb. 

The result of this experiment showed that the fric- 
tional resistance of the clutch to sliding along shaft while 
transmitting power by means of two keys is only 60 9d 
cent. of that met with when one key only is used. Further 
experiments confirmed this. 

The following explanation seems sufficiently in accord 
with the results to be worth noting. Figs. 2 and 3 repre- 
sent cases in which one and two keys connect shaft and 
clutch. In each case the power required to be transmitted 
is the same, or, say— 


Twisting moment = re inch pounds, 





In Fig. 3 the pressure between clutch and keys is . 
at each key, and a couple is formed so that there is no 
pressure on the shaft itself. ae 

Therefore frictional resistance of clutch to sliding on 
shaft will be 
(5 +9) 
=(— be 
Zz 


=Pyz, 
which leads to the conclusion that the use of two keys to 
transmit power reduces the resistance of clutch to sliding 


P 


Ear 
2 


along shaft to about one-half. 





Needless to say that the suggestion of a second key, 
mentioned above, was carried out, and, with one or two 
/ minor alterations, has proved entirely successful. 

I am, Sir, yours faithfully, 
London. W. T. S. Burin, A.M. Inst. C.E. 











BOILER TUBES. 

To THE EpiTor or ENGINEERING 
Srr,—No one used to doubt that iron was a far superior 
material than steel for boiler tubes; but, hearing an 
Admiralty official remark lately that this preference is 
absurd, I have thought you or your readers may know if 
any trustworthy data have been taken as to the lives of 
iron and steel tubes. Even if it is proved of advantage 
to have smoke-tubes of iron, it is probable that there 
would not be the same advantage in making water.tubes 
of iron, where such tubes are straight and iron can safely 
be used. If it is the case that in the Babcock and Wilcox 
boilers both iron and steel tubes have been used, it would 

be interesting to know their comparative lives. 


Yours truly, 
Glasgow, October 4, 1904. ENQUIRER. 








Licut Raitways In Essex.—On Saturday, the 1st inst., 
the Great Eastern Railway Company opened a new light 
line from its Kelvedon Station to Tollesbury. The line 
is 10 miles in length, but at present the last section from 
the Tollesbury Station to Tollesbury Quay has not been 
completed. Although the line is styled a light one, the 
works are substantially constructed. One p fered is 
that, although there are intermediate stations at Tiptree 
and Tolleshunt D’Arcy, there will be no staff at the latter 
place. There are also no gates at some of the level- 





P = pressure on single key (Fig. 2), i | 
or = sum of the pressures on two keys (Fig. 3), 


c= distance from centre of shaft to centre of key- | 


bearing face. 
In Fig. 2, when power is transmitted, there will be | 


a pressure between key and clutch = P, and a dis-| train. The guard willa 
tributed pressure between clutch and shaft equal to sum | 
of p. 


De Povee. ; ee 
Therefore frictional resistance of clutch to sliding along | 


shaft will be | 


(P+p+pt+p+p)yp 
(P+ 2p)p 





excuse for my sendin i 
friction of slidinge ayinene, en 


Some very large sliding clutches of the claw-tooth type, | 


woud 


{ P + (atleast P)} u i 
2 P pw, say, where » = friction coefficient. 


castle. 


Great Eastern erooige 2 
| multifarious duties whi 


crossings ; but to prevent sheep and cattle from getting 
upon thelineat these points, cattle-guards have been erected 
on either side of the road. The cost of the line has been 
only 48,000/., or rather less than 50007. per mile; but, 
as already stated, the works are not yet quite finished. 
There are gradients at some points of 1 in 50. Where 
a heavy road traffic is anticipated, gates have been pro- 
vided ; but, with two exceptions, these gates will have to 
be opened and closed a the. fireman and guard of the 

o have to act as booking-clerk 
as well as gate-keeper. The contractors were Messrs, 
Walter Scott, Middleton, and Co., of London and New- 
Mr. Riach was engineer to the contractors, and 
Mr. F. Saunders acted as assistant to Mr. E. Wilson, the 
engineer. In consequence of the 
ch will have to be discharged by 
the guard and fireman, only a low rate of speed will be 


attempted upon the line, between 30 and 40 minutes being 
| allowed for covering its 10 miles. 
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THE EFFECT OF TORPEDO EXPLOSIONS. 


Ir will be remembered how, on June 12 last, 
the Russian cruisers Rossia, Gromoboi, and Rurik, 
unexpectedly emerged from the harbour at Vladi- 
vostock, and took the offensive against Japanese ship- 
ping. On the third day out they fell in with the 
steamers Sado Maru and Hitachi Maru, both of 6000 
tons, in the Tsushima Straits, transporting soldiers 
and military stores from Shimonoseki to the mainland. 
The Hitachi Maru, commanded by Captain Campbell, 
refused to stop, and was sunk by the guns of the 
Gromoboi ; but the other vessel, disabled by gun-fire, 
hove to, and such of the non-combatants as desired 
were allowed to leave in boats. She was then torpedoed 
on both sides by the Rossia, and the squadron hur- 
ried northward again, leaving her apparently sinking. 
She remained afloat, however, and was towed home 
by the Hino Maru in the condition shown in the 
photographs on page 472, which we are able to 
reproduce by the courtesy of the London manager 
of the Japan Mail Steamship Company, to whom 
she belongs. From the appearance of the vessel in 
Fig. 1, which represents her after being towed into 
port, one would hardly suppose her to have suffered 


; 
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very serious injuries, whereas below the water-line 
po huge holes had been torn in her sides that it is 
almost incredible how she could remain afloat at 
all. The first torpedo struck the vessel on the star- 
board side opposite the engine-room, leaving a hole, 
as shown by Fig. 2, 16 ft. by 17 ft. in the out- 
side shell, through which, in the original photograph, 
the machinery in the engine-room is visible. The 
main condenser, the high-pressure front column, 
the sole-plate, the air, feed, and bilge-pumps of the 
main starboard engines, were smashed, the star- 
board pocket-bunker entirely blown up, and the 
ballast-pump, donkey-pump, and spare crank-shaft 
carried away to the other side of the ship. Thescreen 


bulkhead between the engines and boilers was also | P 


erie d destroyed, and the starboard double-ended 
oiler was bodily shifted a fewinches forward. Fig. 3 
shows the effect of the second torpedo on the port 
side. It exploded in the cross-bunker forward of the 
boiler space on that side, leaving a hole 7 ft. by 13 ft. 
in the outside shell, smashed the bunker bulkheads, 
and carried the port duuble-ended boiler some inches 
aft. About 150 shells are reported to have struck the 
vessel before she was disabled by two of them bursting 
in the engine-room. The damage caused by the 
entrance of a shell is seen by Fig. 4, above, which 
shows the hole which a shell pierced in the upper deck 
sheerstrake on the starboard side. 








Gotp tn Mapacascar.—Valuable gold discoveries 
have been made in Madagascar during the past few 
weeks. In the Betsiriry district on the West Coast a 
rich deposit has been found, and a bagful of samples has 
been taken to the capital. Some pieces give at least 
50 per cent. gold, and the poorest samples yield 100 oz. 
to the ton. The quartz is tine grained, and carries both 
coarse and fine gold with little pyrites. The property, 
which is about 40,000 acres in extent, was recently offered 
in South Africa for 56,0002. ; but since the discovery the 
offer has been withdrawn. The ground is being success- 
fully worked for alluvial mining, and reefs were discovered 
by tracing the gold to its source. Another rich quartz 
reef is also reported to have been found 180 miles south- 
west of the capital. 


MOTOR - BOGIE FOR 


A supsect which has engaged very considerable 
attention, in view especially of the use of electric 
motors of high power on railways, is the design of the 
trucks, which not only carry the heavy motors them- 
selves, but, by reason of this, actually become power- 
fully-equipped locomotives, through which the vehicles 
have to be propelled. The illustrations which we 
publish on this and the opposite page show the 
method introduced by Mr. H. A. Hoy, M. Inst. 
C.E., in connection with the electrification of the 
Liverpool and Southport section of the Lancashire 
and Yorkshire Railway. The design of the bogie 
itself carries with it no special novelty, the truck 
being of simple and substantial construction, but 
the method adopted of carrying the load through the 
springs will commend itself to our readers as being 
a cheap and mechanical arrangement. The principal 
object which Mr. Hoy had in view, and has success- 
fully accomplished, was the superseding of the old 
cumbersome form of ‘‘ swan-neck ” compensating-bar, 
which is difficult to make, unnecessarily heavy, and 
unmechanical in its application. : 

On referring to our illustrations, it will be observed 
that the compensating-bar, in the first place, carries 
the load through spiral springs in the conventional 
manner; but in the next step, instead of bending 
upwards in ‘‘swan-neck” form, and resting upon the 
axle-box crown, it has been made straight ; and as it 
rests upon the ‘‘knife-edge” of a small stretcher- 
piece, the stress is taken direct upwards by means of 
the bridle which embraces the axle-box. When neces- 
sary to change wheels, &c., all that has to be done 
is to jack up, slip out the short stretcher-pieces, 
and draw through the bar, the slot-holes in the bridle 
being sufficiently large for this to be done. With 
such an arrangement it will be noticed that the axle- 
box moves in the bridle through the working of the 
small crown spring, and the bridle in its turn moves 
between the horn-blocks through the working of the 
main spiral springs placed between the sole-bar of 
the bogie and the compensating beam. The dimen- 
sions of the several parts are given on the drawings 
reproduced. The compensation-bar stretcher and bridle 
are of mild steel. 

The whole of the motor bogies in use on the Liver- 

ool and Southport Electric line were constructed as 
illustrated, and equipped with two electric motors of 
150 brake-horse-power each. These motors were made 
by Messrs. Dick, Kerr, and Co., of Preston. They 
are suspended on three sets of Messrs. Spencer, 
Moulton, and Co.’s concentric india-rubber cushion 
springs. These trucks are constructed for all kinds 
of railway service by Messrs. Beyer, Peacock, and 
Co., Limited, Manchester, to the orders of Messrs. 
Spencer, Moulton, and Co., 110, Cannon - street, 
London, E.C. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, September 20. 
AFTER several weeks of discussion, and not a little 
wrangling, new prices for steel billets have been 
established at a reduction which went into effect on 
September 20. Under this arrangement billets will be 
delivered in Chicago at 19.50 dols. plus 3 dols. 
freight, making the price there 22.50 dols., which 
amounts toa reduction at that point of 1.50 dols. a 
ton. The price at this point is 24.25 dols., which 
amounts to a cut of 2.35 dols. The price at New 
York is 22.40 dols., showing a cut of 2.65 dols. A 
similar cut has been made for all other large distribut- 
ing points. While this reduction is not what was 
anticipated, nor such a reduction as consumers con- 
sidered themselves entitled to, the trade has accepted 





| the reduction in good faith, and large contracts are | 





ELECTRIC TRAINS. 


CONSTRUCTED FROM THE DESIGNS OF MR. H. A. HOY. 





now being placed. It will be some time before 
the magnitude of the demand can be more than ap. 
proximately estimated. 

The reductions in pig iron have been followed by 
heavy buying. Both large and small buyers of pig 
iron are making limited purchases, while the larger 
concerns are negotiating at present for still further 
reductions, which appear probable because of the 
anxiety of a good many furnace-owners, north and 
south, to secure business for forward delivery. The 
most encouraging feature of the market this week is 
the efforts of many of the larger consumers, who buy 
in 10,000-ton lots and larger, to contract for the 
delivery of iron into next year. For a year past 
the contrary policy has been pursued. Buyers, both 
large and small, have been purchasing in small lots of 
just sufficient magnitude to keep their plants going. 
The southern pig-iron producers are declining to enter 
into long contracts at present prices. That is to say, 
they will not accept contracts at present prices for 
delivery next year. The managers may yet reconsider 
this determination, and accept business even at con- 
cessions for next year’s delivery. Inquiries are coming 
from consumers of all kinds of pig iron, especially from 
pipe works and manufacturers of machinery, besides 

uilders of engines, pumps, cars, and heavy material 
of such kinds. Several pipe works are in the market 
for lots varying from 5000 to 10,000 tons. Northern 
iron is sharing in the activity, but the makers, while 
glad to do business, regret their inability to exact more 
tavourable prices. The general situation has improved 
remarkably since therecent reduction, and it is probable 
thatthe bulk of the business done forthe next month will 
be practically at the quotations now given. Foundry 
irons are also meeting with a fair demand, but it must 
be said that a good many of the larger foundry con- 
cerns are not purchasing heavily, though they are 
negotiating. The Carnegie Steel Company has in- 
creased its output by 100,000 tons per month, which 
is a remarkable incréase and indicates a sudden change 
of policy on the part of that company. Nearly all its 
furnaces are now working to maximum capacity. 
Other furnace companies will probably follow suit 
within a short time. 

The reduction in sheets and tin bars to 21.50 dols. 
has exerted a most favourable effect upon the entire 
steel industry. The smaller concerns fought against 
the reductions which have been made, but the 
United States Steel Corporation adhered to their 
determination, formed some time ago, to reduce 
prices sufficiently to meet the expectations of the 
market. Large sales of billets were made in Pittsburg 
this week, and plates and structural material, includ- 
ing beams and angles, have also profited by the general 
reduction, There is also a better movement in bars, 
sheet iron, and merchant steel, as well as in tin-plate. 
Within a few days 2050 tons of steel and wire pro- 
ducts and iron pipe have been shipped from Baltimore 
to Europe, 1804 tons of billets to Liverpool, and 
110 tons of rails from New York to Malta. There were 
also liberal exports of pig lead this week from this 
city and New York to British ports. The total ship- 
ments yesterday were 1245 tons, of which 725 tons 
were shipped from New York and 520 tons from 
Philadelphia. ms 
September 27. 

The steel industry is gradually but surely improving 
throughout the United States. The tone ol the 
market is better, and while individual purchases are 
not in general very large, the aggregate of business 88 
compared with two or four months ago is decidedly 
heavy. Prices in all lines have declined, excepting 1 
steel rails, and in this branch there are still prob- 
abilities of a reduction to probably 24 dols. One strong 
reason for opposing any reduction is that the rail- 
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MOTOR-BOGIE FOR THE LIVERPOOL AND SOUTHPORT ELECTRIC RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR. H. A. HOY. 


(For Description, see opyosite Page.) 
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makers would be obliged under the terms of contracts! the readjustment of prices, which admits of large | into blast. In finished material there is a better tone, 
mace with buyers to return some millions of dollars, | orders for railway material. There is nothing now in| and buying is more gencral, especially for bars, sheets, 
which 1s not a very pleasing prospect. | sight to afford grounds for apprehending any reaction. | merchant steel, and material of that kind. The agri- 

More capacity is steadily coming in; the plate and | The United States Steel Corporation has 79 per cent. | cultural interests are in the market for large quantities 
structural mills, which have been running very slack | of its increased furnace capacity at work, and other | of stock, and seme consumers have such faith in prices 
for months, are now doing better, in consequence of | large pig-iron producers are putting some furnaces | at the present that they are contracting for delivery as 
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late as next April. In building operations in general 
material is in great demand, such as iron and steel, 
lumber, brick, stone, and concrete. 

Concrete for heavy buildings is being much more 
largely used, and at the present rate of progress it will 
be the main material for certain kinds of engineering 
construction. 

The latest reports from a number of interior points 
as far as St. Louis all indicate the prospects of an in- 
creasing amount of business. The foundries through- 
out the Western States appear to be accumulating a 
good many orders. The founders are larger buyers 
than they have been for some time, and this week 
negotiations are pending for large supplies of Nos. 1 
and 2 foundry, as well as lower numbers for castings. 

The casting founders where water-pipe is turned 
out are extremely busy, and some of these manufac- 
turers are unable to book some recently-submitted 
business. Sales of foundry have been made in Eastern 
Pennsylvania on a basis of 13 dols. ; in Western Penn- 
sylvania, 12 dols. ; in Alabama, 9.59 dols. ; basic iron 
has been sold ia large lots in Eastern Pennsylvania 
at 12 dols., and in the Mahoning and Shenango 
Valleys at 11.50 dols. These prices indicate that 
there has been but little change in crude-iron quota- 
tions for some months. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a large amount 
of options overhanging the market last Thursday, making 
the course of prices uncertain. American prices had been 
rather mixed, though the firmer tone predominated, if 
anything. The warrant market again displayed firmness 
on Friday, but business was still inactive; most of the 
transactions were of a forward character. Cleveland was 
dealt in at 43s. 3d. two months, and at 43s. 44d. three 
months. The cash quotation at the finish showed a gain 
of 14d. per ton, and the month’s price $d. At the close 
there were sellers of Cleveland warrants at 43s. 1d, cash 
and 43s. 34d. one month. The settlement prices at the 
close were :—Scotch, 503. 3d.; Cleveland, 43s. 3d.; hema- 
tite iron, 52s. 3d. per ton. A couple of lots were dealt in 
at 43s. 3d. two and three months, and 1500 tons realised 
433. 44d. three months. On Monday a good business 
was done in the warrant market, and the tone was 
firm. London was reported to have been buying. There 
was certainly an improved feeling, brought about partly 
by an improvement in the Stock Exchange. Between 
1300 and 1400 tons of Cleveland were dealt in, and the 
cash price gained 1d. per ton, and the month’s quota- 
tions 14d. Both forenoon and afternoon, 43s. 44d. was 
paid, and there were sellers at 43s. 2}d. cash and 43s. 4d. 
one month. A moderate amount of business was done in 
the warrant market, and the tone was firm, in sympathy 
with the advance in American iron at New York. It seems 
that an advance of 1690 tons in Middlesbrough iron in the 
public stocks has had a counteracting effect. The settlement 
prices were :—50s. 3d., 43s. 3d., and hematite iron 52s. 3d. 
‘he market was strong this morning on continued London 
support. Cleveland warrants advanced 2d. to 43s. 7d. 
cash and 43s. 9d. one month sellers. The business done 
was very small, only 2000 tons being sold. There was a 
little more doing in the afternoon, but the tone was dull, 
and from 4d. to 1d. lower. The turnover amounted 
to 3500 tons of Cleveland warrants, which were 
dealt in at 43s. 6d. cash, from 43s. 9d. to 43s. 8d. 
one month, and to 43s. 84d. three months. Business 
has been rather slow this week. In the week ending 
last Saturday about 12,000 tons changed hands, of 
which 6000 tons were three months’ business, at 433. 1d. 
to 433. 43d. The stocks of Cleveland have increased 
during the week 2041 tons. The furnaces in blast in 
Scotland number 85—the same as last year. 


The Local Steel Trade.—Comparatively quiet conditions 
prevail in the Scotch steel trade, and the new business 
being done is a little more than sufficient to keep the 
mills going. One or two good orders have been placed 
at the recent reduced price for angles, but that figure will 
only hold good for a very short time ; it is not quite clear 
what effect the reduction may ultimately have. It is 
understood that some good specifications for prompt de- 
livery have been in the market, and as English makers 
are competing for these, a reduction is made so that the 
orders may not leave the district. A slight falling off ig 
reported in the demand for plates, although re are 
still sufficient orders in makers’ books to keep the mills 
well employed for some time ahead. akers of 
eae and angles have so far failed to convince the 
North of England firms engaged in the same manu- 
facture that a working agreement based on the regulation 
of prices would be of mutual advantage. Negotiations, 
however, are still said to be proceeding. It is said that 
‘‘what the Scotch houses desire to see is the formation 
between themselves and their competitors in the North 
of England of some such scheme for regulating the prices 
of steel plates and angles as that at present in force in the 
steel-rail trade.” At a specially-convened meeting in 
Glasgow last week it was, after prolonged discussion, 
agreed to reduce the prices of steel angle-bars to 5/., tees 
to 6/., bars to 6/., and channels to 5/. 6s. 3d., all less 
5 per cent. In each case the reduction is 2s. 6d. per ton. 


Sulphate of Ammonia.—Business in this commodity 
continues to be done for prompt at about last week’s 
prices—11/. 17s. 6d. to 12/.—and for forward it may be 
quoted at even a little better—11/. 17s. 6d. to 117. 18s. 6d. 
~—and for January to June at 12/. 5s. per ton. Lower 


prices are accepted in some places, but those given refer 
to Gla‘ gow an 


Leith. 





Shipbuilding Contracts.—Shipbuilding prospects are 
improving at Dundee. The shipbuilding company of 
that town, have secured a contract for a salvage steamer 
for Spanish owners, making three vessels in course of con- 
struction in their yard.—It is reported that the Lancashire 
and Yorkshire and the London and North-Western Rail- 
way Companies will soon place orders for several new 
steamers, to be, it is said, the fastest in the cross-Channel 
traffic. The service between Fleetwood and Belfast is to 
be developed greatly.—Messrs. D. J. Dunlop and Co., 
Port Glasgow, have contracted to build for Messrs. Elder, 
Dempster, and Co., Liverpool, a twin-screw steamer of 
about 1000 tons gross. Engines will be supplied by the 
builders, whohave built several vessels for the same owners. 
—Messrs. Caird and Co. have nothing but P. and O. work 
onhand. The keels of two vessels recentlycontracted for— 
of 9500 tons and 7300 tons—have been laid, and an overhaul 
is being made on a P. and O. steamer. Two other vessels 
are expected shortly for overhaul. It is interesting to 
note, as showing the strong link that binds the interests 
of Messrs. Caird and Co. with the P. and O. Company, 
that of the 58 vessels which constitute the present P. and O. 
fleet, 33 were built by Messrs. Caird at Greenock, snd six 
were built by other firms on the Clyde, and seven at 
Belfast, eleven in England, and one—the small steamer 
Gutzstaff—at Shanghai. 


The Coal Trade in the West of Scotland.—The coal 
trade of the West of Scotland has undergone very little 
change in price during the past week. Generally speak- 
ing, the somewhat improved demand for some classes of 
fuel has been maintained, and prices rule steady. House 
coal is in fair request, but otherwise unaltered. Steam 
coal is rather quieter again, but quotably no lower. Splint 
moves off more freely at last week’s level of price. 
Ell of the best quality continues in good demand, with 
price firm, and there is also a readier market for the 
poorer sorts of this class. Treble and double nuts have 
a ready sale, and values are the turn harder. First-class 
dross and single nuts, and all kinds of small stuff, have a 
free outlet, and prices have, if anything, a higher ten- 
dency. It isa matter for congratulation that the Con- 
ciliation Board have so far arranged the question of 
wages that all danger of interruption of work at the col- 
lieries is, for the time being at least, out of the way. 
Quotations f.o.b. Glasgow may be taken to-day as fol- 
low :—Steam coal, 8s. 3d. to 8s. 6d.; splint, 83. 3d. to 
8s. Gd.; and ell, 8s, 14d. to 83. 104d., according to quality. 








A Recorp 1n Tramway Construction.—The con- 
struction of the permanent-way for the Birmingham Cor- 
poration Tramways has had to be carried out under 
unusual difficulties, owing to the fact that the line traverses 
the centre of the city, where the traffic is at all times 
very heavy ; and it was a condition of the contract that 
not only should a portion of the road be preserved intact 
for vehicular traffic, but that a complete temporary tram- 
line should also be maintained, over which the steam cars 
could continue their service. How dense was the tram- 
way traffic may be gathered from the fact that no fewer 
than 1000 cars per day have been known to pass a given 
spot. In spite of the difficulties of carrying out the re- 
construction of crowded thoroughfares, Messrs. Dick, 
Kerr, and Co., the contractors, completed the work— 
which included 9820 lineal yards of single track and 
eleven junctions, with 20,000 square yards of new paving 
outside the tramways—in twelve weeks. In order to do 
this, the work for several weeks was completed at the 
rate of over 2300 yards per week—a performance which is 
— taking into account the difficult conditions 
involved. 





THe WenzeL Scutprurinc Macuine.—A machine for 
the mechanical reproduction of sculpture or carving in 
any material is now being introduced into this country 
by Machine Sculpture, Limited, 274, Cannon-street, E.C. 
The machine makes full-size copies of any model, having 
no pantagraph motion for enlarging or reducing the scale. 
The original model is clamped between centres on a hori- 
zontal bench, and is held in any required position by 
means of a divided head. On both sides of it one or more 
blocks of the material to be operated on are held in a 
similar manner. Above this bench is suspended a light 
iron frame, delicately balanced, and capable of any kind 
of motion or rotation, so long as it always moves parallel 
to itself. The frame carries a number of belt-driven 
sensitive drills, one for each copy to be made, running at 
about 3000 revolutions per minute; while above the 
model in the centre is a dummy drill or pointer, 
which is guided by hand over the surface of the 
model. In the earlier stages of the work a large 
drill is used so as to remove the material rapidly, 
and the dummy, of course, is of corresponding size ; 
but as the copies begin to assume their exact form the 
drills and pointer are changed for smaller ones, which can 
follow every detail of the original. At intervals, both 
model and copies are rotated through a corresponding 
angle by means of the divided heads, so as to bring every 
side into the most convenient position for working. 
When hard marble or metals are being operated upon, a 
jet of water is kept playing upon the points of the cutters, 
which, for steel engraving and similar work, are diamond- 
tipped. Extremely fine detail can be reproduced with 
the machine if desired, but in general the tinal smoothing 
and finishing touches would be given by the hand of the 
artist. aL caryed capitals and architectural mould- 
ings, for which no great finish is necessary, can be pro- 
duced by unskilled labour in a fraction of the time re- 
quired for hand-carving ; and we saw complicated groups 
of statuary and ivory carvings, which had been done by 
the machine, which would compare favourably with much 
of the best hand labour. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron and Steel Trades.—Makers of pig iron, as 
well as merchants, continue to give very gloomy accounts 
of the state of the iron trade. So far this quarter there 
has been little or no buying forward, and current require- 
ments are still very limited. Prices have moved about in 
a small way, but the following are the quotations :—West 
Coast hematites, 62s. 6d. to 65s. per ton; East Coast 
ditto, 58s.. Gd. to 59:.; Lincolnshire No. 3 foundry, 
45s. Gd. ; forge ditto, 443. 6d.; Derbyshire No. 3 foundry, 
47s. to 483. ; forge ditto, 443. to 45s.; bars, 6/. 10s, 
and sheets 8/. 10s. to 87. 15s. The demand for Swedish 
material is only normal, although two firms, who have 
heavy contracts on hand for specialities, are taking large 

uantities of certain brands. Sweden has been passing 
through another long dry season, and as a consequence 
some works have had to be closed. Complaint is being 
made of delay in deliveries, but there is difficulty in ob. 
viating it. Stocks are low, alike in the hands of malers 
and of merchants, and there is no probability of any Crop 
in prices at present. Some of the crucible steel houses 
are doing rather better, but generally the trade is quiet. 
In the file and tool branches business is dull and employ- 
ment scarce. 

South Yorkshire Coal Trade.—There is nothing very 
special moving in the several Lranches of the coal trade, 
The tonnage of steam coal going to both Hull and 
Grimsby is still large, and the railway companies are not 
only taking their full contract quantities, but are buying 
beyond them. A few of the large firms are increasing 
their consumption of fuel, but generally the demand is 
below the normal. Most of the gas works are increasing 
their stocks. ‘There was quite a rush of orders for house 
coal in anticipation of the rise in prices on October J, and 
now there is not so much doing. Prices have not yet 
been advanced at all the collierier. Engine slack and 
ordinary common fuel are more plentiful, but prices keep 
up fairly well. A steady business is going on in coke for 
steel-melting purposes at 23s. to 24s. per ton delivered in 
Sheffield. Washed blast-furnace coke is realising from 
lls. to 12s. per ton. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Clevcland Iron Trade.—Yesterday there was a 
rather large attendance on ’Change, the market was 
cheerful in tone, a fairly satisfactory business was re- 
ported, and quotations for several kinds of pig were ad- 
vanced. Forge qualities of Cleveland iron, however, fell 
by 3d. per ton. Traders took a more hopeful view of the 
future than they have been inclined to do of late, and 
there were a few inquiries on forward account. A very 
satisfactory feature of the market was tbe inclination of 
sellers to hold out for more for forward delivery than 
they were prepared to accept for prompt. No.3 g.m.b. 
Cleveland pig changed hands at 43s. 38d. f.o.b., and 
that price was generally named. No. 1 was up to 
453. Both these rates were an advance of 3d. No. 4 
foundry remained at 42s. 9d. The lower qualities were 
very plentiful, and were cheaper than a week ago. 
Grey forge was 41s. 6d.; mottled, 40s. 6d.; and white, 
40s. 3d. East Coast hematite pig showed further 
improvement, owing to better demand and the upward 
tendency in Spanish ore caused by dearer freights. 
Mixed numbers sold at 503. for early delivery—a rise 
of 3d.—and a similar advance was made for No. 1, the 
price being 503. 3d. No. 4 foundry hematite still 
stood at 47s. 9d. Rubio ore (50 per cent.) could still be 
bought at 14s. 6d. ex-ship Tees, Dut some dealers asked 
14s. 74d. Freights Bilbao-Middlesbrough were fixed at 
4s. 74d. To-day the market was very strong, owing 
chiefly to the rather smart rise in Middlesbrough war- 
rants, the closing price of which was 43s. 64d. cash 
buyers. This caused No. 3 Cleveland pig to rise to 
48s. 44d., and few sellers would entertain offers at below 
that figure. Other quotations were the same as yesterday. 

Manufactured Iron and Stecl.—Very little new can be 
reported of the manufactured iron and steel industries. 
Most branches are characterised by quietness, and the 
outlook is somewhat discouraging. Steel hoops are now 
6l. 2s. 6d., and steel bars 6/.—a drop of 5s. in each case. 
Prices for other descriptions are not quotably changed. 
Market rates stand :—Common iron bars, 6/. 2s. 6d.; 
best bars, 6/. 128. 6d.; iron ship-plates, 6/. 7s. 6d. ; iron 
ship-angles, 6/. 2s. 6d.; steel ship-plutes, 5/. 12s. 6d.; 


steel ship-angles, 5/.; steel joists, 5/. to 5/. 5s. ; steel 
boiler-plates, 7/.; steel sheets (singles), 7/. 53. ; steel 
sheets (doubles), 72. 15s.; and heavy sections of steel 


rails, 4. to 47. 10s.—all less 24 per cent. discount, except 
rails, which are net at works. 


Shipments of Iron and Steel.—September shipments of 
iron and steel from the Tees reached only the disappoint- 
ing total of 114,416 tons, of which 72,106 tons were pig 
iron, 15,416 tons manufactured iron, and 26,894 tons steel. 


The pig iron sent abroad reached 39,015 tons, and the 
i Scotland 


sy despatched coastwise 33,091 tons. E 
received 24,697 tons of pig; Sweden, 8770 tons; Ger- 
many, 8645 tons; and Italy, 5861 tons. Manufactured 


iron shipped foreign amounted to 17,011 tons, whilst the 
quantity despatched coastwise reached 7672 tons. Of the 
steel cleared 17,011 tons went abroad, and 9883 tons coast- 
wise. India took 3838 tons of manufactured iron and 7457 
tons of steel, being the largest customer for both articles. 


Coal and Coke.—Fuel is only quiet. There is improve- 
ment in the demand for gas-coal, and shipments are well 
maintained, but prices are not altered. Bunker coal is 
in better request, but the supply is very plentiful. Un- 
screened Gutbats bunkers range from 73. 10}. to Ss. 3d. 
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f.o.b. Household coal is selling a little more freely. 
Coking coal shows a downward tendency. Coke is also 
cheaper, 133. 9d. being the general quotation now for 
medium blast-furnace qualities. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has ruled dull, and few 
fresh transactions have been carried through for prompt 
or early shipment. The best large steam coal has made 
13s. 6d. to 13s. 9d. per ton, while secondary qualities 
have brought 12s. to 13s. per ton. House coal has shown 
little change, but the demand at present has not been 
very active. The best ordinary household coal has made 
13s. 6d. to 14s. 6d. per ton, while apa, gy ra have 
been quoted at 103. 6d. to 13s. per ton. No. 3 Rhondda 
large has made 13s. to 13s. 3d. per ton. Foundry coke 
has brought 17s. 6d. to 18s. 6d. per ton, and furnace 
ditto 15s. to 16s. 6d. per ton. As regards iron ore, Rubio 
has made 13s. 6d. per ton; Almeria, 13s. 6d. to 13s. 9d. 
per ton; and Tafna, 14s. 6d. to 14s. 9d. per ton; charges 
including freight to Cardiff or Newport. 


The Tin-Plate Trade.—The Kidwelly Tin-Plate Works, 
the oldest works of the kind in the kingdom, have re- 
started. Three mills have been set going, and three 
others will start as soon as they are ready. 


Welsh Coal for Russia.—A few weeks since it was 
announced that Mr. Boeckel, of St. Petersburg, con- 
tractor to the Russian navy, had placed orders t rough 
the Hamburg-American Line with five Cardiff firms for 
the shipment of 160,000 tons of various qualities of steam 
coal during September, October, and November. It is 
now reported that this quantity has been further aug- 
mented, the orders being distributed partly with the 
same firms and partly with other coal exporters. Several 
German vessels, and also one or two of other nationalities, 
have been loading coal at Cardiff presumably on Russian 
account. In addition to vessels previously named, the 
German steamer Thea has sailed with 5300 tons of coal 
for Hong Kong. 


The Swansea Valley.—The activity recently noted in 
the tin-plate trade has shown no signs of falling-off, the 
whole of the works, with one exception, being in full 
operation. The steel trade, although not actually de- 
pressed, is somewhat quieter; this is attributable to 
foreign competition. The foundries have been rather 
quiet, and the depression recently observable in the coal 
trade has become more pronounced. 








PERSONAL.—Messrs. John Davis and Son, Limited, of 
All Saints Works, Derby, have removed their London 
offices from 26, Victoria-street, S.W., to Camomile-street 
Chambers, London, E.C. 





Tar Zytpertast System or Tramway Pornts.—The 
operation of points on tramways is usually done either 
by pointsmen stationed in sentry-boxes at the junctions 
along the route, or by the driver or conductor of the car 
descending and moving the points before the passage of 
the car. ‘To avoid the delay and expense caused by this 
primitive method of working a system by wilieh the 
driver controls the direction of the car from the foot-plate 
has been introduced by the Zylberlast Patent Point Syn- 
dicate, 20, Cross-street, Manchester. According to this 
system, which can be readily applied to any existing ty 
of permanent way, the cars need not stop, nor need the 
conductor or driver leave his post, a depression of a pedal 
by the latter being all that is required to switch the car 
off, on to another track. When overhead wires are used, 
the trolley-switch is operated at the same time, and by 
the same means as the points, so that the driver’s extra 
duties are confined to placing his foot on the pedal when 
he wishes to change the direction of the car. A pedal 
1s arranged at both ends of the car, connected by a 
bell-crank to a vertical sliding-rod fixed to the frame 
just in front of the wheels. As the car approaches 
a set of points which require to be moved, the driver 
lowers the sliding-rod by means of the pedal, and as it 
moves forward with the car it comes in contact with a 
projection on the side of the point tongue, below the 
level of the rail grooves, and shifts the point over as re- 
quired. The rod is raised by means of a counterbalance 
when the pedal is released, or is forced upwards again by 
the inclined bottom of the point-box if the driver does 
not remove his foot. The points are so arranged that 
they automatically return to the normal position, though 
if for any reason this should not occur, a smallroller fixed 
to the back of the car-bogie returns thém: positively as 
soon as the wheels have passed over. To move the 
trolley-switch simultaneously with the points a wire is 
taken from the latter to the foot of a mast at the side of 
the road. The wire is led up the side of the mast and 
across overhead to the trolley-switch, bell-cranks being 
inserted where it changes its direction, and springs keep- 
ing the wire in tension. i 
trolley-switch from returning 
trolley, even if the latter should be so far behind that 
the rail-points have returned to their initial position. 
it will be seen that, in addition to the advantages of 
Coing away with pointsmen and sentry-boxes, the system 
obviates the necessity of two overhead wires on a single 
track with pg Sa aon At present on such a track 
the Board of Trade Lg roe gy require a hand-worked 
overhead switch at each loop, ora double set of line wires 
the whole distance. The latter alternative, in spite of 
its cost, is chosen, for the sake of simplicity; but by con- 
necting the overhead switch to the 


in the manner mentioned above, cheapness would 


a.tained without the sacrifice of simplicity. 





An ingenious device prevents the | 
fore the passage of the | 


ordinary spring-points | 
be ' country. The hull is of steel, 90 ft. long by 23 ft. beam, 


MISCELLANEA. 


TuHE Board of Trade have recently confirmed the Tick- 
hill Light Railway (Extension of Time) Order, 1904, and 
the Brackenhill Light Railway (Extension of Time) 
Order, 1904, amending the respective orders of 1901. 


On September 17 a meeting of Committee A of the 
American Society for Testing Materials on Standard 
Specifications for Iron and Steel assembled at the house 
of the American Society of Civil Engineers, to meet 
Mr. Leslie S. Robertson, secretary of the Engineerin 
Standards Committee of Great Britain, who explain 
what was being done in relation to engineering standards 
in this country. 


A paper on ‘‘The Relative Value of Refrigerating 
Machines on the Compression System, and the Relative 
Value of Wet and Dry Air Cooling,” will be read by 
Herr Richard Stetefeld, of Berlin, editor of the Zeitschrift 
fiir dic Gesammte Kalte Industrie, before the next meet- 
ing of the Cold Storage and Ice Association, at Caxton 
Hall, Westminster, on Monday, October 31, at 7.30 p.m. 
Tickets of «admission may be obtained of the hon. secre- 
tary, 19, Ludgate-hill, London, E.C 


According to the Iron Age, the average cost of moving 
freight in various countries is said to be as follows :— 
Great Britain, 2.30 dols. per 100-ton miles; Austria, 
2.05 dols.; France, 2 dols.; Germany, 1.88 dols.; Russia, 
1.75 dols.; and the United States, 72 cents. These 
figures place the American railroads so far in advance of 
European countries that ‘there is no second.” The 
London and North-Western Railway is one of the best 
operated of the English roads, and here the cost is placed 
at 1.49 dols., the average train load being 72 tons. With 
an average train load of 387 tons, the New York Central 
Railway shows a cost of 41.5 cents, while the Pennsy]l- 
vania Railroad, with518 tons, operates ata cost of 40 cents. 


A committee of the Master Car and Locomotive 
Painters’ Association has recommended that for the proper 
protection of steel freight-cars, all scale, rust, and grease 
should be removed from the plates, &c., by means of a sand- 
blast before any paint is applied. During construction 
all overlapping metal joints should be treated with a 
thick asar'y Si moisture-repelling paint. The paint 
used should of an elastic nature, and not less than 
three coats applied, the first to be put on immediately 
after sand-blasting, and the others at sufficient intervals 
to allow the complete drying of the previous coat. The 
general opinion of the meeting appeared to be that 
graphite or carbon paints afforded the best protection for 
steel surfaces, though all speakers emphasised the neces- 
sity of the plates being thoroughly sand-blasted before 
use, 


The economic utilisation of coke-oven gases for the 
heating of coke-ovens and steam-boilers, for driving gas- 
motors, and for the supply of illuminating, heating, and 
power gas, is described = Ziebarth (Zeitschrift des Ober- 
shlesischen Vereins, 1904). An exhaustive article has 
been published by Baum (Gliickauf, vol. xl., pages 84 to 
86, and pages 417 to 430) on the utilisation of coke-oven 
gases for driving gas-engines. Compared with the in- 
stallations for using blast-furnace waste gases as motive 
power, the number of installations for the direct produc- 
tion of power from coke-oven gas is small. The oldest 
is the 12-horse-power motor at the Altenwald Coke 
Works. The installations of importance are of quite 
recent date. In the Saar coal-field, at Neunkeichen, a 
200-horse-power motor has been at work since 1901. At 
the Minsterstein Colliery there is a 125-horse-power 
engine, and a 350-horse-power engine at Lothringen Col- 
liery. In Upper Silesia there are two large coke-gas 
power plants, one at Beuthen, with four Kérting motors 
of 300 horse-power each, and one at the Borsig Works, 
with a 600-horse-power motor. Particulars are given of 
fifteen motors, aggregating 4860 horse-power, driven by 
coke-oven gas. 

“‘Kryptol” is the name given by Messrs. Becker and Co., 
of Berlin, to a resistance material which they apply in a 
novel way for domestic and technical electric heating. 
The material is a mixture of carbon, graphite, silicates, and 
some metal, and the point is that it is applied in loose 
heaps between suitable electrodes. Strewn on a firebrick, 
for instance, kryptol makes a simple electric stove. A 
mufile to be heated is placed on Secheheta, and kryptol is 
packed round it between two electrodes. In the case of 
a crucible two ring electrodes are used—one above, the 
other below. The new material is very convenient also 
in the laboratory — for instance, for combustion-tubes. 
The iron trough on which the tube rests is lined with 
firebrick, and electrodes of horseshoe shape are fitted 
round the tube at the spots to be heated, the space be- 
tween the ‘electrodes ibeing filled with kryptol. When 
Dr. A. Voelker described these applications in a discourse 
before the Verein zur Beférderung des Gewerbefleisses 
|in May last, the chairman, Dr. Wedding, objected that 
|a good deal of heat would be wasted, and that this 
waste could be reduced by compressing the resistance. 
Dr. Voelker admitted the waste, but any resistance regu- 
lation would do away with the convenience of the simple 
arrangement. Dr. Voelker also mentioned that the 
experiments with arc furnaces for glass-melting had not 
been altogether successful. 


The new fire and salvage steamer Firefly, built by 
Messrs. Merryweather and Sons, Limited, to the order 
of the Manchester Corporation, was exhibited in action 
on the Thames on Wednesday last, before being towed 
round the coast to the Manchester Ship Canal, where she 
| will be used for fire protection and salvage operations. 
|The boat, which, with its full equipment, cost nearly 
10,006/., is the most powerful yet put into service in this 





, and draws only 3 ft. of water, so that it can work in very 





shallow water. It is divided internally by water-tight 
bulkheads, the after compartment being used as a hose- 
store, the two compartments amidships as engine-room 
and boiler space respectively, and the forward one as a 
cabin. '‘I'wo boilers of the locomotive type are fitted, 
each of €00 horse-power, working at 130 1b. per square 
inch, either of which will drive the whole of the machi- 
nery. A pair of Weir pumps feed the boilers either from 
fresh-water tanks capable of holding 3000 gallons, or direct 
from the canal. The propelling machinery consists of a 

ir of vertical compound non-condensing engines, 
situated aft, driving twin-screws. The fire- pumps 
are of Messrs. Merryweather’s horizontal ‘‘Greenwich ” 
type, each capable of delivering 2000 gallons per 
minute. Gun-metal rams are fitted, and copper air- 
vessels placed on both the suction and delivery branches. 
Suction can be taken from either or both sides of the boat, 
and the pumps worked together or separately. The 
deliveries are all connected to a large copper main pipe, 
which supplies three large monitors, capable of throwing 
simultaneously 2-in. jets, and also 12 hose connections 
with instantaneous couplings. One monitor is fixed 
forward, one amidships, and one aft, and each is fitted 
with two sets of worm-gear, enabling the nozzle to be 
pointed in any direction and at any angle. Nozzles of 34 in. 
diameter were used during the trials, and threw a sulid 
jet of water to a height of about 100 ft. The two salvage 
pumps are of the centrifugal type, each driven by a sepa- 
rate bigh-speed vertical engine. Each pump will deliver 
2500 gallons per minute, its suction and delivery-bends 
being carried up through the deck-plates. Light steel 
and flexible rubber pipes are provided for suction, and 
the delivery is turned overboard. There are three steam 
bilge-pumps, the exhaust steam from which, together with 
that from the main engines, aggre ge and salvage- 
pumps, may be turned through a feed-water heater for 
the boilers. The speed of the boat is about 8 knots, a 
greater rate being unnecessary on the canal. The trials 
of the pumps were entirely satisfactory, and the appear- 
ance of the lofty jets of water attracted a large crowd of 
people tothe Embankment. Afterwards the boat was 
taken out to mid-river to show her turning and manceuvr- 
ing qualities. 








Srx-Couptep Locomotives FoR THE PEKIN SYNDICATE 
Ratiways: ErratuM.—In our account of these locomo- 
tives on page 434 of our last issue, it was stated, by a 
misconception, that they would have to burn inferior 
fuel. We now learn that the native fuel is a superior 
— of anthracite, and that the fire-boxes were specially 

esigned by Messrs. Livesey, Son, and Henderson for 
burning that fuel. 





UNDERGROUND TELEGBAPHY.—Another stage in the 
work of providing the North of England and Scotland 
with a telegraphic system, which will not be affected by 
storms, has been completed this week, workmen having 
drawn a cable across Eamont Bridge. This takes the 
work into Cumberland, and in a few days Penrith will 
be reached. Should the weather continue favourable, it 
is hoped that the cable may be laid to Carlisle by the end 
of the year. 


FreNcH SuBMARINES.—Three submarine vessels of an 
entirely new type have been laid down simultaneously at 
Cherbourg. They are to be named the Emerande, the 
Opale, and the Rubis. As is the case with the boats of 
the Norval class, they will have double hulls. The 
length of each will be 148 ft., the beam 13 ft. 14 in., and 
the displacement 600 tons. A speed at the surface of 12 
knots is to be obtained by machinery of 600 horse-power, 
driven by a benzine or other internal-combustion engine. 
When submerged the machinery will be worked by an 
electric motor, driven by accumulators. It is reported 
= each boat will have twin-screws and six torpedo- 
tubes. 





ScarsporouGuH. — After 74 years’ work, Scarborough 
witnessed, on Saturday, the 1st inst., the completion of 
its sea-wall round the base of Castle Hill. Although, 
however, the wall is now complete, there is still a con- 
siderable amount of work to be done before a proposed 
marine drive can be opened. A compliment was paid to 
the Mayor and Mayoress by the Mayoress being asked 
to lay the last stone in the wall.. The length of the wall 
is 4200 ft., and the original contract of Messrs. B. Cooke 
and Co., Victoria-street, Westminster, was 69,270/. 
Under powefs obtaifed by Acts of Parliament and Pro- 
visional Orders, the Town Council is now committed, 
however, to an expenditure on the marine drive and 
approach road of 125,000/. 





WATER Suppty OF BirMINGHAM.—A meeting of the 
Water Committee of the Birmingham City Council was 
held on Friday. A report was presented with respect to 
the Elan beg supply, showing the preliminary steps 
taken, such as the filling of Frankley Reservoir on August . 
25, the series of tests both chemical and bacteriological, 
and experiments with reference to the action of the water 
on metals. The water passed these tests in a satisfac- 
tory manner, and was turned into distribution, on Sep- 
tember 17. The report stated that the amount of Welsh 
water — gave an average of 6,623,000 gallons per 
day, which was a little over a third of the total supply. 
The quantity was Leing gradually increased, but it orald 
not be materially augmented until certain connections 
and alterations had been made. It was impossible to say 
how long it would be before the supply was completely 
introduced, having regard to the non-completion of filter 
beds and other works, which could only be graduall 
undertaken. 
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ELASTICITY AND STRENGTH. 

THERE is a well-known story of a country magis- 
trate who protested against his clerk not allowing 
him to decide a case immediately on the completion 
of the evidence for the plaintiff, since all further 
testimony, he found, merely served to complicate 
a case which up to that point was perfectly straight- 
forward and clear. In regard to the important 
question of the strength and elasticity of structural 
materials, many engineers must, we imagine, have 
a good deal of sympathy for the unfortunate 
victim to legal custom just referred to. The 
earlier experiments showed steel and iron to 
be perfectly elastic bodies within certain limits, 
and on this assumption the determination of 
working stresses appeared a_ perfectly simple 
matter. Evidently, if a body completely re- 
covered its original form on the removal of a 
stress deforming it, no damage could be done 
to it by a load: producing a stress less than the 
elastic limit, and a rational basis for proportion- 
ing the parts of a structure or a machine was 
immediately available. No. sooner had this happy 
condition of affairs been reached than further 
testimony was offered which, to quote the rural 
Rhadamanthus above mentioned, has only served 
to complicate matters. Practical men like Sir 
William Fairbairn maintained that a live load was 
twice as dangerous to a structure as a dead load 
of equal intensity, and proved it by experiments 
ona plate girder. This fact found a ready explana- 
tion in a possible increase of stress due to ‘‘im- 
pact;” but here again the further evidence 
afforded by the experiments of the Railway Com- 
missioners quite upset this explanation, though it 
is only fair to state that it is not dead yet, as many 
engineers, with imperfect appliances, have recorded 
enormous impact strains in members of bridges 
traversed by a rolling load. M. Rabut has, how- 
ever, shown that the effects observed were in 
the main due to defects in the apparatus, and 
has proved by using instruments of the ‘‘ dead- 
beat ” type that the impact effects on large bridges 








are insignificant, and are nothing extraordinary 
even in cross-girders and longitudinals. Previous 
to this, Wohler had, in his experiments on repe- 
tition of stress, shown that the ‘‘ fatigue” 
of metals was not a figment of the imagina- 
tion, as had been suggested; and Bauschinger, 
by his experiments on the elastic range of 
materials, had done much towards providing a 
rational explanation of Wohler’s results. He con- 
sidered he had detected two true elastic limits in 
steel specimens—viz., a compression limit and a 


7| tension limit, the latter being quite different from 


the yield point, which is in commercial testing 
assumed to be the same as the elastic limit. More- 
over, he found that if the tension elastic limit of a 
bar was raised by over-straining, the compressive 
limit was lowered to a corresponding degree, so that, 
roughly speaking, the elastic range of a bar was 
constant, and, further, was about equal to the range 
of stress through which a bar could be repeatedly 
strained without fracture. 

These observations seemed to accord very well 
with practical experience in the use of steel. It 
was well known that in practice hard steels with- 
stood vibratory stresses much better than milder 
ones. Thus, Mr. C. H. Dudley has stated that 
the substitution of an 80,000-lb. steel for one 
of 65,000 lb. tensile strength in car - axles on 
the Pennsylvania Railroad quite got rid of ihe 
trouble from breakages, which, with the mild steel, 
were frequent after a life of two years. The 
calculated stress at. the point of failure was, it 
should be observed, only 6700 lb. per square inch, 
corresponding to a range of 13,400 Hb. Possibly 
the presence of a shoulder may have caused the 
actual stress to be greater than that calculated ; 
but on this point we have no information. On 
Bauschinger’s theory the difference between the two 
steels is quite intelligible. The harder steel has a 
greater elastic range, and hence a greater endur- 
ance for the same limits of stress than the softer 
steel. 

At this point, however, new complications were 
introduced by experiments carried out by Professor 
Osborne Reynolds and Mr. J. H. Smith on bars 
broken by alternating stresses, which led them 
to the conclusion that if the repetitions of stress 
took place with sufticient rapidity, there was no 
great difference in the endurance of hard and mild 
steels. This conclusion is the more remarkable in 
that the periodicity of the stress was nothing ex- 
ceptional, the highest rate reached being 2500 cycles 
per minute. Moreover, somewhat similar experi- 
ments made by Mr. William Metcalfe in 1877, in 
which quite high rates of repetition were reached, 
showed the harder steels to be much superior in 
endurance to the softer. varieties. In these ex- 
periments small connecting-rods were caused to 
reciprocate at the rate of 1200 revolutions per 
minute, the inertia stresses being such that a rod 
of steel containing 0.3 per cent. of carbon broke in 
1 hour 21 minutes ; one of 0.43 per cent. carbon 
ran 4 hours 57 minutes ; and one of 0.84 per cent. 
carbon ran 18 hours. Eight rods of different 
carbon content were tested, and the results were 
not quite regular; but the general trend of the 
experiments is represented by the specimen results 
just quoted. For the moment, therefore, the 
point remains in abeyance, but should be cleared 
up by the experiments now in progress at the 
National Physical Laboratory. 

There is, perhaps, nothing inherently improbable 
in the endurance of a test-bar being a function of 
the periodicity of the loading. Professor Bouasse, 
of Toulouse, who has spent many years in studying 
the behaviour of solids exposed to varying stresses, 
claims that no such thing as an elastic limit exists, 
and that. no body deforms in accordance with 
Hooke’s law, the two concepts being merely rough 
approximations to the actual facts of the case. All 
bodies, he asserts, exhibit the phenomenon of 
hysteresis at all ranges of stress if examined with 
sufficient care. Thus, if a long wire is loaded and 
its load removed, it immediately recovers its original 
length very nearly, but not quite, the residual 
stretch only disappearing when the wire has been 
left unloaded for a sufticient time. Given time, it 
will entirely recover its original dimensions, pro- 
vided the load applied has not been too great ; but 
from this it follows that strain is not directly pro- 
portional to stress, but is a time function thereof. 

In a paper presented a few months ago to the 
Manchester Literary and Philosophical Society, 
Mr. Frank Foster endeavours to account for the 
fatigue of metals by taking into consideration this 
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hysteresis. His theory is that on the completion of 
the first cycle of loading there is, owing to hysteresis, 
a residual strain, and that at the end of the second 
cycle this residual strain is increased by fresh 
hysteresis, so that the amount of residual strain 
continues to augment with each repetition of the 
load until failure finally occurs. At high stresses 
something of the sort probably does take place, 
since Professor Ewing and Mr. Humfrey have 
observed that under the microscope a steel bar, 
subjected to alternating stresses sufficient ultimately 
to fracture it, gradually develops the ‘‘ surfaces of 
slip” between the different crystals characteristic 
of a bar strained under steady load beyond its 
elastic limit. Whether, however, there is a point 
below which such hysteresis as exists has no 
cumulative effect on the strain is another matter. 

Some light on the point is, perhaps, to be found in 
the experience of chronometer-makers. It appears 
that whilst main springs break not infrequently, 
balance springs last indefinitely. Cases of 26 years’ 
service are on record, and they have been known to 
run continuously for nine years, though so long a 
run is very bad for the other moving parts, which, 
if kept at work too long without cleaning, begin to 
cut. The periodicity is commonly two cycles of 
stress per second, so that, making a certain allow- 
ance for idle time for cleaning and repairs, a spring 
25 years old will have passed through some 1500 
million cycles of stress. Through the courtesy of 
Messrs. 8. Smith and Son, of 9, Strand, we have 
been able to make an estimate of the range of stress 
on these springs, which are now made of tempered 
steel. The springs are helices, measuring 0.50 in. 
in mean diameter. The wire, which is flattened, is 
0.012 in. thick, and there are 10.75 coils to the 
spring. The extreme range of vibration is about $2 ; 
and from these data the range of stress is readily 
calculated as about 18} tons per square inch. 

This it will be seen is quite a low range, con- 
sidering the quality of the steel, yet we are informed 
that untempered springs will not stand even this 
moderate range, but will break after a more or less 
prolonged service. The maximum stress is 9% tons 
per square inch, and is, of course, alternately a 
tension and compression. In governor springs 
Mr. Hartnell finds a working shearing stress of 
about 30 tons permissible, but the range of stress 
is here: unknown, and certainly the variations in 
stress have nothing like the range and constancy of 
those in a balance-spring. 

In spite of their moderate range of stress, 
these balance -springs show some very curious 
hysteresis effects. It takes them about a year to 
settle down to a steady rate, the stiffness con- 
tinuing to increase for about this period after the 
chronometer is started. At the end of that time 
they settle down to practically perfect isochronism, 
which is maintained so long as the chronometer is 
kept going. If, however, the instrument is stopped 
for cleaning or repairs, the spring again requires 
time to attain its former rate of vibration, so that 
the stoppage which is necessary to keep pivots and 
gearing in order is, it appears, a bad thing for 
the spring. It would seem from the foregoing that 
once the spring has attained its steady rate, there is 
no growth of residual strain; but it is very remarkable 
how low the working stress has to be kept to attain 
this end. For all practical purposes the spring, 
in the conditions stated, acts as a perfectly elastic 
body. It has, however, to be admitted that the 
periodicity is low, and that at higher rates it is 
quite possible a reduction in the range of working 
stresses would be necessary if breakage were to be 
avoided. This point is still an open one, and can 
only be settled by further experiment. 

From a practical point of view, it is to be hoped 
that such experiments may prove that the possible 
range of working stresses is really independent of 
the periodicity, since matters are quite sufliciently 
complicated already, and the designer will by no 
means welcome the task of considering not only 
the magnitude and range of his stresses, as he does 
at present, but that of also taking into account the 
frequency with which these stresses vary. 








AN EMPLOYER'S CONFIDENCE. 

Tue case of Gamage and Co. v. Turner and Marsh, 
which was heard in the Vacation Court on Septem- 
ber 21, raised once more a point with which we had 
occasion to deal some weeks ago (page 86 ante)— 
namely, the question whether an employer has power 
to protect himself against breach of confidence on the 
part of his workmen. It appeared that the defen- 





dant, Marsh, was at one time the plaintiffs’ corre- 
spondence clerk. After leaving their employment he 
entered into that of Turner, who was in the same 
line of business as the plaintiffs. While in Turner’s 
employment, Marsh communicated to Turner the 
names of certain customers of the plaintiff firm. 
Upon this the plaintiffs applied for an injunction to 
restrain Turner from acting on, and Marsh from 
giving, such informat‘on. It was stated at the hear- 
ing, on behalf of Turner, that Marsh had only 
suggested that certain persons should be written to 
for orders; and that when Turner found out that 
these persons were customers of the plaintiffs, he 
dismissed Marsh. It was also stated that Turner 
was willing to give an undertaking not to make use 
of the information received from Marsh. In the 
event the injunction was granted. 

The occurrence of a case of this kind necessarily 
raises in the mind of an employer the question 
whether, and how far, he is entitled to prevent a 
workman from making nefarious use of information 
acquired by him while he enjoys the confidence of 
his employer. If it were competent for a workman 
to acquire information while in the employment 
of A; for him then to terminate his engagement 
with A, and take employment with B for the express 
purpose of selling to B the information so acquired, 
it would never be safe for any man of business to 
employ a clerk or servant except in accordance 
with the terms of a stringent agreement. 

The law as administered in this country, however, 
implies an agreement to the effect that the em- 
ployé shall keep his master’s secrets. Further, it 
will give effect to this implied agreement by allow- 
ing the master to obtain an injunction to restrain 
the improper use of information obtained from him 
by persons at one time in his employment. 

In the case of Morison v. Moat ((1851) 9 Hare, 
241) an injunction was granted to restrain the use 
of a secret in the compounding of a medicine not 
being the subject of a patent, and to restrain the 
sale of such medicine by a defendant, who ac- 
quired a knowledge of the secret in violation of 
the contract of the party by whom it was com- 
municated, and in breach of trust and confidence. 
It was also established by that case that the plain- 
tiff, not having the privileges of a patentee, might 
have no title to be protected in the exclusive manu- 
facture and sale of the medicine against all the 
world, yet he might, notwithstanding, have a good 
title to protection against the particular defendant. 

In the much more recent case of Robb v. Green 
((1895) 2 Q.B., 1) the defendant, being employed 
by the plaintiff as manager of his business, secretly 
copied from his master’s order-book a list of the 
names and addresses of the customers, with the 
intention of using it for the purpose of soliciting 
orders from them after he had left the plaintiff’s 
service and set up a similar business on his 
own account. Subsequently, his service with the 
plaintiff having terminated, he did so use the list. 
It was decided that it was an implied term of the 
contract of service that the defendant would not use, 
to the detriment of the plaintiff, information to 
which he had access in the course of the service, 
and therefore that the defendant was liable for any 
loss caused to the plaintiff by reason of the breach. 
In the course of his judgment in this case, Mr. 
Justice Hawkins said :—‘‘It is good law that a 
servant, having left his master, may, unless re- 
strained by contract, lawfully set up in the same 
line of business as his late master, and in the same 
locality ; and that he may, without fear of legal 
consequences, canvass for the custom of his late 
master’s customers, whose names and addresses he 
has learned bond fide accidentally during the period 
of his service. . . . But here we are dealing with 
a flagrant breach of trust during service, with 
intent.to reap the advantage contemplated after- 
wards. In such a case, too, it seems to me that 
the fraud in service with intent to use afterwards, 
and the use afterwards, are both discountenanced 
by law. The breach of confidence in service can 
hardly be said to be a duty of imperfect obligation, 
for the law will imply a promise to perform it ; and 
the utilisation of the fraud cannot be legalised by 
the fact that, though that utilisation was contem- 
plated when the fraud was committed, the relation 
of master and servant had terminated before it was 
carried out. Soto hold would be a great encou- 
ragement to fraud. In what I have said I do not 
intend to convey that while the contract of service 
exists a person intending to enter into business for 
himself may not do anything by way of preparation, 


provided only that he does not, when serving his! 





master, fraudulently undermine him by breaking the 
confidence reposed in him.” 

Not only will the Court grant an injunction, but 
if the injunction is disobeyed, the defendant may 
be imprisoned for contempt of court. This is what 
happened in the case of Helmore v. Smith (35 Ch. 
D., 444). In that case the defendant had been em- 
ployed by his father in business. The business 
having been placed in the hands of a receiver and 
manager, under an order of court, the son pro- 
ceeded to circularise the customers, stating that 
the original business had been wound up, and that 
he was in a position to execute orders. In doing 
this he made usc of information acquired by him 
while his father carried on the business. Upon his 
refusing to desist from this course, the judge sent 
him to prison for contempt of court. 

In Lamb v. Evans ((1893) 1 Ch., . 218) certain 
canvassers who had been employed under agrec- 
ments which bound them tv devote themselves in 
aparticular district exclusively to obtaining from 
traders advertisements to be inserted in a directory, 
and to supply the blocks and materials necessary for 
producing such advertisements, proposed at the ex- 
piration of their agreements to assist a rival publi- 
cation in procuring similar advertisements. 1t was 
decided that they were not entitled to use for the 
purposes of any other publication the materials 
which they had obtained for the purpose of this 
particular directory while in the plaintiff's em- 
ployment. 

The fact that trade secrets are the property of 
the employer is recognised by the Factory Act, 
1901. By Section 116 of that Act, which specifies 
the particulars of work or wages which must be 
given to piece-workers, it is provided in Sub- 
section (3) that if any one engaged as a worker in 
a factory, having received any such particulars, 
whether they are furnished directly to him or to a 
fellow workman, discloses the particulars for the 
purpose of divulging a trade secret, he shall be 
liable to a fine not exceeding 101. Sub-section (4) 
also provides that if anyone, for the purpose of 
obtaining knowledge of or divulging a trade secret, 
solicits or procures a person so engaged in a factory 
to disclose any such particulars, or with that object 
pays or rewards any such person, or causes any such 
person to be paid or rewarded for disclosing any 
such particulars, he shall be liable to a fine not 
exceeding 101. 

It must not be assumed, from the above state- 
ment of the law, that a contract of service implies 
an undertaking on the part of an employé not to 
set up in business in opposition to his employer. 
Protection against this form of annoyance can only 
be secured by a stringent clause in the agreement, 
by which the employé undertakes not to carry on 
any business of a similar kind within a certain 
radius or for a certain period of time. No doubt it 
is contra bonos mores for, say, a grocer’s assistant to 
leave his employment and set up a rival establish- 
ment next door ; but there is no principle of law 
which will prevent it. Further, the Courts look 
with a certain amount of disfavour upon every 
agreement which is made in restraint of trade, and 
will only give effect to it in so faras it is reasonably 
necessary for the employer’s protection. To go 
into the law relating to these agreements, however, 
is not within the scope of the present article ; we 
have only made an attempt to show—and it is hoped 
we have succeeded in pointing out—the principles 
upon which the Courts will interfere to prevent the 
disclosure of trade secrets. 








SURFACE FLOW AND THE HARD 
AND SOFT STATE IN METALS. 

Tue time-honoured idea that the solid state is the 
state of inertness and repose, and the old dictum, 
Corpora non agunt nisi fluida, have long had to 
give way before the accumulating proofs that the par- 
ticles of a solid possess activities of a varied nature. 
Unless it be at absolute zero temperature, no sub- 
stance is dead—unable to act and to change. We 
know that crystals grow at the expense of the 
mother-liquor or eutectic, or of their own neigh- 
bours, and that dry mixtures of solids slowly ex- 
change their constituents. When Walthére Spring, 
twenty-five years ago, made powdered salts cohere 
and filings of lead and other metals unite to solid 
blocks, and when he made dried alumina flow like a 
liquid, he first thought that high pressures and 
also temperatures were essential for such experi- 
ments, if only to effect intimate contact. Later on 
he obseived that two metal faccs, very carefully 
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trued, will combine to an alloy at a temperature far 
below their melting-points, without application of 
external pressure. Guthrie, Roberts-Austen, and 
others demonstrated that metals diffuse into one 
another at ordinary temperatures, and Roberts- 
Austen also showed that iron can be carbonised, 
with the aid of diamonds in vacuo, at temperatures 
which preclude any idea of the fusion of iron and 
of the volatilisation of the carbon. 

The conception of ‘‘solid solutions” seemed to 
facilitate the explanation of phenomena of this 
kind. Liquids have no shape of their own ; but 
they appear to be endowed with the capacity of 
providing themselves with a skin of high elasticity. 
Solids we know in two conditions : the amorphous 
and crystalline, which may differ widely in their 
physical properties. Whether or not the crystalline 
character is a property of the molecule, we cannot 
say. The researches of Mr. G. T. Beilby, of 
Glasgow, tend to show, however, that the two 
conditions, the amorphous and the crystalline, are 
intimately connected with the hard and soft state 

’ of the metals, and can easily be converted into one 
another, and that surface tension plays a part in 
solids as well as in liquids. 

A liquid passes into a solid when the freedom 
of movement of the molecules is arrested. If 
that arresting—generally by withdrawing heat—is 
sudden, the molecules have no time to arrange 
themselves in definite order, and we get a hetero- 
geneous amorphous substance. If time and space 
are given, the molecules will take up definite rela- 
tive positions in accordance with their inherent 
polarity. If we restore the freedom of the amor- 
phous phase by heating (annealing), the crystalline 
state results; the transition, Mr. Beilby shows, 
takes place at temperatures far below the melting- 
point of the substance. We cannot, however, 
simply by cooling bring about the inverse process— 
change the soft crystalline into the hard amorphous 
state. But Mr. Beilby accomplishes this by pro- 
ducing surface flow in an original manner, and sur- 
face flow is easily produced. 

Mr. Beilby takes a piece of silver—a soft, duc- 
tile, and malleable metal—levels it with a fine file, 
and then rubs it gently with soft leather, sprinkled 
with oxide of iron, in the direction of the file 
marks. The ridges left by the file break up into rows 
of granules, which are all rounded, and no longer 
show the original crystalline texture. A piece of 
speculum metal—an exceedingly brittle crystalline 
alloy—ground with emery paper and then rubbed 
with leather across the ridges, becomes quite smooth, 
and does not betray any trace of its crystalline charac- 
ter under a magnification of 1500. The difference 
between a ductile and a brittle metal hence vanishes ; 
but as speculum metal is an alloy, Mr. Beilby made 
the same experiment with antimony—a very brittle 
elementary substance. The fine file planes the 
irregular surface, but it also makes the metal 
splinter, so that pits are formed on the surface. 
When very fine emery paper is applied in the same 
direction, most of the rough scratch-marks dis- 
appear. The antimony is now rubbed with rouged 
leather across the marks ; the metal then fills out 
not only the scratches, but also the pits ; the small 
particles and splinters left in the holes, or carried 
into them by the rubbing, no doubt facilitate this 
filling-up process. Rubbing under very small 
pressure, therefore, covers this brittle metal with a 
varnish of its own substance. This surface film 
behaves like a liquid, and smoothens out under the 
action of surface tension. Burnishing with a tool 
would have the same effect. But this film of 
vitreous amorphous antimony is very thin. When 
part of the surface is etched with cyanide of 
potassium, the emery scratch marks come out plainly 
again. 

The following experiment shows that a single 
stroke with the finger may suffice to produce 
surface flow. Mr. Beilby split a crystal of Iceland 
spar to obtain a perfectly virgin surface. On suc 
a glassy surface a drop of very dilute hydrochloric 
acid spreads freely in all directions; the acid at- 
tacks the surface without leaving any regular 
marks. This surface is then stroked with the 
finger, covered with soft leather; no change is 
visible, but a drop of acid now gathers to a hemi- 
sphere, which does not spread, and which corrodes 
the surface again, this time showing the direction 
of the finger-strokes. If the acid is allowed to act 
for more than a few seconds, however, every trace 
of the finger-strokes is eaten away. When certain 
spots of a roughened surface of Iceland spar are 
compressed, smooth, shiny patches are formed. 








| power are restored. 


Similar surface flows—i.e., translatory movements 
of the molecules—have been obtained by Mr. Beilby 
with a great many other substances, soft ice and 
hard rock crystals, and metals in particular, and 
described in various publications which he has 
brought before the Royal Society, the Society of 
Chemical Industry, and the Faraday Society. The 
latest results were submitted to the Chemical Sec- 
tion of the British Association meeting at Cam- 
bridge. 

From these researches Mr. Beilby concludes 
that metals ordinarily occur in two distinct solid 
phases —the amorphous, hardened or A_ phase, 
and the crystalline, annealed C phase. The 
two phases differ in physical, mechanical, optical, 
electrical, and thermo-chemical properties. By the 
agency of heat, the A phase passes into the C phase ; 
mechanical flow changes the C phase into the 
A phase. In both cases we have an intermediate 
mobile phase, and these two intermediate phases 
are not identical. 

We may thus distinguish the transformations A + 
M! +CfromC +M +A. For the investigation 
of these phenomena, silver, gold, platinum, copper, 
lead, antimony and bismuth are better suited than 
iron, which metallurgists have so far particularly 
studied ; iron is too complex a substance. Silver 
in the soft condition is hardened by rolling, ham- 
mering, wire-drawing, &c.; its tensile strength 
may by these meaus be doubled, and hammering 
may make it so springy that it can serve as a reed ; 
heated to 260 deg. Cent., however, it loses all its 
spring again. The micro-structure of annealed 


| silver, when in sufficiently massive form, is always 


crystalline, and this silver consists of skeletons or 
grains built up of lamelle of similarly oriented 
units. Silver in leaves or thin chemically-deposited 
films is in the hardened A condition, vitreous-look- 
ing on the surface, finely granular underneath ; 
granules are thinly distributed through the vitreous 
layer which forms the matrix for the broken-down 
lamelle. The persistence of the crystalline units 
of the C phase is, perhaps, due to their being encased 
in an envelope of the hardened A phase. The flow 
is never complete, except just at the surface. 
Silver in the hardened A phase is highly reflective 
and only slightly translucent. On heating it to 
250 or 300 deg. Cent. it becomes distinctly trans- 
parent, and loses much of its reflecting power ; by 
flowing or burnishing, the opacity and high-reflecting 
The pressure of an agate 
pestle on heated gold leaf suftices to render it highly 
reflecting again. These differences were observed 
by Faraday in 1857, when he studied the optical 
properties of films of gold and silver. Faraday 
definitely associated diminished transparency and 
enhanced reflecting power with a state of strain 
induced by pressure. It may sound strange that 
mechanical polishing should diminish the trans- 
parency ; but Mr. Beilby entirely confirms it. H. 
Vogel, in 1860, distinguished three modifications 
of silver: the arborescent, mirror, and grainy 
modifications, to which Oberbeck added a fourth, 
the colloidal form, which, according to Liidtke, is 
similar to the mirror modification. On thermo- 
chemical data, Berthelot has recently again advo- 
cated three modifications. That there should be 
electric potential differences between the various 
modifications is not at all surprising. But one does 
not understand why annealing, which favours the 
crystalline state, should improve the electric con- 
ductivity. Mr. Beilby states that annealed silver 
conducts 10 per cent. better than hardened silver. 
That refers to wires and, we assume, to con- 
tinuous currents, in which case the state of the 
extremely thin surface layer may not be of much 
importance, considering that the whole wire has 
been rendered more homogeneous. The films of 
gold and silver which he submitted to the National 
Physical Laboratory last year all increased their 
resistance from a few ohms to thousands of megohms 


h|on being heated to 300 deg. or 350 deg. Cent. 


In fine films we have practically to desi with 
surface effects only. Liidtke found that light, 
heat, and chemical agents rendered ‘the films 
better conducting. The first effect of the heat- 
ing tests made at Bushy Park was also a fall 
in resistance. But the final high resistance would 
seem to imply a state of discontinuity in the film 
which optical examination does not disclose, though 
the films may be almost incredibly fine. Faraday 
experimented with gold leaf beaten out to a thick- 
ness of an eighth of a wave-length of light. By 
floating the leaf on potassium cyanide solution, 
the thickness was reduced to one-tenth of the 


|former value, so that it did not amount—if Fara 
day’s estimate was correct—to more than 10 py (1 pp 
= one millionth part of a millimetre). Yet he 
describes his gold film still as green in transmitted 
light. Mr. Beilby’s thinnest films were colourless, 
and could hardly be seen in reflected light. To 
realise the meaning of such dimensions, we should 
remember that the diameter of the gaseous hydrogen 
molecules has by various scientists been estimated 
at 0.14 py*, and that the mean distances between 
two nearest gaseous molecules at 0 deg. Cent. and 
normal pressuge would be 3 or 4 pp. 

To return to the effect of heat, which Faraday 
also investigated. Mr. Beilby heated gold leaf to 
about 750 deg. Cent. After 10 minutes, the surface 
looked broken up in some parts, where air bubbles 
that had become imprisoned during the planishing 
had escaped. After continued heating for an hour 
or two, the surface film subsided more and more 
into the mass of metal below, which appeared irregu- 
larly globular, and the colour of the transmitted 
light changed from green through bluish purple 
to pink. The high temperature just mentioned 
is not necessary to produce softening. In special 
tests Mr. Beilby wrapped foils of the respective 
metals round thermometer bulbs, and heated them 
slowly until the foils could be flattened by the 
pressure of the finger. Silver began to soften at 
230 deg. Cent., and was completely soft at 265 deg. 
The two corresponding temperatures for gold are 
250 and 280 ; for copper, 250 and 290; for magne- 
sium, 300 and 360 deg. Cent. The transition 
points, therefore, lie far below the melting points 
of the metals ; in the case of silver, 700 deg. Cent. 
lower ; and that is one of the chief results of Mr. 
Beilby’s researches. As in the case of ice, the 
stability point is probably a long way below the 
freezing point, the amorphous phase can only have 
a transient existence at ordinary atmospheric tem- 
peratures, while at the lower range of winter 
temperatures within the Arctic circle the amorphous 
phase, once formed, may be stable and permanent. 

In this transient phase, which is the M or M! 
mentioned above, the molecules are in a state of 
mobility analogous to that of a liquid. There is 
also some analogy to undercooling ; molecular free- 
dom continues, though the temperature has fallen 
to the solidifying point. The two kinds of mo- 
bility, M'(C + M! + A) and M(A +M +O), Mr. 
Beilby likens to the ways in which the hands of a 
watch may be moved. In the M! phase the move- 
ment is due to the energy of the coiled spring. In 
the M phase the hands are set by the hand, with the 
aid of the setting spindle. 

The effects of grinding suggest another side of 
the problem. When we grind crystalline sub- 
stances to powders, we do not simply reduce them 
to finer and finer crystalline fragments, but we 
transform part of the substance, at any rate, into 
the amorphous phase. When crystalline powders, 
on the other hand, are. welded into cakes by pres- 
sure, it is the amorphous phase resulting from the 
flow which supplies the cementing material. It 
seems very likely that all substances can exist in 
both the amorphous and the crystalline state. No 
crystalline substance is too hard to yield to the 
mechanical flowing action; even the polish of a 
lens of rock crystal is due to the formation of a 
flowed layer of amorphous surface phase. If the 
transformation from crystalline to amorphous 
passes through an intermediate mobile phase, we 
can, Mr. Beilby argues, understand why flow which 
has been started in rocks by stresses can cease 
while the disturbing stresses are still maintained. 

According to Ewing and Rosenhain, the deforma- 
tion of an overstrained crystalline structure is 
accompanied by successive slips of the lamellz 
composing the crystalline grains. Mr. Beilby 
shows how small the required force is, and that 
when the lamelle slip, an exceedingly thin layer 
| of the hardened phase is formed between them. 
| When the whole of the available crystalline phase 
| has become encased in the unyielding amorphous 
phase, then, he says, plasticity comes to an end 
under these particular stresses. In these rela- 
tions he sees an explanation of the fact that metals 
pass through a highly plastic state to one of in- 
creased hardness and tenacity. The hardening— 
that is, the conversion into the A phase—is always 
very incomplete, he points out. Beating out gold 
and silver foil as much as he could, Mr. Beilby 
obtained a hard springy metal ; yet when he etched 





__* The latest estimate by J. H. Jeans is 0,205 up. See 
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the foils and thus removed the vitreous surface, a 
granular layer and, underneath it, crystals were 
laid bare, and the strips were now pliable, having 
lost all their spring. By drawing we can increase 
the tensile strength of iron wire from 20 to 80 tons 
per squaré inch in 0.1 millimetre wire ; yet there is 
probably a very considerable portion of untrans- 
formed C phase left in the wire. When test-bars 
give way in rupture tests, we observe compara- 
tively large crystalline aggregates. A wire which is 
hardened by stretching 1s inferior in strength to 
one which has been drawn through a die, because 
in the stretched wire a hardened surface layer is 
alternately made and broken many times, while the 
die insures continuous flow, When a metal is 
rapidly cooled by quenching, strains are set up 
which lead to a transformation of the C phase into 
the A phase. On the other hand, Mr. Beilby 
argues that if gases could continuously be evolved 
in fused metals, or passed through them, until the 
temperature had fallen below the transition point, 
the opportunity for crystalline aggregations might 
be lost altogether, and the amorphous condition 
stereotyped in the solid metal. 

Practically, however, we have, in Mr. Beilby’s 
opinion, always to deal with mixtures of the 
two phases, and that is one of the reasons 
why the different mechanical treatment exerts 
so high an influence on the structure and 
qualities of metals. Osmond, Frémont, and Car- 
taud conclude from the behaviour of iron and steel 
under overstrain that they must simultaneously 
possess three types of structure : amorphous, cel- 
lular, and crystalline. The cases of iron and steel 
are complicated. Mr. Beilby’s phase theory assumes 
that these three types must be present in any over- 
strained mass of metal. The breakdown of metals 
under frequent reversals of stress would further 
appear to support his views. The reversals must 
hasten the formation of the A phase ; when the 
plastic material in the neighbourhood of the har- 
dened surface has been used up, fissures and cracks 
will develop. Matters are hardly mature for a new 
theory. But Mr. Beilby’s researches on surface 
flow and on the hardened and soft conditions are 
highly suggestive, and of considerable practical 
importance. 








THE RIVER NILE AND IRRIGATION 
IN EGYPT. 

In our issue of August 12 we gave a brief outline of 
the schemes by which Sir William Garstin proposes 
to augment the cultivated area in Egypt by about 
one million acres, whilst at the same time im- 
proving the irrigation of three-quarters of a million 
acres more, and we propose now to deal with his 
report at somewhat greater length. As he him- 
self states, his estimates, both as to the cost and the 
feasibility of his schemes, are little more than rough 
guesses, as accurate information as to rainfalls and 
levels is scanty in the extreme. Nevertheless, the 
plans proposed have been brought forward as the 
result of a careful reconnaissance of the whole 
course of the Nile from the Equatorial Lakes, and 
the ‘‘ guesses,” such as they are, have been made 
by a man with an experience in irrigation work 
which is probably unrivalled. 

In his report, Sir William Garstin gives a minute 
description of the river and the country through 
which it flows, from Lake Victoria down to its 
junction with the Sobat, whilst one of his assis- 
tants, Mr. C. Dupuis, provides a similar descrip- 
tion of the Blue Nile from its source in Lake Tsana 
to Khartoum. The report is therefore not concerned 
only with purely technical irrigation questions, 
but will also for long be a mine of information 
on this little-known portion of Equatorial Africa. 
The report commences with a description of Lake 
Victoria, which has now been rendered so readily 
accessible by the completion of the Uganda Rail- 








whole district is subject. Sir William Garstin 
relates that on one occasion, after the first violence 
of the storm had passed, as many as twenty-six 
separate flashes of lightning were counted in one 
minute, whilst the rain comes down in solid sheets. 
The danger appears to be considerable, and the 
military offices at Entebbe were burnt out in such 
a storm some time back. These storms will cer- 
tainly militate against this district ever becoming a 
popular holiday resort, in spite of the beauty of 
much of the scenery. Ironstone occurs in large 
quantities, a specimen assayed by Mr. Lucas at the 
Public Works Laboratory at Cairo giving the fol- 
lowing analysis :-— 


Per Cent. 
Silica and insoluble matter ie 32.78 
Iron oxide (with a little Al,O;) ... 56.62 
Combined water (by difference) .. 10.60 


The mountains are well wooded, the higher 
elevations being covered by valuable forests of 
juniper and podocarpos. These are conifers, and 
some grow to more than 3 ft. 4 in. in diameter. 
They yield valuable timber, which may, perhaps, 
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become available in the Nile Valley later on, when 
the proposed new channel for the river through 
the swamp regions is constructed. 

The lake area is 68,000 square kilometres, and 
the remainder of the catchment area is 172,000 
square kilometres. Over the whole of this there is 
a rainfall of at least 1} metres per annum, and of 
that which falls on the land area Sir William esti- 
mates a quarter enters the lake, which thus re- 
ceives at least 138,750 million cubic metres per 
year. Of this it is stated only about one-seventh 
seems to pass into the Nile, leaving 87 per cent. to 


The Victoria Nile leaves the lake as a river 420 
metres (1378 ft.) broad and 9.05 metres (29.7 ft.) in 
maximum depth. This width is contracted to 215 
metres just before it passes over the Ripon Falls, 
which are 5 metres (16.4 ft.) high. The average 
discharge being 575 cubic metres per second, some 
37,000 horse - power are available here, whenever 
the progress of Central African civilisation shall have 
created the demand. This figure is rather greater 
than the average discharge of the White Nile below 
its junction with the Sobat, though in its course of 
some 800 miles between Victoria and this point the 
river has received the discharge of Lakes Albert 
and Albert Edward, together with the drainage of 
an enormous area exposed to tropical rains. No 
more striking testimony to the enormous loss by 
evaporation which the river experiences in its course 
through the marsh country could well be adduced, 
and it is this loss which Sir William Garstin hopes 
lo avoid by constructing a new channel for the 
river about 200 miles long to the east of the region 
of swamps. The proposed location is represented 
in the annexed engraving. Untilsome steps of this 
kind are taken it is useless, he considers, to attempt 
to increase the summer flow of the White Nile by 
constructing regulating works at the lake outlets ; 
but should this great scheme be carried out, he 
holds that considerable advantage would be gained 
by lowering the bed by which the river at present 
discharges from the lake, so that the latter could be 
drawn down to a lower level. 

The high evaporative losses, so characteristic of 
the Upper Nile as a whole, are exhibited by the Vic- 
toria Nile, even in the comparatively short distance 
between the Victoria and the Albert Lakes. Though 
for the first part of its course it runs between high 
wooded cliffs, it spreads out on to the shallow 
marshes, surrounding Lake Choga, after a run of 70 
miles from the Ripon Falls ; and though from this 
point on it is joined by many important feeders, 
its volume as it passes into Lake Albert—over the 
Murchison Falls, 160 miles further on—is, in the 
dry season, not much more than it received from 
Lake Victoria. The flood discharge at the Mur- 
chison Falls is, however, much greater, being esti- 
mated at quite 1000 cubic metres per second. As 
these falls are about 150 ft. high, it will be seen that 
at flood-time quite 600,000 horse-power are pass- 
ing to waste. The view of the falls is said to be 
disappointing, and the river below them swarms 
with crocodiles. At one point, just above the main 
fall, the river is compressed into a cleft only 18 ft. 
wide. The falls are situated some 15 miles above 
the junction with Lake Albert, and parts of this 
portion of the river are said to be very beautiful. 

The Albert Nyanza appears to serve as an im- 
portant regulator of the flow of the Nile. It re- 
ceives at its one end the Victoria Nile, as stated, 
and at its other the Semliki River, which takes 
its rise in Lake Albert Edward, and discharges 
into Lake Albert about 125 cubic metres per 
second when low, and 700 cubic metres per second 
when in flood. The northern part of the valley of 
this river is said to be very hot, moist, and un- 
healthy ; mosquitos swarm, and the grass is full of 
ticks; but there is much game, including large 
herds of elephants. 

The level of Lake Albert is 2220 ft. above the 
sea. It measures 160 kilometres (99.4 miles) in 
length by 30 to 45 kilometres (18.6 to 27.9 miles) in 
breadth. Its catchment area is estimated at 32,000 
square kilometres, and it receives the whole drainage 
of the snow mountain Ruwenzori. The maximum 
depth of the lake is not known, but it is shallow 
near the shores, and appears to be gradually filling 
up. Atits southern end there are vast papyrus 
| swamps, which completely hide the entrance of the 
Semliki River. The lake scenery is, however, 
stated to be very beautiful in many parts, some 
of the hills around it being 2700 ft. high above lake- 
level, and from them in the wet season torrents 





way. ‘This lake, which covers an area equal to that | be otherwise accounted for. By a calculation which | run down through deep gorges, which are thickly 


of Scotland, may fairly be considered as the prime 
source of the Egyptian river. Its mean water-level, 
as determined on the completion of the railway, is 
3704 ft. above mean sea-level at Mombassa; but 
it appears that the level of its waters is subject 
to a large long-period fluctuation, the range being 
as much as 8 ft., whilst the seasonal variation in 
level in an ordinary year is between 1 ft. and 3 ft. 
The lake is, for the most part, surrounded by moun- 
tains, rising in some cases to a height of 2300 ft. 
above the lake. The presence of these mountains is 
probably responsible for the violent squalls of wind 
and the tremendous thunderstorms to which the 





we are quite unable to follow, Sir William Garstin 
makes the loss by evaporation 55 per cent., thus 
leaving 32 per cent. of the inflow into the lake 
unaccounted for, unless the lake-level is steadily 
rising by about 2 ft. per year. In actual fact, however, 


there was a steady fall in the mean lake-level for | 
five of the six years’ returns on which his calcula- | 
tion is based. We certainly think there is a slip | 


somewhere, either in the measurement of the dis- 
charge, in the amount of water entering the lake, 
or in the evaporation ; or possibly the discrepancies 
may be accounted for by percolation, which has 
not been taken into account. 


| wooded and are used by herds of wild elephants as 
|}tracks to and from the lake. The lake water, 
| although clear, is brackish, and has an unpleasant 
‘taste. Salt deposits occur on one portion of the 
|bank, and are worked by the natives. ‘The esti- 
mated inflow of water into the lake is put by Sir 
William Garstin at 14,219 million cubic metres per 
‘annum, and the discharge from it at Wadelai is 


769 cubic metres per second, or 24,250,000 cubic 
| metres per year. This is stated to be the mean dis- 
charge, but we are in some doubt as to whether the 
word should not be minimum discharge, as the 
calculation made as to the amount possibly avail- 
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able for storage is quite unintelligible if the dis- 
charge given really is the mean discharge. Taking 
the figures as they stand, however, Sir William 
Garstin estimates that from 60 to 70 per cent. of 
the total inflow into Lake Albert is lost by evapo- 
ration, and that the amount available for storage is 
3735 million cubic metres. 

The river asit flows out of Lake Albert is known 
as the Upper Nile, or Bahr-el-Gebel, and at 10 
miles from the lake passes through high wooded 
cliffs, its width being here 800 metres (2625 ft.). 
This point is suggested by Sir William Garstin as 
a suitable one for regulating works. Afterwards 
the river passes through flat country, making it 
inadvisable to construct any embankment below 
the point stated, since the river would spread over 
the flats, and there would be,a large loss from 
evaporation. This fact militates also against the 
construction of a dam at Wadelai, where, in other 
respects, there is a highly suitable site ; the width 
of the stream being only 147 metres, though the 
depth is about 31 ft., and the mean discharge is 
646 cubic metres. After leaving Wadelai, the 
river widens out again, and is shallow and bordered 
by swamps for many miles, exposing a large surface 
to evaporation ; but at 135 miles from the lake a 
series of rapids are met with, the river flowing 
through high banks. The most important of these 
are the Fola Rapids, where the river is com- 
pressed at the outset into a width of 60 metres, 
with a drop of 20 ft. in two or three falls. After- 
wards it passes through a gorge never more than 
16 metres wide and 100 metres long, through 
which the river rushes, tumbling into a caldron 
only 12 metres wide and 50 metres long. This 
is followed by more rapids, the scene presented 
being, Sir William Garstin states, unique and 
very much more impressive than the well-known 
cataracts between Shabluka and Aswan. Subse- 
quent to this, the river appears to be fairly well 
confined up to Rejaf, 237 miles from Lake Albert, 
where the swamp region proper commences, 
and continues for a distance of between 500 and 
600 miles up to Fashoda ; but the worst of these 
swamps are not met with till after Bor is reached at 
356 miles from Lake Albert. The river from this 
point on is bordered for hundreds of miles with 
enormous marshy lagoons, in which grow the sudd 
which forms such a bar to navigation. In the 
100 miles of not very bad marshy district between 
Lado and Bor the river was found to have lost 
by evaporation more than half its volume at 
the former point, where it was determined to be 
about 2000 cubic metres per second, and at Bor, 
measured only six days later, to be about 1000 
cubic metres. What the loss must be in the 
much worse country above may be _ estimated 
from this; and Sir William Garstin holds that 
between Lado and Lake No the loss is not less 
than 60 per cent. of the volume at the former 
place, and may be 80 per cent. In order to avoid 
this great waste of water, Sir William suggests, 
as already mentioned, that a new discharge channel 
should be constructed through the higher ground 
which is supposed to exist on the right bank 
between Bor and a point on the White Nile just 
above the junction of the Sobat (see map). The 
length of the channel would be about 212 miles. 
The channel would be built to take a discharge of 
1000 cubic metres per second, anything above this 
being allowed to flow down the old channel and 
waste itself in the marshes. This discharge, he 
remarks, is only about one-fifth more than is now 
carried in high floods by the Ibrahimah Canal at 
Asyut. The velocity of flow would be moderate, 
so that the channel could be readily traversed by 
the steamers, the passage of which on the existing 
river is now so liable to be blocked by sudd. If 
the sudd closes in behind a steamer, the latter can 
only be relieved bya channel being cut through the 
mass of floating and decaying vegetation from the 
down-stream side, since it has proved quite imprac- 
tical to destroy the barrier from its up-stream end. 

Should this canal scheme prove practicable on 
more detailed examination, Sir William considers 
it would then prove profitable to regularise the flow 
from the lakes, which, as matters stand, would be a 
useless waste of money, since any increase in the 
flow of the Victoria Nile or the Bahr-el-Gebel would 
simply be lost in these marshes. As a guess, the cost 
of this scheme is put at 5} millions sterling ; whilst 
he thinks an alternative scheme to improve one or 
other of the existing channels of the river through 
these marshes might be carried out for 3,400,000I. 
He prefers, nevertheless, the former scheme, even 








in spite of its greater cost, as being a more radical 
and effective remedy for the existing enormous 
waste of water. 

The portion of the report dealing with the Blue 
Nile, which joins the White Nile at Khartoum, is 
based on data. collected by Mr. Dupuis, who ex- 
amined the whole valley of the river up to its origin 
in Lake Tsana. The suggestion has been made 
that an excellent supply of water for irrigation pur- 
poses could be obtained by lowering the discharge 
channel of this lake; but the fact that it is in 
foreign territory is a sufficient reason for the rejec- 
tion of this plan by the Egyptian authorities ; and, 
moreover, it appears that the conditions are some- 
what less favourable than had been anticipated. 
It turns out that only a relatively small proportion 
of the total flow of the river is obtained from this 
lake, by far the largest proportion being derived 
from the catchment in the hilly country between 
this lake and the point at which the river issues 
from the hills. Nevertheless, the Tsana Reservoir 
scheme is by far the best one for the Blue Nile 
from an engineering point of view, as lower 
down, the river, during flood, carries enormous 
quantities of silt, and hence could not be im- 
pounded at this period, whilst at the other times 
the flow is too small. By constructing works 
at Lake Tsana it is estimated that 3000 million 
cubic metres could be made available for dis- 
charge into the river during times of low water. 
The objection that the lake lies in foreign terri- 
tory is, however, a fatal one, and as an alter- 
native it is suggested that the river should be 
dammed at Rosaires, which, if feasible, would, Sir 
William states, be a useful scheme. Another sug- 
gestion is to raise a dam of the Aswan type on the 
Atbara. In this way the silt carried down in flood 
time could be passed down stream, and sufficient 
water would still be available to irrigate a very 
large area. The mean annual discharge of this 
river is 20,000 million cubic metres ; but during a 
large proportion of the year the bed is practically 
dry. Another scheme advanced is one for the 
irrigation of the country near Kassala by impound- 
ing the waters of the River Gash. This stream 
runs 80 days per year only, and it finally loses itself 
in the sand. The amount of water available is, 
however, not large, and the whole scheme is insigni- 
ficant in comparison with the others dealt with in 
the report. 

In another part of his report Sir William dis- 
cusses a project brought forward by Sir William 
Willcocks for raising the Aswan dam by 6 metres 
—an operation which would increase the storage 
capacity from 1000 million cubic metres to 2500 
million cubic metres, at a cost of only £E500,000. 
The one objection is, of course, the danger to the 
ruins of Philse; but it-seems most unfair to attempt 
to preserve these for Europeans who care about 
them, at the expense of the natives who do not. 
Moreover, it appears that the actual damage to the 
ruins is likely to be small, as the foundations have 
been carefully underpinned, and an examination of 
them, where they have been partially submerged by 
the filling of the reservoir during the past two years, 
has led M. Naville, the eminent Egyptologist, to 
say, ‘‘Ou peut méme se demander si, & certains 
égards, le temple de Philé, n’est pas aujourd’hui 
dans des conditions meillures que le plupart des 
édifices Egyptiens.” It appears, however, that near 
top water-level there is some efflorescence of salts, 
injurious to masonry. It is hoped to limit the 
injury done by carefully washing these away as the 
water subsides. The only effect of raising the water 
level would be to raise the level of this salt band, 
so that in any case the actual damage done would be 
no more than it is at present. Of course, the beauty of 
the scene may be destroyed ; but that seems an 
inadequate reason for condemning a project of such 
vital importance to the struggling fellaheen. In 
addition to raising the dam, Sir William Willcocks 
has suggested that the Lake Moeris of the ancients 
should be restored by flooding the Wady Rayan 
depression. This is an old idea, brought forward 
first by Mr. Cope Whitehouse. The difficulty 
in regard to it, considered as a separate under- 
taking, lay in the fact that though it would be 
able to supply the water wanted when the Nile 
was low, its level is such that during high Nile the 
quantity available would be very little. If this 
scheme were supplemented by that for raising 
the dam at Assouan, then the latter, being a high- 
level supply, would furnish the water needed during 
the summer months, the water in Lake Moeris 
being used in the earlier period when the Nile is 


low. Whilst admitting the attractions of the 
scheme thus outlined, Sir William Garstin states that 
there are some difficulties in its execution, arising 
mainly from the arrangements made for taking from 
the winter flow of the Nile 200 cubic metres per 
second for irrigation in the Eastern Soudan. With 
this reduction in the winter flow the proposed Rayan 
reservoir could not be filled by means of the 
Bahr Yusuf during the winter months in a year of 
minimum supply. Under the circumstances Sir 
William accordingly gives the first place to his 
scheme for improving the Bahr-el-Gebel, and puts 
second the Wadi Rayan scheme. 

As matters stand, neither scheme is likely to 
make much progress for some years, as Lord Cromer 
holds that the first work to be done must be the 
conversion of the irrigation system of Middle 
Egypt to the perennial system, which will cost 
1,600,000/., and next to this in importance he places 
the improvement of the Egyptian railways, at a 
cost of 3,000,000. Third comes the question 
of raising the Assouan dam ata cost of 500,0001., 
followed by the remodelling of the Rosetta and 
Damietta branches of the Nile. Though the im- 
provement of the Bahr-el-Gebel cannot be under- 
taken until these projects are disposed of, it has 
nevertheless been decided to spend 24,0001. per 
annum in making surveys, which will show the 
feasibility or otherwise of the great cut-off proposed 
by Sir William Garstin. 








NOTES. 

Gas anp Tar FROM CoKE-OvENS AS FUELs. 

An attempt to use coke-oven gas (from Otto 
Hoffmann retort-ovens) as sole fuel for open- 
hearth furnaces resulted in failure ; but by using, 
in addition, a certain amount of coke-oven tar, 
delivered to the burner in the furnace through a 
steam-heated main, there was no difficulty in main- 
taining the desired temperature in the furnace. 
The tar also gave satisfactory results when used 
alone asfuel. For the production of 1 ton of steel, 
17,127 cubic feet of coke-oven gas of 550 British 
thermal units per cubic foot, and 584 lb. of tar 
(15,781 British thermal units per pound ‘‘ solid ”), 
were required ; whilst when producer-gas was em- 
ployed, 1076 1b. of coal (12,500 British thermal 
units per pound) were needed. The sulphur intro- 
duced into the process by the fuel (1076 lb. of coal) 
amounted to 22.596 lb. when producer-gas was used, 
and 13.693 lb. when the fuel consisted of coke-oven 
gas and tar (17,127 cubic feet of gas and 584 lb. of 
tar). If tar alone had been used, only 4.88 Ib. of 
sulphur would have been introduced. In 1896 
Mr. J. H. Darby, of Brymbo, communicated 
to the Iron and Steel Institute his experience 
with Mond gas for making steel in a 3-ton 
furnace, measuring 12 ft. between the blocks, 
erected for experimental purposes at Winnington. 
The effectiveness of the gas was ascertained, but 
the quantity consumed was not definitely mea- 
sured. Mr. Darby at the same time pointed out 
that the presence of tarry matter in gas had been 
found to be an advantage at the works of the 
Coltness Iron Company, where unwashed _ blast- 
furnace gas had been found effective for steel- 
production, whilst gas washed for its ammonia had 
to be abandoned. The exact reduction in the hydro- 
carbon constituents of the gas caused by the wash- 
ing was not stated; but the improved quality 
of a gas containing tarry (hydrocarbon) vapours 
after passing through a regenerator, the tar 
thereby becoming fixed, was clearly shown by the 
analyses. They showed a rise of hydrogen and of 
carbonic oxide at the expense of carbon dioxide, 
and with a diminution from 53.8 to 48.98 in the 
percentage of nitrogen by volume. Considering 
the well-known high heating value of tar, it is 
evident that a considerable margin remains for im- 
provemeut in the working results recorded by Mr. 
D. Baker. 

Tue Nripron Yusen Kaisna. 


It is very interesting to note how the Japanese 
seem to have the faculty of carrying their artistic 
ability into many of the operations of every-day 
life. In the old feudal days this was very markedly 
the case ; almost everything which was used had a 
certain amount of artistic value. The introduction 
of Western methods of industry and commerce had 
the effect of vulgarising and materialising the 
tastes of those concerned ; but now that what may 
be called the transition stage is sing, and the 








Japanese are finding solid ground for the develop- 


ment of their new ideals of individual and national 
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life, their artistic tendencies are beginning to re- 
appear. The guide-books which are being issued 
by municipalities, commercial and shipping con- 
cerns, are very good illustrations of what we mean. 
That of the Nippon Yusen Kaisha (the Japan Mail 
Steamship Company) is not only a very interesting 
account of the present conditions of one of the 
most important developments of modern Japan, 
but also an excellent specimen of good printing and 
artistic ability. While it is got up in semi-foreign 
style, it has sufficient Japanese characteristics to 
raise it out of the ordinary groove of guide-books, 
and in this, as in other matters, the Japanese 
may be able to exercise considerable influence 
in similar productions in other parts of the world. 
We have on previous occasions given some account 
of the wonderfully rapid development of shipping 
in Japan, and especially of the Nippon Yusen 
Kaisha, so that we need not now go into details. 
The hand-book which has been issued gives details 
of its history, its present condition, its routes, and 
all the information necessary for merchants and pas- 
sengers who wish to take advantage of its arrange- 
ments. When, however, we mention that the com- 
pany maintains regular fortnightly services between 
Japan and Europe, the terminal points being Yoko- 
hama in Japan and London and Antwerp in Europe, 
for which it employs twelve twin-screw steamers of 
over 6000 tons each, we are able to form an estimate 
of the importance of the operations carried on by the 
company. The hand-book gives a list of seventy- 
eight steamers, and particulars of the various lines 
on which they run. In addition to the service to 
Europe there are services to Australia, America, 
Bombay, and the chief Chinese and Korean ports, 
in addition to very complete services in home 
waters to all the most important ports in Japan. 
The hand-book is not simply a dry record of facts 
and figures, but isa literary and artistic production, 
containing much useful information regarding the 
places at which the vessels of the company touch, 
with excellent illustrations of some of their most 
important features, and, indeed, forms a very 
interesting addition to the books published about 
Japan. 


Etectric TRACTION IN Russta. 


Two rather ambitious schemes for electric trac- 
tion on a large scale have recently been brought 
before the Electrotechnical Association of St. 
Petersburg. The first is no less than the electri- 
fication of the Trans-Siberian Railway, a project 
considered by Count A. F. Lubienski as not only 
desirable, but necessary. The transportation of 
passengers and goods on this railway, apart from 
the traflic due to the war, has developed to such an 
extent that it will soon become necessary to in- 
crease the number of trains. Owing to several 
circumstances, particularly the lightness of the 
rails and the insufficiency of water, the existing 
trains are said to have reached their practical 
limit of speed; and though the water difficulty 
might be met by canalisation or other means, the 
relaying of the track would entail an enormous 
expenditure of money and time. The Count main- 
tains that the most rational and economical way of 
meeting the case is by the introduction of electric 
traction on some parts of the line at least. The 
existing track would be made use of, and the many 
sharp curves and heavy gradients would not limit 
the speed of a multiple- unit electric train to the 
same extent as in the case of a train drawn by 
a steam locomotive. It is proposed to make 
use of the rivers and waterfalls along the course of 
the line for the supply of electric energy, which 
would be generated at power-stations from 100 to 
200 kilometres apart, and distributed in both direc- 
tions to transformer sub-stations at a pressure of 
100,000 volts. It must be evident, we think, to 
the most sanguine of engineers that the scheme 
outlined above, even if possible, could not be 
realised in time to meet the present traffic diffi- 
culties, though it appears tv have been seriously 
considered as a desirable alternative to the relaying 
of the track. The second project was brought 
forward by Mr. G. O. Graftis, and is rather more 
modest in its scope. He proposes the electrifica- 
tion of the Caucasian railways on the grounds that 
electric traction is particularly adapted to a moun- 
tainous country, and that abundance of power is 
at hand in the waterfalls of the Caucasus. The 
large number of rivers and mountain torrents 
watering the district through which the railway 
runs, and supplying up to 80 cubic metres of water 
per second, constitute an ideal source of power, 


which could be turned to account with little 
difficulty. As to the expense of constructing a 
line along the rocky coast of the Black Sea, the 
speaker adduced figures showing the cost of the 
Italian Lecco-Sondrio-Chiavenna electric railway 
and the Vladikavkase steam railway. He estimated 
that the establishment of central stations and sub- 
stations equipped with plant. for producing three- 
phase current at 30,000 volts would entail an ex- 
pense of 1,000,0001. above the cost of a steam service. 
On the other hand, the working expenses of the 
electric service with the same amount of passengers 
and goods carried would show an annual saving of 
8001. per mile as compared with steam. It is also 
claimed that, as the electric service would admit of 
heavier gradients, the construction of the per- 
manent way would be cheapened. After the meet- 
ing, in consequence of the importance of schemes 
of this nature to a district well supplied with water 
power, the Electrotechnical Association appointed a 
committee to make an exhaustive investigation of 
the subject. 


CowLyp Water Works. 


Wales is the land of pure water, and not a few 
English towns and cities have cast covetous eyes 
on its resources. The London County Council 
elaborated an immense scheme for connecting the 
Metropolis to the Principality by a conduit and 
pipe lines, and made strenuous efforts to pass it 
through Parliament. Liverpool and Birmingham 
have gone boldly into the Welsh uplands and have 
secured ample supplies, while other places in the 
Midlands are credited with like designs. The in- 
habitants of ‘‘ gallant little Wales” have not 
altogether liked the appropriations which have taken 
place ; but, so far, at least, they have probably 
gathered good rather than harm from the works 
which have been executed. The formation of great 
reservoirs at the sources of the rivers has greatly 
mitigated the winter floods, while the compensa- 
tion water has kept the streams fairly full in 
summer and reduced the effects of drought. Never- 
theless, some of the Welsh municipalities have 
felt the necessity of providing themselves with 
supplies before they are snapped up by distant 
communities, and among these have been the towns 
of Conway and of Colwyn Bay, which have 
recently completed some extensive joint works, 
whereby they now enjoy an adequate supply of 
water from Llyn Cowlyd, a natural lake situated in 
the heart of the Carnarvonshire range of moun- 
tains, about 4 miles from Llanrwst, 3 miles from 
Trefriw, and 2 miles from Capel Curig. The 
extreme length of this lake is 1} mile, and its 
extreme width over a quarter of a mile. Its sur- 
face is at an elevation of 1169 ft. above Ordnance 
datum, and it has an area of about 200 acres. 
The watershed is free from human habitation or 
cultivated land, and the rainfall for the last thirteen 
years gives an average of 75.8 in. per annum. The 
joint owners of the lake stipulated before it was 
sold that a supply of compensating water amounting 
to 1,552,500 gallons during every working day of 
12 hours should be delivered into the stream which 
was the natural outlet of the lake, together with a 
sufticient supply of water for cattle on the seventh 
day. In order to secure this amount of water, and 
also a sufficient supply for the district, it was neces- 
sary to construct an embankment 176 yards in length 
across the end of the lake, in order to impound 
14 ft. more depth of water, or about 800,000,000 
gallons. This embankment is of earthwork, with 
an inner core of concrete, and a puddle wall at each 
end keyed into the concrete. The inner slope of 
the embankment is 3 to 1, and the outer slope 
2to 1, the inner slope being grouted with cement. 
The waste weir is 30 ft. wide. From a stand- 
post situated in the lake, 282 ft. from the em- 
bankment, water is drawn through cast-iron pipes 


post. 


also the supply of water to the district. 
the gauge chamber the water is carried in stone- 
ware pipes for a distance of 4100 yards down | 
the valley to an overflow tank 750 ft. above Ord- | 
nance datum. The gradients vary from 1 in 11 to! 
lin 137. From the overflow chamber the water is | 
conveyed in 12-in. cast-iron pipes for a distance of 
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550 yards to the pressure-relieving tank, which is | pr en which have been established, the Government 


in cast-iron mains, 12 in. in diameter, till it eventu- 
ally reaches Colwyn Bay and Llysfaen, a total dis- 
tance of about 18 miles. Great difficulty was expe- 
rienced in getting material to the site, owing to 
their being no road, and also to the boggy nature 
of the ground. The total cost of the works, includ- 
ing the purchase of lake, watershed, easements, &c., 
was 55,0001. The whole of the work was designed 
and carried out by Mr. T. B. Farrington, Assoc. 
M. Inst. C.E., Llandudno, who has written a 
capital account of it in a little book, entitled 
‘*Cowlyd Water Works.” This work is very nicely 
got up, and contains several reproductions from 
photographs of the lake, as well as detail drawings 
of the works. 








PROGRESS IN FORMOSA. 


For some years past we have had ample evidence of 
the progress which the Japanese have made in 
Western science and its applications to industry and 
engineering, and the present war with Russia has 
shown most distinctly that they are able to apply 
their science to the arts of war as well as to those of 
peace. The island of Formosa, which came into their 
possession after the war with China, has given them 
the opportunity of showing what they could do in the 
way of colonisation and administration, and from the 
Government reports, as well as those of the British 
and American Consular officers and the observations 
of private individuals, we learn that the Japanese 
have been very successful in the art of colonising as 
applied to Formosa, a fact which affords another proof 
of their power of adapting themselves to a remarkable 
variety of circumstances. When the conditions of 
Formosa are remembered, their success seems all the 
greater. Both the Spanish and the Dutch had made 
attempts at colonisation in that island, and given them 
up in despair. Britain or France might have taken 
possession of the island without much opposition, but 
they preferred not to tackle such a difficult task, and 
when, after the Chino- Japanese war of 1894-5, 
Japan demanded Formosa, the Chinese offered little 
opposition ; in fact, that astute statesman, Li Hung 
Chang, remarked in a somewhat sarcastic manner, 
that Japan would find the island an exceedingly bad 
bargain. 

The Japanese did not enter into peaceful possession 
of the island. Its interior was ruled partly by savage 
aborigines, and partly by organised bands of outlaws 
and robbers, who plundered ships wrecked on the coast 
and murdered the crews who approached the island. 
In fact, in 1874 Japan had sent an expedition to 
Formosa for the purpose of chastising these robbers 
and acquiring guarantees for the future security of 
Japanese ships and seamen. For more than a year 
after entering into possession of Formosa, the Japanese 
had a good deal of fighting to establish order ; but in 
March, 1896, the island was placed under civil adminis- 
tration, and since then great prcgress has been made. 
The natives have recognised the benefits arising from 
the Japanese rule, and the spirit of the formerly 
savage inhabitants has been greatly changed. The 
Japanese have governed the island in a far-sighted 
and judicious manner, and have combined moderation 
and liberality with severity when it seemed to be 
needed, with very wonderful results. They have 
respected the ancient customs of the natives, and 
have tried rather to guide them than to coerce them. 
Their own experience has shown them that Western 
civilisation cannot be imposed from without; the 
impulse towards it must come from within; in 
short, it must be of the nature of real educa- 
tion. Even in the matter of the opium habit existing 
conditions have been taken intoaccount. The Japanese 
have always taken a very definite stand with regard to 
the use of opium. They took warning from what had 





happened in China, and they determined that their 
people should not be allowed to suffer in the same way. 
No opium is imported into any part of the Japanese 
Empire by private individuals; it must all pass through 
Government officials, who only allow it to be used for 
medical purposes, under verystrict regulations. Opium- 
smoking and opium- dealing is a crime for which 
Japanese citizens in Japan, and Formosa as well, are 
punished with penal servitude of varying degrees. In 


24 in. in internal diameter to a gauge chamber, | Formosa only confirmed opium-smokers are able to 
which is situated 492 yards from the stand- obtain the drug, and that under the strictest sur- 
In this chamber is the necessary machi- | veillance. 
nery for controlling the compensation water and | brought to bear on the younger generation, and 
From | doctors and teachers warn the people against the 
|injurious and demoralising effects of the opium habit ; 
| and there can be no doubt that, under this wise policy, 


At the same time moral pressure is 


it will rapidly diminish. 

Attention is being paid to education, and there are 
now over 120 Government public schools scattered 
throughout the island, many of them in buildings speci- 
built for the purpose. In addition to the primary 


situated ata height of 550 ft. above Ordnance datum, supports a number of special schools. First in im- 
and there is a by-pass arrangement at this point. | portance comes the Medical School attached to the 








From the pressure-relieving tank the water flows! splendidly-equipped Central Hospital at Taihoku, the 
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chief city in the island. An agricultural school has 
been established in connection with the Taihoku Pre- 
fecture agricultural station, and a number of other 
schools of an industrial nature. In addition, nearly 
every village possesses a school on the old Chinese 
stvle, with which the Government does not interfere. 
With the exception of some wealthy firms who are 
interesting themselves in plantations, the Japanese do 
not take to agricultural employment, and they are not 






























generally contemplate the possibility of attaining to, 
or, at any rate, of maintaining, the ideal conditions. 
Nevertheless, a belief has grown up during recent 
years that a close approximation might be reached, 
and far more attention has been paid to means and 
methods of lubrication than was at one time thought 
necessary. Sight-feed lubricators have multiplied, 
the old ring, or Mohler, bearing has been revived, and 
forced lubrication on various systems has been adopted, 

















































the centre of the bearings, and at that point it abse- 


lutely keeps the metals apart. But towards the ends 
the film falls off slightly, with the result that there is 
some wear, although it is so small that it is of no 


account, being nowhere over in. 


1000 

One feels proud to think of such work being turned 
out of British shops, not only as regards its durability, 
but also in relation to its original accuracy. Here we 
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professional, and skilled labour, there is, however, an 
opening. The present Japanese population is there- 
fore found scattered throughout the cities and villages. 

The Japanese have greatly developed the means of 
communication in Formosa. New roads have been 
made and the old ones repaired, and at the present 
time over a thousand miles are in process of construc- 
tion at a very considerable cost. We shall note the 
progress of railway construction later on, but mean- 
time we may say that it is being proceeded with as 
rapidly as circumstances will allow. The post, tele- 
graphs, and telephones have been introduced with the 
greatest success, and are rapidly being taken advan- 
tage of. Agriculture is being improved, with the 
result that the production of rice has increased by 
10 per cent. between 1896 and 1902, while the pro- 
duction of tea has grown five-fold between the same 
years, and the other agricultural staple products, 
such as sugar, sweet potatoes, cane, ramie, jute, 
turmeric, &c., all show a very large increase. Im- 
ani methods for the extraction of camphor have 
een introduced, and it is now a valuable Government 
monopoly. Mining is being slowly developed, and 
the output of gold, silver, and coal has been consider- 
ably increased in recent years. A number of Western 
industries have been established by the Japanese, 
such as factories for making brown sugar, white sugar, 
glass, paper, &c. The primitive system of currency 
formerly in use is now replaced by the monetary 
system of Japan, and banks have been established for 
the convenience of traders. The able civil governor of 
Formosa, Dr. Shimpei Goto, in a very interesting 
report, in which he gives an account of recent deve- 
lopments, expresses the opinion that the future of 
Formosa (Taiwan) is eminently hopeful, and _ his 
opinions are supported by many independent observers, 
so that we may look upon the work of the Japanese as 
not by any means the least interesting or least im- 
portant side of the remarkable development which has 
taken place in the Empire of the Rising Sun. 








THE WEAR OF MACHINERY. 

OxE object of lubrication is to reduce the wear of 
parts of machinery subject to friction, and this result 
is usually obtained to a greater or less extent. The 
subject of lubrication has received much study, and 
many valuable experiments have been made and the 
results given to the world. The object of the tests 
has usually been to reduce the loss of motive-power 
caused by friction rather than to preserve the 
working surfaces, partly because the two results are 
so Intimately connected that the second follows 
naturally from the first, and mainly because the 
Wear in a well- lubricated journal is so slow 
that it cannot be measured within the limits of 
time that can be given to any laboratory test. 
If measurements be made from an actual piece of 
machinery, there is always a doubt as to whether 
the lubricator may not have failed at some time, 
and so given rise to increased wear, which vitiates 
= conclusions which might otherwise be safely 
drawn, ‘ 

In ideal lubrication the wear is transferred from the 
metals of the bearings to the film of oil between them. 
(riven a constant film of appreciable thickness, it is diffi- 
cult to see how the metal could wear, for the action of 
tearing or dragging the film would not have any effect 
“pon it. The fact that bearings are almost always made 
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and all with better results. How nearly forced lubri- 
cation can produce and maintain the ideal condition of 
confining all the wear to the oil is shown by the en- 
graving on the present page, which records the original 
and the present dimensions of a three-throw crank- 
shaft which has been at work for seven years. We are 
indebted for this information to Messrs. W. H. Allen, 
Son, and Co., Limited, of Bedford, who designed and 
builtthe engine. It wasintended todevelopnot morethan 
500 horse-power, with an occasional overload ; but for 
seven years it has run for 12 hours a day and 300 days 
a year at considerable overload, the rate of revolu- 
tion being 300 per minute. After all this long and 
arduous work the wear in many parts is not capable 
of being measured, and in all other parts is merely 
microscopic, it being a noteworthy feature that all 
the bearings remained cylindrical. 

The crank-pins are all 6.5 in. in diameter, and in all 
three cases this diameter has suffered no diminution in 
the centre.’ The ends, however, in two cases have 
been reduced a little, the smallest figure being 6.4972, 
a wear of a in. The bearings were originally 6 in. 
in diameter, and in one case there is no measurable 
diminution. In all cases the bearings have kept their 
original dimensions in the centre, there being in most 
of them a slight wear towards the ends, the smatliest 
diameter in the six bearings being 5.9972 in., a reduc- 


2 . . . 
tion of wa in. The eccentric sheaves, with their more 
, 


rapid surface motion, have suffered more, but in these 
cases the largest reduction is a in. 

Turning now tothe connecting-rods, we find that 
the crosshead-pins are 3 in. in diameter, the present 
dimensions in the middle being 3.751 in., 3.752 in., 
and 3.751 in. At their ends they measure 3.747 in. and 


3.748 in., areduction at most of aa in. The diameter 


of the eyes at the big ends of the rods varies from 
6.502 in. to 6.511 in. 








One lesson taught by these measurements is that 
lubrication only fulfils its ideal purpose of absolutely 





capable of adjustment shows that engineers do not 


preventing wear when it is perfect. The oil is led to 


Fig.4. 
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have a crank-shaft 13 ft. long, with three crank-pins 
and six bearings, and conforming so closely to its 
desigued dimensions that instruments measuring to 
the ten-thousandth part of an inch cannot detect a 
difference at any part. And, thanks to the care and 
skill applied to the lubrication, many of these dimen- 
sions have suffered no change after seven years of 
hard and constant work. Such results can only be 
attained by the modern tools, and, above all, by 
splendid management and organisaticn. 








WIRELESS TELEGRAPHY AT THE CaPE.—The question 
of the establishment of a wireless telegraph station in the 
vicinity of Cape Town has from time to time been a sub- 
ject of public discussion, butso far nothing has been done 
in the matter. The Harbour and Shipping Committee 
of the Chamber of Commerce has, however, kept the 
matter in view, and now recommend that the Cape 
Government be approached with a view to the selection 
of a suitable site—at Dassen Island or elsewhere—and 
the ieee of the necessary apparatus as soon as prac- 
ticable. 





Cuicaco Drainace Canat.—The Chicago drainage 
canal, by means of which the waters of Lake Michigan 
are made to flow south-westward into the Des Plaines, 
near Joliet, Lilinois, has already cost the taxpayers of 
what is known as the sanitary district about 45,000,000 
dols., and millions more will have to be expended in con- 
structing a channel from the Calumet region and another 
from Evanston, before Lake Michigan, the source of 
Chicago’s drinking water, is freed from sewage pollu- 
tion. The population of the sanitary district is about 
2,200,000, of which about 90 per cent. is in the city 
proper. The last tax levy authorised was for the pur- 
pose of developing water-power at the lower end of the 
canal, Thislevy amounted to } per cent. of the taxab’e 
valuation for three years. About 2,000,000 dols., collected 
or to be collected from this source, will be expended in 
creating water-power near Lockport, which will furnish 
30,000 electrical horse-power with the present flow, and 
over 50,000 horse-power when the widening of the Chicago 
river and the construction of the Calumet branch are 
completed. 
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LAUNCHES AND TRIAL TRIPS. 


Tue s.s. Hopemount, which has been built to the order 
of the Hopemount Shipping Company, Limited, b 
Messrs. Swan, Hunter, no Wien ichardson, Limited, 
Wallsend-on-Tyne, was taken out to sea on Saturday, the 
17th ult., for her trial trip. The vessel is of the follow- 
ing leading dimensions :—Length over all, 341 ft.; beam, 
extreme, 49 ft.; depth, moulded, 25 ft. 3 in. ; and she has 
been designed to carry a dead-weight cargo of about 5600 
tons on 21 ft. 6 in. draught. The machinery has been 
constructed by the North-Eastern Marine Engineering 
Company, Limited, and consists of a set of triple-ex- 
pansion engines, having cylinders 23 in., 38 in., and 
64 in. in diameter, with a 45-in. stroke, steam being sup- 
plied by two single-ended boilers working at 180 Ib. pres- 
sure. During the trial the engines worked with the 
greatest smoothness, and a speed of 10? knots was attained 
on the measured mile. 

On Monday, the 19th ult., the steel screw steamer 
Trader, built by Messrs. Wood, Skinner, and Co., 
Limited, Bill Quay-on-Tyne, to the order of Messrs. 
T. Thompson and Son, Newcastle, left the Tyne for her 
official trial trip. The propelling machinery, which has 
been constructed by the North-Eastern Marine Engi- 
neering Company, Limited, at their Northumberland 
Engine Works, Wallsend-on-Tyne, consists of a set of 
compound surface-condensing engines, having cylinders 
16 in. and 32 in. in diameter, with a 24-in. stroke, steam 
being supplied by a steel boiler working at a pressure of 
120 lb. to the square inch. On the trial run, which was 
considered highly satisfactory by all concerned, a speed of 
9 knots was obtained. 


The s.s. Karma was successfully launched on Tuesday, 
the 20th ult., by Messrs. Joseph L. Thompson and 
Sons, Limited, North Sands Shipbuilding Yard, Sunder- 
land, and has been specially constructed to the order of 
the Unison Steam Shipping Company, Limited, of 
London. The principal dimensions of the boat are:— 
Length between perpendiculars, 346 ft. 6 in. ; breadth, 
extreme, 50 ft. 10in.; and depth, moulded, 25 ft. 6 in. 
The engines and boilers have been constrveted hy 
Messrs. Blair and Co., Limited, of Stocktcn-on-Tees, 
the sizes of the cylinders being 25 in., 41 in., and 67 in. in 
diameter, with a 45-in. stroke, supplied with steam by two 
large boilers working at 180 1b. pressure. 

There was launched from the yard of Earle’s Ship- 
building and Engineering Company, Limited, Hull, on 
Friday, the 23rd ult., the steamship Toro, of which the 
main dimensions are: — Length, 330 ft. ; breadth, 
48 ft. 3 in. ; and depth, 24 ft. 10 in. The vessel has been 
built for grain-carrying, and is designed to carry about 
5800 tons, and will have a very large capacity for cargo. 
The machinery of the Toro consists of a set of triple- 
expansion engines, having cylinders 23}in., 39 in., and 
64 in. in diameter, with a 42-in. stroke, and two large 
single-ended boilers working ata pressure of 180 lb. per 
square inch. The boilers are fitted with a superheater in 
the uptake, whereby the waste gases from the furnaces 
are utilised. Sixteen weeks only have elapsed from the 
bending of the frames to the launching of the vessel, and 
before the expiration of another week the engines will be 
under steam. 





On Saturday, the 24th ult., the fine large steel twin- 
screw steamer Mamari was launched by Messrs. Harland 
and Wolff, Belfast. The Mamari, which is being con- 
structed to the order of Messrs. Shaw, Savill, and Albion 
Company, Limited, London, for their New Zealand 
trade, is 455 ft. long by 56 ft. beam, with a gross tonnage 
of about 7000. The machinery, which is also being con- 
structed by Messrs. Harland and Wolff, consists of two 
sets of quadruple-expansion engines. 

The Laxevaags Engineerin 
pany, Bergen, Norway, ween 4 d on Saturday, the 24th 
ult., the s.s. Godo, built to the order of Mr. P. A. 
Muszus, of Aalesund. The principal dimensions are :— 
Length, extreme, 210 ft.; breadth, 31 ft.; and depth, 
moulded, 14 ft. 10 in. Themachinery is also constructed 
by the Laxevaags Company, the cylinders being 154 in., 
254 in., and 42 in. in diameter, with a 30-in. stroke. The 
working pressure is 175 |b. per square inch. 


and Shipbuilding Com- 





On Saturday, the 24th ult., Messrs. R. Craggs and 
Sons, Limited, launched from their Tees Dockyard, 
Middlesbrough, a fine steel cargo steamer, 340 ft. 6 in. 
long, by 46 ft. beam, by 24 ft. 4 in. moulded depth. The 
machinery will. be fitted by Messrs. Richardsons, West- 
garth, and Co., Limited, of Middlesbrough, and will have 
cylinders 234 in., 38 in., and 64 in. in diameter, with a 
42-in. stroke, steam being supplied by two large single- 
ended boilers working at 180 1b. pressure to the uare 
inch. The vessel has been designed to afford a very large 
cubic capacity, and is expected to carry about 5200 tons 
dead-weight on a light draught. 





On Monday, the 26th ult., Sir Raylton Dixon and Co., 
Limited, launched from their Cleveland Dockyards, 
Middlesbrough, a fine steel screw steamer, built to the 
order of the Société les Affreteurs Réunis, of Paris. The 
principal dimensions are 310 ft. by 43 ft. by 25 ft. 9 in., 
and she has a dead-weight carrying capacity of about 
4300 tons on alight draught. Triple-expansion engines 
will be fitted by the North-Eastern Marine Engineering 
Company, Limited, of Sunderland, having cylinders 23 in., 
38 in., and G1 in. in diameter respectively, with a 42-in. 
stroke, supplied with steam by two large single-ended 
boilers working at 160 lb, pressure. On leaving the ways 
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Heavy steel rails are to Middlesbrough quotations. 





On Monday, the 26th ult., Messrs. Furness, Withy, 
and Co., Limited, Middleton Shipyard, Hartlepool, 
launched the large steel screw steamer Dagmar, built 
to the order of Messrs. A. Leffler and Son, Gothenburg. 
She is over 335 ft. in length, built throughout of Siemens- 
Martin steel, on the deep-frame principle, and has a 
measurement capacity of 277,424 cubic feet. Triple- 
expansion engines will be supplied and fitted by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
with cylinders 23} in., 38 in., and 64 in. in diameter with 
a 42-in. stroke, and two single-ended boilers 15 ft. 3 in, in 
diameter by 10 ft. 6 in. long, working at 180 lb. pressure. 





On Monday, the 26th ult., there was launched from the 
ard of the Sunderland Shipbuilding Company, Limited, 
South Docks, Sunderland, the steel screw steamer Nord, 
314 ft. length between perpendiculars, by 46ft. 6 in. 
broad, by 23 ft. 04 in. deep. The vessel has been built 
on the deep-frame principle, and her dead-weight carrying 
capacity is 4750 tons upon a light draught of water. The 
main engines are by the North-Eastern Marine Engi- 
neering Company, Limited, Sunderland, having cylinders 
23 in., 38 in., and 62 in. in diameter, with a 42-in. stroke, 
steam being supplied by two a 3 boilers working at a 

ressure of 160 lb. per square inch. The vessel has been 
built to the order of La Compagnie des Bateaux 4 Vapeur 
du Nord, of Dunkerque. 





she was gracefully named Sylvie by Mrs. Shaki. 





On Monday, the 26th ult., Messrs. Ropner and Son, 


Stockton-on-Tees, launched from their yard the steel 
screw steamer Clarissa Radcliffe, of the foilowing dimen- 
sions :—Length, 363 ft.; extreme breadth, 53ft.; moulded 
depth, 30 ft. 4 in. The engines will be of the triple- 
expansion type, supplied by Messrs. Blair and Co., 
Limited, Stockton, of about 1800 indicated horse-power, 
steam being supplied by three main boilers working at a 
pressure of 160 lb. The steamer has been built to the 
order of Messrs. Evan Thomas, Radcliffe, and Co., 
Cardiff. 








Express PassENGER ENGINE FOR THE “Bia Four 
Rovutr”—Erratum.—On page 327 of our issue of Sep- 
tember 9 we published an engraving of an express 
passenger engine for the ‘‘ Big Four Route,” stating that 


‘it was built at the Schenectady Works of the American 


Locomotive Company. We now learn that it was built 
at the Brooks Works of the company. 


Conrracts.—We are informed that Messrs. T. Sugden, 
Limited, 180, Fleet-street, E.C., have secured an order 
to instal fourteen of their superheaters in connection wit h 
the Lancashire boilers for the City of Birmingham Elec- 
tricity Works.—The Brush Electrical Engineering Com- 
pany, Loughborough, have received an order from the 
City of Birmingham Tramways Company for forty cou\- 
plete tramcars with radial trucks, 
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THE GLYDA SPRING HUB 
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On the present page we illustrate a spring hub, 
for the wheels of motor-cars and other vehicles, 
which is being introduced by the Glyda Resilient Hub 
Syndicate, of 32, Victoria-street, Westminster. Fig. 1 
1s a perspective view of a wheel fitted with the hub. 
Fig. 2 is a side elevation and Fig. 3 an end elevation 
partly in section. Fig. 4 shows an earlier form of this 
hub, the only difference being in the method of attach- 
ment. In Fig. 1 it will be seen that there are lugs to 
attach the hub to the spokes of the wheel. In Fig. 4 
there is a plain circumference, with screws passing 
through the plate. We give the illustration, Fig. 4, 
however, as part of the mechanism is removed, thus 
—— the arrangement of the springs which are 

sea, 

it will be seen from the illustrations that the 
ordinary felloes of the wheel are connected through the 
spokes to a ring A; this ring fits into a second ring, 
consisting of two parts B and D, which together form 
a channel section. The ring A is free to slide inside B, 
but is restrained by the springs C shown by the dotted 
lines in Fig, 2. ithin the ring B is the bush sur- 
rounding the axle, this being made in two parts E, E!, 
which are bolted together by bolts, which also pass 
through the rings Band D. It will be seen, therefore, 
‘hat a series of springs are interposed between the 
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axle and the spokes of the wheel. The felloe of the 
wheel is thus free to move up and down to meet the 
inequalities of the road, without communicating this 
motion to the axle. The wheel is used either for motor- 
cars or ordinary vehicles for horse traction ; but it is 
in connection with the former that it appears likely 
to be more generally tried. 

We recently had’ an opportunity of travelling 
in a motor fitted with wheels having this hub; 
the car had solid india-rubber 24-in. tyres. This 
car ran very easily over a bad piece of road at a 
fair speed. We also made a run in a dog-cart fitted 
with this hub, the wheels having also solid tyres. 
The riding again was of an easy and pleasant nature. 
The movement of the plates forming the hub ranges 
from about ,3; in. to # in. as a maximum, and the hub 
surfaces are kept well lubricated. In this way the 
hub is dust-proof. 

For taking side-thrust on the wheel there are the 
bushes E, E!, shown in Fig. 4, on the axle, and also 
the rubbing surface between the inner and outer rings 
Aand B. As will be seen from Fig. 3, the design is 
such as to permit of looseness due to wear being 
readily taken up when necessary. It is claimed that 
by the adoption of this device as easy running is 
obtained with solid-rubber tyres as with pneumatic 








Fic. 4. 


A special form 
| has been devised for use with tangent wheels on motor- 


| tyres with the ordinary arrangement. 


bicycles. It is further stated that wheels fitted with 
| this hub are not liable to side-slip. 





INDUSTRIAL NOTES. 

| Iv is much to be deplored that the Durham Miners’ 
| Association has decided to tender notices to ter- 
|minate its connection with the Conciliation Board. 
| The reasons for such a step have not been made public, 
| but it is noteworthy that the September number of 
the Durham Miners’ Association Circular gave no hint 
of any such step being in contemplation. It may be 
that the delegates to the Council had some grievances 
which they deemed of an important character, and that 
these, voicing the collieries ta which they were sent, 
outvoted the more responsible members of the execu- 
tive and the officials at the meeting on Segoe 24. 
Be that as it may, the incident is regrettable, because 
it indicates dissatisfaction with the resolves of the 
Board. It may be that the principle of conciliation 
remains intact ; but if the methods, or the “ findings,” 
of the Conciliation Board are unsatisfactory, there is a 
danger of the principle being regarded as ineffective 
for its purposes. But in all those things the methods 
may be defective, or may be thought so in certain 
eventualities; that, however, does not destroy the 
principle, but it may weaken it. However, it would 
not be fair to suppose that the last word has been said on 
this subject. The matter must come before the Board, 
when, it is hoped, other considerations will prevail. The 
Durham miners are level-headed men, and they stand 
in the fore ranks of intelligent trade unionists, Sturdy 
in opposition, they have known how to bend to cir- 
cumstances when the reasons therefor were fully and 
fairly stated. In this case the chances are that a 
peaceful settlement will be effected. 

The sliding-scale method of arranging wages to 
prices has often been assailed, and no doubt it has a 
very weak point—namely, that the workmen have no 
voice in adjusting prices. It is difficult to see how 
they can have. Prices are influenced by varying cir- 
cumstances. They have often to be adjusted suddenly, 
almost on the spur of the moment. They could not 
well be left to prolonged debate by two opposing 
parties, while the third—the buyers—was left out in 
the cold. The miners generally, especially the 
National Federation, have rather set themselves in 
opposition to the sliding-scale system. In the iron 
and steel trades, however, it has worked fairly well 
for about thirty years. There have been ructions at 
times—threats even of a breaking away from the prac- 
tice ; but in the end the scale has prevailed. The men 
have no voice in adjusting the prices ; but it is done 
on the compensation principle, If prices rise, the 
men’s wages rise in proportion at the end of every 
two months. It may be that the ironmasters get the 
advantage six weeks out of the eight, On the other 
hand, if prices fall, the wages of the operatives do not 
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fall until after the two months have expired, even 
though prices fell six weeks earlier. In this way 
there is a tolerably fair compensation, taking the year 
through. Whether the same method is applicable to 
coal, only those familiar with all its working and 
aspects can determine. But where the sliding-scale 
fails, conciliation can well come in. Mutual guod 
faith and implicit confidence, the result of fair and 
honest dealing, will in the long run prevail, in spite of 
friction at times of difficulty. 





What is ostentatiously called the Labour Party is 
about to undergo a crucial test in the Australian 
Commonwealth. It will be remembered that a short 
time ago it was called upon to form a Government, 
in consequence of an adverse vote in the Legislature. 
Mr. Watson, as the leader, formed a Government, 
and for some time it appeared as though he could 
carry on the Administration; but a combination 
upset the Government, and he had to retire. Since 
then, he and his labour friends have had to resort 
to a coalition opposition, as a counterpoise to the 
coalition formed against him and his Government, and 
now the two parties, each formed of two factions, are 
fighting each other for office, and for the control of the 
State machine. But in this combination new diffi- 
culties arose, quite outside of the hitherto known lines 
of the declared policy of the Labour Party. The 
contest turns, not upon the internal policy of the 
Commonwealth as regards industrial questions proper, 
but upon the external relations of the colony, or fede- 
ration of colonies, as regards fiscal questions, in the 
sense now understood in this country—namely, of 
free or preferential trade with the Mother-Country. 
On this question there is likely to be a split; but the 
caucus seems to have samen: f towards a preferential 
tariff on the lines indicated by what is called ‘‘ tariff 
reform” in Britain. It is not essential that the 
question should be considered here as to whether 
‘ree Trade or Protection should constitute the policy 
of the Australian Federated States. What is im- 
ortant in this connection is the attitude of the Labour 
Party on the question, which is here regarded by all 
the organised trades as an attempt to tax the people’s 
food. 

The adherence of the Labour section of the Liberal 
and Labonr Alliance in Australia to the demand for a 
preferential tariff with Great Britain is quite at 
variance with the publicly-expressed wishes of the 
British trade unions, as expressed at two Trade-Union 
Congresses, and in the manifesto issued some time ago 
by the Labour members of the British Parliament. 
This is the vacation, and members are scattered ; but 
two of the Labour members have undertaken to voice 
the views of the rest in a kind of manifesto, or protest, 
against the Labour Party in Australia taking any such 
action as is indicated by the Liberal wing of the 
newly-formed coalition, according to which a statutory 
offer is to be made to Great Britain for a preferential 
tariff. The two honourable members express the opinion 
that workmen in the colonies do not seek an advantage 
over those in the Mother-Country. The facts show 
quite otherwise. In Canada, as in Australia, there is 
undoubtedly a desire to tax commodities imported 
into those countries, with a view to develop, protect, 
and advance their own interests, without any attempt 
to differentiate as to the source of the supply, or, as 
we say now, the place of — of the manufactured 
articles. Whether the attitude of the British Labour 
members and of trade unions in this country will have 
any tangible effect upon the Liberal and Labour Alliance 
in Australia remains to be seen. In the circumstances 
the protest could not be regarded as an impertinence, 
seeing that action had been taken previously in the 
same direction, and particularly as labour professes to 
be cosmopolitan in its aims and objects. 





The strike at Hurst is over at last, and all the de- 
plorable scenes of several past weeks are ended. In 
what way the settlement was arrived at is not made 
clear, nor does it greatly matter now that the dispute 
is ended. After several efforts at conciliation or 
negotiation had failed—even the Mayor of Ashton- 
under-Lyne was not accepted as the messenger of 
peace—it was reported that the employers had agreed 
to accept Mr. Thomas Birtwistle as the convener of a 
meeting to discuss the situation. This was referred 
to in last week’s ‘‘ Industrial Notes” as a good 
sign. What happened after that has not been publicly 
reported ; nor is it stated shat actual specified terms 
have been agreed to. But the important fact remains 
that a large proportion of the operatives have returned 
to work, cae those not yet re-engaged are to be em- 
ployed as soon as practicable. It is most sincerely 
to be hoped that no such strike, with its deplorable 
results, will ever again be entered upon in the Lanca- 
shire cotton trades. The Joint Committee have done 
splendid work for several years, and it is to be regretted 
that they were not able to avert the strike, or effect 
a settlement in its earlier stages. As regards the rights 
or wrongs of the matter in dispute, we felt that we 
were not in a position to offer an opinion on its merits. 
We gave only such bare facts as we could collect as 


to the strike and its situation. It is to be hoped that 
the incensed feelings evoked have cooled down, and 
that every effort will be made to avoid friction in the 
future. ‘here is always a danger of ill-feeling sur- 
viving ; may this case be an exception. 





The Ironworkers’ Journal for October contains 
matter of the gravest moment affecting the Midland 
iron and steel trades, and the relationship between 
the workmen and the employers. It is no part of 
our duty in this connection to take sides or express 
opinions. We only give the views as set forth in the 
Journal of the Association, representing the associated 
iron and steel workers in the Midlands, and also those 
associated with the North of England Board, which 
two bodies practically govern the wages question 
throughout the trade. The effect of the recent 
attempt to take off the 6d. per ton, which is given as 
an equivalent for the extras in the North of England, 
evoked a strong protest at the time, and the proposal 
was dropped. But the men resented the attempt, 
and raised the question as to the basis of the Midland 
scale, with the result that a proposal was submitted 
to all the districts to tender notices of withdrawal 
from the board. It appears that all the lodges voted 
in favour of the proposal except three. The vote 
was so overwhelming that notice was sent to the 
employers’ secretary to terminate the sliding scale. 
The council make it clear that their condemnation is 
not as regards the principle of the sliding scale, but 
only the method of fixing the basis in the Midlands. 
It is possible that a modus vivendi will be found, and 
that the excellent work will be continued on a basis 
mutually satisfactory. The operatives’ decision is 
almost unanimous, and it is also definite—either the 
basis must be amended, or the scale abolished. There 
has been a meeting of the Wages Board, when it was 
agreed to submit the question to the employers and 
workmen who constituted the board. 





The report of the National Union of Boot and Shoe 
Operatives is far from satisfactory in respect of the 
state of trade. Numbers of members of the union 
have been discharged through lack of orders, but on 
the other hand there is the prospect of ‘‘ laying down 
fuller and more plants of machinery.” This will 
mean more rapid and, probably, cheaper production, 
periods of intense activity, with longer or more fre- 
quent periods of inactivity, short time, or absolute 
idleness. This is one of the problems of the future— 
how to regulate output in such a way as to be advan- 
tageous to employer and worker alike, and not to the 
disadvantage of the buyers. What solution of the 
problem is possible it is difficult to foresee. It ap- 
pears that there is a shrinkage of 6.2 per cent. in the 
amount of wages compared with a year ago. Branch 
executive officers are charged to pay out-of-work 
benefit as from September 24, but any member thrown 
out of employment through any fault of his own is not 
entitled to benefit. As this is the first time that out- 
of-work benefit has been paid, great care and vigilance 
is expected from all officers, and a limitation of time 
for such benefit is suggested. There was an increase 
of disputes in the month. Most of these were settled 
by negotiation, but in one case a Leicester firm has 
issued a writ of injunction. Negotiations have been 
nearly completed with employers engaged on Govern- 
ment contracts, and it is expected that a statement of 
wages will be agreed to in a few days. One of the 
objects of the conferences on this question is to mini- 
mise ruinous competition by making the payments for 
work done uniform with all such employers. 

Reports indicate that trade is improving in the Mid- 
land districts, though slowly as yet. In the Wolver- 
hampton district business remains steady, but the 
orders are limited. In the Birmingham district last 
week’s market was quiet, but the finished iron trade 
was said to be fairly active. Galvanised corrugated 
sheets were in active demand for Australia, India, and 
South America. German steel is, it is said, being still 
pressed, but British makers keep up their prices, so 
that the competition is not very severe. In the engi- 
neering and allied trades employment is very dull ; 
out of seven branches of the Amalgamated Society 
of Engineers in Birmingham five report trade as 
bad, and two as moderate only. A considerable 
number are on donation benefit. In the Wolver- 
hampton district two branches report trade as mode- 
rate, only twelve members being on donation benefit. 
The boiler-makers report trade as moderate to slack, 
but only five were on donation benefit, and five signin 
the vacant-book. In Wolverhampton trade was saic 
to be moderate, but not a single member was on the 
books. With the iron-founders trade is moderate, but 
nearly 6 per cent. were out of work of all classes. At 
Wolverhampton trade was said to be bad, but only seven 
were out of work. In the other iron, steel, and metal- 
using industries, including the hardware trades gene- 
rally, there were greater variations in degrees of 
activity or inactivity, but only a small proportion 
pronounce trade as positively Many branches 








are quiet or slack, some moderate, a few fair, but 


the indications are more favourable for the autumn, 
In some cases activity is anticipated. 





The position of the iron and steel trades in the 
Lancashire districts has not yet improved to the 
extent desired, or even expected, a few weeks ago. 
Business in pig iron appears to have been spasmodic 
in character, one reason being uncertainty as to 
American importations; but no competition of a kind tv 
injure British productions is apparent. In the finished 
branches business is reported to be quiet, inquiries not 
being sonumerous as could be desired. There has been 
a fair business doing in iron for bridge construction, and 
more inquiries for locomotives, the orders for which, 
however, are not placed. In the sheet and tube 
branches business has been steady. In the engineer- 
ing and allied trades employment is reported to be 
bad in nearly all the branches of the Amalgamated 
Society of Engineers. Out of twenty-four in the 
Manchester and Salford district only three or four 
report trade as moderate. In ten branches in the 
Oldham district, most report trade as very bad. It is 
the same with iron-founders and boiler-makers. 





The joint audit under the South Wales and Mon- 
mouthshire iron and steel trades sliding-scale regu- 
lating prices, based on the three months ending on 
August 31, has resulted in a reduction in wages of 
4 per cent. for the quarter terminating with the 
present year. This is but a trifling change. 





Negotiations have for some time been in progress 
between the North of England steel-makers and those 
in Scotland with a view to effecting a working 
arrangement. A scheme has been drafted, for presen- 
tation to the respective bodies concerned, which it is 
thought will be agreed upon as a basis for fixing 
— This will have an important bearing upon the 
trade. 

Owing to a falling-off in orders for steel plates on 
the North-East Coast, the Palmer Company, at Jarrow, 
have closed their steel works temporarily, throwing a 
large number of men out of work. 

The Tower Collieries of Lord Bute at Hirwain, 
after being idle for twelve months, are to be re- 
started. They were closed owing to the refusal of the 
miners to work with non-union men. It is said that 
the workmen themselves negotiated with Sir William 
Lewis, without consulting the Miners’ Federation. 

A dispute has arisen at the Tyldesley Coal Com- 
pany’s pits, the men asking for increased pay for 
working in difficult places, which the management 
refused to concede. Efforts are being made to effect 
a settlement, as 500 men are affected. 


Owing to slackness of work at the Woolwich 
Arsenal it is necessary to reduce the number of 
workers, or work short time. The officials of the de- 
partment have placed the matter before the workers, 
as to whether there shall be discharges, suspension by 
rotation, or short time. It appears that the last-named 
alternative is most favoured, the idea being one slip- 
day per week. 

At the Royal Small-Arms Factory at Enfield there 
have been large reductions in the numbers employed, 
some of the men suspended having been uninterruptedly 
employed there for many years. 





Curious developments often attend the termination 
of labour disputes on the Continent. The Marseilles 
dockers had submitted the matters in dispute to arbi- 
tration. The award has been given ; this they refuse 
to accept, because by the terms of contract of 1903 
non-union men can be employed. 

The strike on the Canadian Pacific Railway has 
ended, and the men, to the number of about 1000, 
have resumed work. There is still, however, some 
unrest among the men. 

The dispute in the cigar trade continues. The 
workers allege that an attempt is being made to 
destroy the union, whilst the company say they only 
desire freedom to employ whom they please, irrespec- 
tive of union or non-union men workers. The Belgian 
cigar-makers have agreed to levy themselves weekly 
in support of the British cigar-makers who are out. 








LEcTURES IN Practicat Sanrrary Scrence.—A course 
of 20 lectures will be given at the Institute of Sanitary 
Engineers, 19, Bloomsbury-square, W.C., from October 4 
to February 21, by well-known professional men. The 
fee for the course will be 153. The subjects will include 
mechanical physics, hydraulics and hydrostatics, build- 
ing construction so far as it relates to sanitation, details 
of plumbers’ work, house-drainage and sanitary ap- 
pliances, sewerage, sewage-disposal, water and water 
supply, the atmosphere and meteorology, ventilation of 
dwellings and public buildings, heating and hot-water 
supply to buildings, lighting, supervision of works in 

scavenging and disposal of refuse, sanitary law, 
and quantities and measurements of sanitary works. The 
lectures will be on Tuesday evenings, except in the second 
and third week of December, when they will be on 








Thursdays. 
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SCOTCH RAILWAY PROPERTY. 


Tue three principal Scotch railways—the Cale- 
donian, the Glasgow and South-Western, and the 
North British—have not been exempt from the difti- 
culties of the times ; but, thanks to careful and eco- 
nomical management, they have emerged from the 
ordeal in a better fashion than might, perhaps, have 
been expected. The revenue of the Caledonian and 
the Glasgow and South-Western Railways was scarcely 
maintained for the past half-year, but that of the 
North British Railway advanced from 2,239,737/. to 
2,267,294. The Caledonian Railway reduced its work- 
ing expenses from 1,150,919/. to 1,115,913/., while the 
Glasgow and South-Western Railway also brought down 
its current outgoings from 530,530/. to 514,308/. The 
working charges of the North British Railway increased 
from 1,139,215/. to 1,153,849. In each of the three cases, 
however, the balance carried to net revenue account for 
the past six months was larger, the Caledonian Railway 
having advanced from 992,653/. to 1,011,575/., the 
Glasgow and South-Western Railway from 359,523/. 
to 368,132/., and the North British Railway from 
1,100,522/7. to 1,113,445/. The ordinary stock divi- 
dends of the three companies were not only main- 
tained in every instance, but the Glasgow and South- 
Western Railway even increased the distribution upon 
its deferred ordinary stock from 1} per cent. per 
annum to 14 per cent. per annum. This exceptionally 
good result was due to the fact that no allocation was 
made in the first half of 1904 to a contingent fund, 
arising out of a lamentable accident at St. Enoch 
Station, Glasgow, while in the first half of 1903 
11,0007. was placed to that fund. It was not 
necessary to make any allowance for the first half 
of this year, as no serious casualty occurred during 
the six months. The amount expended by the 
Caledonian Railway for the maintenance of way and 
works for the first half of this year was 209,339/., as 
compared with 207,648/. in the a period 
of 1903; by the Glasgow and South-Western Railway, 
83,645/., as compared with 84,5287. ; and by the North 
British Railway, 196,232/., as compared with 197,084. 
There would appear accordingly to have been no 
starving of the permanent way. As regards loco- 
motive power, there was a general economising ; out 
this was largely due to more advantageous coal con- 
tracts, and some reduction in train-mileage in the 
cases of the Caledonian Railway and the Glasgow and 
South-Western Railway. The cost of locomotive power 
upon the Caledonian Railway in the first half of this 
year was 314,277/., as compared with 329,951/. ; upon 
the Glasgow and South-Western Railway, 137,879/., as 
compared with 151,340/.; and upon the North British 
Railway, 333,481/., as compared with 342,790/. The 
aggregate distance run by tra'ns upon the Caledonian 
Railway during the past six months was 8,188,161 
miles, as compared with 8,191,822 miles; upon the 
Glasgow and South-Western Railway, 3,720,240 miles, 
as compared with 3,800,052 miles; and upon the 
North British Railway, 8,924,762 miles, as compared 
with 8,887,722 miles. The Caledonian Railway ex- 
pended during the first half of this year 115,626/. for 
locomotive coal aud coke, as compared with 122,283/.; 
the Glasgow and South-Western Railway, 50,598/., 
as compared with 55,585/.; and the North British 
Railway, 115,272/., as compared with 118,975/. The 
outlay made upon the Caledonian Railway for the 
repair and renewal of locomotives in the first half of 
this year was 68,672/., as compared with 75,100/ ; upon 
the Glasgow and South-Western Railway, 36,095/., as 
compared with 37,437/.; and upon the North British 
Railway, 72,434/., as compared with 74,6727. The Cale- 
donian reports that at the close of July it had 48 loco- 
motives and 31 tenders under or awaiting repair ; the 
corresponding return made by the Glasgow and South- 
Western Railway shows 26 engines and 22 tenders ; 
and that made by the North British Railway, 41 engines 
and 40 tenders. The Caledonian Railway returns 
13 engines and 8 tenders as worn out; the North 
British Railway reports that 13 engines were broken 
up during the past half-year. The Caledonian Rail- 
way owned at the close of July this year 902 engines 
and 627 tenders; the Glasgow and South-Western 
Railway, 390 engines and 360 tenders; and the 
North British Railway, 835 engines and 644 tenders. 
It remains for us to add the expenditure for the repair 
and renewal of carriages and trucks. Under this head 
the Caledonian Railway paid out for the past half-year 
122,216/., as compared with 140,729/.; the Glasgow 
and South-Western Railway, 50,528/., as compared 
with 50,552/.; and the North British, 110,282/., as com- 
pared with 109,2597. The reduction made by the 
Caledonian Railway in connection with the repair and 
renewal of rolling-stock will be seen to have been rather 
considerable, and possibly even a little too consider- 
able. The expenditure of the Caledonian Railway 
for the maintenance and renewal of way and works 
during the past half-year was at the rate of 466/. 4s. 8d. 
per mile per annum. The amount charged for the 
repair and renewal of rolling-stock was at the rate of 
0.59d. per train-mile run. 


have a good deal slackened of late, they are by no 
means altogether at an end. The Caledonian Railway 
has finished the Blackwood and Darvel section upon 
its Mid-Lanark and Ayrshire lines with the exception 
of certain passenger-station buildings, while the Strat- 
haven and Darvel section is now open for goods and 
mineral traffic. A large section of an addition to the 
Caledonian Central Station at Glasgow has been 
opened for traffic, and the construction of a new dock 
at Grangemouth is being proceeded with. The Newton 
and Cathcart section of the Lanark and Ayrshire 
lines is opened for all classes of traffic. An exten- 
sion of the Lochearnhead, St. Fillans, and Comrie 
line from St. Fillans to Lochearnhead has also 
been open for traffic; while the works in con- 
nection with its junction with the Callander and 
Oban line at Balquhidder are well advanced. The 
North British Railway has let a contract for its 
Kincardine and Dunfermline line, and the works have 
already made good progress. The North British Rail- 
way has also let a contract for its Clydebank dock 
line ; the most important work is a bridge under the 
Lanarkshire and Dumbartonshire line, which is about 
to be commenced. The Glasgow and South-Western 
Railway has brought its Riccarton loop line and the 
Darvel and Lanarkshire line into working for both 
goods and mineral traffic. Satisfactory ae ws has 
also been made with the Dalry and North Johnstone 
line, the Maidens and Dunure light line, and the Cairn 
Valley light line. 








CATALOGUES. 

A NEw price-list of direct current motors has just been 
issued by Messrs. Johnson and Phillips, of Old Charlton, 
Kent. The motors dealt with range from } to 100 brake 
horse-power in capacity, and three types are illustrated— 
viz., the ‘‘open” type, the ‘‘enclosed” type, and the 
‘* protected ” yf 

Mr. D. A. MacCallum, of 93, Hope-street, Glasgow, 
has sent us a pamphlet describing the kieselguhr mines 
in Antrim belonging to Messrs. J. and F. Grant, for 
whom he is the representative in Glasgow. Analyses of 
this kieselguhr show it to consist, in the calcined state, 
of 87.66 per cent. of silica, with about 7.8 per cent. of 
Al, O3 and 2.2 per cent. of iron oxide with a little lime 
and magnesia, but only 0.28 per cent. of alkalies. It is 
used largely as an insulator of heat and also of sound. 

We have received from the Lahmeyer Electrical Com- 
pany, Limited, of 109 and 111, New Oxford-street, W.C., 
two of their price-lists, one of which has reference to con- 
tinuous-current motors of a number of different sizes up 
to 10 brake horse-power, and the other to the Schiiler 
single-phase motors, which are stated to have a high 
starting torque. 

Photographs of several plants for the complete manu- 
facture of india-rubber, gutta-percha, and balata, have 
reached us from Messrs. David Bridge and Co., Castleton, 
Manchester, the makers ; and the same firm has issued a 
small book describing Stratton’s four-way hydraulic valve, 
by which press plants are completely controlled by one 
hand-wheel. 

The Rust Boiler Company, of 605, German National 
Bank-building, Pittsburg, Soe sent us a copy of a 
circular they have just published describing the Rust 
Water-Tube Boiler. This boiler has straight vertical 
tubes, which are expanded into flat tube-sheets, formed 
by an hydraulic pressing-machine in the original curved 
sides of the steam and water drums. 

The St. Helens Cable Company, Limited, of Warring- 
ton, have sent usa pamphlet describing their dialite cables 
for electrical work. It is here stated that dialite consists 
mainly of bitumen, which is vulcanised by the addition of 
sulphur, the amount of which is, however, so small as to 
obviate all possibility of reaction between this sulphur 
and the copper of the conductor, though to make assurance 
— sure, tinned wires are used in constructing dialite 
cables. 

The Baldwin Locomotive Works, Philadelphia, have 
sent us a copy of their latest ‘‘Record of Recent Construc- 
tion.” Many of the engines here illustrated are of ex- 
ceptionally large size, two having cylinders 21 in. in 
diameter by 26 in. stroke, but smaller ones are also de- 
scribed. 

A pamphlet in which the Rossiter high-speed engine 
is illustrated and described has been sent us by Measvs. 
Fullerton, Hodgart, and Barclay, Limited, of Paisley. 
This engine operates on the Cornish cycle, and is fitted 
with piston valves, the stroke of which is at right angles 
to that of the main pistons. Owing to this arrangement 
it has been possible to make the clearances exceptionally 
small for piston-valve engines. 

Messrs. Crosier, Stephens, and Co. have issued a 
pamphlet directing attention to their British - made 
graphite paints. The graphite used in these is manufac- 
tured by the Acheson process, and is guaranteed 90 per 
cent. pure as a minimum. These = paints are 
claimed to be of exceptional value for the protection of 
ironwork, exposed either to the vicissitudes of the 
weather or to high temperatures. 

The Universal Electric Supply Company, of 60, Brook- 
street, Manchester, have sent us a copy of their latest 
catalogue of electric bells, burglar-alarms, batteries, 
measuring-instruments, and electric sundries generally. 
From a pamphlet just published by the British Thomson- 
Houston Company, Limited, of Rugby, we gather that 
this firm is now making the Hospitalier ‘‘Ondograph,” a 
machine for autographically recording the wave form of 
an alternating current. This is done with a pen and ink, 





Although Scotch railway constructive operations 








and not photographically. The plan followed is to have 


a brush, which makes instantaneous contact with some 
contact-piece rotated, by a synchronous motor and con- 
nected to the source of supply. The current collected b 
this brush deflects the coil of a "i er apc to whic’ 
the pen is attached. By moving the brush round contact 
is made at different positions, the net result being that 
the complete wave form is traced on the recording-drum. 

We have received from the British Aluminium Com- 
pany, Limited, of 9, Victoria-street, 8.W., a copy of 
their latest quotations for aluminium and its alloys in 
ingots, rods, sheets, wire, tubes, and rolled sections. We 
note, further, that the company also supply granulated 
aluminium for use in the Vautin alumino-thermic process 
for reducing metals, which has of late been so ingeniously 
developed by Dr. Goldschmidt. 

We have received from the Electrical Company, 
Limited, Charing Cross-road, W.C., a catalogue of alter- 
nating and continuous-current switchboard instruments 
for cent.al station use, a leaflet giving particulars of desk 
and a electric fans, and a list of the users of 
dynamos and motors supplied by the company. 

Messrs. Tinkers, Limited, Hyde, Manchester, have 
sent us an illustrated specification of their steel super- 
heater for Lancashire boilers working at pressures up to 
200 lb. per square inch. No cast metal whatever is used 
in their construction. 

Messrs. Green and Boulding, 28, New Bridge-street, 
E.C., have forwarded us a catalogue of the Star Brass 
Manufacturing Company, describing a large range of that 
firm’s steam fittings, including pressure-gauges, valves, 
lubricators, s -counters, indicators, &c. ints as to 
the management and care of various apparatus are given, 
and useful information and tables are collected at the end 
of the book. 

Messrs. Swan, Hunter, and Wigham - Richardson, 
Limited, Wallsend and Walker-on-Tyne, have just pub- 
lished an artistic little book giving a short account of 
the history of the company. The works have a capacity 
of over 100,000 tons of shipping and 50,000 horse-power 
of engines and boilers per year, and there is now under 
construction in the yard one of the new Cunarders, 
designed to be the fastest vessels in the Atlantic trade, 
and by far the largest in the world. The company has 
also constructed many notable floating docks, among 
which those for Bermuda, Havana, and Stettin have 
lifting capacities of over 10,000 tons, In the list of owners 
to whom ships have been supplied we notice the names 
of nine governments and over 130 steamship companies. 

The Brush Electrical Engineering Company, Limited, 
Loughborough, have sent us a copy of their No. 4 Bulletin, 
dealing with incandescent lamps and fittings. The 
ordinary lamps are made without plaster-of-paris caps 
and range from 5 to 500 candle-power for both high and 
low voltage, and many special forms are also made for 
decorative and other purpeses. 

Messrs. Mather and Platt, Limited, Salford Iron Works, 
Manchester, have issued a new catalogue of their multi- 
polar dynamos. The machines are built for 110, 220, 440, 
and 550 volts in a large number of sizes up to 1000 kilo- 
watts. A general specification, together with leading 
dimensions and weights of the various machines, is in- 
cluded in the catalogue. 

Messrs. Ferranti, Limited, Hollinwood, Manchester, 
have just issued a list of their moving-coil edgewise 
switchboard instruments. Both voltmeters and ammeters 
are provided with a ‘simple zero adjustment, and the 
latter instruments are fitted with internal shunts, if re- 
quired, for sizes up to 100 amperes. 








CANADIAN Pactric Rattway.—This great and poe 
system now comprises 9108 miles of line, besides 2213 
miles of supplementary lines. The company also owns 
steamers for both lake and ocean navigation, as well as 
hotels, town sites, and a commercial telegraph system. 
Still further, the company owns 11,338,350 acres of land 
in Manitoba and the Canadian North-West; the sales of 
land effected in the financial year ending June 30, 1904, 
realised an average of 4.10 dols. per acre. The company 
further owns 3,744,324 acres in British Columbia. The 
capital raised by the company in various forms stood at 
the close of June, 1904, at 359,000,000 dols. The gross earn- 
ings for the twelve months ending with June, 1904, were 
46,469, 132dols.; the working expenses were 32, 256, 027 dols., 
leaving the net revenue of the financial year at 14,213,105 
dols. After provision had been made for all obliga- 
tions, a balance of 8,088,276 dols. remained avail- 
able for dividend, out of which the directors paid divi- 
dends of 4 per cent. on the preference stock and 6 per 
cent. on the common stock, leaving 1,666,000 dols. to be 
carried forward. The ratio of the working expenses to 
the traffic receipts last year stood at 69.42 per cent., as 
compared with 63.97 per cent. in 1902-3. The increase 
in the current outgoings is explained by higher wages as 
well as higher current prices for fuel and supplies, to say 
nothing of unprecedented weather difficulties which pre- 
vailed during the past winter. The 46,469,132 dols. repre- 
senting the revenue of 1903-4 was made up as follows :— 
Passengers, 12,418, 419dols. ; freight, 29,235,821 dols. ; mails, 
681,224dols.; express, 1,062,379dols.; parlour and sleeping- 
cars, 721,006 dols.; and telegraph, grain-elevators, and 
other miscellaneous receipts, 2,350,281 dols. The 32,256,027 
dols., representing the working expenses of the year, may 
be analysed as follows :—Direct transportation, 16,149,578 
dols. ; maintenance of way and works, 7,372,408 dols. ; 
maintenance of rolling-stock, 5,873,162 dols. ; parlour and 
sleeping-car expenses, 161,026 dols. ; expenses of lake and 
river steamers, 519,994 dols.; commercial telegraph, 
590,722 dols. ; and general charges, 1,589,134 dols. The 
quantity of freight carried in 1903-4 was 11,135,896 tons, 
as compared with 10,180,847 tons in 1902-3. The number 
of passengers carried was 6,251,471, as compared with 





5,524, 198. 
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CONSOLIDATION LOCOMOTIVE TESTED AT THE ST. LOUIS EXHIBITION. 








Fig.7. 
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are referring is of standard Consolidation type, and, 
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ae 7 op > Mpa we understand, one of many similar engines in use on 
CON et an Eee AT THE | the Pennsylvania system. Such being the case, we 
; Lee , do not pro to describe it in detail, but merely 
By H. W. Hansury. give the following dimensions and characteristics. For 
WE are able this week to illustrate and give the | these we are indebted to Mr. Theo. N. Ely, chief of 
leading dimensions of the Consolidation engine No. | motive power for the Pennsylvania Railroad Company. 
1499, which has lately undergone its trial on the loco- Number of coupled wheels — 
motive-testing plant installed by the Pennsylvania Diameter of driving-wheels 
Railroad Company at the St. Louis Exhibition. In Size of driving-axle journals... 9 in. in om ‘by 13 in. 
conjunction we should have liked to have been in a _ Jong . 
position to give a brief summary of the results of the — of driving-wheel base . 16 ft. os mn 
trials ; but, as we have already mentioned in our otal wheel-base of engine 5 4,9 » 
articles descriptive of the testing plant, the Penn- a ” ~ 58 .. 14 
sylvania officials do not wisn any figures to be pub- es ae of wheels in engine. see Suit 
lished until the completion of the entire series, so truck . Two 
that for the present we confine ourselves to general Diameter of wheels in engine- 
particulars of the locomotive. It is one of the truck in. 
Pennsylvania Railroad Company’s own engines, by Size of engine-truck axle journals 54 in. india by 10in. 
which company it was also built, and it was the first ; long 
engine tested on the plant. The Pennsylvania Com- Distance, centre to centre, of j 
co , we may here observe, is one of the few in America cylinders... =... 0... 0 «. _S8in. | 
aving sufficient workshop accommodation and ap- Size of cylinders ... hr in. by iy - 
pliances to build the majority of their locomotives, ee Bor oy 21, 
other railroad companies being compelled to pur- Travel aie ae 
chase theirs from one or other of the great locomotive- Laps of valve yes 
building firms. The particular engine to which we Type of boiler Belpaire. Wide 
tire-box. 
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Boiler pressure 205 Ib. per sq. in. 


Minimum internal diameter of 


boiler... 694 in. 
Number of tubes ... 373 
Outside diameter of tubes a 2 in. 
Length of tubes between tube- 

plates... 1644 in. 

Fire area through tubes... 6.302 sq. ft. 
Size of fire-box (inside) .. 66 in. by 107 in. 
Fire-grate area 49.11 sq. ft. 


External heating surface of 
tubes a 
Heating surface of fire-box 


2675.9 sq. ft. 
166.5 aq. ft. 


Total heating surface of boiler... 2842.4 ,, 
Number of wheels under tender Eight 
Diameter 36 in 


Size of tender truck axle-journals 54h in. india by 10in. 


ong 
Weight of engine empty 76.6 tons 


+ on truck in working 


order... y 
Weight on first pair of drivers... 


” secon ” ” 9 
” third ” ” 
fourth ” ” ” 
working 


9.2 
19,4 
18.5 
20.5 ,, 
18.8 
Weig ht of engine in 
oo 96.4 
Weight of tender loaded 64 


Ratio of heating — to grate 
surface ... 
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DRILL-GRINDING MACHINE; ST. LOUIS EXHIBITION. 
CONSTRUCTED BY MESSRS. WILLIAM SELLERS AND 00., PHILADELPHIA. 




















Ratio of external tube heating 
surface to fire-box heating 


surface a8 mee =r 16.07 to 1 
Tractive power per pound of 

mean effective pressure ans 242 Ib. 
Tractive power with mean effec- 

tive pressure equal to four- 

fifths of boiler pressure 39,688 ,, 








DRILL-GRINDING MACHINE AT THE 
ST. LOUIS EXHIBITION. 


| 


| the latter is passed backwards and forwards over th 
| lip of the drill by means of the hand-lever, which is 
carried on the sides of the water-box, as plainly shown 
| in the engraving. The cut is regulated by the hand- 
| wheel lower down, by means of which the face of the 
| grinding-wheel is adjusted to the lip of the drill. In 
| connection with this hand-wheel there is a stop, b 
| means of which adjustment can be made, if sailed, 
for gauging each lip of the drill to the same length. 
The grinding-wheel is protected by a cover, in 
which is a curved water-way, through which water is 


On the present page we illustrate an improved | delivered by a pump on to the face of the wheel in a 
drill-grinding machine with a oe attach- | continuousstream. The drill is moved backwards and 


ment as shown by Messrs. William 


ellers and Co., | forwards through the segment of a circle, in order to 


Philadelphia, on their stand at the St. Louis Exhibi-| form the desired clearance by the handle shown at the 
tion. The need for accuracy in the grinding of drills, | top of the engraving towards the left hand. 


if truly cylindrical holes of exact diameter are to be 
produced, has _ 


the purpose that t 


been recognised. It is necessary for | side of the machine. 
e cutting-edges should be of exactly | feed the drill up is largely dependent _on the length of 


The drill-pointing device is shown on the further 
The amount of power needed to 


the same length and at the same angle to the axis of | the line at the end of the drill which is formed at the 


the drill. 


should be, as a as possible, that of the bottom of 
the hole being drilled in order to support the cutting- 
edges; sufficient clearance naturally being given to 
allow of free cutting without binding. These are well- 
recognised principles, but in practice drills are by no 
means always ground in accordance with them, and 
the machine now illustrated has been designed to bring 
practice and theory more nearly in accordance. 

In our illustration the drill is shown in position for 
grinding, it being carried in a holder pivoted on the 
standard, as shown ; and by swinging the holder about 
its centre the adjustment of the drill to any required 
angle of point between 90 deg. and 130 deg. is 
secured. he machine is set, and the holder marked 
to give a drill point of 104 deg. included angle, this 
having been found by the makers to be the best for 
all ordinary drilling. The lips of the drill are held 
by the two jaws shown in the illustration, these being 
operated by the small hand-wheel at the back. The 
shank of the drill is held by the support shown. The 
water-box forms a support for the grinding-wheel, and 


he di It is also desirable that the contour of the | 
lips immediately at the back of the cutting-edges| i 





junction of the cutting-lips. This constitutes a scrap- 
ing edge, which, as is well known, it is desirable to 
aa to the smallest dimensions compatible with the 
strength required. In this machine the width of the 
grooves made for this purpose are proportioned to the 
diameter of the drill. In —— the driil in place 
in the pointing mechanism, the drill itself sets the 
small wheel that does the pointing to the obliquity 
which will give the erties width of groove to the 
size of drill. The narrow-edged grinding-wheel used in 
pointing is driven by a cord from the spindle of the 
machine. A ball handle, not seen in the engraving, 
controls the chuck that sets the point of the drill, and 
the opening or closing of the chuck-jaws causes the 
grinding-wheel to assume different angles to the axis 
of the drill. In this way the wider the jaws are apart, 
so much more will be the obliquity of the angle at 
which the wheel is presented to the drill; whilst for 
the smallest size the groove will be only the size of the 
narrow wheel. The jaws are carried in slides, which 
are adjustable to any required angle. There is a back 


centre, shown in the engraving on the left, to steady 
the shank of the drill. 











BOILER EXPLOSION NEAR WINCHESTER. 


A FORMAL investigation has been conducted at the 
Guildhall, Winchester, by the Board of Trade with 
to the circumstances and cause of a boiler eqpionion which 
occurred on June 23, at the Water Works, Sparsholt, and 
by which one man was killed and another injured. The 
Commissioners were Mr. Howard Smith, barrister-at-law, 
and Mr. G. Fullerton Bell, py ener. Mr. 
Vaux appeared for the Board of Trade, but the owner of 
the boiler was not represented by counsel. 

In opening the proceedings, Mr. Vaux stated that the 
boiler in question was of the vertical type, made of iron, 
and eine, ee usual complement o a Tt was 

. F. J. Dean, engineer, of Winchester, and 


owned b 
was purchased second-hand, at a sale some years ago, by 
Mr. Dean’s late partner, Mr. Smith. In 1897 Mr. Dean 


contracted with the Sparsholt Parish Council to supply 
the village with water, and this necessitated the use of a 
steam-engine when the windmill could not be driven. 
The boiler was worked, at intervals, at a pressure of 
25 Ib. or 30 1b. on the square inch ; and when not in use 
water was left in it. The boiler was not insured, and did 
not appear to have been inspected at any time. Tn April, 
1903, the attendant, a man named Newby, reported that 
the tubes were leaking, and Mr. Dean instructed a boiler- 
maker in his employ to re-tube it. This was done, and 
the man who did the work professed to have examined 
the boiler, and told Mr. Dean that it was right for the 
pressure carried. Between April, 1903, and June 23, 
1904, the date of the explosion, the boiler had only been 
used three times. About a quarter to seven in the evening, 
on the latter date, the boiler exploded, the fire-box col- 
lapsing and rupturing, with the result that the boiler was 
thrown a short distance, and three men, one of them being 
the attendant, who were standing , were severely 
injured. The attendant died shortly afterwards, a second 
man was in the hospital for some weeks, and the third 
had recovered. The boiler had been examined by the 
Board of Trade surveyor, who found that the fire-box 
was very much wasted and too weak for the pressure 
carried. 

Mr. F. J. Dean, of the Perseverance Iron Works, Win- 
chester, examined by Mr. Vaux, said he served his 
apprenticeship as a turner and fitter, and started busi- 
ness on his own account in 1873, having as his partner the 
late Mr. Smith, who was a boiler-repairer. He ente’ 
into a contract for the supply of water for Sparsholt in 
1897, for which he received 25/. per annum. He knew 
nothing as to where the boiler came from, and could not 
remember any examination being made of it before it 
was fixed. He admitted it was not a reasonable thing to 
do to work a boiler that had not been examined. A 
pressure of 25 lb. on the square inch would work the 
pump. The boiler was fitted with a lever safety-valve, 
and the weight could be easily shifted. He did not know 
the pressure at which the valve blew off. The boiler and 
machinery had been under his charge since 1897, and the 
engine-driver, Newby, who had lost his life, had been in 
his employ several years. He was the only one who 
reported to witness on the condition of the boiler. He 
had never seen the gauge indicate more than 30 Ib., 
and thought the valve blew at that point; but it 
now appeared that it did not blow even at 50 lb. 
He never had the plates drilled nor the boiler tested by 
hydraulic pressure. In 1903 he had the boiler re-tubed 
by his boiler-smith, and told him to see that all was right, 
and witness expected that he would examine the boiler 
and ascertain if it was safe. The smith said he had 
hammered the fire-box plates, and witness thought he 
reported that the boiler would be all right for the pres- 
aure. That was practically the only inspection that had 
been made since it was fixed, and the boiler was then 
taken off its bed. After the explosion he found the 
plates of the fire-box to be very thin through wasting by 
corrosion and wear and tear, one plate a only ,}, in. 
thick ata point where the hammer-test could have been 
applied. Witness thought his smith was a competent 
man, but a mistake had evidently been made. Anyone 
might have been deceived because of the small fire-box. 
The man risked his own life as well as that of other 
people. Witness knew what a factor of safety was, and 
if he were told that a boiler would explode at 300 Ib. 
eer “pe he should say that ‘‘ the factor of safety would 

half that.” He honestly believed that the boiler was 
fit to stand the 
explosion occurre 

r. H. G. Smith, foreman to Mr. Dean, said he 
worked the boiler at from 20 1b. to 30 1b. pressure, and 
to the best of his recollection the safety-valve blew off at 
from 30 Ib. to40 1b. He never received any report from 
Newby as to the boiler being defective. 

Joseph Fabian, boiler-smith in Mr. Dean’s employ, said 
he had been a practical workman for about seventeen 
years, but could not calculate the strength of a boiler. He 
received instructions to re-tube the boiler in April, 1903, 
and was told to see what was the matter withit. He 
generally tested boilers by hammering, but did not drill 
the plates except when told by a boiler inspector to do so. 
When he re-tubed the boiler, he examined the fire-box 
and tested it by an ordinary hand-hammer. He was 
quite satisfied that it was safe for the pressure. If he 
had drilled the plates, he would have discovered that the 
fire-box was worn out. He had never seen the valve 
blowing. He told Newby the boiler was right at 25 Ib. 
to 30 Ib. working pressure, and he that opinion 
upon the examination he had made with the hammer. 
The crown of the fire-box seemed all right, and he did not 
think the tubes were thin, but he did not gauge the 
thicknesses. He should have drilled the plates if he had 
not felt satisfied ; the question of the deterioration of 
the fire-box did not enter into his mind. 

George Prouting deposed to being near the boiler 


a at which it worked when the 
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shortly before it burst, and noticed that the pressure- 
gauge indicated 501b. The safety-valve was not blowing. 

William Vaine, a gardener, and who had been severely 
injured by the explosion, said he was near the boiler 
when it burst. He had been in the hospital five weeks. 
He had no evidence to offer as to the state of the boiler 
or the cause of the explosion. 

Mr. William George Comber, engineer-surveyor to the 
Board of Trade, read a report on his examination of the 
exploded boiler. The fire-box collapsed and ruptured, a 
piece of the aoe being torn away, and through the 
agen | thus formed the contents of the boiler escaped. 

& gauged the thickness of the plates of the fire-box at the 
point of collapse, and found it varied from y; in. to yy in. 
at the thinnest part. Other parts of the fire-box were 
very thin, and easily indented with a light hammer blow. 
The lower part of the shell was somewhat wasted. From 
calculations he hai made he was of opinion that the 
safety-valve could not have blown, under the most favour- 
able conditions, under 67 lb., and it was not sufficient, in 
regard to its area, to relieve the pressure. The cause of 
the explosion was the fire-box-plates being wasted to such 
an extent that they were not fit to withstand any useful 
ote The corrosion was mainly on the fire-side. If 

» had been called in to examine the boiler, he should 
certainly have condemned the fire-box. A hole should 
have been drilled in the plate when re-tubing took place 
in April, 1903, and an cedinarily competent man ought to 
have seen, even by the eye alone, that the fire-box was so 
much corroded and wasted. A blow from a hammer ought 
to have indented the plate, and not deceived anyone. The 
boiler, as regards age, was anything, say, from 15 to 20 
years old. 

Mr. Howard Smith observed that the safety-valve was 
certainly a serious point, because it did not appear to 
have been really of any use; it was too small. 

This concluded the evidence, and Mr. Vaux submitted 
the following questions, on which he asked for the judg- 
ment of the Court :— 

1. When, and in what circumstances, did Mr. F. J. 
Dean secure the boiler? Did he then or thereafter cause 
it to be examined by a competent person ? 

2. Did Mr. F. J. Dean take any measures to ascertain 
the pressure at which the boiler could safely be worked ? 

3. Have the boiler and its mountings been periodically 
examined by a competent person since Mr. fF J. Dean 
acquired them ? as the boiler properly and thoroughly 
examined by Mr. Joseph Fabian, boiler-smith, in April, 
1903 ? 

4. Were proper measures taken by Mr. F, J. Dean to 
insure that the boiler was being worked under safe con- 
ditions ? 

5. What was the cause of the explosion ? 

6. Was the explosion caused by the neglect of Mr. F. J. 
Dean? Was it caused by the neglect of Mr. H. G. 
Smith, foreman, and of Mr. Joseph Fabian, boiler-smith, 
or of either of them, and, if so, is Mr. F. J. Dean respon- 
sible for such neglect ? 

Mr. Dean submitted to the Court that it was on his 


part more an error of judgment rather than neglect that 
the boiler had not been examined, and that Mr. Fabian did 
really examine the boiler when re-tubing it. Perhaps it 


was not a proper examination, for he evidently had 
made a mistake. The plateshould, no doubt, have been 
drilled. The boiler was not insured, but he had had no 
hesitation in working it. 

Mr. Fabian, addressing the Court, said that when 
sounding the plates by a hammer, he perhaps did not hit 
hard enough. Hedid not think the explosion was due to 
his neglect, and he was satisfied at the time that the 
boiler was safe for the pressure at which it was worked. 

Mr. Howard Smith remarked that the question the 
Court had to determine was whether witness took proper 
measures to satisfy himself that the boiler was safe. The 
plates should have been drilled. 

The Court at this point adjourned till the following day, 
and the Commissioners in the meantime made a personal 
examination of the boiler and the seene of the explosion. 
On resuming, Mr. Howard Smith gave judgment. After 
fully reviewing the evidence, he stated that the explosion 
was due to the defective fire-box, which had become 
dangerously thin by corrosion, and was unable to resist 
the he ag carried, or, indeed, any useful pressure. 
Mr. F. J. Dean, the owner of the boiler, took no ste 
to ascertain the pressure at which it could safely 
worked. Ic had not been periodically examined since it 
was acquired, and was not thoroughly examined by Mr. 
Fabian in April, 1903. The safety-valve was almost 
useless. The explosion was caused by the neglect of Mr. 
Dean in working the boiler without inspection. He 
gave, the Court considered, no instructions to Mr. Fabian 
to examine the boiler, and even if given, they would have 
been useless, as Fabian was quite incompetent for the 
duty. Having entered into a contract to supply the 
parish of Sparsholt with water in safety to the inhabi- 
tants, Mr. Dean had, by his neglect, severly injured one 
of the parishioners, slightly injured another, dam to 
some extent the property of the council, and killed his 
own engine-driver. This might, Mr. Howard Smith said, 
be a startling statement, but it was a fact. Mr. Dean 
had held himself out to be a competent engineer, whereas 
he was quite ignorant of the properties of a boiler, and its 
necessary management. Mr. had told the Court 
that he had made a mistake, but he must take the conse- 
quences of it. The Court was concerned with the in- 
terests of the public, and desired to say that Mr. Dean 
could by no means pet rid of the responsibility for the 
explosion by saying he had made a mistake, or that he 

committed an error of judgment. He had been 
proved guilty of negligence in acts both of commission and 


omission. He had grossly omitted his duty in neglecting 
ordinary precautions to insure safety by seeing that the 
bojjer was properly examined and fitted with efficient 


mountings. The Court did not find that the explosion 





was caused by any neglect on the part of Smith; but in 

ard to Fabian, he was not competent to examine a 
boiler properly, and the Commissioners did not believe 
him when he said he subjected the boiler to the hammer 
test. With the little knowledge he possessed he had 
neglected his duty; but the Court did not attach much 
importance to this, as they doubted whether it was really 
his duty to examine the boiler. If Mr. Dean had in- 
stru him to inspect it, he was to blame for so instruct- 
ing him, seeing that Fabian, as already stated, was 
egually incompetent to carry out such instructions. Mr. 
Dean was entirely responsible for the explosion. 

On this finding of the Court Mr. Vaux asked that Mr. 
Dean should be ordered to pay a portion of the costs of 
that investigation. The total costs would be 75/. 

Mr. Howard Smith, in reply, said he had been informed 
that Mr. Dean was a thoroughly respectable man, and 
held in high esteem by his fellow citizens. Personally he 
was inclined to direct him to pay the full amount of the 
costs of the investigation, but his gallant colleague (Mr. 
Bell) was inclined to be more merciful, and the order of 
the Court, therefore, was that Mr. Dean should pay to the 
solicitor of the Board of Trade the sum of 607. 

Mr. Dean having remarked that the case, he feared, 
occurred at the wrong end of one’s life to make it good, 
the inquiry terminated. 








AIR IN RELATION TO BOILER-FEEDS.* 
By Jas. ALEX. SMITH. 


Scope.—The treatment may be extended generally to 
the corrosion of moist iron surfaces in the presence of air ; 
also variations induced in fluid flow by contained gases at 
differing temperatures ; but consideration is here limited 
to those matters directly affecting steam engineering pro- 
blems. Non-atmospheric gases are not dealt with. : 

The broad discrepancies existing in the coefficients in 
use seemed to justify a reconsideration of basic facts, but 
the necessary chemical procedure is not known to all engi- 
neers, and, conversely, chemists are not always cognisant 
of engineering requirements and limitations. Herein 
probably lies the reason why revision has been deferred. 

This paper is a record of data derived from original 
observations referring to the absorption by comparatively 
pure water of atmospheric components, and the subse- 
quent effects in relation to some engineering problems. — 

Methods.—These are given in detail in an appendix. 
In principle they consist in carefully collecting samples 
of water, subjecting them to heat, determining the rate 
of gaseous emission, tne volume and chemical composi- 
tion of the evolved products, and tabulating the results. 
The data embodied in the formule of Bunsen and others, 
hitherto chiefly in use, refer to chemically pure water 
treated with special laboratory precautions to insure, 
first, complete de-gasification, then, full saturation, 
and, finally, entire exhaustion. Similar conditions are 
rarely, if ever, found in engineering practice ; therefore 
it has been decided to follow the normal rather than the 
special procedure. This must be borne in mind in in- 
stituting comparisons. 

General Considerations.—The whole of the evolved 
gases reaching the condenser may be regarded quite 
apart from their chemical characteristics; volume alone 
is then in question. Not so when present in the boiler 
or engine. There corrosion or oxidation of the con- 
taining-walls, or of the lubricants, may ensue if the gases 
are not chemically inert. Hence it becomes requisite to 
determine, first, the total volume of the mixed gases 
absorbed ; secondly, the percentage proportions of each. 

Henry enunciated the law that the volume (reduced to 
760 millimetres) of a given gas absorbed is proportional 
to the pressures. 

Dalton formulated the corollary that absorption from 
a mechanical mixture is proportional to the partial pres- 
sures of the several components. 

A complete formula implies, in addition, that the 
absorption coefficient of each gas should be known, but 
the corresponding a law of solution has 
yet to bedetermined. The experimentally derived inter- 
polation formule of Bunsen—not now fully relied upon— 
and others since, to some extent meet the deficiency, but, 
from an engineering point of view, leave something to be 
desired. 

Air is a purely mechanical mixture of gases. The com- 
position by volume, and neglecting the exceedingly small 
quantities of the rare gases, is :— 


Per Cent. 

Volume. 
Nitrogen 78.40 
Oxygen 20.94 
Argon... ede 0.63 
Carbon dioxide 0.03 
Total 100.00 


For present purposes nitrogen and argon may be classed 
ther as nitrogen, 79.03 per cent. 
unsen’s coefficient of absorption (between 0 and 20 
deg. Cent.) by water, of nitrogen from a volume of the 
unmixed gas, at 760 millimetres, is :— 
-020346 — 0.00053887 ¢+0.000011156 ¢. 
For oxygen, under similar conditions :— 
That for nitrogen x 2.0225. 
For carbon dioxide :— 
1.7967 — 0.007761 ¢ +0.0016424 ¢2. 
For ‘‘air” from the atmosphere :— 
(O. coefficient) x 0.2096 +(N. coefficient) x 0.7904. 


+ Pai read before the Victorian Tnstitute of Engineers, 





at Melbourne, June 8, 1904, 


Assuming the accuracy of these quantities, it has been 
deduced that, eliminating the carbon dioxide, the gases 
absorbed by a pure water from the air consist of oxygen 
and nitrogen mechanically mixed in the constant ratio 
(Bunsen) of oxygen, 34.91; nitrogen, 65.07. Authorities 
are not, however, in full agreement. 

If curves be plotted from the preceding, or Winkler’s, 
data, they will be found to diverge markedly from that 
(below) experimentally determined by the writer. Pro- 
bably this is due to the fact that in the laboratory results 
the atmosphere above the fluid was chiefly gaseous, whilst 
in engineering a (embodied in the diagram) the 
principal partial pressure is that exercised by water 
vapour ; hence the gases are virtually disengaged into a 
partial vacuum. 

Winkler’s more recent results proceed upon the assump. 
tion that each is absorbed from a reservoir of the same 


gas at 760 millimetres, by water. The figures are :— 

Temp. Deg. Cent. Oxygen Absorbed. Nitrogen Absorbed. 

0 0.04890 0.02348 

20 3102 1542 

40 2306 1183 

60 1946 1022 

80 1761 0957 

100 1700 0947 


Water is thus selective in its action, and under no 
conditions of pressure or temperature can air, except as 
bubbles mechanically entrained and rapidly separating 
out, be absorbed. The gaseous mixture occupying the 
intermolecular spaces of the fluid differs from air. This 
is immaterial so far as vacuum is concerned ; all gases, 
when disengaged, obey ey the same temperature- 
pressure-volume law, but from the chemical point of view 
the case is different ; the oxidising agent is largely in- 
creased. 

Assuming the containing-vessel to be of iron (Fe), then, 
on the principle of least work, oxidation would initially 

roceed by the fixation of the uncombined oxygen re- 
eased from the feed, since oxygen abstracted from water 
(H,O) implies dissociation, the evolution of free hydrogen, 
and the expenditure of energy. 

Ferric hydroxide [Fe, O3, + (H, O)] is the result of the 
combination of oxygen with iron in the presence of water ; 
the iron component represents 112 parts by weight of iron 
in combination with 48 parts of ~—— (7:3). It may 
be shown arithmetically that each cubic inch of rg 
at atmospheric temperature and pressure is capable of 
nar tg Rage of a grain of iron to rust; or, in other 
words, the free oxygen found in each 1 lb. of pure atmo- 
spherically-saturated feed is potentially capable of dis- 
solving 0.154 grain of iron, equivalent to more than 
14 grains per gallon. 

The word ‘“‘potentially” is used advisedly. The sol- 
vent action is possible in full (refer to Experiment ‘‘ P”), 
given a clean and sufficiently extended metallic surface, 


Temperature-gas-emmisswon Curve. 


VOLUME 





‘70 #0 430 200 20°F 
TEMPERATURE 


Gases expelled from unit volume of water. 

Previously absorbed at 54 deg. from the atmosphere. 
Composition—Oxygen 31, nitrogen 69 per cent. 
Barometer, 29.9 in. Temperature raised from 54 deg. 
Temperature steadily increased to 212 deg. in 150 minutes. 
First evolution of gas, 120 deg. 

The centres of the small circles mark observed points. 


150 
(esse) 


460 


and time; it is a function of time and surface. That 
complete saturation is ever approximated in practice 18 
problematical, otherwise about % lb. iron would be con 
sumed for 1000 horse-power hours. ; : 

Known facts relating to feed-pipes, economiser-tubes, 
and those parts of boilers near the inlet, amply prove 
that marked oxidation may ensue when the gases are 
released by temperature increment, and whilst they still 
continue in a constricted fluid flow, in contact with rela- 
tively large bounding superficies. Later, owing to the 
extreme tenuity of the gases when expelled into, and 
diffused through, the steam-s and swept forward 
by the vapour, the bulk of the atoms can never reach a 
corrodable surface. : 

The curve shows graphically the relation of temperature 
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EXPERIMENTAL RESULTS. 





Gas To Unit FLvIp Per Cent. Com- 








to the evolution of the mixed gases under atmospheric 
pressure. The observed points (marked by circles) approxi- 
mate closely to a regular curve, but are not coincident 
with the figures usually accepted—i.e., Winkler’s. The 
equation to the curve has yet to be determined. Ob- 
viously, due allowance must be made when feed-waters 
are heated under boilers, or other than atmospheric pres- 
sure. 

The water used in this determination was not distilled ; 
it was the ordinary ‘‘ Yan Yean” supplied to Melbourne, 
chemically almost a natural distilled water. The official 
analysis—in parts per one million (1,000,000)—is :— 


Solid residue 62.400 
Free ammonia 0.007 
Albuminoid ammonia 0.084 
Oxygen consumed... 3.700 
Chlorine (as chlorides) 16.100 


Feed-waters containing mineral matter or bases might 
fix a portion of the free oxygen; the resulting salts, if 
insoluble, would precipitate as mud or scale. If soluble 
and corrosive, the free oxidising agent would no longer 
be steam-swept from the system, but would remain to 
exercise its deleterious effects in the boiler. 

Numerically, a pure feed-water—even distilled—may 
contain about one-fifteenth of a grain of free oxygen per 
1 lb., equal to about two-thirds of a grain per gallon—in 
many waters quite a large quantity in relation to other 
foreign matter. The total gases weigh about three times 
as much. 

Oil Oxidation.—Oil in the atomised state presents, in 
relation to its mass, very large superficies; but by 
reason of the previously-mentioned gaseous diffusion, 
extreme effects need not be expected, unless the action 
continues and is cumulative. 

_ Something of this nature may arise when feed contain- 
Ing emulsified oil circulates continuously through a sur- 
face-condensing plant. 

Holde’s determinations of the absorptive power of 
mineral cylinder oils varies from 0.1 to 0.45 c.c. per 
granme—the figures are greatly higher for animal and 
vegetable oils, or mixtures of these with mineral lubri- 
cants; therefore, free oxygen, in the quantities found in 
practice, may play a not inconsiderable part in the 
economy of steam lubrication. Possibly the difficulty 
of separating the emulsified oil from Let-erell waters 
may be traced, in part, to isulation of particles conse- 
quent upon surface induration arising from the preceding 
cause, 

Superheater.—The action of free oxygen is not wholly 
detrimental. The well-known method of dissociating 
water-gases by passing steam over heated iron borings 
exemplifies the result that might, a priori, be antici- 
pated. Fortunately, the effect under superheater condi- 
tion is to form the black magnetic oxide (Fe; 04), probably 
the most effective protection against further corrosion 
known; Barff’s process illustrates this point. Fatty 
acids, produced as a step in oil-oxygen combinations, may 
still continue to corrode the tubes. 

Air-Pump and Condenser.—The existing wide discre- 
pancies In air-pump proportions under not very different 
conditionsof use are recognised as unsatisfactory. Whether 
accurate knowledge of the gaseous volumes will alone 
suffice for rectification of the equations is doubtful. Were 
this the determining factor, then an air-pump not greatly 
exceeding the feed- i i 
pe & the feed-pump in volume swept per unit of 
time would suffice to exhaust a surface condenser. 

he gaseous volume is relatively very small ; the gases 


expelled from 1 |b. of cold feed do not exceed about 30 











VcCLUME. POSITION BY VOLUME. 
Mark. DESCRIPTION AND REMARKS. - | 
. Fraction } 1 
Decimal. (about). O. | COg | N. 
Rain Water: 
A Light drizzle collected during night; carbon dioxide probably brought down 
from cold upper air (coef. 1.8 at zero), supersaturated by adherent air films .. .0361 zs 25.5 | 45 , 70.0 
B “A” after contact with the atmosphere in a sheltered position for 2 hours. j 
Note elimination of carbon dioxide and substitution of oxygen ’ . |  .0205 vs 81.3 | 0.0 | 68.7 
Cc Sample containing oxidisahle dust, immediately after collection 0201 as 21.5 | 7.9 | 70.6 
Yan Yean (Melbourne City Service)— | 
D Received as Spray at 100 1b. from ;}, in. holes. Absorbed an«' entrained gases. } | | 
Analogue. —Water-tower cooled spray or feed. Compare ‘‘G” (below) .. i 0229 | Fs 28.2 | 0.0 | 71.8 
E Sample * D,” after standing quiescent for 12 hours. Note the approximation to | | 
the theoretical proportions in saturated water .. oe ‘x “a “s --| 0218 | vr 32.1 | 0.0 | 67.9 
F Boiled to expel, and allowed 12 houirs to cool and without agitation re-absorb 
gases. Note the slowness of downward diffusion from the surface a = .0064 itr 27.3 | 0.0 | 72.7 
G Direct from service, introduction of extraneous gases prevented. Highly! | 
aerated, large but not full proportion of oxygen. (Compare ‘‘D”) a .-| 0219 va 30.4 0.0 | 69.6 
H Two portions of gas from same sample (“‘G”), composition at different stages— 
A.—First portion (about half) of expelled gases, 148 deg. F. to 202 deg. F. .. | 30.3 0.0 | 69.7 
B.—Second i ie os 202 deg. F. to 212 deg. F. 30.7 | 0.0 | 69.3 
Yarra River Water :— : 
I At Princes Bridge, Melbourne, 6 miles from mouth, within tidal influence, low water, | | } 
close to shore, surface wind disturbed. Note effect of sewage oxidation. . 0222 | ts 21.5 8.2 | 70.3 
J As per ‘‘I,” but at low water, fresher current, surface calm 2 4 .0225 ay 28.5 3.5 | 68.0 
Sea Water :— ‘ : : | 
K Port Melbourne, 100 yards from shore, near surface ; surf 3 evidently entrained air .0388 dy 22.0 6.2 | 70.8 
L As per “ K,” but calm 1 ft. from surface. Note difference in total volumes -.| 0184 os 26.0 5.3 | 68.7 
Hot-Well Waters: ’ ; ‘ | 
M “@” (above), feed, surface condenser, 120 deg. F.; data permit of consideration as | 
eS ER Ee eae Bee ee .0124 sh 30.9 | 0.1 | 69.0 
N From another plant, 170 deg. F., portion of original oxygen apparently fixed by | } 
corrosion, &c. .. ce os os ws ee es a es es --| 0068 rit 22.8 | 0.0 | 77.7 
Oxidation : ‘ | | 
0) ““G,” enclosed in glass jar with 2 oz. of fresh green grass per pound, placed in open for} | } | 
24 hours at 54 deg. Note consumption of oxygen and formation of carbon dioxide 0223 | ys 7.0 | 17.1 | 75.9 
P G,” enclosed with clean coarse C.I. borings, 2 oz. per pound, 8 hours at 54 deg., | | 
seven-eighths of the oxygen fixed .. a +s Ss oe rr pM a 0157 | ay 4.0 | 14 | 94.6 
Q As per ** P,” action restricted to half an hour ; nearly 40 per cent. oxygen fixed ..|  .0154 | ts 17.9 | 0.0 | 82.0 


cubic inches* when expanded until they exercise a partial 
pressure of but one-third of 1 1b. absolute. 


EXPERIMENTAL Data. 


It is presumed that engineers will peruse the annexed 
matter in the light of their own experience, therefore that 
elaborate explanation is unnecessary. 

Unless otherwise stated, the conditions are 54 deg. Fahr. 
initial temperature, 29.9 in. barometer, and constant fluid 
volume. 

To determine the protecting power of black magnetic 
oxide, or furnace scale, 100 c.c. of boiled water was 
enclosed, together with ordinary air, in a plugged iron 
bottle of about 4000 c.c. capacity, scale-coated inside. 
The whole was heated to 270 deg. Fahr., and maintained 
at that temperature for one hour. 

A portion of the gases allowed to escape was tested, and 
found to consist of oxygen, 21.1 per cent.; nitrogen, 78.9 
per cent.; practically unaltered air. The result is negative. 
Apparently the scale was an effective protection against 
further corrosion or oxidation. 

APPENDIX. 

It is inadvisable to operate upon too small quantities of 
fluid ; the present data were derived from the treatment 
of 1433 c.c. contained in a conical-topped, tinned-iron, 
‘*quart ” oil-can, fitted with a pocket for the insertion of 
a sensitive thermometer bulb. Glass flasks have disad- 
vantages : they cannot be rapidly cooled, and, if fractured, 
a new set of constants must be computed. 

Filling was conducted by a syphon of small bore, the 
delivery permitting time for the disengagement of air 
films adhering to the boiler. A well-fitting rubber cork 
closed the mouth of the can, the gases passing off through 
a delivery-tube yy-in. bore by 4 in. long; the last air 
bubbles were removed by gently pressing in the bottom 
of the tin whilst the delivery-nozzle was immersed under 
water. The delivery-tube capacity should be small to 
prevent ‘‘lag” in volume reading when the gaseous evo- 
lution is small. 

A Bunsen burner, with pinch-cock regulation, supplied 
the heat required. When total volumes alone are de- 
sired, the whole process of heating and boiling need not 
occupy more than 20 minutes. When the relation of 
volume to intermediate temperatures is sought, it is well, 
by slow heating, to allow time for approximately com- 
plete disengagement at each thermal reading. The 
plotted curve is from an experiment protracted through 
150 minutes. 

The gases were collected in a tube about 20 in. long, 
graduated into 50 c.c. by tenths, and inverted in a pneu- 
matic trough filled with water at constant temperature. 
Corrections were made for barometric differences and 
aqueous vapour at 54 deg. Fahr.; also for variations of 
volume due to the difference of water-level within and 
without thetube. The preceding gave a first ap roxima- 
tion. The fluid displaced from the boiler by differential 
expansion was determined for fixed temperature incre- 


ments, and the results utilised, in conjunction with the | pressed 


first approximation, to arrive at a second — 
of the gases evolved from a constant fluid volume at finite 
temperatures. 

_ The chemical constitution was ascertained by absorp- 
tion ; first, by potash hydrate (for carbon dioxide) ; and 
second, by added pyrogallic acid (for oxygen). The pro- 
portions may be considerably varied without sensibly 
affecting results ; but if these must be rigorous, then the 


* Proportionately more in a jet condenser, 








ratio should be—pyro, 5; water, 15; potash, 120; water, 
80 (Liebig, Hempel, Fresinius). Practically, one grain 
of pyro absorbs 15 c.c. of oxygen. 4 

n conclusion, very simple means suffice for proximate 
commercial analysis. The gases may be bubbled into a 
piece of ordinary glass tube sealed at one end—a plu 
gauge-glass, for instance, or even an ordinary phial—filled 
with water, and inverted into a reservoir of the same 
fluid. When the gas has been collected, the tube should 
be lowered until the water-levels within and without coin- 
cide, then closed with a well-fitting soft-rubber cork and 
inverted, and the position of the water noted or marked. 
Temporary variations of level due to the insertion of the 
cork are of no consequence; the subsequent procedure 
rectifies them. Replaced in the original position, the 
cork is removed, a piece of stick potash § in. by } in. in 
diameter inserted, and the cork replaced—all under 
water. After agitation, the variation of level, if any, 
ive to the absorption of the carbon dioxide is noted, as 

fore. i 

Next, a 2-grain pyro tabloid /*tocked by all photo- 
chemical dealers) is inserted, and « .. ailar procedure fol- 
lowed ; adoption of oxygen results. 

Finally, the several volumes are ascertained by filling 
the tube from a graduated measure and noting the 
volumes between the several marks, and to the lip of the 
tube. 

A little practice with a mixture of known composition 
—air, for: instance—will impart the necessary dexterity 
and confidence. 








LxicesteR.—At a meeting of the Leicester Town 
Council, the Gasand Electric Lighting Committee o— 
on the accounts of the a for the half-year 
ending June 30. The net profit of the gas works for the 
six months, after paying interest on capital, was 28,953/. 
Out of this, 6948), he been paid to the sinking fund, 
leaving 22,0047. to be applied at the end of the financial 
year, as the council may direct. The committee esti- 
mated the net profit for the year at 25,0007. The balance 
of profit on the electric-lighting works for the six months, 
after paying interest and sinking fund, was 2570/. The 

rofit oa the water works for the half-year, after paying 
interest and sinking fund, was 3824/. 

CANADIAN CoaL-Mininc.—The production of coal in 
Canada is steadily increasing, and has now acquired some 
ps aga The annual output during the twenty years 
ending with 1903 inclusive was as follows :— 


Year. Tons. Year. Tons. 

1884 . 1,984,959 1894 .. 8,847,070 
1885 . 1,920,976 1895 .. 3,478,344 
1886 .. 2,116,653 1896 .. 8,745,716 
1887 .. 2,429,330 1897 .. 3,786,107 
1888 .. 2,602,552 1898 .. 4,172,582 
1889 . 2,658,303 * 1899 .. 4,926,051 
1890 .. 3,084, 1900 .. 5,608,066 
1891 -.. 8,577,749 1901 .. 6,227,352 
1892 .. 8,287,745 1902 .. 7,193,142 
1898 .. 3,783,489 1903 .. 7,996,684 


Nova Scotia is the great purveyor of coal to the Canadian 
Dominion. In 1884 the quantity of Nova Scotian coal 
raised was 1,543,829 tons. In 1894 the corresponding 
total had grown to 2,527,982 tons. The annual produc- 
tion for the five years ending with 1903 inclusive was :— 
1899, 3,148,822 tons; 1900, 3,623,536 tons ; 1901, 4,158,068 
tons ; 1902, 5,161,316 tons; 1903, 5,712,128 tons. British 
Columbia is also now producing increasing quantities 
of coal. In 1884the British Columbian output was 441,130 
tons ; in 1894 the total had risen to 1,112,628 tons; last 
So it stood at’ 1,659,741 tons. The working of coal in 

nitoba and the Canadian North-West was commenced 
in 1886, In that year the output was 43,220 tons; in 
1896 the production had been carried to 225,868 tons; 
last year it stood at 604,765 tons. A small quantity of 
coal is also raised in New Brunswick, but the produc- 
tion is at present unimportant. 





Exxctricity IN LANCASHIRE.—The South Lancashire 
Electric Traction and Power Company hasnot thus far been 
a financial success. The accounts of the company for the 
year ending June 30 show a profit of 2573/., making, with 
the balance brought forward, 3351/.; but liabilities to con- 
tractors for works not certified by consulting engineers, 
and the accrued dividends from date of allotment to 
June 30, 1904, on the preference shares, have not been 
provided for. There is also a debit in the accounts of 
58,702/., being interest on debenture stock, and calls 
paid in advance for the two years ending June 30, 
1904, less credit interest of 12,3477. The accounts 
show an issued share and debenture capital of nearly 
913,000/., plus 47,0007. of stocks issued as security 
for advances; also a debit of 22,1287. in respect of 
preliminary and formation expenses. The directors re- 
port that the whole of the tramways and light railways 
constituting the first constructional scheme of the com- 
pany have been in operation since Easter, 1903 (portions 
of the scheme being in operation earlier) ; but the receipts 
on the working of these lines have not come up to expec- 
tations. It must be remembered, however, that the dis- 
tricts served have passed through a crisis in the cotton 
industry, and that trade generally has been extremely de- 

. Moreover, it must borne in mind that the 
system still remains to be ey apa ; and it is believed 
that the sections remaining to be built will act as feeders, 
and will not only earn money themselves, ‘but will also 
largely increase the earning power of the existing lines. 
The South Lancashire Tramways Company inaugurated 
an extensive system of dealing with oe in conjunction 
with the Great Central Railway, and various other tram- 
way authorities, but this service did not prove remunera- 
tive, and absor some of the profits of the company, 
The service was, therefore, discontinued in June, 
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THERMO-CIRCULATOR FOR STEAM BOILERS. 


CONSTRUCTED 





——$ VapourPipe toAtmosphere, 


Valve 


To Hot Well Donkey Pump 


: 


Fig. 2. 


Ir is well known to engineers that the great draw- 
back in attempting to raise steam quickly in stationary 
boilers of the Lancashire and Cornish types, and more 
SS in marine boilers of the Scotch type, is the 

circulation of the water ; for by trying to raise steam 
too quickly, severe straining may be brought about, 
resulting in leaky joints and injury to the boiler. 
Also, pumping in relatively cold feed often causes a 
great difference between the temperatures of the top 
and bottom of the boiler. With the object of over- 
coming these drawbacks, Messrs. Cooper and Greig, 
of Britannia Works, East Dock-street, Dundee, have 
designed and patented the apparatus of which we 
ive an illustration in Figs. 1 and 2, above. It will 
ye seen on reference to these figures that an open- 
ended pipe A is led down from the highest point in 
the steam space to a — B of suitable area, 
which is placed inside the boiler at the lowest point 
beneath the furnaces. The outlet from the coil is 
coupled to a pipe C leading to a valve-box which is 
fixed to the boiler-shell. The heating-coil is made of 
suitable width to pass through the bottom manhole of 
the boiler. It is shown in plan in Fig. 2. A copper 
pipe, external to the boiler, connects the valve on the 
shell with a suitable steam-trap, which discharges 
either to a tank supplying the auxiliary feed-pumps, 
or direct to the hot-well of the main engines. The 
action of the apparatus is as follows :— 

Whenever steam forms in the boiler, it passes 
down the vertical pipe A to the coil B, where it is 
condensed, giving up part of its sensible heat as 
well as its latent heat to the colder water below the 
furnaces, the condensed water in the coil passin 
through the steam -trap, to be ultimately pumpec 
back to the boiler. In high-pressure boilers the tem- 

rature of the discharge is, of course, very much 

igher than 212 deg. Fahr., and considerable econom: 

can, therefore, be effected by inserting a suitable feed- 
heater between the valve on the boiler-shell and the 
steam-trap. An crrangement of this kind is shown in 
Fig. 1, where D is the pipe leading from the valve, E 
is the feed-heater, F the storage tank, and G a cock to 
regulate the supply of weter to the hot-well. 

he heating-coil B is constructed either wholly of 
steel or of brass boiler-tubes, expanded into gun-metal 
headers, the outgoing header being designed so that 
any water gathering in it is blown through to the 


trap. 

In Figs. 3 and 4 will be seen diagrams of curves 
showing the results of some tests which were carried 
out while raising steam in a three-furnace boiler, from 
cold water up to apressure of 200 lb. per square inch. 
During the tests, mercury pockets were fastened to 


the boiler-shell plates, one on the top and one on the 
bottom, and in these were placed thermometers 
shielded from draughts. 


During the first test (Fig. 3) 





(8265-4) 




























Msc) id 5 


the thermo-circulator was not in action, and 24 hours 
were given during which to raise steam. The curves 
are plotted from readings taken every 15 minutes dur- 
ing the last 18 hours. ‘These curves show that even at 
the end of the time the bottom plate had only risen 
in temperature to 76 deg. Fahr., while the top plate 
had reached 323 deg. Fahr. 

The second test (Fig. 4) was carried out with the 
thermo-circulator at work, and on this occasion 9 hours 
was allowed for raising steam from cold water. At the 
end of that period the top plate showed a temperature 
of 316 deg. Fahr., and the bottom plate a temperature 
of 270 deg. Fahr., a difference of 46 deg., as against 
a difference of 247 deg. in the first case. At the end 
of the second test the effect of pumping relatively cold 
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feed-water into the boiler was tried, when it was found 
that almost immediately after the auxiliary feed-pump 
was started the discharge from the trap increased 
rapidly, and again slowly decreased after the pump 
stopped. This was repeated several times, and shows 
— clearly that the feed-water on entering the 

oiler passed right down through the relatively warmer 
water until it found lodgment at the bottom. 

The following advantages are claimed for this ap- 
paratus :—That it is entirely automatic; that the water 
of condensation only has to be returned to the boiler, 
requiring the use of an auxiliary feed-pump instead of 
separate pumps of relatively large size; no dirt or 
sediment can choke the pipes or steam-trap, as 
nothing but distilled water passes through them, and 
with the exception of the trap there are no sg 
parts to get out of order; the internal pipes an 
fittings are not subjected to any difference in pressure, 
inside or out, excepting that due to the head of water in 
the boiler. 

The boiler in which the tests were made was of the 
single-ended return-tube type, 13 ft. in diameter by 
10 ft. 34 in. long, fitted with three furnaces, and 
suitable for a working pressure of 200 lb. per square 
inch. It is stated that when raising steam in high- 
pressure boilers, even with a working pressure of over 
200 Ib., no signs of any straining action have been de- 
tected while the thermo-circulator has been in 
action. : 

We understand that a large number of these circu- 
lators have been fitted to passenger, cargo, and Govern- 
ment vessels, with good results. 








EXHIBITIONS AND SCHOLARSHIPS.—The following are the 
successful candidates for Royal Exhibitions and National 
Scholarships for Mechanics :— Albert le, Henley-on- 
Thames ; Sidney H. E. May, Portsmouth; William B. 
Wood, Sheerness-on-Sea ; Edmund W. Spalding, Cam- 
bridge; Joseph Lloyd, Pembroke Dock; Albert 
Monkcom, Portsmouth ; John S. G. Thomas, Morriston, 
Swansea; Sidney R. Dight, Plymouth; Harold H. 
Perring, Devonport; Stewart S. — Sheerness-on- 
Sea ; win M. Vigers, Plymouth; and Thomas A. 
Colvill, Chatham. 


Execrric Power 1n New ZEALAND.—The Waipori Falls 
Electric Power Company, of Dunedin, New Zealand, 1s 
installing a plant consisting of two General Electric 

merators of 1000 kilowatts each, at a speed of 400 revo- 
utions per minute, each Hor Tp chase come between 
a pair of Pelton wheels of 1000 horse-power each. The 
effective head available is 665 ft., the water being led to 
the wheels through a penstock 1825 ft. dong. and varying 
in diameter from 36 in. to 42in. At the lower end this 
penstock has a thickness of 14 in. The nozzles are of the 
combination needle and deflecting type, in order to obtain 
the greatest possible economy under a wide range of 
loads. 

















Oct. 7, 1904. ] " 


ENGINEERING. 


489 








——— 


‘“‘ ENGINEERING ” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 
BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE AOTS OF 1888—1903. 

views in the fon ts stated 
nanan, fm ect oe et 


are communicated from abroad, the Names, 
Come an ae See, 

Specifications may be at the Patent O, Sale 

25, Buildings, Chancery-lane, W.C., at 


A son may, at any time within two months the date of 
ce bly op PO ae 
ive no of a 
Patent on any af the mentioned in the Acts. 


ELECTRICAL APPARATUS. 


19,015. Marconi’s Wireless Telegraph Company, 
Limited, and E. Priddle, London. Induction-Co: 
Contacts. [4 Figs.] September 8, 1903.—Contacts for induc- 
tion-coils are usually made adjustable, being carried by a screw 
which can be locked in any position by a lock-nut. In cases 
where there is much vibration, as, for example, with coils em- 
ployed on motor-cars, such an arrangement is objectionable, 
owing to the tendency the vibration has of loosening the lock- 
nut, and so altering the adjustment. According to this invention, 
the contact is carried by a pivoted arm, the end of which is slotted 























to receive a pin eccentrically fixed to the end of a screw. By turn- 
ing the screw, therefore, the arm is moved about its pivot, thus 
permitting a fine adjustment that will not be altered by violent 
vibrations. Preferably the screw works between spring jaws, 
which grip it and tend to prevent it from turning ; and it may be 
further sccured by a screw, by which the jaws can be forced 
together. a is the base, b the terminals, and ¢ is one of the con- 
tacts which is carried by springs c! ; d is the other contact carried 
by the spring d!, which is fixed to the arm e. This arm is pivoted 
at el, and is slotted at e2 to receive a pin jf! fixed eccentrically to 
the end of the screw f. (Sealed September 20, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,012. H. W. Bradley and H. N. Bickerton, 
a Lancs., and D. Clerk, Ewhurst, 
Surrey. Gas-Engines. (5 Figs.) June 23, 1903.—This 
invention relates to gas-engines operating with suction gas- 
producers. The invention consists, broadly, in causing the engine 
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” always draw gas from the producer at least at a minimum rate, 
‘his minimum rate being such as will maintain a sufficient 
incandescent zone in the producer ready to meet sudden increases 
in toad. In the air and gas-valve casing, a by-pass a leading from 


the 


arrangement is such that when the gas-valve d does not open, the 
engine still draws a certain quantity of gas through a—eufficient 
to maintain adequate i descence in the prod to enable the 
latter to instantly respond to a sudden increase of load on the 
engine. In the by-pass a, a cock e is provided, fitted with a handle 
J, by which it may be set. This latter may, if desired, be con- 
nected to the main gas-tap, so that when the same is shut the 
by-pass is also closed. The air-valve is shown at g. The gas-valve 
may be controlled by the governor in any usual manner, but 
preferably by the device shown in Fig. 2, in which / is a step die- 
piece that operates in conjunction with a pecker i and cam to 
vary the admission of gas during the working stroke of the 
engine. The die-piece is carried by a rod j, from one end of a 
lever k pivoted at /, and operated upon by the governor in any 
usual manner, so as to raise the die-piece h more or less according 
to the speed of the engine, the die-piece being stepped, as shown, 
in order that the uniform operation of the pecker ¢ may impart a 
correspondingly less or greater lift to the gas-valve, the spindle 
end of which is : ndlented atm. (Sealed September 13, 1904.) 


11,464. S. Brotherhood and C. W. Bryant, Lam- 
beth, London. Carburettors. (3 Figs.) May 18, 1901.— 
This invention relates to carburettors for internal-combustion 
engines. The petrol to be vaporised is supplied through the pipe 
a, from which it passes to the jet-pipe ). ‘The jet for the efflux of 
the fluid is formed and regulated by the insertion in the pipe 
ofa plug ¢ which is shaped to increase the annulus between the 
piped and the plug as the latter is withdrawn from the pipe. 
The plug passes through a plug in the lower end of a tube e and is 
adjustably secured in a plug in the upper end of the tube, which 
is itself secured to a piston f. Surrounding the jet and the lower 
end of the tube e is a double truncated cone sleeve d, the upper 
end of which is attached by arms d1to the tube e and is arranged 
to slide in a guide-tube g so as to close the lower end thereof to 
the admission of air except through the sleeve d. The tube g is 
carried at its upper end by the casing of the carburettor, and may 
have ports adapted to be wholly or partially closed by a piston- 
valve k secured to the tube e. An opening m serves to admit air 
to the interior of the casing 7, whence it passes by the sleeve d, 
and also through the ports in tube g, if open, to outlets n in the 
be om part of the casing. The piston f slides freely in a casing p, 
while at the same time arranged to fit as nearly air-tight as possible, 
and is subject to the action of a spring q interposed between the 
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piston and the cover of the casing. The space enclosed under the 
piston f is in communication with the atmosphere by holes in 
the bottom of the casing, and the space above the piston com- 
municates with the interior of the tube e, which itself communi- 
cates with the sleeve d. When no mixture is being supplied, the 
velocity of air through the sleeve d@ will be zero, and the piston f 
and attached parts will be in their lowest positions, the ports in 
the tube g being then completely closed, the annular jet reduced 
to its minimum area, and the most constricted section of the 
sleeve d level with the top of the jet. The respective areas for 
the passage of fluid through the jet and of air through the sleeve 
in this position are arranged to give the proper proportions for 
the mixture for the lowest rate at which it is intended to surply 
the mixture to the engine, which might be the rate required for 
the ae supply of mixture to the engine when running under 
no load, or any predetermined rate. As this ‘rate increases, the 
velocity of the air through the sleeve d past holes in the tube 
e, in communication with the space aLove the fpr J, increases, 
thus causing a reduction in pressure in the said space. The piston 
therefore rises, and with it the sleeve d, tube e, plug c, and valve 
k, and asa result the area for the passage of fluid from the jet- 
pipe is increased and the portsin the tube g are partially un- 


covered. (Sealed September 18, 1904.) 
HYDRAULIC MACHINERY. 
9759. W. Sprowson, Manchester. Hydraulic 
Valves. [1 Fiy.} April 28, 1904.—This invention relates to 


hydraulic piston-valves. @ is a cylindrical casing, formed with 
branches b, c,d. The casing is provided with a liner formed in 
two parts e, f. The liner is secured in place by means of the 
gland g and plug h. Inside the liner works a hollow piston p. 


y 


y Suir hy 





One end of this is solid, with a screwed extension r ready for 
connecting to the valve-gearing. The other end of the piston is 
provided with a cup-leather 8, a leather supporting washer t, a 
screwed plug n,and nuts v andw. An annular chamber 2 is 
provided between the casing a and the liner e, and this chamber 





sas-passage b into the air-suction passage ¢ is provided. The 





communicates, by means of a passage 3, with the source of fluid 





under pressure, The fluid can pass from the chamber 2 by holes 4 
to the chamber 5 situated inside the liner e and outside the hollow 
piston.. From the chamber 5 the fluid can pass through holes 6 
into the interior of the hollow piston. ‘ When the piston is in the 
position shown, the fluid in the interior of the piston has no 
outlet ; but when the piston is moved to the right, the holes 
come opposite the chamber 8. The fluid can then pass out by th 
holes 7 and 9 into the chamber 11, and then can pass, by way of 
12, to the part to be supplied with fluid under pressure. 
en the piston is in the position shown, fluid is prevented from 
leaking from chamber 2 to the chamber 11 by the UJ leather 13. 
When the piston is moved to the left, the pe cane ge 8 gets past 
the holes 14, and fluid can pass from the chamber 11 through the 
holes 14 into the ciaimber 15. From this chamber the. fluid can 
escape by means of holes 16 to the chamber 17, and from this 
chamber the fluid can exhaust by way of passage 18. The my 
leather # prevents leakage from the chamber 11 to the chamber 15 
1908) the piston is in the position shown. (Sealed September 20, 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


19,045. John Hetherington and Sons, Limited, 
Ancoats, Manchester, and J. F. Dowding, 
hulme, Manchester. uring Collars upon 
ing. [18 Figs.) September 4, 1903.—This invention relates to an 
improved method of, and apparatus for, securing collars upon 
shafting, and the object of the invention is chiefly to supersede 
the usual custom of shrinking collars upon shafting, and also to 
economise metal in many instances ; for example, where studs with 
collars are turned out of the solid metal. a@ designates a length 
of shafting upon which a collar is to be secured. In this length of 
shafting two grooves b are turned at such distance apart as to 
suit the width of a collar c to be employed. The collar is slipped 
upon the length of shafting and over the grooves b. The collar is 
secured upon the length of shafting by forcing the inner annular 
edges of its metal into the grooves b, this being effected by placing 














the dies d, each of which is provided with a sharp annular edge e, 
upon each side of the collar, and applying hydraulic or other pres- 
sure to the dies, by which the edge e¢ upon each die d is forced 
into the collar. This displaces some of the metal round the hole 
and forces it into the grooves b, and so forms a solid key between 
the collar and the shaft, and firmly secures the collar. In the case 
of studs provided with collars it is now customary to turn such 
studs from bar metal of larger diameter than that of the collar ; 
but with the method above described, smaller metal bars may be 
used to advantage for the studs, which can then receive collars by 
the improved apparatus. For some pu es, a single groove may 
be employed in the shaft with a single die to secure the collar in 
position: The improved method of securing collars is particularly 
useful when it is desired to secure collars upon light tubular 
shafts in which there is at present a difficulty in fixing collars by 
the shrinking process. (Sealed September 20, 1904.) . ' 


MINING, METALLURGY, AND METAL- 
WORKING. 


19,030. A. von Bergen and McLachlan and Com- 
pany, Limite, Dar Colliery Corves. [4 Figs.) 
September 4, 1903.—This invention relates to tip-wagons or corves 
for collieries. The Ce of the invention is to design an arrange- 
ment by which the tub is made to follow a motion in the nature 
of a revolving motion about an axis which sufficiently approxi- 
mates to the axial line of the centre of gravity of the load as to 
dispense with the bodily lifting of the load hitherto requisite to 
tilt it over, at the same time avoiding the risk of over-balance due 
to the excessive outward displacement of the tub to reach the 
tipping-angle. The tub a is mounted at each end on rollers b 
journalled in bearings c on the bogie-frame d, so that the tub and 
its load can turn on them in the manner required to follow a 
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motion approximating to a revolving motion. When the revolv- 
ing motion has brought the tub to the angular tion shown, a 
hook e on the end-frame of the tub engages with a pin on the 
e frame, which pin may conveniently be the axle of the 
roller b. For safety, the backs of the hooks e bear on lugs g fixed 
to the wagon-frame, and so the tub is held in the tipping position 
until the load is discharged, the tub being guided and prevented 
from leaving the bogie-frames by means of pins h frojecting from 
the end-frames of the tub, and working in slotted links ¢ pivot- 
ally connected at j to the bogie-frame. When the tub is in the 
erect position, in order to prevent tilting or any disturbance of 
the balance of the tub when not required, there is riveted to the 
underside of the tub a tee-iron to engage with locking-levers. 
(Sealed September 20, 1904.) 


MOTOR KOAD VEHICLES. 


12,426. W. J. Iden, Coventry. §& 
ing Gear. (2 Figs.) June1, 1904,— 


and Revers- 
8 invention relates to 
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variable speed and reversing gears for motor road-vehicles. The 
first motion shaft A enters the gear-box and passes into a bearing 
B in the propeller-shaft C, which passes out of the 

road driving-wheels. The second-motion shaft 

bearings. The shaft A carries a sleeve E formed with pinions 
E!, E? adapted to gear with pinions D!, D® upon the shaft D. 
These pinions are positioned so that only one pair can be engaged 
at one time; the engagement of the pair being brought about by 
sliding the sleeve E along the shaft A. Upon the shaft D is a pinion 
D3 which gears with a pinion F free to rotate upon asleeve portion C! 
of the propeller-shaft C. The end C2 of the shaft C is provided with 
clutch-jaws, as is also the end FE? of the sleeve E. ese jaws are 
arranged so as to be able to engage one another when the sleeve E 
is slid to its extreme position towards the right. The pinion F 


carries clutch-jaws similar to the clutch jaws upon the shaft C. | 


These clutch-jaws are adapted to be in engagement when the 
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pinion F is in its extreme right-hand position. The sleeve E is 
moved laterally by an arm G carried upon a sleeve G! having a 
bearing upon a shaft H inthe gear case J. The sleeve G! carries 
a rack G2 adapted to engage a pinion K and adapted to be rotated 
by any convenient means. The lever L is pivoted to the -case 
and engages a groove F2 on the pinion F. The foot of this lever 
contacts with a plunger M pressed to the left-hand by means of a 
spring M!. The tendency of this plunger is to keep the pinion F 
in its right-hand ition. Upon the sleeve G! is formed a boss 
G3 in the path of the lever L. This boss is positioned so that when 
the rack is moved to the right it will strike the lever L and move 
the pinion F to the left-hand, disengaging the clutch-jaws on the 
pinion F and shaft C, at the same time as it has slid both of the 
pinions E!, E? out of engagement with either of the pinions D1, D2 
and has operated the clutch-jaws on the sleeve E and pinion F to 
bring them into engagement. (Sealed September 20, 1904.) 


PUMPS. 
10,791. G. W. Sinclair and Robert W. 


and Co., ted, London. Variable-Stroke vamp. 
{7 Figs.) May 10, 1904.—This invention relates to variable-stroke 
pumps of the type in which the variation in stroke is obtained by 
means of two eccentrics superimposed. The invention briefly 
consists in combining with a crank-shaft having eccentric portions 
thereon an internal shaft fitted with pinions adapted to gear 
with additional eccentrics mounted on the said eccentric portions, 
in such manner that when relative rotation between the two shafts 
is set up by any suitable means relative displacement of the super- 
imposed eccentrics is obtained, so as to alter the effective stroke 
of the plungers or the like reciprocated by such eccentrics. As 
applied to a pump with three plungers, the crank-shaft is provided 
with three sets of crank-webs a, a, b, b, andc,c. Between each 
pair of crank-webs is a crescent-shaped portion d. The crank- 
shaft is hollow, and a second shaft g is placed therein. This shaft 





is cut throughout its length with a key-way, and in the intervals 

tween the crank-webs pinions f are p! » each of which 
pee has a key, which fits into the key-way aforementioned. 
Jpon each pair of crank-webs is p an eccentric e. The centre 
of each of these eccentrics is placed, relatively to the centre of 
the crank-webs, a distance equal a quarter of the full stroke 
of the plunger. The inner surfaces of these eccentrics are pro- 
vided with teeth, which mesh with the pinions f. It will there- 
fore be evident that by turning the shaft g, relatively to the main 
crank shaft, the eccentrics ¢ will be caused to rotate round the 
crank-webs a, l; c, and the centre of each eccentric e be made to 
coincide with the centre or axis of the main crank-shaft or be 


SHIPS AND NAUTICAL APPLIANCES. 


20,007. L. Denny and A. Porterfield, Dumbarton. 
Ships’ Side Scuttles. [6 Figs.) September 17, 1903.—This in- 
vention relates to ships’ side scuttles, and has for object to 

vide improved means whereby the scuttle-ring can be securely 
eld in a more or less open position, when the usual fastening 
mechanism holding the Sngttlociag in its closed position is dis- 
connected. The scuttle-ring A and scuttle-frame B are secured 
together, preferably by a separate hinge in addition to the usual 
two-hinges O,D. The socket parts of the two halves E,F of 
this separate hinge are slizhtly larger than usual, so thata number 
of holes may be formcd iu or through them, these holes extending 


1g. 7. 























in the same direction as the socket, but being arranged in a 
circle on the outer side of the socket, at equal distances apart. 
When the fastenings holding the scuttle-ring A in its closed 
sores are disconnected, the ring, after being opened, can be 

eld in any desired one depending on the pitch of the holes 
in the socket part of the hinge, by eure by pin H through the 
hole in one socket part F, into that hole in the other part E which 
is then coinciding. This will prevent further turning of the 
hinge and hold the scuttle-ring A securely until the pin H is 
removed again. Notches are formed on the periphery of the 
hinge parts so as to indicate when the holes are inline. (Sealed 
September 20, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

12,303. Aomori, Ja Direct-Acting 
Steam-Engines. NE Figs.) “May oP 1904.—This invention 
relates to an improved valve motion for steam-engines. A is the 
cylinder, having a piston B and piston-rod ©, with valve-box D, 
wherein works slide-valve E controlling ports a, b, and exhaust c. 
This valve pstanding should braced by collars on the 
auxiliary piston-rod F, carrying two pistons f, f1 working in 
valve cylinders G, G1, Between the shoulders is located auxiliary 
valve H, — to open ports h, h1, one or the other, to steam- 
inlet K or exhaust K1. From each valve cylinder G, G1, steam- 
ducts /, 11, lead to slots m, m1 in either end of the main cylinder, 
which stots, however, are of less length than the thickness of the 
main ston, so that they can be completely cut off thereby. Now 
supposing the engine to be at rest and the main piston and other 
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operative parts in the position shown in the figure, as sometimes 
happens, if steam is turned on the parts will be in equilibrium 
and no motion will ensue. But by moving the valve H by hand 
to the left, exhaust port K! will be opened to the cylinder G, 
steam will pass through port 1 and force piston /! to the right, 
thereby moving the main valve E also to the —_ and opening port 
a. Steam will now be admitted to the left of piston B, forcing it 
to the right. In this movement steam will be admitted from the 
rear of the main ype we through passage / and slot m to the 
cylinder G behind piston /,and the auxiliary valve H is forced 
backward by the shoulders on the rod F to first close ports h, h!, 
and to finally open port A to live steam and port A! to the ex- 
haust. Thereafter the operation is automatically repeated, but in 
reverse order. (Sealed mber 20, 1904.) 


Hanley, Staffs. Feed- Water 
ensers. % Figs.) June 3, 1904.—This 
invention relates to feed-water heaters, condensers, and similar 
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removed from it by a distance equal to half the full stroke of the 
pump-plungers or any intermediate distance. ch of the 


eccentrics ¢ is provided with an eccentric strap k, the straps | heaters or coolers, the object being to provide means for break- | access to the tubes, and each u 
| cover-plate d is bolted to the 


being connected in the usual manner to the pump-plungers. | ing up the circulating medium passing through the tubes, and so 
@ represents the | open 


(Seal. d September 20, 1904.) 


; cause’the apparatys to act more eé iently. 
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| tubes 7 on the respec’ 


exterior casing of the apparatus, b the tube-plates, and ¢ the 
tubes therein. d is a strip of metal desi; to act as a deflector 
or baffle device for breaking up the circulating medium. This 
strip is made in co form, but it is to be understood that 
the particular form of corrugations is not confined to the shape 
shown, as such be of various forms. Instead of the corru- 
gations. being curved, they may be Y-shaped, and whilst shown 
as being made in the material at right angles to the length of the 
strip, they may be made in the material at any suitable angle 
thereto. Further, in place of corrugations, indentations arranged 
alternately, and | pang =| from opposite sides of the strip, may 
be employed, and such indentations need not necessarily extend 
from edge to edge of the strip, but may be impressed more or 
less in the centre of the metal from either side. In all cases 
each strip is made of a form capable of being readily inserted in, 


“and of being withdrawn from, the tube. The upper end e of each 


strip may be adapted to rest on the top of the tube, or be suit. 
ably secured thereto, but so that the strips may be easily removed 
for cleaning purposes. (Sealed September 20, 1904.) 


9845. O. Jung: Schenectady, New Yor 
U.S.A. Turbines. [5 Figs.] April 29, 1904.—This Mache 
has for its object to decrease the leakage at the clearances between 
the relatively moving buckets, and to accomplish this means are 

rovided whereby a high resistance or opposition is offered to the 
leakage or escape of motive fluid. 1 is the turbine casing. The 
wheel buckets 9 are each provided with a shank 10 formed integral 
therewith at the inner end, and these shanks are fitted in a cir- 
cumferential groove formed in the periphery of the wheel 11. 
Each bucket is provided with a cover 13, which cover has two 
thickened edges, which in the present illustration take the form 
of circumferential flanges 14. The clearance between the 
thickened flanges 14 of the bucket-cover and the stationary parts 
is made as small-as possible. Through this clearance the water 


due to expansion and condensation can be discharged, but the 
resistance to the pa of motive fluid at this point is high. 
This is owing to the fact that the flange presents an extended 
surface to the stationary part, and the frictional resistance offered 
to the outward passage of steam at this part is considerably greater 
than the resistance offered to the ge of steam through the 
normal or working passages between the buckets ; in other words, 
two paths are provided for the steam or other motive fluid, one 
of low resistance and the other of relatively high resistance ; and 
owing to the fact that the jet is travelling at high velocity due 
to the nozzle, only a very small amount of s' will be permitted 
through the circumferential clearance. The flange 14 
has considerable depth measured in aradial plane, and this 
depth varies with different turbines. (Sealed September 20, 1904.) 


19,286. T. Coulthard, Jun., and T. Coulthard and 
Co., L m. Fire-Tube S Boilers. 
[4 Figs.) September 7, 1903.—The object of this invention is to pro- 
vide a boiler in which the agreed of combustion shall pass directly 
from the fire-box through inclined fire-tubes, and return through 
horizontal cross-tubes to encircling flues, from which they can pass 
tothe uptake, the whole of the fire-tubes being so dis as to be 
entirely submerged, thus obviating the liability of being burnt in 
the manner common to the form of boilers having the ordinary 
fire-tubes arranged therein. The shell a is provided with a dome- 
shaped fire-box b and a central fire-tube c. The top plate of the 
shell is formed of an annular dished form to increase the steam- 
space. The fire-box b is fitted with a grate e. At two opposite 
sides of the shell a side wi are riveted, and to these wings 
tube-plates j are riveted. Inclined or curved fire-tubes ¢ pass from 


to escape 
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Horizontal fire-tubes / also pass 
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the fire-box to the tube-plates j. sO Pp 
from one tube-plate j to the similar plate on the opposite side. 
A smoke-box & is provided at each side to enclose the ends of the 
tive side, and also the ends of one of the two 
groups of horizontal tubes?. Uptakes g are formed to enclose 
the smoke-boxes k and the open ends of the tubes /, these uptakes 
leading by a suitable flue to the chimney A. The arrangement 1s 
such that the products of combustion pass from the a 3 
through the curved fire-tubes i into the respective smoke-boxes ; 
From these they through the respective group of ——— 
fire-tubes J into the uptakes g, and from thence to the chimne) : 
The smoke-boxes and uptakes are provided with doors to perm! 

e is lined with asbestos. The 
shell to enable the boiler to be 


up. (Sealed September 20, 1904.) 
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EARLY METHODS OF TYPE- 
FOUNDING. 


Amone the many arts that flourish at the present 
day, printing is, perhaps, the one to which we owe 
the most, for it influences, more or less, all the 
occupations of life, so that it is impossible to con- 
ceive any state of civilised existence without it. 
And yet how little the majority of people know 
either of its history or of its modern practice. 
Its beginnings lie hidden far back in the mists 
of the Middle Ages—those ages which we, in our 
self-confidence, are apt sometimes to call dark, 
but which, when the veil that hides them is occa- 


sionally lifted by the searcher after truth, reveal | 


glimpses of an energy and an intelligence at which 
we have little right to point with scorn. The 


trating the subject by means of drawings and photo- 
graphs of the apparatus he used. 
In many of the early writings on the subject of 


| tiate his theory that it was quite possible for the | 
early typographers to cast metal type in leaden | 
matrices which had been stamped by means of | 
wooden punches. The opinion of most investigators | typography, even as far back as 1471, frequent 
and authorities on this subject is, we believe, that | allusions are made to metals harder than lead being 
such a thing could not be and was not don», or, at|used, and it has been inferred, therefore, that 
any rate, if performed at all, no useful result would | these metals were used for t; Some modern 
accrue; and Mr. T. B. Reed, in a work on the writers consider that as the t wooden types 
subject, goes so far even as to say that, ‘‘It has| gradually gave way to metal ones, these latter 
been suggested by some that wood could be struck | were merely little blocks of hard metal cast of the 
into lead or pewter, but the possibility of producing same shape as the wooden types, but with charac- 
a successful matrix in this manner is, I consider, | ters in reverse engraved on the end by hand. Mr. 





out of the question.” 





| not impossible, but that it was highly 


Now Mr. J. E. Hodgkin is at variance with this, 


| Hodgkin, however, thinks that all the early allu- 
; Sions to the use of hard metal in typography may 
holding the opinion (and his position seems to us| refer to the punches which were used for striking 
|a very strong one) that not only was the process/ the leaden matrices in which leaden ty 
robable | cast, and not to the actual types themselves, and 


were 


struggles of the early typographers. who lived and that it was actually practised by the type-founders that the hard metal alluded to need not have been 


toiled about the middle of the fifteenth century 
have left their mark upon the world; for with 


| of the fifteenth century. 


| It has long been a matter of popular belief 


| brass or bronze, or steel, but some softer metal. 


Writing on the subject, Mr. Hodgkin says :— 


rough type, primitive moulds, and uncouth ma-! that in the earliest days of printing] wooden | ‘‘It occurred to me that the chances of making 
trices, the foundations for greater things were | types were alone used, and the difference of | plausible guesses on the subject would be greatly 


laid. We do not, however, really know much about 


printing in the early days, and any fresh light | as the art of printing improved, types of lead were 





SECTION OF MOULD 
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| opinion among experts seems to be as to whether, 











Fic. 4. Type Cast at Two 
OPERATIONS. 








Fig. 8. 
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thrown on the subject must be of great interest. 
How did the first workers attack the problems that 
were before them; how did they employ the 
materials that came to hand, or use the more 
or less primitive tools at their disposal? These 
and other questions have often been asked, and 
the true answer to all of them will probably 
never be given; the mists of time will not dis- 
perse, and the curtain that hangs before the gate- 
way to the unknown will remain undrawn. 

_ Be this as it may, historical speculations, par- 
ticularly when they centre round arts and crafts 
which in modern times are of vital importance, 


possess an interest that cannot be disputed ; and, | 


when these speculations are supported by practical 
experiments, they receive an additional attraction 
which it is difficult to resist. This is the case with 
certain investigations carried out by Mr. J. Eliot 
Hodgkin, F.S.A., with regard to the methods 
whereby the early typographers constructed their 
matrices and type, and anyone who visited the 
Printing and Ailied Trades Exhibition at the Agri- 
cultural Hall last May will no doubt remember the 
seautiful exhibit, in one of the galleries, which gave 


cast in soft lead matrices produced by means of 
| wooden punches, or whether the types were cast in 
| brass matrices stamped by means of steel punches. 
Most authorities on the subject seem to be in 
|favour of the latter theory, while Mr. J. E. Hodg- 
|kin maintains that the former is quite possible, 
and, moreover, was much more likely to be practised 
|than the other, on account of the difficulty of 
making steel punches ; and he is not satisfied with 
theorising alone, for, in addition to writing in his 
latest book*a chapter on ‘‘The Evolution of the Type- 
Mould,” he has carried out a series of experiments 
in order to prove that his theory is correct. The 
models used to prove his reasoning, as well as the 
book, will no doubt remain fresh in the recollection 
of all who visited the Printers’ Exhibition at the 
Agricultural Hall. Most of the models Mr. Hodgkin 
made himself, and some he got from old Dutch 
collections. As the subject is an interesting one, 
we will endeavour to lay before our readers the 
line of argument followed by Mr. Hodgkin, illus- 


* “ Rariora,” being notes of some of the Printed Books, 
Manuscri 
Pottery, ke 


, Historical Documents, Medals, Engravings, 
, collected (1858-1900) by John Eliot Hodgkin, 





‘gas of the amount of trouble and labour that had 
en expended by Mr. Hodgkin in order to substan- 


ts. 
London : Sampson, Low, Marston, and Co., 


F.S.A: 
| Limited. 











increased by approaching it from a purely technical 
standpoint, thus obtaining by careful experiments 
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a basis for the formation of a theory rather than 
for the support of preconceived notions, and I have 
endeavoured to put myself, as nearly as possible, 
in the position of a workman of the fifteenth cen- 
tury who desired to produce by the best means 
then at his command types more readily and more 
cheaply manufactured, more handy and more 
durable than wooden types.” Surely this is the 
right spirit in which to approach’the subject, and 
promises well for the result. ae 

In the investigation carried out, full-sized type- 
moulds were made in accordance with what 
appeared to have been the successive stages of 
progress up to thé early equivalent of the modern 
type-mould, and the illustrations to which we will 
presently refer are from photographs or drawings 
of the actual apparatus used by = Hodgkin. 

At the outset a certain assumption is made—that. 
the workman to whom the idea of metal types first: 
occurred would naturally use as patterns the wooden 
types which they were to replace. This, however, 
may be accepted or discarded without affecting the 
result. Early attempts would be made to mould 
the types in sand, having two boxes, and placing 
the pattern on its side, as would naturally occur 
to anyone. It would, however, be found that 
if the pattern had any projection like a carved 
letter at the end, it could not be withdrawn with- 
out the sand around the projection being broken 
away. The next step would then be to make a 
third box, which could be withdrawn in a hori- 
zontal direction from the end of the pattern on 
which the letter was cut. As an alternative to this 
a print could have been fixed to the end of the 
pattern instead of the carved character, and into 
the space left in the sand of the third box by this 
print, a little core of dried clay or plaster bearing 
the impress of the letter to be cast could have been 
placed. In this way a fairly perfect, if rather 
rough, cast could be made. 

Now the difficulty with types cast in this way 
would be that, owing to the pattern having a cer- 
tain amount of taper upon it, in order to enable it 
to be easily withdrawn from the sand, the sides 
would not be parallel, and therefore they could not 
be fixed properly in the forme without being care- 
fully trued up. Of course, the pattern could have 
been made parallel and might still have been taken 
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from the sand if it had been well ‘‘ rapped,” but by 
this means only types of a very uneven shape 
would have been produced. Mr. Hodgkin has 
shown practically that types can be cast in a two- 
part box without cores by giving the pattern a 
taper from end to end. This can also be done with 
a parallel pattern if the latter be well shaken in the 
sand before withdrawal. Although type can be 
made in this way, the process is exceedingly slow, 
and it has been found that cores made of common 
clay, pipe-clay, modelling-clay, as well as of 
plaster of Paris, are not satisfactory, and that the 
early founders most probably turned their atten- 
tion to some other method of casting their type, 
and that they conceived the idea of doing so 
in two operations in order to insure squareness 
and parallelism of the shank. The next step, there- 
fore, in the process of evolution was, the author sug- 
gests, that the founder cast in fine sand small ends of 








Fig. 11. 
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type, probably only about ,4; in. thick, with the letter 
inreverse on them. Of these a great many could be 
cast at one pouring, and they would, on account of 
their shallowness, leave the sand very readily. On 
the upper side of these little types would then be 
cast the shank portion corresponding to the shank 
of the wooden type previously in use. In order to 
do this, a mould in two halves would be employed 
which would fit over the little type-end, the hot 
metal for the shank being poured in at the required 
temperature. Fig. 1, page 491, shows a little 
mould of this kind, which will readily explain the 
method. The little type-end can be seen at the 
bottom of the shank, and at the top of the latter 
there is the tapered gate. The mould would, of 
course, be made in two pieces, so that the type 
when cast could be easily withdrawn. The two 
parts of the mould were probably jointed as shown 
at Fig. 2, and not as at Fig. 3, as the casting 
would be more easily withdrawn from the former 
than from the latter. A type cast in this way is 


shown on the left-hand side of Fig. 4. 
Now it will be readily understood that there 








might easily be a difficulty in keeping the tem-| opinion is at fault. One great difficulty with regard 
perature of the molten metal at the exact point | to the semi-molten process is that it is not easy to 
most suitable for it to unite with the little type-end, | form an impression of uniform depth, and exactly 
and as the metal flowed it would no doubt frequently | square with the surface of the matrix. Now this 
become chilled, and the shank would be found | difficulty may be overcome if the cold process be 
disunited with the letter, as in the right-hand illus- adopted ; the die or punch must, however, be forced 
tration in Fig.4. Mr. Hodgkin thinks that at this into the lead by a process of tapping, and not by 
point an important idea occurred to the founder, | violent blows, for in the latter case the punch 
which had its source in the lack of adhesion between | will assuredly be injured. To show how this 
the shank and the letter. In attempting to overcome | can be done, a little apparatus, like Fig. 5, was 
‘this difficulty the workman probably roughened | constructed in the shape of a two-part mould, which 
the upper surface of the little type, hoping by so fitted on the top of the piece of lead which was to 
doing to make a sound joint. Supposing now that, form the matrix, the two parts of the mould 
owing to the chilling of the molten metal, adhesion | being held together by the projecting sides of the 
sometimes did not take place, it would be! base or stand. Fig. 6 is a section through the 
found that on the end of the shank where it had | apparatus, and shows the arrangement very clearly. 
been in contact with the type-end there would be | So far, however, there would be no means of regu- 
an exact reproduction, in relief, of the roughened | lating the depth of the impression, though the 
surface ; or, perhaps, a mistake, made by laying | exact position of the matrix in plan, with regard to 
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the type-end in the mould upside down, would | the centre line of the shank, could be very easily 
have produced an impression of the letter on the secured by means of a stop. In order to make 
little end piece. This, then, constitutes what Mr. | it more convenient to take the mould in the 
Hodgkin calls the discovery of the leaden matrix, | hand, wooden checks to protect the fingers from 
which played a very important part in early typo-|the heat would be added, as shown in Figs. 7 and 
graphy ; for it would at once suggest that separate |8, which represent the two halves of the mould 
type-ends were no longer necessary, and the idea | separated. : . 
would occur that if a leaden matrix in which to cast | Although a distinct advance in type-making, this 
the type at one operation could be satisfactorily | apparatus could not be relied on for any great 
made, a great improvement would result. |degree of accuracy, and it would turn out work 


The general theory is that leaden matrices were | 
made by impressing wooden types or punches into | 
melted lead at a temperature just about solidifica- 
fion, and this can be done without injury by 
heat to the wooden punch. That this was the 
general practice is, however, doubtful, because 
much sharper and better results could be obtained 
by another method, and Mr. Hodgkin undertook 
by practical experiment to prove that this could be 
done. Some authorities have thought that wood 
might be struck into lead, but it cannot be done | 
with any successful result, and it remained for the 





experiments we will describe to show that this' 


very slowly. It also formed a type that would 
stick in the mould if the sides were parallel, as 
shown in Fig. 9 ; or, if they were made tapered, as 
in Fig. 10, the type would not pack in the forme, 
and each type cast would have to be trimmed by 
hand—a very tedious and expensive process. This 
objection might have been got rid of by making the 


‘mould in the form shown in Figs. 11 and 12—an 
|improvement which would naturally occur to the 


experimenter; but there was also another great 
disadvantage, which was that only one width of 
type could be cast, and that therefore a separate 
mould would be required for each width. Then, 
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into the mind of the inventor would probably 
flash the idea that if he extended the sides A and B 
of the mould, as shown in Fig. 13, so that they 
would slide on each other, the difficulty would be 
overcome, and a great advance be made towards 
complete success. The various — towards this 
improvement might have been made through the 
various stages shown in Figs. 14,15, and 16. This 
great stride from a fixed to an adjustable mould 
meant much in the art of typography. A mould 
of this form is illustrated in Figs. 17.and18. It 
was, however, still imperfect, for without some 
special provision the impression might have two 





which is a view of half the mould, making the height 
to exactly correspond with the length of the punch 
P. The operation would then be very easy. All the 
wooden punches would be of the same length, 
and the operator would place the little pieces of 
lead M that were to form the matrices in position in 
turn, with the mould round them, and would then 
tap the punch down until its top.was level with 
the top of the mould. In this way he would secure 
exactly the same depth of impression in each case. 
Having now obtained correctly formed leaden 
matrices made from wooden punches, the next 
step would be to cast from these, punches of lead 
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defects—it might not be of equal depth in each 
matrix, and it might be deeper at one side than 
at the other. 


and tin, or some suitable hard metal, which, with 
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Mr. Hodgkin thinks that the mould would be made 
to fit the body of the punch exactly, so that when 
the little piece of lead of the right size was placed in 
the proper position, the mould fixed, and the punch 
tapped down, the letter formed would be right so far 
that it would be square with the type when cast ; 
and if the stop against which the lead was pressed 
were correctly placed, each letter, of whatever width, 
would have the alignment of the original wooden 
type, and would require no justification. There 
yet remained wanting some means of giving the 
same depth of impression in each matrix, and Mr. 
Hodgkin suggests that this could easily be done 
(and has been done by himself) by removing the 
‘aper portion of the mould, as shown in Fig. 19, 








a little trimming, might be used for making other 
matrices of a more perfect form than the original, 
rendering the founder independent of the original 
wooden punch. Mr. Hodgkin has produced some 
beautiful specimens of printing from type made in 
this way. Curiously enough, while studying this 
subject Mr. Hodgkin found in the storehouse of 
type-foundry antiquities of Messrs. Enschedé en 
Zonen, at Haarlem, something which threw much 
light on the subject. This was an ancient mvuid, ir 
use about the year 1540, adjustable for various 
widths of type, but without ‘‘ break.” Types thus 
produced were, however, still not perfect, for in all 
cases the jet or runner at the top had to be removed, 
and it was probably some considerable time before 








a simple and efficient way of doing this was dis- 
covered. They could, of course, be filed or ground 
off, but some readier method had to be devised. 

When types had been roughly cut to one length 
they were probably placed in a box which would 
contain a number of them on end, and were all filed 
level. A view of one-half of such a box is shown in 
Fig. 20. All this trouble, however, was overcome 
by forming a ‘‘ break” in the mould, this ‘‘ break” 
being a narrowing of the gate by a modification of 
the mould, the upper portion of the casting being 
easily broken off at the shoulder, and leaving, after 
a slight trimming of the surface, types of uniform 
height. Fig. 21 is an illustration of one of these 
types cast without any ‘‘ break,” as first made, 
while Fig. 22 represents the type cast in a mould 
constructed so as to forma ‘‘ ae ” by nicking in 
the edges, as shown. A mould for making type of 
this description is shown in Figs. 23 and 24. 

The evolution of the type-mould was now 
nearly complete, requiring only a means of pro- 
ducing notches on one side of the type, and the 
spring which was to hold the matrix in position. 
Figs. 25 and 26 show a mould having these im- 
provements. The spring is shown in the centre 
at the bottom of the last-named figure, but with 
the shank broken off. 

Having got thus far, there still remained the 
question of how to construct double letters, and the 
letters over which there are contraction symbols ; 
also how the overhanging letters were to be formed 
in such a mould as we have described. Many vague 
theories may be brought forward, but Mr. Hodgkin 
is not satisfied with vague theories; he requires 
something more tangible, and has had recourse 
once more to experiment. 

The natural supposition would, of course, be that 
separate wooden punches were made for each com- 
bination, but at present there does not ap to be 
any actual proof that this was so, and the following 
method, which has been tried by Mr. Hodgkin and 
found very successful, may have been adopted. In 
the adjustable mould, previously described, if two 
little punches of hardened metal are placed side by 
side and tapped into the leaden blank, a matrix of 
any given combination. may be formed ; therefore, 
when it was desired to make, say, a double letter, a 
hard metal casting would be made off the matrix 
for one of the letters. A part of the casting so 
formed would then be filed away, so as to allow 
the punch, which had to form the second letter, to 
fit in the space so made. The two punches could 
then be tapped together into a leaden blank in the 
adjustable mould, and in the matrix so formed 
a casting in hard metal of the double letter could 
be made. From type formed in this way Mr. 
Hodgkin has produced some beautiful specimens of 
printing. 

In an ancient mould, which was exhibited at the 
Printing Exhibition, two-letter type could be cast 
by shifting a movable portion of the mould in a 
slot, and securing it in position by means of a 
screw. The shank of the type could in this way 
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be cast thinner than the width of the matrix, and 
the overhang be thus obtained. This ancient 
mould has also the ‘‘ break,” and is fitted 
with a spring for holding the matrix in position. 
As before stated, in order to prove that all these 
operations we have described can readily be per- 
formed, Mr. Hodgkin has produced specimens 
of printing by type made in this way, which show 
how completely successful the method is. This is 
shown in the example, Fig. 27, which is four lines 
of a passage from the old 42-line Bible. The type 
from which this was printed was made from wooden 
models, which were tapped into lead matrices, from 
which latter hard leaden types were cast, and 
used for printing the specimen we reproduce. . If 


this be compared with the ancient text of the 
original, which is shown in Fig. 28, it will be seen 
how very similar the two results are. 


In all the 
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experiments use was made of either type metal or 
a mixture of lead and type metal ; but from this it 
does not follow that letters cast in ordinary lead 
would be liable to rapid deterioration from wear,| 
and we have seen a line of type cast in ordinary. 
lead from which 1000 impressions have been taken, 
and which does not appear to have suffered in the 
process. It must be borne in mind that 1000 im- 

ressions was, in the early days of printing, pro- 
bably a large number. 

The letters referred to were, of course, not small, 
being similar to those used for printing the old 42- 
line Bible, or rather more than } in. in height, and the 
question arises could smaller letters than these be 
successfully cast in leaden matrices. Mr. Hodgkin 
turned his attention to this matter, and found at 
the outset that he had great difficulty in persuading 
any letter-cutter to make wooden punches of so 
small a size as those employed in the 31-line 
Indulgences, or about #4 in. in height; and he 
therefore had them made in brass. From these 
he struck leaden matrices, and from these, again, 
he cast hardened-lead type, which he used for 
actual printing. He is of opinion that type only 
vs in. high could readily be made from leaden 
matrices in a similar way if desired ; and, in order 
to prove this, he had wooden punches cut for the 
printing of the words given in Fig. 29, page 493, 
which is a date taken from the 31-line Indulgence. 
From the punches so made leaden matrices were 
struck, in which the type used was cast. 

The subjectis full of interest, and will, no doubt, 
bear further careful investigation. As far as the 
matter before us is concerned, however, we think 
that we have said enough to show how very clearly, 
in his experiments and reasoning, Mr. Hodgkin 
supports his theory that the early printer could 
have used, and probably did use, metal type cast 
from leaden matrices, which latter had been 
stamped with wooden punches. 

Such is a brief history of the evolution of the 
type-mould as pictured by Mr. J. Eliot Hodgkin, 
for whose patient toil and research on this subject 
we cannot but feel admiration. 
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Notes on Electric Railway Economics and Preliminary 
Engineering. By W. C. GoTsHALL, M.Amer.Soc.C.E., 
M. Amer.I.E.E., President and Chief Engineer of the 
New York and Port Chester Railroad Company. 1903. 
aed : McGraw Publishing Company. [Price 
2 dols. 

Tus book cannot fail to be of the greatest interest 
and value to all engineers who are in any way con- 
nected with the construction and operation of 
electric railways. It is written by an engineer who 
has had vast experience of this work, and who 
shows in these pages that he is master of every 
detail. We have not hitherto seen any volume 
which covers the whole field in so thorough and so 
interesting a manner; and we are confident that 
British engineers, even those well versed in the 
subject, will gain much information from Mr. 
Gotshall’s treatment of it; while younger men, 
whose practical experience is as yet small, will want 
to keep this volume constantly by them. The book 
itself is based on a series of lectures delivered by 
the author at Lehigh University in the spring of 
last year, and the public is indebted to those gentle- 
men—members of the faculty, students attending 
the lectures, and others interested, either financially 
or in an engineering capacity, in electric railways— 
who induced the lecturer to expand his lecture 
notes and publish them in book form. It would 
certainly have been matter for regret if such excel- 
lent instruction had been confined to the class- 
room, and Mr. Gotshall has done well to give the 
benefit of his experience and advice to the engineer- 
ing profession at large. 

The author is an American, and it is with 
American railroads he expressly deals, but this 
need not in any way deter British engineers from 
turning to the volume. The principles laid down 
by the author are in every way applicable to British 
railway practice, and the considerations relating to 
estimates of cost of construction and of operation 
are practically the same in both countries. Further, 
the fact that America is ahead of us in the extent 
of their electric railway construction makes it all 
the more important forus to have the benefit of 
the experience of that country. 

The scheme of the work does not include the 
discussion in detail of the many engineering 











problems, both mechanical and electrical, which 





arise in electric railway construction. 
has rightly considered it unnecessary to deal with 
these matters, as there is already ample literature 
on the subject ; and he has preferred to consider 
the matter broadly from the economic side, follow- 
ing out the different steps which must be made, 
from the time when a particular scheme is first 
suggested up to the actual inauguration of the train 
service ; and showing the best means of estimating 
the cost of construction, the probable initial and 
future traffic, and the ultimate economic results of 
the proposed railway. Technical details of con- 
struction are occasionally considered, where these 
are not ordinarily found discussed in text-books. 
The American interurban high-speed railroad is the 
special subject of consideration. 

The discussion is broadly divided into four parts. 
The first deals with ‘‘ Preliminary Determinations,” 
and occupies two chapters. Four chapters are then 
given to the ‘‘ Location of the Line and Engineer- 
ing” ;. whilst the third sub-division, ‘‘ Final 
Engineering Work,” occupies nine chapters. There 
only remains to be considered the ‘‘ Operation and 
Management” of the completed railway, and to 
this subject two chapters are given. Such is the 
general scheme of the book ; but a more detailed 
description of the author’s treatment of his subject 
may perhaps be allowed, in view of the merit of 
his work. 

The preliminary determinations necessary are of 
two kinds—(1) those made in the office, and (2) a 
preliminary field survey. The first class have as 
their object the determination of the probable 
income and traffic of the proposed railway, and the 
author shows how and what population statistics 
should be used for this purpose, and to what 
extent the returns of existing railways can be relied 
on in making estimates. He illustrates his instruc- 
tion by a table giving statistical information, com- 
puted from available data, regarding interurban 
roads now in actual operation: which table, or one 
like it, may be profitably used by the engineer in 
his office determinations. When this work has been 
finished, the engineer has next to visit the locality 
of the proposed railway to carry out the second 
class of preliminary determinations, for the purpose 
of fixing upon the best route for the line to follow. 
The author’s remarks on this part of the work 
deserve the closest attention. The author evi- 
dently does not believe in an engineer, who has to 
make a report on a proposed railway, allowing the 
work of inspection to devolve upon assistants ; but 
insists on a personal reconnaissance, to determine 
two or more routes likely to give the best results. 
After this personal investigation is completed, the 
assistants and staff forming the ‘‘ preliminary 
locating party” come on the scene, to survey the 
alternative routes ; and if such a party performs its 
duties in the manner described by Mr. Gotshall, 
the result cannot fail to be accurate and reliable. 
The author here draws attention to some important 
distinctions between steam railways and electric 
railways in fixing the alignment and grades of the 
track. 

The chapters in the second part of the discussion 
deal with the ‘‘ Detailed Office Investigation of 
Track Location,” ‘‘ Preliminary Determination of 
Schedules and Equipment,” ‘‘ Estimate of Earn- 
ings,” and ‘‘ Estimate of Probable Operating 
Expenses.” It is not possible for us here to con- 
sider the author’s treatment of these subjects in 
detail, but it may be said that his analysis of all 
the matters having any effect upon the final result 
of the investigation is exceedingly thorough, his 
treatment is at times highly original, and the 
explanations are always lucid. If we take as an 
example the problem of determining time-schedules, 
which must be settled before a decision can be 
arrived at as to the capacity of the power-station, 
sub-stations, and transmission system, we find that 
the author has not only explained the method of 
showing the whole time-table by adiagram, but has 
illustrated it by reproducing actual diagrams pre- 

red by himself, to show the schedule of the New 

ork and Port Chester Railroad, of which he is 
chief engineer and president. In discussing the 
probable cost of operation, again, Mr. Gotshall 
gives a detailed estimate recently prepared by him- 
self for a proposed electric railway having 96 miles 
of single track, and these practical examples will be 
of considerable value to the engineer. In these 
chapters, and again later in the volume, the author 
expresses an opinion which will be welcome to the 
manufacturers, who canner 4 complain that con- 
sulting engineers are too much given to enfurcing 


The author! 





their own views in their specifications, even in 
matters on which the manufacturer would naturally 
have greater experience.. That Mr. Gotshall thinks 
this complaint a just one, is evident from the follow- 
ing passages :—‘‘ The manufacturers are always in 
a better position to determine what factors shall 
enter into the design of a motor than the consulting 
engineer, who is really only concerned with the 
matter of performance ” (page 80): 

And again (page 186) :—‘‘ Engineers are often 
prone to attempt to display their technical erudi- 
tion in specifications. They either do not know, 
or else disregard, the fact that the details of the 
design and construction of prime movers, gene- 
rators, transformers, motors, and control apparatus 
are problems which are receiving the constant 


‘application of the brightest detail engineering 


minds which the large manufacturing companies 
can secure. The details of the design, development, 
and construction of electrical apparatus are a life- 
study in themselves.” 

This is the common-sense point of view, and, 
coming from one who is himself a consulting en- 
gineer, the remarks have all the greater force. If 
consulting engineers attend to the thousand and 
one details which Mr. Gotshall shows they ought to 
deal with, they will have sufficient work on hand, 
without overburdening their specifications with 
needless and even harmful instructions to manu- 
facturers. 

The third part of the discussion, as we have 
already explained, deals with the final construction 
of the line, and more especially with the electrical 
equipment. One chapter is devoted to the question 
of the choice of third-rail or trolley, giving com- 
parative costs, and deals at some length with the 
details of construction of the third-rail, which is 
now adopted as ‘‘the best standard by high-speed 
interurban lines operating over their own right of 
way.” The equipment of the power-station is next 
considered, and plates are given showing the wiring 
details of several stations in actual existence. A 
short chapter on the principal applications and uses 
of storage batteries completes the investigation of 
station equipment, and the author then passes to 
motor equipment and rolling-stock. This chapter 
is one of the longest in the volume, and one of the 
most interesting. It does not deal with different 
types of motor in use—such is not the purpose of 
the author ; his aim is to show the relationship of 
the motor equipment and olling-stock to the 
schedule speed, and to deal with all the points to 
be considered by the engineer in the selection of 
the equipment which will give the most economical 
schedule for a particular line. The calculations 
necessary for the construction of ‘‘run-curves ” are 
explained practically by reference to an actual 
example in the case of an express run on the New 
York and Port Chester railroad ; and the tables of 
data, the diagrams and plates, and the very full 
discussion in the text, provide the reader with a 
mass of most useful material, and give him most 
valuable instruction. The chapter on ‘‘ Right of 
Way ” contains sound advice on the methods to be 
adopted when the time comes for the railway com- 
pany to buy land needed for its lines. We have 
already quoted from the chapter on the ‘‘ Prepara- 
tion of Specifications,” which is very short, but in 
an appendix to the volume the author sets out his 
own specification for the line between New York 
and Port Chester, which has already been men- 
tioned. A few notes on the records of progress 
which ought to be kept during the construction 
period complete the discussion under Part III. 

The final chapters deal with the ‘organisation of 
the operating department, and with economic con- 
siderations determining the magnitude and details 
of a proposed railway. In dealing with organisa- 
tion, the author emphasises the advantage and im- 
portance of keeping graphical records of the details 
of each department. He gives curves for an actual 
railway, showing the cost per car-mile of operation 
and maintenance of power-houses, of motor repair, 
of car repair, and of motor-men and conductors, 
and the receipts per car-mile, and indicates many 
other matters in which curves are of the greatest 
value. His economic considerations include such 
matters as the extent to which it may be advisable 
to provide for future developments in the initial 
construction of the line, as, e.g., whether two tracks 
or four tracks should be laid down, the question of 
schedule speeds as related to cost of operation, and 
the design of passenger stations, so that the annual 
aggregate salaries of booking-clerks and station 
othcials nay be a minimum. 
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We have no hesitation in recommending this 
yolume to railway engineers. It deals compre- 
hensively, but in great detail, with a most important 
subject, and the author shows not only that he 
possesses an intimate knowledge of all the details, 
but also that, as a writer, he has the faculty of 
explaining them clearly to others. In view of the 
large number of plates and diagrams, some of them 
very complicated, a special word of praise is due to 
the publishers for the clearness with which these 
have been reproduced. 





Manuel Pratique du Monteur Electricien. By J. Lar- 
FARGUE. Paris: Bernard Tignol, 53, Quai des Grands 
Augustins. Seventh Edition, 1904. 

Tus is an octavo volume of 1000 pages, 700 illus- 
trations, and 5 plates. It is addressed mainly, as 
its title implies, to operatives in electric works and 
current-generating stations, while forming also a 
useful hand-book for engineers less directly inter- 
ested in electrical questions. M. Laffargue was 
formerly manager of the Paris Municipal Electric 
Station of the Halles Centrales; he is-now a 
member of the municipal committee entrusted with 
the inspection of the Paris electricity works, and 
lecturer to the professional federation of French 
electricians. The book is practically a selection 
from the author’s lectures, issued with the object 
to serve both as a compendium explaining the 
manufacture and working of electric plant and 
machinery, and as a guide in questions relating to 
maintenance and repair. It describes briefly 
various types of electrical machinery and fittings, 
and states instances of actual practice to serve as a 
reference with regard to the laying-down and the 
operation of generating and sub-stations. A num- 
ber of different systems of primary current distribu- 
tion adopted in Paris, London, and in large 
Continental and American cities, are passed in 
review, and particulars are given with reference to 
connecting-up consumers in a primary circuit of 
power and light. The means to be taken for 
turning to account the whole energy available in 
any machine or plant are detailed in the several 
descriptive chapters ; but this feature of the book 
is completed by thirty pages of special instructions 
for erecting, starting, lubricating, and stopping 
dynamos ; for ascertaining leakages; for dealing 
with fires in buildings containing electrical 
machinery, and so forth. -Reference to the subject 
matter is facilitated by twelve pages of index. 





BOOKS RECEIVED. 

Transactions of the American Institute of Electrical Engi- 
neers, July 1 to December 31, 1902. Vol. XX. New 
York: Published by the Institute. 

Types and Details of Bridge Construction. PartI. Arch 
Spans. By Frank W. Skinner, M. Am. Soc. C.E. 
New York: McGraw Publishing Company. 

The Timbers of Commerce and their Identification. By 
Hersert Stone, F.L.S., F.R.C.I. London: William 
Rider and Son, Limited. [Price 7s. 6d. net.] 

The Journal of the Iron and Steel Institute. Supplement to 
— LXV. Edited by Bennerr H. Broveu, Secre- 
ary. 

Relations between the Effects of Stresses Slowly Applied and 
of Stresses Suddenly Applied in the Case of Iron and 
Steel. Comparative Tests with Notched and Plain Bars. 
By Pierre Brevit, London’: E. and F. N. Spon, 
Limited ; New York: Spon and Chamberlain. 

United States Geological Survey. CHartes D. Watcort, 
Director. Water Supply and Irrigation Papers. 
No. 93: Proceedings of the First Conference of Engi- 
neers of the Reclamation Service. Compiled by F. H. 
NEWELL. No. 95: Accuracy of Strain Measurements. 
By Epwarp Cuaries Murpny. (Second enlarged 

edition.) Washington: Government Printing Office. 

United States Geological Survey. CHartes D. WaALcort, 
Director. Bulletin No. 226: Boundaries of the United 

States and of the Several States and Territories. (Third 

Edition.) By Henry Gannerr. Bulletin No. 228: 

Analyses of Rocks from the Laboratory of the United 

States Geological Survey, 1880 to 1903. Tabulated by 

F. W. Crarkr, Chief Chemist. Bulletin No. 229: 
The Tin Deposits of the York Region, Alaska. By 

ArTuur F, Coiuimr. Bulletin No. 230. A Gazetteer 

of Delaware. By Henry Gannert. Bulletin No. 231: 

A Gazetteer of Maryland. By Henry GANNETT. Bul- 
etin No. 232: A Gazetteer of Virginia. By Henry 

|GANNETT. Washington: Government Printing Office. 

nited States Geological Survey. CHARIES D. WALCOTT, 

Director. Professional Papers. No. 22: Forest Condi- 

tions in the San Francisco Mountains Forest Reserve, 

Arizona. By Joun B. Lxiperc, THropore F. Rrxon, 

a ARTHUR DopweLL. With an Introduction by 

Ye G. Piummer. No, 23: Forest Conditions in the 
ack Mesa Forest Reserve, Arizona. Prepared by 

F. G. Piummer from Notes by THropore F. Rrxon 

= ARTHUR DopweLL. Wo. 28: The Superior Analyses 

of Igneous Rocks from Roth's Tabelien, 1869 to 1884, 


~ 


arranged according to the Quantitative S ; 
rr ‘ystem of Classi- 
Jication. By Henry STEPHENS ne omen 
ington : Government Printing Office. 


Wash- 








Gebrauchsanweisung zur’ Thermodynamischen Rechenlafel 

( fiir Dampfturbinen). Von Dr. Inc. REINHOLD PROELL. 
lin: JuliusSpringer. [Price 2.50 marks. ] 

Particulars of Dry Docks, Wet Docks, Wharves, &c., on 
the Thames. Compiled by Cuas. H. Jorpan, M.I.N.A., 
Second Edition, revi: and enla London: E. 
and F. N. Spon, Limited; New York: Spon and 
Chamberlain. [Price 5s. net. ] 

Boiler Construction. By Frank B. Ktirtnnans. New 


York: The Locomotive Publishing Company, Limited. 
[Price 3 dols.] 

Portland Cement. By A. C. Davis. London: Offices 
of the Stone Trades’ Journal. 

Modern Electric Practice. Edited by Magnus MaciEan, 
M.A.,D.Se. Vol.IV. Londen: The Gresham Pub- 
lishing Company. 


Resistenza dei Materiali e Stabilita della Costruzioni ad 
uso degli Ingegneri, capomastri, costruttori, ecc. Kdi- 
zione completamente rinnovata del manuale del defunto 
Pierro Gatiizia. Par Ing. Gurpo SANDRINELLI. 
Milano : Ulrico Hoepli. 1905. [Price 5.50 lire. ] 

Le Abitazioni Popolari (Case operate) dell’? Ing. ErFREN 


Maerini. Milano: Ulrico Hoepli. 1905. [Price 
3.50 lire. } 
Université de Bordeaux, Faculté des Sciences. Lecons sur 





la Navigation Aerienne (Ballons spheriques—A érostation 
Militaire—Aérostation Scientifique Aer tique Mari- 
time — Ballons dirigeables) Par M. L. Marcuis. 
Paris: Vve. Ch. Dunod. [Price 20 francs.] 

Transactions of the Institution of Naval Architects. 
Volume XLVI. Edited by R. W. Dana, M.A., 
A.M. Inst. C.E., Secretary of the Institution. London : 
Henry Sotheran and Co. 

Cowlyd Water Works. By T. B. Farrineton, Assoc. 
a Inst. C.E. Manchester: George Faulkner and 

ons. 

Western Australia Geological Survey. Bulletin No. 11: 
Notes on the Country between Edjudina and Yumda- 
mindera, North Coolgardie Goldfield. By A. GiBB 
Maitianp. Perth, Western Australia : W. A. Watson. 

Western Australia Geological Survey. Bulletin No. 12: 
The Geological Features and Mineral Resources of 
Mulline, Ularring, Mulwarrie, and Davyhurst, North 
Coolgardie Goldfield. By Cuas. G. Gipson, B.E. 
Perth, Western Australia: W. A. Watson. 

Les Nouveaux Générateurs de Vapeur a Niveaux d Eau 
Multiples et Indépendents. Par J. VAN OoSTERWYCK. 
Paris: Veuve Ch. Dunod. [Price 3 francs.] 

Forge Practice (Elementary). By Joun Lorp Bacon. 
New York: John Wiley and Sons; London : Chapman 
and Hall, Limited. [Price 6s. 6d. net.] 

Electricity in the Service of Man. By R. MULLINEUX 
Wa.unmstey, D.Sc. (Lond.), F.R.S.E. London, Paris, 
New York, and Melbourne: Cassell and Co., Limited. 
[Price 10s. 6d. j 

Uber Schwerlast-Drehkrane im Werft und Hafenverkehr. 
Von Dr. Inc. Evgkn ScHuRMANN. Munich and Berlin: 
R. Olddenbourg. [Price 6 marks. } 

The Industrial and Artistic Technology of Paint and 
Varnish. By AtvaH Horton Sasin, M.S. New 
York : John Wiley and Sons; London: Chapman and 
Hall, Limited. [Price 12s. 6d. net.] 

Classified Guide to Technical and Commercial Books. 
Compiled by Encar GrrENwoop. London: Scott, 
Greenwood, and Co.; New York: The D. Van Nostrand 
Company. [Price 7s. 6d. net.] 

Memoirs of the Geological Survey. No. 231: The Geology 
of the South Wales Coal-Field. Part V. The Country 
around Merthyr Tydfil, being an Account of the Region 
Comprised in Sheet 231 of the Map. By AUBREY 
Srrauan, M.A., F.R.S., Watcor Grsson, B.Sc., 
and T. C. Canrritt, B.Sc. London: Wyman and 
Sons. [Price 1s. 6d.] 

A Short Geometry. Part VI. Containing the Substance 
of Euclid, Book XI., 1 to 21, together with Theorems 
of the Simpler Solid Figures. By H. S. Haut, M.A., 


and F. H. Stevens, M.A. mdon: Macmillan and 
Co., Limited. 1904, [Price 1s. 6s.] 

Commercial German. In two parts. By Gustav HEIN 
and MicueL Broker. Part II. Lackin: Jobn 


Murray. [Price 4s. 6d.] 

Das Kinigliche Materialpriifungsamt der Technischen 
Hochschule Berlin auf dem Geliinde der Doméne Dahlem 
beim Bahnhof Gross-Lichterfelde West. Denkschrift zur 
Erétfinung bearbeitet von A. Martens und M. Guta. 
Berlin : Julius Springer. 1904. 

Reinforced Concrete. By Cuartes F. Marsu. With 
512 illustrations and designs. London: Archibald 
a and Co., Limited. 1904. [Price 31s, 6d. 
net. 

Elementary Manual on Applied Mechanics, Specially 
arranged for the Use of First-Year Board of Education, 
South Kensington, City and Guilds of London Institute, 
Colonial, and other Engineering Students. By ANDREW 
JAMIESON, M. Inst. C.E. Sixth Edition, revised and 
enlarged. London: Charles Griffin and Co., Limited. 
[Price 3s. 6d.] 








THE ST. LOUIS EXHIBITION. 

THe GENERAL Exvectric Company’s ExuIsiTs. 

(Concluded from page 428.) 

Railway Motor.—Among the railway exhibits of 
the General Electric Company at St. Louis is a 
‘““G.E. 70” railway motor, the type exclusively 
used on the Intramural Exhibition lines. Fig. 37, 
page 496, illustrates this motor with the armature 
and top cover removed, and Figs. 38 to 40 show the 
motor mounted. The frame is octagonal and is 
divided in a horizontal plane at some distance above 





the centre line ; Fig. 37 shows at B the manner in 
which the frame-heads carrying the armature-shaft 
bearings are bolted into bored openings at each 
end of the lower casting. The same figure shows 
at A the way the laminated pole-pieces are inclined 
at an angle of 45 deg.: they are fastened by means 
of bolts to the pole cores, the bolts extending 
through the frame, where they are accessible. In- 
spection is afforded by openings above and below 
the commutator, and by two openings in the slop- 
ing sides of the frame at the pinion end ; these are 
all closed with iron covers, but provision is made 
for their removal when the conditions are favour- 
able, to permit better ventilation. To reduce the 
movement of the leads to a minimum they are 
brought from the frame through holes bushed 
with rubber. Each frame-head is formed of 
one malleable iron casting, and oil wells, 
packed with waste, are provided at each end. 
The bearings consist of unsplit sleeves of bronze, 
with thin liners of babbit metal forming the wear- 
ing surface ; these liners are so thin that if they 
are melted from overheating, the displacement is 
so small that the armature does not touch the 
field poles. Ample wearing surfaces are provided ; 
the armature shaft-bearing at the commutator end 
is 23 in. in diameter and 84 in. long. The linings 
of the axle-bearings are 9 in. long, and an axle of 
5 in. as a maximum may be used. Records show 
that bearings of this type have run for 137,000 
miles without the liners being renewed. 

The field coils are wound with asbestos cotton- 
covered wire, and are supported and protected 
against chafing by pressed sheet-steel spools. The 
armature is provided with former-wound coils 
having three coils per slot, and, as usual in this 
company’s railway motors, no bands are allowed to 
project above the armature core, a spécial device 
being used for seéuring the steel binding-wires 
without the use of solder. 

Particular attention has been paid to ventilation ; 
besides the openings in the frame already men- 
tioned, the armature is constructed to draw air 
freely into the core when running. The gear-wheels 
are made of cast steel, and the pinions of extra 
hammered forged steel. The teeth of the gear- 
wheel are machine cut, and each has a 5-in. face. 
The motor is held in position under the car by 
suspension-bars bolted to lugs cast in the lower 
frame. . 

Each G.E. 70 motor is rated at 40 horse-power, 
based on a temperature rise, measured by thermo- 
meter, of not more than 75 deg. Cent. above the 
surrounding atmosphere for a run of one hour ata 
pressure of 500 volts, the temperature of the air 
not exceeding 25 deg. Cent. 

Figs. 38, 39, and 40 give the principal external 
dimensions of the motor, and show the method of 
suspension. Fig. 41 is a diagram showing the 
tractive effort, speed, and percentage of efficiency, 
plotted against the current taken in amperes. 

7-Ton Mining Locomotive.—The General Electric 
Company show a mining locomotive under working 
conditions. It is provided with a cable-reel device, 
which can be applied to any of the company’s stan- 
dard mine locomotives. This device consists of a 
reel of comparatively large diameter, on which is an 
insulated flexible cable. The operating mechanism 
is driven from one of the locomotive axles by chain- 
sprocket wheels and mitre gear. The reel is not 
rigidly attached to the revolving mechanism, but is 
driven by the friction due to its own weight. . When- 
ever the locomotive is running, the horizontal inter- 
mediate shaft, driven from the main axle by the 
sprocket chain, is in motion. This intermediate 
shaft carries two mitre pinions, which are stationary 
excepting when the reel is in use. Each of these 
pinions is provided with a clutch operated by a 
hand-lever, and it is within these that the inter- 
mediate shaft, under ordinary circumstances, re- 
volves freely. The clutches are specially designed 
to convey a positive action to the pinions in only 
one direction. On entering a low cutting the 
trolley-pole is fastened down, and the cable is con- 
nected to the trolley-circuit by means of a hook, 
whilst one of the clutches is thrown in by moving 
the hand-lever, marked A, Fig. 42, to one side 
from the ‘‘ off” position. The cable unwinds as 
the locomotive proceeds, the reel and intermediate 
shaft revolving freely. Immediately the locomotive 
starts in the opposite direction, the pinion is driven 
positively from the intermediate shaft through the 
automatic clutch, with the result that the motion is 
transmitted to the reel, and the cable is re-wound. 
It will be seen, therefore, that the direction of the 
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locomotive in the cutting can be reversed without 
any manipulation of the clutch-lever which has 
been previously set. 

The most important feature in this device is the 
maintenance of a tension, amounting approximately 
to 50 lb., on the cable whilst reeling and unreeling. 
Were the reel positively driven, the cable would 
be wound on it too slowly at first, and therefore 
the locomotive would be liable to run over, and 
cut, it; moreover, with an increasing diameter, the 
speed would become too high and the cable would 
certainly be broken. We have already stated that 
the connection between the reel and the driving 
mechanism is made by friction alone. The ratio 
of the driving gear is such that were it not for the 
friction surfaces, the per:pheral speed of the reel 
would exceed the linear speed of the locomotive by 
about 25 percent. It is obvious, therefore, that 
when the cable is being wound on the reel, there 
is a slip of 25 per cent. between the friction surfaces ; 
this makes running over, or cutting the cable, 
impossible, while the tension is always suffli- 
cient to prevent kinking. That the cable can- 
not be damaged by repeatedly reversing the loco- 
motive at full speed, both when reeling and unreel- 
ing, has been demonstrated by experimental tests 
at Schenectady. By removing the reel all parts 
of the working mechanism are accessible, and 





Fic. 42. 


when the reel is in 
from dust and dirt. 
motive due to the cable-reel attachment is approxi- 
mately 10 in. 


ition, it affords protection 


On referring to Fig. 40, it will be noticed that | 


the locomotive is of a very solid construction, 
designed to withstand the many hard conditions 
imposed in mining service. The frames are made 
of heavy iron castings, shaped to protect the elec- 
trical machinery from injury. Each frame is com- | 
posed of two side and two end pieces ; the joints 
are machined, and the castings are held together | 


he height added to the loco- | 
‘bumpers, and are provided with guard-lugs to 





E.ectric Mine Locomotivz, witH CaBLE-REKL Device. 


by bolts, giving great rigidity and solidity to the 
whole construction. The end frames form the 


revent derailed cars climbing on the locomotive. 

he side-frames are cored out to receive the axle- 
boxes ; these are fitted with removable brass linings, 
and are lubricated from oil-cups filled with waste. 
In larger sizes the weight is supported from the 
axle-boxes by heavy double-coiled springs, but in 
the smaller types only single-coiled springs are 
used. 
The motors are of the standard railway type, 
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mounted on the axles of two independent sets of 
driving-wheels. The motor-frames form the field 
and entirely enclose the motor, making it both dust- 
proof and _Water-proof. Single reduction gearing 
with machine-cut teeth is used, and is protected 
from dust and dirt by a case partially filled with oil. 
The motors are arranged ‘“ tandem,” and are spring- 
suspended from the side frames; this mode of 
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Fics. 44 anp 45. CONNECTIONS AND ‘DEVELOPMENT oF ‘‘S-14-B ConTROLLER. 
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suspension reduces the expenditure on upkeep of 
both the track and locomotives. 

The brake mechanism can be automatically locked 
in any position in which it may be left by the 
operator without using a pawl or ratchet. The 
brake-shoe is a separate casting, and can readily be 
removed ; a new oe can be dropped in from above 
and fixed in about fifteen minutes. The separate 
parts of the controllers, designed especially for 
mining purposes, have a large current-carrying 
capacity, and the windings of the magnetic blow- 
outs are liberally proportioned. The handle of the 
commutating switch, included in the reversing 
cylinder, has four ‘‘on” positions—two for each 
direction of motion, one with the motors in series, 





RAM OF CONNECTIONS FOR 
ATIC REGULATOR. 


tty other with them in multiple. For the sake of 


|economy in current, and to eliminate trouble due 
| to heating the rheostats when starting a heavy load, 
the motors should be operated in multiple, and in 
series when running light or when oltohing: The 
| windings of the rheostats consist of flat. iron ribbons, 
wound in layers, insulated with asbestos. They are 
made in renewable panels, and assembled in east- 
| iron frames, insulated with fire-brick. 
| Automobile Motors.—The motors exhibited for 
|automobile work have been proportioned for good 
| torque values with a given input of current, rather 
than to only give high efficiencies. Electric motors 
for this purpose must combine with structural 
strength a favourable average speed, torque, and 
good all-round efficiency. 

These motors, ranging in capacity from 1.48 to 
2.85 horse-power, work at a pressure of 85 volts, 
and at speeds from 850 to 800 revolutions per 
minute. The field frames or rings are of cast 
‘steel, and contain the pole-pieces of laminated iron 
encircled with machine-wound coils. The armature- 
coils are securely fixed in slots to prevent their 
displacement due to the centrifugal force, and are 
made as waterproof as possible. Both armature 
‘and commutator are mounted on sleeves, as ex- 
perience has shown that the shaft is the part most 
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liakle to damage in this class of motor. The shafts 
themselves are made of specially high-grade steel, 
and are proportioned to withstand the shocks and 
strains met with in automobile service. The pinion 
end of each shaft is turned to a standard taper, and 
is furnished with a nut to secure the pinion in 
position. The bearings are similar to those used 
in street railway service. -As far as is practicable, 
all parts of these motors have been standardised, 
and, with this end in view, the frames are made in 
five pieces—viz., one magnet-ring and two bearings 
and two intermediate heads. The patterns of the 
magnet-rings and bearings are common for all 
types of each size, their design being independent 
of the methods adopted for driving or suspending 
the motors. The intermediate heads may consist 
of only plain rings, or they may be provided with 
any design of hanger or lug for suspending the 
motor when chain-driving is used, or the motor 
may be suspended from the axle. To reduce 
weight these rings, together with the bearings at 
both ends of the shaft, may be made of aluminium 
when conditions will permit. An improved form 
of back gearing can be supplied if desired ; but for 
trucks and similar vehicles, where simplicity is 
essential, back gears should be avoided if possible. 

Controllers for Electric Automobiles.—Fig. 43 
illustrates the form of controller developed by the 
General Electric Company to meet the increasing 
demand for such apparatus, in conjunction with 
electrically-propelled vehicles ; although the weight 
has been reduced as far as is consistent with 
mechanical strength, the main features are similar 
to the standard pattern of controller for heavier 
classes of work. The two end pieces are made of 
malleable dron, and are held together by steel-rods; 
the bearings containing the operating shaft and the 
position they occupy are seen in the illustration, 
as well as the block carrying the contact-pieces. 
The contact fingers are adjusted to operate with a 
minimuin wear on the contact segments, and they 
are supported on bronze bases attached to a wooden 
block. The controllers are designed to be placed 
under the seat, and are bolted to the back panelling | 
of the box ; each is provided with only one operat- 
ing lever attached directly to the drum carrying the | 
movable contacts. This same lever is used for all 
controlling operations, including reversing, and, 
when desired, for braking electrically ; precautions 
are taken against accidental reversing. 

Diagrams 44 and 45 show the developed connec- 
tions of type ‘‘S-14-B” controller. 

This controller is for single motored vehicles 
with two groups of batteries; it has four forward 
and two reverse points. The motors are series 
wound for 40 amperes and 85 volts, and the batteries 
are connected in multiple for lower speeds, and in 
series for higher speeds. The different combinations 
effected between batteries and motors are :— 

First point forward, batteries in multiple, full field. 

bonnal point forward, batteries in multiple, field 

shunted. 

Third point forward, batteries in series, full field. 

Fourth point forward, batteries in series, field shunted. 

The two reverse positions have the same com- 
binations at the first and third point respectively. 
At ‘‘off” position the batteries are connected in 
series for charging. 

Cuble-Testing Device.—There is an exceedingly 
neat and useful little device displayed at St. Louis 
for determining the load on feeder and distribution- 
cables. This cable-testing current transformer set 
consists of a hinged magnetic core and a Thomson 
inclined coil portable ammeter. Fig, 46 shows the 
transformer opened. The magnetic circuit is com- 

osed of laminated iron accurately machined to 
insure a good magnetic path, whilst both hinged 
and clamping joints are carefully fitted, the latter 
being provided with an easily manipulated locking 
device, as illustrated. The windings are designed 
for 5-ampere capacity, and to withstand a pressure 
of 2300 volts between themselves and the core; 
the position occupied by the coil is seen in the illus- 
trations. The ammeter is provided with mechanism 
for locking the needle by lifting the pivot from the 
jewel, as in portable testing sets subjected to hard 
usage such apparatus can easily be damaged and 
rendered inaccurate ; a damping device is furnished 
to enable rapid and accurate readings being taken. 
The range of measurement of these sets is from 
one-eighth load to 25 per cent. overload. Flexible 
duplex leads 40 ft. in length are supplied with each 
set in order that the ammeter may be moved to.a 
convenient spot for taking readings; the total 











weight is approximately 25 lb. 


Automatic Feeder-Regulator.— A useful and in- 
teresting device for keeping the feeder lines and 
other electric mains of alternate-current systems 
at a constant potential is displayed under working 
conditions by the company. It is called the ‘‘ A.R. 
Automatic Feeder-Regulator,” and consists of four 
principal parts in addition to the regulator proper : 
—A potential balance, a valve relay, a compensator, 
and an air-compressor ; the compensator and air- 
compressor are not absolutely essential, and under 
certain conditions are not included. 

The connections of all these pieces of apparatus 
are shown in Fig. 47. The regulator proper con- 
sists of a balanced secondary coil, which is con- 














or through a potential transformer ‘to the circuit 
requiring regulation, actuates a relay controlling 
the valves, which admit air to the piston. 

Dealing with the auxiliary devices separately, 
the potential balance is, as a rule, provided with 
windings capable of being adjusted for any voltages 
ranging from 100 to 120, and, by the aid of an ex- 
ternal resistance, from 120 to 250 volts ; but, when 
necessary, special provisions can be made for higher 
potentials. When the voltage in the line varies, 
the potential transformer: actuates the balance, 
and this, in turn, controls the valve relay, admitting 
air to the cylinder, raising or lowering the secondary 
coil, as the case may be, until the desired line 
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Fic. 52. Crosep Crrcovit Retay. 


nected in series with the line to be regulated, and 
moves over the primary coils connected up in 
multiple, but in opposition to one another, across the 
supply circuit. These coils are placed on the middle 
leg of a transformer with a double magnetic circuit. 

hen the secondary coil is in such a position that 
it completely surrounds one of the primaries, it is 
in the maximum ‘‘ boost” position ; but when sur- 
rounding the other primary, it is in the position of 
maximum ‘‘suck ;” and, again, when occupying a 
central position, it has no effect on the feed lines, 
The secondary coil is practically balanced by an 
arrangement of steel cables and pulleys, The 
motion of the coil is. governed by a cylinder and 
piston, worked by means of. compressed air. A 
potential balance, connected either directly across 














Fic. 53. Open Crrovuit Retay. 


voltage is obtained. This relay can be operated 
from any circuit with alternating current at a 
pressure of from 100 to 120 volts. It is possible 
to obtain the desired pressure at the distribution 
centre in two different ways: pressure wires may 
be brought back to the potential balance from the 
point of distribution to be controlled, or the 
potential balance may be connected to an adjust- 
able compensator, which will introduce the requisite 
amount of reactance and resistance to compensate 
for the line drop as any variation takes place in the 
load. 

The compensator proper consists essentially of 
three parts: a current- transformer, a variable 
resistance, and a variable reactance. The secondary 





of this transformer is connected in series with both 
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the resistance and reactance, the primary being con- 
nected in series with the feeder requiring regulation. 
Both the resistance and the reactance are wound in 
such a manner that any portion of the windings 
may be cut either in or out of the potential balance 
circuit. The potential balance is not connected 
directly across the secondaries of the potential 
transformer, as is generally the case, but has 
certain portions of the reactance and resistance 
inserted in series with it; these are so connected 
that the drop in potential across them will be com- 
bined with that of the transformers; in this 
manner the potential. balance will be actuated 
by a voltage equal to that. of the centre of. 
distribution or the end of the line, depending 
upon the adjustment. When the amount of react- 
ance and resistance is properly adjusted, there is a 
local circuit produced corresponding exactly in ‘all 
its characteristics to that of the main circuit ; any 
change in the main circuit will produce a corre- 
sponding change in the local circuit, and therefore 
cause the potential balance to work as if it were 
directly connected to the pressure wires brought 
back from either the end of the line or from the 
centre of distribution. 

The compressed air for working the control-valve 
is usually taken from already existing sources in 
the generating station ; but in cases where no such 
facilities exist special sets can be supplied by the 
company. Air-pressures varying from 100 lb. to a 
minimum of 50 lb. per square inch may be used. 

Motor-Switch.—A_ new form of switch is exhi- 
bited by the General Electric Company for starting 
and stopping motors. It is equipped with an 
escapement which positively stops the blade at every 
division of the resistance, thereby retarding the 
operation of closing. The mechanism is _illus- 
trated in Figs. 48 and 49, where the method of 
operating the pawls A and B, by the-depression of 
knob C at the. top of the handle, is shown. There 
is a strong spring attachment which throws the 
switch open in ‘case it is left on any point of the 
resistance, a catch being provided to guard against 
the accidental opening of the switch due to pres- 
sure of the spring. . The switch is interlocked with 
a circuit - breaker. in such a manner that the 
latter cannot be closed unless the switch is open, 
thus preventing any possibility of closing the cir- 
cuit with all the resistance cut out... The sketches 
(Figs. 50 and 51) show respectively the position of 
the interlocking device when. both breaker and 
switch are closed, and when the breaker is opened 
and the switch closed.’ The automatic features, 
such as the low voltage and overload coils, are 
applied to the circuit-breaker, which is: therefore 
certain always to open first ; when the breaker 
opens, the field discharges through. the armature. 
The switch is interlocked with one pole of: the cir- 
cuit-breaker only, but the action of thé low-voltage 
coil will not allow the pole interlocked: with the 
switch to remain closed unless the other, pole is 
closed first, neither can it be closed unless, as 
stated before, the starting-switch is open. - ; 

_ Time-Limit - Relays.—Another. device’ is’ a: time- 
limit relay, which is ed in “Fig. 52 ; it 





consists of a coil enclosed ij* a cast-iron case A 
filted with a loose plunger, which acts upon a con- 
tact B connected with the time-limit element C, the 
latter consisting of leather bellows with an adjust- 
able air-valve. A calibrating-tube D is provided 
for setting the plunger for various loads, which in 
the standard relays range from 3 to 9 amperes, 
3.5 amperes being the continuous carrying capacity 
of the coils andalso the normal rating. of the current- 
transformer. The coils are wound to carry 50 per 
cent. overload for two-hours without. injurious 
heating on frequencies of 256, 40, and 60° eycles. 
The number of watts taken by the relay will not 
atlect the calibration of other instruments used on 
the circuit, provided the number of instruments is 
not excessive, Such relays are fitted with external 
terminal boards having a fixed and numbered place 
for each lead. They are arranged to trip apparatus 
either on the same alternating-current circuit which 
operates the coils, in which case they are classified 
as closed-circuit relays, or to trip apparatus ope- 
rated from a separate direct-current source, when 
they are classified as open-circuit relays. Fig. 52 
is the former, and Fig. 53 is the latter type. Both 
‘ypes are designed to operate in the secondary 
cireuit of current-transformers in a similar manner 
to the instantaneous overload relays, with. this 
difference, | that by introducing the time element 
the operation is retarded for such a time as is 


stations. The time may be varied from almost 
instantaneous operation to a limit of approximately 
20 seconds, the variations being in the inverse 
ratio to the current strength ; or, in other words, 
the heavier the overload the shorter the time of 
operation. . This is due to the increa d pressure 
on the bellows. ‘ 

iThereare definite time relays exhibited ; these are 
similar, except that. the:time element is equipped 
with along spring attachment, which takes up the 
initial blow of the plunger, and then, in turn; acts 
upon the bellows until it has reached its normal 
condition of expansion, thus giving a time that is 
approximately constant under:all conditions of 
overload. 








MIDLAND RAILWAY COMPANY’S 
STEAMSHIP SERVICE. 

(Concluded from page 425.) eis 

, On our two-page plate we reproduce photographs 
which, as illustrations’ of a turbine machine-room 
on board ship, are unique. These views show the 
machinery arrangement in the 23-knot treble-screw 
steamer Manxman, which has just been.completed 
by Messrs. Vickers, Sons, and Maxim, Limited, at 
their Naval Construction Works,’ Barrow-in-Fur- 
ness ; the views were taken by the photographer of 


pansion-turbines ; the centre shaft is driven by the 
high-pressure turbine, and each of the.two side 
shafts by a low-pressure turbine, the astern-driving 
turbines being ‘mounted also on the side shafts. 
These latter take steam direct from the boiler. The 
general arrangement is very much the same as we 
have described in connection with the Londonderry, 
in our previous article, with this important excep- 
tion, that the proportions of the machinery in the 
Manxman were increased to utilise the higher 
pressure and the greater volume of steam supplied 
by. all three boilers. 

In our previous article we referred to the question 
of the amount of space saved by the turbine instal- 
lation as compared, with ordinary machinery, and 
need only here direct attention to the fact that the 
three photographs reproduced will carry conviction 
to.those having experience of marine engine-rooms, 
especially in Channel steamers. The floor space is 
ample for getting at all the parts, and very little 
headroom is required, so that, especially in the 
Manxman, the ventilation and lighting are very 
satisfactory. The starting platform is on the same 
level as the turbines ; in-the Londonderry it is on 
the level of the deck above, and the effect is not 
quite so satisfactory. in: respect: of light, or over- 
seeing by the engineer-in-charge. 

Fig: 99 on the two-page plate is reproduced from 
a photographic view looking towards the port side 
of the ship, and shows, all three turbines. The 
high-pressure turbine: is in the centre, and the 
mechanism connected, with the governing is clearly 
indicated. ‘The governors, which-are. mounted on 
each shaft, only come into operation in the, event 
of a breakdown, or of excessive racing of.the pro- 
peller-shafts. © The system of centrifugal governor 
generally adopted in Parsons turbines moves a 
small relay plunger, which regulates the steam ad- 
mitted to a relay; which in turn actuates the main 
throttle-valve, generally of. the balanced double- 
beat type. The exhaust from the steam relay is 
utilised for the steam packing of the end glands. 
Thus the governor, having only to move the small 
plunger, has very little work to do, and therefore 
can be made very sensitive. The sensitiveness is 
still further increased hy keeping the whole governor 
gear in slight movement by connecting one of the 
pivots of the levers witha cam. These movements 
are so rapid as not to affect the even turning 
moment of the turbine. On the top of the high- 
pressure turbine is the by-pass valve, which is used 
for the admission of steam at full pressure to an 
intermediate stage on the high-pressure turbine, so 
as to increase the power—at the expense, however, 
of economy. Perhaps it should be parenthetically 
mentioned here that during the trials of the Manx- 
man no such high-pressure steam was admitted at 
the intermediate stage, the turbines being worked 
to the full degree of expansion. The pipes for the 
admission of steam to the glands, as well as the 
smaller pipes for oil and water service, are also 
shown. The passage-way between the turbines 
leads to the after end of the engine-room, where 
the oil-pumps are placed, as well as to the tunnels. 
The graduated vertical bars shown immediately 





deemed | suitable for the requirements of the 


against the forward end of all three ‘turbines are 


that firm. There are in the vessel three sets of ex- |, 


for guiding the casing when the upper portion is 
being moved in connection with examination or 
repairs of the internal mechanism. 

In Fig. 100 the high-pressure or centre turbine is 
shown to the right of the engraving, the starboard 
low ure turbine being in the centre of thewiew. 
To thé left, under the engine telegraph, is seen the 
air-pump engine, behind which is the circulating- 
pump ; both are driven from the shaft of the same 
engine. The starboard condenser is seen as a 
black mass in the background, with its connection 
to the low-pressure turbine by means of a large 
exhaust ‘bend. The pipe which occupies a pro- 
minent position near the forward end of the low- 
pressure turbine is for supplying steam direct to .. 
the low-pressure turbine for manoeuvring purposes. 
By this supply-pipe steam of full pressure may be 
supplied to the side go-ahead turbines, so that, if 
desired, all three turbines in the ship may be 


-{workéd as high-pressure systems. Above this pipe 


there is a steam lead to the go-astern turbine, 
which is mounted on the side shafts abaft the low- 
pressure. go-ahead turbine. On e 500 there is 
a third view (Fig. 103) looking athwart the engine- 
room to the starboard side, and giving a general view 
of the three turbines. The escape-valves on the 
low-pressure turbines and the by-pass valves: on 
the high-pressure turbines are clearly shown, 

,. As we have already mentioned, the feature of 
the.machinery in this ship is the higher steam 
pressure adopted, and there can, be no doubt that 
the steamer, when in service, will prove, as a 
consequence, more economical per unit of power 
developed than any other turbine vessel yet con- 
structed. We pointed out in our previous article 
that the Londonderry, using steam of 150 1b. pres- 
sure, showed an economy of. 6 per cent, over the 
ship with reciprocating engines, of which probably 
2 per cent. was attributable to turbine or propeller 
influences, the remainder being the economy due 
to less displacement and less power to attain the 
same speed consequent upon the lighter weight of 
the turbine machinery. The Manxman, judged 
from the same standard—.e., the water. consump- 
tion—showed a still higher economy, probably 
4 per cent. better than the Londonderry ; but it 
is difficult, in the absence of-an accurate method 
of measuring power, to make a definite comparison. 
The total water consumption of the Manxman 
was, of course, higher, because more power was 
required for the greater speed— 23 knots, as 
compared with 22} knots. But the increase of 
water used was not proportionate to the addi- 
tional power required, and thus the higher pres- 
sure lessened the consumption of steam per unit 
of power to an appreciable extent. An analysis 
of all the figures would seem to justify the view 
that the Manxman’s machinery has an economy 
over the ordinary reciprocating engines equal. to 
from 5 to 6 per cent. _We hope, however, that 
Professor Biles and his partner, Mr. William Gray, 
the designers of the ship, may have opportunities 
of exhaustively testing the relative steam economy 
of the two systems when the vessels go into service, 
as there the conditions will be fairly constant, and 
the duration of the comparative tests sufficiently 
long to eliminate error, or, at least, to reduce the» 
margin of inaccuracy to a negligible quantity. In: 
this case we doubt not the proféssion will get the 
benefit of Professor Biles’s research work, as on 
previous occasions. 
We believe that the builders of the Manxman 
were anxious to further develop the system by 
adopting superheating, and there can be no doubt 
that had this been arranged satisfactorily, still better 
results would have been achieved. Turbine ma-- 
chinery, especially when run at full power, lends 
itself most admirably to the use of superheated 
steam, and it is to be hoped that the’ enterprise 
which has been displayed in connection with the 
Manxman will’ be further extended when the 
builders next have an opportunity of constructing 
a turbine vessel. 

In respect of speed, it has already been shown 
that the Manxman was three-quarters of a knot 
superior to the Londonderry, the other Midland 
vessel with the smaller turbines taking steam at. 
150 1b. pressure, and that she wag/fully a knot 
better than the sister-ships, havig the same 
boiler-power, with reciprocating-enginess We gave 
in a previous article a comparison of the results 
obtained when running on an official trial over 
the measured mile, when a speed of 23 knots 
was recorded. Subsequent to this trial, and 





after the vessel had been running for six hours, 
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Fig. 101. Mary Satoon. 


two other trials were made over the measured | 
mile, and,the. results, although subsequent to the 
official test, may be given :— | 


Mean speed of two runs... 23.141 knots 
Boiler pressure per square inch 192 Ib. 
Steam in high-pressure turbine 180 ,, 
7 low-pressure turbine, port 20 ,, 
% ” »»  Star- 
board ... iti ™ od : 20 ,, 
Vacuum in condenser, port ... 28.25 in. 
x = starboard 28.4 ,, 
Revolutions per minute, high-pres- 
sure turbine ... *s aS es 533 
Revolutions per minute, low-pres- 
sure turbine ... 609 


Temperature of feed-water leaving 
heater ... rh is ... 180 deg. Fahr, | 
Air-pressure in stokehold _ 1.5 in. 
The results for the official six hours’ trial were 
equally striking, being as follow :— 


Mean speed... des seb ... 22.65 knots 
Revolutions, high-pressure turbine... 520 
Revolutions, low-pressure-turbine ... 590 
Vacuum, port ... sie — 28.6 in. 
Vacuum, starboard 28.4 ,, 


The high vacuum maintained throughout was a | 
specially notable feature. It was frequently as high 
as 29in. In this respect a great improvement has 
been effected by the use of a ‘‘ vacuum augmenter,” 
which has been recently introduced. In it the| 
air-pumps are placed about 3 ft. below the bottom | 
of the condenser (Fig. 104, page 502). From any 
convenient part of the condenser, preferably near 
the bottom, a pipe is led to an auxiliary condenser, 
generally about one-twentieth the cooling surface 
of the main condenser, and in a contracted portion 
of this pipe a small steam-jet is placed, which acts 
in the same way as a steam-exhauster, or the jet in 
the funnel of a locomotive, and sucks nearly all the 
residual air and vapour from the condenser, and 
delivers it to the air-pumps. A water-seal is pro- 
vided, as shown in Fig. 104, to prevent the air and 
vapour returning to the condenser. Thus, if there 
is a vacuum of 27} in. to 28 in. in the condenser, 
there may be only about 26 fin. in the air-pump, 
which therefore need only be of small size, the jet 
compressing the air and vs pour from the condenser 
to ets half, or a little less, of its original volume. 
The small quantity of steam from this steam-jet, 
which is only about + per cent. of that used by 
the turbine at full load, together with the air ex- 
tracted, is cooled down and condensed by the 
auxiliary condenser, which is generally supplied 
with water in parallel with the main condenser. 
Condensation in a condenser takes place much more 
rapidly and effectually if the air is thoroughly ex- 
tracted than if there is much air present, as the 
air seems to form a blanket round the tubes, and 
prevents the steam from getting free access to them. 

In view of the great interest now being taken in 
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Fic. 103. Turpine-Room. 


the question of propeller efficiency, we give, in 
Fig. 105, on page 502, a diagram showing the revo- 
lutions and percentage of slip of propeller at the 
rogressive speeds of the Manxman, the results 
Soing represented by the full lines, and of the 
sister-ship with reciprocating engines, the per- 
formance of which is recorded by the dotted 
lines. 
the basis of any precise deduction as to compara- 
tive efficiency, because conditions vary so much, 


owing to the difference between the effects of twin | 


A comparison of this nature cannot form | 


|and treble screw propulsion. The results of the 
| reciprocating-engine propellers are very satisfac- 
tory; the slip varying only between 15 per cent. 
‘and 13.6 per cent., the’ latter being the result at 
| the highest speed ; but this was only 21 knots, and it 
is difficult to state how the result would have worked 
out for 23 knots had such a speed been attainable 
with the machinery on board. As the Manx- 
man, it will be seen that ata speed of 15 knots, when 
| the mean revolutions are about. , the slip per 
cent. is about 14.8, whilst at a speed of 23 knots, 
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when the revolutions run up to about 580, the slip 
is about 24} per cent... This slip at the top speed 
appears to be, if compared with ordinary per- 
formances, somewhat excessive. The apparent 
slip generally looked for at the higher speeds is taken 
usually at between 13 and 14 per cent., but is fre- 
quently somewhat higher than this. Some cruisers 
of practically similar speed to the Manxman, with 
very fine lines and good coefficients of performance, 
have obtained their best results with an apparent 
slip of from 14 to 16 per cent. Notwithstanding 
this apparently excessive slip, the performance of 
the Manxman at the top speed is certainly pheno- 
menal, and the efficiency of both the hull and pro- 
peller must in each case be exceptionally good. At 


Fig.104, 
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plate, and on page 500 several views which show 
the suitability of the design and the ample nature 
of the accommodation provided. For the Isle of 
Man traflic, the principal requirements are extensive 
promenade spaces and large saloons, and these are 
a special feature of the new vessel. The Manxman, 
which has a length on the water-line of 330 ft., a 
breadth, moulded, of 43 ft., anda depth of 25 ft. 6in., 
has four decks, one of these—the shade deck— 
being entirely devoted to a promenade, while the 
promenade deck has a considerable width on each 
side for the same purpose. One of the illustra- 
tions on the two-page plate, Fig. 96, shows the 
general appearance of the ship as viewed from the 
forecastle-head, the windlass and capstan gear being 


around the chain-wheel. The cable-holders are 
fitted with frictional brakes and connectors of the 
well-known Weston type, and in addition each 
cable-holder is fitted with a powerful hand-brake 
lined with wood. The whole of the toothed gearing 
is of cast steel, the main purchase-wheels and pinions 
being heavily shrouded. Nipping lever-pawls are 
provided to engage with the shrouds on the main pur- 
chase-wheels, and the windlass is thus always pawled 
without damaging the teeth of the main purchase- 
wheels. All the bearings throughout are bushed 
with gun-metal and are adjustable wherever prac- 
ticable. The double-cylinder engine is controlled 
and reversed by the cylindrical valve, the eccentric 
straps are of gun-metal, and the connecting-rod 
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the same time, it appears to us that possibly with 
a slight increase of the areas or surface of the pro- 
peller blades, the efficiency of performance might 
be somewhat enhanced. 

Throughout the trials-there was no vibration at 
any part of the ship, and all the machinery worked 
satisfactorily. The turbines proved of ample 
power, and were capable of taking all the steam 
supplied by the boilers when working at their 
fullest pressure, and without using the by-pass 
valve fitted on the high-pressure turbine. Before 
departing from the machinery, it may, perhaps, 
be repeated that the turbines were constructed by 
the Parsons Marine Steam-Turbine Company, who 
were represented at the trials by Mr. Hall. 

As to the ship itself, we give on our two-page 
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shown in the foreground with the navigating-bridge, 
the main promenade deck, and shelter promenade 
above, and the bridge over all. Fig. 97 illustrates 
the main promenade, and Fig. 98 is a view from 
the poop showing also the port-side sheltered pro- 
menade. 

The Baxter steam-capstan windlass on all four 
ships was manufactured by the Mirrlees Watson 
Company, Limited, of Glasgow, and is illustrated 
separately by Fig. 106 on the present page. Cap- 
stans of the box-headed type have been fitted at 
the after end of the vessels. The windlasses are 
arranged to take the cables to the underside of the 
cable-holders, and the cables, after passing round 
the holders, pay down to the foreside of the wind- 
lass. The cable has thus nearly a complete turn 
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brasses have a means of adjustment at both 
ends. 

Of the public rooms in the ship, one of the most 
interesting is the fore saloon, situated at the for- 
ward end of the promenade deck. This saloon, 
which is illustrated on page 500, Fig. 101, occupies, 
with the smoking-room, a deck-house which extends 
for over 130 ft. of the length of the ship. With 
its lounges, &c., it will form a very welcome retreat 
in rough weather on the Irish Sea; while at all 
times it will be a pleasant resort for passengers, 
especially as in it there is a buffet in direct com- 
munication with the cuisine, so that tea, &c., may 
be served at any time. A feature is the height-of 
deck, and, as will be seen from the photograph, 
there is in the centre a raised skylight, which adds 
materially to the effective appearance. At the after 
end of this saloon, as shown, there is the entrance 
to the smoking-room, where are all the comforts 
which the devotees of my Lady Nicotine would 
expect to find in a modern club. On the deck 
below there are arranged the principal sleeping- 
rooms in the ship. Many of these cabins have 
been made portable, because when the vessel is 
engaged on the short Isle-of-Man run there is not 
the same demand for state-rooms. The rooms in 
many cases have single berths, and equal in their 
appointments the best practice on the Atlantic, 
this department having had special attention from 
the general manager, Mr. John Mathieson. 

The dining-saloon is illustrated on page 500, 
Fig. 102. It occupies the full width of the ship, and 
has seating accommodation for 100 passengers. It 
is handsome in its appearance, while simple in its 
appointments. A very wise arrangement has been 
made by relegating to the upper deck the cuisine, 
the odours of which, however welcome to the 
passenger with a vigorous appetite, are so dis- 
‘turbing to the unfortunate sufferer from mal de mer. 
There are elevators between galley and pantry, 
which latter is situated abaft the dining-saloon, 
convenient for rapid service. 

The heating and ventilation of all the ships has 
received special attention, and there has been 
adopted in them the now well-known thermo-tank 
system, as introduced by the Thermo-Tank Venti- 
lating Company, of Glasgow. This system aims 
specially at ensuring to all the living quarters of 
the ship a continuous supply of fresh air, which is 
not only warmed to the requisite degree, but is also 
humidified, so that none of the bad effects of over- 
drying can ba felt. In cold weather the warmed air 
is discharged, through a regulated louvre, into each 
apartment near the level of the ceiling ; as it cools 
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it gradually sinks to a lower level, carrying with it 
any carbonic acid gas to the passage-ways, where 
means are provided for allowing it to pass outside. 
In warm weather, or when heating is not necessary, 
the reverse action takes place, as the louvres near 
the ceiling constitute the exhaust, with the result 
that the warm impure gases leave the top of the 


room, and atmospheric air comes in at the floor | 


level. The circular thermo-tanks, or apparatus for 
circulating the warm air, are placed on deck, one 
of them being clearly shown in the foreground of 
Fig. 97 on the two-page plate ; but they may be 
arranged on any of the tween decks, with a trunk 
leading to a cowled head on the top deck. 

The thermo-tank is illustrated by the sectional 
diagrams annexed, Figs. 106 to 108. It consists of 
an electric motor operating a fan which discharges 


¢ 





with an exhaust at the bottom. The pressure of 
steam is reduced to about 30 lb., and a relief-valve 
is fitted to blow off at from 80 1b. to 100 1b. pres- 
sure. The heater and all its connections are tested 
to the full boiler pressure. The air is humidified 
by means of a special vaive admitting steam in a 
fine spray by means of small needle-holes in a 
copper hoop surrounding the heater. 


The thermo-tanks for thée* Midland Railway | 


steamers are not fitted for cooling the air below the 
atmospheric temperature ; but it is usual in steamers 
sailing in tropical climates to have a connection to 
the thermo-tank from the brine-pumps of the re- 
frigerating plant, so that the air can be cooled 
below atmospheric temperature, just as it is warmed 
by steam from the boilers, as the variation in lati- 
tude demands. 




















Fig. 107 
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DIAGRAM SHOWING WORKING OF 


THERMO-TANK. 
Exhausting. 
Valve “A” open to trunk. 
Valve ‘*B” shut. 
Valve ‘‘C” shut or open. 
Mushroom valve open. 


Supplying. 
Valve ‘‘ A” open to atmosphere. 
Valve ‘‘B” open. 
Valve ‘‘C” shut or open. 
Mushroom valve shut: 








Fig. 106 ro 108. THermo-Tank Heatinc AND VENTILATING APPARATUS. 


air to the outside of a tube heater. 
passes through the tubes, and comes in close con- 
tact with the heater surface, flowing thence to the 
main distributing-trunks. Along with the dia- 
grams is given a table to show the position of 
the valves when the air is being exhausted from 
the trunks, and when it is being supplied through 
the trunks to the interior of the ship. The arrows 
with full lines indicate the passage of supply air, 
while the dotted arrows show the path of the 
exhaust air. Two valves are used for operating the 
passage of air—one for regulating the temperature, 
while the mushroom valve on top is provided for 
exhaust air. It will be noted that the air in pass- 
ing round the outside of the heater is properly 
cooled, so that the loss from radiation is very 


small, the outer casing of the thermo-tank being 
| of noise. 
‘exposed hot pipes in the living quarters of the ship, 


quite cool on all occasions. The heater is warmed 
by steam from the main boilers entering at the top, 


The air then | 


Tests have been carried out to compare the 
efficiency of the thermo-tank system against the 
ordinary heaters, and it was found that where the 


'steam-heated system took three hours to attain a 


given temperature, the thermo-tank only required 
fifteen minutes. The consumption of steam is 
small, as all the heat is abstracted, only water 
being drained off to the feed-tank. This system, 
too, overcomes most of the defects of the radiator 
system where there is unequal distribution of heat, 
since the temperature close to the heaters may be 
too high, and yet be too cold some distance away. 
There is no possibility of leakage at the joints of 
pipes causing sweating of decks and damage to 
fittings, apart from the expense in maintenance 
thus involved. There is no condensation in pipes, 
involving the starting of joints, and the setting up 
There is no risk of accidental burns from 


| and no waste of space occupied by heaters and pipes, 
while above all there is no over-drying of the air, 

' with its deleterious effects on the health of the 
occupants. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 4. 

Tue leading American steel interests are. making 
preparations for the requirements of an expanding 
market. There is a growing belief that steel stocks 
will advance in price. There are many good reasons 
for believing that the iron and steel requirements 
for the yeat 1905 will exceed the requirements 
of this or last year. The production of steel has 
tae remarkably fast during the past few years, and 
acilities for increased production have been established 
|on a large scale within the past few months, notwith- 

ing the discouraging symptoms in the market. The 
| chief source of demand upon which dependence is 
| placed is railroad requirements. The railroad systems 
have been buying very little material for the past year, 
}and have been awaiting more favourable conditions 
| for the inaugurations of schemes of expansion and of 
| transportation facilities which they have had in mind 
| for a year or two past. 

| The dull markets of the past few moaths have been 
due to several causes, the chief of which has been the 
| belief that prices were above the normal. Within the 
| past 30 days important reductions have been made 
| in all kinds of material excepting steel rails. Billets 
were reduced from 23 dols. to 19 dols. Plates, struc- 
| tural material, wire and wire products, tin plate, and 
| various other products were all lowered toa reason- 
able point. These reductions were followed by the 
partial revival of the demand now on. Among some 
recent orders placed was an order for 15,000 tons of 
structural material for bridges in Chicago, 7000 tons 
for bridges for the Baltimore and Ohio Railroad, 
besides a number of smaller orders, which runs recent 
transactions up to 40,000 tons. The Wabash Com- 
pany is in the market to-day for 4000 tons for a dépot 
building. The Rail Association will meet in a short 
time, although it is intimated in some quarters that 
final action will not be taken until Dezember on the 
| question of a reduction of prices. 
| A furnace has just been blown in at Buffalo which 
| has an annual output of 225,000 tons. It embodies 
| some of the latest improvements in blast-furnace con- 
|struction. A conference is to be held this week 
| between representatives of the United States Steel 
| Corporation and officers of the Amalgamated Associa- 
tion concerning the wages scale. 

During the past week 50,000 tons of pig iron have 
been sold for early delivery in the New England and 
Middle Atlantic States. Large lots of Bessemer pig 
have been sold at Pittsburg and Chicago, and sales of 
foundry are reported of large proportions. The pro- 
duction of iron throughout the country is increasing 
week by week, and for certain special weeks prices 
have been slightly advanced. 

Reports from various railway systems are quite 
encouraging with reference to volume of traffic and 
rates. The railway companies are endeavouring to 
come into harmony with the interests of the shippers 
and avoid entanglements and antagonisms as far as 
possible. Their new bill of lading, however, has 
aroused a spirit of antipathy, because it is claimed 
by shipping interests that it virtually amounts to an 
increase in rates of 20 per cent. This allegation is 
denied by railroad companies. 

The industrial situation will not improve until the 
railways become active buyers, and this, it is said, 
will probably result early. next year, when a great deal 
of mileage now projected will be constructed. j 

The opening of coal-mines continues in those locali- 
ties where the haul from mines to consumptive points 
will be the shortest. A great deal of coal is being 
contracted for throughout the Western States by 
industrial plants, and some of them are preparing to 
carry considerable stocks of coal for emergencies. 














| 
| Uwniversrry Cotteck, Lonpon.—The calendar for the 
|coming session of the University College has just been 
‘issued. It contains full particulars of courses of study, 
| scholarships, prizes, &c., besides a reprint of all the 
| examination papers set during the last session. 





| RotieR ATTACHMENT FOR T-SquaREs. — With the 
object of rendering the manipulation of T-squares on 
the drawing-board more easy to draughtsmen, Mr. G. M. 
Lees has patented the application of a small roller to 
reduce the friction of the square over the paper. The 
roller is mounted in a hemispherical casing screwed to 
the back of the blade, close to the stock, and projects 
slightly below the under-surface of the blade. The casing 
completely shields the roller from the hand of the 
draughtsman. This device is claimed to materially 1n- 
crease the ease and speed of using the T-square, and to 
maintain the drawing in a more cleanly condition. The 
attachments are supplied in either German-silver ot 
brass, ready for fixing, by Mr. W. H. Harling, 47, Fins- 
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bury-pavement, E.C, 
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BREAKING ROPES IN TESTING-MACHINES. 





WHITE'S AERIAL WIRE ROPEWAY. 


AN aerial wire ropeway possessing several novel 
features has recently been installed at the quarries of 
the Carlingford Granite Company, in Ireland. The 
line is about 1100 yards long, and serves to convey 
stone setts, broken road-metal, &c., from the quarries to 
the storage-bins. The average gradient is about 1 in 84 
in favour of the load, and the line would be self-acting 
were it not for a considerable depression at one point, 
which makes it necessary to supply a slight amount 
of power to insure a steady and continuous run. 
Fig. 1, page 508, gives a good idea of the country 
through which the line passes. One of the standards 





what kind of stone is in the bucket, and sets the 


tripper for, the corresponding hopper. The empty 
bucket is then conveyed round the return bar, 
which can be seen in Fig. 5, and taken back on the 
return carrying-rope to the quarry, where it is auto- 
matically disconnected from the hauling-rope, and 


waits on the loading-bar of the driving-head until 
refilled and again dispatched. During the entire trip’ 


it is neither stopped nor handled in any way whatever. 
The line is now carrying down about 20 tons of stone 
per hour, but is designed for a capacity of 48 tons per 
hour when the full number of buckets are in use, one 


bucket being then despatched every half-minute. The 


hauling-rope grippers, which enable the loads to be 
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carrying the line is shown in Fig. 2. These standards | taken round angles en route and the empty buckets to 
are of very simple construction, being built up of fir pass round the return terminal without handling, are 


poles obtained on the spot. Separate carrying-ropes 
are used for each span, the connection being made 
by White’s patent bridging-rail fixed on the cross- 
arm of the standard, and forming a smooth and 
continuous pathway along the rope for the running 
sheaves of the carrier. The bridging -rail and the 
method of attaching the ends of the span-ropes are 
shown in detail in Figs. 7 and 8, annexed. The 
use of separate span-ropes connected in this way is 
one of the special features of the White system, and 
besides the obvious advantage of allowing any span 
to be replaced without interfering with the ‘others, 
the method of anchoring the ropes permits the line 
to be taken round horizontal curves, or to follow the 
vertical undulations of the ground without the possi- 
bility of the ropes leaving the supporting-saddles. 
The quarry from which the stone is excavated is 
shown in Fig. 3, and a nearer view of the dispatching 
end of the ropeway is given in Fig. 4. The driving 
and tension gear for the hauling-rope are situated at 
this end of the line, and poy 2 seen in the photo- 
graph, which also shows a row of buckets waiting to 
be filled. Owing to the heavy nature of the material 
to be transported, these buckets are made of extra 
strength. They weigh, complete with carriers, 
» cwt. each, and carry 8 cwt. of stone, so that 
the total load at each bucket is 13 cwt. The line 
§0es in a straight direction for half the distance 
and then turns off at an angle of 1 in 12, the 


loads passing the angle standard without any atten- 
When the material arrives at the 
tipped into one of the four 
6, according to its nature. 
discharging terminal sees 


tion whatever. 
far end, it is automaticall 

bins shown in Figs. 5 an 
A boy in charge of the 





| patented design of Messrs. R. White and Sons, 


Widnes, Lancashire, who undertook the complete 
installation. 








Paris Metropouitan RArtway.—Some sixty new fire- 
oe cars have lately been brought into use on the Paris 

etropolitan Railway. In addition to their fireproof 
qualities, which have been severely tested, they are 
claimed to have great powers of resisting collision. They 
have each seating accommodation for 74 passengers, and 
standing-room for 45 more. 





TRANS-SIBERIAN Ratway.—The Trans-Siberian Rail- 
way has, no doubt, been of great assistance to Russia in 
its extremely formidable struggle with Japan, but it can- 
not be said to be at present a particularly profitable under- 
taking. The receipts for the first quarter of this year 
were 5,550,366 roubles, or 335,387 roubles less than the 
amount collected in the first quarter of 1903. The work- 
ing expenses in the first three months of this year were 
5,476,524 roubles ; the net profit realised was sores 
73,842 roubles, which. must be regarded as an altogether 
trifling return. The number of trains run in the first 
quarter of this year was 27,495. The aggregate distance 
traversed by locomotives was 7,062,868 versts. The 
distance .run_ by passenger carriages was 32,657,461 
versts, and the distance run , by goods trucks was 
83,745,618 versts. The number of passengers carrii 
was 251,706; this total included not only ordinary pee 
sengers but also soldiers and prisoners of war. The 
quantity of baggage carried by quick trains was 1,103,317 
poods, while the quantity of goods carried by slow trains 
was 18,049.262 poods. This latter total included munitions 
of war. There was alsoa movement of 20;506,004 poods 





BREAKING ROPES IN TESTING- 
é; MACHINES. 
To THE Eprror oF ENGINEERING. 

Srr,—Since Mr. Wicksteed presented his paper to the 
British Association at Cambridge we have had an oppor- 
tunity of testing the efficiency of a new form of rope- 
clips, designed for holding common hemp or cotton ro 
with the minimum of preparation on the pes ok an 
such a way that every sample breaks clear of the clips. 

e have pleasure in enclosing a photograph showing 
samples perfectly broken. The three specimens photo- 
graphed are all from a 3-in. circumference hemp rope, and 
the average breaking strength was 44 tons. The strands 
and fibres of the rope did not break piecemeal, but they 
broke decisively, with a sound like the pe of an air-gun. 

The principle of this new form of clips will apply to 
holding all sizes of ropes and hawsers, the holding of 
which, so as to put every single thread into equal tension, 
has always been a difficulty, and the ap roach to such 
perfect holding has necessitated the use of large drums or 
of some much more elaborate preparation of the ends than 
was needed for the specimens illustrated. 

Yours truly, 
JosHua Buckton AND Co., LimitEp. 

Well-House Foundry, Meadow-road, Leeds, 

October 5, 1904. 

(The photographs sent by Messrs. Buckton and Co., 
which we reproduce herewith, show breaks perfectly clear 
of the clips, and the rope has evidently not been in any 
way injured by the latter. We hope at some future time 
to be able to illustrate the clips used, and meanwhile we 
may say that we have had an opportunity of examining 
the details of their construction, and these details include 
several special features which appear to us to render the 
clips a very decided advance upon any devices of the kind 
with which we have been previously acquainted.—Eb. E. ] 
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CALIFORNIAN GOLD.—The value of the gold production 
of Nevada County, California, last year was 2,458,047 dols. 
Three other Californian counties produced gold to the 
value of upwards of 1,000,000 dols. each. 





Emprre Coat Propuction.—The coal production of 
the British Empire—that is, the production of the United 
Kingdom and. its colonies—amounted in 1902° to 
280,716,687 tons. This compared with an output of 
301,498,400 tons in the United States, and 165,961,200 
tons in Germany. The aggregate of 280,716,687 tons, 
representing the British Empire production in 1902, was 
made up as follows :—United Kingdom, 254,346,400 tons ; 
British India, 8,315,418 tons ; Australia (Commonwealth), 
7,682,626 tons; New Zealand, 1,526,226 tons; Natal, 
663,959 tons; Cape Colony, 185,424 tons; Transvaal, 
1,590,333 tons; and Canada and miscellaneous, 7,996,634 
tons. The British Empire output for 1902 was estimated 
to be about one-third of the entire coal production of the 
world. The annual Empire production moved on as 
follows during the twenty years ending’ with 1902 
inclusive :— 


Year. Tons. Year. Tons. 
1883.. 190,090,002 1893.. 195,790,300 
1884.. 187,337,826 1894.. 223,576,841 
1885.. 185,859,395 1895... 225,811,628 / 
1836.. 184,149,556 1896.. 233,465,783 
1887.. 189,976,347 1897.. 241,721,135 
1888.. 199,551,157 1898.. 243,013,263 
1889.. 208, 149,660 1899.. 264,950,301 
1890.. 213,616,557 1900 . 273,650,114, 
1891.. 218,811,792 190L.. 268,922,724 
1892.. “ 211,166,630 1902.. +e 280,716,687 - 

The coal production cf the whole world has now attained 


an ag ate of from 850,000,000 to 900,000,000 tons 
annually. Weare thus face to face with the remarkable 
fact that two-thirds of the world’s coal output is made 
available for consumption by English-speaking communi-, 


of materials used for working and constructing the line. | ties. 
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COPPER AND TIN. 


In copper-trade circles higher prices for the metal 
are anticipated during the coming months. Thanks to 
considerably better advices from Chili and Australia, 
the supply to Europe is now 13,878 tons, as compared 
with 12,882 tons on September 15, 13,415 tons on 
August 31, and 12,862 tons on July 31. Forthe month 
the new supplies reached 29,621 tons, and the deliveries 
were 29,158 tons. Evidence of the recent increase in 
trade takings is shown by the fact that in the twelve 
months to September 30 the deliveries amounted to 
332,045 tons, whereas for the preceding year they did 
not exceed 254,726 tons. It is true that during the 
same period the new supplies increased from 254,435 
tons to 330,994 tons ; Bat it will be apparent that 
the position of consumers is not very strong, 
since the takings are slightly in excess of sup- 
plies, and America, which furnishes us with con- 
siderably more than one-half of our available sup- 
plies, may ship less to Europe and consume more 
at home. Messrs. Merton write that the improved 
outlook in the industrial situation of the United States 
is asserting itself by unmistakable signs of a return of 
confidence. Traders are steadily realising an expan- 
sion of business, order-books are beginning to fill, and 
manufacturers are consequently induced to cover their 
requirements in metals. The demand for copper in 
America during the past fortnight has been, therefore, 
greater than at any time during the past twelve 
months, and a substantial advance in the price has 
already been established. ‘‘ Hitherto,” write the autho- 
rities referred to, ‘‘ the supply and demand of copper 
have been about evenly Catmed, the reduced con- 
sumption in the States since September, 1903, being 
more than counteracted by the lee absorption of 
the metal by Europe; in this way even the growing 
production has been: easily disposed of. With every 
evidence of a continuance of the present consumption 
in Europe, of a further large outflow of copper to China, 
and increasing requirements for America, the question 
of fresh sources of supply, at probably increased cost, 
has entered into the range of practical considerations 
for the future.” This is presumably the cause of the 
influx of buying‘orders from dealers, consumers, and 
speculators into the London standard market, which 
has been distinguished by activity and great strength 
throughout the past few weeks. The Amalgamated 
Copper Company are practically the only American 
producers who can still command early supplies, and 
they have sold heavy quantities. Other producers 
are mostly holding for higher prices. The chief de- 
mand came from Germany, France, and Russsia, but 
home consumers, who have hitherto lagged behind, 
have also purchased more liberally, and are at last 
able to report a somewhat better trade. India is in 
the market for yellow metal. It is possible that the 
market is over sanguine, and that some of the talk is 
designed to help copper shares, though, on the other 
hand, much of the recent advance in these has been 
induced by the prospect of higher prices. The Board 
of Trade returns show that the imports and exports of 
copper for the year to date have been as follow :— 





Copper. 
Imports. Exports. 

September, 1904 ... 15,165 5,018 
” 1903 ... 11,317 5,021 

2 1902 ... 9,513 5,367 
Nine months, 1904 ~ 117,759 42,200 
= 1903 ia 99,301 44,335 

1902 ‘ 123,260 54,349 


Tin is also on the up grade, the statistical position, 
the large consumption of the metal in Europe, and 
indications of a better demand during the autumn 
from America remaining the leading feature of this 
market. Inquiry from consumers has been good, 
especially from home and Continental trade, but 
America has also sent buying orders, and on some 
occasions demanded quick delivery. The already 
depleted stocks of Straits tin in London have conse- 
quently been in danger of a further reduction, and the 
price of tin for early delivery has steadily advanced, 
leaving the quotation for forward metal somewhat 
behind. 








Ovr Coat Aproap.—The exports of coal from the 
United Kingdom are still showing a steady tendency to 
increase. hey amounted in September to 4,017,845 
tons, as compared with 3,822,585 tons in September, 1903, 
and 3,748,254 tons in September, 1902. The following 
were the principal exports :— 








Country. Sept., 1904. Sept., 1903. Sept., 1902. 
tons tons tons 
Germany 614,900 574,439 576,009 
France 525,570 573,706 579,813 
Ttaly .. 518,318 490,416 451,260 





The aggregate exports for the first nine months of this 
year were 34,566,665 tons, as com with 33,565,760 
tons in the corresponding period of 1903, and 31,337,020 
tons in the corresponding period of 1902. 





ELECTRIC GOODS LOCOMOTIVE. 
CONSTRUCTED BY_THE. BRITISH THOMSON-HOUSTON CO., LTD., ENGINEERS, RUGBY. 





THe illustration above shows (a general view of | strap. The shoe-beams are of oak, and are bolted to 
an electric locomotive for goods traffic, built by | the axle-boxes. 


the British Thomson-Houston Company, Limited, of 
Rugby, for service on the electrified branch of the 
North-Eastern Railway Company’s system at New- 


castle. The principal dimensions of the engine are the 
following :— 

Gauge Ss re ze 4ft. 84 in. 
Length over central cab... 9,, 0,, 
ie headstocks ... a _ Sa, 
w buers me * iS ae 
Pivotal centres of trucks a ee 
Wheel-base of each truck eS ee 
Width over cab ac ee = * 
ss side soles ee 
Width over-all .... os sce B.. 8-5 
Height from rails to top of cab... | ee 
* * floor 4, 3,, 
Diameter of wheels ie ee 
axles at centre ne 


” 


axles at wheel seats 7.28 


” 


a axles at journals ... 6 in 
Length of journals Se a 10 ,, 
Weight in running order 50 tons 


As shown in Figs. 1 to 4, the engine has a double bogie, 
a central cab, and sloping ends. The motors are of the 
G.E. 55 type, with two-turn armatures and 3.28 gear 
ratio; one motor is mounted on each of the four axles. 
The control is on the Sprague-Thomson-Houston 
multiple-unit system. 

The truck is illustrated in Figs. 5to 7. This was built 


by the Brush Electrical Engineering Company, Limited, 
o 


Loughborough. It is strengthened by steel angles 
and gussets, and contains a swinging bolster built up 
of steel sections and steel castings. The bolster is 
supported on two nests of coil-springs circular in sec- 
tion, and is provided with cast-steel wearing-plates, 
cast-steel centre, and side bearing-plates. The side- 
frames are carried on the axle-boxes by heavy lami- 
nated a The axle-boxes are of cast-steel ; 
they are made with wings to take the shoe beams, and 
are fitted with heavy brasses, lined with Babbitt’s 
metal, ample provision having been made for lubrica- 
tion and the exclusion of dust. The air-pressure brake- 
gear is of a specially strong design, owing to the com- 
paratively heavy gradients of the line; blocks are 
fitted to both sides of each wheel. 
the cast steel, disc type, balanced, and fitted with 
rolled steel tyres 5}in. wide and 2}in. thick at the 


tread. The motors are carried on the transoms by | 
cast-steel brackets ; they are firmly secured by a forged | 


| the bolsters. 
in 








The wheels are of | 


The underframe is built of steel sections ; it is bal- 
lasted with cast-iron blocks to make up the weight. The 


| two side sole-bars consist of an girder 12 in. by 6 in. 
| by 54 Ib. ; between the girders are fitted two central 
| longitudinals, of channel bars, 8 in. by 34 in. by 2 in. 
| The sole-bars and longitudinals are connected at their 
|ends by channel headstocks, 15 in. by 4 in. by $ in., 
“a the front of which are bolted oak headstocks 153 in. 
| by 8 in. 


The frame thus formed is strengthened by 
steel angles and gussets. The underframe bolster 
consists of two [ girders 6 in. by 5in. by 4 in., held 


| together at top by a plate 3 ft. wide by # in. thick, and 


underneath by a plate 17 in. wide and ? in. thick. 
Five cross-girders of channel bars are fitted between 
A floor of non-flammable wood, 1{ in. 
thickness, is fitted on the top of the frame. 

The cab was also built by the Brush Company ; it 


| is of 4-in steel plate, and is provided with two windows 
| and a sliding 
| 2ft. 4 in. wide and 6 ft. high in the clear. Two windows 
| made to slide transversely are fitted at the ends of the 


oor on each side. The doorways are 


and controlling apparatus and in- 
struments are in duplicate. The contactors, reversers, 
and rheostats are placed under the sloping ends. The 
air-brake is of the quick-acting type; air is supplied 
by a British Thomson-Houston electrically-driven 
C.P. 14 compressor, which is hung underneath the 
frame. This compressor will compress against 90 lb. 
pressure, with a cylinder displacement of 20 cubic 
feet per minute. The air receivers are fitted in the 
sloping ends, as also are the sand-hoppers. 

A shaded lamp is fitted in each driving corner 
with three lights in each of the sloping ends and a 
head-light on each front. The lamps are 32 candle- 
power, and are arranged for working six in series on 
a 600-volt circuit. Two portable lights are further 
provided. The locomotive operates over sections fitted 
with an overhead line and third rail, and is equipped 
with a sliding bow trolley, which reverses automati- 
cally, according to the direction of travel. It can also 
be reversed and lowered by hand. All the cables are 
asbestos-covered, and are placed in wood troughing 
lined with uralite, or in steel tubing. Two locomotives 
can be coupled together when necessary for dealing 
with heavy loads ; the two are operated by one man. 

The locomotive has been designed for handling 4 
300-ton train load on the level, at a speed of 14 miles 
per hour when working on a 600-volt circuit, and to 
start with a train-load of 150 tons ona gradient of 


cab. The drivin 
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ELECTRIC GOODS LOCOMOTIVE; NORTH-EASTERN RAILWAY. ...- 
CONSTRUCTED BY THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED, ENGINEERS, RUGBY. 






Fig.d, 






























PEMA! Fe ee ~--- 20: 6 Bogie Cen? 












en SSK sc TCRL ADDN eRe SEs : 55! 0° Over 
PLAN 
CAB. 


SEC. 
8. 


(6512.4) 





HALF PLAN . 
WEIGHT IN ORDER SO TONS. 40CO TO RUN IN EITHER DIRECTION. RIGHT HAND TO BE ORIVING SIDE. 
BRAKE LEVERAGE=/0-:16 TO 1=34°3 TONS=70% OF TOTAL WEIGHT. 


Fig.5 Fig. 7. 





rojected, which, if carried out,’ will establish connection 
tween San Juan de Bantista and Tea in the State 
of Tebasco. The new line is stated to have New York 
capitalists at its back ; if constructed, it will be 724 miles 
in length, and it will open up an exceedingly rich country. 





GoLp.—Our gold imports continue to be increased b 
the large deliveries which are being made from Sout 
Africa. The receipts in September were valued at 
3,462,534/.,. as compared with, 3,083,303/. in September, 
1903, and 2,045,724/. in September, 1902. To these totals 
the three principal groups of colonies made the following 








Australasia .. ., «646,852 | 702, 


comparisons :— 
Colonial Group. | Sept., 1904. | Sept., 1903. | Sept., 1902 
SE TS Waa GN oa 
British South Africa ..| 1,795,217 | 1,780,543 | 1,025,281 
British India et 787,082 | 212,946 | 181,479 
308 527,444 








Corron ConsumPTION.—The cotton consumption of 
the United States last year was 1,979,966,333 Ib., as com- 
poet with 953,049,105 lb. in 1880, showing an increase of 

,026,917,226 Ib., or 107 per cent. The cotton consump- 
tion of the United Kingdom in 1903 was 1,488,439, 232 Ib., 
as compared with 1,404,087,216 lb. in 1880, showing an 
increase of 84,352,016 lb., or 6 per cent, The cotton con- 
‘sumption of Germany last year was 815,124,000 lb., as 


‘in 27 under all conditions of weather, running up| Moror-Bocie ror Exxorric Trains: Erratum.—On neon SIN OPG 008 Tk ox 170 por cont mowee 


the grade at a speed of 9 to 10 miles per hour. Better | e 468.of our last issue we gave Messrs. George Spen- : ‘ 

results than these were obtained af the recent trial | cer, Moulton, and Co.’s eddress as 110, Cannce-atrest. Meee e198 08 C00 I, ot 1880 pore ayer Lehane 

Hine Nowceatan, when the first locomotive supplied This firm’s London offices are at 77, Cannon-street, E.C. ,645,000 Ib., or 144 per cent. The gres t increase in 

re Bere yi 9s of 352 tons ata speed which occasionally | American and German cotton consumption will not 
é »2 miles per hour. Mexican Raitways.—A nother Mexican line has ‘been | escape attention, ° - 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—No very marked feature 
’ characterised the Glasgow pig-iron market last Thursday, 
but a fair business was done. At afternoon market 
Cleveland was dealt in at 43s, 9d. to 43s. 8}d. three 
months, and the settlement prices were :—Scotch, 50s. 3d.; 
Cleveland, 43s. 6d.; hematite iron, 52s. 3d. per ton. The 
market was flat on Friday morning. It opened easier 
at 43s. 5d. cash, and the price of Cleveland warrants de- 
clined to 43s. 34d., while business at one month was done 
at 43s. 7d., with closing sellers at 43s. 6d. The turnover, 
which amounted ‘to 7000 tons, included one lot at 43s. 7d. 
two months, and 2500 tons at 43s. 7d. to 43s. 6d. three 
months. Business was more active in the afternoon and 
rices had a smart recovery to the closing quotations of 
Thursday. Cleveland warrants to the extent of 5000 tons 
changed eed at 43s. 44d. cash, 43s. 9d. seven days, 43s. 7d. 
one month, and 4000 tons were dealt in at 43s. 7d. three 
months. The settlement prices were :—50s. 3d., 43s. 3d., 
and 52s. 44d. per ton. The tone of the market was not 
so good on Monday morning, when a comparatively 
small business, aggregating 5000 tons, was transacted 
at a decline of 1d. to 14d. Cleveland warrants 
changed hands down to 43s. 5d. cash, 43s. 8d. one month, 
and 43s. 74d. seventeen days, and 2500 tons were dealt in 
at from 43s. 10d. to 43s. 8d. three months. In the after- 
noon the market was very quiet, but firm, and prices re- 
covered the morning loss. No cash or month dealings 
took place, and the turnover was limited to 1000 tons at 
438. he ge seventeen days, and 2000 tons at 43s. 8d. to 
43s. 9d. three months, with buyers over at 43s. 9d. and 
sellers at 433. 10d. The settlement prices were :—50s. 3d., 
433. 44d., and 52s. 44d. per ton. A good business was 
done in the market in the morning of Tuesday, and 
the tone was firm at an advance of ld. in the 
price of Cleveland warrants. With the exception of 
1500 tons, which were done at 43s. 74d. cash, the dealings 
were confined to three months iron, which fluctuated at 
from 43s. 9d. to 433. 84d., and recovered to 43s. 9d., with 
closing buyers at 43s. 10d. While the course of prices 
was somewhat irregular in the afternoon, the general ten- 
dency was firmer. For three months quotations of Cleve- 
land opened 1d. dearer at 43s. 11d., and after touching 
43s, 114d. reacted to 43s. 104d. 27 days, and the turnover 
was 4000 tons. The settlement prices were 50s. 3d., 
43s. 74d., and 52s. 44d. per ton. Messrs. William Baird 
and Co., Limited, intimated on Monday an all-round ad- 
vance of 1s. per ton in their quotations for special brands 
of Scotch iron. Other makers’ prices were also firmer. 
The tendency of the market this morning was slightly 
irregular. Cleveland warrants opened firm at 43s. 9d. 
cash and 44s. one month, but closed sellers at 4d. under 
these quotations. Iron for delivery three months hence 
was firm on London support, but the dealings were 
limited to 1000 tons, which changed hands at 44s. “The 
turnover was 4000 tons. The firmer tendency was main- 
tained throughout the afternoon. The following were 
the market quotations of makers’ No. 1 iron :—Clyde, 
55s. 6d. ; Gartsherrie, 56s. ; Summerlee, 563. 5d. ; Lang- 
loan, 68s.; Coltness, 63s. 6d.—all the foregoing are 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
56s. ; Shotts (shipped at Leith), 56s. 6d. ; Carron (shipped 
at Grangemouth), 57s. per ton. 


Scotch Steel Trade.—Not much change has taken place 
in the local steel trade during the past week. A fair 
number of orders for angle-bars have mn booked at the 
recent reduction in price. The ship-plate mills are fairly 
well employed, and the price keeps steady at 5/. 15s. per 
ton, less 5 per cent. In other directions the trade keeps 
very quiet. Some fair orders for structural material, 
however, are reported to have been placed in connection 
with warehouses and goods stores to be erected at the 
North British Railway Company’s new station at. the 
College. The total amounts to about 8000 tons, and this 
has been distributed amongst four firms. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is firm at from 11/. 18s. 6d, to 12/. per ton for 
prompt delivery at Glasgow, and for forward it may be 
quoted at even a little better ; for January to June the 

uotation is 12/. 53. per ton. Other places, besides 

lasgow and Leith, are quoted at over 12/. for deliveries 
between November and January. 


Ayrshire Coal Trade.—The improvement in the Ayr- 
shire coal trade, which was recently noted, has been sus- 
tained, while ao So point to a still further 
advance. In home orders steam still holds good.’ Home 
coal is improving, and the demand for dross is pretty 
brisk, and clearances are speedily effected. .The export 
trade, while showing a fair average, is not quite as active. 
The exports for home ports are maintained, but the 
foreign trade still keeps dull. Quotations are as follow: 
—Best house coal, 83. 3d. to 8s. 6d. per ton f.o.b.; steam, 
6s. 9d. to 7s, per ton ; dross, 3s, 6d. per ton. The clear- 
ances at the ports of Ayr, Ardrossan, Irvine, and-Troon 
last week amounted to 27,7:'9 tons, which is 3630 tons 
better than the corresponding week of last year, when 
the figures were 24,169 tons. The previous week 26,745 
tons were sent out. The foreign shipments amounted to 
$293 tons, wholly exported from Ardrossan. 


Shipbuilding Contracts.—The Interprovincial Naviga- 
tion Company will have to go into the market for one or 
more steamers for asteamship service which it is going to 
establish on the North-American Continent, from Camp- 
bellton. to Gaspe, for the next five years. Tales, 
Messrs. Russell-ind Co., Port. Glasgow, have, it is said, 
received an order for a vessel to start the service, and 
is to be ready next spring. The vessel is to run at 


12 knots, to be 180 ft. long, and to have a carrying capa- 
city of 200 passengers and 250 tons of freight.—The India 
Steam Navigation Company, of Genoa, have been in 





negotiation for the construction of six steamers for their. 
editerranean coasting trade. It is expected that the 

Clyde will secure the contract.—The Caledon Shipbuilding 

and Engineering Company, Limited, Dundee, have re- 

ceived an order to build a passenger and cargo steamer 

of over 1500 tons gross for the London and Edinburgh 

Shipping Company, Leith, —An order for a tug has been 
laced for a South American firm with the Dundee Ship- 
uilding Company, Limited. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The returns of the tonnage of 
coal sent to Hull so far this year show that it is over 
55,000 tons in excess of the same period last year. The 
increase is principally from the South Yorkshire col- 
lieries. ‘The tonnage imported last month reached 310,448 
tons, against 289,248 tons, an increase of over 21,000 
tons. The nine months’ traffic reached 2,611,024 tons, 
against 2,555,072 tons, an increase of 55,952 tons. A fair 
business has been done coastwise from Hull, but a large 

roportion of the coal dealt with has been sent to the 

etropolis. Last month the tonnage reached 27,206 tons, 
of which 16,110 tons went to London. Of the 224,335 tons 
dealt with during the nine months, 133,299 tons went 
to the Metropolis. The exports, both for the month and 
the nine months, show a falling off. In the month of 
September only 135,547 tons were shipped, against 
170,322 tons last year, a decrease of 34,775 tons. In 
the course of the nine months 1,156,992 tons were for- 
warded, against 1,193,433 tons in 1903, a decrease of 
36,441 tons. 


Disputes in the Moulding Trade.—A dispute has arisen 
in the moulding trades at Sheffield, which, judging by 
what has already , may develop into a very serious 
struggle. Messrs. W. Jessop and Sons have had at their 
works at Brightside a competent workman who some 
time since withdrew from the Moulders’ Union. For 
years this has been known as a society shop, and the men, 
resenting the remaining amongst them of a non-member, 
called upon him to rejoin the union. He refused to do 
so, and as a result there was a conference between repre- 
sentatives of the Employers’ Association and of the 
Moulders’ Union, but no settlement was come to. At a 
one erg rss gathering of the union a resolution was 
passed that Messrs. Jessop’s men should give in their 
notices, to expire on the 15th inst. There is no doubt 
that both sides are acting in perfect accord with their 
respective Associations, and the development of the dis- 

ute will be watched with much interest and concern. 

he dispute between Messrs. Newton, Chambers, and Co., 
of the Thorncliffe Iron Works, and their moulders has 
been amicably settled. It was about the alleged whole- 
sale rejection of castings which the employers claimed 
were deficient in quality, and the fixing of the prices for 
work before it was commenced. The firm have met the 
men on both points. 

Messrs. Ibbotson Brothers and Co.—The directors of 
this company state that the profit for the year ended 
June 30 last amounts to 18,2817. 18s. 3d., to which has to 
be added 6744/. 16s. 8d. brought forward from the pre- 
vious year. They recommend that a final dividend at the 
rate of 10 per cent. per annum (free of income-tax) for the 
half-year ended June 30, making 74 per cent. for the year, 
be paid on November 1 next, that 40007. be written off the 

oodwill account, and that the balance of 6267/. 15s. 10d. 

carried forward. 


The Iron and Stecl Trades.—There is no change to 
note with regard to the iron trade either in demand or 
prices ; and the steel trade generally, with few exceptions, 
is quiet. “This is especially so with the home market 
throughout. Houses who do a wide-spread foreign trade 
are better off. They report that there has been more 
buying on behalf both of Germany and America, espe- 
cially in the higher-grade qualities ; but with France and 
Russia business is bad. Some houses in the file trade are 
in receipt of good orders and are able to keep their people 
fully employed. 


South Yorkshire Coal. Trade.—The return of milder 
weather has somewhat seriously affected the demand for 
household qualities of coal, and in order to do business 
some collieries have not yet advanced their prices. A 
very fair amount of business is being done in steam coal, 
both for export and to meet the requirements of railway 
companies ; but.the weight still needed in manufacturing 

ursuits is below the average. There is an increasing 
- meme for gas coal, and pits are making better time ; 
but the commoner qualities of fuel are plentiful, and 
prices are rather weaker. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, the tone of the 
market was cheerful, a fair amount of business was trans- 
acted, and traders appeared to have more confidence than 
they have recently shown. Buyers were not at all back- 
ward, and, in fact, they followed the upward movements 
in foundry qualities and hematite pig iron in a way which 
showed that they believed they had nothing to gain by 
holding off longer. Early in the day No. 3 g.m.b. 
Cleveland pig was bought at 433. 3d. f.o.b.; but as 
the day wore on the price stiffened; 43s. 4}d. was 
rather freely paid, and towards the close of.the market 
few sellers would entertain offers below 43s. 6d. No. 1 
was 45s. 44d. to 45s. 6d., and No. 4 foundry, 43s. The 
lower qualities were plentiful and cheap as compared 
with the better kinds, Thus grey forge was 2s. below 





No..3, whereas the usual difference is about 1s. The 


quotation for grey forge was 41s. 6d.; mottled; 40s. 6d.- 
and white, 40s. 3d. Middlesbrough warrants closed 
433. 74d. cash buyers. East Coast hematite pig was 
steady and firm. For early delivery of mixed numbers 
50s. was the figure, whilst No. 1 was 50s..6d., and No, 4 
forge, 48s. Spanish ore was strong at 14s. 74d. ex-ship 
Tees for 50 per cent. Rubio, and freights Bilbao to Mid- 
dlesbrough were 4s. 74d. To-day the market was very 
firm, and more disposition was shown on the part of 
buyers to do business. Yesterday’s quotations for 
makers’ iron were fully maintained, and Middlesbrough 
warrants advanced by the close to 43s. 9d. cash buyers. 


Manufactured Iron and Steel.—Few new features are 
to be discovered in the manufactured iron and steel 
branches. Orders are scarce, but producers do not reduce 
quotations. The market rates stand :—Common iron 
bars, 62. 2s. 6d. ; best bars, 6/. 12s. 6d. ; iron ship-plates, 
61. 7s. 6d. ; iron ship-angles, 6/. 2s. 6d. ; steel ship-plates, 
5l. 12s. 6d. ; steel ship-angles, 5/. ; steel boiler-plates, 77. . 
steel joists, 5/. to 51. 5s.; steel sheets (singles), 7/. 5s, : 
and steel sheets (doubles), 77. 153.—all less the customary 
24 per cent. discount. eavy sections of steel rails may 
be put at anything between 4. and 4J. 10s. net. 


Iron Trade Statistics. ~The Middlesbrough Chamber of 
Commerce quarterly returns show that at the end of 
September, of 79 blast-furnaces built in the port of Mid- 
dlesbrough 55 were in operation, and produced during 
the third quarter of the year 504,000 tons, of which 
339,000 tons were Cleveland pig, and 165,000 tons hema- 
tite, spiegel, basic iron, &c. The total make for the 
previous quarter was 485,000 tons, and for the corre- 
sponding period of last year 511,000 tons. Iron ore im- 
ported into Middlesbrough during the past quarter 
reached 364,037 tons, as against 349,161 tons for the 
previous quarter, and_ 389,610 tons for the corresponding 
period of last year. The value of goods other ~ coal 
and coke exported last quarter was 973,889/., or 85,3837. 
less than the previous three months. 


Cleveland Miners’ Wages.—A meeting of the Cleveland 
mine-owners was held on Monday at their offices, Zetland- 
road, Middlesbrough, Sir David Dale, Bart., presiding, 
when a deputation from the miners was in attendance to 
discuss the question of wages for the coming quarter. 
After a lengthy discussion the following minute was pre- 
pared by the owners and handed to the men’s representa- 
tives:—The ascertainments of pig-iron prices for the 

uarter ending with September proves to be lower than 
that for the quarter which ended June 30. On the basis 
of relation of wages past adopted, they claim to be en- 
titled for the next three months to a reduction in wages of 
2.8 per cent., and they urge the acceptance by the Cleve- 
land miners of this reduction rather than its being added 
to the arrears of the two past quarters, and carried for- 
ward as a lessening of advances when higher ascertained 
prices of pig iron would, according to the existing for- 
mula, justify such advances. 








ConTrRAcTs.—We are informed that Messrs. Graham, 
Morton, and Co., Limited, of Leeds, have secured from 
the Lofthouse Colliery Company, near Wakefield, a con- 


‘tract for the construction and erection of a new lattice- 


braced pit-head frame 55 ft. high.—Messrs, Ernest Scott 
and Mountain, Newcastle-on-Tyne, have recently received 
the order for a complete electric equipment, both surface 
and underground, for the Dunston and Garesfield Col- 
liery. Above ground there will be an electric winding- 
gear, driven by a three-phase motor fitted with a variable- 
speed controller, to raise coal from the depth of 200 ft. 
In addition to the winding gear, a fan and an endless 
rope hauling gear on the bank are also electrically driven. 
The current is led down the shaft by armoured cables, 
and supplies power for a Scott and Mountain three-throw 
shaft-pump to deliver 1200 gallons per minute against a 
220-ft. head. Another electrically-driven pump below 
ground delivers 200 gallons per minute to a distance of 
1000 yards ; and two further sets are installed, each to 
deliver 300 gallons against a head of 105 ft. This, we 
believe, is one of the first instances in the United Kingdom 
where a complete colliery plant will be electrically driven, 
and the results of the enterprise will be watched with 
interest. The power supply will be taken from the 
Newcastle-on-Tyne Electric Thapety Company. Messrs. 
Scott and Mountain have also secured a contract for the 
supply of three sets of enclosed high-speed three-crank 
compound-engines, for direct coupling to 200-kilowat 
continuous-current generators from Messrs. James Ross 
and Co., Philipstown Oil Works, Linlithgow. In addi- 
tion to this, they are supplying Messrs. Ross with two 
sets of endless-rope haulage-gear, driven by 75 horse-power 
electric motors, and beak exeaenety, including ventilat- 
ing fan, shale-breaking machinery, mortar mill, hauling 

ear, &c.—Messrs. Bell Brothers, Limited, Port Clarence, 

ave placed orders with Messrs. Ernest Scott and Moun- 
tain for a compound horizontal engine of 650 horse-power, 
with a 400-kilowatt generator mounted on the crank. 
shaft, and for another similar generator to be fitted to an 
existing, engine. The latter firm also has in hand an air- 
compressor for the Wigan Coal and Iron Company’ 
electrical plant for the Tredegar Coal and Iron Company, 
and coal-cutting machinery for the Consett Iron Company, 
the Backworth, Hamsterley, and Thorncliffe collieries.— 
Messrs. William Simons and Co., Limited, Renfrew, 
have received an order from the Natal Government for 
& suction-pump dredger of 500 tons greater hopper capa- 
city than the Nautilus, built by the same firm in 1102. 
The Nautilus has a hopper capacity of 2500 tons, and has 
taken her full load in 19 minutes. By the use of this and 
other dredgers of Messrs. Simons and Co. the arora 
bar depth at Durban has been increased from about 21 ft, 
to 27 ft. during the last eighteen monthe, 











Oct. 14, 1904.] 


ENGINEERING. 


Ls 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has exhibited a quiet 
tone, business being confined to transactions for prompt 
or early shipment. Quotations have shown little change ; 
the best large steam coal has made 13s. 6d. to 13s. 9d. 
per ton, while secondary qualities have brought 12s. to 
13s. per ton. House coal has exhibited scarcely vd 
change ; the best ordinary qualities have made 13s. 6d. 
to 14s. 6d. per ton, while secondary descriptions have 
been quoted at 10s. 6d to 13s. per ton. No. 3 Rhondda 
large has brought 13s. 3d. to 13s. 9d. per ton. Foundry 
coke has ranged from 163. 6d. to 17s. 6d. per ton, and 
furnace ditto from 15s. to 163. per.ton. As regards iron 
ore, Rubio has brought 13s. 6d. per ton; Almeria, 13s. 6d. 
to 13s. 9d. per ton; and Tafna, 14s. 6d. to 14s. 9d. per 
ton; charges including freight to Cardiff or Newport. 


Motor-Cars on the Taff Vale Railway.—The directors 
of the Taff Vale Railway Company have given orders for 
the construction of six additional motor-cars, of the same 
design as those now running between Cardiff and Penarth. 
Some of the new cars will be used on the Cowbridge and 
Llantrisant section, and others on the Rhondda Valley. 
The whole’ passenger service on the Nelson branch, with 
the exception of workmen’s trains, is being conducted. by 
motor-cars, and a stopping-place will be inaugurated at 
Llanfabon-road (Abernant), between Traveller’s Rest and 
Nelson stations. The Ynysybwl branch will be the next 
taken in hand, and the Aberdare line will follow. 


The ‘* Cornwall.” —'The Cornwall, cruiser, has been 
placed in the North basin at Keyhan», to facilitate some 
important alterations in her armament and fittings. The 
twin 6-in. guns have been hoisted out to enable the 
mounting to be adjusted, this having been found neces- 
sary to insure that the axis of the guns shall be parallel 
at all elevations. A similar defect was discovered and 
remedied in the Essex, another of the County cruisers. 
The cradles of the remaining 6-in. guns in the Cornwall 
are to have extra sleeve-pieces fitted, so as to give them 


greater steadiness, it having been found during the trials | q 


that-these guns, owing to their length, have a tendency 
to ‘‘jump” when being fired. The funnels are also to 
be shortened by about 15 ft., and the masts lengthened. 

Motor-Cars for the Great Western Railway.—The road 
motor-cars which the Great Western Railway Company 
has introduced between Marlborough and Calne are petrol 
motors, fitted with 2-ton frames and 16 to 20 horse- 
power, composite goods, mail, and omnibus bodies, seating 
ten passengers inside, two beside the driver, with a com- 
partment between the driver’s seat and the passenger 
compartment, which can be used for either luggage, mails, 
or goods, or, by means of flap seats, can be utilised for 
passengers desiring to smoke. This compartment will 
seat eight passengers. The cars have four cylinders, 
developing 20 horse-power at 800 revolutions. The con- 
trolling of the speed of the’ engine is on the inlet 
mixturé—that is, it is governed -by throttling the mix- 
ture. The exhaust-valves are positive acting. There 
are two brakes, the one acting on the first inter- 
mediate gear-shaft, and one pair of brake-blocks acting 
on the back road wheels. There is also an expand- 
ing brake on a rear wheel, ne operated by 
foot-lever,-and by means of a ratchet. Three journeys 
are to be made daily each way between Marlborough and 
Calne, and the time taken is under an hour and a half. 
There is only one class. A somewhat strange announce- 
ment is made—viz., that the motor omnibuses will run, 
the condition of the roads permitting ; but the experience 
which the company has had elsewhere warrants this 
course being adopted. 


The Avon Gurge.—A sub-committee of the Avon Gorge 
Committee of the Bristel City. Council is endeavouring 
to arrange a scheme with Sir Henry Miles, Bart., for the 
papper of the gorge, either by acquiring sufficient 
and, or arranging to work the quarries in such a way as 
will neither disfigure the gorge nor prejudice Sir Henry. 

The Swansea Valley.—The recent production of tin- 
plates has compared favourably with that of any previous 

riod of the year. The steel trade is still suffering from 
oreign competition, and several furnaces are idle. The 
foundries have some good orders in course of execution. 








Umrata Rattway.—The earthworks of the Umtata 
Railway have now got as far as Kei Bridge, and a surve 
party is at work between Umtata and Butterworth. With 
the completion of the railway, Tembuland will become a 
very considerable purveyor of meat to Cape Colony. 





_ PersonaLt.— The Civil and Mechanical Engineers’ 
Society has changed its offices to 25, Victoria-street, West- 
minster.—The Linolite Company have moved into larger 
offices at 25, Victoria-street, Westminster, where linolite 
may be seen in use.—We are informed that Mr. Fred. C. 
Gibbons, M.I.E.E., late representative of Messrs. James 
Howden and Co., formerly joint managing director of 
Messrs, Browett, Lindley, and Co., Patricroft,. Man- 
chester, has rejoined the latter company as sole managing 
director.—It is understood that-the directors of the North- 
Fastern Railway Company have accepted a tender of Sir 
Wiliam Arrol’ and Co., Limited, Dalmarnock Iron 
Works, Glasgow, for the construction of the proposed 
new bridge over the Wear.—The Audley Engineering 
Company, of Newport, Salop, have purchased the whole 
of the assets—including patents for tube-making and 
pate! Messrs, Wheateroft, Limited, and the 
Haskew Walton Company, Limited. ‘The works are being 


- started under the eneral management of Mr..H.. A. 
Saunders (late of Baldwins, Limited). The services of Mr. 
- Raber, as consulting engineer, and of Mr. H. Wheat- 


MISCELLANEA. 


Tar blast-furnace returns show that throughout the 
United Kingdom 324 furnaces were in blast on Septem- 
ber 30, out of a total number of 538. The number of 
furnaces standing has inc by two since June 30 
-_ while the number of those in blast has decreased by 
three. 


The Board of Trade have recently confirmed the 
Southend and_ Colchester Light Railways Order, 1904, 
made by the Light Railway Commissioners, authorising 
the construction of light railways in the county of Essex, 
from Southend, vid Rochford, Burnham, and West 
Mersea, to Colchester. 


His Majesty the King has graciously consented to give 
his patronage to the Sanitary Institute. The institute 
was founded in 1876, and it is carrying on a large work 
in teaching. and examining in hygiene. and sanitary 
science, both in the United Kingdom and in other 
parts of the Empire. It maintains in London a_per- 
manent museum of sanitary appliances, open free to the 
public. Its members and associates number over 3000. 


Among the many natural products which have been 
made artificially, cotton has not, until recently, found a 
place. It is, however, now being made in France from 
the cellulose of the fir tree, The fibres are pulverised by 
special machinery, and treated with steam and bisulphate 
of soda for 36 hours under a heavy pressure. The mass is 
then washed and bleached, between powerful 
rollers to dry it, and reheated with chloride of zinc and 
acid, to which has been added a little castor oil to give a 
consistent paste. This cellulose matter is then passed 
through a draw-plate, which produces a thread having a 
very close resemblance to cotton. 


The progress report of the Simplon Tunnel for Sept- 
ember shows that 244 metres (800 ft.) of rock remains to 
be drilled through. The work at the northern heading 
is still suspended. The progress made on the south side 
uring September was. only 25 metres (82 ft.). On Sept- 
ember 6 a hot spring, yielding 20 gallons per second, was 
tapped at the roof of the south heading, and drilling is 
at a standstill pending completion of the operations 
which are being carried out for the cooling and the out- 
flow of the hot springs. The total outflow on the south 
side is at the present time 195 gallons per second. The 
contractors hope the headings will meet by January next, 
in which case the tunnel could be completed by the end 
of June following. 


According to the Iron Trade Review, office furniture 
made of steel is coming into favour, and the complete con- 
tract for steel equipment for the building of the registries 
of deeds and probate, and the probate court-room of 
Norfolk County, Dedham, Mass., has been awarded to 
the Berger Manufacturing Company, of Canton, Ohio, and 
involves a large expenditure. The specifications call for 
steel record-cases, plan-cases, high tables, sitting-tables, 
counters, bronze grilles, combination cases, typewriter 
desks, flat-top desks, roll-top desks, judge’s desk, witness 
stand, sheriff’s desk, wardrobes, and numerous file-cases. 
Complete steel equipment wasrecently installed by thesame 
company for the Bureau of Census, Department of Com- 
merce, Washington, D.C., and the Arcade Market, Day- 
ton, Ohiv, was recently furnished with an entire suite of 
steel furniture. 


The American Railway Association having decided 
that all tank-cars of 6000 gallons capacity or less carryin 
volatile inflammable materials must be equipped wit 
one 5-in. safety-valve, and those over that capacity with 
two 5-in. safety-valves, a test of a car containing 6509 
gallons of stove-gasoline has been made by the Master 
Car-Builders’ Association. This car was fitted with one 
valve. The inside diameter of the car was 764 in., and 
its length 26 ft. inside. It had a dome 36 in. in diameter, 
and the safety-valve was on the dome. The tank was 
erected in « field, and ‘arrangements were made to burn 
napktha under it from a 2-in. pipe. The temperature of 
the gasoline was 89 deg. at the top, 71 deg. at the centre, 
and 68 deg. at the bottom. The gasoline below the tank 
was lit at 10.22 a.m.; in 2minutes 35 seconds vapour from 
the contained liquid took fire at a slight leak at the dome 
head. Within 5 minutes 35 seconds the expansion of the 
liquid had filled the tank, and some was escaping at the 
onlohy-<alive, Within 8 minutes 55 seconds the safety-valve 
opened, and the vapour and liquid gasoline were thrown 
out with violence. The experiment was continued until all” 
the tank was dry, and was considered quite successful, as 
the pressure in the tank never rose above 134 Ib. 


In a paper read at the recent sang meeting of the 
Tramways Union at:Vienna, Mr. Pforr, engineer-in-chief 
of the Allgemeine Elektricitiits-Gesellschaft, deals with 
the best form of electric traction for country districts, 
giving. his verdict in favour of the monophase motor. 
The form adopted by his firm, and now in use on the line 
between Niederschéneweide and Spindlersfeld, Prussia, 
is the Winter-Eichberg motor. In. this, alternating cur- 
rent transformed down to any desired tension is sent 
through. the stator of the motor, and also through 
a transformer, from which is derived the current 
which “ passes through the rotor. Speed is varied 
by altering “the voltage in the rotor circuit. There 
are two brushes through which this current. enters, in 
addition to a second pair short-circuited on themselves. 
The efficiency is some 4 to5 per cent. less than that of the 
continuous-current motor at full load, but the starting 
efficiency is higher.. The iron losses are . also -higher-4 
unless the frequency is reduced to 16 to 25 cycles per 
second, when it is-about the’same as in an ordinary con- 
tinuous-current motor. The weight needed is 10 to 20 
per cent. more. A special advantage claimed is that the 


wire at one part of the line may be ata tension as high 
as 10,000 volts, whilst in a crowded street it may be but 
200, and the cur will run equally well with either. The 
high-tension currents never enter the’ controller, the volt- 
age of which never exceeds 200 volts. 


According to the Scientific American, the following is a 
practical process for softening and cementing celluloid : 
—If the celluloid has merely to be bent, then warming it 
in a bath of boiling water willdo. In steam at 120 deg. 
Cent., however, it becomes so soft that it can easily be 
kneaded like dough, so that wood, metal, or other ma- 
terial may be embedded in it. If it be intended to soften 
the celluloid to solubility, it must be scraped fine and 
macerated in 90 per cent. of aleohol, whereupon it assumes 
the character of cement, and may be used to joss broken 

ieces of celluloid together. Solutions of celluloid may 
repared (1) with 5 grammesof celluloid in 16 grammes 
tack of amylacetate, acetone, and sulphuric ether ; (2) with 
10 grammes of celluloid in 30 grammes each of sulphuric 
ether, acetone, amylacetate, and 4 grammes of camphor ; 
(3) with 5 grammes of celluloid in 50 grammes of alcohol and 
5 grammes of camphor ; (4) with 5 grammes of celluloid:in 
5 grammes of amylacetate ; (5) with 5 grammes of celluloid 
in 25 grammes amylacetate and 25 grammes of acetone. 
It is often desirable to soften celluloid so that it will not 
break when hammered. Dipping it in water warmed’to 
40 deg. Cent. will suffice for this. 


The gas used for illuminating purposes has hitherto 
been produced from retorts of relatively small size. In 
recent years, however, the aim has rather been to produce 
a gas of great coma power than one by itself: of high 
illuminating power. This has led to experimental changes 
in the method of distillation, and the results of experi- 
ments are now given in which a chamber resembling a 
coke-oven in size, with a charge of 1 ton to 1.6 tons of 
coal replaced the ordinary charge. The quality of gas 
was about the same in both cases, but the products ob- 
— from the Saar coal heated varied, as is shown 

ow :— 





. Percentages by Volume. 

Constituent. Chamber Gas: Retort Gas. 
Carbon dioxide ... - 2.4 2.3 
Heavy hydrocarbons ... 2.5 4.5 
Methane (CH) ... ay 26.6 32 4 
Carbon dioxide ... es 9.1 8.6 
Hydrogen Be Sas 52.8 49.4 
Oxygen .. es oe 0.3 — 
Nitrogen ... vs ‘es 5.6 8 

Totals pM es 99.3 100.0 


The illuminating power of the gas from the chamber was 
about 10 per cent. less, and the calorific power about 6 per 
cent. less, than the retort-gas, 








Tue Institution oF NAvaL Arcuitects.—The forty- 
sixth volume of the ‘‘Transactions of the Institution of 
Naval Architects,” edited by the secretary of the Institu- 
tion, Mr. R. W. Dana, M.A., pry a 10s as the main part 
of its contents the usual record of the last spring meeting, 
held under the chairmanship of Lord Glasgow, the Presi- 
dent of the Institution. A full account of this gathering 
appeared in ENGINEERING at the time. As will be remem- 
bered, thirteen papers were read, the veteran member, 
one of the founders of the Institution, Sir Edward Reed, 
leading with a description of the battleships Triumph and 
Swiftsure, then recently purchased 7 the Admiralty. 
Papers by Lord Brassey, Sir William White, Mr. R..E. 
Froude, Herr Schlick, Mr. J. E. Thornycroft, and other 
members of the Institution. were also read and discussed. 
In the account of the introductory proceedings the changes 
in the rules made at the meeting are put on record. "The 
chief modifications carried were, that the age limit. of 
members should be raised from 25 to 30 years, and the limit 
of age of associate members from 22 to 25 years. It was 
also determined that for a candidate to be elected a mem- 
ber he must have occupied a position of “‘ primary respon- 
sibility” for a period of at least five years. The age 
limit for students was altered to extend over a period of 
life from 18 to 25 years. Brief obituary notices are given 
of the two distinguished members—Lord Ravensworth, 
Past- President, and Sir Frederick Bramwell, Vice- 
President—who died since the p ing volume was 
issued. The volume concludes with the plates illustrating 
the papers read. These are of varying merit; bat 
amongst them is one charming little picture that 
almost compensates for the inferior nature of some 
of the others. It is a a reproduction in haif- 
tone of a photograph showing a small motor - boat, 
apparently about 18 ft. long, rising to a large wave. The 
broken spray on the. crest and the swirl of foam in the 
transparent water are admirably reproduced ; the pose of 
the boat is excellent, and one anticipates: the plunge the 
little vessel is on the — of- making over the steep side 
of the wave. . It is to regretted that just above there is 
a picture of a ‘‘ Monarch” engine, which ‘is one ofthe 
‘‘woolliest ” specimens of the art we have seen for. a long 
time ; it is equalled, however, in its unsatisfactory nature 
by the crudely executed sectional drawings on the previous 
page. The way the garboards are stuck on the keel-in 
one view, and the bent stick that. does duty for a revers- 
ing lever, are also about as indifferent examples of draught- 
man’s art as we have seen forsome time. These, how- 
ever, are minor defects, for the- Transactions are not 
primarily a work of art; their value lies in the informa- 
tion contained in the memoirs published, and in the 
discussions they raise.. The editing of these bears evi- 
dence of much patient labour; especially to those who 
have had experience.of the-form in which manuscripts are 
generally submitted ; whilst discussions are, of course, 
nearly all “editing” so far as their literary aspect is 








croft, as works manager, have been retained. 





car can take current at any voltage. Thus the trolley 





concerned ; excepting in a few rare instances, 
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AERIAL WIRE ROPEWAY FOR THE CARLINGFORD GRANITE COMPANY, IRELAND. 
MESSRS. R. WHITE AND SONS, ENGINEERS, WIDNES. 


(For Description, see Page 503.) 

















Fic. 1. Gexerat View or Ropeway. Fic, 2. StranpsarRp sHewinc Metnop or Surroritinc Ropes. 














Fic. 3. GeneraL View or Loapina ENp at Quarry. 




















Fic. 5. Back View or Discaratna-Biss, Fic, 6, Front Virw or Discnarcine-Bins, 
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THE MIDLAND RAILWAY COMPANY’S TREBLE-SCREW gr 


CONSTRUCTED BY MESSRS. VICKERS, SONS, AND MAXIM, Limrph AT 
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Fic. 96. Looxinc AFT FROM ForeEcASTLE Heap. Fic. 97. Tur Mary Propenape 











Fic. 99. View or aut THree Tursines, Looking TowaRvS THE Port SIDE. 











W @EAMER “MANXMAN,” WITH PARSONS’ STEAM-TURBINES. 


LIMIT™, AT THEIR NAVAL CONSTRUCTION WORKS, BARROW-IN-FURNESS. 
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Fic. 100. View or THE STaRBOARD Sipe or Enoine-Room. 
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NOTICES OF MEETINGS. 

TuE INSTITUTE OF SANITARY ENGINEERS.—On Saturday afternoon, 
October 15, members will visit the Liernur system of sewerage 
at Stanstead, Essex. A train for Stanstead leaves Liverpool-street 
at 1.23 p.m. 

THE Sravronnamina Iron AND Stxeu [nstiTUTE.—Saturday, the 
15th inst., at the Institute, Dudley, at 7 p.m.,'the President (Mr. 
Harry B. Toy) will deliver an address. 

Tuk INSTITUTION OF MINING AND METALLURGY.—Thursday, 
October 20, at 8 p.m., at the Rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The following papers 
will be:discussed :—“‘ The Finer Crushing of Banket Ore,” by Mr. 
W. A. Caldecott (Associate); ‘On the Cyaniding of Ore at El 
Oro, Mexico, Dealing Principally with Re-Grinding of Sands,” by 
Mr. Charles Butters (Member) and Mr. W. Hamilton ; ‘‘ Dry 
Crushing of Ores by the Edison Process,” by Mr. W. Simpkin and 
Mr. J. B. Ballantine (Associate). With ‘‘Notee on Some Experi- 
ments in Grinding Gold Quartz,” by Mr. W. Fischer Wilkinson 
(Member). 

THE INSTITUTION OF MECHANICAL ENGINEERS.—Friday evening, 
October 21, when the chair will be taken at 8 p.m. The follow- 
ing paper will be read and discussed :—‘“‘ A Scientific Investiga- 
tion into the Possibilities of Gas Turbines,” by Mr. R. M. Neilson, 
Associate Member, of Manchester. 

THE Junior INSTITUTION OF ENGINEERS.—Saturday, October 22, 
at 3 p.m., visit to Messrs. Stuart’s Granolithic Stone Works, 
Glengall-road, Millwall Dock. 
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THE ROYAL AGRICULTURAL SOCIETY 
OF ENGLAND. 

Tue expected crisis in the affairs of the Royal 
Agricultural. Society—expected, that is, by every 
one except the Council—has arrived. The annual 
show, ‘which has been held every year since 1838, 
with the exception of 1866, cannot take place next 
year, unless the friends of the Society guarantee a 
fund of 10,000/. to meet the possible loss. This 
will be no complimentary guarantee, for it is as 
certain as anything can be that there will be a loss 
of at least 50001. under the most favourable circum- 
stances, and of nearly double that amount if the 
weather should be bad, or other unpropitious cir- 
cumstances should develop. The Society dare not 
undertake its annual display on its own responsi- 
bility, for its available funds are nearly depleted, 
and it could not meet such a large drain without 
realising its remaining assets in a ruinous fashion, 
if at all. Itis a sad blot on a creditable career, 
and it is rendered all the sadder by the fact 
that it has been foreseen by those who have 
studied the more recent methods of the Council, 
and have watched the way in which they have 
managed the affairs entrusted to them. It 
is customary to ascribe the present deplorable 
condition of the Society’s finances to the losses 
which have taken place in connection with the 
annual -migratory shows, which have been such a 
prominent and valuable feature of -the Society’s 
cog ee for’ the last half century and more. 

his, however, is entirely a mistake, and it cannot 


-| be too strongly set forth that the losses which 


have taken place have been due to the Society 
living beyond its income, and trusting to the profits 
made-on- the annual shows to balance the 
accounts. It has; in fact, been conducting a series 
of annual speculations of a hazardous nature, on 
the supposition that they would always yield a 
profit, and; acting on that supposition, it has spent 
more than it could afford. - The early shows 
made a loss ‘from 1839 to 1857 inclusive; each 
year there was ‘a deficit’ varying from 10001. to 
more than 3000/.. Yet’ during that period the 
Society lived and prospered, In 1808 a. profit 





of over 10001. was made for. the first time, and, 
after that, for some years, profit and loss fluctuated 
considerably. If, however, we dismiss these years 
as ancient history, and only go back to the year 
1880, when the Society was undoubtedly flourish- 
ing, we find that in the decade 1880-89 there was 
a profit made of 9594/., and in the decade 1890-99 
there was a profit of 37397. In the three following 
years (1900, 1901, and 1902) there was a loss of 
43681., so. that from 1880 until the end of 1902, 


se | when the migratory shows were abandoned, they had 


produced a profit of 89651. 
It was the so-called losses*from these shows 


4! which led to their. character being altered, and 


a permanent show-yard being obtained in London. 
On~ the face of it it is somewhat difficult to 
understand the plea, but it must be admitted 
that there were some disastrous occasions among 
the later years. There was, however, a special 
reason in each case which can be brought forward 
to explain the loss. In 1898 the Birmingham Show 
ended in a debit balance of 1568/. The show, how- 
ever, should have been held at Maidstone, but 
owing to an outbreak of typhoid fever there, it was 
hurriedly removed, and although nominally ‘at 
Birmingham, it was some seven or eight miles away, 
and the railway service proved very inadequate. 
The following year (1899) the show was held at 
Maidstone, with the result of a loss of 63821. Of 
course, no one ever expected to make a profit at 
Maidstone, since the place is very awkwardly 
situated for the access of visitors: Those com- 
ing from the North have to cross: London, 
and to complete their journey by‘ one of the 
southern railways. This, *« undoubtedly, ‘kept 
many away, and entirely prevented the running 
of day-trips from the populous centres of 
the Midlands, while the county of Kent did not 
contain large towns upon which to draw, and 
neither were its inhabitants of that enterprising 
type, in the matter of holiday-making, which 
one meets with in the North. The show at 
York was certainly a great disappointment, with 
its loss of 34681. It came, however, in com- 
petition with the show of the Yorkshire Society, 
which was to take place a few weeks later, and it 
suffered from the local-patriotism of the people, 
who reserved their money for their own display. 
At Cardiff a profit was made of nearly 20001., but 
this was more than lost at Carlisle in 1902, when 
continuous rainy weather greatly interfered with the 
attendance. Thus, although out of five years there 
were four bad ones, each case was somewhat excep- 
tional, and there was no reason to suppose that the 
experience would be repeated in the following five 
years, if reasonable care were taken. Unfortunately, 
the profits of the preceding years had been thrown 
into the funds of the Society, instead of being used 
to build up a reserve fund specially for the shows. 
If the proper and prudent course had been adopted, 
there would have been ample money to meet these 
various losses, and the question of adopting some 
different policy would never have arisen. “ 

The income of the Society is derived-from four 
sources : First, from the subscriptions of members; 
second, contributions from the fund accumulated 
by the compositions of the life members; third, 
the interest derived from investments (now almost 
vanished) ; and, fourth, the profit from the show— 
when there is a profit. Now the income from sub- 
scriptions varies a good deal, because each year a 
number of persons join temporarily from the district 
in which the show is held. Nevertheless, there has 
been a steady accession of members. In 1839 the 
number was 1100; in 1849, 5500; in 1859, 5100; in 
1869, 5500 ; in 1879, 7300 ; in 1889, 10,800; and in 
1899, 10,900. Since then there has been 4 small 
decrease, and at the end of 1903 the number was 
9562. The subscriptions bring in an annual 
sum of about 66001.,-to which is to be added about 
30001. contributed from the compositions of, the 
life members, making a total in 1902 of 89431. 
This income is used to defray the general expenses 
of the Society, and no portion is usually avail- 
able- for the purposes of the show. There 
are one or two largé items in the expenditure 
which make a deep hole in' the receipts. ies— 
apart from those devoted to the show—amount 
to 24001., while house-rent, taxes, insurance, and 
house expenses take nearly another '2000/., or a 
total of very nearly half the income. The journal 
of the Society and other publications, ‘which repre- 
sent to the ordinary subscriber what he gets for his 
subscription, -cost about 18001., while the labora- 
tories and scientific departments, in addition to the 
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examinations managed by the Society, cost 1900/. a: 
year. The net result in the three years, 1900, 1901, 
and 1902, for which we have the figures before us, 
was a debit balance of 511. in 1900, a credit balance 
of 6891. in 1901, and a debit balance of 3391. in 
1902. 

It will be seen that the income and the expen- 
diture are dangerously near to one another, but 
it is to be remembered that nothing is allowed in 
these accounts in the way of depreciation. In 1900 
there was written off for depreciation on fixtures, 
furniture, machinery, country-meeting plant, and 
buildings at Woburn, 707!., while in the other years 
this sum varied between 6001. and 700I.; so that, 
when this is reckoned in, it is evident that in the 
best of the years under review—namely, 1901—the 
accounts very barely balanced, apart from any 
losses on the show. When we turn to the general 
balance-sheets, we find that the total on the credit 
side in 1899 was 37,0001. odd; in 1900 this sum 
had dwindled to 31,000/.; in 1901 it had risen by 
about 300/., but in 1902 it fell to 25,0001. odd. 
Since then there have been the two disastrous 
years at Park Royal, in the first of which the loss 
was 96811., while this year there has been another 
loss, the details of which we have not before us, 
but which cannot be much less. Of the remaining 
assets, the fixtures and furniture at Harewood 
House account for 5000/., while the show plant at 
the end of 1902 was valued at 40001. 

It is pretty evident, we think, that the Society 
has been following a very hazardous course. It is 
clear that its ordinary income is barely sufficient 
to meet its outgoings, and that even if it had no 
show, it would in course of time have got into difii- 
culties, as there must at intervals be extraordinary 
expenses outside of salaries, printing, and the 
like. Some three years ago the Council evidently 
realised that their affairs were in a very unsatisfac- 
tory position, but they appear to have ascribed the 
evil to the wrong cause. Looking at the losses 
made in some recent years from the migratory 
shows, they determined that their salvation 
lay in giving up these shows, and obtaining 
a permanent ground. It was first suggested 
that this should be somewhere in the Midlands, 
at a place well accessible to the large centres of 
population, a plan for which there is much to be 
said. This was quietly abandoned, and in place of 
it a ground was obtained near London; a plot of 
101 acres, near Twyford Abbey, was purchased for 
26,1461. For this purpose 27,5571. were subscribed 
by members and friends of the Society, and this, with 
interest on the money and some odd sums, brought 
the total amount to 28,4401. Unfortunately, when 
the Society made its appeal for funds, it does not 
seem to have taken into account what it would 
require for preparing the site for the purpose of 
the show.. As a matter of fact, it has spent 
23,0001. upon levelling the ground, fencing it, 
draining it, constructing roads and sewers, both 
inside and outside, and in various other expenses, 
so that the total cost of Park Royal stands at 
nearly 50,000/. As one of the chief pleas for giving 
up the migratory shows was that the grounds had 
to be fenced and prepared each year at considerable 
expense, and that this expense would be saved by 
the permanent ground, it is worth while to compare 
the cost of the migratory with the permanent show. 
The show at Park Royal in 1903 was debited with 
the sum of 12001. for rent; but evidently that did 
not nearly represent an adequate interest upon the 
outlay of 50,000. The total cost of the Park 
Royal Show, as set forth in the accounts, was 
28,3001., as compared with 21,3001. for the Cardiff 
Show, and 21,5001. for the York Show ; so that, at 
any rate, there was no saving. In relation to this 
it should be noted that 49001. in connection 
with the Park Royal Show was carried forward, 
to be written off in two succeeding years, and not 
included in the total. When this was done, the 
total cost of erection of the show-yard came out 
at 90931. at Park Royal, as compared with 82001. 
at York, showing an increase of more than 
8001. At the country shows, however, the local 
committees raised the sum of 2000]. towards 
the expenses from the inhabitants of the town; 
this was largely subscribed by innkeepers and shop- 
keepers, who expected to benefit by the very large 
sums which are disbursed by exhibitors and visitors 
during the show week. Of course, in London it is 
impossible to raise any such sum, as_ the hotel- 
keepers have their houses quite full in June, and 
do not need to tempt the public to come to town. 

A meeting of the Council of the Society was 





held last Friday, at which it was practically ad- 
mitted that all the legal assets of the Society had 
disappeared, and that no further show could be 
attempted unless great alterations were made in 
the finances. The chairman, therefore, stated that: 
‘*Tt appeared necessary for those interested in 
the holding of the show to decide whether they 
wished the annual show continued, and, if so, 
whether they were he ete by guarantees or other- 
wise to secure the Society from the loss which the 
holding of the show must almost inevitably entail.’ 
The Council had sought the opinions and advice 
of the exhibitors at two conferences, which had 
been held the previous day. These two conferences 
—one of exhibitors of implements and the other of 
exhibitors of stock—both being remarkably like the 
Parliaments summoned by the Stuart kings—had 
devoted themselves largely to suggestions of reform 
in the constitution of the Society, but had done 
little or nothing in the way of voting supplies. The 
implement-manufacturers were of opinion that the 
show of 1905 should be held at Park Royal, but 
that succeeding shows should be migratory. They 
held that the fees should not be increased, but that 
the duration of the show should be diminished, 
the ground opening on Tuesday morning and closing 
on Friday night. They went so far as to pledge 
themselves to give a general support to the 
Council in holding the show of 1905, and they 
suggested that members of the Society should 
be asked to increase their subscriptions to 2l. a 
year, and that the life members should be asked to 
contribute only 1. for a certain number of years. 

The exhibitors of live stock were not even as 
liberal as the implement-makers, and they confined 
themselves largely to the expression of the opinion 
that the Society’s charter needed alteration as to 
the methods of election to the Council, so as to 
secure the more direct interest of members in their 
representation. It is not to be wondered at that 
the exhibitors of implements were not willing to 
have the charges increased. In the year 1903 the 
fees for the entry of implements brought in 67751., 
while entries of all other kinds only brought in 
34001. On the other hand, the prizes awarded 
came to 62401., out of which the implement-makers 
only received 701. However, it is only reasonable 
to suppose that the implement-makers find the show 
an admirable means of selling their goods, for 
they go regularly year by year, and one hears very 
little grumbling on their part. Still, one can under- 
stand their objection to having any greater burden 
laid upon them, and their suggestion that it is only 
as members, and not as exhibitors, that they should 
be asked for increased fees. 

What will be the result of this unfortunate state 
of affairs it is difficult to say. Park Royal does 
not seem to belong to the Royal Agricultural 
Society, even after they have spent such a large 
amount upon draining and preparing the ground. 
In November, 1903, it was decided to transfer the 
whole of the interest of the Society, and the ground 
and buildings, to a syndicate of noblemen, which 
was formed under the name of Park Royal, Limited, 
the idea being that they should let the ground for 
football and other purposes during a large portion 
of the year, and rent it to the Society for the pur- 
poses of the show. As far as we can learn, there 
were only the statutory seven shares allotted in 
this syndicate, the remaining 14,993 one pound 
shares being held by the Society itself. It is stated 
in the Times that the 15,000 Park Royal shares 
have been pledged against liabilities, and, further, 
that the fact has been disclosed that the Society 
has not absolute power over their supposed free- 
hold property, but that the terms of purchase 
secured to the vendor the right of pre-emption at 
a fixed price in the event of the Society being 
obliged to sell the whole or any portion of the land 
within ten years. 

At the meeting last Friday, a resolution was 
proposed and carried unanimously :—‘‘ That steps 
be immediately taken to obtain such alteration in 
the charter of the Society as will enable it to re- 
arrange its system of appointing the governing 
body, with a view of its being placed on a repre- 
sentative basis.” This is the only encouraging 
feature in this disastrous affair. The Royal Agri- 
cultural Society has suffered from being a too 
aristocratic body. It has its offices in a most ex- 
pensive house in Hanover-square, which is so little 
utilised that the secretary is able to live on the 
sc mgeg in apartments. which would otherwise 

ring in a large sum as rent. - The members 
have practically no yoice in the election of 





the Council, and no control over the proceed- 
ings: Naturally, under’ such circumstances, they 
lose interest in its affairs, and’ it cannot be said 
that of late years the Society has done much to 
earn their gratitude. Although a large number of 
the Council are members of one or other of the 
Houses of Parliament, yet one never hears of them 
taking any political action in favour of the tenant 
farmer, unless it be in the way of advocacy of pro- 
tection. In regard to the vexed question of rail- 


”| way rates for agricultural produce, the Society has 


never done anything, and neither has it lent its 
countenance to co-operative effort on the part of 
farmers in the way of creameries and the like. 
When we remember that there are in this country 
27 million acres of land devoted to agriculture, and 
that 85 percent. of this is farmed by tenants whose 
rent is largely fixed by the value of the produce 
they can get from the land, it seems remarkable 
that the landowners of this country, out of the 
many millions which they receive, do not subscribe 
more liberally to the Royal Agricultural Society. 
Although large numbers of them are among its 
governors and on its Council, yet the bulk of the 
members are not landowners themselves, and have 
only a secondary interest in the improvement of 
agriculture. The fact that 26,0001. could be ob- 
tained in a few months for the purchase of Park 
Royal shows that, if. the affairs of the Society were 
properly managed, it would be possible in a short 
time to put them on a proper basis, and then to 
recommence the series of migratory shows which 
concluded in 1902. When we compare the Society 
with such bodies as the Institution of Civil Engi- 
neers, it is evident that the difficulties into which 
it has fallen are not the result of inevitable circum- 
stances, but rather of want of initiative and good 
management on the part of the Council and officers. 








AN ELECTRICAL ENGINEER'S IMPRES. 
SIONS OF AMERICA. 

In another column we give an account of the 
tour of the Institution of Electrical Engineers in 
America, from the time they reached Boston, on 
September 2, until they arrived at. St. Louis, on 
September 12. Their movements, day by day, are 
narrated, and a very brief account is given of the 
places they visited and the sights they saw. Want 
of space prevents us dealing with the papers and 
discussions at St. Louis, but in a future issue we 
hope to give some account of the more important 
of these. In the meantime there is another aspect 
of the subject with which we wish to deal— 
namely, the general impression made on the mind 
of the electrical engineer by such features of 
American practice as he can see in the course of 
a hurried tour. Details of mechanism are much 
alike all the world over ; but systems are moulded 
by national character and circumstances, and it is 
by the study of these, rather than of the means 
by which they are carried out, that the full value 
of such a tour is to be obtained by those that take 
part in it. 

It is not only in form and feature, in the geo- 
metrical plan of laying out the streets, that one 
large American city approaches others so closely ; 
but it might even be said that the business of 
electric lighting, as carried on in different places, 
seems to follow the same course, and employ the 
same methods of generation and distribution, though 
not the same charge to consumers. The lighting 
business in New York, Chicago, Boston, and Mont- 
real (the only city in the Dominion that the party 
visited) is now in the control of large companies, 
whose franchises embrace large distribution areas, 
and who have everything their own way, unless gas 
can still be regarded as a lively factor in competition. 
The networks, especially in the cities of the United 
States, are consequently designed upon a compre- 
hensive and economical plan, impossible where 
small competing companies divide the business in 
a large city. Rapid extension is thus possible 
without undue dislocation of the existing system. 
The small pioneer companies of some years ago 
have been gradually absorbed, and their districts 
are now served from large generating stations 
located in convenient situations, instead of by small 
isolated plants, which were far less efficient. Asan 
instance of this, fifteen years ago the Chicago 
supply area was dotted over with small com- 
panies, too numerous to mention, having an in- 
dependent existence. To-day there are two— 
the Chicago Edison Company and the Common- 
wealth Electric Company—and the latter, though 
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not so old, bids fair to outstrip the former in gene- 
rating, if not in distribution, facilities. The Com- 
monwealth Company sprang out of the ashes of 
several of the small companies, and by co-operation 
and mutual concession with the older Edison Com- 
pany, the city has now a service such as it could 
not have had under the old régime. . The Edison 
Company supplies both the business and older re- 
sidential sections of the city with direct current. on 
the 115/230-volt_ three-wire plan. The Common- 
wealth Company covers the entire.city, but con- 
fines itself to supplying the outlying suburban and 
residential districts, at the same time furnishing 
high-tension alternating current to the Edison 
Company for their converting sub-stations. The 
great possibilities in central operating control of 
these two interdependent companies has led to the 
establishment of the office of .‘‘ Load Despatcher,” 
whose functions are to control the transmission and 
transfer of all electrical energy between stations and 
sub-stations of the two companies. This system has 
proved to be a great gain,!for it insures the fullest 
co-operation and the most satisfactory net result in 
maintaining an economical output load at the cen- 
tral stations. The Edison Company has further pro- 
vided against breakdowns by maintaining a large 
storage battery capacity, distributed over the 
direct-current system among the various sub- 
stations. Booster sets, capable of use also as 
.balancers, are installed to provide the necessary 
charging potential. 

It is worthy of note, as showing how reliable the 
electric-lighting service of Chicago must be, and how 
readily large demands for energy are met at the cen- 
tral station, that private installations in large depart- 
ment shops and large buildings are now looked upon 
with disfavour. But few now remain in any build- 
ings, while nearly all new skyscrapers and modern 
oftice buildings receive their supply from the general 
source. This change has come gradually, for a few 
years ago it was the exception, rather than the rule, 
for buildings of moderate dimensions to buy power 
from a supply company, each being provided with 
a private installation located in the basement, 
along with the machinery for operating the lifts and 
other accessories. When it is considered that the 
severity of the climate renders a large boiler plant 
necessary for heating, and that attendance is in 
any case necessary also, it shows what the strength 
of the argument in favour of outside supply must 
be. One of the latest additions to the list of con- 
sumers of the Edison Company is a large depart- 
ment shop, which takes 3050 horse-power in motors, 
and an equivalent lighting load of more than 
40,000 16-candle-power lamps. The problem of 
delivering coal on the site of the building, and the 
value of the space which would have been necessary 
for a private installation, no doubt helped to deter- 
mine the owners in their choice. 

The Edison illuminating companies of the various 
large cities, though quite independent financially, 
are bound together in many ways conducive to their 
mutual interests. The officers meet periodically to 
exchange views and to diszuss methods of extending 
their undertakings according to the best practice. 
This may explain why in general they appear to be 
working upon parallel courses, and why there seems 
to be a unanimity of choice upon the types of appa- 
ratus and systems of working. In each of the cities 
of New York, Chicago, and Boston new generating 
stations are being erected, or are contemplated, 
and the plans indicate that the same general 
scheme is followed. Large vertical steam-turbines, 
the first of which have been in operation in Chicago 
for some months, are now ordered from the makers 
with a confidence which is probably justified by 
the performance of the Chicago plant, though the 
results of tests are yet to be made known. - These 
turbines, however, are installed in the Fisk-street 
station of the Commonwealth Electric Company. 
The machines are of 5000 kilowatts capacity, and 
operate at 500 revolutions per minute. The steam 
1s supplied at 180 1b. pressure, with 150 deg. of 
superheat, and the current is delivered at 9000 
volts. The new South Boston alternating-current 
plant of the Boston Edison Company was in a very 
interesting stage at the time of the visit, for the 
turbine units were in course of erection, and one 
was running. on trial. The new station is an addi- 
tion to the old, which has a capacity of 10,500 
kilowatts, and when completed, according to present 

lans, will contain twelve 5000-kilowatt turbines. 

The floor space occupied by each of these machines 
1s somewhat less than one half that required for 
the 1500-kilowatt engine units in the old station. 


The importance of adequate condensing arrange- 
ments for turbines has not been lost sight of in the 
Boston Company’s installation. Both theory and 
practice point to the great economy which - is 
attained by a high degree of vacuum in a steam- 
turbine, and particular attention must be paid to 
this point if the turbine is to supersede the 
reciprocating engine. The station is well situated 
for a good supply of condensing water, arid one 
discharge and two intake tunnels, of horse- 
shoe section, supply the condensers. The intake 
tunnels have ‘a cross-section of 56 square feet 
each, and the discharge of 78 square feet. At 
the sea-wall gates and screens’ are provided for 
regulating the supply. The condensers presented 
a formidable appearance in size compared to the 
turbines. Each has 20,000 square feet of cooling 
surface, with four passes for the circulating water, 
which is forced through by a 24-in. centrifugal 
pump. Two other pumps dispose of the vapour 
and water of condensation. ‘These accessuries, 
together with the pump and auxiliary accumulator 
for supplying water under a high pressure to the 
step-bearing, by which the weight: of the revolving 
parts and longitudinal thrust of the steam are 
balanced, are by no means an inéonsiderable con- 
stituent to each set, to which a large share of 
attention on the part of the attendant must. be 
given if the desired economy is forthcoming. Of 
course, condenser troubles are common to recipro- 
cating engines, but it would seem they are a 
more serious consideration in turbine plants, if 
allowed to develop. As Mr. Emmet states in his 
paper on ‘‘ Effect of the Steam-Turbine on Central 
Station Practice,” which he read before the Inter- 
national Electrical Congress at St. Louis, the adiis- 
sion of air into the condenser may, if the discharge 
is used as feed-water, have a bad effect upon the 
steel of the boiler, as distilled water with air in 
solution attacks steel very rapidly Unless, there- 
fore, air be excluded carefully, one of the im- 
portant advantages of the turbine—that of obtaining 
pure feed-water free from oil—will be destroyed. 

The revolving fields for the ‘turbo-generators 
showed a departure from ordinary methods of 
manufacture. Instead of field-bobbins slipped on 
over the pole-pieces, the copper strip of which the 
coils were composed was laid in deep slots cut in 
the metal forming the poles, alternate strips of 
insulating material and strip being wound in to 
make the coil. The winding was performed at the 
shops on a large rotating table like that of a boring- 
mill, the strip and insulating material being fed 
from bobbins supported outside the table upon 
which the field-magnet was rotated slowly. The 
workman manipulated the tightly-stretched copper 
while standing on the table, to ensure that the 
layers should lie flat at the bottom of the slot while 
preserving good insulation between each other and 
the - metal at the sides. Between the metal and 
the strip at the sides pieces of insulating board were 
previously inserted. The finished field appeared 
as an almost solid drum, capable of withstanding 
the severe mechanical strains to which it would be 
subjected in service. No possible displacement of 
the coils under centrifugal action would seem 
likely to occur, and the balancing of such a rotating 
piece would be simplified by the absence of former- 
wound coils, such as are used on large slow-speed 
engine-type generators. 

Many tramway power-houses were included 
among the places to be visited, and with few ex- 
ceptions they presented features common to the 
500-volt direct-current system, which has served 
for so many years since first introduced into 
American cities. The overhead trolley reigns 
supreme, except in the large cities, such as New 
York, Chicago, and Washington, where the prin- 
cipal thoroughfares are laid on the conduit system. 
In several cases the conduit was adapted from the 
mechanical traction cable systems formerly occupy- 
ing such streets. Thus, in Chicago, the city of 
magnificent: distances, the only north and south 
service, with the exception of the elevated rail- 
way opened some years ago, was carried on by the 
cable which has now been entirely replaced by the 
electric conduit: system. Passengers. going east 
and west can avail themselves of trolley lines 
across town, to which transfers are given from the 
conduit lines. These cross-town lines intersect the 
cable lines every few ‘‘blocks.” It is not clear 
why trolleys on east and west lines are tolerated 
where the same objections to them must prevail as 
caused their rejection on the lines at right angles. 








Possibly: the company shuns the expense of new 


conduits; in the other case they were already 
constructed for the cable; and, at- comparatively 
small expense, were made to do duty as a recép- 
tacle for electric conductors. 

New York and Boston present .a contrast in the 
system adopted for surface lines. Those on the 
Island of Manhattan are now worked on the high- 
tension alternating-current plan, and by sub- 
stations, located at convenient. points, 500-volt 
direct current is supplied to the feeders. Boston 
adheres to the direct-current generating system, 
the stations being located so as to serve the lines 
direct, without any conversion. The longest 
distance over which power is transmitted from a 
central station at Boston is about eight miles. ' The 
reason given for the continuance of the original 
system in a growing city like Boston is that the 
saving in cost per kilowatt generated at a’ very 
large central station would be off-set by the losses 
in a long transmission and in the rotary converters. 
As the city of Boston and suburbs are situated, 
it is. possible to place generating stations so 
that they may be worked economically. . Most: of 
them are close to tide water, where condensing 
water and cheap handling of fuel and ashes reduce 
the cost of operation, and leave no material ad- 
vantage in favour of very large stations from which 
current would have to be transmitted to greater 
distances. 

The principal exception to the almost universal 
use of the 500-volt direct-current car-motor is the 
single-phase commutator motor, with which the 
cars of the Schnectady-Ballston line are equipped, 
where experiments are being carried out to test 
their applicability under ‘ordinary conditions of 
service. The two motors’ on. each truck are 
permanently ‘connected in series, and take cur- 
rent at 400 volts-from a static step-down trans- 
former in the car. ‘The characteristics of these 
motors are not unlike those of the direct-current 
type, as shown on the curve-sheets, but the start- 
ing torque, and therefore the acceleration, for the 
same supply of energy, is less in the single-phase 
motor. An advantage claimed for this system is 
the fitness of this motor to work on both direct and 
alternating-current systems, so that a car, such as 
that in use at Schenectady, provided with suitable 
trolleys, is able to pass from the direct-current lines 
in a township to alternating-current interurban or 
rural lines. As the hopes of railway men have been 
raised from time to time by the attempts to intro- 
duce a practical form of single-phase motor, 
which afterwards come to little, they have reason 
to be somewhat sceptical about the success 
of such apparatus as a serious competitor against 
the direct-current motor. Let us hope that 
the problem is now in a fair way towards 
solution, and that the inflexible constant-speed 
induction-motor, upon which much ingenuity has 
been spent, may be superseded by one which, 
though retaining the troublesome and costly com- 
mutator, may in the future prove to be efficient and 
amenable to economical control. The more extended 
use of electricity on trunk lines, and on steam rail- 
way tracks for suburban service, would follow the 
practical solution of this problem, upon which more 
than one attempt is being made in America, as well 
as in Germany. To Mr. Arnold we must credit 
the pioneer work which has been done in this 
branch of the railway problem. On June 15, 1903, 
two trips were made with the first experimental 
single-phase motor locomotive on the Lausing, 
St. John’s, and St. Louis Electric Railway. This 
engine was a crude affair (to use his own words) 
and was replaced by a better one, ‘‘ but a few days 
prior to the date set for the public tests, the car- 
house in which it was stored was completely de- 
stroyed by fire.” Another locomotive was built, 
which was successful. 

The visit of the party was made too early to 
witness the realisation of the extensive scheme 
which the New York Central and Hudson River 
Railway is carrying out for the electric hauling of 
all the suburban passenger traffic between New 
York City and a point on the Hudson River 34 
miles away. _The two power-houses to supply the 
energy for this extensive undertaking are still in 
the first stages of construction, and the turbo-gene- 
rators and electric locomotives are on order. The 
electric locomotives, for the first time in the history 
of the railway, are to be of a size commensurate 
with the steam locomotive. Trains of 500 tons will 
be hauled at speeds exceeding 60 miles an hour. 
These locomotives were sufficiently advanced for.the 








visitors to appreciate the striking novelty and bold 
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departure in the design of the motors, The bipolar 
fields, instead of encircling the armature, are pro- 
vided with parallel, vertical pole-faces, between which 
the armature, mounted directly upon the axle, has 
free vertical play. By this device the weight of 
the fields is applied to the frame, and not directly 
upon the axle; thus the shocks of travel are 
mitigated through the springs upon which the 
frame of the locomotive is supported. The lesson 
learnt elsewhere, by placing the weight of the 
fields directly upon the axle, was one which needed 
no repetition to warn the designer against such a 
plan, and the novel feature of straight pole-faces 
was adopted. We understand that experiments 
have been carried out to ascertain the correctness 
of the predictions that were made when this 
motor was devised, and though the results are 
not forthcoming at the moment, the fact that the 
manufacturers are proceeding with the order for a 
number of these machines serves as a tangible 
indication that the working has proved satisfactory 
to the engineer. 

One other novel transportation scheme was seen 
in Chicago, where, within the area of the business 
section, an underground system of tunnels serves as 
highways for the transportation of goods from place 
to place, and the system works so well that it is 
likely to be copied in other cities where much 
merchandise and coal, and other supplies, have to 
be conveyed across a crowded district, It is owned 
by a company called the Illinois Tunnel Company, 
who have statutory powers to maintain a business of 
goods transportation, and also to operate a tele- 
phone system with 10,000 subscribers, the tunnels 
also serving as ducts for the telephone cables. 
The tunnels are about 25 ft. below the streets, 
with a cross-section of horseshoe shape, and 
they communicate directly with the basements of 
the warehouses and stores where the goods are de- 
posited, also with low-level dépéts at the railway 
stations. Thus, there is no handling of the goods 
in the streets, everything being hidden from the 
surface. A chess-board might serve as a plan 
of the system of tunnels, which are spaced at 
regular distances, and which intersect at right 
angles. The cars have a capacity of 7 tons, and 
are hauled by electric locomotives. The chief in- 
terest in this railway is the idea of relieving the 
streets of much of ‘the slow-moving heavy traffic. 
There is nothing novel about the apparatus em- 
ployed to etn oe this end. 

Niagara is yielding up its stores of power to the 
electrical engineer at an accelerated rate, especially 
on the Canadian side of the gorge, where the vast 
works of three companies—the Canadian Niagara 
Power Company, the Ontario Power Company, and 
the Toronto and Niagara Company—are nearing 
completion. The Canadian Niagara Power Com- 
pany is working in conjunction with the Niagara 
Power Company on the American side of the Falls, 
the works of which have been described in detail 
on previcus occasions. All the companies have ad- 
hered to the original plan of vertical generating sets, 
though the units are increased in size up to 12,500 
horse-power. The Ontario Power Company has 
adopted a different arrangement from that of the 
other companies. Instead of wheel-pits cut out of 
the rock, the water is conveyed to the wheels in 
18-ft. steel pipes buried beneath the ground, and 
delivering the water to the power-house situated 
below the Falls, from which it is discharged direct 
into the river. The chaotic condition of the river 
bank at present, while the construction work is in 
progress, certainly mars the natural beauty of the 
andscape ; but we are assured that this is only 
temporary, and that lovers of the beautiful will 
have little fault to find with the restored scene 
when all is completed. The engineer, never too 
careful of ssthetics where utility is concerned, 
in this place of all others must feel that he has an 
interest in the scenery, and that he must not 
sacrifice all the natural besuty upon the altar of 
utility. On the American side the various power- 
houses detract nothing from the beauty of the 
Falls, either as a feature of the landscape or by 
diverting a very inconsiderable amount of the 
water that enters the rapids above the Falls. 
Some of the older power-houses using part of 
the total fall, and situated lower down the gorge, 
cannot be said to adorn the American bank. 
It is unlikely that in the future capital will be 
attracted to any half-considered plans, such as 
those which divert water from the Niagara River 
and use but a small part of the potential energy 
available, The future power-houses wil] be 





on the lines of those already laid down by the 
large power companies, where, in an unobtrusive 
manner, the most is obtained out of the abundant 
store of natural energy which Nature supplies unin- 
terruptedly. Innumerable industries have sprung 
up in the Niagara district to absorb the output 
of the power companies. The visitors had oppor- 
tunities of seeing the most interesting, but as 
these are the very ones about which so much has 
been written, we will pass them over, as we have 
had to do in scores of other instances where works, 
manufacturing establishments, and industries passed 
in kaleidoscopic procession before the eyes of the 
visitors. 

Opportunities were given to those members of the 
Institution of Electrical Engineers ‘so inclined to 
visit the educational institutions along the line of 
march, and at McGill University and Harvard the 
visitors were welcomed and entertained, and con- 
ducted through the laboratories, museums, Kc. 
The University of Pennsylvania at Philadelphia, 
and several technical institutes, including the famous 
Massachusetts Institute of Technology at Boston, 
also threw open their doors to the strangers, and 
many of the staff kindly added their services as 
conductors. The Massachusetts Institute has 
grown to almost unwieldy dimensions.' There are 
now over 1500 students enrolled, and the labora- 
tories have kept pace with the growth of numbers, 
so that the chances of the student to-day to 
obtain laboratory experience are just as good as 
they were, despite the large increase in the de- 
mand. This demand has necessitated a certain 
amount of duplication of laboratory apparatus, which 
may cause a visitor to exclaim, ‘‘Is all this machinery 
necessary to turn out an engineer?” Perhaps not, 
but certainly the Massachusetts Institute has a well- 
earned and high reputation among those who look 
for well-trained ‘technical men. There has lately 
been an agitation for an affiliation between the 
Institute and Harvard University, for the latter 
institution has recently become the possessor of a 
large sum left by a munificent friend for the pur- 
poses of technical education, and it is feared that 
there will be an unnecessary waste of money by 
maintaining two institutions of similar character 
on opposite banks of the Charles River. The 
adumni of the Institute have expressed their dis- 
approval of any arrangement which would sacrifice 
the independence of their college ; but the govern- 
ing body is disposed to view the matter differently, 
and the whole question is still swb judice, no action 
-é recommendation having been made yet by either 
side. 


LLOYD’S REGISTRY AND SHIP- 
BUILDING. 

Tue fact that during the year ending with June 
last there were registered by Lloyd’s 625 new 
vessels, of a total tonnage of 1,079,045, indicates 
very clearly not only the popularity of this institu- 
tion, but also the great responsibility which rests 
upon those guiding its affairs. Since so many ships 
must conform to the regulations laid down by the 
technical officers of the Registry, it results that 
the progress of naval architecture and of marine 
engineering depends largely upon their discretion. 
We fear that this is not always recognised, and that 
there is lacking at times that enterprise which is 
not always associated with monopolist corporations 
or Government departments. In recent years, 
however, the Committee of Management have taken 
a wider view, and have profited very materially by 
increasing the representative character of the Tech- 
nical Cominittee ; the attitude of the organisation 
being now more conducive to progress there is 
much that is hopeful in connection with advance- 
ment in marine construction. By the annual re- 

rt of the Registry which has this week been 
issued, it is indicated that the Technical Com- 
mittee, which is thoroughly representative, has 
prepared extensive revisions, and has taken into 
consideration many important subjects regarding 
the constructional details of ships, including the 
following :— 

The construction, scantlings and riveting of double 
bottoms ; 

The construction and strengthening of engine and boiler 
bearers ; 

The strengthening of vessels at the after ends and in 
the machinery space ; 

The details of bilge suctions ; 

The method of determining the equipment required for 
vessels having deck erections ; 

Steel decks ; 

Deep framing ;° 











The compensation for the omission of a wood middle 

= in a spar-deck ram ay and 3 
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The recommendations of the Technical Com- 
mittee on these subjects were adopted. In several 
directions also experiments have been made, and 
have resulted in various changes. These experi- 
ments established the advantage of fitting inter- 
costal plates to girders under beams, while at the 
same time suggestive results were got as to the 
strength of the various forms of girders now 
adopted to support the decks of vessels. The type 
of side-stringers adopted, and the effect of fitting 
double reversed frames upon the attachment of the 
frames to the shell plating, have also been definitely 
determined. The Committee promise full results 
of these experiments, and these we feel sure will 
be looked forward to with considerable interest. 
The report indicates the extensive character of the 
work carried out by the 293 surveying officers on 
the staff. There have been tested during the year 
655,333 tons of ship and boiler steel, 295,601 
fathoms of chain cable, and 7322 anchors ; while 
freeboards have been assigned during the year to 
409 vessels, representing an approximate gross 
tonnage of 1,100,000. This brings the number of 
freeboards assigned by Lloyd’s, since the passing of 
the Act in 1894, to 12,728. The total number of 
ships now classed in Lloyd’s Register Book is 9672, 
with an aggregate tonnage of 17,706,999. Of this 
total practically two-thirds are British-owned, the 
remainder being foreign. 

There has also been issued this week by Lloyd’s 
Registry their quarterly return reviewing the 
present condition of the shipbuilding industry, and 
this affords a ray of hope, of which, however, too 
much should. not be made. The return takes cog- 
nisance of all vessels exceeding 100 tons now build- 
ing, although vessels representing 25 per cent. of the 
total are not being constructed under the super- 
vision of Lloyd’s. There are now in various stages 
of construction within the kingdom 393 -vessels, 
totalling 1,046,308 tons. This is the highest total 
recorded for over two years, and is 140,000 tons 
greater than that of a year ago. Indeed, only 
twice within the past two years has the work on 
hand exceeded a million tons—in January and July, 
1903. The lowest figure reached for several years 
was at the beginning of this year, when the tonnage 
was 898,478. The improvement is satisfactory, 
but we have yet. a long way to go to equal the 
times of activity, because the million odd tons now 
on hand fall short by 367,000. tons of the maximum 
recorded, the aggregate three years ago having been 
1,414,120tons. Themerchant tonnage launched since 
the beginning of the year makes up the quite satis- 
factory total of 913,000 tons, which is 83,000 tons 
more than in the corresponding months of last year. 
But when comparison is made with the production 
of some of the busy periods, the great falling off in 
activity is made very evident. Thus, for instance, 
in 1899 the vessels launched in the nine months 
made up a total of 1,034,766 tons, or 121,000 tons 
more than in the past nine months. The work en- 
tered upon is of equal volume with that laid down 
in previous periods, excepting during times of great 
activity. Thus in the past three months there were 
commenced 165 vessels, totalling 351,732 tons, which 
is well up to the quarterly average this year ; last 
year the average per quarter was about 265,000 tons. 

These facts suggest that ship-owners are begin- 
ning to have a greater confidence in a revival of the 
world’s commerce, and are therefore anxious to take 
advantage of the exceptionally favourable terms still 
offered by builders in their eagerness to get orders. 
On a former occasion we commented on the nature of 
the financial conditionsaccepted by ship-constructing 
companies, and particularly to the practice of agree- 
ing to payment for work done being extended over 
lengthy periods: we can only remark now that it 
is not surprising that owners are ready to display 
a faith in the future on these agreeable terms. As 
to whether this faith is on a safe foundation time 
alone will show. The increase in tonnage, as com- 
ere with the work on hand a year ago, is due 

argely to more orders for British lines, the tonnaye 
building for them being about 90,000 tons more than 
ayear ago. At the same time there has been a great 
reduction in the tonnage being constructed ** on 
spec.” : this is only equal to 37,829 tons now, half 
what it was a year ago. Several foreign countrics 
are getting larger additions to their fleet than ws 
the case twelve months ago, the most important 
cases being:—Germany, 38,850 tons; Austri:- 
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Hungary, 24,910 tons ; Norway, 24,557 tons ; Hol- 
land, 22,030 tons ;. France, 11,095 tons; and 
Portugal, 7900. tons. In all these cases there is 
substantial additions to. last year’s tonnage. The 
number of very large. ships in course of construc- 
tion continues to increase. Now there are building 
nine vessels exceeding 15,000. tons—a year ago 
from three to five was about the average. There is 
also on hand a sailing ship exceeding 5000 tons. 

As to the distribution of work, Belfast, which 
has remained least affected by the vicissitudes of 
trade for some time, has still 163,010 tons on hand— 
more than a seventh of the total for the United 
Kingdom. This, while about the same as through- 
out this year, is 32,000 tons less than in June of 
last year. Glasgow has greatly improved its posi- 
tion, the totals of 90 vessels and 239,020 tons being 
the highest for nearly two years, and 52,000 tons 
more’ than at the same date last year. The im- 
provement in the Greenock district. recorded three 
months ago is maintained, the total being still 
123,000 tons—25 per cent. better than a year ago. 
The Tyne builders have also shared in the general 
gain, their 212,779 tons on hand being a long way 
better than the low-water. level of 156,499 tons 
recorded a year ago. The same remark applies to 
the Wear, although the tonnage isa little under the 
figure returned for June; at 155,158 tons it is 
nearly 40,000 tons higher than a year ago. Both 
the Tees and Hartlepool districts are worse off than 
at preceding periods. The ships building on the 
former river number 18, and make up 58,510 tons, 
which is below the average even of the past eighteen 
months. At Hartlepool the tonnage is 45,047 
—the lowest recorded for this district for years, 
and barely half the total of periods of activity. 

There is, too, less warship work on hand than at 
any previous period this year, although it exceeds 
the amount of October, 1903. This takes no 
account of the battleships just placed, and referred 
to elsewhere ; but the whole facts show that the 
present isa most favourable opportunity for placing 
orders for further naval ships. The comparison 
with a year ago is as follows :— 








1904. 1903. 
Merchant ships .. 393 of 1,046,308 tons 393 of 906,603 tons 
British warships 
(contract) .. 49 ,, 182,910 ,, aT, WE » 
British warships 
(dockyards)’ .. 9,, 125,500 ,, 12 ,, 128,120 ,, 
Foreign warships 9,, 84,520 ,, 5,, 28,100 ,, 
Total oe 460 ,, 1,389,238 ,, 457 ,, 1,234,178 ,, 


The warships are all in a more advanced stage ; so 
that the increase of 155,000 tons, indicated by the 
above aggregate, suggests a more favourable opinion 
than the actual state of affairs justifies. The 
general result, however, is satisfactory ; doubt 
alone is raised by the question as to whether the 
shipping trade and freights will enable the improve- 
ment in merchant shipbuilding to be developed. 








FACTORIES AND THE LAW OF 
LANDLORD AND TENANT. 

QuEsTIONs of much complexity sometimes arise 
between the landlords and tenants, or, as it will be 
more convenient for our present purpose to call 
them, owners and occupiers of factories. The 
difficulties to which we wish to refer are those 
which occur in relation to the administration of the 
Factory Acts. When the owner of a factory lets 
it on lease, he is, naturally, anxious to free himself 
of every liability in connection with the premises, 
for the payment of a fixed annual rent. With this 
object in view he causes a covenant to be inserted 
in the lease under which the tenant, or occupier, 
becomes bound to pay all ‘ outgoings” in connec- 
tion with the premises. Under such a covenant 
the duty and responsibility of paying rates and 
taxes devolve upon the tenant. Many cases have 
“risen upon the construction of these covenants ; 
and when the occupier is requested to make special 
outlay for paving expenses and the like, it is often 
difficult to say, off hand, whether he is really under 
any legal obligation. 

Having said thus much, we pass on to consider 
whether and how far an owner can divest himself 
of the expense and responsibility of compliance 
with the Factory Acts. 

It is provided by Section 14 of the Factory Act, 
1901, that every factory, erected after a certain 
date, and in which more than forty persons are em- 
ployed, is to be furnished with a certificate from the 
sanitary authority of the district that it is pro- 
vided with such means of escape in case of fire as 








can be reasonably required, and, by Sub-section 2 of 
the same section, that where a factory is not so 
provided, the sanitary authority is to serve on the 
owner of the factory a notice in writing specifying 
the measures necessary for providing such means of 
escape, and requiring him to carry out the same 
before a specified date ; and thereupon the owner 
shall, notwithstanding any agreement with the 
occupier, have power to take such steps as are 
necessary for complying with the requirements. If 
he fails in this duty, he becomes liable to certain 
penalties. 

It follows from the above provision that an 
owner cannot contract himself out of his imme- 
diate liability to conform to the provisions of the 
Factory Acts. He may, however, by inserting an 
express covenant in the lease, bind the occupier 
to pay the expenses so incurred, and upon the 
strength of such covenant it may appear that he 
could bring an action against the occupier to recover 
all sums laid out forthe proper execution of the 
work to the satisfaction of the local authority. 

Pausing for a moment to consider what terms’ in 
a lease will be sufficient to bring about what, from 
the owner’s point of view, is a very desirable 
result, we may refer to the case of Foulger v. 
Arding ((1902)1 K.B., 700). In that case a lease 
contained a covenant by the lessee to ‘‘ pay and 
discharge al! taxes, rates, including main drainage 
assessments and impositions whatsoever, which now 
are or which at any time hereafter during the con- 
tinuance of the said term hereby granted be taxed, 
rated, assessed, charged, or imposed upon or in 
respect of the said premises or any part thereof on 
the landlord, tenant, or .occupier of the same 
premises by authority of Parliament or otherwise, 
howsoever (landlord’s property tax and tithe only 
excepted).” There was no repairing covenant in 
the lease. Notice was. given to the lessor by 
the sanitary authority of the district under the 
Public Health (London) Act, 1891, to abate a 
nuisance caused by a privy on the premises, by re- 
moving the same, and constructing a proper water- 
closet. The lessor thereupon did the work re- 
quired by the notice, and subsequently sued the 
lessee to recover the expense incurred by him in so 
doing. The Court held that this expense was 
covered by the words ‘‘ impositions charged or im- 

osed upon or in respect of the said premises on the 
andlord, tenant, or occupier of the same,” in the 
covenant, and therefore that the action was main- 
tainable. 

So, it is conceived that. under a covenant to the 
above effect, if the Factory Act made no further 
provision, a landlord could compel his tenant to 
completely reimburse him. _ 

There is, however, another enactment in the 
Factory Act which renders the position more com- 
plex. Sub-section 4 of Section 14 of the Factory 
Act provides that if the owner alleges that the 
occupier of the factory or workshop ought to bear 
or contribute to the expenses of complying with the 
requirement, he may apply to the county court 
having jurisdiction where the factory or workshop 
is situate, and thereupon the county court, after 
hearing the occupier, may make such order as appears 
to the Court te be just and equitable in all the cir- 
cumstances of the case. ‘‘The intention of the 
Legislature,” says Mr. Evans Austin in his ‘‘ Law 
Relating to Factories and Workshops,” ‘‘ is appa- 
rently this : While not imposing any legal liability 
upon the occupier to pay the owner the whole or 
any part of those expenses, but having imposed 
upon the owner a statutory expenditure of what 
may sometimes be an abnormal amount, though 
upon his own property, yet, having regard to the 
benefit the occupier may derive from such expendi- 
ture upon those premises, it gives to a county 
court an equitable jurisdiction to order the occupier 
to bear the whole or any part of such expenses if 
it seems to it ‘just and equitable under all the cir- 
cumstances of the case’ to do so.” 

The case of Monk v. Arnold ((1902) 1 K.B., 761) 
appears to show that this is a correct statement of 
the law. It was decided in that case that where the 
lessor of a factory sues the lessee in a county court, 
on a covenant by the lessee to pay all charges and 
outgoings which may be charged or imposed on the 
lessor in respect of the premises, to recover the ex- 
penses to which he has been put in complying with 
the requirements of the sanitary authority under 
Section 7 of the Factory and Workshop Act, 1891 
(a provision similar to that which we have been 
considering), the County Court Judge has jurisdic- 
tion, whatever may be the legal effect and construc- 








tion of the covenant, to make such order, apportion- 
ing the expense between the parties as may seem 
just and equitable to him in all the circumstances 
of the case. 

It should be noted that the jurisdiction to make 
an equitable division between a and tenant 
is vested only in the County Court Judge. If the 
landlord were to seek to recover expenses from the 
tenant in the High Court, he would at once be met 
by the objection that the statute places the whole 
obligation upon the landlord. it would seem, 
therefore, that by a strange oversight the Legisla- 
ture has put the landlord who sues in the county 
court in a better position than the owner or land- 
lord who brings his action in the High Court. The 
position and course of action which the owner should 
adopt was made clear by Mr. Justice Channell in 
the above case. His lordship, in giving judgment, 
said :—‘‘The Legislature put the liability on the 
landlord in the first instance, because it was 
easiest and best in the public interest to make 
him primarily responsible, but they gave the 
County Court Judge power to say how the 
liability should ultimately fall, and for that 
purpose they gave him, as I think, power over 
the contract which had been entered into between 
the landlord and the tenant. If the parties had, 
by express terms, provided for expenses under this 
section of the Factory Act, so that by that contract 
the liability for those expenses fell clearly on either 
the landlord or the tenant, then I do not think it 
would. be just or equitable for the County Court 
Judge to make any other order; but if that 
liability would only fall on either of them by 
reason of some general expression in the covenant, 
sufficient possibly to include such expenses as 
these if the statute had absolutely imposed them 
on the landlord, but not clearly showing that the 
parties had really contemplated the ‘case, and 
intended that one or other of them should bear 
these expenses, whether incurred at. the beginning 
or end of the term, then I think that would. be 
precisely the case in which the County Court Judge 
ought to make such order as niight seem to him 
just and equitable in all the circumstances of the 
case. . . . The section only charges the owner in 
the first instance, and it needs, as it seems to me, 
the. decision of the County Court Judge to make 
the expense a real charge on the landlord for which 
he could sue under the covenant.” 

The above judgment appears to make the course 
which a landlord should adopt reasonably plain. 
If called upon to pay the expenses of providing fire- 
escapes, which ought, in his view, to be borne by 
the tenant, he should disregard for the time being 
the covenants in the lease, and call upon the tenant 
to pay expenses. Upon refusal, application could 
be made to the County Court Judge, who, having 
heard both sides, would arbitrate between the 
parties. If the lease were for a long term of years, 
or if, as in the case suggested by Mr. Justice 
Channell, the tenant had expressly bound himself 
to pay the expenses in question, they would in all 
Re bility be charged to him in their entirety, 

he judgment could then be enforced against the 
tenant in the county court. 

The foregoing observations will serve to draw 
attention to the necessity of making special pro- 
vision in the lease of a factory as to who shall be 
made liable for the expenses of complying with the 
Factory Acts. 








PRODUCTION OF MANGANESE. 

Durine the last few years the demand for man- 
ganese has increased very rapidly, consequent upon 
the manufacture of Bessemer and open-hearth 
steel, and in the future the requirements are likely 
to expand still further rather than to diminish, 
Luckily, there is abundance of manganese available, 
much of it in countries readily.and economically 
accessible, and there is no lack of capital for the 
purpose of opening up deposits. The total output 
of last year is estimated at over 1,000,000 tons, of 
which franin furnished just about half—the ship: 
ments from Poti reaching 387,100 tons, and from 
Batoum 109,445 tons—- Spain and. Portugal 
180,000 tons, India 85,000 tons, and Germany, 
Brazil, and other countries the remainder. For 
the year 1900 the world’s aggregate was about 
800,000 tons, of which 369,000 tons came from 
Russia. While ore-bearing. ground is _ being 
— up in various parts of the world, it is 
ikely that South Russia will continue to occupy 
the front position at least for a number of years 
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to come. It is equal to the demand, and the im- 
proved means of transport between Schiaturi and 
Sharopan have facilitated shipments in recent 
years. Unfortunately for the producers, they are 
lacking in organisation and initiative, and their 
methods of mining the ore are crude, and the 
state of the steel trade during the last year or two 
has been against them, while competition has 
increased. About a year ago a meeting was held 
at Poti, under the presidency of an official of the 
Ministry of Finance, with the object of devising 
means whereby an improvement of the position of 
the manganese trade might be brought about, and 
a syndicate formed of all the proprietors of man- 
ganese ote-bearing lands, which would control 
prices of ore; but no tangible results were 
obtained. The Minister of Ways and Communica- 
tions is to be asked to reduce the present railway 
rate between Schiaturi and Sharopan, which is 
now levied at 7 cents per pood (2d. per 36 Eng- 
lish pounds) for a distance of 22 miles. 

The manganese-mining district covers an area 
of about 100 square miles, and is situated between 
the Caspian and Black Seas. The beds outcrop 
in- many places, and the mining of the metal 
is very easy. Ina report issued by the Council 
of the Conference of Manganese Producers the 
deposits are classified as (a) medium, (b) rich, 
(c) very rich; and it. is stated that the poorest ore 
contains 20 per cent. of manganese. Supposing 
that the chemical and metallurgical industries of 
the world consume 1,000,000 tons per annum, this 
district of Sharopan, as it is called, could supply 
the market with superior manganese ore for fully 
a century. The mines are very dry, and are quite 
free from noxious gases ; the work is done with 
pickaxes only, and instead of artificial supports 
being used, solid blocks of ore 6 ft. thick are left 
standing as props. The ore is, for the most 
part, removed in small wheel-barrows. The sort- 
ing is done in the open air, and only a few 
proprietors and contractors have sheds to pro- 
tect the ore against the rain. Excavations 
are partly filled up with siftings and waste. 
The work of extraction, as well as of transport 
to the surface, is done by occasional labourers, 
either local or fromafar. There are no professional 
miners. Lately, however, among the peasants of 
the neighbourhood enough workmen sufficiently 
experienced in the primitive methods of abstraction 
have been found. 

The quality of the manganese depends upon 
the composition of the ore, and on the cleaning 
and sorting. Owing to its superior quality the 
Caucasian manganese is not submitted to any 
mechanical operation of cleaning. In the mines 
in the region of Sharopan the work is confined to 
the simple sorting by hand of the ore and its separa- 
tion from sandstone, chalk, limestone, &c., which 
form siftings after sorting. The quality of the 
manganese varies according to the care with which 
the work is done. The mining industry, though 
employing a whole population, actually retains 
always its character of a small industry, divided 
amongst a large number of small contractors. 
Sundry attempts at organisation by proprietors 
and small contractors have been until now un- 
successful. No more successful have been the 
large capitalists who tried to organise a rational 
exploitation of the mines. They could not with- 
stand the competition with small contractors, 
who worked the mines without any foresight 
for their future, or without going to any expense 
for the protection of the workings. Therefore, 
until now, large capital appears in the manganese 
industry only as an intermediary between small 
producers and the markets of Europe. . The 
railway facilities are utterly inadequate. Until 
1895 the ore had to be transported a distance of 
25 miles, along the most primitive roads, in carts. 
Since that time, however, a narrow-gauge railway 
has been opened up right vhrough the centre of the 
mining district, but the management charge exces- 
sive rates, and the producers are groaning under 
their tyranny. There is not sufficient plant to deal 
with the traftic. 

Brazil is making very vapid strides in the ship- 
ment of manganese, last year’s total reaching 
nearly 100,000 tons, as against 62,000 tons in 
1900. Seeing that it was only in 1894 that 
the ores were first seriously mined, the progress 
must be allowed to be striking. The ore is said 
by Mr. H. K. Scott to be a very pure black oxide, 
containing from 50 to 55 per cent. of metallic man- 
ganese, and only traces of phosphorus. The best 





varieties exist between layers of impure earthy ores 
of iron and manganese, which lie between beds of 
limestone, and it is the association with these beds 
that generally indicates purity in the manganese 
ore. ‘The latter outcrops near the summit ‘of the 
hills, and varies very much in thickness. It has 
been worked to over 120 yards from the surface, 
and shows no material change in character. It isa 
hard; metallic-looking mineral,: interstratified with 
a softer and hydrated variety.’ The hard portion 
constitutes ab ut 80 per cent. of the whole, and is 
very pure, the impurities apparently having con- 
centrated in the softer portion. From the peculiar 
association of the ore and the ‘‘ jacutinga”’ with 
the enclosing limestone,’ it is surmised that the 
earthy interior is the result of the decomposition of 
the ferruginous and manganiferous limestone rock, 
from which'all but the oxides and quartz material 
has been leached out. The limestone does not out- 
crop, but it is represented by loose flaggy masses 
of rock on the surface, which are considered an 
indication of the near existence of manganese. 

The ore is first excavated by open-cast work- 
ings, which, when no longer practicable, are 
superseded by levels in the hillside, small levels 
being first driven to locate the direction of the 
curving erratic bed of ore. All the levels and 
workings are dry, owing to their altitude, and the 
ore is simply thrown into the shoots’ without the 
necessary picking, the cargoes showing a géneral 
uniformity in their analysis. The amount of ore 
in sight, and of easy extraction without motive 
power, is estimated by Mr. Scott at 2,000,000 
tons on the present Usina Wig properties. The 
demand for manganese in the United States is 
increasing so rapidly that, although produced 
in Virginia, New Jersey, and Colorado in con- 
siderable quantities, it is also imported from 
Russia, Cuba, and South America. Being found 
in nature always more or less associated with 
iron, and often with other metals, it is not in 
practice completely purified in the process of reduc- 
tion, but comes from the furnaces either as spiegel- 
eisen or as ferro-manganese, both consisting practi- 
cally of an admixture of iron, manganese, and carbon. 
If there is more iron than manganese, it is called 
spiegeleisen, and if the conditions are reversed, it is 
called ferro-manganese. In the United States these 
products are made at only three places—viz., Pitts- 
burg, Chicago, and Pueblo. In New Jersey the 
mineral produced is frankimite, being a compound 
of iron, manganese, and zinc, which was formerly 
mined and worked as an ore of the latter metal, 
and may be still. In Virginia the ore is pyrolusite, 
existing in small and large masses and chunks in 
a bed of clay covering about 100 acres in Augusta 
County. This clay is in places 150 ft. thick, and 
even more, and lies in such a position topographi- 
cally that it may be, and is, mined by the hy- 
draulic system, just as auriferous gravel-beds 
are worked, except that the masses of man- 
ganese ore are usually so heavy and bulky that 
they simply drop to the bed-rock as fast as the 
clay is washed away from around them, while 
the latter is carried off through a drainage channel. 
Manganese ores are abundant in the West ; and at 
several points, where fuel is cheap, furnaces for 
smelting them will, no doubt, in time be built. 

Close upon 300,000 tons of the aggregate supply 
is used up in the United States, and that country, 
since the acquisition of Cuba, has taken to 
the development of the large resources of man- 
ganese which the island is known to possess. In 
the province of Santiago de Cuba there are 
88 manganese mines, covering 4015 hectares. The 
deposits lie in the San Maestro range on the 
south coast, extending over a distance of 100 
miles between Santiago and Manzanillo. Min- 
ing has now been resumed with every prospect 
of continued increase and prosperity. The chief 
properties are the Macio on the sea coast, 35 miles 
from the port of that name ; the Portillo, situated 
further westward, which produces ore that gives 
only 36 per cent. of manganese ; the Boniato, Dos 
Bocas Margarita, Avispero (which yield ore of 
remarkably fine quality, running to 56 per cent. 
of metallic manganese), San Juan, and numerous 
other groups which could be made very productive 
and very profitable with the expenditure of only a 
little capital. 

In the Province of Huelva, in Spain, manganese 
has been produced for close upon half-a-century 
past, but it is only during the last ten years that 
the increase has been rapid. Mr. M. V. Sevoz 
was the first engineer to direct attention to the 





manganese deposits of the Province of Huelva, and 
under his direction several mines at Villanueva de 
los: Castillejos were started in the year 1858 to 
work the pyrolusite-psilomelana ores that cropped 
out at the surface. Soon afterwards Baron de 
Bache began to work mines in the same district 
and inthe vicinity of Alosno. In 1874 the Weldon 
process was invented, by which the manganese 
used was largely regenerated, and four years later 
there was a further development with the appli- 
cation of manganese in the manufacture of steel 
on a large scale. There was a very lively demand 
for the ores, and the fact that it was now the 
metal that was chiefly required—and uot the 
oxygen contents, as was formerly the case—led to 
the opening of several mines that had been neg- 
lected, owing to the low proportion of dioxide in 
the ores, which contained, however, large quantities 
of metallic manganese. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS AT ST. LOUIS. 

On August 25 about sixty members of the Insti- 
tion of Electrical Engineers left London for Boston, 
vid Liverpool, sailing in the White Star Liner s.s. 
Republic. On their arrival at Boston on Sept- 
ember 2, the formal business of their visit began 
in the evening by a reception at the Hotel Vendéme, 
where the party was welcomed by Governor Bates. 
An excellent programme had been arranged by the 
committee of the American Institute of Electrical 
Engineers in New York. On September 3 a visit 
was paid to the Boston Edison Lighting Station ; 
the party then proceeded in automobiles to the 
Boston Telephone Exchange, and afterwards to 
Harvard University, where they were entertained 
at lunch by the Governors. Later in the day some 
of the principal buildings and museums were 
visited. Returning in special cars, an opportunity 
was afforded the visitors of inspecting the Massa- 
chusetts Technological Institute. In the evening 
the party left by train for Fall River, proceeding 
to New York in a typical American river boat. 

On Sunday the New York Reception Committee 
welcomed the party on the wharf, and drove them 
to their hotels in automobiles. In the afternoon, 
thanks to the courtesy of Mr. J. G. White, a river 
trip was made, first up the River Hudson, and after- 
wards down as far as Coney Island, where the 
party landed. 

September 5, being Labour Day, was rather 
inconvenient .for seeing works in New York. 
However, a few of special interest were visited. 
Meeting at the City Hall, the party was taken, in 
one of the new Interborough Rapid Transit Com- 
pany’s trains, to the Columbus Circle Station, 
where the construction of the track, tunnel, and 
rolling-stock, excited much interest; the visitors 
were the first to travel in a fully-loaded train on 
this line, which will be opened to the public in 
the course of a month or two. Arriving at 
Fifty-ninth-street, the new power-station of the 
Interborough Company was visited. This station 
is one of the largest in New York, and is equipped 
with the 5000-kilowatt three-phase Westinghouse 
generators coupled to Allis-Chalmers engines. At 
the New York Central Pier close by, two 
steamers were waiting to take the visitors to the 
Kingsbridge Generating Station. En route the 
New York Fire Authorities gave an exhibition prac- 
tice with one of their fire steamers, demonstrating 
how easily this type of fire-engine can be handled 
with either a single jet at a great altitude, ora multi- 
plicity of smaller jets playing at a lower level. 
When the Kingsbridge Generating Station of the 
New York Railway Company had ‘been inspected, 
the steamer proceeded down the Harlem River to 
the Edison Lighting Station, luncheon being served 
on board during the trip. At the Edison Station 
special interest was taken in the Curtis steam- 
turbine set, which had been recently installed. 

In the evening the American Institute gave a re- 
ception and banquet at the Waldorf-Astoria Hotel, 
which was attended by about three hundred members 
and visitors. Mr. Bion J. Arnold, President of the 
American Institute, presided, with Mr. R. Kaye 
Gray, President of the Institution of the Electrical 
Engineers of Great Britain, on his right, and Pro- 
fessor Ascoli, President of the Associazione Elettro- 
tecnia Italiana, on the left. Mr. C. V. Fornes, of 
the Board of Aldermen, representing the City of 
New York ; Professor Elihu Thomson, Chairman 
of the Organisation Committee of the International 
Electrical Congress ; W. von Siemens, of Berlin ; 
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Professor Perry, C. A. Coffin, C. F. Scott, 
Colonel R. E. B. Crompton, Dr. R.-T. Glaze- 
brook, and many other eminent engineers, were 
among the party. A large number of the members 
of the American Institute were also present, and a 
number of ladies. The speeches after dinner were 
brief, in consideration of the early hour at which 
the visitors had to leave the next morning. 


The following morning, September 6, the party | 


left at an early hour in a special Pu‘lman train for 


Schenectady, where they were entertained to lunch | 
by the General Electric Company, and afterwards | 


inspected the works. Special interest was centred 
in the construction of the Curtis steam-turbine, 
and the electrification of the Ballston division of 
the Schenectady Railway Company’s lines by the 
General Electric Company’s compensated singie- 
phase series-motor system. As we have recently 
published a considerable amount of matter on these 
features, as well as an account of the General 
Electric Company’s works at Schenectady, further 
comment is unnecessary. ‘° 

At Ballston the party again took the Pullman 
train and proceeded to Saratoga, where dinner was 
served ; sleeping on the train, they arrived at Mon- 
treal early on September 7. Here, as guests of the 
Mayor and Corporation, they visited Lake Ontario, 
and were taken down the Lachine Rapids in a 
steamer specially provided for the purpose. In the 
afternoon cars were lent by the Montreal Street 
Railway Company to afford the visitors an oppor- 
tunity of seeing the principal objects of interests in 
the city, and later a reception was given by the 
Chancellor and Governors of the McGill University, 
where the electric and other laboratories were in- 
spected. Inthe evening a garden party was given 
by the local reception committee at the Forest 
and Stream Club, Dorval. 

On Thursday, the 8th, arrangements were made 
to visit the more important works in the neigh- 
bourhood of the town, or the Shawinigan Falls, 
where a 50,000- volt transmission plant is installed. 
The majority chose the latter excursion, and pro- 
ceeded to the Falls, 85 miles distant from Mon- 
treal. The transmission lines run parallel with the 
railway, and, from an Englishman’s point of view, 
appeared to be of very light construction for carry- 
ing so high a voltage. There is little protection 
afforded the line, and the insulators were decidedly 
small compared with our ideas. The visitors were 
entertained at Shawinigan, where a lunch was given 
by the Power Company. After lunch the magni- 
ficent Falls were visited and the power-station 
inspected. The latter is equipped with three 5000- 
kilowatt turbo-generators, comprising one Dick- 
Kerr and two Westinghouse units. The company 
also furnishes hydraulic power for working a paper 
mill and an aluminium factory in the vicinity. It is 
interesting to note that it is more convenient for 
these factories to take energy in this form than as 
electrical power. Preparations were in progress 
for the installation of a 10,500-kilowatt generator, 
which, when erected, will be one of the largest in 
the country. 

Montreal was left in the evening of September 8, 
the party travelling vid the Canadian Railway to 
Niagara, which was reached about 9 a.m. the fol- 
lowing morning. Here, of course, the Niagara 
Falls were the principal object of interest. 

The power-house of the Niagara Falls Power 
Company, where ten 5000-horse-power and eleven 
5500-horse-power turbines, are installed, was visited 
in the afternoon. Here two-phase 25-cycle current 
1s generated at a pressure of 2200 volts, and trans- 
formed up to 22,000 volts for the long-distance 
distributing systems; and to 11,000 volts for the 
more distant of the local power-consumers. 

On leaving Niagara, train was taken for Chicago, 
which was reached at 7 a.m. on September 10. In 
the morning a number of power-stations and fac- 
tories were visited, the most important, perhaps, 
being the Fisk Génerating Station of the Common- 
wealth Electric Company. This is of special inte- 
rest, having a large number of turbines installed, 
and we believe it to be one of the first stations to 
employ a turbine plant on a large scale. The 
Automatic Electric Company’s Telephonic Exchange 
attracted much attention by those who had not 
previously seen this system in operation, but as 
we shall shortly publish an account of this in con- 
nection with our series of articles on the electrical 
exhibits at the St. Louis Exhibition, further com- 
ment here is unnecessary. 


members of the party, and, by the courtesy of Mr. 
Arnold, the system and its mode of operation were 
explained. In the afternoon some of the party 
drove round the city in automobiles, and others 
took a trip on Lake Michigan. In the evening an 
informal dinner was given by the Local Reception 
Committee at the Auditorium Annexe. Once more 
travelling by night, the members of the Institution 
proceeded to Springfield, which was reached at 
about 7.30 a.m. on Sunday morning, the 11th, and 
there paid homage at the tomb of Lincola. From 
here train was taken to St. Louis, which was 
reached about mid-day. 

At this point the Institution party joined the 
members of the different scientific societies assein- 
bled at St. Louis from various quarters of the 
world, to take part in the Fifth International Elec- 
trical Congress, which it had previously been 
arranged should take place during the week dating 
from September 12 to 17. As is usual on such 
occasions, a vast amount of work has to be ac- 
eomplished in so short a time that it is impossible 
to digest one-half of the valuable information col- 
lected till a later date. Considerably over 150 
papers had been prepared to be read during the 
week. It was found necessary to divide these into 
eight groups, ranging from A to H. 

The following arrangements were made by the 
local reception committee for the entertainment of 
the Congress on the Exhibition grounds during the 
week :—On Monday evening, September 12, at 
8 P.M.,.a reception was given by the local reception 
committee to meet the officers, delegates, and 
members of the Congress at the New York State 
Building at the Exhibition. On Tuesday evening, 
from 5 P.M. to 7 P.M., a reception was given by the 
Associazione Elettrotecnica Italiana, at the Italian 
National Pavilion, to all the members of the Inter- 
national Electrical Congress. On Wednesday, the 
14th, luncheon was served in the Palace of Elec- 
tricity, and from 8 p.m. to 11 p.m. the exhibitors 
in the Palace of Electricity received the members 
of the Congress at a reception. On Friday, from 
4 p.m. to 6 p.m., the British Commissioner, Colonel 
Watson, and Mrs. Watson, received the members of 
the International Congress at the British National 
Pavilion. On the evening of the same day a dinner 
was arranged by the local organising committee for 
the foreign delegates of the Congress in the German 
Pavilion, to which the members of the foreign 
societies were invited, and other members of the 
Congress admitted by subscription tickets. 

The general officers elected for the Congress 
were as follows :— 

President: Professor Elihu Thomson. | Vice- 
Presidents: Mr. Bion J. Arnold, Chairman of 
Executive Committee; Professor H. S. Carhart; 
Professor W. E. Goldsborough ; Mr. C. F. Scott; 
Dr. S. W. Stratton. General Secretary: Dr. A. 
E. Kennelly. Treasurer: Mr. W. D. Weaver. 
Honorary Vice-Presidents : Professor Moise Ascoli; 
Dr. R. T. Glazebrook, F.R.S.; Sefior Antonio Gon- 
zales ; Colonel R. E. B. Crompton, C.B.; Mr. R. 
Kaye Gray; Professor L. Lombardi; Professor 
John Perry, F.R.S.; M. Henri Poincaré. 

In response to invitations by.the United States 
Government, the following foreign Governments 
sent official representatives to the Chamber of 
Delegates of the Congress :-—— 


Argentine Republic: Dr. Jorge Newbery. 

Austria-Hungary : Professor Charles Zipernowsky. 

Australian Colonies: Mr. John Hesketh. 

Canada: Mr. Ormond Higman. 

Denmark and Sweden: Professor Svante Arrhenius. 

France: M. Poincaré; M. Guillebot de Nerville; M. 
Paul Janet ; M. Ferrie; M. Dennery. 

Germany : Kaiserlich Postrath Litzrodt, to the Congress 
at large. : 

Great Britain: Colonel R. E. Crompton; Dr. R. T. 
Glazebrook, F.R.S.; Professor John Perry, F.R.S. 

Hungary: Joseph Vater; Bela Gati. ; 

Italy : Professor Moise Ascoli; Professor L. Lombardi; 
Ing. A. Maffezzini ; a, ag Luigi Solari. 

fodia: Mr. J. C. Shields. 


the space at our disposal we can only give a general 
idea of the proceedings. 

On Tuesday morning, September 13, various 
papers were read at the Coliseum, and some very 
useful discussions followed, the most important 
being given at the joint meeting of the American 
and English Institutes of Electrical Engineers in 
Section A, when Dr. F. A.-Wolff read a very ‘able 
paper on *‘ Electro-magnetic Units.” The following 
members may be mentioned as contributing the 
most valuable information during the lively dis- 
cussion which ensued :—Dr.: Glazebrook, of the 
National Physical Laboratory ; Professor Webster, 
Professor H. S. Carhart, Professor G. W. Patter- 
son, Dr. A. E. Kennelly, Professor Ascoli, Professor 
Perry, and others. . 

On Wednesday, September 14, at 10 a.m., the 
General Convention of the American Institute of 
Electrical Engineers was held in the Festival Hall 
in the Exhibition grounds, when Mr. Bion J. 
Arnold, President, delivered his — presidential 
address. Immediately afterwards there was a very 
valuable discussion between the members of the 
Institution of Electrical Engineers of Great Britain 
and the members of the American Institute of Elec- 
trical Engineers,-on the different methods and 
systems of using alternating current in electric 
railway motors. - We shall publish a somewhat full 
summary of this discussion,,;as it was of much 
interest and importance. 


(To be continued.) 








NOTES. 

New BrivGe over THE WEAR AT SUNDERLAND. 

A coytract has just been let to Sir William 
Arrol and Co.;;Limited, Glasgow, for the con- 
struction of a new road and railway bridge over 
the River Wear at Sunderland, which has been 
designed by, and will be constructed under the 
supervision of, Mr. C. A. Harrison, engineer-in- 
chief of the North - Eastern Railway Company. 
The new bridge, which has, with its approaches, a 
total length of about a mile and a-half, and will re- 
present, when completed, a value of 300,000/., has 
several interesting features. It is a two-deck 
bridge, the roadway being on the lower level, as 
this greatly facilitates the arrangement of gra- 
dients down to the street level at each end of the 
bridge. The main river-span is to be 350 ft., and 
the headway above high-water level of ordinary 
spring tides will be 85 ft. clear. On the south side of 
the river there will be one side-span of about 220 ft., 
and on the north side, extending over shipbuilding 
works, there will be two side-spans, each of 220 ft., 
the remainder of the length being made up of six- 
teen arches, with banking. An interesting feature 
of the work will be the sinking of the foundations, in 
which Messrs. Arrol, and particularly their general 
manager, Mr. A. S. Biggart, have had considerable 
experience. The river caisson in -this.case will 
require to be sunk to a depth of from 80 ft. te 90 ft., 
and on this masonry piers will be built. The main 
girder span will absorb from 2500 to 3000 tons, the 
girders being of the lattice type, with a total depth 
of 42 ft. The two main girders will be placed at a 
clear distance of 26 ft. apart, which represents the 
width of the roadway, which has a headway of 
18 ft. The double line of railway will be carried 
on transverse girders, supported on the main lattice 
members at about 20 ft. above the bottom boom. 
Outside the main girders there will be footpaths 
7 ft. wide, while, at the extreme outer end of these 
cantilevers, provision.will be made for carrying gas 
and water-mains. It is provided in the contract 
that there will at no time be any obstruction in the 
fairway of the river, so that the large river spans 
will require to be erected by overhang. 


MAGNETISATION OF WIRES UNDER ToRSION. 


In taking up the question of the influence of 
mechanical torsion on circularly magnetised wires, 





Mexico: Sefior Rafael P. 14 : 
Spain: Miguel Otamenti, C.E.; Antonio Gonzales, | 


EK. 
Switzerland : Professor Ferdinand Weber. 

On Monday, September 12, the work of the | 
Congress started. The opening ceremonies took | 
place in the Music Hall of the Coliseum, at Olive | 
and Thirteenth-streets, at 9.30 a.m. At1l1 a.m. the | 
meetings, in eight different sections, began on the | 
second floor of the Coliseum. Many of the papers 





The new subways in Chicago, to be used for the 


Tapid transit of goods, were visited by certain | 


contributed were of high importance ; but, unfor- | 
tunately, very few of them were printed, and in| 





first investigated by G. Wiedemann forty years ago, 
and little studied since, H. Gerdien has, at Gottin- 
gen, arrived at some peculiar results, which ought to 


'Jead to further research. The wires were circularly 
'magnetised by passing a current, usually of 0.8 


ampere, through them, and suspended east-west, so 
as not to be longitudinally magnetised. by the 
terrestrial field. There was no longitudinal stress. 
As accumulative effects were to be inquired into 
the magnetometer method was applied ; the bal- 
listic method would not have been suitable. Under 
cyclical torsion, a longitudinal magnetisation 1s pro- 
duced in wires of nickel and iron. When nickel 
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is twisted to a right-handed screw, the sense of the 
longitudinal magnetisation is opposite to the direc- 
tion of the magnetising current ; under left-handed 
torsion the magnetisation is in the sense of the 
current; the opposite holds for iron. In other 
words, the magnetic moment increases in nickel 
with left-handed torsion, and in iron with right- 
handed torsion. When magnetic moment curves, 
like hysteresis curves, are plotted for nickel under 
torsion, these curves are asymmetrical to the zero 
line of moment—i.e., the greater half of the curve 
lies on the upper side, and, on reversing the current, 
on the lower side. But under higher torsion this 
asymmetry vanishes more and more. This is pro- 
bably connected with the tension and compression 
stresses and strains. With small torsion intervals, 
the moment lags behind the torsion angle ; with 
large intervals when inelastic deformations become 
noticeable, the moment takes the lead. When the 
total torsion is small, the moment is greater on the 
return curve under reversed torsion; but when 
the torsion is large, the moment diminishes on re- 
versing the torsion. This effect is more marked in 
nickel than in iron. Theoretically, the longitudinal 
moment produced should be proportional to the 
square of the diameter of the wire. This is not con- 
firmed, and the peculiar differences between iron 
and nickel would appear to form a promising basis 
for further. investigation. The account of Gerdien’s 
researches in the ‘* Annalen der Physik,” vol. xiv., 
page 51, does not contain the particulars of his 
mechanical arrangements, for which his dissertation 
has to be consulted. 


Tue AUSTRALIAN LEATHER TRADE. 


The falling off in the exports of Australian leather 
to Great Britain during the last few years is causing 
some uneasiness in the leather trade of the Common- 
wealth, as this country is by far the most important 
market for such goods. New South Wales, the 
principal leather-exporting State, sent to this 
country in 1902, the latest year for which official 
returns are available, hides to the value of 367,0841., 
which, although above the average value for the 
previous three years, shows a falling off from the 
figures of 1899. The exports from Victoria are 
next in importance, and here the decline is very 
marked. Between the years 1901 and 1902 the 
value dropped by 79,656/., a reduction of over 
33 per cent., anda further decrease will probably 
be shown by the returns for last year. In South 
Australia also the same downward tendency pre- 
vails ; for although the last returns are slightly more 
favourable than those of the preceding year, they are 
16 per cent. lower than the average of the two years 
previous. Various reasons are given for this unsatis- 
factory state of affairs. The stringent Factory 
Acts in force in Victoria are said to restrict the 
ability of local tanneries to compete with other 
countries in the open market, and the Arbitration 
Acts are indirectly burdensome by keeping the cost 
of labour unnaturally high. In addition to these 
causes the trade is being injured by the practice of 
‘loading’ the hides with various adulterants, of 
which the principal is chloride of barium. Sys- 
tematic adulteration is said to be carried on by 
many of the factories in New South Wales; but 
the tanners say that in many cases the hides are 
‘*loaded” by middlemen before reaching the 
factories. The addition of barium results in a 
striking increase in the weight of the hide, but 
affects the leather injuriously. Chloride of barium 
acts as a poison when taken internally, and the 
dust, evolved in the processes of making up leather 
which has been treated with it, is dangerous to the 
health of the workmen. The Public Health Act 
of New South Wales, however, only deals with the 
adulteration of food and drugs, sc that the 
inspectors are powerless to interfere in the 
matter ; but it is probable that legislation will 
be introduced to prohibit. the importation of 
chloride of barium inte the country. A new 
adulterant called tannadium, a compound of sul- 
phate of soda, has recently been imported from 
the United Kingdom, and this is also the subject 
of inquiry. 


Catcrum Carpipe as A Resistance MATERIAL. 


A new resistance material for electric heating 
apparatus or metallurgical furnaces has recently 
been proposed by Dr. 0. Frohlich, of Berlin. 
Ne to the present resistances for this purpose have 
belonged to one of four kinds: isolated metallic 


wires or thin metal sheets ; artificial carbon resist- 
ances ; mixtures of finely divided carbon or metal 





compressed along with substances which, when cold, 
have very slight conducting properties ; and artificial 
carbons also having the characteristic of bad con- 
ductance when.cold. Metallic resistances of the first 
kind need not be considered for industrial.purposes, 
and those of the second kind, besides having. to 
be covered with a coating of glaze, have so lowa 
mone resistance that they can hardly be em- 
ployed on circuits of over 100 volts. Composite 
resistances of the third class have the disadvantage 
that the relative specific resistances of the con- 
stituents when hot and cold are not uniform, and 
there is a great tendency for the formation of 
cracks due to unequal expansion. Further, in 
order that the substance may permit the passage 
of current when cold, it must contain continuous 
veins of conducting material amounting to about 
20 per cent. of the whole, and this reduces the 
resistance so much that it becomes unsuitable 
for industrial voltages, at least on apparatus of 
any considerable size. The formation of a crack 
may also render it useless on account of the non- 
homogeneity of the material. The employment of 
resistances of the fourth class necessitates some 
method of warming by extraneous heat before suffi- 
cient current can pass to maintain the temperature, 
and this is a serious hindrance to their usefulness. 
Dr. Frohlich proposes to avoid most of the faults, 
inherent in the systems mentioned above, by em- 
ploying as resistances cast homogeneous substances 
conducting when cold. There is then no need for 
initial warming, and the heating by the current 
takes place uniformly. Ifa crack appears, it may 
be remedied by inserting a piece of carbon so as to 
short-circuit it. When currentis then passed, the 
points in contact with the carbon melt, and the 
adjacent sides of the crack unite. The conductivity 
of the material must be low so as to allow of the 
application of common industrial voltages. This is 
not the case with the cold conducting bodies em- 
ployed hitherto, but carbide of calcium fulfils the 
conditions required. Its conductivity when cold is 
low, but has been proved not to be dependent upon 
the presence of particles of pure carbon, and its 
resistance when hot is sufficient for the pur- 
pose required. Resistances of calcium carbide 
can be made in the electric furnace by insert- 
ing the ‘contact-pieces in a bath separated by a 
quantity of the resistance material. Between the 
contact-pieces and the carbide, pieces of carbon 
are tightly packed, which fuse when current is 
passed, and the whole becomes a homogeneous mass, 
which may be transferred to any mould desired. 
The resistances may be heated by the current until 
the interior becomes soft or even fluid, though it is 
best to make them of a flat form by dividing the 
liquid material by means of plates of some sub- 
stance not attacked by melted carbide. 


THe New British BatriesHips. 


The orders for the two battleships included in 
the Navy Programme of 1904-5 have been placed. 
One of these is to be built at the new works at 
Dalmuir-on-Clyde of Messrs. William Beardmore 
and Co., Limited, fully described in last week’s 
ENGINEERING, and the other at the works. of 
Palmer’s Shipbuilding and Iron Company, Limited, 
Jarrow-on-Tyne. These battleships, the first de- 
signed by Mr. Philip Watts since he. was appointed 
Director of Naval Construction and Assistant Con- 
troller, mark a large step in advance, especially 
in respect of gun-power and of armour protec- 
tion. For many years it has been the invariable 
practice to fit four 12-in. guns into our battleships 
as a primary armament, and, up till the design of 
the King Edward VII. by Sir William White, the 
secondary armament was exclusively of 6-in. quick- 
firers. But it had long been urged that, in view 
of the greater resistance of armour to penetration, 
these quick-firers would be ineffective in a fleet action 
fought at about 3000 yards’ range. In the King 
Edward VII. class four 9.2-in. guns were substituted 
for a corresponding number of 6-in. weapons; while 
this was a useful addition to fighting power, it was 
still considered by some that the remaining 6-in. 
guns were inadequate. Mr. Watts has now dis- 
carded them, and the armament of this new Lord 
Nelson class includes four 12-in. and ten 9.2-in. 

ns. At the same time the length of the guns 

as been increased—the former from 40 to 45 
calibres, and the latter from 45 to 50 calibres. So 
that, separately, as well as collectively, the ord- 
nance of the new ships has much greater fighting 
power than that of the preceding ships. The 9.2-in. 
guns will be mounted, eight of them in pairs, 





within gun-houses over the upper deck, while the 
two remaining weapons will occupy central posi- 
tions-on each broadside. It is important to uote 
that thus none of the guns will be placed at a lower 
level than the upper deck, while the machine-guns, 
numbering fifteen 12-pounders, twenty-three 3- 
pounders, and two Maxims, will be mounted on 
the central battery behind, and at a higher level 
than, the main guns, so that they will command the 
whole sea area within torpedo range of the battle- 
ships. As regards armour, the more vital parts of 
the ship will be protected by broadside armour of 
greater thickness than has yet been adopted since 
the latest quality of carburised steel was iutro- 
duced, 12-in. steel being more extensively adopted 
than hitherto. The side-armour extends from 5 ft. 
below the water-line to the upper deck, which level 
is also armoured in the vicinity of the. guns, and 
this side-protection extends, although of reduced 
thickness, forward to the ram. There will be five 
submerged torpedo-firing tubes. ~The Palmer ship 
will be fitted with Babcock and Wilcox boilers, and 
the Beardmore ship with Yarrow boilers. The 
machinery for this latter ship is to be constructed 
by Messrs. Hawthorn, Leslie, and Co., Newcastle- 
on-Tyne, under sub-contract with the builders. The 
engines are to be of 16,750 indicated horse-power, 
each engine having a high-pressure cylinder of 
322 in., an intermediate of 52? in., and two low- 
pressure cylinders of 60 in. in diameter, with a 
stroke of 48in. Full power is to be developed with 
the engines running at 120 revolutions, and taking 
steam at 250 lb. pressure; but the boilers will 
work at 2751b. There will be fifteen boilers in 
each ship, the total weight of machinery in the 
Beardmore ship. being 1545 tons, and in the Palmer 
ship 1560 tons. The vesselsare rather shorter than 
the King Edward class, being 410 ft., as compared 
with 425 ft., but they havea beam of 79.6 ft., as com- 
pared with 78 ft., and their depth is 43 ft. 1} in., 
as against 42 ft. 1lin. The hull is of slightly less 
weight, and at the same time the cost is less. The 
weight of the armour ,of the new ships is barely as 
great as in the King Edward VII. class, but the 
thickness is more directly proportioned to the vital 
nature of the area to be protected, and the protec- 
tion is therefore more effective throughout. There 
is a slight. saving in weight in the machinery, 
since no cylindrical boilers are being fitted. The 
whole of the economy in weight from the various 
items, as well as the increase in displacement, 
is utilised for the increase in gun-power and ammu- 
nition, the result being that greater offensive 
quality has been attained in this ship with a very 
slight increase in total displacement, the new vessels 
being 16,500 tons, while the earlier ships were 
16,350 tons. 








Tue Great Nortu-West.—In 1901 the wheat storage 
capacity of elevators and grain warehouses in the Cana- 
dian North-West was 2,436,000 bushels, divided among 
88 elevators and 21 warehouses. Last year the corre- 
sponding storage capacity had increased to 5,105,000 
bushels, divided among 176 elevators and 23 warehouses. 





CayapiaNn Paciric Ramway.—During the last three 
years the stock and share capital of the Canadian Pacific 
Railway Company has been increased by 43,788,468 dols. 
In the same period 769 miles of railway were added to 
the system, and 200 miles more practically completed. 
Atlantic and Pacific Coast steamship lines have been 

uired and supplemented at a cost of about 8,000,000 
a Rolling-stock has been increased by nearly 4 per 
cent., at a cost of over 12,000,000 dols. ; extensive and 
modern machine-shops have been provided at Montreal 
and other points, at a cost of near x 4,000,000 dols. ; the 
ards and terminals at Montreal, North Bay, Fort Wil- 
iam, Winnipeg, Brandon, Broadview, Regina, Mooce- 
jaw, and other pcints are being enlarged, and in many 
cases more than doubled in size. Additional grain- 
elevators have been provided at Fort William and Fort 
Arthur, and an: important sum has -been expend 
in the reduction of gradients, and in the improve- 
ment of alignment, to secure an increase in the haulage 
capacity of the locomotives. Mills, new crossings, and 
sidings have been built, and others lengthened to accom- 
modate — trains. During the three years the gross 
revenue advanced from 30,856,000 dols. in 1901 to 
46,469,000 dols. in 1904, or an increase of 51 per cent. 
The land grant bonds outstanding at the end of the 
financial year 1901 amounted to 17,831,000 dols., while at 
the end of the financial year 1904 only 11,500,000 dols. 
remained to be provided for. With the construction of @ 
second track between Fort William and Winnipeg, upon 
which work will be commenced this autumn, the main 
lines west of the lakes will be in excellent shape, but 
many branch lines, upon which there has been a large 
increase of business, will require attention. Some = 
tions of the system east of Lake Superior can be improve 
with good results, and additions to the locomotive and 
car equipment must continue to be made. 
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HOPKINSON’S CENTRE-PRESSURE STOP-VALVE. 


CONSTRUCTED BY MESSRS. J. HOPKINSON 
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THE increased pressures and temperatures of steam, 
which are now becoming common, have necessitated 
greater attention being paid to the design of many 
details of a steam plant which were formerly con- 
sidered of minor importance. ‘The difficulties of open- 
ing and closing a stop valve of the ordinary type 
under high steam-pressure, and of keeping it steam- 
tight when closed, have become increasingly apparent, 
and to meet them Messrs. J. Hopkinson and Co., 
Limited, Huddersfield, have brought out a type of 
valve which we illustrate above. Fig. 1 shows a 
section of the valve when closed. The main casting 
is of the usual pattern, except that it is arranged for 
‘wo seatings, above and below the central web respec- 
tively. The upper or main valve is connected to the 
external bridge, which has a limited sliding motion on 
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the pillars, so that valve and bridge move up and 
down together. The lower or control valve is mounted 
on an independent central spindle (Fig. 4) which can be 
separately rotated. An ordinary hand-wheel above 
operates both the main and control valves in 
the following manner :—On turning the hand-wheel 
in the proper direction, the screwed sleeve which 
is keyed to it revolves, and the floating bridge 
and main valve commence to rise. When this valve 
is full open, as in Fig. 5, the bridge comes in contact 
with the stops, and further rotation of the wheel causes 
the central spindle and control-valve to descend, as 
shown in Fig. 6, permitting steam to pass through the 
combined valve. In shutting off steam the control- 
valve rises first and is held to its seating by the steam- 
pressure; the main valve then descends with no more 
resistance than the slight friction of the stuffing-box. 
It will be seen that not only is there a double check 
on the escape of steam, but that there is no mechanical 
strain required to tighten, which damages and distorts 
the seating. The main valve does not open or close when 
steam is passing, so that its seating is not liable to be 
cut by the high velocity of wire-drawn steam ; and as 
both valves are free from guides or projections of any 
kind, the steam flow is unimpeded and no troubles can 
arise from unequal expansion and distortion. The 
control-valve may be removed by taking off the 
bottom cover, without interfering with the top cover 
joint, main valve, or spindle in any way. This type 
of valve is also arranged with the inlet beneath for use 
as a boiler-junction valve, both patterns being made 
in sizes from 3-in. to 12-in. bore, with either iron or 
steel bodies. 








INDUSTRIAL NOTES. 
At the annual meeting of the National Miners 
Federation of Great Britain, held in Bristol last week, 


the new President, Mr. Enoch Edwards, referred to the 


loss sustained by the, death of Mr. Benjamin Pickard, 
M.P., the previous president. The association also 
lost Mr. Cowey, one of the founders of the Federation, 
and one of the most level-headed of the Council of the 
Federation—the stalwart delegate of Yorkshire. In 
his presidential address Mr. Edwards alluded to the 
Miners’ Eight Hours Bill, a measure that has made no 
progress, although it twice passed the second reading 
in the House of Commons. He suggested whether it 
would not be wise to adopt the provisions of the French 
Bill, which would gradually reduce the working hours 

ear by year until the eight hours’ limit was attained. 
Bach a method and p ure would probably minimise 
the opposition of the mine-owners. But the opposition 
of the latter seems to be more against the idea of a 
statutory law than to the eight-hour day itself. 
The president referred to the first miners’ conference, 
held at Leeds in 1863. Much has been done since 
then. As amatter of fact, all legislation for the safety 
of miners and for their protection as to health, wages, 
by the check-weighers’ clauses in Acts of Parliament, 
and a host of other things, dates from that period, as 
the result of the agitation then commenced. Nearly 
all who were then present have since passed away, but 
the fruit of their labours remain. The position of the 


English miner is immensely better than it was prior 
to the Mines’ Regulation Act of 1872, and he has 
able representatives in Parliament. 


One thing is not 














Zl 


‘yet completed —the abolition of female labour on the 
pit-banks ; but its end is very near. 

At the Bristol Conference 88 delegates and officials 
‘were present, representing 334,000 miners. The most 
‘surprising thing at the Conference was the presence of 
‘a large deputation of the most influential and trusted 
officials of the Northumberland Miners’ Association, 
‘to discuss terms of admission into the Federation. 
The subjects which kept them apart were the legal 
eight-hour day and the minimum wages, but the 
latter can be adjusted on the basis of local needs and 
requirements. If the Northumberland miners join, it 
cannot be long before the Durham miners join also. 
When that is accomplished, the Federation will repre- 
sent all the organised miners in England, Scotland, 
-and Wales. Absolute uniformity of conditions cannot 
‘well be secured, but, if wise counsels prevail, local 
differences can be adjusted. There were differences in 
‘the Conference on the Eight Hours Bill, but in the 
end it.was adopted by the Conference, as some said, 
because they could not go back on their own proposals. 
In politics men have often to go back on their own 
proposals. The Conference decided to place the Coal 
Mines’ Employment Bill in the forefront—this deals 
only with workers under age. A further Bill—the 
Mines’ Regulation Amendment Bill—is also to be 

ressed forward in the interests of safety and more 

ealthful conditions, and also the Checkweighers’ Bill. 
In the matter of labour representation the Conference 
supported the policy of political independence for the 
Labour group in Parliament. Hitherto the miners’ 
representatives in Parliament have belonged to and 
supported the Liberal Party on all general political 
questions. It is said that that policy is not to be 


linterfered with. But if they are to act ar serge 
‘how can they be regarded as 

in the House of Commons? 
‘solve this. 


rt of the Liberal — 
he general election wil 


The anaual general meeting of the Amalgamated 
Suciety of Railway Servants met last week at Brad- 
ford, when the posi‘ion of Mr. Bell, M.P., its general 
secretary, was discussed, as though that one subject 
was the most important before the Conference for con- 
sideration. Mr. Bell had refused to bind himself to 
the Labour Representation Committee, an outside 
body, as he said, ‘‘to put a collar round his neck,” 
and this was treated by a large proportion of the dele- 
gates as neers it were treason to the society he re- 
presented, and for which he had so worked as to be 
acclaimed its Parliamentary representative, as well as 

eneral secretary. After considerable correspondence 
been read and discussed, a resolution was moved 
and seconded which virtually condemned Mr. Bell for 
his action, as a member of the House of Commons, in 
refusing to be bound by the constitution and rules of 
the iaeows Representation Committee. An amend- 
ment was moved and seconded which recognised his 
work as an official of the union and its representative 
in Parliament, and suggested an amendment of. the 
rules of the Labour Representation Committee, so as 
not to unnecessarily bind Labour Members in their 
action. After a spirited defence of his action, the 


‘vote was taken, when the chairman declared that 


29 delegates voted for the amendment and 30 against. 
Then ‘the resolution was put, when it appea: that 





29 voted for it, and 27 against. On a second vote, in 
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consequence of what seems to have been a misunder- 
standing, 30 voted for the amendment and 29 against. 
On a third vote there were 29 for and 29 against, the 
chairman’s casting vote being for the amendment as a 
substantive resolution, The result in any case does 
not tell favourably for concord in the union, and will 
not redound to the credit of trade unionism. 

After the personal element had been god rid of, the 
Conference proceeded to discuss as to who should 
endorse Mr. Bell’s candidature—trade unions or the 
Labour Representation Committee. The two principal 
parties were ignored—namely, the constituency for 
which he is a candidate, and his own union. Theseare 
the only two parties to be consulted if a Labour 
representative is to have any liberty at all, which it 
would seem is repugnant to a number of trade unionists. 
After wasting two whole days in this controversy the 
meeting went on to discuss matters industrial, per- 
taining to the employment, safety, and conditions of 
labour in connection with our vast railway system. 
Improved brakes were demanded, and some of the 
railway companies had placed at Mr. Bell’s dis 1 
engines and men to test brakes. But it was considered 
that the Board of Trade should take the matter up 
under the Railway Improvement. (Prevention of Acci- 
dents) Act of 1900. Complaints were made of heavier 
engines and heavier traffic as affecting injuriously the 
health of railway men. The Eight Hours Bill was 
considered and again adopted by the Conference. A 
resolution was also passed condemning the practice on 
some railways of taking signalmen away from their 
boxes to do other kinds of work. Sunday pay was 
demanded ; the South-Eastern and Chatham and Dover 
and also the Great Western Companies have conceded 
it. Resolutions were also rere to the electrifica- 
tion of railways, and to the danger of live rails. In all 
these questions the sound judgment of practical men 
should have weight. In matters political they seem to 
flounder from point to point. 





The October report of the Iron-Founders’ Society 
states that the condition of trade does not seem to 
improve ; what little change there is, judging from the 
returns of the society’s branches, shows an adverse 
tendency. There was an all-round increase on the 
funds of 108, of whom 87 were on donation benefit. 
Hitherto the marine branches had kept fairly busy, 
but returns from the North-EastCoast, Belfast, Barrow, 
and Liverpool indicate a falling off. In Sheffield also, 
which is closely connected with marine work, there is 
a decline. In the textile-machine-making districts 
trade is said to be as bad as it well can be. There is 
a strike at Chesterfield against a reduction of 4s. 
per week, which the council think an unreasonable 
amount. There is also a dispute at Birmingham, in 
connection with a motor-car company. There were on 
the funds a total of 3876—increase, 108. Of that total 
4192 were on donation benefit—increase, 87; on sick 
benefit, 445—increase, 2; on superannuation allow- 
ance, 1189—increase, 13; other unemployed, 238— 
increase, 13 ; on dispute benefit, 22— decrease, 7. The 
total weekly cost amounted to 1242/. 6s. 6d., or 1s. 44d. 
per member per week. The total balance in hand 
was 93,9437. 17s. 2d.; the decrease in the month, 
1563/7. 9s. 9d. A year ago the balance was 103,036/. 3s. 
The returns as to the state of trade are not encourag- 
ing. Under all the heads, from ‘‘ very good” to ‘‘im- 
proving,” there was a decrease in the number of places 
and an increase in the number of union members ; in all 
the other places, from “‘declining” to ‘‘ very bad,” there 
was an increase in the number of places and a decrease 
in the number of members. The figures show a down 
grade all along the lines. These returns relate to 128 
towns and centres in which there are branches of the 
union—all the principal seats of the iron industry. 


The report of the Associated Iron-Moulders of 
Scotland is more encouraging than that of England, 
Wales, and Ireland. It states that the members can 
congratulate themselves upon increased membership 
and a decrease of unemployed, the former by 82, the 
latter by 61. The number in employment during the 
month was the highest in 1904. The income also 
increased by 422/. 12s. 4d., while the expenditure 
decreased by 300/. 4s. 7d. The idle benefit dropped 
from 1272/. 13s. to 871l. 4s. 7d.—the smallest amount 
paid in any month during the current year. The net 
increase in funds was only 94/. 4s., but this was 
because the quarterly salaries| had to be paid in the 
month. The value of superannuation benefit is shown 
by some examples : one drew his weekly allowance for 24 
years and 4 months ; another for 25 years and 2 months ; 
one for 324 years. Of course, they were all old members 
—one joined in 1850, another in 1867. Seven members 
alone drew 1732/. 16s., or an average of 247/, 10s. 10d. 
each, as superannuation allowance, besides sick and 
idle benefit and dispute pay. The union has to 
report that eight firms are closed to its members, at 
Glasgow, Dundee, Bo’ness, and other places. In 
death benefit the families of ten members were en- 
titled to 30/. each ; one to 25/.; and five to 20/. each. 
The total funeral benefits paid amounted to 535/. In 
the quarter 20267. 6s. 2d. was paid as superannuation 





allowances. In consequence of the drain on the funds, 
the levies of full members amount to 6s. 6d. for the 
quarter, in addition to the usual weekly contributions. 
This union works in harmony with the Iron-Founders 
in England; the members working in England are 
subject to the same rules as in Scotland, and the 
English branch secretary of the place where he is 
working must stamp the member’s card to prevent 
false claims. 


The report of the Amalgamated Society of Car- 
penters and Joiners expresses regret that it is not able 
to refer to any improvement in this branch of trade. 
There was an increase of 181 on unemployed benefit in 
the month, and of 1878 as compared with the corre- 
sponding month of last year. The saddest thing is 
that there are hundreds of others who have received 
the full amount of donation benefit for the period 
specified in the rules, and others in the trade section 
not entitled to this benefit. It is not often at ‘this 
period of the year that there is such depression in the 
joinery trades. The outlook for the winter is dismal 
indeed. Very little improvement can be expected for 
months to come. Attention is again called to the 
alluring advertisements relating to Canada. The Dis- 
trict Committee in America desire that the caution to 
English joiners shall be repeated, as the rush to 
Canada is such that American branches are being 
depleted of members. It appears that the friction 
hitherto existing between the members of the United 
Brotherhood of Carpenters and Joiners in America and 
the members of the Amalgamated Society of England 
in the United States bids fair to be removed by the 
award which has been given; the members of both 
unions are informed of the fact, and are asked to con- 
firm the award and conform to it. The curious ten- 
dency of modern trade unionists to restrict the action of 
members of unions is illustrated in a resolution of one 
of the branches relating to a member chosen, because 
he was a carpenter and joiner, to a post under the 
London County Council, and who has to work occa- 
sionally at his trade for that reason, asking if he is 
entitled to hold office in the society, &c. The branch 
is referred to the rules, in which the position of a 
member is defined. One branch proposes that trade 
unions should be made corporate bodies, with corpo- 
rate rights. Will they be satisfied if the body has at 
the same time to fulfil corporate duties? This is 
really the crux of the questions ; rights without duties 
are a violation of the principles of law. 





The ition of the iron and steel trades in the 
Midlands is not yet such as to give unqualified satis- 
faction to the ironmasters ; but the indications at the 
close of last week were hopeful. On the eve, as it 
were, of the quarterly meetings, the business done was 
not large ; but prices at recent rates were firm. The 
feeling was that if we cannot raise prices, there is no 
room for lowering them, as the margin of profit is 
low. In Wolverhampton the prices for marked bars, 
best sheets, and hoops were very firm, and unmarked 
iron was in better request. In Birmingham the busi- 
ness done was limited, being deferred mainly until 
the quarterly meetings decided as to quotations. There 
seems to have been great difficulty in collectin 
accounts, which show that trade is depressed, a 
that money is scarce. The tin-plate trade shows signs 
of improvement; galvanisers have been moderately 
employed, but the tube trade continues quiet. There 
was a sustained demand for best bars, but makers of 
common bars complained of acute competition. Gene- 
rally there was a feeling of hopefulness, which may 
be realised after the quarterly meetings. 


In the Lancashire districts the iron and steel trades 
were in some uncertainty as to the results of the 
Birmingham meetings, and consequently business was 
quiet on Change at Manchester. But more active 
inquiries were reported. In the finished iron branches 
there was more inquiry, but common bars were reported 
to be easier in price. In steel there was little change. 
In the engineering and allied trades there are no 
indications of material improvement ; but the outlook 
is not quite so dark as it has been. There is un- 
certainty rather than depression in some branches; but 
that tends to depression. In the textile-machine 
sections there is no change for the better, or certainly 
not sufficient to brighten the prospects. In the loco- 
motive department there are more hopeful signs. 





The sensational statements that Messrs. Yarrow 
had had to decline a large contract for 28 or 30 
torpedo-boats and torpedo destroyers caused quite a 
flutter of excitement in the East End of London, and, 
indeed, all over the Metropolis during last week. 
The British workman was denounced for his stupidity 
and cupidity in no measured terms, because he refused 
time and a quarter for overtime in lieu of time and a 
half after certain hours and on certain days. He has his 
faults, grave ones, but he is not quite so stupid as some 
would have -us believe. But the facts seem to prove 
that only two boats were ordered, all the others were 
to be built by Austrian workmen under Austrian 





firms, or by the Austrian Royal and Imperial Ad- 
miralty. essrs. Yarrow were to build two mode! 
boats, and deliver therewith all the plans of construc. 
tion, so that the Austrian Government could copy and 
build the rest. The advantage of such, an arrange. 
ment to British workmen would not appear to be 
great, beyond mere temporary employment. 





The cigar-makers’ strike continues. The fourth 
weekly instalment of strike-pay was distributed at 
the end of last week to 700 operatives, to the amount 
of about 400/. It is said that the amounts received 
in aid of those on strike have exceeded the most san- 
guine expectations. Belgium has sent 50/., and some 
other Continental unions have voted money in aid. 





The conference of cotton manufacturers and their 
employés at Fall River, Massachusetts, with reference 
to the existing dispute, ended without agreement, 
neither side showing any willingness to make con- 
cessions. The cotton trades in America are as bad as 
they are here—even worse so far as the operatives are 
concerned. 





The shale-miners in Scotland have made a demand 
for an advance of ls. per week in wages and for the 
establishment of a conciliation board on the lines of 
the Coal Conciliation Board. 

The representatives of the Scottish coal-owners and 
the miners have been in conference privately, with 
the view of drafting a scheme for the continuation of 
the conciliation board, the term of which had expired. 
Proposals were submitted by the employers, which the 
delegates will report to the miners’ lodges. 

The streets of Manchester were made lively last 
week by a strike of lorry-boys connected with the 
London and North-Western Railway Company’s works, 
though it does not appear that the company was to 
blame. - It was the drivers, who wanted to withhold 
the pay for cleaning the harness of the lorry-horses. 
This the boys resented, and went on strike. Of course, 
they tried the tactics of their elders, and tried to force 
other boys to leave their work. 





There are serious indications of a severe winter for 
large masses of the people. The proportion out of 
employment is large, and it would seem as if the expe- 
riences of the winter of 1886 were to be repeated. In 
London the number out of work is enormous, and in 
proportion to population the number in Manchester is 
nearlyas great. The local authorities are more thanever 
on the alert, and voluntary agencies are getting in 
money in view of the anticipated privations. It is to be 
regretted that the surplus labour cannot be utilised 
to a larger extent, so that it shall be made reproduc- 
tive. There are many ways in which it could be under 
proper supervision. Mere relief is not only transitory, 
but wasteful, when there is so much to be done in all 
our cities, towns, and villages. 








Our Raits ABRoAD.—September was, upon the whole, 
a favourable month for our export rail trade, the ship- 
ments having amounted to 64,945 tons, as compared with 
50,955 tons in September, 1903, and 53,855 tons in Sept- 
ember, 1902. The colonial demand—that is, the demand 
from the principal groups of colonies—figured in these 
totals as follows :— 


| Sept., 1904. | Sept., 1903. | Sept., 1902. 





Colonial Group. 
|» tons tons | __ tons 
British South Africa ay | 6,118 4,519 2,120 
British India eS a 10,306 | 6,069 
Australasia .. : one 4,299 | 2,831 4,490 
Canada ee oe se 8,860 6,505 | 18,591 


The aggregate exports in the nine months ending Sept- 
ember 30 of this year were 411,606 tons, as compared with 
488,101 tons in the corresponding period of 1903, and 
444,412 tons in the corresponding period of 1902. To 
these totals the four principal colonial groups made the 
following contributions :— 

Colonial Group. | 1904 | 1908, | 1902. 


tons tons | tons 





British South Africa ..| 49,188 106,118 | — 30,809 
British India cs) sat Oe 86,194 | 135,320 
Australasia .. oe a 21,790 48,318 | 44,212 
Canada si lem kee 74,907 63,737 


The great feature in this year’s figures is the sharp 
falling-off in the South African demand, which almost 
entirely accounts for the decline in this year’s exports, 
and which would have been much more severely felt but 
for some improvement in Indian consumption. The 
Australasian demand has also been disappointing this year, 
and the same must be said of the te demand. On 
the other hand, we sent Argentina 63,400 tuns of rails to 
September 30 this year, as compared with 28,629 tons mm 
the corresponding nine months of 1903, and 49,395 tons 
in the corresponding nine months of 1902. Argentine 
railways have been doing well of late, and this, of course, 
has stimulated the demand for rails in the Argentine 


Republic. 
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ARGENTINE RAILWAY PROGRESS. 


THE experience acquired this year in connection 
with Argentine railway development and working has 
been highly encouraging. Thanks to the growth of 
population, fairly ei government, internal tran- 
quillity, and a largely-increased agricultural produc- 
tion, the revenue of Argentine railways has been ad- 
vancing by leaps and bounds. In the twelve months 
ending June 30, 1904, the gross receipts of the Buenos 
Ayres Great Southern system were 2,853,006/., as 
compared with 2,536,127/. in the corresponding period 
of 1902-3, showing an expansicn of no less than 
316,879/., or 12.69 per cent. The working expenses 
increased in the same period to the extent of 
130,392/., but the growth of net revenue was as 
much as 186,487/. The net balance on revenue account 
for 1903-4, including the reliquat brought forward 
from 1902-3, interest on investments, and sundry other 
miscellaneous items, was 1,693,3567. The growth of 
the company’s revenue was, however, not solely the 
result of the gradual development of traffic; it was 
due, to some extent, to the opening of additional 
sections, the average length of line in operation in 
1903-4 having been 2478 miles, as compared with 2304 
miles in 1902-3. The ratio of the working expenses to 
the traffic receipts stood during the past twelve 
months at 46.07 per cent., as compared with 46.69 
per cent. in 1902-3. The expenditure made by the 
company on capital account—and for which it has 
2478 miles of line to show—stood at the close of June, 
1904, at 27,213,7167. Of this amount, however, 
2,463,602/. was represented by expenditure on works 
not yet fully completed. The average cost of the lines 
in operation at the close of June, 1904, works out, 
accordingly, at about 97307. per mile. This is a 
moderate total ; and having regard to the absence of 
competition and the general progress of the Argentine 
Republic, it is not surprising to find the Buenos Ayres 
Great Southern Railway enjoying a very large measure 
of prosperity, the dividend upon its ordinary gtock for 
1903-4 being at the rate of 7 per cent. per annum, 
while reserve funds had been formed to the amount of 
1,322,665/., and the substantial balance of 125,179/. 
was carried forward to the credit of 1904-5. ~:The: 
total of 1,322,665/., representing the reserve funds, was 
made up as follows:—General reserve, 605,511/.; 
claims and casualty reserve, 99,199/.; firé insurance 
reserve, 47,565/.; coal-steamers’ depreciation reserve, 
85,5471.; pension fund reserve, 48,242/.; general re- 
newal reserve, 435,969/.; and River Plate House 
sinking-fund reserve, 633/. The oldest sections of 
the company’s lines are now being brought up to 
present-day traffic requirements, at the cost of the 
permanent way renewal fund, the principal sections 
now in hand being the main lines from Cannelas to 
Olavarria—170 miles—and from Saavedra to Bahia 
Blanca—83 miles. The former is being relaid with 
100-lb. rails on hard-wood sleepers and stone ballast, 
and the latter with 85-lb. rails on hard-wood sleepers 
and earth ballast. The directors have been watching 
the results obtained by English railways in connection 
with the use of motor-coaches, and they have come to 
the conclusion that such vehicles could be intro- 
duced with equal advantage for supplying an econo- 
mical and more constant passenger service between 
La Plata city and port, and Bahia Blanca and 
the company’s moles at Ingeneiro White. Cars for 
this purpose are, accordingly, now on order. The 
construction of an extension from Puan to Guatraché 
(59 miles) has been commenced; another extension 
from Tres Arroyos to Loberia (87 miles) is also in 
hand. The expenditure made on capital account for 
extensions during the year ending June, 1904, was 
1,143,445/.—viz., Bahia Blanca and Olavarria vid 
Pringles, 1,121,197/.; Puan and Guatraché, 2241/.; and 
Tres Arroyos and Loberia, 20,0077. The considerable 
outlay of 566,058/. was also made in 1903-4 for new 
workshops, stores, running-shed, station, &c., at 
Banfield. The company owns 291 locomotives— 
viz., 17 passenger tank-engines, 5 passenger express 
engines, 124 mixed engines, 110 goods engines, and 38 
shunting engines. Of the mixed engines, 28 are 
six-wheel coupled compound, 47 are four-wheel 
coupled simple, and 49 are four-wheel coupled com- 
pound. Of the goods engines, 18 are tank, 15 are 
eight-wheel coupled compound, 30 are six-wheel 
coupled simple, and 47 are six-wheel coupled com- 
pound. 

The Buenos Ayres and Rosario Railway Company 
completes its financial year on December 31, but it had a 
prosperous half-year in the six months ending June 30, 
the gross receipts having been 1,941,224/., as com- 
pared with 1,668,195/. in the corresponding period of 
1903, showing the very substantial increase of 273,0291. 
The increase in the working expenses in the first half 
of 1904 did not exceed 185,495J., so that the net receipts 
of the six months were larger by 87,532. The ratio of 
the oe expenses to the traffic receipts stood in the 
first half of this year at 50.52 per cent., as compared 
With 47.66 per cent. in the corresponding period of 
1903. The average length of line worked in the first 
half of 1904 was 2347 miles, as compared with 2299 





miles in the corresponding period of 1903; but the 
average gross receipts per mile worked was cree 
better, coming out at 827/., as compared with 726/. 
The net revenue for the first half of 1904 was 964,656/., 
and after meeting all charges, and paying a dividend 
upon the ordinary stock at the rate of 5 per cent. per 
annum, the company is enabled to carry the large 
balance of 242,443/. to the credit of the current half- 
ear. 
A third Argentine system—the Buenos Ayres Wes- 
tern Railway—has also enjoyed great prosperity. this 
year, its revenue for the twelve months ending June 30 
having being 1,385,265/., as compared with 1,180,748/. 


CATALOGUES, 


WE have received from the Electrical Company, 
Charing Cross-road, W.C., a catalogue containing a speci- 
fication of their continuous-current motors, together with 
useful hints on the installation and management of such 
machinery. 

Messrs. Lancaster and Tonge, Pendleton, Manchester, 
have issued a new edition of their catalogue of steam- 
traps, pistons, metallic packing, and other specialities. 
The various apparatus are well illustrated and described, 
and much information given in the catalogue:. We note 
that the ‘‘ Lancaster” metallic packings are now in use 
with steam-pressure of 420 lb. at a temperature of 


in 1902-3. After meeting working expenses and all 1000 deg 


fixed charges, the company had a disposable balance 
of 457,221/. available for dividend upon the ordinary. 
stock. The directors pay a dividend at the rate of 
7 per cent. per annum for the past year, and place 
120,0007. to the general reserve fund, 20,000/. to the 
fire insurance fund, 10,000/. to the staff pension fund, 
and 5000/7. to a benevolent fund, while a reliquat of 
82,2217. is carried to the credit of .1904-5. It should 
be observed that the increase of 204,517/. established 
in the gross revenue of the line last year was not 
wholly attributable ‘to the extension of its business, 
the length of lineopened for traffic in 1903-4 having been 
816 miles, as compared with 732 miles in 1902-3. The 
ratio of the working expenses to the traffic receipts 
stood in 1903-4 at 48.16 per cent., as compared 
with 47.63 per cent. in 1902-3. During the past 
year.it has been found necessary, in order to cope with 
the growth of traffic, to increase the supply of rolling- 
stock. The expenditure made for additional rolling- 
stock actually completed and delivered in 1903-4: was 
77,7801.; a further outlay of 168,8467. was also made 
for rolling-stock still in course of construction.. At 
the close of June, 1904, the company owned 141 loco- 
motives, as compared with 123 at the close of June, 
1903. . The total of 141 engines. was made up as 
follows :—Tank, 12; four-wheel coupled tender, 56; 
mixed six-wheel coupled, 6 ; goods six-wheel coupled, 
53; shunting, 14. The company has been increas- 
ing the carrying capacity of its goods trucks, and 
at the close of June it had 3713 trucks with a 


total capacity of 63,832 tons, showing an average 


of 17.19 tons per. truck. The company has some 
new standard four-axle covered goods trucks, with 
a carrying capacity of 40 tons each, and a tare under 
14 tons ; this is a higher ratio of paying to dead load 
than is to be met with in any trucks in the United 
States, which have come to be regarded as the great 
examples for economical railway working. New 
workshops have been completed at Linieres, and the 
line has been lowered between Once and Caballito. 
An extension from Flora to the Fifth Meridian has 
been opened, and another extension from Olascoaga to 
Timoté is expected to be ready for working by the 
end of the year. 








CANADIAN GOLD-Mintna.—The value of the gold pro- 
duced in the Dominion of Canada last year was 18,834,490 
dols. This total, although considerable, showed some 
falling off as compared with previous years, the Yukon 
gold-field having become less productive. The annexed 
table shows the course taken by Canadian gold-mining 
during the last twenty years :— 


Year. Value. Year. Value. 

Dols. Dols. 
1884 .. 1,058,439 1894 .. 1,128,688 
1885 .. 1,148,829 1895 .. 2,083,674 
1886 .. 1,463,196 1896 . 2,754,774 
1887 .. 1,187,804 1897 .. 6,027,016 
1888 .. 1,098,610 1898 .. 13,775,420 
1889 .. 1,295,169 1899 .. 21,261,584 
1890 .. 1,149,776 1900 . 27,908,153 
1891 .. 930,614 1901 .. 24,125,593 
1892 .. 907,601 1902 21,336,667 
1893 .. 976,603 1903 18,834,490 


It will thus be seen that Canadian gold-mining attained 
its greatest development in 1900, when it stood at 
27,908,153 dols. The greatest contributions to Canadian 
gold production are made by the Yukon district and 
British Columbia. A certain amount of gold is raised in 
Ontario and Nova Scotia, but the production of these 
provinces is of no great importance. We annex the pro- 
duction of the Yukon district and British Columbia dur- 
ing the ten years ending with 1903 inclusive :— 


Year. Yukon District. British Columbia. 
Dols, Dols. 
1894 125,000 530,530 
1895 250,000 1,266,954 
1896 800,000 1,788,206 
1897 2,500,000 2,724,657 
1898 10,000,000 2,939,852 
1899 16,000,000 4,202,473 
1900 22,275,000 4,732,105 
1901 18,000,000 5,318,703 
1902 14,500,000 5,961,409 
1903 12,250,000 5,859,450 


It will be observed that the totals given in respect of the 
production of the Yukon district are vague and approxi- 
mate, no greater approach to accuracy than 1,000,000 dols. 
at a time being apparently attempted. In the case of 
British Columbia, however, accurate statistics have 
clearly. been compiled, and it seems probable that British 
Columbia will ultimately surpass the Yukon field in out- 
put, 





Messrs. Isenthal and Co., 45, Mortimer-street, W., 
have forwarded us a list of apparatus for electric heating 
and cooking. The majority of the articles listed are for 
domestic purposes, though apparatus for heating solder- 
ing-irons, glue-pots, &c., are included. 

A price-list of flexible cables for electrical pur has 
reached us from the London Electric Wire Company, 
Golden-lane, E.C. All ordinary sizes are listed in several 
vessaiee of no 3 Ase a 

e Key Engineering Company, Limited, 82, Victoria- 
street, Wasleunaer, have sent us a leaflet describin 
fibre conduits for electric cables. They are made with 
either screwed or socketed joints, are non-inflammable, 
and, rege hos to figures supplied, appear remarkably 
cheap to instal. 

Messrs. Orenstein and Koppel, Bush-lane House, 
Cannon-street, E.C., have sent us a catalogue of their 
narrow-gauge rolling-stock and locomotives for portable 
railways and contractors’ use. The catalogue also in- 
¢ludes, rails, switches, lay-outs, and other details of plant. 

The Hardie-Thompson Company, 110, Cannon-street, 
E.C., have issued a pamphlet calling attention to the 
Hardie-Thompson water-tube boiler, which they are 
introducing into this country. The boiler requires no 
brickwork setting, being contained ina lagged casing, and 
consists of a horizontal steam-drum, from the lower sides 
of which. straight closed-ended tubes branch out over the 

te. A diaphragm of metal strip is placed in the 
interior of the tubes to assist circulation. 

The General Electric Company, Salford, .Manchester, 
have sent us a,copy of their new price-list of main 
switches, cut-outs, service-fuses, &c. The Peel and 
Adelphi types of switch are well known, and the fuses are 
designed for all classes of circuits and voltages. The 
company’s monthly progress-sheet gives particulars of 
a cheap line of dead-beat ammeters and‘ voltmeters, as 
well as oval conduits, tumbler switches, with detachable 
sas and continuous-current ventilating fans. 

he Union Electric Company, 151, Queen. Victoria- 
street, K.C., direct our attention to their E.V. enclosed 
direct-current arc-lamp, which will burn for 100 hours 
with 1 ft. of carbon. Other types are made, burning 
from 200 tv 250 hours with 18 in. of carbon. 

The British Thomson-Houston Company, of Rugby, 
have issued their pamphlet No. 175, which contains par- 
ticulars and illustrations of their two and three-phase 
induction motors. Tables are appended giving the dimen- 
sions, weights, and ratings of the different types. 

Messrs. Cunliffe and Croom, Limited, Broughton Iron 
Works, Manchester, have published a new illustrated list 
of their machine-tools for brass-finishers. The milling- 
machines are fitted with compound slides and dividin 
apparatus, and the lathes have compound rests, wit 
capstan heads and automatic chasing apparatus. 








An ARGENTINE ELxvator.—The Buenos Ayres and 
Rosario Railway Company, Limited, has constructed a 
great grain-elevator at Buenos Ayres, in accordance with 
the terms of a national law of January 15, 1900. The 
contract was signed on November 28 of the same year, 
while work was commenced in October, 1901. The ele- 
vator consists of two parts, or main buildings, occupying 
an area of 12,000 square metres. The first block of build- 
ings is at the side of Dock 2, and is composed of three 
large loading-blocks, each provided with two towers for 
the storage and loading of wheat in bulk, and a tower 
for the arrangement and distribution of grain in the 
interior. The second block is situated behind the first, 
and is separated from it by a public street, in which 
are railways for the service of the elevators. It con- 
sists of a warehouse, which has in its centre a tower, 
or silo, for the storage of wheat in bulk. The two main 
blocks are united by four galleries, or covered bridges, 
which cross the street and railway lines, and which are 
erected for the bands or belts for the transport of the 
wheat in bulk or in bags, according to the necessities of 
the service. ‘The three warehouses facing the dock have 
a capacity for the storage of 35,000 tons of wheat in ‘bags, 
as well as silos for 10,000 tons in bulk, so that the capa- 
city of this block of buildings is 45,000 tons.’ In the 
second block, in the centre of which is the principal silo, 
there is storage capacity for 35,000 tons of wheat in bags, 
and 21,000 tons in bulk, which gives a cubic capacity 
of 56,000 tons, so that the total capacity is 101,000 
tons, with a floor surface of 27,000 square metres. 
The elevators are served by electric power produced 
by four large gas-engines of 250 horse-power each, 
or a total of 1000 horse-power, to put the dynamos 
in motion. Up to 2400 tons per hour of grain in bulk can 
be received, and 1200 tons yp and at the same time 
another 500 tons per hour can be received in bags, and an 
equal amount shipped. The buildings are entirely con- 
structed of steel and cement blocks, the employment of 
combustible materials, which might be the cause of fires, 
being avoided. The plans of the buildings were repared 
by Sir Douglas Fox and partners, and Messrs. Livesey, 
Son, and Henderson. The total cost of the buildings has 
been 1,700,000 dols. (gold). 
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BRAYSHAW’S SALT-BATH STEEL-HARDENING FURNACE. 
































Fic. 1, 


Tur difficulties of hardening steel when made up into 
tools of various kinds, often, as in the case of milling | 
cutters, taps, or the like, having different sections of | 
widely-varying areas, have long been recognised. Any 
unevenness or want of uniformity in the temperature 
throughout the mass renders the work of hardening 
more difficult, and largely adds to the production 
of cracks. Hitherto the attainment of the right heat 
throughout has been dependent entirely upon the 
judgment of the attendant, which is not always re- 
liable, and in any case is influenced by changes in 
the light and other circumstances. The furnace under 
notice has been specially designed to eliminate this 
factor, while producing a uniform heat throughout. 

In design the furnace is neat and compact, occupying 
a comparatively small amount of space. Coal or pro- 
ducer-gas may be employed to heat it, with or without 
blast, as desired. In order to keep the furnace hot, if 
at any time the air-blast is cut off, a few Bunsen 
burners are provided to all furnaces fitted with an air- 





blast. In the illustration, Fig. 1, a furnace heated 
by Bunsen burners without blast is shown complete. | 
The outer casing is of iron lined with fire-brick, a re- | 
movable fire brick cover made in halves being also pro- | 
vided. A view of the general interior arrangement | 
is shown in Fig. 2. 
From this it will be seen that the bunsens are | 
arranged radially, so that they play upon a central 
fire-brick stand. The fire-brick stand carries the iron 
or steel pot which contains the special bath or ‘‘ melt ” | 
used, The tray to carry the tools or parts to be | 
hardened is counterbalanced, and is sustained by two | 
rods, which ony through holes in the cover and are 
joined together by a cross-piece, to which a hook is | 
secured. A chain weighted at one end, and passing | 
over pulleys, is attached to the hook. The tray can | 
thus be easily raised or lowered to introduce or remove | 
the work from the bath. In connection with the tray | 
we might mention the patent grids which are shown | 
in Fig. 3. They have been designed to enable large | 
numbers of small articles to be conveniently and rapidly | 
treated. They are constructed to stand one above the | 
other on the tray, and are perforated to allow the | 
“melt” to circulate freely amongst the work, thus | 
ensuring its acquisition of a uniform temperature. 
When raised to remove the work, the tray is just | 
out of the bath and opposite the door of the furnace. | 
It is, however, still inside the upper part of the furnace, 
and it is claimed that a fairly constant heat is thus | 
ensured. The bath is a mixture of KCl and NaCl | 
(chloride of potassium and chloride of sodium) mixed 
in certain definite proportions, and is fluid at a 
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temperature of 700 deg. Cent., and will, when fluid, {temperature is recorded accurately to within 1 deg. 
circulate freely in the pot. It is claimed to be non-|Cent. A resistance type of pyrometer is employed 
isonous, and to have no deleterious action on the | which depends on the changes, caused by variations of 
steel, while the waste by volatilisation is slight, and | temperature, in the electrical resistance of a coil of wire. 
can be neglected. | In connection with the pyrometer a Whipple patent 
In Fig. 1 the pyrometer, supplied with the furnace, | temperature-indicator is used ; but if it be desired, @ 
is shown in position. It is protected by a steel sheath, | Callendar patent recorder can also be supplied. The 
which through a hole in the rising and falling | latter will register in diagrammatic form the rise and 
tray. From the upperend of the pyrometer rovsened fall of the temperature over a given period of time. 
wires pass to the indicator, and it is claimed that the | The chief claim made by Mr. Brayshaw, the in- 
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DUPLEX GAUGE-GLASS. 
CONSTRUCTED BY THE HULBURD ENGINEERING COMPANY, ENGINEERS, LONDON. 
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ventor of the furnace, is that articles may be hardened 
in it with mechanical precision. Skilled operatives 
are not required, for, after a particular kind of steel 
has been tested, the treatment adopted to harden it 
may be repeated with all other pieces of a similar 
nature. The employment of a bath of fusible salts has 
several advantages. For instance, if we compare its 
action with that of lead, it will be found to be much 
less severe. This is consequent upon its fusing-point 
being so high that the immersion of a cold article in 
it causes a partial solidification of the bath where it 
touches the article, thus ensuring a gradual absorption 
of the heat. 

The chief object of this special construction of fur- 
nace, and the adoption of fused salts, is to enable a 
uniform temperature of the bath to be obtained, and 
thus ensure a uniform heat in the article without any 
chance of overheating. Mr. Brayshaw has, in his 
own business, been compelled to give special attention 
to this question, and has found that the true harden- 
ing point of any steel is sharply defined, and that the 
attainment of this with accuracy is of much more 
“a than the method of quenching. 

he sale of the furnace and salts for the bath has 
been entrusted to Messrs. C. Churchill and Co., 
Limited, of 9, Leonard-street, London, E.C., and 2, 
Charlotte-street, Manchester, who keep a stock of both. 








HULBURD’S DUPLEX GAUGE-GLASS. 

THE necessity for providing two independent water- 
gauges on steam boilers has hitherto been met by 
mounting two entirely separate fittings of similar 
design on the boiler front. This method involves a 
double set of holes in the boiler-plate, and the two 
gauges require more room than can well be spared, 
particularly in the case of locomotives, where a large 
number of fittings have to be provided in a very 
limited space. The illustrations above show a form 
ot gauge which avoids these drawbacks by carry- 


ing the two water-gauge columns on the same set of | 8" 


flanges, and which has the further advantage that both 
glasses are controlled by one pair of handles, so arranged 
that either glass may be shut off wholly or partially 
without interfering with the action of the other. 
Dials are provided behind each handle to indicate the 
position to which it must be turned to shut or open 
either or both glasses, or to connect them both to 
atmosphere for blowing out Fig. 1 shows the general 
appearance of the duplex gauge. 

Each column has a separate entry to the boiler in 
both top and bottom fittings, and a hole drilled 
through the plug allows a wire to be inserted for the 
purpose of ¢ peep, Tapas either entry. The top and 
Sottom arms are also provided with small mus m 
valves, those on the lower arm completely closing the 
passages automatically in case of a glass bursting. 
The valves in the upper arm are drilled with a sm 
hole, which, in case of a cracked glass, rcduces the 
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escaping steam to a harmless but visible amount. 
These valves are now made to come off with the top 
cap, and cannot be accidentally omitted when re- 
— the cap. The plug-cocks are asbestos-packed, 
ut not tapered, so that they have no liability to 
jam in their seatings. The steam and water ways 
are shown in Figs. 2 and 3, which further illustrate 
the forms of mushroom valve employed, and the 
method of fixing the gauge-glasses. The latter are 
contained in brass cartridges, which serve as guards. 
The glasses are packed in the cartridges by rubber 
washers, as shown in Fig. 4, and one or more of the 
complete cartridges is kept in readiness by the boiler. 
In the case of a _ ste glass the gland-nuts round the 
existing cartridge are slightly slackened, the upper 
ca with its mushroom valve attached is removed, the 
old cartridge withdrawn, and the new one inserted 
from the top. The cap is then replaced, and the 
gland-nuts tightened. It will be seen that no 
vertical pressure is exerted on the glass tube by the 

cking, a cause which often results in the immediate 
reakage of a new glass. The insertion of a new glass 
in the cartridge is done at leisure, and any undue or 
uneven pressure caused by careless tightening of the 
land nuts in the hurry of replacement is shielded 
rom the glass itself by the strong metal casing. 

The photograph, Fig. 1, shows the gauges fitted 
with a device for showing the couter dover at a glance. 
The diagonal stripes below water are magnified and 
distorted by refraction, making a marked distinction 
between a full and empty glass. The former method 
of having enamelled stripes on the interior of the 
ard has been superseded by merely cutting diagonal 
slots in the back, through which the black boiler-plate 
is seen in strong relief to the white remainder of the 

uard. The gauge is manufactured by the Hulburd 
‘ngineering Company, 150, Leadenhall-street, E.C. 





Tue Frencu Navy.—The French turbine torpedo-boat 
No. 293 attained a speed of 17 knots in some trials off 
Cherbourg. The Oursin, a submarine of the Naiade 
type, has been launched at Rochefort. The submarine 
Bouite has been making some trial voyages off Toulon. 





Cuingsz Lasour.—Up to-the present date the services 
of about 28,000 Chinese coolies are considered to have 
been secured for various Transvaal mines. This total is 
made up as follows:—Number of Chinese actually in 
Africa, 9081; number at sea, 4173; number for whom 

made, 4500; estimated 


sailing arrangements have been e, ; 
og sailings to November 1, 10,000; general total, 





GIBSON’S VALVE-RESEATING MACHINE. 


Ir is often of the greatest convenience to be able to 
true up the seating of stop-valves, safety-valves, &c., 


| in position without the necessity for breaking pipe- 


joints and removing the body of the valve. The 
accompanying illustration shows a pose! deine tool 
for this purpose, capable of being applied to any type 
of valve, cither conical or flat-seated, from 1} in. to 
8 in. in diameter. Referring to Fig. 1, a spindle A, 
carrying at its lower end a cutter N, is held in posi- 
tion by the sleeve B. The sleeve is split at its upper 
end and screwed to carry a split-nut C, which when 
tightened by its set-screw compresses the sleeve and 
cramps the spindle at the required height ; the lower 
end of the sleeve is also screwed and carries the ball- 
bearing G, supported by the nut below it. The sleeve 
rotates freely within the feed-screw E, but is prevented 
from moving vertically by the split-nut C and ball- 
bearing G, which are in contact with the ends of the 
screw. Rotation of the feed-screw by means of the 
capstan head will thus cause the spindle to be fed up 
or down. The cross-head F is tapped to form a 
nut for the feed-screw, which can be locked in 
































any ition by means of the milled nut imme- 
diately above it. The cutter is clamped between 
a pair of grooved washers, tightened against a collar 
on the lower end of the spindle by a nut above. Below 
the collar is a tail-guide, which works in a wooden disc 
bushed with brass, turned to fit the bore of the seat- 
ing. The cross-head F is held in position on a pair of 
cross-rods by grub-screws Y, the outer ends of the 
rods being clamped to the pillars, as shown. The 
bases of the pillars are cranked to form feet, so that 
they can be arranged to suit studs or bolt-holes in an 

flange, no matter how the studs or holes are spaced. 
All parts of the tool are made of steel with the excep- 
tion of the cross-head and tail-guide, which are of gun- 
metal. As the thrust of the cutter is taken by a 
ball-bearing, the friction is reduced to a minimum, 
and the guide at the bottom of the spindle prevents 
chattering of the catter and insures that thenew face 
of the seating is concentric with the former one. The 
cutter, when at work, is in full view of the operator, 
who can therefore watch the progress of the work as 
it proceeds. The machine is supplied by the Bromell 
Patents Company, Limited, Thomas-street, Liverpool. 





Ture Panama CaNAL.—It is considered that one great 
difficulty, which has impeded the construction the 
Panama Canal, has now been removed. Mr. Wallace, 
chief engineer of the American Panama Commission, 
speaking upon the subject at Chicago, announced that 
his staff had dealt successfully with the problem of divert- 
ing the Chagres on the Panama strip towards the Pacific 
Ocean. This diversion was one great obstacle which stood 
in the way of the French engineers who were set to work 
by M. Ferdinand de Lesse The cost of the diversion 
is expected to be at least 3,000,000/. 
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THE DOBLE NEEDLE-REGULATING 
NOZZLE. 


In an article published in our issue of March 27, 
1903, we described a needle-régulating nozzle for a 


Pelton wheel due to the Abner Doble Company of San 


Francisco. The special feature of this nozzle was the 


solidity and extraordinary transparency of the jet, the 
diameter of which could be varied through something 
like 10 to 1 without the jet losing its solidity and 
transparency. The jet from an ordinary fire-hose 
nozzle is never perfectly clear, and is always sur- 
rounded by a little spray. Moreover, the stream tends 
to expand as it leaves the nozzle, whilst with the Doble 
nozzle it is nearly constant in section for quite ‘a con- 
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siderable distance from the nozzle. The peculiarities 
just mentioned have been the subject of an investiga- 
tion carried out last year in the laboratories of the 
Massachusetts Institute of Technology by Messrs. H. 
C. Crowell and G. C. D. Lenth. A section of the 
nozzle is represented in Fig. 1. As will be easily 
understood, the discharge is regulated by moving the 
pear-shaped ‘‘ needle” nearer to or farther away from 
the orifice. 

The experiments consisted mainly in the investiga- 
tion of the distribution of velocities across the jet at 
different distances from the orifice. The reason of the 
extraordinary solidity of the stream then became 
readily apparent. In an ordinary fire-hese jet the 
velocity of the stream is greatest at the centre of the 
jet, the distribution of the velocities being as shown 
in Fig. 2. The centre of the stream is there con- 
stantly overtaking the outside, and the jet therefore 
tends to expand and burst. With the Doble nozzle, 
on the other hand, the velocity is, as shown in Fig. 3, 


smallest at the centre of the jet, and the outside is 


therefore constantly tending to close in towards the 
centre under the influence of the surface tension. 
The result is the marvellously solid and transparent 
rod of water, which was illustrated in the article 
already cited. The experimenters also determined 
the efficiency of the jet at different positions of the 
regulating needle, which was found to range in dif- 
ferent experiments between 96.4 and 99.3 per cent. 
The coefficient of velocity lay between 0.982 and 0.997 
per cent. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 24th ult., the Fijinoord Shipbuild- 
ing and Engineering Company, of Rotterdam, launched 
the s.s. Perlak, an oil-carrying steamer, 240 ft. long, 42 ft. 
beam, and 20 ft. depth, moulded. The vessel has been 
built to the order of the Royal Dutch Petroleum Company, 
and is to run for the Asiatic Petroleum Company, on 
whose behalf the construction is being supervised by 
Messrs. Flannery, Baggullay, and Johnson, of London and 
Liverpool. Her oil-tanks are subdivided, so that she can 
be safely loaded with a guaranteed dead-weight at certain 
specified draughts up to nearly 2400 tons, and with full 
cargoes of oil of such different specific gravity as that ot 
benzine and liquid fuel. There are two powerful oil- 
pumps, and the re installation is suitable for dealing 
with two sorts of liquid simultaneously. The engines 
and boilers are being made in the same yard, the cylinders 
being 21 in., 33 in., and 55 in. in diameter respectively, 
with a 36-in. stroke, and, with steam at 180 lb. pressure, 
are expected to drive the vessel at a —_ of 105 knots. 
The boilers are fitted to burn coal or oil at choice. 


The Grangemouth and Greenock Dockyard Company 
launched from their Greenock yard on Monday, the 26th 
ult., the steel screw steamer Luchona, built to the order 
of Messrs. Donald and Taylor, Glasgow. The dimen- 
sions of the vessel are :—331 ft. by 48 ft. by 24 ft. 44 in., 
and she is designed to carry a dead-weight of about 
5350 tons on 20 ft. 6 in. draught. Messrs. David Rowan 
and Co., Glasgow, will supply triple-expansion engines. 
This vessel was ready for launching in ten weeks from the 
date of the keel being laid, and as the shipbuilders had 
anticipated the contract date for delivery, the vessel had 
to remain on the stocks until her machinery was ready. 


There was launched from the shipyard of Messrs. 
Cochrane and Sons, me oH Selby, on Tuesday, the 
27th ult., a handsomely-modelled steel screw trawler, 
named Reliance, the principal dimensions being 115 ft. 
by 21 ft. 6in. by 11 ft. 6 in. hold. The vessel has been 
built to the order of Mr. E. C. Grant, of Grimsby, and 
will be fitted with powerful triple-expansion engines by 
Messrs. Charles D. Holmesand Co., of Hull. 





Messrs. Ramage and Ferguson, Limited, on Thursday, 
the 29th ult., launched from their Leith yards two single- 
screw steamers built for submarine - mining service at 
Felixstowe and Middlesbrough, to the order of His 
Majesty’s Principal Secretary of State for War. These 
vessels are strongly constructed, and are fitted with 
powerful compound engines. The appliances for working 
the submarine mines consist of two large steel derricks, 
steam-winch, and slewing-engines of the vertical type. 
The vessels are built of steel, their bows being sheathed 
with teak to withstand the chafing of the mines, and 
everything necessary has been fitted to suit them for their 
special work. 

The screw collier Grasmere was taken to sea on Satur- 
day, the 1st inst., for her official trial trip. This vessel 
has been built for the coal trade by the Blyth Ship- 
in Company, Limited, to the order of the Grasmere 
Steam Shipping Company, Limited, of Newcastle (Messrs. 
Ross and Falconer, managers). She is 186 ft. long, 
26 ft. 6 in. beam, and will carry 800 tons dead-weight 
cargo and bunkers on a light draught. Large hatches 
have been fitted for easy trimming. Triple-expansion 
engines have been supplied by Mr. G. T. Grey, of South 
Shields. The Grasmere was run over the measured mile, 
and the working of both ship and engines was highly 
satisfactory. 





On Tuesday, the 4th inst., the fine steel screw steamer 
Harcalo, built by Messrs. Furness, Withy, and Co., 
Limited, —— proceeded on her official trial trip 
in Hartlepool Bay after adjusting compasses. She is 
over 335 ft. in length, and is built throughout of Siemens- 
Martin steel on the deep-frame principle, and has a 
measurement capacity of, 264,125 cubic feet. The machi- 
nery, which has been supplied and fitted by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
worked most satisfactorily throughout the trial, a speed 
of 12 knots being obtained. The cylinders are 23 in., 
40 in., and 65 in. in diameter, with a 42-in. stroke. There 
are two single-ended boilers, 15 ft. 6 in. in diameter by 
10 ft. 6 in. long, working at a pressure of 200 lb. per 
square inch. 

On Tuesday, the 4th inst., thes.s. Chiswick, which has 
been built and engined by Messrs. David and William 
Henderson and Co., Limited, Glasgow, for Messrs. Watts, 
Watts, and Co., London, underwent avery successful trial 
trip in the Firth of Clyde. The vessel is of the following 
dimensions :—Length between perpendiculars, 331 ft. ; 
breadth, extreme, 50 ft.; depth, moulded, 24 ft. 6 in., 
with a gross tonnage of about 3250 tons. The engines 








consist of one set of triple-expansion engines, having | as compared with 278,013/. in the first half of 1903. 
cylinders of 24 in., 40 in., and 66 in. diameter, with a| expenditure made for the maintenance of equi 
45-in. stroke. There are two single-ended boilers and one | the first half of this year was 336,871/., as compared wl 
auxiliary boiler, all working at a pressure of 1801b. On | 447,503/. in the corresponding period of 1903. 


the measured mile the vessel developed a mean speed of 
about 124 knots. The owners and builders were repre. 
sented by Mr. W. Veysey Lang, of London, under whose 
superintendence the vessel has been built. 


On Saturday, the 8th inst., the Blyth Shipbuilding 
Company, Limited, launched from their shipbuilding and 
graving dock works the handsome steel screw steamer 
Hornsea. This vessel has been constructed to the order 
of Messrs. William Brown, Atkinson, and Co., Limited, 
of Hull, and is of the following dimensions :—343 ft. by 
£ os 3 - oy, 24 ft. , in. moulin = will take Lloyd’s 

ighest class (special survey), Triple-expansion engin 

with three large boilers, will be supplied by. the North: 
Eastern Marine Engineering Company, Limited, of 
Wallsend. The hull and: machinery have been built 
under the inspection of Mr. T. H. Jenkin, M.I.N.A., 
M.1I.M.E., of Hull. 


% 





On Monday, the 10th inst., the new steel screw steamer 
Kingtor, recently launched by Irvine’s Shipbuilding and 
Dry Docks Company, Limited, West Hartlepool, and 
built to the order of Mr. R. H. Holman, London, pro. 
ceeded to sea for her trial trip. She is of the following 
dimensions :—342 ft. by 48 ft. by 24 ft.. Triple-expansion 
engines have been supplied and fitted by Messrs. Blair 
and Co., Limited, Stockton, having cylinders 234 in., 
39 in., and 64 in. in diameter, with a 42-in. stroke, as well 
as two single ended boilers working at a pressure of 180 lb. 
The vessel has been supervised during construction on 
behalf of the owners by Mr. E. J. Caiger, London. 


There has just been added to the already large fleet of 
steamers owned by the Horsley Line, Limited, West 
Hartlepool, the handsome steel screw steamer Eastwood, 
which has been built at the yard of Messrs. Wm. Gray 
and Co., Limited, and engined at their Central Marine 
Engine Works. The Eastwood takes wo eke highest 
class, and is of the following dimensions:—Length over 
all, 352 ft.; breadth, 48 ft.; and depth, 27 ft. 4 in. She 
has a long bridge, poop, and tongeliant forecastle, and is 
a fine type of cargo steamer. The engines are of the triple- 
expansion type, having cylinders 244 in., 40 in., and 65 in. 
in diameter, with a piston stroke of 42 in., and two lar 
steel boilers adapted for a working pressure of 180 Ib. 
per ee inch. The trial trip took place on Tuesday, 
the 4th inst., and was in every respect satisfactory, the 
average speed being 12 knots, light ship. 








Moror-Boat Racres.—The Automobile Club have 
issued the rules of the British International Cup for 
motor-boats for 1905, as amended by the International 
Commission. Special attention is called by the Club to 
a number of molihentiogs to the former rules. The length 
of the course is to be from 30 to 35 nautical miles, instead 
of 6 to 12; there will be in the course no angle less than 
120 deg. ; the distance between any two marks to be at 
least 100 yards. The start will be a flying start ; all com- 
petitors will be started _— by signal five minutes 
after the preparatory signal. 

Granp Trunk Economics.—The ratio of the working 
expenses to the traffic receipts on the Grand Trunk Rail- 
way of Canada rose in the first half of this year to 74.06 
per cent., as compared with 71.81 per cent. in the corre- 
Reg | period of 1903. This result was largely attribut- 
able to the unprecedented severity of the past winter. 
During the first half of this year five passenger engines 
were purchased, and 128 refrigerator-cars and 25 tank- 
cars were built in the company’s shops on revenue 
account; and at the close of June 45,189/. remained 
at the credit of the engine and car renewal funds. The 
doubling and deviation of the main line between Whitby 
and Port Hope was completed in the first half of this 
year, making a continuous double line between St. John’s, 
Montreal, Hamilton, and Niagara Falls, a distance 
of 441? miles. A congestion of traffic has rendered it 
necessary to double portions of the line west of Hamilton, 
and it has been decided to proceed with the work between 
Hamilton and Lynden (14 miles), Brantford and Paris 
(7? miles), and Paris and London (47} miles). Consider- 
able progress has been made with surveys of the pro- 
posed Pacific route of the Grand Trunk Pacific Rail- 
way, and it is intended to commence the construction 
of that great extension in the spring of 1905. The 
system, which comprises 5146 miles of track and sidings, 
is now steel-railed throughout. The Railway owned 
804 locomotives at the close of June, this year; of 
these, 142 were either undergoing or awaiting repair. 
The double-track expenditure made by the Grand 
Trunk Railway and charged to capital account in the 
first half of this year was 51,6507. The whole additions 
made to the capital account in the same period were 
124,2827. The number of passenger cars upon the 
system at the close of June this year was 917; of 
these 821 were in service. The number of freight car® 
in service at the same date was 27,094. The company 
also owns 234 auxiliary cars, 102 boarding-cars, 110 dump- 
cars, 139 cinder-cars, and 101 snow-ploughs and ice- 
scrapers. The aggregate distance run by trains in the 
first half of this year was 8,820,199 miles—viz., passenger 
trains, 3,774,258 miles; freight trains, 4,733,697 miles ; 
and mixed trains, 312,244 miles. The corresponding 
distance run by trains in the first half of 1903 was 
9,680,431 miles—viz, passenger trains, 3,570,809 miles; 
freight trains, 5,678,746 miles; and mixed trains, 430,876 
miles. The expenditure made for the maintenance of 


way and works in the first half of this year was 246,575 


pment in 
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BOILER EXPLOSION NEAR CAMBRIDGE. 


A FORMAL investigation has been conducted by the 
Board of Trade with regard to the circumstances and 
cause of a boiler explosion which occurred at Catley Park 
Farm, Linton, near Cambridge, on June 15 last, whereby 
one person was killed. The boiler drove a traction engine 
used for ag gy | and farm purposes. The Commis- 
sioners were Mr. Howard Smith, barrister-at-law, and 
Mr. G. Fullerton Bell, consulting engineer. Mr. G. C. 
Vaux appeared for the Board of Trade, and Mr. Wootton, 
solicitor, Cambridge, for Messrs. Pamplin Brothers, engi- 
neers, Cherryhinton, the owners of the boiler, and for 
their employés. 

In opening the proceedings Mr. Vaux stated that the 
boiler was made by Messrs. John Fowler and Co., of 
Leeds, in 1879. It was of the locomotive type, made of 
iron, and was fitted with a cylinder which drove the road- 
travelling gear and also the winding drum on the under- 
side of the boiler, on which a wire rope for working the 
coltivaling Sopinans was wound. The engine was sup- 
plied by Messrs. Fowler, in 1879, to the East Church 
Steam Ploughing Company, Isle of Sheppey, but on that 
company ceasing to exist in 1895, it came into the posses- 
sion of Messrs. Pamplin Brothers, of Cherryhinton. The 
boiler, along with another bought at the same time, was 
inspected, and then the engines were set to work plough- 
ing and cultivating. About September, 1899, the fire-box 
was found to be defective, and it was replaced by a new 
one made of mild steel, obtained from Messrs. Fowler. 
At that time the boiler was inspected by Mr. E. G. 
Pamplin, by Walter Goode, the foreman, and by Joseph 
Sparrow, the agent at Bishop Stortford for Messrs. 
Pamplin. No further repairs were made and no hy- 
draulic test was applied. The safety-valves were fitted 
with spring-balances, and were not ferruled. About 
three weeks before the explosion, the foreman in charge 
adjusted the valves, changing one of the balances for a 
new one, after which he replaced them and screwed 
down the nuts. On June 13 last Messrs. Pamplin com- 
menced to cultivate and plough certain fields at Catley 
Park Farm, on behalf of Mr. Henry Green, and had a 
number of men working with the engine. About six 
o'clock on the evening of June 15, when the engine and 
cultivator were on the top of a rise-in the ground, the 
boiler exploded, killing a labourer and injuring the driver. 
Some of the plates of the barrel and portions of the fire- 
box were blown a considerable distance, the fragments, 
numbering about twelve in all, being scattered over the 
fields. The boiler had been since examined by an engi- 
neer-surveyor to the Board of Trade, and evidence as to 
the cause of the explosion would be given to the Court. 
An inquest had been held on the body of the deceased 
man, and a verdict of accidental death had been re- 
turned. 

The following evidence was then taken :—Mr. James 
Gozney, boiler-maker and outdoor manager to Messrs. 
John Fowler and Co., of Leeds, deposed to the steam- 
ploughing engine having been built to the usual specifi- 
cation and supplied to the East Church Steam Ploughing 
Company, Isle of Sheppey, early in 1879. The working 
pressure would probably be intended to range from 
100 lb. to 120 lb. per square inch. The plates were § in. 
thick. Out of the thousands of similar boilers his firm 
had constructed this was the first where fracture had 
taken place at the spot where this boiler had fractured. 
The boiler had to stand two strains—the strain of the 
steam-pressure and that of the rope attached to the culti- 
vator. The engine had not only to propel the machine 
along the road, but had also to drive a winding-drum, on 
which was coiled a rope, which drew the ploughing instru- 
ment across the field. The drum was fixed to the boiler- 
plates. If the longitudinal seam were strong enough for 
its work, its vicinity to the stud of the winding-drum 
would make no practical difference. Witness had a record 
of thirty-eight other boilers having been made from the 
same tracing, but he had not heard of any trouble from 
them. As to the cause of the explosion, the longitudinal 
seam near the drum was corroded, and it would be im- 
possible to detect this except by pulling the rivets out or, 
perhaps, by applying the hydraulic test. He thought 
that a sudden shock or strain on the winding-drum com- 
municated to the boiler, causing a concussion like the blow 
of a steam-hammer, resulting in aseam rip, and explosion 
followed. The slight corrosion probably weakened the 
plate where the fracture paced 3 and the seam rip was, 
witness thought, between the two plates. 

Mr. Thomas Beal, market gardener, Sheppey, formerly 
a member of the East Church Steam Ploughing Company, 
said that when they had the engine in 1879 the usual work- 
ing pressure was 1201b. The boiler had had a new fire-box, 
and they had never had any trouble from it in any way. 
He understood it was safe up to 140 Ib. pressure. 

Mr. E. G. Pamplin, of the firm of Pamplin Brothers, 
owners of the exploded boiler, said they had a large 
nuinber of ploughing engines, and his firm made boilers 
and fire-boxes. They bought the engine in question in 
1895. He did not go inside the boiler, but looked at the 
interior by means of a candle. He thought it safe to 
work at 1401b., but the safety valves were loaded to blow 
off at 120 lb., which was the maximum pressure. The 
boiler was not insured, but in future they would insure 
all their boilers. He was under the belief that the boiler 
Was tested by hydraulic pressure two years ago up to 
200 lb. per wqeze inch. A new fire-box was fixed in 
1899, and the oiler wasthen thoroughly examined, both 
externally and internally. He did not see any corrosion, 
gtooving, or cracks. He had seen the boiler since the 
explosion, and found the plates much rent and torn. The 
Wasting was comparativelyslight, and there was no groov- 
ing, but he discovered a crack in one of the plates. The 
sides of the fire-box were, he thought, the weakest point 
about the boiler, and the collapsing pressure would be, 


say, 200 lb, to 250 1b. His firm had spared neither time 


nor money in keeping the boiler safe and in good work- 
ing order. He had never insured his boilers, as he took 
care to keep them in good condition. 

Mr. Howard Smith pointed out to witness that the 
collapsing pressure of the fire-box was 500 Ib., and witness 
thought it was 200 lb. To this the witness replied that 
he would not say to 100 lb. or so, but he wished to be on 
the right side. 

Walter Goode, steam-plough foreman, said he had 
worked with engines for 30 years. The pressure which 
the exploded boiler carried was 120 lb. e was at the 

resent time working boilers to 130 Ib. to 1501b. pressure, 

ut the safety-valves did not blow, for ‘‘he had screwed 
them down.” 

Mr. Howard Smith pointed out the great danger of 
this practice, and said he presumed witness was marri 
and wished to die a natural death. He urged him not to 
screw down valves in future, or he would some day be 
blown up. It was the same old story: Safety-valves 
— with by men who knew nothing about them. 

itness replied that he did not think it ‘‘ a very safe 
a when all was said and done.” Hesincerely hoped 

e would never be blown up. 

James Salmon, foreman to Messrs. Pamplin, said that 
the safety-valves were on a ‘‘ simmer” just before the 
explosion, and he inferred the pressure then was 120 lb. 

Mr. G. Alderson, inspecting engineer to a Manchester 
boiler insurance company, said he thought the explosion 
was caused by the heavy strain of the rope on the wind- 
ing-drum which had resulted in the failure and fracturing 
of one of the boiler-plates. The weakness was near the 
bracket. When new he would have allowed 146 lb. as 
the safe working pressure, which would be a factor of 
safety of 4. 

Mr. Sidney A. Houghton, M. Inst, C.E., of the Board 
of Trade, pr particulars of the result of his examination 
of the exploded boiler. The explosion was a most violent 
one, and portions of the boiler were blown toa distance 
of over 400 ft. Internally the shell and fire-box were in 

ood condition, but there was serious grooving where the 

rum-spindle was riveted to the barrel plates. One of 
the plates was fractured in two places, but these fractures 
would not be visible except under a very close inspec- 
tion. He had come to the conclusion that the explosion 
occurred through a crack in the longitudinal seam, cau 
by the panting action due to the strains arising from the 
hauling of the rope. The strains were assisted by the 
longitudinal seam being placed close up to the spindle 
step, and by the fact that the holes had been punched, 
and the metal consequently distressed near them. In his 
opinion, if the boiler had been subjected to the hydraulic 
test, leakage would have shown itself, and the defects 
might have been discovered. The wasting and — 
should have been noticed if the lagging had been removed. 
Witness had never heard of the boiler of a ploughing- 
engine giving ue 6 in a similar manner before. Generally 
speaking, the boiler was in good order, except at the parts 
to which he had referred. 

Mr. Wootton, on behalf of Messrs. Pamplin, produced 
proof of evidence by Mr. com sms, a boiler-maker 
and engineer in the yupior of the Great Eastern Railwa 
Company, who said that in 1900 he made a thoroug 
examination of the boiler, and considered it quite safe. 

Mr. E. G. Pamplin, recalled, wished to correct a state- 
ment he had made the previous day with regard to the 
collapsing pressure of the fire-box being 200 lb. What he 
meant to say was that it would be twice that amount, but 
it would be safe to work at 206 Ib., though personally he 
would not have allowed the boiler to work at that pres- 
sure. 

Mr. Howard Smith replied that the statement did not 
help witness, and it was certainly as bad as the first. It 
was not safe to work at 200 lb., and it was a question 
which statement was the worse. 

After some further evidence on behalf of Messrs. 
Pamplin, Mr. Wootton addressed the Court, and said his 
clients felt their position in the matter very keenly, and 
had been anxious to place all the facts before the Com- 
missioners, and give every facility for an inquiry. They 
bought the best boilers and appliances, and examined 
them frequently and efficiently, and more than was the 
custom of the trade. He submitted that it was a unique 
accident, and that Messrs. Pamplin had taken all due 
and reasonable precautions. 

Mr. Vaux submitted a list of questions on which he 
requested the judgment of the Court. This was the first 
case of the sort which had come before the Board of 
Trade. The boilers of ploughing-engines had burst before, 
but not in this particular way. It was one of those cases 
in which people were wiser after the event, and it was 
for the Court to say whether extra precautions should not 
be taken in keeping up that class of boiler. - Having 
regard to the large number of such boilers in use, it was 
important that the Court should call public attention to 
the necessity of using constant care in their examination 
or of adopting some other design. He asked the Com- 
missioners to consider whether it would not be reasonable 
to test such boilers frequently by hydraulic pressure. 

On the third day of the inquiry Mr. Howard Smith 
gave judgment. The investigation, he said, had been one 
of considerable importance, because the cause of the ex- 
plosion was not a question of steam pressure alone or 
of deterioration of the plates of the boiler by age and 
other well-known causes. After going over the evidence 
the Commissioners, he said, come to a conclusion 
agreeing with the opinion of Mr. Houghton. They found 
that the explosion was due to grooving and cracks in the 
right-hand longitudinal seam between the rivets, and that 
these were caused by the panting action set up by the 





strain on the e caused by the weight of the cultivator, 
the drum, and the wire rope, ether with the force 
exerted in pulling the cultivator. In their opinion these 











cracks and the grooving had existed for some time, and 
had gradually inc owing to the unequal strains of 
daily working, so that at last the boiler gave way at the 
longitudinal seam. In their judgment the plate on which 
the step of the drum-spindle was fixed was not thick 
enough, nor of sufficiently good quality originally ; and 
although it must have resisted the pa action, to 
which it was subjected, for some time, it finally developed 
the defects which eventually led to the explosion. In 
answer to questions by the Board of Trade, Mr. Howard 
Smith said they were told that the boiler was examined 
every winter, and no doubt some sort of examination was 
made of it at such times, but it appeared that the lagging 
was only removed once—viz., in the year 1900, when the 
new fire-box was fitted. Now considering the of the 
boiler and the work it had to do, and, further, the 
exposure to damp which it n ily incurred, the 
Commissioners found that the lagging should have been 
removed at least once during the last three or four years, 
if not oftener. Indeed, once a year would not have been 
too frequent, taking all the circumstances into account. 
The boiler had never been tested under water-pressure by 
a ——- person, and if this had been done recently, 
the defects — have been detected and the explosion 
prevented. The result of the explosion showed the great 
importance of such a test for this class of boiler. In their 
judgment Messrs, Pamplin did not take proper measures 
to ascertain the pressure at which the boiler could be 
safely worked, and it was manifest that they did not 
take proper precautions to prevent the pressure being 
ex: ed, because they did not attach ferrules to the 
spring-balances to prevent locking. Those who looked 
after the boiler—that is to say, as regarded its general 
working, feeding, &c.—were competent ; but it appeared 
that there was no one on the works who was capable of 
making a thorough examination of it. Save that the 
boiler was not properly examined, as had been already 
stated, Messrs. Pamplin did take proper measures to 
ensure that it was being worked under safe conditions. 
Although Mr. E. G. Pamplin considered himself a trained 
engineer, the Court had come to the conclusion that he 
was not competent either to examine a boiler or to fix 
the safe working pressure for one. His evidence as 
to the collapsing and safe working pres8ires was 
manifestly absurd. The boiler should have had a 
factor of safety of 44 at least, so as to work with 
a reasonable margin. He was incompetent to fix 
the working pressure of this boiler, but the Court did 
not find him to blame for the explosion. Mr. Pamplin 
had, it appeared, examined his boilers as frequently as 
was the custom in those parts. That fact alone would 
not have relieved him from all responsibility, because if 
other people neglected their duty, it was no reason why 
Mr. Pamplin should neglect his. A skilled engineer, like 
Mr. Houghton or Mr. Bell, would have been on their 
guard as to the strain to which the boiler had been 
subjected by the ay > and its weight. But this 
had not occurred to Mr. Pamplin or to other wit- 
nesses who had been called, even including, as the 
Commissioners understood, responsible employés of 
Messrs. Fowler. In justice to Mr. Pamplin the 
Commissioners in their judgment intended to assume 
that there had n no record of an explosion of a boiler 
due to similar strains, although thousands of boilers of 
like construction had been working under similar condi- 
tion for about twenty-five ne hey were not, there- 
fore, prepared to say that Messrs. Pamplin Brothers were 
to blame for the explosion, but they wished to state that 
after the remarks which had been made, and with the 
results of that investigation before them, such boilers 
should be tested most carefully; and as it had been 
proved that strains were set up which might cause in- 
visible cracks, precaution to examine the boiler should be 
taken as often as possible. It was incumbent that such 
boilers should be subjected to a water test somewhere 
about double the working pressure. Having regard to 
all the special circumstances of the case, to which he had 
referred, Mr. Howard Smith said the Court had decided 
not to make any order for payment of costs against 
Messrs. Pamplin Brothers, as they were not to blame for 
the explosion. 

The enquiry, which had extended over three days, then 
concluded. 








AUCKLAND.—The Auckland (N.Z.) Harbour Board, 
having adopted a scheme of its engineer (Mr. W. H. 
Hamer) for comprehensive harbour improvements, is 
seeking the authority of the New Zealand Parliament to 
borrow 400,000/. for the purpose of carrying out the first 
instalment of the contemplated works. The board has 
limited the interest to be = to 44 per cent. per annum, 
and the currency of the debentures is not to exceed twenty 
years, 

AuttBEA, Ross-Surre.—The want of a pier-at this 
place, at which the West Coast steamers could call at all 
times, has been long felt by a wide and fairly populous 
district. The necessary funds, however, were not forth- 
coming until the Marquis of Zetland, who recently pur- 
ch the estate upon which Aultbea is situated, most 
generously came forward and provided the whole amount 
required. The pier has now been built from designs by 
Mr. C. R. Manners, M. Inst. C.E., of Inverness. The por- 
tion of pier between high and low water is of concrete, 
and the outer portion, including the head, is of green- 
heart and — pine. The total length of pier is 305 ft., 
iength of head 90 ft., and depth of water at low water 
of ordinary spring tides 10 ft. The contractors were 
Messrs. R. C. Brebner and Co., of Edinburgh. The total 
cost is about 40007. On Saturday, the 1stinst., the pier 
was opened for traffic, the ceremony being ormed by 
Lord and Lady Zetland in presence of o large and in- 
fluential gathering from the surrounding district. 
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THE LEMP STEERING-CHECK FOR MOTOR-CARS; ST. LOUIS EXHIBITION. 


CONSTRUCTED BY THE GENERAL ELECTRIC COMPANY, 




















(6451.8) 


Tue Lemp steering-check, which is exhibited at 
St. Louis by the General Electric Company, of Schenec- 
tady, has been in use during the last four years on 
automobiles weighing from 1000 lb. to 4000 lb. Its 
purpose is to prevent shocks from obstruction reach- 
ing the steering-handle, and thus to relieve the 
operator, not only of a feeling of insecurity, but 
of the strains experienced when driving over rough 
roads, 

Figs. 1, 2, and 3 illustrate the principle of the check ; 
in these diagrams A represents a cylinder which is 
secured by caps B to the front axle; C is a vane- 
shaped piston which is mounted within the cylinder, 
and D D are small valves that are carried by the 

iston, and are normally engaged on each side of it. 

he shaft G is rigidly connected to the steering- 
handle ; a finger L is provided which moves with the 
shaft G. This finger is arranged to engage with one 
or other of the valves D, and to open them to permit 
a fluid in the cylinder to flow from one side of the 
piston tothe other. Mounted on the steering-shaft C 
is a rod-connection F, pivoted to the short or stud 
axles which carry the front wheels. Between the 
steering-handle and the rod-connection are two springs 
Iand J. These springs tend at all times to bring the 
handle to a central position ; their object is to withdraw 
the valve finger L from engagement with the valves D, 
and permit them to close. The handle and steering- 
shaft have a certain amount of movement independent 
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of its seat. The piston divides the cylinder into two 
chambers, that contain a viscous fluid, such as glycerine. 
It is provided with a hub E, to which is rigidly secured 
the steering-rod connection F (Fig. 4). To the latter 
are attached the rods which connect the short axles that 
carry the steering-wheels. Situated above the steer- 
ing-rod connection F, and rigidly attached to the 
steering-shaft G, is a frame H, on which are two spring 
buffers I and J, which engage with the sides of the 
connection F, and normally tend to centre the parts 
and permit the ball-valves to be automatically seated. 
The spring buffers also permit of a certain amount 
of lost motion between the steering-shaft and the 
piston. In the body of the piston is a rocker-arm, 
which is provided with two projections that alter- 
nately engage with the ball-valves D, to raise them off 


their seat, and permit the glycerine to flow from one | 


side of the piston to the other during the act of 
steering. The rocker-arm is moved by an operating 
finger carried by the shaft G, so placed that only one 
projection can be raised at a time. The movement 
of the piston itself under the action of the steering- 
lever causes the fluid to rush through the valve which 
is positively opened; this, and the partial vacuum 
formed in the chamber from which the piston recedes, 
causes the second valve to rise automatically, when the 
fluid flows freely past it. 

When the handle is released, or the steering move- 
ment ceases, the spring buffers 1 and J bring the 


of the rod-connection, and in order to limit this, and | finger H and the steering-rod connection F to a central 
at the same time to move the wheels, stationary abut-| position; the operating-finger L releases the ball- 
ments F' are provided on opposite sides of the handle, | valves, which drop into their seats, and thus prevent 
and engage with it after the springs are compressed. | further passage of the liquid; the parts are thus 
Moving the steering-handle from the central position'| locked in place. The first movement of the steering- 
compresses one of the springs I or J, according to| shaft (about % in.) will cause the operating-finger L to 
which way the handle is moved. During the interval | engage with the rocker-arm or valve finger, and raise 
that the spring is being compressed the valve finger L/| one ball-valve or the other, according to the direction 
is opening one of the valves D and permitting the| in which the lever is moved. Under normal condi- 
fluid to flow from one side of the piston to the other| tions, and especially when running at high speeds, 
when the latter is moved. the lost motion between the steering-handle and the 

In Fig. 2 the handle is shown moved to the left, and | piston is less than 3 in., because it is not necessary to 
the spring I is under compression. The left-hand} completely open the valves. Any pressure exerted 
valve D is positively opened by the valve finger L, and | upon the piston from the wheels will cause the fluid to 
the right-hand valve D is in the open position, due to} hold the ball-valves shut ; or if the operator be in the 
the passage of fluid, as indicated by the arrows. When! act of steering, and any road obstacle is encountered 
the handle is moved to the left, the connections to the which throws a pressure on the wheels which is greater 
wheels are also moved to the left, as indicated by the} than that exerted by the operator, the valve will close, 
large arrows. | due to the fluid trying to pass from one side to the 

If the steering-handle be moved to the right, as/ other of the piston, fe | the strains, instead of being 
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| handle is stopped, the valves drop automatically into 
place, cover the valve-seats, and prevent the passage 
of fluid, thus locking it and the steering-wheels in 
place. 

The operations of locking and unlocking are done 
| unconsciously, and the valves are opened when the 
handle is moved in the proper direction to steer. 








Beeran Coat Propuction.—The output of coal in Bel- 
| gium last year was 23,870,820 tons. In 1898 the produc- 
| tion stood at 22,088,335 tons; in 1891, at 19,675,644 tons; 

in 1881, at 16,873,951 tons; in 1871, at 13,733,176 tons; 
in 1861, at 10,057,163 tons; in 1851, at 6,233,517 tons; 
in 1841, at 4,027,767 tons; and in 1831, at 2,305,016 tons. 
The Belgian coal production would appear to be con- 
| tinually growing, and the rate of increase seems also to 
be fairly well maintained. 


. 





CaNADIAN CoaL ConsuMPTION.—The consumption of 
coal in Canada is making steady and almost uninterrupted 

rogress, the quantity consumed year by year during the 
decade ending with 1903 inclusive having been as 
follows :— 





Year. Tons. Year. Tons. 
1894 .. .. 5,661,194 1899 .. -. 7,455,116 
1895 .. ~ 5,400,861 1900 .. -. 7,982,267 
1896 .. -- 5,846,511 1901 .. ‘ 9,759,338 
1897 .. .. 5,924,462 1902 .. .. 9,837,433 
| 1898 6,897,379 1903... .. 12,720,455 


| The consumption per head of the population is also 
| growing, having risen from 1.14 tons per capita in 1894 





shown in Fig, 3, the right-hand valve D is positively 
opened, and the spring J is compressed. When this 
spring has been compressed to a certain extent, the 
handle engages with the abutment F' on the steering- 


rod connection, and since it and the piston are rigidly | 


connected, the two are moved to the right ; the right- 


hand valve being positively opened, the passage of the | 


fluid from one side of the piston to the other will cause 
the left-hand valve D to open, and the fluid contained 
in the left-hand chamber will flow into that on the 
right hand. As soon as tne pressure is removed from 
the handle, the springs I end J will bring it back to a 
central position with respect to the abutment F'. 

In practice the flat valves held in place by springs 
are replaced by ball-valves resting by gravity on their 


transmitted to the handle, will be absorbed by the cy- | to 2.30 tons per capita in 1903. While Canada, however, 
linder of the steering-check, which is rigidly attached | is a coal-exporting country, the Canadians have at the 
to the fixed portion of the vehicle. same time to rely ——. considerable imports of foreign 

The cylinder is provided with a tray which divides | ©, their coal production being barely — . end 
it into two parts; the lower part contains the piston, coal consumption. ‘Thus the consumption of the last ten 


- af oy years was provided for as follows :— 
while the upper part—that above the tray—acts as a Cenditinn tied Importe 4 Coal. 
ons. 


reservoir, and contains the glycerine or other viscous — Tons 
- fluid. etl ale acne 2,743,3°6 2,917,818 
If leakage takes place around the joints between the Nr pene 2,467,109 2,933,752 
tray and casing, the liquid is forced into the receptacle 189600. ese ayy Merry 
above the tray and will re-enter the working parts bod LS iz piel 3,874,753 
through the holes M formed in the body of the tray. oN ee ae 3,272,824 4,182,292 
It isimportant to maintain sufficient fluid between the BO cas, & ak tere 3,544,422 ae 
tray and the cover N of the check, since air is elastic 44 Aoi tac woe a 550 
and would limit the efficiency (Fig. 6). PG a eS Py 6,042,005 6,678,450 


seats. Moving the steering-handle to either side of a given 

The construction of the check is illustrated in| position will first open the respective valve and allow 
Fig. 5, where A represents the cylinder which is | the fluid on that side of the piston to pass through the 
rigidly attached to the stationary axle of the vehicle| valve-chamber, this fluid in passing being under suffi- 
by the caps B. Moving within the cylinder is a piston| cient pressure to raise the second valve. When this 
C, which carries two ball-valves D. In the illustration | latter is thus opened, the piston and the steering- 
(Fig. 5) one of the valves has been removed for the} wheels are free to move under the action of the steer- 
purpose of more clearly illustrating the construction | ing-handle. As soon as the motion of the steering- 





In 1894 the proportion of Canadian coal to the whole 
consumption was 484 per cent., while the proportion. of 
imported coal was 514 per cent. In 1903 the proportion 
of Canadian coal was 474 per cent., and the proportion 
of imported coal 52} per cent. Canadians are, accord- 
ingly, becoming rather more a upon external 
supplies, although their own production is making 
excellent progress. 
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Comritep By W. LLOYD WISE. 
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AGRICULTURAL APPLIANCES. 


20,159. J. H. Howard and G. Gib Bedford. 
Seed-Drills. [7 Figs.) September 18, 1903.—This invention 
relates to machines for drilling or sowing seeds. According to 
this invention, the machine is rendered capable of varying the 
distance between the points of deposit of the seeds, whereby 
longitudinal rows of varying distances apart can sown. By a 
further simple adjustment the machine can be rendered capable 
of commencing each transverse row of sowing at a point in 
alignment with the preceding points of commencement in the 
other rows of sowing, so that all the longitudinal rows of sown 
seeds will be substantially parallel. D is a shaft parallel to the 
road wheel axle B and driven therefrom by the chain gearing D1, 
Upon the shaft D are bevel-wheels @ which engage bevel-pinions 
forming part of the seed-boxes OC, and which bevel-wheels operate 
the perforated discs that control the delivery of seeds from the 
boxes to the spouts. The seed-boxes, with their gearing, can be 
moved readily along the shaft D and fixed at the desired position 
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therecn in accordance with the distance required to be left 
between the transverse rows of seed sown. The spouts of the 
seed-boxes are provided with hinged flaps at or near their lower 
ends. These flaps are connected to arms carried by a shaft E. 
F is a crown wheel that is driven from the shaft D by means of a 
bevel-wheel d!1, Tothe crown wheel F is secured a plate that has 
projections f2. On the shaft E is mounted adjustably a crank 
E!, against: an anti-friction roller on which the projections f2 
strike during the revolution of the plate, and thereby rock 
said crank and its shaft, which latter in turn operates the flaps of 
the seed-spouts. The crank E! is adjustable longitudinally of the 
shaft E. Each time the implement starts to travel across the 
ground, tte plate carrying the projections f2 is so arranged that 
immediately the implement is started one of the projections at 
once acts on the crank E}, and operates the flaps of the seed- 
spouts. G, G are shares for forming the grooves or furrows for the 
reception of the seeds, and G! Gl are coverers for drawing or 
Pressing the earth over the seeds. (Accepted August 4, 1904.) 


ELECTRICAL APPARATUS. 


22,269. C. M. Gibson, Trafford Park, Manchester. 
Arceles, [3 Fie.) October 15, 1903.—This invention relates 


























for securing a electrical connection between a carbon brush 
anditsholder. The object of the invention is to provide animproved 
construction whereby the end of the carbon shunt may be very 
easily and quickly connected to the carbon without the employ- 
ment of screws or springs, such as have been hitherto employed 
for this purpose. According to the present invention, the carbon 
remote from the commutator is slit or slotted, and the end of the 
carbon shunt is provided with a spring clip capable of ready 
insertion and withdrawal from the slit or slot in the end of the 
brush. 1is the brush which is slit or slotted at its end, as indi- 
cated at 2, and 6 is the spring clip. The said clip is formed of a 
piece of springy copper, which is bent round the end of the 
flexible lead 3, to which it is soldered, the parallel portions 5 of 
the clip having a tendency to spring apart when they are not 
subject to any restraining force, by which means good contact is 
made between them and the carbon when the clip is inserted in 
the slot or slit. The use of the above device permits a worn-out 
brush to be replaced with considerable facility, it being only 
necessary to withdraw the clip from the slot at the end, and to 
then slacken the screw which secures the carbon in the brush- 
holder, whereupon the brush can at once be withdrawn from 
position and a fresh one inserted. (Accepted August 10, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2239. E. Capitaine, Frankfort-on-the-Main, Ger- 
many. Power-Gas ucers. (3 Figs.) January 29, 
1904.—This invention has for object to enable highly heated air 
and steam to be employed in gas-producers. The invention con- 
sists in the provision of grate or fire-bars in the form of a series of 
troughs filled with ashes. These troughs are so arranged that 
they can be moved up or down so as to facilitate the withdrawal 
of slag. The ashes or cinders form the most perfect insulating 
material, and should any of the troughs be inadvertently emptied 
when clearing out the hi} or stoking, the cinders of the burnin 
or gas-producing coal refill the troughs of themselves, Or inste: 
of a number of straight or vane troughs a single circular trough 
or fuel-support may be employed. The single circular trough or 
fuel-support A (Fig. 1) is suitable for the smaller types of gas- 
producers. It is shown to be movable up and down, by way of 
example, by means of rack and pinion mechanism operated from 
a hand-lever. 0 is acircular slit serving for the supply of steam and 
air. In the larger types of gas-producers, the circular slit } is 





























not sufficient for the supply of steam and air. The circular trough 
is therefore replaced by oblong troughs A! (Fig. 2) in such — 
types, a slit c being left between them so that the troughs resemble 
a grate, the bars of which are, of course, of unusual width. The 
surfaces, which come into immediate contact with the glowing 
coals, are exceedingly small compared with the outside surfaces 
of the troughs, which act as cooling surfaces. Therefore an air 
mixture previously heated to a comparatively very high degree, 
say 300 deg. to 400 deg. Fahr.,.may be conducted round these 
troughs into the busti hamt without incurring the 
danger, hitherto experienced, that the resistance of the bars or 
fuel-support is insufficient to counteract the weight of the burnin 
fuel. he straight or oblong troughs A! may be raised an 
lowered by means of two cam-shafts B adapted to be mounted in 
bearings, one of such shafts being placed near one end of the 
troughs and the other near the opposite end of the same, the 
cams ¢ on each shaft being equal in number to the troughs. 
(Accepted August 4, 1904.) 


2547. E. Capitaine, Frankfort-on-the-Main. Ger- 
many. Suction Gas-Producers. [2 Figs.) February 2, 
1904.—This invention consists in an arrangement in suction gas- 
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producers of the vaporiser above the combustion-chamber, inside 
and concentrically with the shell of the producer, and in the use 





md carbon brushes for electrical machines, such as motors, and in 


ticular to the means—usually termed a carbon shunt—employed 





of the space between the producer-shell and vaporiser as storage- 





tion-chamber of the producer flows th 
it gives off the greatest part of its heat. e fuel charge forms a 
natural and most effective insulator against heat radiation. A is 
the top of the combusti hamber, and B the vaporiser. In the 
illustration the vaporiser is —_ cast in one piece, forming a 
ring-shaped chamber 2, into which water is supplied through the 
pipe y. The steam flows off through the pipe 5 and is carried 
on through the burning coal, as . The chamber C contains 
the fuel charge which falls through the space s into the combus- 
tion-chamber as required. (Accepted August 4, 1904.) 


LIFTING AND HAULING APPLIANCES, 


21,106. S. H. Priestman, Hull. Double -Chain 
Grabs. [3 Figs.) October 1, 1903.—This invention relates to 
buckets or grabs intended for dredging and like pu s, the 
object being to increase the digging pressure at the cutting-edges. 
According to this invention, the shaft a, about which the two 
halves of the grab-shell are pivoted, is provided with three drums 
¢, cl, c2 of varying diameters, which may be either fixed together 
and loosely mounted on the shaft a, or the drums may be sepa- 
rate and fixed to the shaft. Attached to these drums are two 
chains d, d!, one of which, d, referably from the centre 
drum cl to a winch, whilst the other, d!, termed the bucket chain, 
passes from one of the side-drums c over one or more guide-pulleys 
@2 attached to the upper shaft or carrier e, whence the arms b1 
for supporting the halves of the shell at their outer edge are 
suspended, and, returning to the other side-drum c?, is secured 


the vaporiser, where 











thereto. The os of the bucket is effected b: paying out the 
winch chain d, while the suspending chain is held stationary. 
The weight of the drums, acting on the hinges of the bucket, 
forces open the two halves. As the bucket is opened, the winch 
chain is wound about its drum c!, the bucket chain d meanwhile 
unwinding from the drum c2, and winding upon the drum c. 
When it is desired to close the bucket, the winch chain d is hauled, 
the sv ding chain bein; maintained stati y; wh p 
the bucket chain d! unwinds from the drum c, and winds upon 
the drum c2, Under these circumstances the bucket is not merely 
closed, but the two halves thereof are forcibly thrust into the 
material operated on. According to this method of working, a 
large mechanical advantage can be obtained by making the drums 
for the bucket chain app h one ther in diameter, the use of 
a large winch-chain drum, which diminishes the efficiency of the 
bucket or grab, being avoided. (Accepted August 10, 1904.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,109. rs pe | eats Flue _~ Tube Com- 
an le 
p . (5 Figs.) October 1, 1903.—This invention 
consists in the employment of a spur-gear wheel, within the outer 
rim or acting part of which are parts bearing upon the shaft or 
part carrying the wheel, and adapted to have a universal motion 
which will compensate for difference in alignment of the shafts or 
parts, and maintain the gears in direct engagement with each 
other, the parts providing the universal motion — in all 
cases self-contained by the wheel. The rim a@ carrying the teeth 
and the hub b are formed separately, the rim having its seating 
upon the peripheral face c of the hub, which is spherical in form, 
with flattened faces on either side of the rim, the seating surface 
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(21,408,) 


of which is bored to fit the face c of the hub, and so arranged as 
to be capable of sliding over or having a rocking motion upon the 
said face c in all directions, as the shaft f, to which the wheel is 
keyed in the ordinary manner, assumes positions other than its 
normal one. Rotative movement of the wheel is D sagas by two 
pins g, one end of each of which is secured in the hub b on the 
opposite sides by rivets, the opposite ends of the pins rotating in 
squared bosses 7 located in oppositely arranged recesses j in the 
rim @ of the wheel. The squared bosses i have their outer faces 
curved to ride over the inner faces of the recesses j. For con- 
venience of assembling the parts, the wheel rim a may be formed 
in three parts m, n, 0, and bolted together by bolts», and the hub 
also may be of one or more parts, but. any other suitable con- 





room for the fuel charge. The hot gas produced in the combus- 





struction may be employed. By the use of such universal self- 
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contained gearing the necessity for excessive backlash, which has 
hitherto been one of the means employed to allow for one shaft 
moving out of alignment or skewing with regard to the other, is 
obviated. (Accepted August 10, 1904.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


18,896. J. Fielding Gloucester. Coal-Shipping 
Hoist. (4 Figs.) September 2, 1903.—-This invention as to 
an improved arrangement of coal-ehipping hoist specially adapted 
for taking loaded coal-wagons from a fixed line of rails at some 
distance above the quay-level, and either raising them to a greater 
height, or lowering them, before tipping the wagon to discharge 
the coal. For this , there is provided a double-decked 
cradle, with two tipping-tables, one above the other, and so 
arranged that when the hoist is in its lowest position, the upper 
deck is level with the fixed line of rails on which the coal-trucks 
are brought, whilst the other is at the lowest position to which 














it is required to bring the trucks to be discharged. Thus, when 
it is desired to raise trucks to a greater height to be tipped, the 
upper tipping-table is used ; and when they are to be tipped at a 
level lower on that of the fixed line of rails, the lower tipping- 
table is used. This arrangement enables the use of locking gear, 
adjustable stops, or such like devices to be dispensed with. Fig. 1 
shows the coulis in position to receive the trucks from the fixed 
line of rails, when it is desired to discharge the coal at a lower 
level. Fig. 2 shows the cradle in ition to receive the truck for 
the pu of discharging it at ahigher level. Any suitable form 
of hoisting and tipping motion may be used, but this forms no 
part of the present invention. (Accepted August 10, 1904.) 


MOTOR ROAD VEHICLES. 


13,769. A. Winton, Cleveland, Ohio,U.S.A. Brakes. 
[8 Fags.] June 17, 1904.—This invention is intended especially 
for use in connection with motor vehicles, _The brake is applied 
to the driving-wheels, the hubs of which are’ provided with en- 
larged portions 2 at their inner ends, and these enlarged por- 
tions are provided with flanges 3. The inner and outer sides of 
the flanges constitute braking surfaces. red to the outer 
ends of the sleeves 5 surrounding the driving-shaft 4 are the 
stationary members 6 of the brake. The stationary member 6 
has an arm 7 which projects beyond the —- of the flange 3, 
and this arm carries a bearing 8, which extends in a direction 
transverse to the flange. Journalled in this bearing is the rod 9, the 
outer end of which projects over the flange 3 and carries rigidly 
therewith the arms 11. Oonnecting the ends of these arms is a 
pin 12. A normally-expanding brake-band 14 surrounds the 
flange 3, and is resp | out of contact therewith. One end of 
this brake-band 14 is made fast to the end 10 of the shaft 9, and 
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its opposite end is made fast to the pin 12. 18 is asecond bearing 
coin by the member 6 and located at a point inside of the 
flange 8. Journalled in this bearing is a shaft 19, which has its 
outer end extending outward to a point below the flange 3, and 
is provided with laterally extending arms 21, between the outer 
endsof which is secured a pin 22. One end of the brake-band 23 
is secured to the projecting end of the shaft 19, and the — 
end of this brake-band is secured to the pin 22. A brake con- 
structed as here shown, and acting upon opposite sides of the 
flange 8, is found to be powerful and reliable. Both brakes can 
be applied at the same time should necessity require it, and can 
be separately operated under normal conditions. Inasmuch as 
one brake is operated by the foot andthe other brake by the 
hand of the driver, both brakes can be instantly and simultane- 
ously applied in an emergency. Furthermore, the brakes being 
poner | to operate independently, should one become broken the 
other is serviceable. (Accepted August 4, 1904.) 


Road- 


18,959. F. W. Lanchester, Birmingham. 
Wheels. [7 Figs.) September 2, 1903.—This invention relates | req 


to the wooden road-wheels, known as artillery wheels, of power- 
propelled vehicles. The objec: of the invention is to luce a 
form of wheel having great strength and capable of simple con- 
struction. The spokes a are made from stocks of substantially 
Square section, ere the spokes leave the hub, side grooves b 
are formed, thus removing two diagonally opposite corners of the 
stocks. These grooves b ually diverge as they extend from 
the centre of the wheel, so that while the section at A B (Fig. 1) 
is pctosy of dumb-bell shape, the section taken on the line 
CD is of approximately oval shape. The end c of the ke is 
made cyli cal, and fits tightly into a hole in the fellyd. The 
spokes @ are uy round a metal bearing-case or hub f. The 
hub is screwed at its two ends g and A, and is provided with a 
flange j. To the flange j there is secured a plate or flange &, 
ageless which the spokes a The flange & is supported at 


its outer edge by means of a dished backing-plate m, which 18 
screwed, and preferably brazed, at g to the hub f. Between the 
flange & and dished plate m a stiffening ring n isinserted. At the 





opposite or front side of the hub there isa removable backing- 
plate 0, which is held tightly up against the spokes a by means of 
anut qg, a washer p being preferably introduced, and the usual 
axle cap r being provided over the end of the hub.: Bolts s are 





passed th: ough the centre of each spoke, and through the dished 
plate m, ring n, flange k, and frame 0. This form of hub pro- 
vides a light backing and secure fastening for the spokes, and a 
wheel constructed as described is of great strength in propertion 
to its weight. (Accepted August 10, 1904.) 


RAILWAYS AND TRAMWAYS. 


17,229. J. H. Luby and W. Harris, Bristol. Trolley- 
Wire Supports. [5 figs.) August 8, 1903 —This inven- 
tion relates to grippers and supports for the trolley-wire. The 
gripper consists of a pair of arms a, ) extending into a box c, and 
shaped at the lower ends to conform to the shape of the trolley- 
wire w which they grip. The arm a is secured within the box c 
by a screw-pind. The arms a, b are shaped, as shown, so as to 
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interlock, the interlocking place serving as a hinge. Against 
the outer face of the arm ) bears a wedge e, which has a screw- 
threaded shank on which works a nut f. In practice the nut f 
is screwed up toa suitable extent to permit the wedge e to be 
driven down, and allow of the arm » being tilted. The wire is 
then placed between the two arms, the nut / screwed down so 
as to draw up the wedge e and cause the latter to exert a lateral 
pressure on the trolley-wire. (Sealed September 20, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


16,555. H. Du Cros, London. (Societé Anonyme des 
Anciens Etablissements Panhard et Levassor, Paris, France.) 
Screw-Propellers. (4 Figs.] July 28, 1903.—This invention 
relates to screw-propellers, and has for its object to make the 
blades of a screw mobile, so as to allow of varying the pitch even 
during the operation of the screw. The thrust of the screw during 
the operation of the motor may thus be modified at any moment, 
reduced to nil, and even made negative in order to send the boat 
astern. The object of the present arrangement is to substitute 
rolling friction for sliding friction in the parts in which the 
raking stresses due to the working of the screw are exercised, 
while ensuring a longer and stronger sustaining of the spindles 
carrying the blades. a is the hub of the screw carrying the two 
opposite blades b, b. Each of these blades carries a spindle c, 
which traverses the hub perpendicularly to its axis. The ends of 
each spindle are furnished with cylindrical rollers d, on which the 





spindle rolls when the blade is to change direction. The move- 
ment of the blade is obtained in the following manner :—In the 
middle of the body of each spindle is keyed a gearing /, on which 
only a limited number of teeth are formed. A frame g, carrying 
two rack sections A, which engage each with one of the gears, 
keeps the movement of the two blades in perfect conformity. 
The displacement of the frame g longitudinally of the hub a 
effects a simultaneous rotation of the blades in the direction 
uired. The frame g has secured to it a rod t, which extends 
through the propeller shaft i, and is provided at its front end 
with a suitable arrangement by means of which it may be dis- 
placed longitudinally. This displacement causes a variation of 
the pitch of the screw and, consequently, the speed of the boat. 
This variation in the direction of the blades during the working of 
the motor is possible, pare 4 | the strains which the 
latter undergo from the water, as the friction on the spindles is 
rolling and not sliding. (Accepted August 4, 1904). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


19,690. R. H. Fowler and G. Achilles, Leeds. Com- 
pound Engines. [3 Figs.) September 12, 1903.—This inven- 
tion relates to improvements in the arrangement of the cylinders 
of compound engines, which are of grey advantage in the case 
of traction and other engines which have their cylinders mounted 
on the top of the boiler. According to the present invention, the 
area of the low-pressure cylinder is increased, without increasing 


its diameter, by adding an auxiliary cylinder, placed behind the 
high-pressure cylinder, and working on the same crank therewith, 
the large low-pressure cylinder working on another crank, prefer. 
ably at right angles to the first. The high-pressure cylinder a 
and auxiliary low- ure cylinder b are arranged co-axially, and 
have a common piston-rod ¢ working in stuffing-boxes d in the 
adjacent ends of the two cylinders. The main low-pressure 
cylinder 6! is placed alongside the high-pressure cylinder, their 
valve-chests f, hl being orp by a partition 7, The valve- 
chests h, h1 may be combined in one or may be separately formed 
and connected by a pipe k. The exhaust from the high-pressure 
cylinder enters the low-pressure valve-chest A! in the usual 
manner, and thence by the pipe & passes also to the valve-chest / 
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of the auxiliary low-pressure cylinder. The high-pressure slide- 
valve and the auxiliary low-pressure slide-valve are mounted on a 
common spindle 7. The low-pressure steam-chest may be also 
connected directly with the steam supply by means of a pipe m, 
a with a cock », which may be 0; ed by any suitable 
inkage from the driver’s foot-plate, and which, when opened, 
allows the ae of throttled boiler-steam to the two low-pres- 
sure cylinders, the high-pressure cylinder working at the same 
time as a differential cylinder, taking the full boiler-pressure, and 
discharging its exhaust into the low-pressure steam-chest, as 
usual. By this invention it is possible in compound engines of 
the kind referred to, to maintain the proper relative areas of the 
low and high-pressure cylinders required to secure the economical 
expansion of thie steam. (Accepted August 4, 1904.) 


18,942. F. W. Green, Wakefield, Yorks. Air- 
Heaters. (2 Figs.] September 2, 1903.—The object of this. 
invention is to construct boxes or headers for air-heating appa- 
ratus of special design, two boxes and a number of pipes forming 
one section. Each box A lel from flange B as far as pipe 
C; it then slopes downwardly, as at D, on one or more sides, 
from the first pipe C to the last pipe E. The air to be heated 
passes in its cold state through a branch pipe into a series of top 
boxes or headers A, and, owing to the.downward slope of the top- 
of the boxes, is deflected downwardly into the pipes C, G, H, and 
E without undue eddying, and enters the bottom boxes, where it 
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is deflected by the downward slope of the lower part of the 
bottom box A! into a connecting-pipe or into another bottom box 
Al, to be again deflected up into the pipes of that section, and so 
on through as many boxes and pipes as constitute the apparatus. 
The slope of each box is so arranged that, as far as is practicable, 
the inlet of the box is of large enough area to deal with the 
whole of the prod ney J up the pipes of one section, and the area 
of the box is uced in the same proportion as the quantity of 
air to be dealt with diminishes, the area of the box just in front of 
the last pipe being practically equal to the area of the section of 
the pipe. (Sealed September 20, 1904.) 








American Naturat Gas.—The value of the natural 
gas produced in the United States in 1901 and 1902 was 
as follows :—California : 1901, 67,602 dols. ; 1902, 116,334 
dols.; Colorado: 1901, 1800 dols.; 1902, 1900 dols. ; 
Illinois: 1901, 1825 dols.; 1902, 1794 dols. ; Indiana 
1901, 6,954,566 dols. ; 1902, 7,028,494 dols. ; Indian Terri- 
tory: 1901, nil; 1902, 360 dols.; Kansas: 1901, 659,173 
dols. ; 1902, 823,304 dols.; Kentucky: 1901, 270,871 dols. 5 
1902, 328,681 dols.; Missouri: 1901, 1328 dols. ; 1902, 
2154 dols. ; New York: 1901, 293,232 dols. ; 1902, 346,791 
dols. ; Ohio: 1901, 2,147,215 dols. ; 1902, 2,344,988 dols. ; 
Pennsylvania: 1901, 12,688,161 dols. ; 1902, 14,324,098 
dols. ; South Dakota: 1901, 7255 dols. ; 1902, 7280 dols. ; 
Texas: 1901, 18,577 dols. ; 1902, 14,953 dols.; West 
Virginia: 1901, 3,954,472 dols.; 1902, 5,413,826 dols. ; 
total: 1901, 27,066,077 dols. ; 1902, 30,754,957 dols._ It 
will be seen that Indiana, Pennsylvania, and West 





Viginia are the great natural-gas States. 
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THE ST. LOUIS EXHIBITION. 
Tue. WESTINGHOUSE ELECTRICAL EXHIBITS. 


TuE combined exhibits of the Westinghouse Com- 
panies, in point of size and elaboration, hold the 
premier position at St. Louis. Ornamental pavi- 
lions, representing the different countries in which 
Westinghouse interests are centred, are grouped 
around the main service plant. The auditorium, 
described in our issue of July 22 (see page 107 
ante), has been. completed for some time, and the 
mutoscope pictures taken in the Pittsburg factory 
are displayed three times daily, and form a never- 
failing attraction. 

The Exhibition service plant in the Machinery 
Hall was designed and installed by Messrs. West- 
inghouse, Church, Kerr, and Co. It is of 14,000 
horse-power ; and although, perhaps, it can hardly 
be termed one of the company’s exhibits, it forms 
a most imposing feature of their display. There 
are four 3500-horse-power Westinghouse-Corliss 
cross-compound vertical steam-engines, with four 
2000-kilowatt generators mounted between the high 
and low-pressure cylinders. Two of these were 
manufactured at the Pittsburg factory, and two by 
the General Electric Company. We have already 
described and illustrated the steam units and two 
of the generators ; for this reason little is left to be 
said here concerning this plant. The alternators 
are very similar in design to those already described 
in our issue of July 22, being rated -at 2000 kilo- 
watts each, and designed to give three-phase cur- 
rent at 6600 volts when running at 83.3 revolutions 
per minute. The yokeis slightly different in shape 
and a little smaller in diameter, and copper rings 
are employed for collecting the field-excitation 
current. One special feature should be noted— 


Westinghouse oil circuit-breakers, with distant-con- 
trol and automatic release, operated by a solenoid 
controlled toggle, and erected in brick structures, 
with a separate oil-tank for each pole anda separate 
fire-proof compartment for each oil-tank. There 
are two stationary contacts per pole, one connected 
to the incoming, and the other to the outgoing, lead 
of the same phase, each contact being mounted 
within a large porcelain insulator. Current to 
operate all the switches is supplied by the exciter 
sets. 
We stated in our issue of July 22 that the 400- 
kilowatt turbo-generator set was amongst the 
machines running at that date. This unit has been 
in continuous operation since June 20, with the ex- 
ception of a four-hours’ stop, caused by the break- 
ing of the main-supply steam-pipe. During this 
period it has been furnishing three-phase 60-cycle 
current, at a pressure of 440 volts, for lighting and 
operating the Westinghouse motor and railway 
exhibits in the Palaces of Machinery, Transporta- 
tion, and Electricity. The generator is of the re- 
volving field type, with a rated capacity of 400 kilo- 
watts when running at 3600 revolutions per minute. 
There are many interesting features in this turbo- 
generator set; but it must be remembered that 
except for special mechanical features and the small 
number of poles necessary on account of the high 
speed at which it runs, the turbo-alternator differs 
but little from those built for a reciprocating engine. 
A revolving field is used, because with this type 
the rotating part may be more easily manufactured 
to fulfil the conditions of great strength and perfect 
mechanical balance. These qualities become neces- 
sary on account of the heavy stresses to which the 
material is subjected with such a high speed of rota- 
tion. The ratio of the diameter to the length in 
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namely, the provision of copper pieces under or 
between the pole-pieces to act as ‘‘dampers,” and 
prevent ‘‘ jumping ” or ‘‘ hunting ” when working in 
parallel. 

The switchboard for controlling the output of the 
Exposition service plant was designed and con- 
structed by the Westinghouse Electric and Manu- 
facturing Company, and erected under the super- 
vision of Messrs. Westinghouse, Church, Kerr, and 
Co., who were the ‘consulting engineers. It is 
situated across the central portion of the western 
wall in the Palace of Machinery, overlooking the 
generators, two large galleries having been erected 
for this purpose. The control, or operating, sec- 
tion of the board located in the upper gallery is 
62 ft. long, and comprises 29 panels of highly- 
polished blue Vermont marble, each 2 in. thick, 
and secured to an angle-iron frame. Each panel 
measures 90 in. in height, and is divided into two 
parts, the lower portion carrying the integrating 
wattmeter for the generator or feeder it controls. 
There is a separate panel for the three-phase circuit 
from each generator, and to each feeder from which 
the necessary apparatus is operated for individual 
control. The generator panels are 32 in. in width, 
whilst the feeder and exciter panels are 24 in. wide. 

For each generator there are two three-pole elec- 
trically-operated oil-break circuit-breakers of the 
non-automatic type, one for each set of bus-bars, 
with interlocking devices to prevent both being 
closed at the same time. The switches furnished 
by the Westinghouse Company are their standard 
non-automatic, distant-control, electrically-operated 
circuit-breakers ; those by the General Electric 
Company are of corresponding construction, but 
are operated by small direct-current motors. 

For each feeder circuit two main three-pole 
Switches are provided, one for each set of bus-bars, 


Revotvine Fretp or 400-Kitowatt Turso-GENERATUR, 


| the rotating part is made small, as compared with 
|slower speed alternators, to keep down the peri- 
pheral speed, as the stresses in the material depend 
directly on the centrifugal force. 

The armature frame is of cast iron, made in two 
parts, split horizontally. The laminations are of 
special sheet steel, having high permeability and a 
very low hysteresis loss. Paper and japan are used 
in insulating the sheets from one another. Ven- 
tilating ducts are placed at frequent intervals along 
the length of the armature to insure sufficient’ven- 
tilation and small temperature rise in the iron. 
The slots are partially, but not completely, open, 
thus giving a good mechanical construction with 
small slot leakage, and consequently low armature 
inductance. Bar-windings are used; but we are 
informed that this is only the case in low-voltage 
machines, wire-windings being adopted for high 
voltages. The windings are insulated from the 
iron in the slots by tubes of empire cloth anda 
special insulating paper ; their ends are protected 
from mechanical injury by cast-iron end bells, 
which are perforated to avoid obstructing the circu- 
lation of air. The laminations are held in the 
cast-iron frame by dovetails fitting into specially- 
milled slots. Distributed windings are used, with 
a comparatively large number of slots per pole, 
helping to give an electromotive-force wave of 
sinusoidal form. 

The revolving field, illustrated in Fig. 1, above, 
is made of a special steel of a very high tensile, 
strength, cut from a solid forging. It is simplya 
cylinder with a number of slots cut. in it, in planes 
parallel to the axis, in which to imbed the windings. 

The windings—which are of bare copper strip, 
insulated as it is being wound by means of special 
insulating paper—are held in place by brass covers 
dovetailed into the tops of the slots. These brass 





interlocked to prevent misconnection, All are 


covers are turned flush with the steel to give a 


smooth surface. Ventilating slots and holes are 
cut in the metal of the field to assist in keeping 
down the temperature. Brass covers are fixed on 
the ends of the field, having vanes to send a cur- 
rent of air through the ventilating holes and slots, 
when the machine is running. In order to mini- 
mise the effects of armature reaction, a very large 
air-gap is used, making the field magnetising force 
great in comparison with that of armature reaction. 
This prevents excessive pressure being put on the 
bearings, should the field become slightly eccentric, 
due to wear or to any other cause ; it also assists 
efficient ventilation. 

The steam-turbine direct connected to the gene- 
rator is of the Westinghouse-Parsons multiple- 
expansion, parallel- flow type, with a normal 
capacity of 600 horse-power. The principal over- 
all dimensions of the combined units are :—Length, 
18 ft. 6 in.; width, 7 ft. 6 in.; and height, 
4 ft. 6 in. The floor-space occupied, including 
passages and the auxiliaries in the basement, 
amounts to 292 square feet, but the net floor-space 
is only 138.6 square feet. The gross floor-space 
per electrical horse-power is given as 0.545 square 
feot, and the net floor-space per electrical horse- 
power is 0.258 square foot. : 

There are some interesting features in the foun- 
dations built for this unit in the Machinery Hall. 
On account of the treacherous nature of the sub- 
soil it was necessary to employ concrete walls and 
foundations, the walls not only acting as supports 
for the turbine, but also as retaining-walls. The 
entire weight of the turbine is carried by a con- 
crete-steel floor, consisting of 12-in. 40-Ib. I-sec- 
tional steel beams, spaced 20} in. apart under the 
turbine. Concrete arches betweey.these complete 
the structure for supporting th@ turbine. The 
pit, containing all the auxiliary equipment with the 
exception of the exciter, measures 28 ft. 6 in. in 
length, 10 ft. 3 in. width, and is 9 ft. 6 in. deep. 
This is larger than is necessary under ordinary 
circumstances, to provide convenience for visitors. 
It should be noted that the entire auxiliary equip- 
ment is located directly beneath the turbine—an 
arrangement which eliminates long lines of exhaust 
piping, with bends in the condensing system. The 
auxiliaries consist of— - 

(1) A Worthington surface-condenser, with air- 
cooler. 

(2) A single-stage, horizontal, rotatory dry-air 

ump. 

(3) A Worthington centrifugal hot-well pump, 
with a 1}-in. discharge, connected to a two-phase 
440-volt, type E, Westinghouse induction motor, 
running at.1700 revolutions per minute. 

(4) The exciter. This is a motor generator set, 
consisting of a 45-kilowatt, 125-volt, continuous- 
current dynamo, direct-connected by means of a 
leather coupling to a 40 horse-power induction 
motor, the latter being fed with three-phase 60-cycle 
current at 400 volts from the turbo-generator itself. 
This unit is started from the controlling switch- 
board. 

The condenser gives a vacuum of from 27 in, to 
28 in. ; it has a total cooling surface of 1500 square 
feet, or 2.8 square feet per electrical horse-power. 
It is mounted on two struts at one end and a brick 
pier at the other. The tubes are plain throughout, 
with packing-glands at each end, permitting their 
removal from either end of the condenser. The 
incoming cold water circulates along the lower 
half and emerges from the upper, whilst the con- 
densed steam gravitates into a hot-well 22 in. in 
diameter, and is returned to the boiler by the 
centrifugal pump. The exhaust leaves the turbine 
through an elbow bent at 90 deg., and enters the 
condenser immediately beneath. A 20-in. Chap- 
man valve is provided for isolating the condenser, 
if necessary, and a 12-in. exhaust-pipe is led up 
through the roof of the building to provide for 
emergencies, should the vacuum be destroyed or 
repairs be found necessary. There is a check- 
valve in the return line to prevent the condenser 
becoming flooded, should the hot-well pump give 
out. The: steam supply is drawn from a pipe- 
trench about 100 ft. distant, and fully 600 ft. from 
the boiler plant in the Steam and Fuels Building. 
No superheater being employed in the Exhibition 
service plant served by these boilers, saturated 
steam is used, at a pressure of 150 lb. per square 
inch, rendered as dry as possible by a vertical 
separator in the supply-pipe. 

ear the turbo-generator set there is a 200- 
kilowatt three-phase rotary converter, receiving 





alternating current from.static transformers fed by 
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the former unit. The generator has ten poles, and 
operates at a speed of 720 revolutions per minute, 
and delivers direct current at a potential of 
525 volts. 

We may now pass on to the two remaining gene- 
rating sets in the Machinery Hall—those driven by 
horizontal and vertical gas-engines respectively. The 
former consists of a double-acting two-cylinder 
gas-engine, rated at 200 horse-power when run- 
ning at 200 revolutions per minute, direct connected 
to a 100-kilowatt three-wire compound-wound 
direct-current generator, with a voltage of 125 to 
250. This is of the ordinary Westinghouse engine 
type, with a vertically-divided frame and a slotted- 
drum armature. It differs, however, from the 
standard single-voltage machines, as the armature 
is provided with a set of collector-rings, in addi- 
tion to the commutator, the taps from the armature- 
winding being connected to these rings, and through 
them to a pair of auto-transformers or balance- 
coils. These four taps, taken from symmetrical 
points, give two-phase currents, which are fed to 
the auto-transformers, the middle points of which 
are interconnected. The neutral of the three-wire 
system is taken from the interconnected point of 
the balance-coils, and between it and the outside 
leads a potential equal to half the full voltage of 
the machine is maintained. This arrangement 
gives a three-wire direct-current system supplied 
from asingle generator, without the use of a motor- 
generator or other moving balancing devices. — To 
secure even conditions when working with an un- 
balanced load, the series field coils are arranged in 
groups, and connected half in the positive and half 
in the negetive armature leads. The losses in 
the balance-coils are practically negligible. The 
operating characteristics are very similar to a 
corresponding two-wire machine. These gene- 
rators are suitable for working on loads requiring 
a wide range of speed variation. The engine 
operates on the well-known four-stroke cycle, and 
is double-acting, with two cylinders arranged in 
tandem with a common piston-rod, so that the 
engine gives one power impulse at each forward 
and backward stroke. A sensitive governor of the 
centrifugal type controls the speed, by admitting 
at the beginning of each cycle a quantity of the 
mixture of air and gas proportioned to the load. 
The mixture is of constant, and not variable, quality, 
as is sometimes employed, thus securing the greatest 
amount of work from a given quantity of gas; the 
ratio is controlled in a mixing-valve by two hand- 
levers moving over graduated arcs. The governor 
is adjustable when running, so that the speed may 
be varied within small limits, to bring generators 
in multiple and to distribute the load among them. 
The valves are all of the poppet or disc type ; they 
are held to their seats by springs, and released at 
the proper moment by levers operated by cams 
mounted upon a countershaft running parallel to 
the cylinders ; this shaft is driven from the main 
engine shaft through spiral: gearing.. One set of 
camg operates the admission-valves, another the 
exhaust-valves, and a third the igniters, each set 
being independently adjustable in order to secure 
the most efficient action. Water-jackets are pro- 
vided for both the cylinders and heads, as well as 


for the yalye and combustion chambers ; the exhaust- |: 
valves are also arranged for water-cooling. - The}: 


piston and piston-rods are made hollow to permit 
the cooling water to circulate through them, enter- 
ing at the cross head through a telescopic joint, and 
emerging through the tail-rod at the rear of the 
engine. 

Starting the gas-engine is a simple matter, and 
can be accomplished by one attendant. By means 
of hand-levers, the action of the cams on the rear 
cylinder makes it for the moment act as an air- 
motor, compressed air from storage tanks in the 
basement being introduced into the cylinder by 
means of auxiliary cams. As soon as the engine is 
fairly started, the combustion cycle begins in the 
forward cylinder ; the air :s shut off, and the rear 
cylinder is then thrown into service. Lubrication 
of internal working parts of the engine is automati- 
cally performed by small oil-pumps driven from the 
cam levers. 

The vertical gas-engine generating unit, with 
three single-acting cylinders, is rated at 125 brake 
horse-power. The cylinders are 13 in. in diameter 
with a'14-in. stroke. In principlé of operation it is 


similar to the horizontal engine already described. 
The engine is direct connected to a 75-kilowatt 
Westinghouse engine type generator, giving 125 
volts when running at a speed of 265 revolutions 


per minute. The generator has a revolving arma- 
ture, and its frame is divided vertically, and fur- 
nished with six laminated steel poles, cast-welded 
into the frame. The field is compound wound, 
with shunt and series coils mounted separately. 
The shunt coils are wire-wound ; the series coils 
are formed of forged copper bar of rectangular 
section, as in the generator just described. 

The turbo-generator, the rotary converter, and 
both the horizontal and vertical gas-engine sets 
are controlled by a 12-panel switchboard, mounted 
in a gallery overlooking the plant forming the 
exhibit. 

(Zo be continued.) 








NOTES ON TACHEOMETRY: A 
COMPARISON OF SYSTEMS. 


By Artur L. Beit, B.A., B.E., Assoc. 
M. Inst. C.E. 

To those engaged, or likely to be engaged, in 
stadia practice, a comparison of the two main 
systems of staff-holding—viz. (a), staff vertical, (b) 
staff at right angles to line of sight—may prove 
interesting. For convenience the first may be 
called the ‘‘ vertical” system, and the second the 
‘‘normal” system. The American system of hori- 
zontal targets does not demand special consideration, 
as it is theoretically identical with the ‘‘ normal” 
system. 

Such an investigation renders necessary a re- 
statement of, at least, part of the familiar theory of 
the stadia. 

Vertical System.—Taking the vertical system 
first, let BA in Fig. 1 represent the portion of 
the staff subtended by the stadia webs of the 
telescope, whose centre of rotation is at O, 





AC sin $/2 
Brom ABO“ FO siol 5 + (o- *)] 
2 2 
sin ¢/2 


From AF CB, Fo “sin[ = -(9+ ey] 
AC+ op=roun${(y-8) ‘ 
ope. | 


a= er 
cos (@ + £)f 


FC= DE wt, 
2 2 


(1) 


But 
(2) 


Substituting equation (2) in equation (1) we 
obtain 
AC+CB=r= DE cos 
2 2 
04 %)\4 e-¢ 
Epon a) a 2 
| cos/ 6- E )cos(o + $) 
| cos* @ cost $ ~ sin? 0 sine # 


cos 6 cos ? 
= DE cos? | 2 


cos? 6 cos? ? — sin? 6 sin?? 
DE=r 2 oy: ae 


Therefore the total inclined distance O C 
=C+krcos 6 -kr tan? & sin 0 tan 0 - . (3) 


The horizontal component O G 
= ccos 6 + krcos? @ - kr tan? © sin? @ . (4) 


The vertical component G C : 
=csin 0 + k? cos 0 sin 0 — kr tan? ? , sin 0 
2 cos 0 


(5) 


The expressions involving tan* . are so small that 


they may be ignored, and the final and generally 
cos equations are (the staff being held ver- 
tically) :— 

Horizontal component or ‘‘ distance on plan ” 


=ccos0+kreos?é@ . : ; .. 5.) 
Vertical component or “‘ height above instru- 
ment axis” ; 
; =esind + kr 020, i ee 


Equation (7) e~ the height of the point C. To 
obtain ground-level, the reading of the axial or 


Normal System.—The theory of the normal 
system is somewhat simpler than the foregoing. 

In Fig. 2, let D E represent the portion of the 
staff (when held at right angles to the line of 
sight) subtended by the stadia hairs, 

Let R = OC = distance read + ‘‘ constant.” 

Then 

Horizontal component = OG + A B= 
ONO NN Ot eo (8) 
Vertical ne pare =GC—-AC=Rsiné 
— h cos ° ° . . . Steg 

It is necessary to note carefully when using equa- 
tions (7), (8), and (9) that when @ is in depression, 
the sign of sin @ changes to minus, while the sign 
of cos 6 remains unaltered. 

Notwithstanding the simplicity of the final equa- 
tions (6, 7, 8, and 9) in both systems, the reduc- 
tion to figures in actual work becomes exceedingly 
laborious when a great number of ‘‘sights” have 
to be reduced. Where a high degree of accuracy 
is not required (e.g., in the case of all intermediate 
readings), the reduction of readings, in the vertical 
system, to their vertical and horizontal components 
may be very quickly performed hy the use of Pro- 
fessor Wild’s slide-rule, made expressly for use 
when the staff is held vertically. This well-known 
slide-rule is shown in Fig. 3. The values of log. 
cos? @ being restricted to the small space available 
on the cursor, a high degree of accuracy is not 
attainable. 

For the purpose of minimising the labour of 
calculation in the vertical system, the author has 
devised a special slide-rul-, giving, at two opera- 
tions, the four values R cos 6, R sin 6, h cos 6, and 
hsin 6. The degree of exactness in the reductions 
is much higher than in Wild’s slide-rule, a greater 
space being devoted to the logarithms of: the tri- 
gonometrical functions. 

Comparison of Errors.—Though both systems, 
vertical and normal, give quite correct results 
when the staff is held with absolute accuracy, still, 
when the fallibility of staff-holders is taken 
into consideration, the results do not compare 
favourably. 

It has been shown that, without sensible error, 
the obliquity of the staff to the line of sight in the 
vertical system may be compensated for by multi- 
plying by cos 6, and the horizontal distance be 
obtained by multiplying by cos 76. This is 
equivalent to assuming the angles B D C and 
CEA to be right angles (see Fig. 1) ; or, in other 
words, to assuming that the rays which pass 
through the upper and lower stadia hairs are 
parallel when they impinge upon the staff. The 
legitimacy of this assumption renders easy a com- 
parison of the errors in the two systems due to the 
staff not being held properly. 

In Fig. 4 

Let 6 = angle of elevation. 
a = angle of error in each case. 
R = distance read upon normal staff by stadia. 
k = constant ratio of stadia (generally 100). 


It is required to find the co-ordinates of the 
point O. 


Space intercepted on normal staff = A B = B a, (10) 
Space intercepted on vertical staff = C D = 
R sec 0 
weed 11 
E (11) 


If the staff be held away from its proper position 
by an amount of angular displacement a, the actual 
spaces intercepted are then :— 


On supposed normal staff % seca . (12) 


On supposed vertical staff , sec (9 + a). . (13) 

In the belief that these are the correct readings, 
the surveyor will, to find the horizontal component, 
multiply (12) by k cos 6 and (13) by k cos 6, thereby 
introducing the following errors :— 


In staff normal system, R sec a cos @ — R cos 0 
In staff vertical system, R sec (@ + a) 

cos? @ — R cos 6 

As a practical example, let 4 


(14) 


= 1000 feet. 
= 30 deg. 
a= 3.,, 
Error in normal system = 1000 x sec 3 deg. x cos 
30 deg. — 1000 x cos 30 deg. = 1.2 ft. . 
Error in verticalsystem = 1000 x sec 33 deg. x cos” 
30 deg. — 1000 x cos 30 deg. = 28.2 ft. 


No comment on these results is necessary. They 
will go far towards’ explaining the popular fallacy 
in England that stadia work is adinissible only in 





middle hair must be subtracted. 
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i) in. in diameter, and holds the staff in such a 
position that the cross-wires at the forward end of 
the open telescope obscure the tacheometer or 
theodolite. The surveyor can tell at a glance 
whether the staff is being properly held, as the 
white plate at the back end of the open telescope 
should be entirely obscured. The degree of error 
which is observable in this way is well within the 
limits admissible in surveys of extreme accuracy, 
even with the small ‘ tell-tale” shown in the 
photographs, which measures 5}‘in. in length when 
open and 4 in. when closed. It was made by 
Messrs. J. Halden and Co., of Manchester, who 
have purchased the patent rights. ; 

it may be said that, by waving the staff to and 
fro in the direction of the observer, the correct 
reading—i.e., the lowest, which occurs when the 
staff is at right angles—may be taken. Fig. 7 
shows how fallacious this is—a fact which many 
careful surveyors will have found out by experience, 
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The true reading is a (see Fig. 7). As the staff is 
waved forwards'to any position, such as f f ff; the 
reading increases; but an error occurs when the 








Fic. . 6¥ : 


staff.is waved backwards to, say, the position b b.b.b, 
and the lowest reading is much less.than the true 
reading, and might even have fallen below-zero had 
the telescope been directed, along the. line x «. 
The amount of error is the same whether the .read- 
ing be taken near the bottom, as_ shown, or_ near 
the top of the staff. Quite.apart from.its intrinsic 
inaccuracy, everyone knows the difficulty of making 
accurate stadia reading with a waving staff ;.and, 
when the staff_is.placed on soft earth, further 
errors will be introduced. The source of error 
exemplified in. Fig. 7, though inappreciable in 
ordinary levelling, can certainly not be negleeted 
in tacheometry, = 

An extract from the field-book adapted: for: use 
in the normal system is given above... , ; twee 

The. first five columns and the -‘‘ Remarks”’ 


column are for use in the field. In. column:3 the 
angles are shown.as + or, —, according to whether 
they are in elevation or depression. The columpg 
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6 to 14 are filled up in the office. The four values 
R cos 6, h sin 6, R sin 6, and h cos 6 are found by 
means of two manipulations of the above-mentioned 
special slide-rule, ‘a little acquaintance with which 
will render reductions both easy and rapid. The 
two columns marked ‘‘ sign” are introduced merely 
for convenience in filling in columns 9 and 13. 

As before stated, it is necessary to note most 
carefully that when 6 is minus, the sign of its sine 


is minus, but the sign of the cosine is plus, whether. 


6 be plus or minus. This may be more clearly 
; Btated as follows :— is 
When @ is in elevation or positive, 
Horizontal component=R cos 6+h sin 0 
Vertical component. =R sin 6-—h cos 0 
When 6 is in depression or negative, 
Horizontal | =R cos @—h win 0 


component | 
Vertical | _ _ Rsin@-hcosé = — (Rsin 0 + hos 0). 


component f 

The author has no hesitation in affirming the 
normal system to be, in his opinion, in every re- 
spect superior to the vertical; and the fact that the 
former places the accuracy of the survey in the 
hands, not of the staff-holder, but of the surveyor, 
should in itself render its adoption general. 








THE COLE BALANCED COMPOUND 
LOCOMOTIVE AT THE ST. LOUIS 
EXHIBITION. 

By H. W. Hansury, A.M. Inst. C.E. 


Or the many problems which have been engaging 
the serious attention of locomotive engineers during 
the last few years, that of *‘ balancing” has been 
perhaps, more discussed than any other. It is A 
subject, we may venture to say, concerning which 
there is still much to be learned, and one which, 
owing to the rapidly-increasing weight and greater 
speed of our locomotives, is becoming of more and 
more importance every day. 

Recent practical attempts at a solution of the 
problem have been made more particularly in 
connection with compound locomotives, of which 
the Vauclain and, more recently, the De Glehn 
compound are well-known examples. A still later 
locomotive, embodying the same fundamental idea, 
as regards balancing, as those we have just referred 
to, is the Cole four-cylinder balanced compound of 
the,‘* Atiantic”” type, which has just been built for 
the New York Cexitral and Hudson River Railroad, 
and which now forms part of the American Loco- 
motive Company’s-exbibit at the St. Louis Exhibi- 
tion. 

It is too early yet to say whether this Ilccomo- 
tive will be a success or not, although there is no 
reason why it should not be so in every way. 
Arrangements have been made for exhaustive trials 
on the Pennsylvania Testing Plant at the Exhibi- 
tion, and also on the road, so that-at no distant 
date: results will probably be available which will 
enable a definite conclusion to be arrived at on the 
matter. 

Through the courtesy of Mr. Francis J. Cole, 
Mechanical Engineer of the Schenectady works of 
the American Locémotive Company, and the de- 
signer of this locomotive, we publish on our two- 
page plate a perspective view, Fig. 1, and a general 
drawing, Fig. 2, in which the leading dimensions are 
given. We also “give a sectional plan showing the 
arrangement of the’ cylinders ak frames, Fig. 3, 
and end and sectional elevations, Figs. 4, 5, 6, and 7. 
From these it will be geen that, broadly speaking, 
the principal features of the De Glehn compound 

ve been embodied in this engine, but without 
great departure from standard American practice as 
regards the position of the various parts, and with 
the added advantage resulting from the use of a 
single Stephenson motion instead of two complete 
sets of Walschaert gear, adopted in the case of the 
former engine. 
aware, the two sets are necessary in the De Glehn 
engine—the one inside the frames and the other 
outside—owing to the relative arrangement of tho 
cylinders. 

The high-pressure cylinders, which have a 
diameter of 15} in. and a stroke of 26 in., are 
situated between the frames and considerably in 
advance of the low-pressure cylinders, the distance 
between the cover-faces of the two being 45¢ in. 
The low-pressure cylinders are 26 in. in diameter 
with a 26-in. stroke, and are situated, as in the 
case of a simple American locomotive, in the usual 


As many of our readers will be | - 





position, outside the frames. The pistons of the| 
high-pressure cylinders drive the cranked axle of | 
the first pair of coupled wheels, while those of the 
low-pressure cylinders actuate the second pair in 
the ordinary way. It is necessary to place the 
high - pressure cylinders in advance of the low- 
pressure cylinders to obtain the requisite space for 
the connecting-rods, cross-heads, guides, &c., to 
admit of the leading axle being driven by: the 
former cylinders. The advantage gained by distri- 
buting the power exerted by the cylinders on two 
axles is that the strains on the cranks and other 
parts are much less than they would otherwise be, 
and, consequently, wear and tear and repairs are 
reduced accordingly. At the same time the engine 
is ‘‘smarter” at starting. 

The arrangement of the valves is such that each 
high-pressure piston works at 180 deg. from its 
corresponding low-pressure piston, the pair on the 
one side working at 90 deg. from that of the other. 
By this means the successive impulses exerted by 
the four cylinders result in a practically uniform 
turning movement, and incidentally to a more 
rapid acceleration at starting. With regard to 
the latter point it should be added that rapid start- 
ing is also aided by the introduction of live 
steam to the low-pressure cylinders, through a 
special starting-valve, which reduces the pressure 
to such a figure that the work done in the two pairs 
of cylinders is approximately the same. The 
reciprocating parts of each pair of cylinders move 
in opposite directions, and are so proportioned and 
designed as to be approximately of the same weight ; 
these therefore practically balance each, and it 
remains to balance the revolving parts only by the 
addition of counter-balance to the wheels. 

The valves are of the piston type, and their 
arrangement, rendered possible by the relative 
grouping of the cylinders, is, perhaps, the most 
striking feature in connection with this locomotive. 
One valve-rod operates the two valves for each pair 
of high and low-pressure cylinders; in other words, 
a tandem arrangement has been adopted, the valve 
for the high-pressure being at the front end of the 
rod, and that for the low-pressure at the other. 
The portion of the valve-chamber between the two 
valves is designed to act as the receiver. 

It has been possible to design a particularly neat 
and compact motion for this engine, the details of 
which can be seen on referring to Fig. 2. As we 
have already mentioned, only one set of valve-gear, 
which is situated inside the frames, is necessary 
with the arrangement of cylinders adopted, and no 
intermediate valve-rod is required, the reversing 
link ‘‘ dies ” being attached Alasatiy to the arm of 
the rocking shafts. The reversing-link is of the 
built-up type, suspended at the centre, and of a 
radius of 55 in. 

The leading bogie-wheels are 364 in. in diameter, 
the covpled » Fete 79 in., and the trailing wheels 
50 in. in diameter. The latter are not provided 
with a truck, but have ample lateral play in outside 
bearings. All the engine-wheels have ‘‘ spoke ” 
pattern centres. The tender-wheels are 36in. in 
diameter. The fixed wheel-base of the engine is 
16 ft. 6in., the total for the engine being 27 ft. 
9iu., and for the engine and tender 53 ft. 8 in. 

Herewith we append a table giving the dimen- 
sions of the journals for both engine and tender 
axles, and also particulars of the distributed weights 
when both are in full ‘working order :— 





| Weight in 


— SN ee Ye ae One 








| Length of |. Diameter 
Axles, ; Journals. of Journals “= — 
it xle. 
in. in. tons 
Engine bogie 12 64 22.32 
a + 13 10 49.1 
Trailing 14 8 17.85 
| | eee 
Total weight of engine ..| * e. | 89.27 
Tender ve se os| 10 5} | 54.67 
Total weight of engine and| —_—_— 
tender... 5 mt | 143.94 
! 


| ! 

Of the total weight of the engine, the enormous 
weight of 49.1 tons is carried on the coupled axles. 
So far as we are aware, this gives the greatest load 
per axle ever carried by a passenger engine. In ex- 
planation we may say that it is possible with engines 
of the balanced type we are describing to increase 
the adhesive weight and, consequently, the tractive 
power: without increasing the number of driving- 
wheels, for the reason that in an ordinary engine the 





centrifugal force due to the weight placed in the 
wheels to balance the effect of the reciprocating | 


parts, which, as is well known, is proportional to | 


the square of the speed of the locomotive, is added 
to, or subtracted from, the static load on the axle 
as the wheels revolve, according to the position of 
the balance-weight with regard to the rail. — This 
force, in a locomotive going at a high rate of speed, 
is equivalent to about one-third of the normal 
static load per axle, and hence, owing to the 
absence of this force in the engine with which we 
are dealing, it has been possible to augment the 
adhesive weight considerably without. exceeding 
limits of safety, or without causing undue ‘‘ham- 
mering ”’ on the rails. 

The main frames are of the usual bar pattern and 
4} in. in thickness. At.the rear of the engine an 
external or secondary plate-frame is also pro- 
vided, in which the axle-boxes of the trailing- 
wheels are situated. This secondary frame is 
1} in. thick. 

The boiler is of steel and of the straight-top 
type, the barrel consisting of only two courses, 
with plates }} in. thick, the diameter outside tho 
first being 72} in. It is designed for a working 
pressure of 200lb. per square inch. Heating 
surface of 3271 square feet is provided, 175 square 
feet being given by the fire-box and 3271 square 
feet by the tubes. The latter, of which there are 
390, are of charcoal iron, 2 in. in external diameter 
and 16 ft. in length. The fire-box, in which it is 
intended to burn bituminous coal, is ¥64 in. in 
length and 75} in. in width, with a grate area of 
56.23 square feet. It will be seen from our illus- 
tration, Fig. 2,.that the boiler is carried by two 
thin plates at the front and back of the fire-box, 
and also on brackets riveted to the outside of the 
external frame carrying the axles-boxes of the trail- 
ing-wheels. Lugs are provided on the foundation 
ring of the boiler for both these purposes. Of the 
supporting-plates, one is attached to a cross-stretcher 
situated at the front of the fire-box, and riveted to 
the frames, while the other is on the foot-plate 
casting at the rear of the engine. The usual sup- 
port is afforded by the cylinder saddle at the front 
end of the engine, and in addition two thin plates, 
situated one on each course of the barrel, are also of 
assistance. The fire-box is provided with two fire 
hole doors 

It is not necessary to enter into a description of 
the tender and tank, the design of both following 
the usual American practice. In passing, however, 
attention should be called to the truck-frames. 
which are of pressed steel, in lieu of the ordinary 
diamond pattern bar-frame The capacity of the 
tank is 6000 United States gallons (4800 English 
gallons), and accommodation for about 9 tons of coal 
is provided. 

n conclusion, we append an extract from a small 
catalogue published by the American Locomotive 
Company, containing a list of their exhibits at the 
Exhibition, in which the advantages inherent in 
this type of engine are enumerated. 

These, a8 given, are as follow :— 

1. The elimination of counterbalance weights 
from the driving-wheels, the engine, nevertheless, 
being in perfect balance, both horizontally and 
vertically. This results in the complete absence of 
slip at high speed. 

2. The more perfoct compounding which results 
from this arrangement of cylinders, whereby it be- 
comes possible to secure more favourable cylinder- 
volume ratios than with the two-cylinder com- 
pound. 

3. The consequent approximately uniform turn- 
ing moment throughout each revolution. . 

4. The power of quick acceleration, resulting 
partly from the uniform turning moment and partly 
from admitting to the low-pressure cylinders at 
the time of starting, and through a special starting- 
valve, live steam at reduced pressure. 

5. The reduction of stresses in the driving-axles, 
crank-pins, and other parts of machinery due to 
the system of distributing power from the cylinders, 
approximately one-half being transmitted to the 
forward driving-axle, and one-half to the rear axle. 

6. Increased hauling co sage and endurance at 
high speeds, due principally to the perfection of 
the compounding and the consequent economical 
uze of steam, but partly also on account of the 
perfect. balance of the reciprocating and revolving 
parts. 





Tar Wortp's Coat Consumption. —The consumption of 
coal in the principal coal-absorbing countries of the world 
Hoe ano gta, O00 torn; Germany, 168 114.0 

ni ingdom, ms ; oy, aig egal 
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THE INTERNATIONAL ENGINEERING 
CONGRESS AT ST. LOUIS. 


Wuen the scheme of the Louisiana Purchase 
Exposition was settled, congresses of various des- 
criptions occupied a prominent part in the pro- 
cramme. Amongst others, an engineering congress 
was inevitable, and the organisation was entrusted 
to the American Society of Civil Engineers, whose 
fine building in West 57th-street, in New York, will 
doubtless be familiar to many of our readers. 

For some time past Mr. Charles Warren Hunt, 
the Secretary of the Institution, has been busy 
vetting together information and making arrange- 
ments for the Congress. As a result, an excellent 
series of papers have been written by authorities on 
the various —— dealt with. The Congress was 
divided into eight sections, dealing with the follow- 
ing subjects ; and was under the general direction 
of the Chairman, Mr. Charles Hermany, President 
of the American Society of Civil Engineers, each 
of the sections ‘having a separate chairman, as 
follows :—Section A, Waterways—Mr. Alfred Noble; 
Section B, Municipal—Mr. J. J. R. Croes ; Section 
C, Railroads—Mr. Robert Moore; Section D, 
Materials of Construction— Mr. Frederic P. Stearns; 
Section E, Mechanical—Mr. . William Metcalf ; 
Section F, Electrical—Mr. F. J. Sprague ; Section G, 
Military and Naval—Mr. William P. Oraighill ; 
Section H, Miscellaneous—Mr. Octave Chanute. 
All the chairmen of sections were members of the 
American Society of Civil Engineers, the majority 
of them past-presidents of that Institution. 

The meeting commenced with certain preliminary 
proceedings, on Monday, October 3, in the large 
Convention Hall of the St. Louis Exhibition ; but 
the first sittings of the various sections for the 
reading and discussion of papers did not take place 
until the next day—Tuesday, October 4. On the 
two following days the meeting of sections was 
continued, Friday, October 7, being reserved for 
clearing up the work left over from the previous 
days, it being the rule to commence each day’s 
proceedings according to the programme. 

The number of papers was very large, there 
being no less than 104 in all; many of these 
were of considerable length, and few could be 
described as brief. It will be interesting to give 
the numbers received from authors of different 
nationalities. The United States naturally heads 
the list with just over half the total—namely, 53 ; 
France follows with 19, then England with 12, 
Holland 8, Japan 5, and Austria, Be'gium, Canada, 
Denmark, Russia, Switzerland, and the Argentine 
Republic with one each. The majority of the papers 
had been received at the date of the issue of the 
programme. The method of procedure was_to re- 
quest well-known authorities on the various subjects 
to contribute ; and we believe the whole,’ or very 
nearly the whole, of the papers were thus invited. 
Hach paper was intended to be a review of a par- 
ticular section of engineering practice during the 
past ten years. we 

Tt will be evident from what has heen said that 
we cannot hope to deal fully withsthe vast mass of 
matter presented, and in many cases we can do 
little more than mention some of the contributions. 
Moreover, general reviews of an historical nature 
do not lend themselves well to discussion, however 
interesting the papers themselves may be. In dis- 
cussions it is details that are generally attacked ; 
and provided the writer of an historical paper falls 
into no error in his chronicle, there is really very 
little to say, unless, as is often the case, the speaker 
retraverses the same ground as the author. This 
was apparently the view generally held by the 
members of the Congress, for the attendances in 
the sections represented but a comparatively small 
part of the six to seven hundred members who 
subscribed to the meeting. 

At the preliminary sitting on October 3, the 
meeting was called to order—to use the usual 
Ainerican expression — by Mr. H. S. Haines, 
of Detroit, Chairman of the Committee in Charge, 
who introduced Mr. Charles Hermany. Mr. 
Hermany made a brief speech, in the course 
of which he referred to the proceedings which 
led to the organisation of the Congress, and 
«so gave somé details in connection with ‘the 
progress of the Exhibition. He was followed by 
Mr. Skiff, who represented the Exhibition execu- 
tive, and who welcomed the Congress to the build- 
ing. In the’course of his speech he stated that the 
object of the Exhibition was largely of an educa- 
tional nature; no Jess than 400 congresses having 


been held in all. The value of the interchange of 
thought could hardly be over-estimated, and though 
the Exhibition would pass away, the interchange of 
thought would remain as a fruitful and an ever- 
growing asset for the good of mankind. 

Mr. Hermany next introduced Sir William White 
as representing the Institution of Civil Engineers, 
of which body he was the distinguished President. 
Sir William White expressed the pleasure he 
felt, which would ‘be shared by all the foreign 
members of the Congress, at coming to St. Louis 
to meet so many distinguished engineers from so 
many different countries. He felt it an honour to 
have been selected to speak for the foreign section, 
especially as he stood there as representing the 
parent engineering institution of Great Britain. ~ It 
was, indeed, the first occasion upon which the Pre- 
sident of - that Institution had been officially com- 
missioned to represent the Institution out of London. 
Even at the great congress of engineers held in 
Glasgow the Institution of Civil Engineers had not 
appeared in its corporate capacity, but on the 
present occasion he officially represented the 8000 
members of the Institution of Civil Engineers, 
having been commissioned to do so by a resolution 
of the Council.” Sir William White spoke at some 
length, and though his speech was admirable, both 
in substance and the- manner of delivery, it not, 
unnaturally, covered ground familiar to English 
readers. :: He concluded by a graceful reference to 
the work done by American engineers, “more 
especially that of Captain Eads, an engineer-who 
was so closely identified with St. Louis. } 

Brief speeches from the representatives of the 
different foreign countries represented brought the 
opening meeting to a close. 


Harsgours, 


On Tuesday, October 4, the various sections 
commenced work at 10 o’clock. In Section A the 
subject of harbours was dealt with, no less than 
eleven papers being on the programme. The fol- 
lowing were the contributors :—Mr. W. Matthews, 
of London; Mr. W. Wortman, of Amsterdam ; 
Baron E. T. Quinette de Rochemont, of Paris; 
Mr. P. Vedal, of Aahus, Denmark ; Mr. I. Hiroi, 
of Tokio, and Mr. 8. Shima, of Osaka, Japan ; and 
Mr. L. A. Huergo, of Buenos Ayres. The follow- 
ing two authors dealt with ‘* Harbours on the 
Great Lakes” :—Major Dan ©. Kingman and 
Major UV. D. Gaillard, both of the United States 
Army Corps of Engineers. The remaining two 
papers were on ‘‘Harbours on the Sea Coast,” 
and were by Major Cassius E. Gillette, United 
States Army Corps of Engineers, and Captain C. 
H. McKinstry, of the same corps. As these 
papers alone would constitute a large octavo 
volume, it will be understood we can only deal 
with them cursorily. 

The contribution by Mr. Matthews dealt largely 
with the construction at Dover Harbour—a work 
with which our readers are fairly well acquainted, 
although it is, naturally, not so well known in 
America. In any case, Mr. Matthews’s record of 
the great operations now in progress will form 
a valuable addition to the ‘Transactions of the 
American Society of Civil Engineers. Mr. Mat- 
thews, in his introductory remarks, frankly stated 
that it would be impossible to deal adequately with 
the present practice of harbour construction within 
any reasonable limits of space, and he would there- 
fore confine himself to details of work with which 
he was personally acquainted. - An interesting 
point brought out, and one of material import- 
ance, was that since the Dover. works had been in 

rogress a wave of no greater height than 15 ft. had 
Coan recorded, whilst at the Tyne waves of from 
35 ft. to 40 ft. had been recorded. At Peterhead 
also waves closely approximating to 40 ft. had 
been observed. The need for spending-beaches 
and slopes in harbours for dissipating scend, 
and wave-traps for internal eutrances, was dwelt 
upon. The depths to which wave-action extends 
was greater than was formerly believed to be 
the case, an instance being given in which 
lobster - pots in 20 to 30 fathoms were filled 
with sand and shingle after a heavy gale; also 
sand had been found after a gale in the external 
gallery of the Bishop Rock Lighthouse off Scilly, 
the gallery being 120 ft.- high, and the water in the 
vicinity of the rock 25 fathoris. At the Peterhead 
Breakwater, in 1898, blocks weighing upwards of 41 
tons were displaced, during a storm, when lying 
36 ft. 7 in. below low-water spring tide. A section 





'of the breakwater, weighing 3300 tons, was slued 





bodily 2in. without the brickwork being dislocated. 
During the discussion on. the, papers.a good deal 
was said about the travel of beaches, and this was 
a subject taken up by more than one of the authors. 
The theories put forward by various authorities to 
account for littoral drift are fairly well known, the 
subject having been extensively discussed for many 
years past. The two main opinions held by 
engineers are that. the phenomenon is due to 
wave-action or to current-action. Mr. Hemlin, 
who spoke in the discussion, said that he con- 
sidered the matter was not so simple as was 
generally thought, he being of opinion © that 
the drift. was due to the wave of. translation 
and the run of tide conjointly. Another speaker 
during the discussion said he did not agree that there 
were two schools of opinion, as it was generally 
recognised that the. wave-action was the chief 
cause of drift, though the tidal flow might have 
some slight influence. In his opinion also thero 
was practically no difference in the effect produced 
by the wave of translation and the wave of oscilla- 
tion respectively, the major axis of* the ellipse 
formed being changed from the Vertical to the hori- 
zontal, the change not being strongly marked 
at any one point. Mr. Matthews referred tq the 
case of the south and east coasts of England, often 
quoted. In both these instances the prevailing run 
of sea and seDagaga: 39 of the flood-tide are in the 
same direction. He brought forward some in- 
stances showing that the wave-action was the pre- 
dominating cause. 

The movement of sand by current-action was 
another point touched on by Mr. Matthews, and the 
need for laying out the work to meet this was re- 
ferred to in‘the paper. A speaker during the dis- 
cussion suggésted that in order to avoid this diffi- 
culty works should be commenced outwards, so as 
to prevent accumulation as operations proceeded ; 
or, as he put it, that the sand should not.have to 
be moved uphill. In connection with this subject 
the removal of obstruction by pump-dredging in 
the case of bar-harbours was dealt with, the 
paper giving figures as to the working in regard to 
cost, &c. The introduction of Portland cement 
was also taken up in the r, Mr. Matthews 
stating that his experience Me him to’ generally 
prefer the use of concrete in blocks, rather than 
for mass construction. Pocketed work, having 
spaces filled with rubble, was a form of structure 
often attended with considerable risk, more par- 
ticularly during progress. In speaking of rubble- 
mound breakwaters, the ‘oneal at Portland and 
Table Bay, both carried out by the late Sir John 
Coode, are instanced as two of the finest in exist- 
ence ; whilst Holyhead is given asa fine example 
of acomposite breakwater. Alderney was described 
as ‘‘adisastrous work.” 

The other papers on this subject dealt largely 
with details of works in the various countries to 
which the authors belonged. ) 


PuRIFICATION OF Domestic WATER. 


On Tuesday, October 4, in Section B, three 
papers were on the programme, all dealing with 
the purification of water for domestic use. The 
first paper read was by Mr. Allen Hazen, and the 
othérs were respectively by Mr. Adolph Kemna 
and.Mr. J. M. K. Pennink. The first portion of 
Mr. Kemna’s paper was largely given up to his- 
torical work, which was of much interest, and 
contained a great deal of valuable information. 
Mr. J. M.-K. Pennink’s paper dealt with the in- 
vestigations of ground-water supplies.’ 

Mr. Allen Hazen, in his paper on-this subject, 
pointed out that although something had been done 
in the United States in water-purification before 
1890, the development of the art,“from a theo- 
retical, experimental, and practical standpoint, has 
been so rapid that it has completely overshadowed 
what had been done before ; therefore its develop- 
ment in the past decade practically covers the whole 
history of water purification in the United States. 
The application of chemical treatment was an 
American invention, and the general process 
founded upon it is the most successful one for the 
treatment of very turbid water. Ten years ago 
little progress had been made in the knowledge 
essential to success with mechanical filtérs ;\*the 
system was in a crude state, and, from thé" present 
standpoint, generally inefficient. © Paci, 
Great loss of life has occurred in America due 
to the use of bad water. In 1894 America little 
thought that in 1904 50 per ‘cent. of the water 








works would have adopted filters: © Great intercst 
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has been. recently taken in the.subject of water- 
purification, and much good work has been done. 
A member in the discussion remarked that it had 
now been proved beyond all doubt that-the death- 
rate due to typhoid feyer varied directly as the 
condition of the public water supply ; and figures 
given in the paper state that the typhoid death-rate 
has been reduced 66 per 100,000. 

The author made reference to many experiments 
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| carried out with sand filters during the last decade ; 


especially to those undertaken by the Massachusetts 
State Board of Health, and to the. subsequent ex- 

riments at Louisville with mechanical filters. 

hese experiments had helped to settle many 
points, at that time not understood, such as the 
necessary time for chemical action to take place, 
the relation between the amount of. chemical used 
and alkalinity of the water, &c. The Louisville 


Se 
Mi, 





experiments also had demonstrated the advantages 
of double coagulation in certain cases. ; 

A few years ago there was’a strong rivalry 
between the advocates of different systems «! 
filtration, but experimental researches have cleared 
up this situation. It-has been proved that for 
treating very turbid waters the sand filters, suc- 
cessfully used in Europe and on the clearer waters 
of the eastern part of the United States, ary 
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inadequate. This point is important, because many 
American cities have raw waters which are far 
more turbid than those of European supplies, 


Which have largely served as precedents in water- | 
This turbidity can be removed by | 


purification. 
chemical treatment, and that is the only known 





process which is able to do it successfully. On the 
other hand, for the treatment of the sewage- 
polluted, but comparatively clear, waters of many 
eastern streams, sand filters have yielded the best 
hygienic results. 

A large portion of American improvements, 


during the last ten years, in filter construction can 
be traced to copying methods and designs previ- 
ously used in Europe; but, at the same -time, 
important improvements have been evolved in 
America. It was recognised in the early days that 
covers were essential in places where severe winters 
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were experienced, but it'is a more recent American 
practice to provide covers in milder climates, and 
experience has proved that the extra expenditure 
is more than compensated for by the assured safety 
of operation under all conditions possible. 

The use of concrete-groined arches in the con- 
struction of covers, previously practised in Europe 
to a limited extent, has been adopted widely in 
the United States, and with the most satisfactory 
results. The construction is strong enough to meet 
the most exacting requirements, while its cost is so 
little that it seems doubtful if any other types of 
construction can compete with it successfully. 
Roofs of concrete reinforced with steel have some- 
times been used; but with this construction the 
strength obtained by a given expenditure is probably 
less than in the simple concrete arches. 

Concerning the important developments made in 
connection with the control of filters, the American 
practice has been, on the whole, toward the use of 
apparatus which is only partly automatic, as such 
apparatus is simpler and possesses important ad- 
vantages over that which is entirely automatic, 
while the additional attention required is not an 
important matter where men must, in any case, be 
kept constantly on duty. Accurate knowedge re- 
garding the size and quality of the sand required 
for the best results has been obtained almost en- 
tirely in the past decade. American practice. in 
regard to the depth of filter sand and gravel under- 
neath has differed somewhat from European pre- 
cedent. There has been a tendency to usea thicker 
sand layer and less gravel. In the best American 
practice the depth of gravel is usually only 12 in. or 
15 in., while the sand-layer is 3 ft. or 4 ft. in 
thickness. Marked improvements have recently 
been made in the method of washing and handling 
sand, 

There seems to have been some tendency toward 
the use of higher rates of filtration during recent 
years. On the continent of Europe the rate of 
filtration has been limited commonly to 100 milli- 
inetres per hour, or 2.57 million gallons per acre 
daily. In England the rates have, perhaps, been 
a little higher. In the United States, as a result 
of experiments at Lawrence and elsewhere, a rate 
of 3 million gallons per acre daily has been gener- 
ally used as a standard maximum rate, although 
for the filtration of clear and but slightly polluted 
waters, such as lake and reservoir waters, the 
rates have been twice as great. A recent develop- 
ment is the use of preliminary filtration in connec- 
tion with much higher rates of filtration. The 
surification works for Philadelphia (Mr. John W. 
Hill, M. Am. Soc. C.E., chief engineer), which are 
the largest so far undertaken in America, are based 
on the use of such preliminary treatment, followed 
by es at a rate of 6 million gallons per acre 
daily. 

The preliminary processes of water-purification 
are now looked upon as far more important than 
was formerly the case. Experience has proved 
that the coarser matters can be removed by com- 
paratively simple processes with good results. 
First among preliminary processes is sedimentation. 
The shape and arrangement of sedimentation basins 
are of the greatest importance. The action is now 
often controlled by the use of baffles, arranged 
so as to make the water follow in a certain syste- 
matic course when passing through the basin, and 
designed to prevent the entering water, with the 
maximum quantity of sediment, becoming mixed 
with the water already partially cleared. 

Scrubbers are of comparatively recert develop- 
ment, and may be described as coarse filters or 
strainers, or retined sedimentation basins, through 
which water passes at a comparatively rapid rate, 
and which remove the coarser particles of sediment. 
The results that can be accomplished in this way 
may be better than can be reached in sedimenta- 
tion basins, and the apparatus can be arranged ‘in 
a smaller space. Coagulation is another--pretimi- 
nary process, and one of great importance. 

The development in the chemistry of coagulation 
in the past decade had been rather in a better 
understanding of the different phases of the process 
than in the use of new substances as coagulants. 
Sulphate of alumina has been the principal coagu- 
lating material. In connection with it, lime or 
soda-ash are often used to supply the alkali to com- 
bine with the acid of the coagulant, where such 
alkali is not present in sufficient quantities in the 
‘water under treatment. Alum has been used in 


of sulphate of alumina in some small filters, 
ut never in any large modern plant. 





Many attempts -have been made to sub:titute 
salts of iron for those of alumina, and this has been 
done to a limited extent. Several plants have oeen 
operated with iron dissolved with the acid of fumes 
from burning sulphur. Copperas (ferrous sulphate) 
—one of the by-products from the manufacture of 
galvanised wire—has been more successfully used. 
The use of copperas depends upon the oxidation of 
the iron from the ferrous to the ferric state by the 
dissolved oxygen of the water treated, and this 
oxidation only takes place when the water is some- 
what strongly alkaline. It is thus necessary to use 
lime at all times in connection with this coagulant. 

A large number of other substances, produced 
chemically or by electrical discharges, have been 
proposed, and some of them have been investigated 
experimentally in the United States; but as they 
have not been successfully used in practice, a con- 
sideration of them does not properly enter this 
statement. 

No important municipal water-softening plant is 
in use in the United States. A fewsuch plants have 
Leen recommended, and as the waters available for 
public supplies in many parts of the country are 
very hard, it is probable that such plants will become 
numerous in the future. 

One of the greatest advances in the art of filtra- 
tion has been in the methods of operation. At the 
beginning of the decade all the purification plants 
in the United States were in comparatively un- 
trained hands, and were operated more or less 
inefficiently. The experimental investigations of 
filtration served to show what could be done by 
well-operated plants, and they also served to show 
how easily and certainly inferior results were 
obtained when the operation was not well managed. 
Some of the newer and better plants have been 
equipped with laboratories for the examination of 
water before and after filtration, and for testing 
various matters in connection with the process, and 
technically-trained men have been put in control, 
so that the operation has been followed with the 
same care and attention that has been used in the 
experimental plants. : 


RartroaDd TERMINAL STATIONS. 


In Section C (Railroads) the first paper on the 
list was a contribution by Mr. Elmer L. Corthell, 
of New York. It was followed by contributions 
from Mr. W. T. Foxlee, of London, and Mr. 
Ernest Pontzen, of Paris. 

The first-named paper gave the results of an 
inquiry extending over a considerable period of 
time, and made for the purpose of supplying data 
for the construction of plans for the Union Station 
Company. The station has not yet been built. 
The author gave particulars of some of the prin- 
cipal terminal stations both in Europe and the 
United States. The subject was dealt with in 
detail, but the paper would hardly permit of ab- 
stracting. A large amount of valuable information 
was also contained in tables added. 

Mr. Foxlee’s paper was of a somewhat similar 
nature. The conclusion the author came to was 
that circumstances were so different that it was not 
possible to generalise. Most terminal stations in 
Great Britain are on the ‘‘ end-on” principle, and 
this is found to give the greatest advantages. Roofs 
of small span—50 ft. to 75 ft.—are found to be the 
most economical to construct and maintain. The 
principals should be of mild steel, and the covering 
of slate or zinc, and } in. rough plate-glass. No 
putty should .be used for glazing. Columns were 
srerrally of cast iron if high, but in small spans 
njay be built of rolled steel joists and plates. Con- 
#rete on brickwork should be usually laid in cement 
gr good hydraulic lime ; blue or brindle bricks were 
generally used for facework, and good white bricks 
for subways and es. 

Mr. Ernest Pontzen pointed out that no radical 
changes had been made in France during the last 
ten yéars in the conditions governing railroad 
traffic, but some new methods had been introduced 
for the greater safety and reduction of time in 
operating terminal switches. Other track appa- 
ratus had been made dependent upon one another 
by interlocking, small motors had been placed in 
towers for working levers, and pneumatic or elec- 
trical power had been substituted for mechanical 
transmission. In some cases new methods had 
been introduced for handling freight. The Robins 
belts and small dump-cars introduced at Sfax, in 
Tunis, and Oran, in Algiers, were an example. 

Mr. Homfray, of London, referred to the utility 
of double-deck goods dépéts as a means of facili- 





tating handling, and gave instances of the use of 
hydraulic apparatus which had resulted in a saving 
both of time and money. - In South Africa an 
important: installation of this nature had been 
introduced, in which a 50-ton lift had been erected 
to lift loaded trucks. 

A good part of the discussion was occupied with 
the question of ‘‘ umbrella ” train-sheds. 


Tue MecuanicaL SEcTION. 


In the Mechanical Section there were five papers 
on the programme for consideration on Tuesday, 
October 4, these being as follows:—On ‘‘ The 
Purification of Water for the Production of Steam,” 
by Mr. James O. Handy, of Pittsburg; on ‘‘ Turbines 
and Water-Wheels,” by Mr. Gardner S. Williams, 
of Ithaca, New York ; and two papers on ‘‘ Loco- 
motives and other Rolling-Stock,” by Mr. William 
Forsyth, of Chicago, and Professor Edouard Sauvage, 
of Paris, respectively. 


Tae PouRIFICATION OF WATER FOR THE 
Propuctioy or STEAM. 


Mr. Handy, in his paper, treated the subject 
from the chemical point of view, and also gave a 
few particulars of mechanical methods. In the 
former category he briefly described the direct 
method by the use of soda-ash, caustic soda, phos- 
phate of soda, tannin compounds, fluoride of soda, 
and alaminate of soda, as well as some other 
chemical methods. By indirect methods a low first 
cost was aimed at. The intermittent system was 
also referredto. Amongst the continuous methods, 
brief descriptions were given of the Reisert-Der- 
vaux softening - machine, the Brunn - Lowener 
softener, and the Kennicott softener. The paper 
was of considerable length and of great interest, 
but did not lend itself readily to abstracting. 


TURBINES AND. WATER- WHEELS. 


Mr. Williams’s paper briefly described various 
types of turbines and water-wheels, many of which 
were illustrated. Amongst them were the Frances 
and Boyden wheels, and the mixed-flow turbine, as 
represented hy the McCormick wheel. The Leffel 
wheel, which has a double discharge, the Swann 
wheel, and the — wheel were also dealt with. 
Particulars of tests were also given. The paper 
was of considerable length, and full of details which 
will be useful for reference to those engaged in this 
branch of manufacture. 


(To be continued.) 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS AT ST. LOUIS. 
(Continued from page 515.) 

Ir is impossible in’ the space at our disposal to 
attempt to give even a list of the papers read, 
much less to refer to the very interesting and 
important discussions which followed ; all that we 
can do, therefore, is to deal in a very suinmary 
manner with the proceedings of a busy week, and 
to give prominence to the valuable discussion on 
the address of ‘Mr. Bion J. Arnold, President 
of the American Institute. The subject of this 
address was ‘‘On the Different Methods and 
Systems of using Alternating Current in Electric 
Railway Motors.” The address was delivered at 
the General Convention of the American Institute 
of Electrical Engineers ; it was held at the Festival 
Hall, at 10 a.m. on Wednesiay, September 14, 
and constituted a joint meeting of the American 
Institute and of the Institution of Electrical 
Engineers of Great Britain. 

After a vote of thanks to President Arnold had 
been proposed by Mr. R. K. Gray, President of 
the Institution of Electrical Enginesrs of Great 
Britain, and seconded by.Colanel Crompton, the 
discussion on Mr. Arnold’s address was opened by 
Dr. C. P. Steinmetz, a past-president of the 
American Institute of Electrical Engineers. 

Dr. Steinmetz pointed out that the problem of 
the direct application of alternating currents to 
electric railways was not a new one, but it had 
become of primary importance during the last few 
years. The early pioneers in electric traction, ten 
or fifteen years ago, started the development of the 
alternating-current railway motor, -but little pro- 
gress was made, for a number of reasons, one being 
that the frequencies which were then customary 
were far higher than we are now familiar with. More- 
over, the alternating-current polyphase induction 
motor was introduced, and showed its superiority 
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over other types for stationary work. Attempts 
were made to apply this type to electric railway 
work, but without much success. In the United 


States the rotary converter was developed, and be-. 


came a standard device ; experience showed that 
for electric railway work it was superior even to the 
direct-current generator. 

During the last year or two, with the further 
development of the electric railroad, we have 
approached, and in many instances reached, the 
limits of applicability of the rotary converter. 
It requires sub-stations and attendants, and, asa 
necessary result, has an economical efficiency only 
where the traffic is sufficient to warrant the main- 
tenance of sub-stations within relatively short dis- 
tances of each other. What may be expected of the 
alternating-current railway motor is that it will find 
a field of its own, just as the alternating-current 
method of distribution did not displace the direct- 
current, or occupy the centres of our large cities, 
but was cradually developed to assume a position 
possibly superior in importance to that occupied by 
the direct current. ‘ 

When dealing with the technical aspécts of this 
subject—the relative advantages and disadvantages 
of the direct and alternating-current railway motors 
—we have to consider, first, the problem to be 
solved ; second, the character of the apparatus 
available ; and third, the additional features imposed 
upon the problem—as, for instance, the state of 
the clectrical industry at present, and the invest- 
ments in electric railroads or steam railroads, now 
existing, and which have to be taken into conside- 
ration. 

The different classes of work to which an electric 
motor may ~be-put-for traction ~are’(1) the -elec- 
tric railway in cities and tram-car work ; (2) rapid 
transit service, as in elevated and underground 
work; (3) suburban and inter-urban service ; 
(4) trunk-line passenger service ; (5) long-distance 
freight service ; and (6) elevator'sérvice. 

The city tram-car service is characterised by its 
frequent stops of irregular duration at irregular 
intervals ; and therefore, to maintain good average 
speed, it is essential that the motor should get 
under way, after the stop, as rapidly as possible— 
that is; it should have avery high starting arid acce- 
lerating torque, and carry this high torque up to 
considerable speed. Beyond this speed the torque 
of the motor should decrease fairly rapidly down to 
that required to run on a level track ; this may.be 
assumed ‘roughly to be twice the speed to whieh 
the acceleration is carried. In addition, it ‘is 
necessary that the motor should accelerate effli- 
ciently, and that it should be economical at low 
speeds in those city districts where the general 
traffic is dense, and where it is not possible to 
accelerate to high speeds. The characteristics of 
this type are pre-eminently given by the direct- 
current series motor. If the torque required to 
run on a level track is taken as 1, probably the 
starting torque may be something like six times 
as high. At that torque we start and run up 
to considerable speed, and then strike what is 
called the motor curve, and after cutting out 
all regulating devices, accelerate with decreased 
velocity up to the free-running speed. The 
induction motor, although ~ accelerating with a 
high torque, has a limited speed at the’ end 
of acceleration. It accelerates up to, or’ near, 
synchronous speed, and there falls off ; hence that 
part of the torque curve which is so .essentia 
to city tramway work—the curve of running with- 
out decreasing the torque from the limit Of accelera- 
tion to the free-running speed—does not exist in 
the induction motor. That speed can be reached 
with a polyphase induction motor by gearing the 
motor to twice the speed ;. but this ‘means that the 
available torque of acceleration is reduced by one- 
half, or the motor capacity -must be twice as great. 
Considering, however, that in this service’ a very 
considerable part of the running time is occupied 
on approximately level track, the highest possible 
efticiency of the motor at light load is essential. 
Here, however, is the place where the induction 
motor fails. A polyphase induction motor running 
at, say, one-tenth of its maximum output has a very 
poor power-factor ; and while it can be used for 
railway Service, it cannot combine very high 
acceleration with high efficiency in free running, or 
with the ability of running efficiently at very low 
Speeds, as can be done in the direct-current series 
motor, or the series parallel control. Therefore this 


eg is not suitable for city service or tram-car 
fOVK, 





The alternating-current commutator motor has 
characteristics very similar to the direct-current 
railway motor, except that the variation of torque 
with the speed is less, This means that with the 
same maximum acceleration you will strike the 
motor curve at a lower speed ; accelerating on the 
motor curve, you get under way ; then to get the 
same average acceleration you have to start with 
a higher maximum acceleration. Now this is an 
advantage in some cases, in so far as you run for 
along period of time over a wide range of speed 
on the motor curve without controlling devices. 
That is, you run in the most efficient manner 
possible, and thereby you recover or gain a 
considerable part of that power which the alter- 
nating - current motor inherently loses by its 
slightly lower efficiency due to the alternating 
character of the magnetic field, and losses of mag- 
netic hysterisis in the motor field of the alternating- 
current motor, which do not exist in the direct- 
current motor. It is undoubtedly true that alter- 
hating-current motors can be designed to give 
identically the same characteristics as the direct- 
current series motor. However, at present ‘the 
motor, as it is before us, reaches the motor curve 
at the same lower speed ; therefore, with the same 
maximum acceleration it gives a lower average acce- 
leration up to full speed, or with the same average 
acceleration it requires slightly higher maximum 
acceleration. ; 

Coming.now to the second class—rapid transit 
service—Dr. Steinmetz said that the problem and 
the conditions of operation are almost identical 
as in city service, except that the units are 
larger, the speeds are higher, and the stops not 
so frequent absolutely, but about the same re- 
latively in comparison with the maximum speed 
of the motor. We have here fewer stops, which 
means that rapidity of acceleration is of less 
importance ; but we must have the same surplus 
torque as on city service work, because, while in 
city service, where the distances are relatively 
short, a fairly constant voltage can be maintained, 
this cannot to the same extent be counted on for 
inter-urban and suburban lines. Hence the motor 
must have a greater surplus power torque, so as to 
get a safficient margin to start the train or car 
under the most severe conditions on an up grade, 
or with an overload, even if the voltage is low, as it 
very commonly is. Now, the motor which is most 
sensitive to voltage variation is the polyphase in- 
duction motor ; the maximum torque it can give 
necessarily cannot very much exceed the accelera- 
tion torque; but the maximum varies with the 
square of the voltage, and hence rapidly decreases 
with the fall of the voltage. 

For inter-urban and suburban service we require 
an excess overload in torque, but not an acceleration 
up to the high speed. The alternating-current 
commutator motor appears to be pre-eminently 
satisfactory in this work, and it is ‘a where it 
will probably be most useful. 

In trunk passenger service the rate of acceleration 
by the steam-locomotive is very much less than in 
electric railroad service. Here, again, is a field 
for the alternating-current commutator motor, and, 
possibly, for the polyphase induction motor. If 
the question of voltage supply did not come in 
here, and if the limit in speed of the induction 
motor was not so objectionable in passenger trunk 
service, where, more than anywhere else, it is desir- 
able to get the full benefit of the track by running 
at the highest safe speeds, the induction motor 
would be favourable. 

In trunk-line freight service the same considera- 
tions apply, except that the speeds are relatively 
low, the train weights high, and it is essential’ to 
have a very large surplus torque available, to. start 
or to hold the train’on an up grade. ‘For this*ser- 


vice the motor must. have a very high torque, | 


although it does not need to carry this torque up 
to high speeds. In freight service the highest 
possible economy is necessary, and this means the 
least fluctuations of power consumption. 

Existing electric railways are worked by direct 
current, and Dr. Steinmetz believes they will remain 
so; that means that the long-distance motors, at 
least for suburban and inter-urban service, must be 
able to run over the direct-current system. Hence 
there must be a direct-current motor, or a type of 
alternating-current motor equally capable of opera- 
tion on the 500-volt. direct-current system. Now, 
taking this for granted, it follows, then, that the 
methods of control must be as simple as possible. 
Even if the motor could be used on direct and 








alternating current, we should have to carry a 
double system of control—one for city service and 
direct current, the other for long-distance service 
alternating current. It means that to solve the 
problem of extending the electric railroad into 
inter-urban and suburban service, and into the 
field now occupied by the steam railroad systems, 
we must have a motor with the same method 
of control and the same characteristics, which can 
run on high-voltage alternating circuits as well as 
on existing direct-currént circuits. 

Professor Perry said that he was not prepared 
to take part in the discussion. He thought 
that everything seemed to depend on what 
is to occur in connection with the electrifica- 
tion of steam railroads during the next ten 
years, and on the success of the single-phase 
alternating-current motor. He had been on a 
tram-car at Schenectady, the motor of which was 
driven by direct current, and the car ran well; and 
he had been on another car, the motor of which was 
driven by alternating current, and it seemed to run 
just as well. He had no means of experimenting 
or ascertaining what the efficiencies of the various 
arrangements were. ome ten or twelve years ago 
he was interested in the single-phase alternating- 
cutrent motor, perhaps with a-selfish interest, as he 
had invented a method of traction which required 
the use of that system. 

President Arnold remarked that it has been 
said the fame of a scientific man is_a quiet fame, 
but that is the most satisfactory of all. It does 
not attract the multitude,-but*he finds that when 
he reaches different parts of the world his name 
has preceded him, so that he, after all, enjoys in 
the most satisfactory way the results-of his efforts 
in the particular line of work which he has been 
following. There were many such men present, 
and among thein was one who has done excellent 
work in the special line under discussion. He 
called upon Mr. B. G. Lamme, of the Westing- 
house Electric and Manufacturing Company, of 
Pittsburg, to speak on the question. 

Mr. Lamme said, away back in the dark ageg of 
electric traction, about fifteen years ago, there was 
great confusion in the types of apparatus used. 
There were all kinds of motors and all kinds of 
apparatus on the car. They had only one property 
in common—they were all direct-current. After 
putting a number of these systems into commer- 
cial use, it was discovered that certain types of 
apparatus were superior to others, and those par- 
ticularly interested in the manufacture of such 
apparatus followed up this matter to ascertain 
what properties were of the greatest value. It was 
gradually discovered that one type of motor was 
taking precedence of all others— namely, the 
series motor. Practically all development for 
a certain time was in the direction of the 
direct-current series,motor. The series motor is 
inherently a veer eee machine, and auto- 
matically varies its speed with the condition of the 
load. at was discovered to be a matter of first 
importance in the smooth operation of electric cars. 
Also the motor automatically increases its torque in 
a greater proportion than the current, which is of 
great importance in regard to starting and accelera- 
tion. These points were possibly not as:well under- 
stood at that time as at present, but: experience 
showed that .certain equipments were superior to 
others, and development was along that line. After 
a few years, when the motors had reached standard 
proportions, and practically but one type was used, 
a second limitation was discovered—namely, in the 
transmission conditions. It was found that in the 
extension of the railway system, the ordinary 550 
or | 600-volt direct-current system was becoming 
cum me, and it was evident that some method 
of transmitting at higher voltage, and transforming 
to lower voltage, would be necesgary. The most 
evident method would naturally be to transmit by 
alternating current and convert to direct current, 
in order to use existing car equipment. This led 
to the use of motor generators, and, later, to the 
rotary converters. 

The motor generator was found to fit the exist- 
ing alternating system fairly well, but in the de- 
veuaaniee of the rotary converter the manufac- 
turers discovered a great difficulty in existing 
systems. The frequencies of 125 or 133, which were 
the standards for considerable work, were entirely 
unsuited for rotary. converters, and so not well 
adapted for synchronous motors. Another fre- 
quency, coming into general use—namely, 60 cycles 
—was found to be possible for rotary. converters, 
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but the difficulties. of design are very great in| the rotary converter—namely, the use of 26 cycles. | of 2000 alternations per minute, or 163 cycles per 
that case, and the rotary converters become rather |So far as he knew, the origin of. that on a large|second. They wished to use eight-pole machines, 
heavy and cumbersome. At that time there was, scale was as follows :—In the Niagara Falls power running at 250 revolutions. The company which he 
fortunately,.a change in frequency adopted, which | plant, when it was first laid out, the engineers for | represented, and which was one of the prominent 


was of prime importance in the development of | the power company had arranged for a frequency! bidders on the contract, objected seriously to the 
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proposed frequency, as it was considered entirely 
uncommercial, and not suited for the best design 
of machine.. The engineers of his company re- 
commended 4000 alternations per minute, or 33} 
cycles per second. That was considered extremely 
low compared with anything then in use. As they 
Coula not come to an agreement to use that fre- 
quency, they finally compromised on 3000 alterna- 
tions per minute, and 25 cycles per second. The 
first Niagara machines were built in that way. 
There were various reasons for the adoption. of the 
low frequency, one of which was that the commutator 
type of motors would possibly come: into use with 
oooh 'w frequency. Another reason was that it was 
eticr adapted to rotary converters; but it was 


admitted that 33} cycles would also be satisfactory. 
A ter the Niagara Falls 
ere 


lant’ ‘was - installed, 
was a precedent for the adoption of this 





‘system the advantages of the alternating-current 


‘motors of 75 horse-power for traction work. 
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began to build apparatus of this frequency for the 
Niagara Falls plant, and also adopted it for other 
plants. This opened quite a field for the rotary 
converter, and it soon began to be extensively used 
for railway work, as it was recognised that this was 
the link needed for extending the direct-current 
system. Even at the early date of 1893 and 1894 
it was believed by many engineers that the rotary 
converter was simply a machine to meet an 
emergency condition—that it would not last, that 
the time would come when rotary converters would 
be dropped from the railway service. But as the 
most convenient and apparently the best solution 
of the problem, it was adopted very extensively, 
and about that time the railway service began 
to grow extensively, and rotary converters have 
come into very general use. By the use of this 


system in transmission, obtained by the direct-cur- 
rent system with the series motor, were retained. 
Distances could be extended indefinitely by increas- 
ing the number of. stations and raising the voltage 
on the alternating-current system. 

Shortly after this system came into general use 
it was recognised that a pure alternating-current 
system, alternating current being’ supplied to 
the motors, might be possible, and considerable 
work was done along that line. The polyphase 
motor apparently had the field, and, naturally, the 
manufacturing companies took up the question of 
the application of the polyphase motor to traction 
work. The Westinghouse Company commenced 
in an active way- about 1895, and built two 


These motors were equipped with collector-rings 
and rheostatic control, and tests were made 











frequency for large units, and the manufacturers | 
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control and the now well-known tandem control, 
in which the secondary wound motor is con- 
nected to the primary of the other for half- 
speed conditions. Even under these conditions 
it was found that the motor would not compare 
favourably with the direct-current motor, or with, 
the direct-current motor and the rotary-converter 
system; and this work was abandoned, . Other 
developments were made in the direction of using 
motors—one for two or more speeds; and two 
100-horse-power motors were built which were 
wound for several speeds. While this was better 
than the other arrangements, it still appeared that, 
it was not a solution of the problem. 

In 1892 the question of the use of the commutator 
type of motor. for railway work was taken up, 
Two motors were designed and built of arse 
10 horse-power. These were for 2000 alterna- 
tions per minute, or 16% cycles per second. They 
were put ona car, and were operated for a while,, 
but the system was not a success. 

In 1900 ‘and 1901, when the question of poly- 
phase traction in Europe was extensively adver- 
tised, it became evident that people were looking 
around for an alternating-current system. At that, 
time two motors of 100 horse-power were designed 
and built. The frequency adopted was 2000 alterna- 
tions per minute, or 16% cycles per second. , 

In the earlier work, with the 10-horse-power 
motors and the low frequency, it was recognised 
that it would be absurd to put such a system on 








in regard to performance, both with rheostatic 


the market, as even 25 cycles had not been adopted 
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at the time. In the later work, as 25 cycles. had 
come into general use, and 15 or 20 cycles had been 
talked about and proposed by certain companies, 
it was considered that frequencies like that would 
be the most suitable for railway work, and should be 
adopted, The motors were built for this frequency, 
and the results were so satisfactory that a contract 
was taken for a railway and the apparatus was 
prepared. 

Previous to building the 100-horse-power motors 
a long series of tests had been made. Forty-horse- 
power motors at practically a full load on a 60-cycle 
system were run for nine months, day and night, 
and at the end the commutator was in about as 
good condition as in the beginning; the nine 
months of experimental operation probably equalled 
two or three years of traction service. 

The principal reasons which led to the adoption 
of the single-phase motor were that but one trolley- 
wire would be required, and that the motors had 
the series characteristics. It was considered that 
no motor, except one of the commutator type, 
would give suitable characteristics for this service. 
It was recognised in the first undertaking on this 
system that the motor would probably be required 
to operate on direct current at times. As theory 
and experience indicated that such motors would 
probably be wound for 200 or 350 volts, it was 
recognised that the motors would probably be 
operated in series for direct current, and either in 
series or in parallel for alternating current, depend- 
ing on the arrangement. The arrangement for the 
operation of direct current was considered rather 
complicated, due to the fact that it is necessary to 
switch from one system to the other in passing 
from the alternating to the direct current. 

At the present time roads are being installed 
which are operated primarily by alternating cur- 
rent, but at the terminals, and where they pass 
through intervening towns, by direct current. At 
the time that this system was brought out it was 
considered that the principal field would be on 
regular railroad work, because this motor furnished 
what was considered a general solution of the rail- 
way problem ; as the railroads would have their 
own terminals and their own rights of way, the 
system would be an alternating-current system 
throughout. 

In the heavy railroad problem, it has been con- 
sidered that the direct-current motor is not entirely 
suitable, as usually only two speeds can be obtained, 
though four speeds can be obtained with four motors 
by increasing the commutation. With alternating- 
current motors of the commutator type for loco- 
motive work, any speed can be obtained, because 
any voltage can be applied to the terminals of the 
motor. As soon as the alternating current is fed to 
the motors we at once have a method of transforma- 
tion. As on locomotives for large current the 
difticulty of handling'the current is a very promi- 
nent one, it was considered that some form of 
potential control would probably be the best one ; 
and as an adaptation to existing conditions, it. was 
decided, as far as possible, to. avoid complication in 
the application of the system, so that the first equip- 
ments, and many of the later ones, used: potential 
control entirely. 

The single-phase motor is the one thing pre- 
sented at the present time as the svulution of the 
problem. It has all the advantages of the direct- 
current motor in variable speeds; it has the 
advantage of the alternating-current system in the 
use of any voltage desired, and the variable voltage 
applied to the motor has thus adjustable speed ; 
it-also has the advantage of control that can be 
obtained without sparking. 

In the adaptation. of the alternating-current 
motor to direct-current service, it is found that two 
motors can primarily be connected in series for 500 
volts; also in operating with alternate current the 
motors can be connected in series, if desired, or in 
parallel. There is considered to be a possibility of 
danger in operating two motors in series on alter- 
nating current, or even on ordinary direct current. 
In the direct current we have motors wound nor- 
mally for 500 or 600 volts. When operating in 
series the motors are connected two in series, each 
one receiving 250 volts. Therefore, if a motor 
should slip its wheels and take the full voltage of 
the pair, it would still be operating at its normal 
voltage. 

In the application of the motor to alternating 
and direct current there are some special conditions 
which affect the arrangement of control. Take, 


‘er instance, a railway. being installed between 





Cincinnati and Indianapolis, where it is intended 
to run on direct current at the terminals, and with 
alternating current on the rest of the line. The 
speed on the alternating-current part of the line is 
so great that it would be prohibited in the towns ; 
and to get the speed down to the desired rate in 
the city service on the direct-current portion of the 
road it would be necessary to connect the four 
motors permanently in series, and any series- 
parallel arrangement can be used. Pure rheostatic 
control is necessary in the city. On the suburban 
section, as series-parallel could not be used, a 
switch would change the current from direct to 
alternating, simply throwing the four motors in 
parallel, taps being used on the lower transformers 
to get the number of voltages on the alternating 
section. 

Professor Elihu Thomson said that it was cer- 
tainly a pleasure to listen to a discussion of this 
kind at a joint meeting of the Institution of Elec- 
trical Engineers of Great Britain and the American 
Institute of Electrical Engineers, and with the 
members of the Congress taking part. It was 
gratifying to find that there was so little dissent 
from the statements which had been made as to 
the future of alternating-current traction. Many 
would recall, no doubt, that at one time the elec- 
trical profession might have been said to be divided 
into two camps—the alternating-current camp and 
the direct-current camp—and those who had visited 
the power-stations on the circular tour which the 
members of the Institution had just completed 
would have noticed that the direct-current men 
have called in the alternating-current to help 
them out. The speaker said that in the early days 
he was, and is still, connected with an organisation 
which had not many prejudices of one kind or 
another. They dealt with direct current, constant- 
current series arc-lights, constant-potential direct- 
current systems, and when the alternating cur- 
rent came it was taken up without prejudice. 
In 1886 the organisation put out its original 
alternating-current apparatus, and finding that the 
necessity might, perhaps, arise for motors on the 
system, the speaker designed a self - starting 
alternating-current motor, and the first motor of 
the repulsion type was made in 1886 and finished 
in the fall of that year. It was a little affair, and 
was found not to operate very well on the higher 
cycles ; but by connecting a machine then used for 
electric welding, giving 30 cycles, it operated very 
well. That machine, unfortunately, was sent to an 
exposition and lost. The Paris Exposition of 1889 
had two examples of machines on a different basis. 
One of them is in England, at the Royal Institu- 
tion, and another is at Lynn. It was a type of 
machine which was started as a series alternating- 
current motor, and as s2o0n as it reached a certain 
speed the commutator was short-circuited, and it 
became an induction motor. It combined, there- 
fore; the elements of both. Professor Thomson 
said he merely mentioned these items as matters 
of history touching on the discussion. They had 
nothing to do with the different methods and 
systems of using alternating current in electric 
railway motors. He believed that the direct-current 
motor will maintain its place, but that certain lines 
of service which the direct-current motor cannot 
easily take will be taken by the alternating-current 
motor for railway service, and the exhibition of a 
system which adapts itsclf to the use of both 
currents is certainly a very instructive one. 

The meeting was then adjourned. 


(To be continucd.) 








MACHINE-TOOLS AT THE ST. LOUIS 
EXHIBITION. 

WE illustrate in this issue a group of fine machine- 
tools which form a part of the extensive exhibit 
contributed by the Niles-Bement-Pond Company to 
the Machinery Hall of the St. Louis Exhibition. 

The first machine - tool we illustrate (Fig. 1 on 
page 532) is a 28-in. electrically-driven Niles lathe 
of a new model. It will swing over the carriage 
22 in., and with a 10-ft. 6-in. bed will turn 4 ft. 
between centres. ‘The motor is placed, as shown, 
at the end of the lathe, there being a geared head 
giving 60 speed changes, which are obtained by means | 
of handles on the carriage. The arrangement permits | 
the operator to change the s 
time without leaving the working position, but it is 
not possible to engage more than one speed at one 
time. The screw-cutting attachment and feeds are 
driven through a change-gear device giving 32 feeds, | 
which range from 4 to 64, or threads from 1 to 16) 





d of running at any | 


per inch. Thiscan be effected without changing 
wheels. 

Fiz. 2 on th> same page represents a No. 3 Niles 
heavy double axle-lathe, electrically driven. This lathe 
has been designed to operate on the larger axles, which 
are characteristic of modern railway practice, and for 
use with modern quick-cutting tool-steel, for which 
purpose all the parts are proportioned with a special 
view to rigidity. The general design is simple, and is 
well shown in the engraving. The main gear is placed 
in the middle of the bed, and carries on-its face an 
equalising driver-plate, which engages with both ends 
of the double axle-dog. The arrangement allows an 
ra, ona or crooked forging to be turned without 
bending stresses being set-up. The axle is held on 
dead-centres, both tail-stocks being] adjustable, one 
having a sliding spindle operated by a hand-wheel. 
There are two carriages, having power-feeds actuated 
by a right and left lead screw, which is driven 
by gearing. Lead-screw nuts which have an auto- 
matic opening device are placed in both carriages ; 
they are released by set collars on the rod in front of 
the lathe. The quick movement and cross feeds are 
made by hand. A prominent feature in these lathes 
is the crane shown; by it heavy axles can be handled 
by one man. There is a 124-in. hole in the head, and 
the distance between centres is 8 ft. The motor for 
driving this lathe is 40-horse-power. On a lighter 
pattern Niles double axle-lathe, 20 axles have been 
turned out in a day’s work. The makers claim that 
the double axle-lathe was originated and developed by 
the Niles Company 30 years ago, and that it is essen- 
tially a Niles tool; similar lathes were, however, in use 
in this country for turning axles over forty years ago. 

In Fig. 3, page 533, we illustrate still another form 
of lathe made by the same company. It is a Pond 
72-in. lathe, also electrically driven. It is a geared 
head lathe, the motor being mounted on the top of 
the head as shown. In this case a 15-horse-power 
direct-current variable-speed motor is used. It is 
controlled by a handle on the carriage. This lathe 
will swing 62 in. over the carriage, and with a 21-ft. 
bed turns 9 ft. betweea centres. 

In Fig. 4 on page 533 we illustrate another fine 
machine-tool, which forms a prominent feature in the 
Niles-Bement-Pond exhibit in the Machinery Hall at 
St. Louis. This is an electrically-driven 10-ft. planing 
machine actuated by a 60-horse-power motor which is 
directly connected through pneumatic clutches. There 
are change-gears which give speeds from 18 ft. to 36 ft. 
per minute; but by increasing the speed of the 
motor any desired increase can be made in the move- 
ment of the table. The reversing of the travel of the 
table may be effected by a handle placed near the 
operating position, and connected with the air-valve. 
There is a 5-horse-power motor for raising and lower- 
ing the cross-rail ; and there is a 3-horse-power motor, 
which engages with the screws and spline shafts in 
the cross-rail, for traversing the heads on the cross- 
rail, and for the vertical traverse of the tool-slides. 
This motor is placed at the end of the cross-rail, and 
is not shown in our illustration. There is also a 
3-horse-power motor to supply the quick traverse for 
the side-heads. 

A Bement horizontal boring and drilling-machine 
is illustrated in Fig. 5 on page 536. This tool is 
also electrically driven, a 7-horse-power motor being 
mounted above the headstock and gearing directly into 
the spindle-sleeve. The spindle is 54 in. in diameter, 
and has automatic reversible feeds for boring and 
drilling through rack-and-pinion motion. There is 
also a quick hand adjustment, which can be operated 
from either side of the machine. The motor runs 
from 590 to 1180 revolutions per minute, and 
there are ten changes of speed and six changes of 
feed. Three changes of speed are obtained by gear- 
ing on the spindle-sleeve, and these, in combination 
with the back gears, give spindle speeds ranging from 
1.9 to 198 revolutions per minute. The spindle has a 
total traverse of 72 in. ; 414 in. is the greatest dis- 
tance from the centre of the spindle to the main table. 
The latter is 9 ft. long, and may be raised and lowered 
by hand or by power. In the example in the St. Louis 
Exhibition > te is a 43-horse-power motor geared to 
the lifting worm-shaft, as shown on the right of our 
illustration. The yoke carrying the outer end of the 
boring-bar is adjustable along the bed, and can be 
clamped to the main table in any position; it is 
mounted on rollers, with stiff springs over them to 
raise the yoke slightly off the bed-plate when the 
bolts are loosened. This makes it easy to adjust. 
There is a screw-cutting attachment, the round table 
having cross and circular milling feeds. : 

The last example of machine-tools (Fig. 6, page 536) 
shown by this firm is a large horizontal boring, drill- 
ing, and milling machine, which is also electrically 
driven. The example at the Exhibition has a main 


| driving motor of 30 horse-power at 240 volts. It is 
| arranged for the three-wire multiple-voltage system o! 
| 96, 160, and 250 volts, giving a speed range of 200 to 


800 revolutions per minute. The motor for traverse 
of the circular table and of the table base is of con- 
stant speed aud is 6-horse-power. This is a very fine 
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example of a heavy machine-tool, which appears to 
have attracted a great deal of attention at the Exhi- 
bition. It is self-contained, the motor and all the 
driving gear moving with the column. This machine, 
designed: for the heaviest boring and milling work, 
has & spindle 9} in. in diameter, having a traverse of 
72 in. ‘The spindle may be. driven by. the-faee-plate 
gear, or by the smaller gear, which is.protected by 
guards, The boring-bars and cutting-tools are bolted 
to the face-plate. The motor drives through back 
gears and sliding gear; and the saddle, which is 
counter - weighted, as shown, has an 8 - ft. vertical 
adjustment, which is effected by power. The 
column has a traverse of 12 ft. on the bed. The 
saddle and the column have power milling feeds, 
with automatic stop and quick - power traverse, 
The operator’s platform is attached to the saddle of 
the machine, 4s shown, and. from here may be effected 
the various operations of changing or reversing the 
quick traverse of thesaddle or column, the starting or 
stopping of the spindle, and the reversal of its direction 
of rotation. There is a floor-plate attached to the 
bed, and this carries an outboard column and a square 
table, the latter supporting an octagonal table 8 ft. 
across. This has a graduated circular base, provided 
with four stops in quadrature. In order to ensure 
squareness in milling there is a test-indicator, with 
which the stops can be brought into contact, read- 
ing to thousandths of an inch, The bed, the columns, 
and the saddle carrying the out-board bearing are 
marked to scale so as to enable the spindle to be set 
without taking measurements for its position. 

Upon this machine boring, drilling, and milling on 
work of large size can be conveniently carried out, 
When the part to be operated upon is bolted in place, 
flanges may be faced, surfaces can be milled, and 
holes can be bored or drilled. The machine has been 
found especially useful in cases where numerous sur- 
faces, distributed over a large area, are to be finished by 
milling ; and this is more particularly the case when 
the surfaces are difficult to reach and at awkward 
angles, so that the planing-machine would be difficult 
to operate. 

There are several other important machine. tools 
shown by this firm; indeed, the Niles-Bement-Pond 
exhibit in the Machinery Hall comprises no less than 
868 tons of machinery ; in addition there are a number 
of machines made by the company in other parts of 
the Exhibition, notably amongst the exhibits of other 
firms in the Electrical Building. The Niles-Bement- 
Pond Company have also equipped the official machine- 
shop at the Exhibition. The task of erecting this 
machinery was a most difficult one, especially in. the 
case of the larger tools. A 20-ft. boring and turning 
mill, which forms another conspicuous object in- the 
exhibition, weighs about 200 tons, each of the housings 
weighing about 18 tons. To put these in. position 
there was only a-15-ton locomotive crane, the track 
for which was not very firm. In a former article 
we have referred to the labour troubles. experienced 
by the Exhibition authorities, and the exhibitors were 
not exempt from difficulties and obstructions raised 
by the labour leaders, who seem to have obtained almost 
complete mastery of the situation. However, the 15- 
ton crane stood to the extra load and the big machine 
was duly erected. 

The chief office of the Niles-Bement-Pond Company 
is 136-138, Liberty-street, New York. 








ENGINE-CONTROLLING DEVICES AT THE 
ST. LOUIS EXHIBITION. 

Tue Consolidated Engine-Stop Company, of 100, 
Broadway, New York, makes, at the St. Louis 
Exhibition, an interesting display of methods for auto- 
matically stopping engines. The complete system 
consists of four units: A stop for automatically 
shutting an engine down in cases of emergency ; 
a device for automatically limiting speed ; a 
vacuum valve for opening communication between 
the interior of the condenser and the atmosphere ; 
and a circuit-breaker trip for automatically trip- 
ping the circuit-breakers in cases where generators 
are operated in multiple. 3 

Fig. 1, on page 537, is a vertical section of the 
‘‘ Monarch” engine-stop.. All the mechanism is con- 
tained in a cylindrical iron case, the upper portion of 
which opens on hinges. The steel shaft passing through 
this case is 14 in. in diameter. On its outer end a 
drum is attached, on which the sprocket-wheel H is 
mounted (see Fig. 1). A wire cable G (see Fig. 2, 
Which is diagrammatic) passes around the drum and 
has a weight attached to it, serving as the power for 
Operating the mechanism. .Fastened to the shaft is a 
ratchet-wheel F, engaged by a pawl B, which prevents 
the weight from turning the shaft in the direction that 
: es the valve. This pawl is held to the ratchet 
'y the vertical lever D, which is in turn held in its 
position by the end of the armature lever E. The 
ap A are placed in circuit with an electric 
attery, and when this is closed by pressing a button, 
the armature end of the lever E is pulled down, 
re.casing the upper end of the lever D, which, striking 


a lug on the pawl B, throws it out of engagement with 
the ratchet, and-allows the shaft of the stop to revolve 


end of the stop there is a dash-pot, consisting of a 
cylinder with a closely-fitting piston P. This.end of 
the shaft is further provided with a square threaded 
screw S, passing through a nut fastened in the centre 
of the piston. As the shaft revolves the piston is 
carried into the cylinder by means of the screw, and 
the air behind its inner face, being compressed, acts 
as a cushion. . The speed at which the stop acts may 
be adjusted by! turning the by-pass valve V, which 
governs the amount of air forced through the passage I. 
In the piston, below V, there is an adjustable releas- 
ing-valve O, which is opened by coming in contact 
with the bottom of the dash-pot. When the piston 
has cushioned and the throttle-valve of the engine is 
nearly seated, the compressed air in chamber I, 
escaping through the valve O, allows the valve to 
take its seat softly, but with sufficient force to insure 
its being closed tightly. : 

There is a special design of stop for Corliss engines 
(see Fig. 3). This is ‘applied direct to the governor 
instead of to the valve. The device consists of 
three parts: A cylinder, which is attached to the 
governor column;.a valve for admitting steam to 
the cylinder, with an electromagnet for releasing the 
valve, which may be. fixed-in any convenient place ; 
and the speed-limit. 

The valve at & is held closed by.the armature g of the 
electromagnet 0. When the circuit p p is closed, the 
movement of the armature q releases the lever h, which, 
in turn, releases the valve 4, allowing the steam to 
open the valve and pass into: the cylinder a, and to 
force the piston upward. This engages a clamp d 
attached to the post m, and raises the governor-balls n 
to their highest position »}. They are held in this 
position by the check-valve i, thus préventing the 


is allowed to.slowly settle to its normal position. It 
is then only necessary for the man in charge to set the 
valves in the proper position to admit steam, and the 
engine is ready to start. 

The ‘‘ Monarch” speed-limit has been designed to 
prevent an engine ‘‘ racing,” should its governor fail to 
act. Fig. 4 illustrates the mechanism in its containing 
case. It can be applied to any engine, and operates 
with either of the automatic engine-stops just de- 
scribed. The machine consists of a pair of springs 
arranged on a horizontal shaft; and provided with 
governor balls. These are revolved by means of 
a belt running from the engine shaft over the pulley 
A. Should the engine speed increase beyond the 
desired point, the balls separate and move the sliding 
collar B until it comes in contact with two electrical 
terminals C, thus completing the circuit and putting 
the stop in operation. These terminals can be ad- 
justed so that the circuit is not closed until the engine 
reaches any predetermined speed. The shaft of this 
machine is mounted on ball-bearings, and requires a 
pull equal to only } 1b. to drive it, and its’ containing 
case measures 7 in. by 12 in. 

The ‘‘ Monarch” vacuum valve, for use on condens- 
ing engines, is a device for breaking the vacuum auto- 
matically, and preventing the cylinder taking water 
when the throttle-valve is closed and the pressure shut 
off. Its function is to make electrical connection with 
the stop simultaneously with shutting off the steam. 
The valve, contained in a cylinder, is in connection 
with the condenser, and is provided with,a port which 
is closed against the atmosphere by a valve. capable of 
moving up and down in the cylinder when operated by 
a horizontal lever; the latter is held in position by a 
trigger on an armature lever. The magnets are in 
circuit with a battery which operates the stop, and 
when this is closed by means of a push-button, or 
automatically by the speed-limit, the armature lever, 
on being pulled down, releases the horizontal: lever, 
allowing the spring to operate and lift the valve, 
thereby opening the port in the side of the cylinder 
and admitting the passage of air through it and its 
connecting-pipes to the condenser. 

In electric light. and power plants, where generators 

are operated in multiple, being driven by separate 
engines, it is often necessary to have some means of 
opening the generator circuit simultaneously with 
closing the throttle-valve. The ‘‘ Monarch”. circuit- 
breaker trip, illustrated in Fig. 5, has been designed 
for this purpose ; it automatically. trips the circuit- 
breaker in the generator circuit, at the same time 
closing the throttle-valve by the stop. It is a simple 
and effective device, which can be applied to any form 
of circuit-breaker without interfering with its ordi- 
nary operation. 
We are informed by the company that. their 
‘* Monarch,” engine-stop and speed-limit device have 
been applied to the four large Westinghouse engines 
in the Palace of Machinery, which we have already 
described in these columns, as wellas to the Hamilton- 
Corliss and Fleming four-valve engines in the same 
bujlding ; in all about 1500 of these safety devices are 
now in use, , 








and close the-valve. At. the opposite or right-hand | 


DESIGN OF CAISSONS FOR DRY DOCKS. 
; To THE Eprror oF ENGINEERING. 
Srr,—With ‘reference to the paper. on' dock con- 


| struction in your issue of September 30, I would ask 


the author, or some other pent eman, to kindly say wh 
the centre of gravity of the caisson should be so muc 
below the centre of buoyancy—viz., 15in, to 18 in. It 
seems to me that 6 in. would be ample to ensure stability ; 
in fact, would it not- be sufficient to have the metacentre 
above the centre of gravity. Further, it is not quite 
clear to the writer why it is essential that the centre of 
gravity should be 6 in. below the centre of buoyancy 
when the top tank is full, for the caisson is then in posi- 
tion in its groove, at any rate, as regards the horizontal 
plane, and is under control. These points ‘dre’ of the 
utmost importance in the design of caissons, because. a 
haphazard rule may be the means of adding considerably 
to the cost, Roughly speaking, every inch: that the 
centre of gravity is below the centre of buoyancy means 
an additional 14 in. to 2 in. in the height of the air- 
chamber, representing increased weight in struts, trunks, 
&c., and considerably adding to the. quantity of ballast 
required in the bottom of the caisson. : 
Yours tule, 
A.M.L.C.E. 


October 18, 1901. 








‘* AN EMPLOYER'S CONFIDENCE.” 
To Tne Epiror or ENGINEERING. 

Srr,—I trust I may be pardoned for insinuating that 
the legal articles that bn from time to time in your 
columns are not generally of absorbing interest to a 
large section of your readers—viz.,'the employé class. 
That, however, which appeared in your issue of October 7 
is one of greatest importance to them, and is deserving 
of most careful perusal. The writer appears to me to 
have only touched the fringe of the subject, leaving 
many common occurrences unconsidered. ‘This ‘may oe 
due to the fact that the writer has no intimate. acquaint- 
ance with the general run of the engineering employé 


main valves from being opened. By simply replacing’ class. By these Ido not mean the workmen, but those 


the lever h and opening the drip-valve i the governor: 


holding what are somewhat loosely termed “ official 
ositions.” With a hope that your legal contributor may 
continuing this interesting subject of ‘‘ An Employer’s 
Confidence,” I beg to submit the following problems for 
his consideration :— 

1. When a firm induces a man to leave his present 
employment, with the distinct object of profiting by his 
skill (which has principally been acquired in his present 
employ), as well as obtaining fall knowledge -of his 
present employer’s practice. 

2. When a firm advertises for such a man, the adver- 
tisement being so worded as to induce applications from 
employés in rival firms, with whose practice the adver- 
tisers wish to become acquainted. 

3. An employé, discontented with his present employ, 
writing round to firms in: his present employer’s  par- 
ticular line of business, with the distinct object of placing 
his knowledge at their disposal. : 

4. In either of the three foregoing cases, if the employé 
changes his situation, and'his new employers proceed to 
produce articles that are a close imitation of those manu- 
factured by his old employers, could the latter obtain an 
injunction against the former? If, in the course of 
evidence, the employé could show that the ideas incor- 

rated in the article were his own originally, for which 

e received nothing beyond his usual salary, and’ which 
were not patented, would this in any way ‘affect the 
judgment ? } ; 

5. Technical men. corresponding with each: other_on 
scientific or business matters, in which they make no 
secret of their employers’ business, not with any idea 
of betrayal of confidence, but purely in the course of 
scientific discussion. 

6. A man may wri‘e. to a friend in another firm’s 
employ, asking for particulars which may be used in 
competition either by his own firm or p on to a third 

arty. In either of the two last cases is there any penalty 

yond dismissal for the employé? If the queries have 
been made at the Suggestion of an employer, how does 
he stand affected in the matter ? 

7. An employé writing for the Press, and whilst not 
directly communicating his employer’s business, uses it 
as a basis for a scientific article. Many firms are most 
absurdly jealous on this subject, and even resent an 
——< writing to a technical journal on subjects apart 
from their practice. 

8, A very common practice for firms wishing to embark 
in a new line is to get their agents to send an apparently 
bond fide inquiry to a rival firm, solely for the purpose of 
obtaining particulars for the foundation of their new line. 
In event of’ this. being ‘proved, can any action be’ taken 
against principal or agent, supposing thé copied: article 
not to be patented ? ‘. 

EX. 








BOILER-LEAKAGE.AND NON-CONDUCTING 
: COATINGS. get 
To THE Epitor or ENGINEERING. 

Srr,—We understand that in America there is a method 
of treating non-conducting coverings—namely, mattresses, 
felts, &c., as used on board steamers, on the boiler bottom 
—with a non-corrosive chemical; which indicates any 
leakage of the boiler by showing it outside the covering 
at once,’ thus enabling s y repair, and’ preventing 
serious damage. -W~ should be much ‘obliged if any of 
your readers could give us particulars of this mode of 
treatment, or inform us where such particulars dan be 


obtained. 
‘We are, yours faithfully, 
' 10. 





London, E.C., October 14, 1904, Borer. 
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THE. JAPANESE ARMOURED CRUISER 
*““KASUGA.” 


ArruouGH the feats of the Japanese Navy have not 
of Jate been so much before the public as they were 
during the earlier part of the war with Russia, keen 
interest still attaches to any work that it may be 
called upon to do. Its wonderful record so far creates 
a desire in the minds of most people, and particularly 
in the minds of engineers, to know something of the 
design and construction of the individual ships that go 
to make up this efficient fleet. Although we have 
from time to time published descriptions and illustra- 
tions of many of the vessels alluded to, perhaps none 
have created so much interest as the two armoured 
cruisers Kasuga and Nisshin, particularly associated 
as they were with the suspense and excitement that 
existed just before the war between Russia and Japan 
broke out. It will be remembered how both ships 
were originally laid down by Messrs. Gio. Ansaldo, 
Armstrong, and Co., of Sestri Ponenti, for Argentina, 
but were bought by the Japanese Government, and 
were completed just before the war broke out; they 
were taken out to the East in charge of British officers, 
and now form part of the fleet which is commanded by 
Admiral Togo. 

The leading particulars of these ships, with illus- 
trations, were given by us on page 124 of our last 
volume, and those of our readers who studied the 
subject will no doubt remember that the two are 
almost identical, differing only on some few points, 
one of them being that in the Nisshin there are two 
8-in. guns mounted in the forward barbette, with two 
8-in, guns in the after barbette ; while in the Kasuga 
there is one 10-gun in the forward barbette, and two 
8-in. guns in the aft barbette. 

We are this week able to publish further. illustra- 
tions of the Kasuga, which appear on page 544. Of 
these, Fig. 1 is from a photograph of the vessel afloat, 
while Fig. 2 is a view of the engines. 

This vessel, along with her sister-ship, the Nisshin, has 
done very good work during the war, and gave great 
satisfaction to the Japanese during the bombardment 
of Port Arthur on April 15, when they had to fire at 
a high angle from behind the Lioatishan promontory 
in order to reach the town. 

The Kasuga’s displacement is 7700 tons, her length 
344 ft., and her breadth 59 ft. 9in., while her draught 
is 24 ft. 6in. The engines are of 13,000 horse-power, and 
were manufactured by Messrs. Ansaldo, Armstrong, 
and Co. in their works at Sampierdarena. The vessel’s 
speed is 20 knots, and her coal capacity is 600 to 1200 
tons. Her complement of men is 500. 

The. vessel is well protected with armour, having a 
belt of hard steel 6 in. thick. ' The deck is 14 in. thick, 
and the sides above the belt 6 in. thick. The bulkhead 
is also Gin. ‘thick, while the heavy and secondary 
guns are also protected with 6-in. armour. The guns 
carried are one 10-in., two 8-in. quick-firing, four- 
teen 6-in. quick-firing, ten 3-in., six 1.8.-in., and 
two machine guns. The fire of these guns is arranged 
as follows: — Ahead fire, one 10-in., four 6-in, 
and two, 3-in.; astern fire, two 8-in., four 6-in., 
and two 3-in.; broadside fire, one 10-in., two 8-in., 
five 6-in., and five 3-in. The energy developed by 
the fire of these guns is given in detail in the table 
below :— 


Number. Size. Energy in Rate of Fire. Total Energy 














Foot-Tons. per Minute. 
1 10-in, 14,430 8in 4 min. 10,822 
2 | 8-in. q.-f. 10,662 3 per min. 63,972 
14 6-in. q.-f 4,840 16 in 3 min. 361,387 
10 3-in. 423 10 per min, 42,300 
6 1.8-in, 80.03 10 per min. 4,030 
482,511 








Coa. AND Iron in GeruaANy.—The production of coal 
in Germany in the first eight months of this year 
amounted to 79,178,911 tons, ascompared with 75,917,577 
tons in the corresponding period of 1903. The imports of 
coal into Germany to August 31 this year were 4,469,083 
tons, as — with 4,362,301 tons in the correspond- 
ing period of 1903. The exports of coal:from_ Germany 
to August 31 this year were 11,487,691 tons, as compared 
with 11,199,947 tons. The consumption of coal in 
Germany in the first eight months of this year is estimated 
at 72,160,302 tons, as compared ‘vith 69,079,931 tons. -The 
production of coke to August 51 this year was 8,076,679 
tons, as compared with 7,512,082 tons. The imports of 
coke to August 31 this wal were 337,627 tons, as com- 
pared with 284,671 tons. The exports of coke to August 31 
this year were 1,800,284 tons, as compared with 1,678,734 
tons. The consumption of coke to August 31 this year is 
estimated at 6,614,022 tons, as compared with 6,117,969 
tons. The production of pig in the Zollverein in the first 
eight months of this year was 6,697,391 tons, as compared 
with 6,675,704 tons in the corresponding period of 1903. 
Of the pig produced to August 31 this year, 1,196,043 tons 
were casting Pig, 287 ,615 tons Bessemer pig, 4,254,716 tons 
Thomas pig, 406,122 tons special pig, and 552,895 tons 
puddling pig. 
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THE success in the production of a cheap gas from 
anthracite or coke, for driving gas-engines, heating 
furnaces, and other industrial purposes, has led to 
many attempts to: utilise bituminous coal in the same 
way. Ordinary bituminous slack serves well enough 
for steam-raising, and, provided that it could be used 
satisfactorily for. the production of power gas, its 
cheapness as compared with the harder fuels would at 
once result in its adoption on a large scale. For large 
engines it has become possible to use producer-gas 
made from bituminous coal on the Mond : system, but 
the amount of auxiliary apparatus required for remov- 
ing dust and tarry matter from the gas, and recovering 
the ammonia formed by the nitrogen and hydrogen 
in the fuel, has rendered such plants unsuited for 
small installations in which the coal consumption is 
not more than 40 or 50 tons per day. The difficulty 
in using bituminous coal in gas-producers is due to 
the quantity of volatile tarry matter which distils 
from this fuel, and which has to be removed from 
the gas before it is fit for use in the engine. Coke 
and anthracite, of course, give little or no trouble in 
this respect. The quantity of tarry: matter found 
in the gas is greatly affected by the design of the 
— and the principal characteristics of the 

ason producer, constructed under Duff and Whit- 
field’s. patents, lie in the method of dealing with the 





volatile portions of the coal. A vertical section through 
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a 900-horse-power producer is shown in Fig. 1, and a 
horizontal section through the upper part in Fig. 4, 
page 541. The exterior casing is rectangular, 8 ft. by 
10 ft. by 10 ft. high, and consists of 3-in. steel plates 
stiffened with T’s. The interior is completely lined 
with firebricks. The bottom of the casing dips into a 
trough filled with water, which forms a gas-tight seal 
and serves to quench the ashes. The fire-grate is in 
the form of two inclined surfaces meeting in a ridge 
running lengthwise of the producer. The grate is 
perforated with slots, through which air, forced into 
the interior space, rises through the fuel. Gas leaves 
the producer from about the centre of its height, 
passing up flues on each side, shown clearly in Fig. 4, 
and reuniting in the 18-in. brick-lined main (Fig. 3), at 
the end of which is situated the main outlet valve, 2 ft. 
in diameter (Fig. 1). Near the top of the producer on 
each side will be seen in Fig. 3 orifices connected b) 
down pipes, with similar orifices immediately beneat): 
them on a level with the centre of the fire-grate. In 
the down pipes is fixed a small steam jet pointing 
downwards into the neck of an expanding nozzle. 
These jets exhaust the tarry vapours which are distilled 
from the upper layers of the coal, and drive them, mixed 
with steam, down the side pipes and back into the 
incandescent fuel in the lower part of the furnace. The 


steam is here dissociated, the oxygen combining partly 


with the.carbon. of the tarry vapour, and partly with 
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NOTES FROM THE UNITED STATES. 
PHiLaADELpHiA, October 11. 

Lance contracts for iron, steel, and coke have been 
rather unexpectedly placed during the past week, but 
at figures which it is impossible to ascertain. - It is 
therefore not possible to state whether the rumoured 
concessions are a fact or merely a demand. Within 
the past three weeks orders for pig iron have been 
very heavy, most of the business, however, having 
‘been done within a week. There is a stronger tone in 
consequence in all branches of the steel industry. One 
favourable sign is the action of the railway companies 
in ordering equipment, This action has been a sur- 
prise. For instance, within the past week contracts 
have been placed, or are pending, for 15,000 cars. 
This calls for over 100,000 tons of plates, bars, tubes, 
and structural material. The large railroad companies 
are leading in this demand, such as the Pennsylvania, 
and the New York Central. 

There are also urgent orders for motive power, and 
the Pennsylvania Railroad Company has just ordered 
twenty-five locomotives, to be built in this city. A 
great many orders for one, two, or three locomotives 
have been received within a few days. Railroad 
companies are erecting electric-power stations, round- 
houses, and extending their facilities generally, and 
these extensions will soon call for equipment in the 
way of tools and machinery. The Pennsylvania Com- 
pany is pushing its big enterprise under North River, 
and orders for material are strengthening the market. 

As to the steel-rail situation, the impression is gain- 
ing ground that concessions will be made in harmony 
with the reduction in steel billets, and until that ques- 
tion is decided by the rail-makers the heavy orders 
for 1905 will not be placed. The rail-mills last spring 
had orders for 1,500,000 tons of rails for delivery this 
year. They have delivered all of this excepting 
350,000 tons. Within a few days the Baltimore and 
Ohio Railroad placed an order for 14,000 tons. The 
Soo Railroad bought 3500 tons, while thé Gould 
system has contracted for about 50,000 tons, to be 
made ‘in Colorado. The railroad companies have 
been very slack in keeping up their roads, and are 
actually in need of a great deal of material. When 
they begin to cover these requirements, it will have a 
marked influence upon the steel industry. 

The Government is also about appearing on the 
market for a good deal of equipment of one kind or 
another. The Navy Department will soon enter upon 
the building of a 16,000-ton battleship and two 
cruisers ; to supply material for these ships a large 
machine-shop will be built, in which the tools will be 
electrically. operated. The market is also being 
strengthened, prospectively at least, by very large 
requirements for water-pumping purposes, electrical 
equipment, and the like. Marine work is also on the 
increase, especially along the lakes, and a great deal 
of shipping will be undertaken in the coming spring. 

Building requirements for the coming season also 
promise to be an important source in demand. Con- 
tractors and architects are being consulted at this time, 
and the testimony they furnish goes to strengthen the 
belief that much building will be done next year— 
much in excess of this, This activity, of course, 
largely depends upon the adjustment of the ‘labour 
question, which has seriously interfered with building 
operations in many of the larger cities. 

Building material of all kinds has been low in price, 
excepting iron and steel products, and the recent 
reductions in these have removed all objections of 
builders as to prices, There is an abundance of money 
available for all legitimate enterprise ; and with an 
election in favour of the present administration, which 
appears to be a foregone conclusion, there is strong 
reason for anticipating a year of unusual activity in 
industrial channels. 








InsTITUTION OF MecHanicaL ENGINEERS— GRADUATES’ 
AssociaTioN.—On Monday evening, October 10, the 
opening meeting of the graduates of this Institution was 
held at the Institution, Storey’s-gate, Westminster. In 
the absence through illness of Mr, Mark Robinson, 
Mémber of Council, the chair was taken by Mr. H. M. 
Rootham, A paper on “‘The Exhaust System of Dust- 
Collecting as Applied to Grinding Machinery, &c.,” was 
read by Mr. V. I. N. Williams, graduate, of Manchester. 
The author's paper dealt with the means employed in 
shops, where emery grinders were used, for the re- 
moval of the metal and emery dust thrown off in the 
process of grinding.. It was «‘esirable for two reasons to 
remove this dust; firstly, to prevent the injurious effect 
of such dust on the operatives ‘n the shop, and secondly, 
the destructive effect of the emery dust on the bearings, 
&c., of the grinding-machines, The author proceeded to 
describe a complete system of exhaust plant, including 
the treatment of grinding-machines, sand- blast apparatus, 
and acid hardening tanks. The author then proceeded. to 
describe in detail the arrangements of piping, &c., for 
removing the dust from the machines. An excellent 


series of lantern-slides and diagrams accompanied the 

per.”. An interesting discussion followed, in which 
Mesers. Worthinirton, Nevill, Warwick, Engster, Allensby, 
Harris, and-others took part. A hearty vote of than 
to the author terminated the proceedings. 


‘afternoon, at slightly irregular prices. 





NOTES FROM THE NORTH. 
GLascow; Wednesday. 

Glasgow Pig-Iron Market.—A. good tone again charac- 
terised the business in the pig-iron market on Thursday 
morning, when prices of Cleveland warrants hardened 
4d. further to 43s. 10d. cash and *44s., 1d. one month 
sellers. The close. was, however, a penny under the 
best, iron at a month being done at from 44s. 04d. 
to 44s, and eight days warrants from 43s. 113d. 
to 433. 103d. The turnover was 5000 tons. There were 
sellers of Cleveland at 43s. cash and 43s. 2d. one month. 
There was littlé change in the condition of the market 
during the afternoon, but prices of Cleveland warrants 
were inclined toslip backwards. A small business, aggre- 
gating 3000 tons, was dealt in at 433. 11d. one month and 
43s. 10d. fifteen days, and 500 tons changed hands at 
43s. 114d. three months. The settlement prices were :— 
Scotch, 503. 3d.; Cleveland, 43s. 10}d.; Cumberland iron, 
52s. 8d. per ton. A good feeling prevailed in the iron 
market on Friday morning, and a good _ business, 
amounting to 7000 tons, was done in Cleveland 
warrants at, in some cases, 4d. to 1d. of advance. Cash 
warrants opened. at 433. 9d. and firmed to 43s, 9}d., with 
closing sellers at 43s. 10d., while iron at a month 
improved from 43s. 11d, to 44s., and eased off at the 
close to 43s. 114d. The settlement prices were :— 
50s. 3d., 433. 9d., and 52s. 44d. The market was quiet 
but strong in tone on Monday morning, and prices of 
Cleveland warrants advanced 34d. to 44s. cash, and 24d. 
to 44s. 14d. one month. At the opening cash warrants 
were done at 433. 9}d., and there were dealings in three 
months’ iron at 44s. to 44s, 04d., with buyers at the close 
at 44s, 1d., and the turnover was 2300 tons. A large 
business, aggregating 10,000 tons, was transacted in the 
Cash iron eased 
off from 44s, to 43s. 11d., but warrants at a month were firm 
at 44s. 14d., and 3000 tons were dealt in at from 44s, 3d. 
to 44s. 2d. three months. The settlement prices were :— 
50s. 3d., 43s. 10}d., and 52s. 44d. per ton. Renewed 
activity was witnessed in the market this morning, when 
a large business in Cleveland warrants, amounting to 
13,000 tons, was put through. The tone was irregular, 
and prices varied from 43s. 64d. to 43s. 8d., and even 
43s. 104d. cash and 443. three months. The turnover 
in the ufternoon was 5000 tons. The following are 
the prices of No. 1 brands of merchants’ iron:— 
Calder, 57s. 6d. ; Gartsherrie, 55s. 6d. per ton ; Summer- 
lee, 57s.; Langloan, 63s. 6d.; Coltness, . 6d 
the foregoing all ship at Glasgow ; Glengarnock 
(shipped at Ardrossan), 56s. ; Shotts one ag at Leith), 
56s. 6d. ; Carron (shipped at Grangemouth), 57s. per ton. 
The pig-iron market has again this week shown an in- 
creasingly favourable tendency, and the business, largely 
for forward dates, has: been of considerable dimensions. 
Dealings are almost entirely confined to Cleveland, 
neither hematite nor Scotch being mentioned. Stronger 
American reports are having an influence, and Ger- 
many has ceased cutting prices as severely as formerly, 
and has even begun to ask an advance of 2s. per 
ton on semi-manufactured steel. Home trade reports 
have been just a shade better, the recent cut in makers’ 
prices of pig iron having induced a considerable amount 
of buying, even to the extent of some firms raising their 
prices 1s..per ton. 


Scottish Steel Trade.—No feature of special importance 
has transpired in the steel industry during the past week. 
New orders have not been coming in as speedily as might 
be wished, and in consequence the tone of the market has 
somewhat quietened down for the moment. Both for 
angles and plates specifications have been somewhat 
scarce; and while there is still a fair quantity of work on 
order, the outlook is not just so assured. Another meet- 
ing was held yesterday at Newcastle of representatives of 
the North of England and Scottish plate manufacturers, 
to further discuss the possibility of an agreement to put 
an end to the cutting competition which has existed 
between these two districts for some time. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia keeps firm, the ruling price being 12/. 1s. 3d. to 
12/. 2s. 6d. per ton for prompt business, with makers 
helding for future for terms lately mentioned. There is 
still a good demand for both prompt and forward parcels. 
12/, 1s, 3d. is now a common price throughout the king- 
dom, The quotations for spring deliveries are mostly 
unchanged. 


The Ayrshire Coal Trade.—There is little change in the 
Ayrshire coal trade since last report, the amount of :busi- 
ness transacted being quite satisfactory under the present 
state of trade. The demand for house coal is improving 
and orders in this'line should hold good for some consider- 
able time to come. - While the home consumption is so far 
good, the export trade is also satisfactory, and last week’s 
shipments show an increase of 600 odd tons over the pre- 
vious week, and 6065 tons better than the corresponding 

riod of 1903. Foreign shipments, which have been poor 

or some time past, are showing signs of activity, there 
being a decided increase on the previous week’s output, 
and nearly double that of the same week of last year. 
Prices may be quoted as follows :+Best house coal, $s. 3d. 
to 8s, 6d. per ton f.o.b.; steam coal, 6s, 9d. to7s, per ton ; 
dross, 3s. 6d. upwards, according toquality. The exports 
for last week amounted to 28,407 tons, as inst 27,799 
tons for the previous week, and 22,342 tons for 1903. All 
the ports were up this week, with the exception of Irvine. 
The foreign shipments for the week came to 2996 tons, 
made up thus—Ardrossan, 1866 ; Troon, 1130, 








Trans-ANDINE Ratiway.—Good progress is being made 
with this important line. The first section to Juncal,is 
expected to be completed by March, 1906. 





NOTES: FROM SOUTH YORKSHIRE. 
; SHEFFIELD, Wednesday. 

The Iron and Steel: Trades.—A rather more hopeful 
tone prevails in the iron market, attributable chiefly 
to the fact that.stocks in the hands of consumers are low, 
and that more inquiries are being made. It is still un- 
certain whether business will follow at an early.date. The 
situation in the steel trade is that manufacturers of high- 
speed steels who have established their qualities are doing 
fairly well, but in the ordinary branches business is slow. 
A few firms who have carefully cultivated the South 
African market are doing much better than they were 
some time ago, and prospects are regarded as more 
encouraging. It is quite expected that as more labour 
gets into the mines an in demand for steel tools 
and other goods will be experienced. In excavating 
and mining tools some firms are doing well; but the too! 
trade generally is very quiet. 


The South Yorkshire Coal Trade.—The coal trade has 
been much better, and also much worse, than it is at the 
present time. The spurt that was experienced in the 
demand for household qualities has died off, and it is with 
some difficulty the advanced prices are maintained. 
There is no increase in the tonnage going over the 
rails to the southern and other distant markets. The 
mild weather is having a beneficial effect on the ex- 
a trade and there are still large deliveries at Hull. 

he season promises to be more prolonged than was ex- 
pected. The railway companies are good customers ; but 
the consumption at the large works shows no improve- 
ment. It is still much below the average. The pits are 
working generally. five days a week, and in some cases 
full time, and, as a consequence, there is an abundant 
supply of nuts, slacks, and other common fuel. Prices 
are not as firm as they were, and to effect clearances 
easier terms are occasionally accepted. The coke market 
is still very quiet, and it is with some difficulty that market 
prices are maintained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesilay. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change, and there was 
not very much business doing. At the same time 
several traders took a fairly cheerful view of the situa- 
tion. Consumers of foundry ‘qualities of Cleveland 
iron were making a few inquiries, and speculators 
were rather inclined to operate a little. Reports 
from America were such as to have a strengthening 
influence on this market ; but traders were cautious, and 
moved very slowly. No, 3 g.m.b, Cleveland pig was 
5 ag of by both makers and merchants at 43s. 6d. 
f.o.b., and that was the general market quotation. No. 1 
was 45s. 6d., and No. 4 foundry 43s. . The lower qualities 
were again rather plentiful and cheap as compared with 
the better kinds. Thus grey forge, which is usually 1s. 
below the price of No. 3, was offered.at 41s. 6d. ; mottled 
was on sale at 40s. 6d. ; and white could easily have been 
bought at 40s. 3d. East Coast hematite -pig was steady. 
Producers took a firm stand, but they were unable to 
make any further advances in quotations. The supply 
continued pretty plentiful. For early delivery of Nos. 1, 
2, and 3 the price was 50s., whilst No. 1 was 50s. 6d., 
and No. 4 forge 48s. Spanish ore was steady at 14s. 74d. 
ex-ship Tees for Rubio of 50 per cent. quality. To-day 
the market was rather quieter, but quotations were not 
changed. 


Manufactured Iron and Stecl.—Little new of interest 
has occurred in the manufactured iron and steel industries 
since our last report.. A combined meeting of the 
North-Eastern and Scottish makers of ship-plates and 
ship-angles has this week been held in Newcastle, but 
they have not officially divulged the result of their 
deliberations, It is rumoured, however, that at last 
an arrangement was arrived at by which the manufac- 
turers will cease to seek orders in each others’ districts. 
A fair number of orders for ship-plates have recently 
been placed, the buying been largely on Continental 
account. Market quotations stand :—Common iron bars, 
61. 2s, 6d.; best bars, 62. 128, 6d.; iron ship-plates, 
6l. 7s. 6d. ; iron ship-angles, 62. 2s. 6d. ; steel ship-plates, 
5/. 12s. 6d. ; steel ship-angles, 4/. 17s. 6d. ; steel joists, 5/. 
to 52. 5s. ; steel sheets (singles), 7/. 5s. ; and steel sheets 
(doubles), 7/. 15s.—all less 4+ percent. discount. Heavy 
sections of steel rails may be quoted 4/. to 4/. 10s. 


Coal and Coke.—Quotations for fuel change very little. 
As is usual about this season of the year, demand for gas 
coal is pretty good, and prices are strong. Bunker coal 
is in good request, but the supply is very abundant and 
quotations show a tendency to ease. mand for house- 
hold coal is considerably below the average for this period 
of the year. Coking coal is fairly steady. A large quantity 
of coke continues to be taken up for local consumption ; 
but there is a lot offering, and prices are not at all strong. 
At the same time, few sellers are prepared to accept below 
last week’s rate of 13s. 9d. for average blast-furnace 
qualities, delivered here. Export coke ranges from 
lds. 6d. to 16s. fro.b. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has shown no important change; 
the stocks in hand are reported to be heavy, notwith- 
standing that considerable shipments are being made on 
Russian account. The best large steam coal has been 
quoted at 13s, 6d. to 13s. 9d. per ton, while secondary 
qualities have brought 12s. to 13s. per ton. House cos! 
has exhibited a firm tone; the best ordinary qualities 
made 13s. 6d. to 14s. Gd. per ton, while ordinary descrip: 
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tions have ranged from 10s. 6d to 13s. per ton. Coke has 
shown rather a weak tone, foundry qualities having made 
163. 6d. to 17s. 6d. per ton, while furnace coke has brought 
15s. to 16s, per ton. As regards iron ore, Rubio has been 
quoted at 13s. 6d. per ton, Almeria at 13s. 6d. to 13s. 9d. 
per ton, and Tafna at 14s. 6d. to 14s. 9d. per ton ; charges 
including freight to Cardiff or Newport. 


Wages in Wales.—A meeting of the South Wales Coal 
Conciliation Board was held at Cardiff on Saturday, when 
the employers called attention to letters from Sir Michael 
Hicks Beach suggesting the desirability of both sides 
agreeing on & joint audit of the coal-owners’ books, with 
a view to arriving at a better basis for fixing the wage- 
rate. Noagreement was arrived at. 


Motor-Cars onthe Taff Vale Railway.—A service of steam 
motor-cars on the Taff Vale Railway between Pontypridd 
and Nelson commenced running on Monday. Each car 
will carry fifty-two passengers, and contains two compart- 
ments—first-class and third-class—the former being used 
exclusively for season-ticket holders and ladies. The 
journey is made in 29 minutes, and the stopping places 
on the way are Coedpenmaen, Cilfynydd, Travellers’ 

2est (Abercynon), and Llanfabon-road (Abernaut). Eight 
cars will be run_each way daily. A service between 
Pontypridd and Ynysybwl will be shortly commenced. 


Bath Water Works.—The latest extension of the Bath 
Corporation Water Works, which has been lately com- 
pleted at Oakford, in the St. Catherine’s Valley, has just 
been inaugurated. The work has cost over 40,000/.; the 
principal feature is a collecting-tank at Oakford, which 
holds 500,000 gallons. The basin, which is circular in 
shape, is 105 ft. in diameter, and has a depth of 14 ft. It 
is built of blue brick, backed by concrete and puddled 
clay, with a slight incline or batter on the sides. The 
bottom is lined with concrete. At the south side there 
are the outlet and ——, well (with a crane to lift the 
strainers), through which the water passes before it enters 
the 18-in. main, which has been laid right from the 
tank to the city, across the river at Kensington, 
and up to the Beechen Cliff Reservoir. There is a 
12-in. main connecting the new conduit with the Bath- 
Easton reservoirs, so that it can carry into the city the 
overflow from that centre of collection; and as the new 
Oakford basin is at a lower level than the Bath-Easton 
reservoirs, water from them can be passed into the new 
reservoir, should it ever be found necessary. or advisable 
to do so. 


South Wales Coal and Iron.—The shipments of coal in 
September from the six principal Welsh ports—Cardiff, 
Newport, Swansea, Port Talbot, Neath, and Llanelly— 
were 2,090,787 tons, showing an increase of 106,122 tons, 
as compared with the corresponding shipments in Sept- 
ember, 1903. The shipments of iron and steel from 
the six ports in September were 15,943 tons ; of coke, 8527 
tons; and of patent fuel, 93,714 tons. The aggregate 
shipments of coal from the six portsin the nine months 
ending September 30, this year, were :—Cardiff, 13,236,662 
tons ; Newport, 3,058,002 tons; Swansea, 1,513,289 tons ; 
Port Talbot, 679,758 tons; Neath, 210,414 tons; and 
Llanelly, 237,198 tons; making an aggregate of 18,935,323 
tons. ‘The shipments of iron and steel were :—Cardiff, 
34,394 tons ; Newport, 30,041 tons ; Swansea, 14,176 tons ; 
and Port Talbot, Neath, and Llanelly, nil; making an 
aggregate of 78,611 tons. The shipments of coke were :— 
Cardiff, 36,172 tons; Newport, 13,072 tons; Swansea, 
16,296 tons; Port Talbot, 10,629 tons ; and Neath and 
Lianelly, nil; making an aggregate of 76,169 tons. The 
shipments of patent fuel were :—Cardiff, 366,456 tons; 
Newport, 33,739 tons ; Swansea, 453,272 tons ; Port Tal- 
bot, 91,121 tons; and Neath and Llanelly, nil ; making 
an aggregate of 944,588 tons. 


Dowlais.—There has been a large output of steel rails 
from the Goat Mill; the bulk of the production has been 
for shipment abroad. The Big Mill has been fully em- 
ployed, the output consisting almost wholly of fish-plates 
and colliery rails. Steel sleepers have also been produced 
to a moderate extent. The tonnage of coal raised has 
been somewhat above the average. There have been 
large imports of pig iron, pit-wood, and Spanish iron ore. 








Conrracts.—Mesars. Scott and Mountain, of the Close 
Works, Newcastle-on-Tyne, have just secured a contract 
from tke Alquife Mines and Railway Company for a 
complete water-driven electrical plant for their mines in 
the South of Spain. The electrical plant consists of a 
300 horse-power double Pelton wheel, coupled to.a three- 
phase generator of 250 kilowatts capacity, supplying 
current at 500 volts. This is transformed to 5500°volts 
tor transmission to the mine, at a distance of 10,000 yards. 
~Messrs. Robert Stephenson and Co., Limited, have 
received an order for the construction of an extremely 
powerful freight engine for the Argentine Great Western 
age Company, to the designs of Mr. J. D. Smelt, 
M. Inst. C.E., London. This engine is designed for the 
b-ft. 6-in. gauge, and will be of the ‘‘Decapod” type. 
“he tender will be carried on two four-wheel ies, and 
will have a water capacity of 4000 gallons, and carry 
4 tons of coal and 560 cubic feet of wood. The locomotive 
and tender complete in working order will weigh approxi- 
mately 123 tons.—The Great North of Scotland Railway 

ive placed their order for two motors for self-contained 
cars with Messrs, Andrew Barclay, Sons, and Co., 
Limited, engineers, Kilmarnock. hey are. to have 
: ocheaa style vertical tubular boilers.—The arc-lam 
for lighting the Newcastle Industrial Exhibition will 2 
supplied by the Union Electric Company, Limited, of 
»l, Queen Victoria-street, E.C.— Messrs. Hudswell, 


See and Co., Limited, have received from the Barry 
‘uilway Company an order for six main:line locomotives. 





MISCELLANEA. 


Tae Government of Burma are this official = making 
a grant-in-aid of Rs, 11,000.to technical schools in the 
province. A School of Commerce will also receive a sum 
of Rs. 2000, while engineering scholarships awarded by 
the Government at the Insein Engineering School are to 
cost about Rs. 600 in the year ; Rs. 16,000 are also to be 
spent on survey scholarships during the year. 


The current issue of the Statist contains as a supple- 
ment a capital map of the London district from Uxbridge 
on the west to East Hamon theother sideof London, whilst 
Highgate station is included on the north and Carshalton 
station on the south. The map is intended to show the 
new underground railways of London with their connec- 
tions by means of electric tramways with the outlying 
suburbs. The map shows clearly. what will be the best 
way of traversing London in any direction, once the new 
lines are opened. 


According to the Engineering News, the Panama Canal 
will not the scene of active construction work until 
1906, as the work of thoroughly surveying the route 
with a view to determining at what level the canal is to 
be cut, and the exact line it is to follow, will consume the 
remainder of the year 1904 and all of 1905. By the 
spring of 1906 it is expected that the route will be 
entirely mapped out, and the actual work of digging 
begun. It is expected that it will then take eight years 
to complete the work. The line already marked out by 
the French company will be’ followed pretty closely, 
except that, wherever possible, curves will be straightened. 
The estimated cost of completing the canal is 150,000,000 
dols., to which must be added 40,000,000 dols. paid to the 
French Cana] Company and 10,000,000 dols. paid to the 
Panama Government for the grant of land, making a total 
of 200,000,000 dols. There are now 1500 men in the 
field, 500 of whom are in the sanitary department. 
There are six engineer corps at work, each in charge of 
a resident engineer. 


The Council of the Faraday Society announce that 
after careful consideration they have come to the conclu- 
sion that the Society should in future publish its own 
Transactions, instead of including them in Zhe Electro- 
Chemist and Metallurgist, which has been the organ 
of the Society since its inception. The Council desire 
to express their indebtedness to the proprietors of 
that journal for the courtesy and generosity with 
which they have met the Society. It is proposed to 
issue the Transactions quarterly, and they will contain 
in full the papers which have been read before the 
Society, and the discussions thereon. In addition to these 

uarterly Transactions there will also appear monthly 

roceedings, separately paged, which will contain reports 
and notices of meetings, with abstracts of the papers 
read during the previous month and of the discussions 
thereon, abstracts of English and American patents bear- 
ing on electro-chemistry and electro-metallurgy, and the 
sections from Science Abstracts which deal with physical 
chemistry and its applications. Reviews of books will 
also be included. In accordance with the established 
practice of the Society, a practice which has given much 
satisfaction in the past, all papers will be printed before 
they are read, and sent in proof form to every member of 
the Society, when possible accompanying the usual 
monthly Proceedings. Such papers will, of course, after- 
wards be published in permanent form in the quarterly 
Transactions. The new procedure will come into force 
after the publication of the September issue of The Electro. 
Chemist and Mctallurgist, so that the first volume of Trans- 
actions will appear about the end of the present year. 


Ata petng f the Society of Engineers, held at the 
Royal United Service Institution, Whitehal], on Monday 
evening, the 8rd inst., Mr. D. B. Butler, President, in 
the chair, a paper was read on ‘‘ Deep-Sea Erosion and 
Foreshore Protection,” by Mr. R. G. Allanson-Winn, 
M. Inst. C.E.I., who, pointed out that in considering 
coast erosion, in the majority of cases attention was given 
to the visible shores and the visible agencies of destruc- 
tion, whilst the geological conditions and changes goin 

on in the invisible depths of the sea were overlooke 

and neglected. The theory advanced by him was that 
in all places where the encroachment of the sea was 
steady and continuous, and the material was of a 
soft and easily-eroded nature for a considerable depth 
below low-water level, protective devices erected on the 
visible shore between high and low-water marks would 
not necessarily arrest the enéfoachment of the sea, though 
they might afford temporary protection by collecting 
and retaining matérial for short periods. Instances 
weré cited of placés on the east coasts of both England and 
Ireland where,.in the opinion of the author, that class of 
erosion was — markcd. An account of the 
inland march of the sea at Glenbeigh during the t 
fifty years was given, to show how persistently deep 
water had advanced, whilst additional evidence was pro- 
duced to prové a similar state of affairs all along the 
Holdefness coast of Yorkshire, where there might now be 
pointed out situations in the neighbourhood of the present 
five-fathom line, where ——— towns and villages stood 
on the dry cliffs. The author held that additional abso- 
lute proof of deep-sea erosion was to be found in the 


the /aminaria digitata and various deep-sea weeds. 


The Chamber of Commerce Journal, referring to the ad- | 


visability of the canals of this country being taken under | 
the control of the Government, or being placed in the 
hands of a National Trust, considers, that the time has 
arrived for such steps to be taken by the Govern- 
ment as will bring about a reorganisation, improve- | 


‘Thent, and extension of the inland navigation of the | 





United Kingdom, with a view to cheapening the! 


jand foreign competition. 


coit of the transit of goods under stress of home 
That something should 
be done .to bring more into use these waterways 
which have cost so much to construct, would appear to 
' self-evident to every one except the railway companies ; 
but whether anything will be done remains to be seen. 
There are about 40090 miles of canals in the country, of 
which 2700 miles are independent canals, and 1200 miles 
are controlled by railwav companies. According to as ate- 
ment made by Mr. S. W. Royse, of Manchester, at a meet- 
ing of the Association of Chambers of Commerce of the 
United Kingdom, recently held at Manchester, there are 
only 230 miles of canal which are capebioey carrying boats 
of 90 tons and upwards; 2000 miles for boats from 40 tons 
to 60 tons ; whilst the remainder are only capable of carry- 
ing boats of between 18 and 30 tons. On the Continent, 
waterways were built to accommodate boats up to 1000 
tons. Goods can be sent from Dunkirk to the frontier of 
Belgium, a distance of 230 miles, at a cost of 43. 2d: per 
ton, while the charge from Birmingham to Swansea is 
over 8s. per ton, Goods can be sent from Antwerp to 
Mannheim, a distance of 420 miles, for from 5s. to 5s. 6d. 
r ton, while the charge for the same class of goods from 
ewhaven to Liverpool by canal is 9s. 6d. per ton. The 
best evidence of cheap transit by canal -is, however, fur- 
nished by America, where charges are very low. 








AMERICAN PatRoLEuUM.—Although more oil-wells were 
completed in the Pennsylvania oil-fields in September 
than in August, there has been a decided falling-off in the 
number of new rigs, and a heavy decline in new production. 
The most notable decline has occurred in the West’ Vir- 
ginia districts. t } 





SMELTING AT JARROW.—On Saturday the ceremony of 
tilting a new steel smelting furnace was performed at the 
steel works of Messrs. Palmer’s Shipbuilding and ‘Iron 
Company, Limited; Jarrow, by Miss Dillon, daughter of the 
Mayor, Mr. Malcolm Dillon. After the ceremony: refresh- 
ments were served at the steel works offices, where Mr. 
Upton, in proposing the health of Miss Dillon, said the 
furnace was the third of its kind in Great Britain, but it 
was extensively used in America. Its virtues weré of a 
twofold kind. In the first place, its chambers, which 
were really its lungs, through which air and gas passed, 
were built away from the body of the furnace, and were 
thus open to ready inspection, and a similar ad- 
vantage Skee to the throat of the furnace. Mr. 
Upton asked Miss Dillon’s acceptance of a gold 
bracelet as a souvenir of the ceremony. Mr. White, 
the manager of the department, said the company had 
seen tilted one of the finest furnaces in the country, from 
which the firm would be able to turn out between 
400 and 500 tons a week. The tilting and starting of the 
furnace marked, he believed, the commencement of a 
new era in the history of the Palmer Steel Works. 





Raitway Map or Inp1a.—An ingeniously-arranged 
railway map of India, Burma, and ‘Seer has been 
sent us by Mr. C. A. Stannell, 20, Olyde-road, Dublin, 
and accompanying it is an index to all railway and mili- 
tary stations, &«. The map distinguishes by colour the 
railways of the different companies, and, by thickness or 
thinness of line, the gauge; while alongside each section 
there is given the mileage, so that the distance between 
any two centres by alternative routes may easily 
summed up. By index letters on the map the tyro ma 
ascertain the a of the respective railways. It 
will easily be understood‘that the map is most serviceable 
in connection with the movement of troops, as well as of 
merchandise, and in this latter connection there is given 
in the accompanying lists data regarding stations and 
breaking of bulk due to change of gauge. Information 
regarding designations, codes, distances, &c, is. also 
tabulated in the index, and it is intended in the next 
issue to add the rules and rates for bg ig hap ‘The 
map, with its index, is compiled for the gal-Nagpur 
Railway Company by Mr. J. Harrington Trott, Bilaspur, 
C.P., and issued at Rs. 3.8 by Messrs. W. Newman and 
Co., Caxton Press, 1 and 2, Mission Row, Calcutta. 

Tue Crararax -Perrot-Lamp.—The principle of an 
incandescent mantle heated by a non-luminous flame, 
which has proved so successful in the case of gas-lamps, 
has been recently applied to a Jamp in which the flame is 
derived from petrol vapour. Petrol contained in a metal 
receptacle at 4 higher level gravitates into the burner of 
the lamp, and is there vaporised by the heat of a small 
auxiliary flame. The vapour as it issues is mixed with 
air in the same way as in the case of a Bunsen. burner, 
and is ignited above a gauze diaphragm, over which the 
mantle is suspended. The burner has to be heated for 
about half a minute before the lamp is needed, and when 
hot the petrol is turned on and the mantle incandesced 
in the ordinary way. Light for light, the ee 
is claimed not to cost more than one-quarter as muc 
in oil as a paraffin-lamp, and _ less than an 
incandescent gas-lamp. It is stated to be perfectly 
safe in use, and may be dropped without the least 
danger. It is made in many types, both for indoor 
and outdoor illumination, and, we understand, i: in 
considerable use for the lighting of village streets and 





carrying up of sand, shells, and large stones attached to |} 





country railway stations. e ro | useful form of the 
amp consists of a lantern mounted on a portable iron 
tripod. Itis designed for contractors’ and engineers’ out- 
door use, and appears particularly suitable for such work. 
For those who do not care for the petrol.containers in the 
neighbourhood of indoor lamps, a separate container, to 
be fixed outside the house, is recommended, thé oil being 
led to the lamps. by yy-in. copper pipes. In‘ no case is 
there any pressure of petrol wepost in any part of the 
apparatus.’ The lamp is manufactured by the Clarafax 
Lamp Company, at their works at Burton-on-Trent, 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday evening, 
October 21, when the chair will be taken at 8 p.m. The follow- 
ing paper will be read and discussed :—‘ A Scientific Investiga- 
tion into the Possibilities of Gas Turbines,” by Mr. R. M. Neilson, 
Associate Member, of Manchester. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Friday, October 21, at 7.30 p.m., the annual meeting of the 
Institution will be held in the lecture theatre of the Literary 
and Philosophical Society, Westgate-road, Newcastle-upon-Tyne, 
and the President will deliver his inaugural address. 

Tue Farapay Society.—Tuesday, October 25, at 8 p.m.,. in 
the library of the Institution of Electrical Engineers, 92, Victoria- 
street, S.W. The following papers will be read :—‘‘ Note on 4 
Suggested New Source of Aluminium,” by Mr. Buena Pool, B.Sc. 
‘* The Measurement of the Potential of the Electrodes in Station- 
ary Liquids. The Determination of Changes of Concentration at 
the Oathode during Electrolysis” (illustrated), by Mr. Henry 
J. 8. Sand, Ph.D., M.Sc. ‘Electrolytic Oxidation of Hydro- 
carbons of the Benzene Series.” Part I.—Hydrocarbons contain- 
ing the Methyl Group, by Mr. H. D. Law and Mr. F. Mollwo 

erkin. 

THE JUNIOR ENSTITUTION OF ENGINEERS.—Saturday, October 29, 
at 3 p.m., visit to the National Physical Laboratory, Bushy 
House, Teddington. 

Tue Sanitary InstituTE.—Saturday, October 29, at 11 a.m., at 
the Municipal Offices, Southampton, a discussion will take place 
on ‘‘ Infectious Fever Hospitals.” Thé discussion will be opened 
by Mr. Robert E. Lauder, F.R.C.S., D.P.H. 
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THE WAR AND FIELD ARTILLERY. 


Tue splendid progress made by the Japanese 
Army in their great struggle with Russia, and espe- 
cially in recent great battles in Manchuria, directs 
attention once more to the subject of field artillery 
in general, and to the equipment of the British 
forcesin particular. The Islanders of the East have 
shown the same calm determination and fearless 
courage which were displayed by our troops in the 
South African campaign ; and the contrast between 
their continuous success and our checkered progress, 
notably in Natal, is largely explained by the type 
of gun used, as well as by their adoption of tactics 
to suit the country and the war operations of the 
enemy. Amidst the mass of somewhat confusing 
detail which has come to hand by cablegram during 
the past ten days, there is the one dominant fact 
that, as at Liaoyang, so at Sha-ho, the quick-firing 
guns and effective explosive shells of the Japanese 
army have spelt victory. The recent rally of 
the Russian forces is even confirmatory of this, 
for it was in part due to the arrival of more .of 
their 15-centimetre guns. In fact, as one military 
correspondent has pointed out, the most striking 
feature of the war has -been’ the tremendous deve- 
lopment of rapid artillery fire. 

Mr. Bennett Burleigh, in his graphic narratives 
just received from Liaoyang, makes frequent refer- 
ence to the efficacy of the 15-centimetre (5.9-in.) 
guns. Those captured from Russia by Japan saved 
our allies in some tight corners. General Kuro- 
patkin, who has displayed skill and courage far 








2\in excess of that with which he is credited in 


some pro-Japanese. newspapers, had a_ captive 
balloon 1000 ft. above Sou-shan, from which an 
aeronaut accurately directed the fire of the Russian 
heavy artillery. The ordinary Japanese guns failed 
to reach the altitude of the balloon with their shell, 


5€0/ but the 5.9-in. guns, when brought into service, 
561; materially affected the result, not only directly 


Vith a Two-Page Engraving of THE COLE FOUR-CYLINDER but indirectly, by making the balloon impossible. 
BALANCED COMPOUND LOCOMOTIVE FORTHE NEW | Again, the same authority states :—‘‘ Oku_ sent 


YORK CENTRAL AND HUDSON RIVER RAILROAD, | several batteries of artillery to assist his hard- 





pressed right, but these were unable to master 
the Russian fire or to get within effective range 
of the enemy’s well-placed batteries.” Many other 
instances might be quoted of the efficacy of 
owerful long-range guns. Time and again ‘‘the 
Reseiant works were far too many, and far too 
strong and too well defended to taken” by. an 
off-hand onslaught. The distances to be traversed 
by the attacking troops before they could gain the 
trenches were too great. Behind these were the 


7 | Russian fortifications, which arose almost tier upon 


tier upon the hill sides.” With long-range guns 
there would have been a greatly increased area 
within which cover could have been sought for the 
Japanese field artillery to support the infantry in 
such attacks on heavily armed works. On the night 
of August 31, in the terrible night bombardment 
before Liaoyang, ‘‘the Japanese had their artillery 
strengthened with modern quick-firers,” which were 
admirably served, and thus did very effective work. 
In face of all the facts no one can gainsay that 
gun-power tells, and is, indeed, the first considera- 
tion. This lesson cannot be too strongly urged, 
even although we learned it at great cost during the 
South African War, because up till now we. have 
failed to give effect to it. 

The re-armament of our army was sanctioned 
by. Parliament months ago, and it is hoped that 
the indecision which has involved fatal post- 
ponement from time to time in the past will 
very soon terminate. It is true the expenditure 
involved is considerable—close upon 2,000,0001. 
sterling—and that there can never be certainty 
as to the permanent excellence of any type of 
gun, for the simple reason that there is no 
finality in science. The total outlay, however, 
does not equal the price of two battleships, which 
are in exactly the same position, so far as progress 
is concerned. Action, too, is the more impera- 
tively required, as without this new equipment 
our whole Army, involving an annual expenditure 
of ten times the amount now in question, is in- 
capable of carrying out its work with efticiency. 
In the Boer campaign, for instance, the British 
field artillery—the best our army possesses at 
the present time—was frequently unable to reply 
to the enemy’s guns of greater range and. power. 
The more carefully prepared reports now available 
prove that this occurred in very many instances. 
At Spion Kop deficiency of range prevented forty 
British pieces from supporting by their fire 
our decimated infantry. Before Breakfontein, 
immediately before the attack on Vaal Krantz, 
six field batteries in the open suffered from 
the fire of an enemy out of reach. Two days 
later, when the Long Tom appeared at Droonk- 
loof, the deficiency was still more marked : the field 
howitzers of 12.7-centimetre calibre were unable 
to reply. Again, at Breakfontein three Boer guns 
discharged more projectiles at, six English batteries 
than our six guns could have thrown with their 
most rapid fire. These are but a few instances out of 
many which could be taken from the records of the 
representatives of foreign armies who accompanied 
our field forces; and if there is truth in the -well- 
known axiom that strengthcommands respect among 
nations, the opposite must hold, and thus our. weak- 
ness isan element tending to disturb the peace. 
In our little tribal wars, again, the same story holds 
good ; and here the safety of India is affected more 
or less. In the 1902 campaign against the Waziri 
tribes the old 2,.5-in. mountain muzzle-loaders were 
useless, and the troops sent to Thibet a few months 
ago had only obsolete 7-pounder mountain guns, 
the primitive guns of the enemy having 400 yards 
longer range. Even the 10-pounder guns of the 
reinforcing troops were inadequate. In. view of.all 
this thé delay in ordering the new field-guns is, to 
say the least, inexplicable. 

We are, indeed, amongst the last of the great 
nations to enter upon the re-arming of our field 
forces, The new French quick-firing Schneider- 
Canet gun uses a 15-lb. shell, and there will be 
four such guns in a battery, with three ammunition 
wagons. to each gun, making 312 rounds apiece. 
The German field piece is of 75 mm. (2.95-in.) 
calibre, using 15.1-lb.: projectiles. Russia is re- 
arming her field artillery with 15-pounder quick- 
firers, Italy with a 14}-lb., and the Swiss Govern- 
ment is adopting a 14.3 pounder. Our new 
field-gun will probably excel, all of these weapons 
being of 3.3 in. calibre, using an 184-lb. shot, with a 
maximum velocity of 1600 ft. per second, and equal 
to firing nearly 25 rounds per minute. .The great 
ordnance manufacturers, notably the Vickers and 
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Armstrong ‘companies, »have ‘strongly insisted on 
the importance of a latge calibre and great rapidity 
of firing, and the views which have been expressed 
by the great military authorities of. Europe, as a 
result of mature reflection on carefully-tested facts 
in connection with the Russo-Japanese War and the 
Boer War, have amply justified the recommenda- 
tions made by the. manufacturers, whose business 
is not only. to reconcile the conflicting elements in 
design, but also-to study most carefully, with the 
help‘of their intelligence departments, the lessons 
of successful campaigns and manceuvres. 

An argument used against the long range of new 
guns has reference to the distance at which objects 
can be clearly discerned. We have been told, 
for instance, that the clear atmosphere of South 


Africa was a unique factor, facilitating long range ; | 


but the same atmospheric clearness has been found 
elsewhere—in Egypt, in Greece, and in the East 
during the present war, where fighting has taken 
place at nearly five miles range. It is admitted 
that at long range the shrapnel was not successful 
in South Africa, fragments losing their force at 10 
to 15 yards from the point of explosion ; but in the 
East the explosive shells, corresponding to our lyd- 
dite and the French melinite, have proved excep- 
tionally satisfactory. Such difficulties in detail 
should be easily overcome.; The question of weight 
and mobility is another obstacle urged against the 
more powerful weapon; but we understand that 
the facts no not justify the attitude taken up by 
the critics. The proposed British guns do not in- 
volveany greater weight behind the horses than 
the old 15-pounders. Thegun may be heavier, but 
the Vickers breech and its mechanism counter- 
balances this; and while more weight is involved 
in the carriage, and perhaps also in the arrange- 
ment to ensure greater accuracy, this may be 
nullified in other directions. .There is no reason 
why the ammunition carried by the limber should 
not be reduced, or, rather, transferred to separate 
carriages. The weight question is not serious, and 
should certainly not be permitted to influence the 
more’ important matter of power and rapidity of 
fire: The relative functions of horse artillery and 
field-guns should not be confused. Field-guns 
having the ballistic qualities requisite tomeet modern 
conditions must'be heayy ; but even in a country 
devoid of roads there should be no impossibility 
in moving and placing such guns. The Japanese 
troops found it hard work to move their guns for- 
ward aftér each battle; but in no case was the dis- 
advantage of weight found to override the undoubted 
gain of long range and rapidity of fire of shells. In 
the latter days of the South African War trac- 
tion engines were effectively used for moving 
these guns into position, and this, according to the 
new tactics, is the main.thing. Where guns are 
too heavy—a disadvantage not obvious in the case 
of the proposed British weapons—there might be 
difficulty in moving them from their position in 
effective cover in the event of sudden retreat. 
They might thus become. serious impedimenta 
to a rapid and orderly movement. This partly 
explains how guns have been so frequently lost 
and retaken during the past ten days. But 
to this objection it can only be urged that 
in the equipment of an army the dominant 
consideration must be to insure success, not to 
simplify retreat from.an. advancing enemy. De- 
struction of guns which cannot be moved, or their 
forfeiture tothe enemy, is the penalty of failure, 
and it is to obviate this that effective artillery must 
be ordered. This demands the highest ballistics 
on the minimum of weight behind the horses, 
Horse artillery is quite another affair. It serves a 
function quite distinct from that of the large pieces 
usually occupying masked positions. It is prin- 
cipally to. cover a running tight after a retreating 
enemy or to shield a retreat, and lightness is a 
desideratum. 

The increased range of rifles, machine-guns, and 
field artillery generally has bought about a complete 
change in the functions of the respective weapons, 
and our failures in the earlier stages of the Boer 
War were due to inability or indisposition to assimi- 
late the new tacties to meet the new conditiors. 
Japan, in her steady advances in Manchuria, is, 
however, acting more in accordance with the modern 
state of affairs. In this matter there is, perhaps, a 
tendency to generalise more or less from isolated 
cases ; but one cannot ignore the teaching of so many 
experienced European authorities, axiomatically 
expressed recently by a Swiss expert :—‘‘ Artillery 


must support the attack of the infantry by its fire, | 





but must never advance in the open under the 
enemy’s fire.” “The days of the artillery duel pure 
and simple are over. Mr. Burleigh also indicates 
that this was so at the battles preceding the taking 
of Liaoyang. Should the enemy’s. guns be 
discovered, then the long-approved principle of 
concentrated firing may still be successful ; but the 
enemy will not be easily disposed to unmask his 
guns, except an obvious advantage is to be gained. 
When Colonel Long’s guns were moved down to 
the Tugela without the enemy’s guns having been 
unmasked, the only reason for the technical blunder 
could be the dire necessity of bringing the weapons 
within effective range, in the hope that when the 
Boer guns’ positions were discovered, destructive 
work would be done, even from exposed positions. 
Just as the Boer infantry succeeded in minimising 
their losses by seeking cover at all times, so 
artillery in the future must seek cover ; and it 
will be the duty of each contending force to destroy 
not the cover so much, but rather the defenders 
behind thecover. It is immaterial what the nature 
of the cover may be. ‘‘ Any kind of work is good 
if it serves to render more difficult the enemy’s 
observation,” as the German regulation puts it. 
A Belgian expert has said that the two adversaries 
will try to hide themselves as much as possible ; 
but it will be necessary for the assailant to end 
by showing himself if he wants to advance, and 
for the defender to let his emplacement at least be 
seen if he wants to repel the attack. Quoting again 
from the German regulations :—‘‘ It is always de- 
sirable to protect oneself against the enemy’s firing 
by throwing up works as soon as there is time, 
even in an offensive action.” In no campaign has 
this been so fully established as in the recent 
operations in Manchuria. Every night the Japanese 


advanced their cover to suit the ground gained in| 


the preceding day’s fighting. It will be recognised 
that the range of guns in such a case must be very 
considerable, and that mobility is not of so much 
consequence. The German authorities put the 
probable fighting range at between four and five 
miles. 

Rapidity of fire is second only to range in import- 
ance. There are many who oppose this principle, on 
the score that it tends to waste of ammunition if not 
to inaccuracy. Even admitting that it is seldom 
that quick firing is justified for any lengthene 


period, and that accuracy is best attained by the 1901 -: 
observation of each successive shot, there are still | ~ 


occasions when the issue is settled irrevocably by 
a squall of shot, or, as the French say, a rafale, 
with its demoralising effects. As Mr. Burleigh says, 





| 


silencing the artillery opposing him when it has 
been unmasked. _ These are yom which have 
been most forcibly exemplified during the war 
now being prosecuted with so much courage and 
skill by both combatant armies, and they fully 
establish, so far as British readers are concerned 
the immense importance of the work of re-arming 
our field forces being prosecuted with vigour and 
with a due appreciation of the importance of 
power and rapidity of fire, even at the expense of 
mobility. That this latter, however, should be 
affected to any serious extent does not seem to be 
a necessity. 








AMERICAN LEAD AND ZINC. 

Tue annual report of the United States Geolo- 
gical Survey, prepared by Mr. Charles Kirchhoff, 
points out that last year was marked by a number 
of important developments, especially in the con- 
centration of producing and distributing interests, 
The United Lead Company managed to secure 
control of nearly all the manufacturing plants 
making lead-sheet, pipe, and shot to the number 
of 21. It has been estimated that the annual con- 
sumption of metal by the enlarged company, which 
has hitherto been a producer of white lead only, is 
85,000 tons. The older consolidation of white-lead 
plants—the National Lead Company—is estimated 
to consume a like amount. During the current 
year negotiations have been carried very far towards 
the fusion of these two companies, which would 
bring a very large proportion of the lead-manufac- 
turing capacity of the country under one control, 
and would mean anothor gigantic monopoly, which 
consumers would probably be powerless to fight. 

The following table shows the total production 
during the past five years of refined lead in the 
United States, irrespective of the source from 
which it was drawn, and the output of desilverised 
lead and of soft lead. A column is also added 
showing the amount of lead reported by the works 
as having been obtained from foreign base bullion 
and foreign ores, the figures being in short tons :— 





From 


Total Pro- oo Soft Lead. 





— | duction. Foreign 

| Ores. 
d | 1899 .. 304,392 263,826 40,566 95,926 
1900 .. 877,679 829,658 48,021 106,855 
881,688 323,790 57.898 112,422 
377,061 | 303,011 74,050 100,06 
378,518 | 205,074 83,444 88,324 


| 
| 





The principal increase in the production of lead 


in war even minutes spell victory or defeat. Such |last year took place in South-Eastern Missouri, 


moments occur in every battle, and it would be 
a grave error to let the problematic waste of 
ammunition overcome the necessity of being able 
to thus demoralise the enemy. Every soldier knows 
that life or death may hang on the last shot, and 
discipline probably restrains him in the earliest 
stages. But, apart from this, there is the widely 
accepted principle that with the modern field-gun 
and modern conditions there must be more inti- 
mate co-operation in the future than in the past 
between the infantry and the artillery. This 
doctrine, so admirably enunciated and enthusiasti- 
cally defended by General Langlois, of the French 
Army, has sometimes been rejected by England, 
notably in the Boer War, and defeat has resulted. 
It is, on the other hand, admirably practised by 
General Oyama in Manchuria. Instead of having 
an independent duel preparatory to infantry opera- 
tions, the view is that the preparation by the 
artillery must take place during the actual advance 
of the infantry. By this means each combatant 
force will unmask his guns to deter the advance of 
the opposing infantry. The one branch becomes 
the support of ‘the other, and hard rapid firing is 
an essential to success. The infantry will naturally 
seek cover, advancing by rushes from one shelter 
to another, and during these rushes through the 
danger zone the field-guns must be active. The 
maximum of destruction within the minimum of time 
is the important factor in the demoralisation of 
forces. Unmasked batteries may be destroyed ; 
each general will exhaust his ingenuity in forcing his 
adversary to unmask his position while remaining 
sheltered himself. .To attain this result it may 
be necessary to push the infantry to the front. 
The artillery may, by its fire, force an adversary 
to shelter himself, whereby the attack of the 
infantry would be facilitated ; or the enemy’s artil- 
lery may be drawn by the advance of infantry, and 


thus a commander may ultimately succeed in! 





although in the Rocky Mountain region the rapid 
development of the Coeur d’Alene mines in Idaho 
has more than compensated for the steady decline 
in the lead product of Colorado. Utah has held 
its own fairly well in recent years. In South 
Eastern Missouri steady progress has been made 
in spite of the somewhat adverse labour conditions. 
The principal older producers have increased their 
output. The Joplin-Galena district, in South- 
West Missouri and South-East Kansas, has shown 
a further falling off. According to local statisticians 
the sales of lead ores during 1903 were 28,656 tons, 
as compared with 31,625 tons in 1902, and with 
the maximum of 35,177 tons in 1901. the Coeur 
d’Alene district, in Idaho, has become by far the 
most important producer of lead in the United 
States, the returns showing that the lead content 
of the Idaho ores treated by the smelters of the 
country amounted to nearly 100,000 short tons. 
Colorado is declining as a producer of lead, but 
Leadville continues to send out a very large 
tonnage of low-grade smelting ores. In Utah the 
Park City district continues to lead. A large 
tonnage has also come from the Bingham and 
Tintio districts. It will be seen that the output 
of soft lead during the year showed an appreciable 
growth. This is the lead obtained directly by 
smelting nonargentiferous ores in the works of 
Kansas, Missouri, Illinois, and Iowa. The balance 
of the 86,597 tons credited to these States, or 
3153 tons, was derived from Missouri and Kansas 
nonargentiferous ores by the smelting furnaces 
connected with desilverising F pov The total lead 
content for ores which passed through both the pro- 
cesses of smelting and desilverising was, therefore, 
209,430 short tons. Assuming the yield to be 94 

r cent., a total of 196,864 tons of commercial 
ead is reached. Tothis must be added the 83,444 
tons of soft lead, and the resulting total is 280,305 
short tons as the production of the United States 
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in 1903. It was-in’1886,'says Mr. Kirchhoff, that 
the treatmént ‘of foreign * material’ in: -American 
works attained’ some importanée. At first-it was 
foreign orés that were smelted. « Subsequently 
growing quantities of foreign base bullion were 
imported to bedesilverised in bond, the greater part 
of the refined lead thus made being exported. In 
the beginning it was possible to arrive-at the net 
American production ‘by deducting from the total 

ig lead production of the works the lead content 
of the foreign base bullion and ores. Later on the 
supply to the: home markets included, besides the 
product of American mines, varying quantities .of 
*‘ exempt ” lead, being a certain tonnage of lead 
obtained from foreign material which did not pay 
a duty. Since:1891 .special. returns from de- 
silverisers have. been made. on’ the quantity of 
antimonial or hard Iead produced. The total was 
4043 tons in 1891, 5039 tons in 1892, and 5013 tons 
in 1893. In 1890 the production of hard lead was 
7507 tons, rising to 8867 tons in 1897, and declining 
again to 8473 tons in 1893. .It amounted to 6345 
tons in 1899, to 9906 tons in 1900, to 10,656 tons 
in 1901, to 9169 tons in 1902, and to 9,579 tons in 
1993. - The following table gives the consumption 
of lead in short tons in the United States in 1902 
and 1903 :— 


Supply: 1902, 1903. 
Total product, desilverised 

lead ... ae aay .-” 303,011 25,074 

Soft lead an ome ae 74,05") 83,444 

Imports, foreign, refined ... 1,544 1,707 
Stock, domestic, beginning 

of year £3,733 11,595 


Stock, foreign, in bond, be- 


ginning of year ... 16,663 29,909 


Total a ... 448,951 415,729 
Deduct : 
Foreign base bullion and 
ores refined in bond and 








exported .., es sx. > 76802 90,353 
Lead in manufactures ex- 
ported under drawback ... 1,000 1,000 
Stock, domestic, close of 
year... a ae Su 11,595 9,199 
Stock, foreign, in bond ... 23,90) 10,694 
Total ie os. 113,466 111,246 





Apparenthomeconsumption 333,485 304,483 


The exports of lead from foreign base bullion 
and ores given in the above table are from the 
direct returns of the refiners themselves. The 
returns show clearly that the United States, with 
its production of 280,000 tons of lead from its own 
mines, does not yield enough lead for its own 
consumption in normal years. 

The final returns to the Geological Survey dealing 
with zine show that the large production in 1902 
was only slightly exceeded in 1903, the total being 
159,219 short tons, as compared with 156,927 
tons, so that earlier estimates were more than a 
little in error. The'total for last year is divided by 
States as follows :— Eastern and Southern States, 
12,301 tons ; Illinois, 41,659 tons ; Kansas, 88,388 
tons ; Missouri, 9994 tons ; and Colorado, 877 tons. 
These figures show gains for all the States and 
districts except Missouri, which reports a falling- 
off of about 1000 tons. Colorado appears for the 
first time as a producer of spelter. There were 
important additions to the productive capacity in 
other States during the year. There has been a 
good deal of activity in the development of the old 
zinc-ore districts of south-western Wisconsin. A 
considerable number of the new concentrating mills 
of the Joplin type have been erected, and it is 
probable that a considerably larger output will 
follow. Ineréasing quantities of zinc ores and con- 
centrates are coming from a number of camps in 
the Rocky Mountain region. Leadville has con- 
tinued its shipments, a goodly share even going to 
the zine-smelting plant at Pueblo. Kokomo, Rico, 
and Creede contribute to Colorado’s total. Material 
<I also sent fromthe Magdalene district in New 
Mexico, and from Park City and ’Frisco, in Utah. 
For the first time shipments to United States 
sinelters have been made from the Slocan district 
in British Colambia. Ona the other hand, the pro- 
Guction of south-west Missouri and Kansas de- 
clined quite sharply, the quantity of ore obtained 
pions 227,689 short tons, as against 256,338 tons for 
-02. The fall is accounted for by the fact that 
the majority of operators declined to work their 
concentrating mills during the night shift. Pro- 
Specting was not active in 1901, and since it takes 


been located ‘by the drill, comparatively few mines 
entered the productive stage in 1903, . 

The*production of zinc oxide for the year is esti- 
mated at 119,124,160.lb., exclusive of the lead-zinc 
pigment made directly from the ores by.the United 
States Reduction and Retining Company, of Canyon 
City, Colorado, which amounted to 4,950,000 Ib. 
This plant was increased about 50 per cent. during 
the year, but wasin operation only about two-thirds 
of the time, on account of a fire at the works, ‘The 
capacity of the oxide plant of the New Jersey Zinc 
Company, at Palmerton, was increased by one- 
third by the addition of ninety-six furnaces, com- 
pleted in the latter part of 1902. These were all 
in operation during 1903. Zine imports for con- 
sumption were valued at 49,846 dols., as compared 
with 75,882 dols. for 1902. The exports ran to 
1,221,733 dols., as compared with 1,863,858 dols. in 
1902. The items in 1903 were as follow :—Ore or 
oxide, 703,760 cwt.—value, 987,000. dols.; plates, 
sheets, pigs, or bars, 3,041,911 1b.—value, 163,379 
dols.; miscellaneousmanufactures, 71,354 dols. 
During the year a fair quantity of New Jersey ore 
was exported vid New York,and Colorado shipped a 
larger quantity vid Galveston. Of the exports of 
zine ore, about two-thirds were shipped to the 
Netherlands, and nearly all the remainder to Bel- 
gium., Practically all the spelter shipped from 
Atlantic coast ports is the high-grade product 
made from New Jersey and Virginia ores. The 
consumption of spelter was satisfactory in 1903, the 
requirements of the galvanising and brass industries 
being good until the closing months of the year. 








THE BREWERS’ EXHIBITION. 
Tae Royal Agricultural Hall at Islington is this 
week given over to the annual exhibition of 
machinery, appliances, &c., used in the brewing 
and allied industries. The latter term is sufficiently 
elastic to cover many branches of activity which 
have only the remotest possible connection with 
brewing, and the Exhibition thus appeals to a wider 
circle without losing its distinctive nature. The 
Hall this year is well filled ; but we notice very 
few novelties among the exhibits. As in other 
industries, electricity is finding favour as a motive 
power, bottle-filling, corking, and similar machines 
being thus driven. Messrs. J. W.-Flower and Co., 
Shaftesbury, show their ‘‘ Eclipse” automatic 
filling and corking machine, motor-driven, which 
will fill and cork up to 200 dozen bottles per hour. 
It is self-adjusting as regards irregularities in the 
size of bottles, and appears to do its rather difficult 
work in a clean and eflicient manner. After 
inspecting the numerous bottle-washing machines 
on view, one wonders whether there is any pos- 
sible way of washing a bottle that still remains 
to be discovered. About a dozen firms exhibit 
machinery for this purpose, many of them having 
several examples on view. The different ways 
in which inventors have sought the. solution 
of the problem of labelling bottles by machinery is 
strikingly shown by exhibits on the stands of the 
Sterax Company, Limited, of Duke-street, Aldgate, 
E.C., and Mr. William Fletcher, of Bath-street, 
Ilkeston. In both cases the bottles had to be 
handled by the operator, his ability fixing a limit to 
the speed of working, which was claimed as 3000 and 
2400 bottles respectively per hour. In the machine 
exhibited by the Sterax Company, which is of 
American origin, the label is gummed, picked up, 
and placed ready for the bottle automatically, The 
latter is put on it by hand, and then the two 
together are automatically pushed between a pair 
of flexible rubber brushes, which press the label to 
the glass. This machine is power-driven, a pedal 
worked by the operator controlling its actions. 
The other machine mentioned is worked by a pedal, 
and is extremely simple and ingenious. The 
gummer, after being automatically moistened, comes 
forward and descends on the topmost label of the 
pile, applying a coating of gum round the margin 
of the label. When the gummer returns, the label 
is prevented from being carried away by adhesion 
by a spring piston on the underside of the gummer, 
which does not leave the dry centre of the label 
until the gummed surfaces have been separated, 
The operator then rolls the bottle over the label, 
and the job ‘is finished. . This machine would 
appear to require a certain amount of practice on 
the part of the attendant, but the work is done 
with as complete accuracy and cleanliness as in the 
case of its more elaborate rival. 


Crossley Brothers, Openshaw, are showing several 
small gas-engines running, from a small self-con- 
tained suction plant, consisting only ofa producer 
and two purifiers. The whole. plant occupies no 
more floor-space than the engine which it would 
drive. The National Gas-Engine Company, Ash- 
ton-under-Lyne, have on viewa completely-enclosed 
gas-engine of the horizontal-type, of 2 brake horse- 
power, Messrs. J..and E. Hall, Limited, Dartford, 
show a very compact, completely-enclosed refrige- 
rating machine. - It is for the CO, process, and is 
entirely self-contained. All the principal makers 
of motor-vans and lorries are represented at the 
show, Messrs. J. I. Thornycroft, of : Chiswick, 
having a new type of 5-ton steam+wagon with loco- 
motive boiler and a petrol tractor, both exhibited 
for the first time. The steam-wagon is designed 
for a speed’of 7 to 8 miles per-hour, and is fitted 
with a horizontal compound engine having cylinders 
4} in. and 7 in. in diameter, with a 7-in. stroke, 
transmitting its power through cut spur-gear.. The 
boiler is fired through a horizontal door inthe crown 
‘of the fire-box. The petrol tractor will draw aload 
of 6} tons up a gradientof1in8. A winding cable- 
gear is provided for extricating the ‘tractor, or the 
load, from an awkward position. Three speeds, of 
14, 4, and 8 miles per hour, are provided in each 
direction, besides the regulation of the engines. 
The engine will use either petrol or kerosene, and 
has two cylinders 6 in. and 8 in. in diameter, giving 
25 brake horse-power at norm1l revolutions: The 
Yorkshire Patent Steam-Wagon Company, Leeds, 
show a 5-ton steam-wagon with fire-tube boiler ; and 
Messrs, Fodens, Limited, Sandbach, Cheshire, also 
have a steam-wagon—shown for the first time— 
fitted with a compound engine and locomotive type 
boiler. 

Messrs. Doulton and Co., Lambet>, have a fine 
collection of bottles, jars, and stoneware articles 
on their stand ; and the glassware of all kinds shown 
by Messrs. James and Co., Old Compton-street, 
Soho, W., and Messrs. Henry Turner, Praed-street, 
W., are well worthy of mention. Publicans wishing 
to provide remunerative amusement for their cus- 
tomers will find a number of penny-in-the-slot 
machines and automatic pianos in the Hall, and 
a good display of gramophones by the Gramo- 
phone and Typewriter Company, 21, City-road, E.C, 








TRADE NAMES. 

Unper the title of ‘‘ Passing off” Mr. John 
Cutler, K.C., has recently given a series of lec- 
tures, which have since been published in book 
form. The lectures, which were delivered by the 
learned author at King's College, in November, 
1903, deal with a subject which is of the greatest 
importance to manufacturers, They amount, in 
effect, to a disquisition upon ‘the well-known rule 
of law that ‘‘no man has a right to pass off his 
goods as though they were the goods of another.” 
The most usual method of attempting a decep- 
tion of this kind is for one firm to adopt the trade 
name or description of some firm which is carrying 
on a similar business.:'. It therefore becomes neces- 
sary to inquire how far a firm is entitled to carry 
on business under a particular name, if it is the 
fact that by doing so they prejudice the interests 
of some other firm in the same trade, 

In these circumstances the selection of a suitable 
title for a business is sometimes a’ matter of no 
small difficulty. No authority need be cited in 
support of the proposition that if one trader adopts 
the name of another without any variation, the 
court will presume that he has done so fora 
sinister motive, and will grant relief. There are 
other forms of this kind of piracy which demand 
somewhat closer investigation. They include (a) 
cases of a person using his own name, which happens 
to be the same as that of some firm doing a similar 
business ; (b) the case of a firm taking in a partner 
whose name, when added to that of the existing 
firm, gives rise to confusion ; (c) the case of a firm 
adopting a title similar to, but still substantially 
different from, that of a trade rival. 

In the Manchester Brewery Company, Limited, 
v. the North Cheshire and Manchester Brewery 
Company, Limited,* the facts were, shortly, as 
follow :—The Manchester Brewery Company, 
who were’ incorporated in 1888, did a —_ 
business in Manchester and neighbourhood. In 
1897 the defendant’ company were incorporated 
for the purpose of acquiring and developing the 











about two years for developinént after the ore has 








Among the heavier machinery exhibits, Messrs. 


* (1893) 15 T.L R., 110. 
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business of the: North Cheshire Brewery Company, 
Limited. In October, 1897,- the plaintiffs heard 
that the defendants had registered the title ‘‘ North 
Cheshire and ‘Manchester Brewery Company.” 
They applied to the Chancery Division for an in- 
junction to restrain the defendants from using the 
words ‘‘and Manchester” as part of the title, on 
the ground that it was likely to induce the belief 
that the plaintiffs had been amalgamated with the 
defendants, or had ceased to carry on business. The 
learned judge who tried the case ‘accepted the 
plaintiffs’ evidence to the effect that confusion had 
arisen by reason of the change in name. No alle- 
gation of fraud was made. He therefore granted 
an injunction. On the case coming before the 
House of Lords, the Lord Chancellor said :—‘‘ The 
question we have to decide is whether the name of 
the new company is so nearly like that of the old 
as to be likely to deceive. When I see in this 
name that there is literally the name of what I 
may call the rival company, and that the appellants 
only sought to cover this by associating another 
name with it, the inevitable result, to my mind, is 
that which appears to have happened—that anyone 
who saw the names together, both being. well- 
known names, would suppose that the two com- 
panies had amalgamated, and that the old firm had 
ceased to carry on business under the old name.” 
Lord Watson said :—‘‘ The’action of the appellant 
company was, in my judgment—although I entirely 
free them from any imputation of fraudulent intent 
—one which was to the ‘possible detriment of their 
neighbour, and was unjustifiable in law.” 

The principle laid down in the above case was 
adopted, and very well illustrated, in the case of 
Aerators, Limited, v. Automatic Aerator Patents, 
Limited, which was heard by Mr. Justice Farwell 
éarly in June, 1903. There the plaintiff company, 
who are the proprieters of the well-known ‘‘spark- 
lets,” sought to restrain the defendants from using 
the name ‘‘ Automatic Aerator Patents, Limited,” 
on the ground that it so nearly resembled the name 
of the plaintiff company as to be calculated to 
deceive. Section 20 of the Companies Act provides 
that no company shall be registered under a name 
identical with that by which a subsisting company 
is already registered, or so nearly resembling the 
same as to. be calculated to deceive, except in 
certain cases, which are not material to the pre- 
sent discussion. It follows from this that a com- 
pany has greater rights than an individual in respect 
of names which are identical, for while John Smith 
cannot always prevent another John Smith using 
his own name, John Smith, Limited, could prevent 
the registration of any other company as John 
Smith, Limited. Mr. Justice Farwell, however, 
declined to grant an injunction, for the reason that, 
giving words their ordinary meeting, no one was 
likely to be deceived. Further, it was not com- 
petent for any company or person to claim the sole 
proprietorship of any word in common use. ‘‘ For 
example,” said his lordship, ‘‘suppose a company 
had registered the name of ‘ Motors, Limited,’ and 
another the name. of ‘Automobiles, Limited,’. it 
appears to me impossible to say that they could 
thereby prevent all other companies from using as 
part of their titles these two words, which, so far as 
i-know, are the only words which represent the 
fashionable locomotives of the day, although their 
sole trade was the manufacture or sale of motors or 
automobiles. . . . In considering whether a name 
is calculated to deceive, itis, as I have said, material 
to see what that name is ; and if the name is simply 
a word in ordinary use, representing a machine or 
an article of commerce, the probability of deception 
is out of all proportion less than it would be in the 
case of an invented or fancy word, or even of the 
name of a place.” 

A reference to one or two cases will serve to illus- 
trate the fact that if a man makes a questionable 
use of his own name the Court will not hesitate to 
grant an injunction. In Holloway v. Holloway* 
the defendant, Henry Hollcway, commenced sell- 
ing pills as H. Holloway’s pills in boxes similar to 
those of the plaintiff, Thomas Holloway, with a 
view to passing off his pills as the plaintiff's. He 
was restrained by injunction. Again, where a 
man named Day, having obtained the authority of 
one Martin, to use his name, set up in business as 
Day and Martin, and sold blacking in bottles with 
labels similar to those of the well-known firm ; he 
was restrained by injunction. These two cases 
illustrate the proposition that. ‘‘fraud vitiates 


* 13 Beav., 209. 


everything.” In the absence of fraud, however, a 
man may use his own name in his own business, 
no matter what may be the consequences to his 
neighbours. The case of Turton v. Turton* may be 
regarded as a leading authority in support of this 
proposition. The plaintiffs had for many years 
carried on the business of steel _ manufacturers 
in Sheffield, under the style of ‘‘ Thomas Turton 
and Sons.” In 1886 they were registered as a com- 
pany, and added the word ‘‘ Limited” to the above 
title. The defendants were John Turton and 
his two sons. John Turton had commenced a 
business very similar to that of the plaintiffs in 
1869, in partnership with one Lawton, under the 
style of ‘‘Turton and Lawton.” In 1875 Lawton 
retired, when John Turton took his sons into 
partnership under the style of ‘‘John Turton and 
Sons.” Owing to the confusion caused by the 
similarity of names, the plaintiffs sought an injunc- 
tion to restrain the defendants from carrying on 
the business of steel merchants and manufacturers 
under this name, or any name so closely resembling 
their own as to be calculated to deceive. Much 
evidence was called-as to the confusion which had 
arisen in Sheffield, but the defendant deposed that 
the new name of his firm had been adopted for the 
sole purpose of making known the fact that his two 
sons had become partners. When the case reached 
the Court of Appeal, their lordships refused to 
grant an injunction. The late Lord Esher said :— 
**Tt is not alleged, and it certainly is not proved, 
that the defendant did anything in the way of his 
trade which tended to give any other meaning to 
the name in which he carried on his business, 
or which could give any other meaning to it, 
than the mere fact that he did carry on his_busi- 
ness, and was in partnership with his sons. The 
plaintiffs have no right to say a man may not use 
his own name. Upon principle I should say it 
is perfectly clear that if all.a man does is to 
carry on the same business, and to state how he 
is carrying it on, that statement being the simple 
truth, and he does nothing more with regard tothe 
respective names, he is doing no wrong, and there 
is no primd. facie case against him.” 

We next propose to consider whether, if a 
trader describes his goods by a particular title, he 
acquires such a right to the use of that title as 
will enable him to prevent any other person using 
it. In dealing with this question, it is necessary 
to point out the difference between a trade-mark 
anda trade name. A trade-mark is assumed and 
invented (and registered) by a man for the purpose 
of his goods, and there is no necessity for anybody 
else putting that mark upon his goods, unless the 
mark is meant to identify them in such a way as to 
represent that they are goods of somebody else 
whose goods are identified in the same way. With 
regard to a trade-title, it is a question of degree ; 
that is to say, the Court has to decide whether by 
a particular course of dealing a man has acquired 
the right to monopolise the use of a particular word 
or phrase. Thus, in one case, it was held that 
there was no monopoly in the use of the word 
‘*magnolia”’ as applied to metal, as it had become 
well known in the trade asa substance peculiarly 
adapted for bearings in machinery. Where, how- 
ever, a brewer had manufactured ale at Stone for 
a number of years,.so that his alecame to be known 
as ‘*Stone ale,” an injunction was granted to 
restrain the defendant, who had only recently come 
to the town, from selling ale under the appellation 
of ‘*Stoneale” or ‘‘ Montgomery Stone ale” (Mont- 
gomery v. Thompson (1891), A.C. 217). 

In the generality of cases between trade rivals 
which come before the Courts the plaintiff says :— 
**T complain that you have passed off your goods 
as mine, which they are not.” In some cases, 
however, the plaintiff says :—‘‘ You are passing off 
my goods as yours, which they are not.” It seems 
that the Courts are inclined to prevent the latter 
form of piracy, just as much as they will prevent 
the former. 

The case of Bullivant v. Wrightt illustrates what 
kind of passing off will be restrained by the Courts. 
The plaintiffs were wire-rope manufacturers and 
contractors for aerial tramways and cableways. 
The defendants, who were also wire-rope manu- 
facturers, published a trade catalogue, which con- 
tained (inter alia) two diagrams, or pictures, of aerial 
cableways which had been designed and erected 
some years before by the plaintiffs’ predecessors 


* 42 Ch. D, 128. 
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in title. The plaintiffs alleged that the publica- 
tion of these diagrams :by the defendants i; 
their catalogue was a representation that the sam: 
had been erected by the defendants. They claimed 
an injunction to restrain the further publication «; 
the catalogue, and an order for the delivery up o: 
all the catalogues in existence. As a matter o: 
fact, what the defendants had done was to supply 
new wire cables as they were required during 
several years. Mr. Justice Kekewich in the cours 
of his judgment said :—‘‘ No reasonable man, see 
ing these pictures in a book of this kind, would 
have any doubts that the defendants intended ii 
to be understood that they had erected the tram- 
way. Itisas distinct.a representation to that effect 
as if it had been expressed in plain language. . . . 
If it is proved to the satisfaction of the Court in a 
case of this kind that the defendants did in truth 
say that the plaintiffs’ goods were theirs, I think 
that, as between rivals in trade, the Court would 
be justified in drawing the inference that the wide 
circulation of such a statement would necessarily 
damage the plaintiffs quite as much as in the ordi- 
nary case of the passing off of goods.” These 
observations seem to show that if the plaintiffs had 
been able to.show that they had themselves erected 
the cableway, they would have. had judgment; but 
the case was decided against them on another point. 
We may draw the following conclusion :—That if 
Jones sellsor advertises boots and shoés manufac- 
tured by himself in such a way as to make the 
public believe they are Brown’s, and so obtain the 
benefit of Brown’s good name, he may be restrained 
by injunction. 

In a recent Scotch case, Parozone Company, 
Limited, v. Johnston Gibson ((1904) 21 R.P.C., 
317), the plaintiff company invented and applied 
the name ‘‘ Parozone” to a bleaching fluid made 
by them, and it was admitted that they were 
entitled to the exclusive use of that name as 
indicating fluid manufactured by them only. 
Gibson, another trader, also made a bleaching 
fluid, but said that he never sold it as ‘‘ Paro- 
zone,” and when asked for that substance explained 
that his: fluid was not ‘‘ Parozone.” The plaintiff 
company proved that on five occasions to two 
persons Gibson, or his servants, sold his fluid in 
answer to a request for ‘‘ Parozone,” and without 
explanation. They further proved that Gibson 
pointed out to two former shop-girls the jar where 
he kept ‘‘ Parozone,” and that it was a matter of 
daily occurrence for Gibson’s fluid to be sold to 
customers who asked for ‘‘ Parozone” without 
explanation. Gibson proved that on some occa- 
sions he had explained that his bleach was not 
‘*Parozone.” The Lord Ordinary held on these 
facts that the plaintiff company were entitled to 
the injunction. 








THE ANTWERP PETROLEUM 
EXPLOSION, 

Tue Antwerp petroleum explosion of August 26 
has been the subject of a considerable amount of 
discussion among petroleum experts and others 
interested in fire risks. The fire is of considerable 
importance to this country, as a catastrophe of this 
kind cannot but give an impetus to the realisation 
of that long-considered question—viz., the framing 
of suitable regulations for storing inflammable 
liquids in bulk throughout the United Kingdom. 
We regret to say that if we have fault to find with 
the petroleum stores at Antwerp, there is yet far 
greater reason for finding fault in respect of the 
majority of petroleum stores in:this country, many 
of which are most unsuitably located, and most 
of which are not provided with the necessary 
safeguards. In fact, to put. it quite plainly, 
there is no doubt ample reason for complaint 
regarding the petroleum stores at Antwerp; but 
there is, generally speaking, far greater reason of 
complaint in respect of similar stores at home. 
And thus our public authorities would do well to 
take the Antwerp lessons to heart and act upon 
them as soon as possible. ' 

We presented a few particulars on September 
directly after the fire, and since then we have had 
an opportunity to inform ourselves as to many 
questions of detail, and to obtain a plan and some 
photographs of the scene of the fire. 

Two petroleum stores, as is well known, were 
involved in this fire, the one belonging to the 
American Petroleum Company, the other to Messrs. 
Eiffe. ‘hese stores were situated on a site recent!y 
set aside for petroleum business at’ Antwerp, tli 
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total area of the site measuring some 40 acres, 
there being room on the site for quite a dozen such 
stores. 

The position of the stores of the American con- 
cern and of Messrs. Hiffe will be seen fromthe plan. 
There was a piece of ground intervening between 
these two stores, and this was in the occupation of 
another petroleum concern—viz., the Dutch Petro- 
leum Syndicate—who, however, had not yet com- 
menced. business operations, but were in the pre- 
liminary stage of erecting their tanks, for which 
purpose some small boilers and some forges were 
being used in the intervening ground in question. 
Both the stores of Messrs. Hiffe and the American 
concern comprised a number of petroleum tanks, 
large and small, surrounded by walls, and each 
had their own cooperage and offices outside the 
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walls. In the case of the American concern, the 
wail was of brickwork about 9 ft. 6in. high and over 
2 ft. thick at the base. Messrs. Eiffe’s walls were of 
concrete. In both stores the actual area within the 
walis was covered with concrete, and the tanks 
stood on these concrete flats, which were on a 
slizhtly higher level than that of the neighbouring 
ground. The brickwork of the American concern 
was not well built : it was certainly not properly 
tie! to its foundations. The mortar was of 
imter.or quality. The concrete walls, on the 


other hand, were exceedingly well. built, but 
showed some most curious features in the form of 
var‘ous openings left at the base to take pipes, 
whi-h openings had never been properly blocked 
up, «nd thus discounted the purpose of these walls. 
ie fire originated in the forenoon of August 26, 
anc the exact cause has not been determined, the 





various experts differing as to the reason, and 
the information of eye-witnesses being entirely 
unreliable. Of the two theories that appear to 
generally find most favourable acceptance, one ‘is 
to the. effect that, owing to a leakage, vapour 
ignited: outside one of the tanks, and that soon 
after there was an explosion ; whilst the second is, 
that the catastrophe commenced with an explosion 
in one of the tanks. Of course, the trade experts 
all refuse to believe in the possibility of an explo- 
sion as the original cause of the fire. They are, 
we believe, influenced by questions of policy and 
the interests of their clients (the petroleum pur- 
veyors) in this general disregard of this important 
factor of initial explosions in petroleum storage ; 
for this factor is so obvious to all independent 
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defective brick wall on one side of the American 
store being demolished, and a large quantity. of 
petroleum flooding the adjoining: site. The burn- 
ing petroleum then spread, first to the cooperage 
and offices of Messrs.. Eiffe and Co.;. and then.to 
their petroleum store. During the course of: the 
fire, as far as we can gather, some 8 acres of 
ground must have been covered with . burning 
petroleum, if not more, and an enormous fire area 
thus existed. How fierce the fire was can be seen 
from the manner in which the metal-work was 
twisted and stone was calcined. 

In some respects the circumstances. of the fire 
were favourable to Antwerp, inasmuch as the 
direction of the wind prevented the stores of 





Messrs. Rieth, which were near by, catching light. 


experts that their blindness can surely only be| Further, the wind was not sufficiently strong to 
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the experts of the petroleum trade actually osten- 
tatiously favour an idea of their own that the 
tank burst or collapsed, and that there was no 
explosion at all. They go so far as to say they 
consider this collapse or bursting of the tank 
to be due to some defect in the tank, or to 
a defect in the foundations. We are con- 
vinced that there was no material defect in the 
foundations, whilst the relics of the tank,, which 
is primarily under consideration, obviously show 
the effects of explosion. There can, to our 
mind, be no doubt that. an explosion did take 
place. The only point on which we yet have to 
arrive at a. definite. conclusion is that of how this 
explosion originated. 

At all events, the explosion—which we consider 
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must be taken as an accepted fact—resulted in the 
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blow débris in the direction of the shedding which 
runs along the water-front.. The explosion, too, 
was also not of sufficient strength to send burning 
particles in that direction. Otherwise, given. un- 
favourable circumstances, we believe — though 
many are sceptical—that there was a risk of the 
petroleum fire causing a fire in the Antwerp sheds, 
which we believe practically extend a mile in length, 
and are of poor construction. The great distances 
we have known sparks to travel, let alone wood 
projected ‘‘dart fashion ” by explosions, makes. it 
obvious that there was a risk—even if only a remote 
one—in this direction. 

As tosome of the technical lessons from this fire, 
the best proposal that we have so far seen is one pub- 
lished in the Post Magazineof Saturday, the 8thinst., 
where it is suggested that, as an effective ventilation 
of petroleum tanks is hardly possible, the, top of 
these tanks should have movable covers which 
travel up and down, so as to practically rest on the 
surface of the oil, no matter what its level. This 
proposal, which we believe we can locate to a well- 
known insurance surveyor of one of our oldest 
insurance corporations, certainly calls for investi- 
gation and experiment ; and we think it would not 
be at all out of place if such an experiment were 
undertaken at the instance of our Home Depart- 
ment. Thus we consider the best lesson that this 
fire has taught is the absolute necessity of doing 
away with the dangers of the space above the sur- 
face of petroleum in the tank. 

The next lesson, we think, is the compulsory 
isolation of petroleum stores by banks of earth not 
less than 10 ft. high, properly constructed. Walls 
will not resist explosion, Next, we consider that 
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there should be a careful division by banks between 
large tanks. We, of course, know that this means 
an additional superficial area, but we think it 
essential. Only where space does not permit many 
such divisions can an exception -be made in favour 
of walls in'the case of small tanks, but such walls 
must be of ferro-concrete. 

Further, we hold that petroleum stores require 
rigid supervision in their construction and in their 
administration. It is essential that they should be 
well constructed and carefully equipped in matters 
of detail, and this can only be obtained under most 
reliable control. Of the many minor defects that 
have been pointed out in connection with this fire, 
we think it. should certainly not have been per- 
missible for the American concern to re-erect old 
petroleum tanks, as was apparently the case in 
this instance, when new ones would not have been 
a matter of very great expense. Old petroleum 
tanks from the other side of the town had been 
transferred to this new area, and re-erected, and it 
was one of these tanks that was the scene of the 
explosion. We further think that such a matter 
as leaving holes in the walls of Messrs. Eiffe and 
Co. points to negligence that ought not to have 
been permitted, either by the owners or by the 
controlling authority. 

Again, we think that the proposal, long put for- 
ward, that the bottom of each petroleum store should 
always be at least 2ft. lower than the surrounding 
ground, could have easily been put into practical 
effect at Antwerp, having regard to the obvious 
advantage there would have been in this instance 
in the direction of safety, and that the ground thus 
excavated could have been used for banks around 
the petroleum stores. 

In conclusion, we regret to say that some eight 
or nine lives were lost by the fire, mostly among 
ewployés engaged on the site of the Dutch concern, 
who were erecting new tanks, and who were appa- 
rently not able to get away in time to save them- 
selves. 








NOTES. 
Execrric Rartways In GERMANY. 

Tue project of establishing electric train service 
between Berlin and Hamburg continues to attract 
much attention in Germany, although voices of 
dissent have also been heard. The large firms of 
Siemensand Halske and the Allgemeine Elektricitiits 
Gesellschaft have, based upon the experiences made 
on the oft mentioned military line, furnished some 
particulars as to the cost of an electric Berlin- 
Hamburg line, According to a plan by Siemens 
the cost of a single line: would be 70,000,000 marks, 
or 3,500,0001., and of a double line 105,000,000 
marks, or 5,250,000/. With a single line trains 
could be despatched every second hour, passing each 
other at Wittenberg. Including the stoppage 
at this place, the journey would take one hour 
fifty-five minutes. The Allgemeine Elektricitits 
Gesellschaft proposes, with a double line and a speed 
of 160 kilometres the hour (100 miles), to compass 
the distance in 1 hour 47 minutes, and, subse- 
quently, with a speed of 200 kilometres the hour 
(125 miles), in 1 hour 25 minutes, at a cost of 
125,000,000 or 150,000,000 marks respectively 
(6,250,0001. or 7,000,0001.). There would only be 
one class, and the fare would be 15 marks (15s.), 
with an additional charge of 5 marks for a section 
de luxe. The trains would comprise from two to 
four carriages. The calculations of running costs 
and profits are based upon 650,000 passengers 
per annum; but, according to Siemens, there 
would be a profit with 520,000 passengers. With 
a traffic of 850,000 passengers a double line would 
pay its way. No doubt an electric railway would 
materially increase the traftic between the two cities, 
but before there can be any question of the matter 
being taken seriously in hand, exhaustive addi- 
tional tests must be undertaken. 


Fricrion or Liguips 1s Tuses at VERY 
SMALL VELOCITIES. 


In determining the motion of liquids flowing 
through tubes, the tube must be inclined, or a 
certain head be applied, and as the head and 
inclination are not easily measured with accuracy 





if small, considerable velocities have been used in 
such determinations. Dr. Carl Forch, of Darm- 


stadt, describes in the Physikalische Zeitschrift, of 
October 1, an arrangement by means of which very 





small velocities can be dealt with. Two flat dishes 
are suspended from a balance-beam. 


While rest- | 


ing on the base they are filled with water, so far 
as possible to the same height. The two liquids 
being then joined by asiphon, any difference in level 
will be slowly equalised. The siphon is removed, 
and the two dishes are weighed with the aid of 
auxiliary balance-pans. A weighed mass of water 
is then added to the water in one of the dishes ; as 
the area of the surface is known, the consequent 
difference in level can be calculated. The dishes 
are lowered again, and the siphon is once more 
put in action for a definite period of time, at the 
end of which the dishes are again weighed ; and 
the quantity of water which has passed through 
the tube is thus ascertained. In the experi- 
ments the two dishes had a diameter of about 
16 centimetres ; they were connected for twenty- 
four hours by a siphon, 0.1872 centimetre in dia- 
meter and 137.5 centimetres (more than 4 ft.) in 
length. The quantity of water afterwards added 
was 20.39 grammes, and in 740 seconds 1.27 
gramme of water passed through the siphon. The 
gradient—i.e., the difference in level between the 
two water surfaces divided by the length of the 
siphon tube—could be calculated from the known 
volume of the water added. If we call this gradient 
G, the velocity of the water flowing through the 
siphon measured in centimetres per second, v, and 
the coefticient of friction, 7, expressed in grammes 
per second per square centimetre at 18 deg. Cent., 
then the results of the experiments may be summed 


up :— 


G. v. n. 
0.001580 0.157 0.0000122 
0.0008604 0.077 0.0000120 
0.0006355 0.065 0.0000119 
0.0002943 0.030 0.0000118 


The water is assumed to pass through the tube with 
uniform velocity over its whole cross-section. There 
are several sources of errors, which may be stated as 
follows :—The dipping in of the siphon tube causes 
a change in level, and as the siphon was bent at 
two points, the friction was probably higher than 
it would be in a straight tube. Evaporation of the 
liquid has further to be guarded against. It is 
interesting, however, that the resulting coefficient 
of friction is practically the same as that found by 
various observers at velocities of 50 centimetres— 
instead of 0.1 centimetre and less—per second. 


Tae Meruan Fercuson Locx-Bar Piz. 

Cast-iron pipes for water or gas, particularly 
when of large diameter, appear to have encoun- 
tered a rival which is seeking to oust them from the 
position they have held for many years. This rival 
is the Mephan Ferguson lock-bar steel pipe, which 
appears to be possessed of merits which can hardly 
fail to secure for it an important position in engineer- 
ing practice. It is constructed of two gutter-like 
plates, each curved to a semi-circular form of nearly 
half the circumference of the finished pipe. These 
plates can be made in any length up to 28 ft. Their 
two longitudinal edges are swelled out, and are made 
in a slightly dovetailed form so as to fit in grooves 
in two rib-pieces of steel, ‘which run the whole 
length of the pipe. These ribs are in the shape of 
an HH], the web of the { being vertical and very 
short. The two webs together make up the distance 
that the widths of the two plates are short of 
the whole circumference of the pipe. When 
in proper position, the flanges of the ribs are, 
by special hydraulic machinery, pressed down 
over the dovetailed edges of the plates, and 
thus form a perfectly tight joint, which presents 
no projections to interrupt the flow of water 
in the pipe. The ends of the pipe are then 


trued up, and the separate lengths are ready for’ 


putting together. When this has to be done, each 
transverse joint is made by means of a thimble- 
ring, which, when fitted over the end of one 
pipe, forms a double socket, into which the 
end of the next length of pipe is placed; the 
spaces between the’ thimble-ring and the pipes 
being filled in the usual way by means of lead, 
which is run in and afterwards caulked. Pipes 
28 ft. long, from 15 in. to 48 in. in diameter, 
and from ,3, in. to # in. thick, with jointing 
rings complete, can be made in this way very 
rapidly and cheaply. The advantages claimed for 
them are that there are no exposed edges of the 
plates, and no caulking is necessary, save in the 
case of the lead transverse joints ; they will stand 
a great deal of rough usage without injury, as a 
roof of which a completed pipe has frequently 

n oe from the top of a railway truck on 
to two sleepers and sustained no damage. Sup- 





ported at the ends, they will carry a_ greater 
transverse load than a riveted pipe, and, more 
over, less resistance is offered to the flow of water, 
there being no rivet-heads-to cause obstruction. 
They are also more easily cleaned, for the same 
reason. It is also claimed that the pipe is 33 
per cent. stronger than double-riveted, and 78 
per cent, stronger than single-riveted pipes of 
the same thickness of steel plates. In addition 
to being lighter, stronger, and cheaper than any 
other make of pipe for the same class of work, the 
Ferguson pipe costs less for transport, erection, and 
maintenance. As a comparison between the cost 
of a pipe-line of cast-iron and one of the Ferguson 
type—assuming, for example, a water-main one 
mile in length and 30 in. in diameter, for a working 
pressure of 320 ft. head, the pipes to be trans- 
ported 50 miles by rail and 5 miles by wagon road 
—it is stated that the cast-iron main would cost 
about 55 per cent. more than the other, taking the 
cost of cast-iron pipes as 4l. 11s. per ton, railway 
carriage 7s. 6d. per ton, and cartage 6s. per ton. 
The pipes are coated inside with a covering of 
asphaltum, and have never shown any signs of 
corrosion after many years of use. The following 
is a table showing the result of some tests made on 
the strength of these pipes by Professor Unwin and 
Messrs. Carruthers and Deacon :— 


Naniber. Breaking Load in Breaking Load in 


: Tons. Tons per Sq. In. 
1831 10.245 24.47 
1832 9.52 23.33 
1833 10.16 25.74 
1834 10.30 25.14 
1835 One dovetail drew 
out at 9 tons 
1836 9.95 25.23 


Several hundred miles of these pipes have been con- 
structed for the Coolgardie water supply in Western 
Australia, and also large quantities for the South 
Staffordshire Mond-Gas Company, as well as for 
other firms. These pipes are being manufactured 
by Messrs. Stewarts and Lloyds, Limited, Glasgow. 








Personat. — Mr. A. 8S. E. Ackermann, A.C.G.L, 
A.M.I.C.E.. has moved into larger offices at 25, Vic- 
toria-street, Westminster.—According to a statement by 
Mr. Mark Robinson at the recent general meeting of 
Messrs. Willans and Robinson, Limited, the firm propose 
to take up the manufacture on a large scale of the Diesel 
engine. Thisis under a manufacturing arrangement with 
the Diesel Engine Company, Limited, of London, with 
whom the selling rights remain, and who will deal with 
all inquiries.—The German Steel Works Union Agency, 
Limited, announce that they have opened offices at 13 and 
14, Abchurch-lane, E.C.—We regret to learn that, owing 
to ill-health, Mr. Alfred Slater has had to resign the 
general managership of the Gloucester Railway Carriage 
and Wagon Company, Limited. He has been succeeded 
by Mr. John W. Howard: for many years assistant 
manager to the company.—The governing body of the 
Battersea Polytechnic have recently made the following 
appointments in the teaching staff:—Mr. H. A. Golding, 
Assoc. M.I.M.E., of Wandsworth, to be assistant in 
mechanical engineering for drawing-office classes ; Mr. 
John Hurst, an assistant instructor in woodwork under 
the London County Council, to be assistant instructor in 
carpentry and joinery and manual training woodwork. 





Lonpon County Counci, Contracts.—The London 
County Council on Tuesday had reports frum various 
committees regarding several ingens contracts. The 
largest contract was connected with the immense drainage 
scheme south of the river. The estimated cost of the last 
section of the high-level sewers was 91,7271., and 16 firms 
sent in bids ranging from 68,377/. to 119,1367. ‘The lowest, 
by Mesers. J. D. Nowell and Sons, London, was not 
accepted ; the second, for 81,285/., was recommended for 
acceptance, as the work is very difficult, and the firm 
naming this price—the Westminster Construction Com- 
pany, Limited—have had experience on other sections, 
and have given satisfaction. ‘The Council, however, sent 
the report back to the committee, being dissatisfied with 
the reason for the rejection of the lowest tender. One 
member suggested that if such were not, as a rule, 
accepted, there was little use asking firms to submit 
offers. ‘The penstocks for the sewage outfall and other 
works are being supplied by Messrs. Glenfield and 
Kennedy, Kilmarnock ; and a further order, worth 3045/., 
has been given them now. In connection with the electric 
tramway power-station, the steam, exhaust, and other 

iping is to be ordered from Messrs. John Spencer, 
Famited, Wednesbury, for 9785/.; the Stirling Boiler 
Company, Limited, Motherwell, asked only 137. more, 
and Messrs. Mechan and Sons, Limited, Glasgow, 100/. 
more. Eleven other tenders were submitted ranging up 
to 15,468. The condenser and other piping bas been 
ordered for 64187. from Messrs. James Oakes and Co., 
Alfreton. The order for the centrifugal and other pumps, 
motors, strainers, &c., will go to the Electric Construction 
Company, of Wolverhampton, for 8083/. _ Other tenders 
ranged up to 10,5007. For the three electric car traversers 
Messrs. 6. and A. Musker (1901), Limited, Liverpool. 
quoted 1456/., and succeeded. The other tenders ranged 
up to 2406/. ie 
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THE TRADE OF CHINA IN 1903. 


In his report on the foreign trade of China for the 
year 1903, Mr. J. W. Jamieson, commercial attaché to 
His Majesty’s Legation in Peking, begins by saying 
that ‘‘ Disappointment is writ large all over the in- 
dustrial and financial record of 1903,” and he explains 
that the two chief factors contributing to this un- 
satisfactory state of things, as far as the United 
Kingdom was concerned, were the partial paralysis of 
the cotton industry, and the fear of an outbreak of 
war between Russia and Japan, and to these, in the 
case of China, had to be added a series of unforeseen 
and, at the same time, inexplicable fluctuations in 
sterling exchange, a falling off in the volume of her 
exports, and the inevitable contraction of business 
resulting from tight money and high rates of interest. 

Mr. Jamieson’s report contains a great deal of 
detailed information, and, moreover, is more literary 
in form than such reports usually are ; but alk we can 
do is to refer to a few of its most outstanding features. 
Notwithstanding the disappointment expressed, the 
total foreign trade for 1903 shows a considerable in- 
crease. The following are the totals for that and the 
preceding year :— 





| Value.* | 





—_ | ——_—__—____——_———_ Increase in 
| 1903. 
} 1902 |- 1903. 
| £ £ } £ 
Total imports .-| 89,118,115 | 40,908,750 1,790,635 
» exports 30,693,945 | 31,124,900 430,955 





Total trade ..| 69,812,060 | 72,933,6&0 2,221,690 
Percentage cf exports to; i | 


imports .. percent. 78 | 76 
| | 


| 
| 
| 
| Heat ak 

* Imports, value at moment of landing; exports, value at 
moment of shipment. ; : 

Nore —In 1902, 1 Haikuan tael = 2s. 7}d.; in 1903, 1 Haikuan 
tael = 2s. 78d. 

British possessions share in that increase to the 
extent of fully one-fourth, but, unfortunately, the 
United Kingdom, by itself, shows a considerable de- 
crease. The following are the figures :— 





Market Value.* 
Increase or 





— | Decrease in 
1902. | 1903. 1908. 
& £ £ 
United Kingdom— | | 
Imports from... -. 7,491,200 | 6,663,100 | - 823,100 
Exports to a .. 1,344,770 1,320,889 | - 23,890 


Hong Kong— 


Imports from 17,358,141 | 17,989,413 | + 631,272 





Exports to 10,745,458 | 11,753,378 | +1,007,920 
India-- | | | 
Importsfrom.. ..| 4,294,867 | 4,461,280 | + 166,413 
Exports to +f on 368,195 | 256,160 | — 112,035 
Other British — posses-! | 
sions—t | ual | 
Imports from... a 911,625 632,925 | - 308,700 
Exports to : | 468,014 | 540,975 | + 72,961 
Total British trade. .| 43,012,270 | 43,623,111 | + 610,841 


} 





* From the import figures re-exports have not been deducted. 

t For exports to Singapore and the Straits vide (d). 

A decrease is also shown in the trade with all other 
non-Asiatic countries to the amount of 1,634,819/. On 
the other hand, the trade with Asiatic countries (ex- 
cluding India) shows a marked increase ; and as the 
figures show a tendency in the direction of trade 
which is certain to increase, we quote the figures in 
detail : — 


























Market Value.* 
Increase or 
-_— am cae ———| Decrease 
1902 1903. in 1903. 
£ £ £ 
Japan and Formosa— 
Importsfrom .. ‘ 4,595,000 6,627,850 |+2,032,850 
Exports to ay 3,734,700 | 4,010,240 | + 275,540 
Russian Manchuria— 
Imports from... co 44,917 51,810 |+ 6,893 
Exports to te Ki 870,579 297,210 |- 73,369 
Philippine Islands — 
Importsfrom .. 111,510 67,730 |- 43,780 
Exportstsi. 0 19,280 47,667 |+ 28,387 
Corea— 
Importsfrom.. Ri 163,930 186,652 |+ 22,722 
Exports to.. se “a 135,645 167,145 |+ 381,500 
French Indo-China— 

Importsfrom .. é 240,645 228,148 |- 12,502 
seaports to.. os aa 156,300 191,792 |+ 85,492 
acao— 

Importsfrom .. 328,770 $27,448 |+ 3,678 

Exports to.. as ‘ss 646,490 614,212 |-— 82,278 

Dutch East Indies— 

Importsfrom .. ne 170,300 489,115 |+ 818,815 
_Exportsto.. ee . 65,435 60,015 | - 5,390 
1am— 

Imports from... ‘ 127,490 15,386 |- 112,104 
Exports to «é . 120,990 146,074 |+ 25,084 

Singapore and Straits— 
importsfrom ., . 534,160 501,165 |— 82,995 
Exports to ae 393,500 460,990 |+ 67,490 
Total - .+|- 11,954,641 | 14,490,674 |+2,536,033 





* From the import figures re-exports have not been deducted. 


It has long been foreseen by those who have studied 
the subject that the centre of magnitude of the world’s 
trade will move in the direction of the Pacific area ; 
and although these figures, as yet, are not very large, 
they are sufficient to justify the opinion which has 
been expressed. .China’s commerce with non-Asiatic 
countries declined by 10 per cent. compared with 
1902, whereas that with Asiatic countries, which to a 
large extent means with Japan, rose by 21 per cent. 
The Japanese now import from China a considerable 
amount of foodstuffs and raw material for manufac- 
turing purposes, and return to China a large variety 
of manufactured goods. In fact, as we have frequently 
pointed out, China is essential to Japan not only as a 
market for her manufactured goods, but also as a 
source of materials required for her existence as an 
industrial country. 

The values of the net imports of foreign goods for 
1902-3, taken from the valuation columns of the 
Customs returns, were as follow :— 





Valu 
Articles, 1902, 
£ £ 

Cotton goods oe pe -. 16,580,890 16,948,390 
Woollen and cotton mixtures . 98,410 87,310 
Woollen goods a +“ oc 411,340 502,590 
Miscellaneous piece-goods oa 119,190 217,77 

Total, yarns and textiles 17,209,830 17,756,090 
Opium = sy aa -. 4,609,365 5,775,630 
Sugar.. Se ka S5 «. - 2,692,500 2,103,330 
Kerosene oil.. oe a -- 1,508,300 2,071,950 
Metals be ée oo 1,374,740 2,018,240 
Railway plant and materials ae 1,053,680 
Rice .. wh =< ae .. . 8,069,445 1,008,140 
Sundries a nf die -- 10,538,125 11,267,670 











Grand total 40,997,305 43,054,730 


Cotton goods are still the most important articles of 
import, and of these the largest share comes from 
Lancashire ; but the competition of the United States, 
India, and Japan is beginning to be felt. The de- 
crease in the quantity of plain cottons imported, 
compared with the figures of 1902, is very marked, 
amounting to no less than 27 per cent. Compared 
with the quinquennial average it is not so striking, 
being only at the rate of 7.7 per cent. ; still, there it is, 
and it would seem to confirm the view, previously ex- 
pressed, that, when a certain price is exceeded, the 
native finds it more economical to buy yarn and weave 
his own cloth. As the Statistical Secretary points 
out, in 1872 yarn contributed 6 per cent. to the total 
value (currency) of all cotton products imported ; in 
1882 it had risen to 42 per cent., and in 1903, notwith- 
standing the large out-turn for some years past of 
local mills, it reached no less than 52 per cent., valued 
at 8,814,820/. This discarding of cloth in favour of 
yarn has been chiefly at the expense of the mills of 
Lancashire and the United States, as the products of 
the Japanese mills are increasing their percentages in 
aremarkable manner. It is alleged that this is the 
result of unsound trading methods, which secure busi- 
ness by granting extended credits, and of which the 
failure in the near future is predicted. It is more 
likely the outcome of a thorough and intelligent under- 
standing of the conditions of native trade, combined 
with the energy and push of itinerant salesmen. 

We must refer to the report itself for details regard- 
ing the different items of imports and exports, ‘but 
Mr. Jamieson offers a few general suggestions which 
ought to be studied. He.reverts, with a strong sense 
of reluctance, to the old story of the lack of adapt- 
ability evinced by the (British merchant anxious to 
gain a footing in a new market. Mr. Jamieson 
receives by every mail letters from British manufac- 
turers asking to be placed in communication with firms 
willing to take up agencies. To the best of his ability 
he endeavours to bring likely people in touch with his 
correspondents, and makes such suggestions as appear 
to be called for in each particular case; and, he 
adds, that to say the least of it, it is discouraging 
to find his hints and the information which busi- 
ness men conversant with the conditions of the 
local market have been to the trouble of furnish- 
ing, ignored, and he gives some amusing illus- 
trations of the lack of adaptability of which he com- 
plains. He insists on the necessity of making the 
Chinese more thoroughly acquainted with the various 
manufactured products and their uses, and also of 
adapting these products to their requirements. Pro- 
perly illustrated catalogues haye their uses, but the 
most effective method of coming into touch with the 
Chinese is the employment of agents who can speak 
their language, and are thus able to explain details, 
which even the most complete catalogue cannot touch 
upon. Mr. Jamieson thinks that the recent expansion of 
Japanese trade is largely attributable to the energy of 
Japanese travellers; but he believes that there is no 
reason to suppose that similar good service in British 
trade could not be rendered by skilled native agents. 
Large importing firms may hold it beneath, their 
dignity to open anything remotely resembling a 
‘*shop,” but Chinese salesmen—not on the compra- 
deric staff—might, under foreign supervision, prove 
extremely useful in introducing novelties to buyers ; 





ard, if the latter were found disinclined to make the 








experiment of giving @ sample order in bulk, the-mer- 
chants ought not to be above disposing of such goods:in 
retail quantities or in assorted lengths. With sufficient 
inducement to take an interest,in their work the’ sales- 
men would soon find new methods of pushing business 
by personal persuasion or judicious advertising, which 
would all redound to the pecuniary benefit of their em- 
ployers and, indirectly, to the promotion of British 
industries. Leaves might also well be taken out of 
the books of the sellers of American sewing-machines 
and of the representatives of a certain Anglo-American 
tobacco company. The former have their ‘machines 
working in open shop-fronts in the native suburbs of 
the treaty ports, and not long ago the latter made a 
personally conducted tour up the West River in gaily 
beflagged house-boats, distributing their warés and 
placards as they went along. 

What we wish to impress on our readers who are 
interested in trade with China is that even in that 
very conservative country the old order is changing, 
and that they must fit themselves to the changing 
conditions. This is true not only of ‘the ordinary 
transactions of commerce, but also of those larger 
financial arrangements which are necéssary for indus- 
trial development. The Chinese seem to be gatherin 
some confidence in their wers of financing an 
directing such concerns, and Mr. Jamieson: tells us 
that ‘‘ everywhere native syndicates are being formed 
for the construction of railways or the opening’ of 
mines with Chinese capital.only,” We must, however, 
reserve this aspect of the subject for another article, 








SHOREDITCH ELECTRICAL EXHIBITION. 
THE Electricity Committee of the Shoreditch Borough 
Council conceived the idea of organising an exhibition of 
electric apparatus and motor-driven machinery with the, 
object of familiarising local manufacturers and. others 
with the advantages to be obtained by the use of electri- 
city, and incidentally of improving the load-factor of the 
generating station. _Cabinet-+making is, perhaps, the 
chief of the local industries, but a large number of the 
sma'ler trades are to be found in the district, so. that 
there is a considerable field for the use of small motors. 
Exhibitors were encouraged by the supply of current on 
very moderate terms, and a very interesting-collection of 
apparatus is now on view at the Pitfield-street Baths, N. 
Motors are well represented by the manufactures of 
such firms as Cromptons, Royces, the Electric Construc- 
tion Company, the Lister Compang, the General Electric 
Company, &c., while the Crypto Company, Bermondsey, 
8.E., show also some very small motor-generators and a 
single-phase repulsion motor of their own make... The 
greatest novelty among the motors. isthe ‘‘ Zone” 
motor, made by Messrs. Henry F. Joel and Co., Wilson- 
street, Finsbury-square, E.C. In these ‘machines the 
field-windings are replaced’ by a singlé-coil “émbracing 


the armature, and the machines are small, neat, and — ; 


efficient, and run with fixed. brushes sparkleasly at 

loads. The Phenix Dynamo Company, Bradford, show 
a sensitive drill- without belting or gearing, the motor 
driving the spindle by a variable-speed friction disc. A 
motor-driven linotype composing-machiné is- shown at 
work by the Linotype Company, of Broadheath; Man.’ 


chester ; and Joseph: Richmond and Go,, Hattongarden, ; 


are exhibiting colour stamping-machines, envelope-making 
machinery, and other appliances for the stationery trade, 
Several very ingenious machines used for thé’ manufac- 
ture of cardboard boxes are shown’ by the Boxmaking 
Machinery and Engineering Company, Turnmill-street, 


Clerkenwell-road, .C. . The. metal stitches, studs, and: 
cnenes-Dieons used in such boxes are.cut, from the strip, . 


inserted, and clenched with great rapidity.,, Another 
machine made by the same firm crimps the cardboard 
sheet along the lines which will ‘form the corners of the’ 
finished box, so that subsequent bending is quite easy; and 
the board is not weakened as by the scoring formérly done 
for the same purpose. . Besides having the oppor- 
tunity of seeing many machines. which do not, find. 
their way into exhibitions as ‘a rule, the visitor is-given 
several object-lessons in processes unfamiliar to the 
— public. The General Electric Company, Queen 
ictoria-street, E.C., have a. wireless-telegraph set. at 
work on their stand, and also show. the actual ' 
of glass-blowing, &c., for the manufacture of the well- 
known Robertson lamp. Messrs. Marryatt and Place,. 
Hatton-garden, E.C., have an electric furnace in opera- 
tion melting steel, in addition to a large number. of’ 
switches, fuses, and electrical sundries. The Electric: 
Welding Company, 28, Basinghall-street; E.C.,.show the, 
Thomson process of butt-welding. as applied to small 
rods, the welding machine automatically cutting off the 
current immediately the weld is‘formed. Many samples 
of work done by the larger sizes of ‘machine are shown on 
the stand. The Exhibition opened on the 10th inst., and: 
will close tomorrow. Though not large, it is very repre- 
sentative, and will well repay a visit of those interested. 
in machinery and electrical apparatus, - 





Tue NatTIoNAL Free: Lasour Association. — The 
twelfth annual congress of this association is announced 
to take place at the Memorial Hall, Farringdon-street, on 
the 24th inst. and subsequent days. ‘The association state 
that during the year 21,213 mechanics have registered 
their names for employment, of whom 7506 were sent to 
situations with subscribing employers, in twenty different: 
trades and industries. The report for the year gives 
particulars of the most important trade disputes in the 
settlement of. which the assistance of the association ‘has- 
been successfully resorted to. 
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THE ROYAL AGRICULTURAL SOCIETY. 


Durine this week the Royal Agricultural Society of 
England has issued an appeal to its members for assist- 
ance in the matter of the guarantee fund of 10,000/., 
without which it will be impossible to hold a show next 
year. With the appeal are given the accounts connected 
with the shows of the last tive years, and these we repro- 
duce below. It will be seen that the London shows were 
without the contribution of 2000/. received in the pro- 
vinces from the local committees; that a rent of 1944/. 


Summary of Receiptsand Expenditure for the Last Six 
Shows, 1899 to 1904. 


| 


Maid- York Car- Car- Park , Park 
—o- stone, 1900.” diff, lisle, Roya) Royal 
899. | * +1901. 1902. 1903. 1904.* 





Receipts. 


Subscription from local 


committee - 2,000 2,000 2,000 2,000 


6,776) 5,114 








Implement entry fees .. 4,506 5,309 4,554 4,019 
Live-stock entry fees ..| 1,137 1,304 996 1,293 2,467 2,418 
Horse-boxes and stalls. . §11 773 398 607 693 699 
Other entry fees . 240 241 £92 244 292 «248 
Catalogue sales, &c. . 558 = 800 798 786 916 662 
Refreshment premiums, 

&e. of aA ae 78 77 139 i 86 40 
Receipts from admis- 

sions es oe 5,087 6,594 12,646 6,959 5,591) 3,990 
Receipts at stands 488 814. 1,249 1,190 1,463 975 
Miscellaneous 194 17 241 212 «49336, 324 

Total receipts .. 14,749) 18,082) £3,313 17,360 18,620) 14,470 
Expenditure. 

Net cost of erection of | | } 

show-yardt.. ..| 7,907. 8,259) 8,553) 7,304) 9,094 5,682 
Expenses at head office 1,203 1,328) 1,266) 1,261 1,345) 1,106 
Printing and postage (in- | } 

cluding catalogue) --, 1,800 1,859 1,214) 1,194 1,916 1,511 
Advertising and __bill- | j | 

posting .. ..  ..; 709' 951) 929) 708) 2,461| 2,559 
Cost of forage .. re 674 724 426) 1,148) 5 6710 
Judges’ fees and expense 961 909; 1,072 912 853! 680 
Expenses of administra- | 

tion during show | | 

(stewards, assistant | | | 

stewards, assistants 

during show, foremen, 

yardmen, veterinary 

surgeons, engineers,| } j 

police, dairy, &.) 2,998! 2,932) 2,817) 2,791) 2,840, 1,916 
Other expenses (imple- | | | } 

ment trials, hire of | | | 

furniture, bands, am-| | 

bulance, and miscella- | | 

neous) .. oe “- 588! 590 563) 522) 1,517; 891 
Prizes paid by Society ..| 4,791 4,496 4,476 4,423) 6,240) 4,499 
“Rent” of show-ground | 

(rates, taxes, interest, | 

SS. a a eek Te (ee n -- | 1,200) 1,944 








Total expenditure ..|21,131/ 21,548! 21,816 20,258 28,301/ 21,428 
| | j 


Net surplus (+-) or deficit (—) on each of the last six shows :— 
1899, —6382/.; 1900, —3465/.; 1901, +1998/7.; 1902, —2898/.; 1903, 
— 96811. ; 1904, —695R/. 

* The figures for 1904, both as to receipts and expenditure, are 
subject to final adjustment ; and some minor items of expenditure 
have yet to be settled. 

+ Cost of preparation of showyard in years before 1903 does not 
include the large additional expenditure defrayed by the local 
committees in 1899, 1900, 1901, and 1902. 
was paid for the ground in 1904, and that the cost of 
advertising has increased by about 1600/., making about 
5600/. in all. On the other hand, there was a saving in 
the erection of the showyard of about 2300/., and in the 
administration expenses and fees of judges of 1200. 
Apart from the loss of the 2000/. in contributions, the 
cost of 1904 was about the same as that of the country 
shows. The receipts for admission—3990/.—were more 
than 1000/. below those of Maidstone, and nearly 9000/. 
below those at Cardiff. 








LAUNCHES AND TRIAL TRIPS. 

THERE was launched on pigpa the 27th ult., from the 
shipyard of Messrs. Napier and Miller, Limited, Yoker, 
the cargo steamer Richmond, for Messrs. Watts, Watts, 
and Co., of London. Her dimensions are 331 ft. between 

srpendiculars by 50 ft. moulded by 24 ft. 6 in. moulded, 
ne a dead-weight of 5300 tons on a draught of 20 ft. 6 in. 
She has been specially built for the timber, cattle, and 
general cargo trades. The hatches are unusually large, 
there being two of 31 ft. 3 in. by 18 ft., and two of 23 ft. 
by 18 ft., and a bridge hatch 8 ft. 4 in. by 14 ft. The 
engines are by Messrs. David Rowan and Co., having 
= inders 24 in., 40 in., and 66 in. in diameter, with a 
45-in. stroke, supplied by steam from two large single- 
ended boilers for a speed of 10 knots loaded. The 
auxiliary boiler is arranged to work in conjunction with 
the two main boilers when required for extra speed. The 
auxiliary machinery comprises iuplicate duplex ballast- 
pumps capable of discharging 120 tons per hour, a general 
service, and auxiliary feed-pumps of the duplex type by 
Messrs. Lamont and Co. The ship is lighted througho' 
by electricity supplied by a Clarke-Chapman plant. rr 
sister-ship to the Richmond, the s.s. Chiswick, is now 
ee by Messrs. D. and W. Henderson and 
Co., Partick. 

On Saturday, the 8th inst., Messrs. Osbourne, Graham, 
and Co. launched from their yard at Hylton the steel 
screw steamer Needwood, 279 ft. by 40 ft. beam. This 
vessel has bees specially built for Messrs. William France, 
Fenwick, andiCo., Limited, for their well-known trades, 

d is a “‘self-trimmer.” She is of the single-deck type, 





and carries her cargo on a shallow draught, and has been 
constructed to take highest class at Lloyd’s. After the 
launch the vessel was taken to the North-Eastern Marine 
Engine Works, South Dock, to receive her engines, 
which have cylinders 20} in., 33 in., and 54 in. in dia- 
meter, with a 39-in. stroke. Steam is supplied by two 
large boilers working at a pressure of 180 1b. The machi- 
nery has been constructed under the superintendence of 
Messrs. Thompson and Eyres, of Sunderland. 


There was successfully launched on Saturday, the 8th 
inst., by the Caledonian Engineering and Shipbuilding 
Company, Strand-road, Preston, the 300-ton coaling 
lighter, No. C. 50, of Portsmouth. She is one of several 
vessels of a similar design the firm have in hand for 
the Admiralty. The principal dimensions are :—Lengt) 
between perpendiculars, 101 ft.; moulded breadth, 
24 ft. 3 in.; moulded depth, 8 ft. 3 in. The company 
have also in hand for the same. department a «ater-boat 
for service at Gibraltar, as well as a 1000-ton cz: go-vessel 
for Goole and a Customs yacht for the Brazilian authori- 
ties at Para. 


The steamship Kariba was successfully launched on 
Saturday, the 8th inst., by Messrs. Joseph L. Thompson 
and Sons, North Sands Shipbuilding Yard, Sunderland. 
She has been constructed to the order of the Unison Steam 
Shipping Company, London, and her principal dimen- 
sions are :—Length between perpendiculars, 346 ft. 6 in. ; 
breadth, extreme, 50 ft. 10 in.; and depth, moulded, 
25 {t. 6in. The vessel is divided by six water-tight bulk- 
heads, and water-ballast will be carried in the cellular 
double bottom and in the after peak. The engines and 
boilers are being constructed by Messrs. Blair and Co., 
Limited, of Stockton-on-Tees. The cylinders are 25 in., 
41 in., and 67 in. in diameter, with a 45-in. stroke, = 
plied with steam by two large boilers working at 180 lb. 
pressure. 





On Monday afternoon, the 10th inst.. at Howdon-on- 
Tyne, the finely-modelled steel screw steamer nds 64 
Artelli was launched from the yard of the Northumber- 
land Shipbuilding Company, Limited, to the order of 

r. D. Ripeorich, Trieste. This vessel is the largest 


cargo steamer owned in Austria, and also the largest a 


vessel yet built for the Mediterranean trade. She is the 
fourth steamer built to the order of Mr. D. Tripcovich, 
and is a handsome vessel, constructed to the highest class 
at Lloyd’s; three-deck rule, special survey, and to the 
requirements of the Austrian Veritas. Her dimensions 
are :—Length, 430 ft.; beam, 54 ft.; and depth, moulded, 
32 ft. 2in. Sheis designed to carry 9000 tons dead-weight 
on a moderate draught, with space for about 14,000 tons 
of measurement cargo, and is built on the deep-frame 
principle, which, while giving great strength to the struc- 
ture, leaves the holds clear for the stowing and discharg- 
x be! bulky cargoes. A complete installation of electric 
light for efficiently lighting the vessel throughout is pro- 
vided by Messrs. Ernest Scott and Mountain, Limited, 
Newcastle-on-Tyne. _ Powerful machinery will be sup- 
plied by the North-Eastern Marine Engineering Com- 
pany, Limited, Wallsend-on-Tyne, with cylinders 27 in., 
45 in., and 74 in. in diameter, with a stroke of 48 in., 
and three large steel boilers working at 180 lb. pressure, 
capable of giving the vessel a speed of 11 knots loaded. 





The trial trip took place on Monday, the 10th inst., of 
the twin-screw steam yacht Suzette, built by Mr. Edward 
Hayes, of Stony Stratford, Wolverton, to the order of 
the French Government for West Africa. Her length 
is 68 ft. 6in., and width 10 ft.6in. Her two main engines 
are of the compound surface-condensing type, having 
oo 64 in. and 14 in. in diameter, with a 9-in. stroke ; 
the condensing plant is entirely separate from the main 
engines, and there is a supplementary boiler feed-pump. 
On her trial the mean speed of the best two runs, with 
and against the tide, was 15.2 miles per hour, a very 
satisfactory performance for a boat of this type, fitted 
with a natural-draught boiler. 


On Monday, the 10th inst., the steel screw steamer 
Lena, built by Messrs. Craig, Taylor, and Co., Stockton- 
on-Tees, to the order of Messrs. W. T. Symonds and Co., 
of Cardiff, was taken to sea for her trial trip, which 
proved highly satisfactory. The vessel is of the following 
dimensions :—Length, 316 ft.; breadth, 44 ft.; depth, 
moulded, 22 ft. Gin. She is built of steel to the highest 
class in Lloyd’s, under special survey, of the improved 
single-deck type, and has water ballast in double bottom, 
fore and aft, and in peak. The engines, which have been 
constructed by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, have cylinders 22 in., 
36 in., and 58 in. in diameter, with a 39-in. stroke; the 
steam is supplied by two large steel boilers working at 
160 Ib. pressure. During the whole of the run a speed of 
11 knots was easily maintained. 


Messrs. Cochrane and Sons, shipbuilders, Selby, 
launched from their shipyard, on Wednesday, the 12th 
inst., the steel screw trawler Manxman, the principal 
dimensions being :—Length, 115 ft. 6 in. ; breadth, 
21ft. 6 in.; and depth of hold, 11 ft.6in. The vessel 
has been built to the order of Mr. W. H. Beeley, of 
Grimsby, and will be fitted with powerful triple-expan- 
oe a aca by Messrs. Charles D. Holmes and Co., of 

ull, 





H.M.S. Patrol, the second of the two Fleet scouts 
building by Messrs. Cammell, Laird, and Co., was 


launched on Wednesday, the 12th inst., at the ship- 
building works of the company at Birkenhead. The 
scouts are designed to have a speed of 25 knots on a pro- 
longed trial. The principal dimensions are :—Length, 





370 ft. ; beam, 38 ft. 6 in. The propelling machinery 
consists of two sets of four-cylinder triple-expansi:y 
—s of 16,500 horse-power, balanced on the Yarrc: 
Schlick, and ‘I'weedy system, steam being supplied }\ 
twelve water-tube boilers of the Laird type, arranged :n 
three water-tight compartments. A protective deck js 
worked throughout the ship, and _the engines are pro. 
tected by 2-in. specially treated Krupp non-cement:d 
steel made at the company’s armour-plate works at Shef- 
field, The armament consists of ten 12-pounder quick- 
firing guns, also eight 3-pounder quick-firing guns, and 
two 18-in. torpedo tubes above water. 


There was launched from the Ayr yard of the Aiisa 
Shipbuilding Company, Limited, on Wednesday, i'c 
12th inst., a steel screw steamer, since named the Sultan, 
built for the coasting trade of Messrs. J. Hay and Sons 
Glasgow. The vessel’s length is 184 ft. 6 in. between 
perpendiculars ; breadth, moulded, 27 ft. 6 in.; depth, 
moulded, 13 ft. 74 in. Engines of large power, by 
Messrs. Muir and Houston, Limited, iening Park, 
Glasgow, are being constructed, and will be fitted in 
the vessel in a fortnight or so. _ 


On Thursday, the 13th inst., the large steel screw 
steamer, Dowlais, of about 5200 tons dead-weight, built by 
Messrs. R. Craggs and Sons, Limited, Tees Dockyard, 
Middlesbrough, for Messrs.. Morel, Limited, Cardiff, 
proceeded to sea for her official trials. The results 
were pronounced entirely satisfactory to all concerned, 
the vessel os eageag, 2 a speed of about 114 knots in 
ballast condition. The machinery has been fitted by 
Messrs. Richardsons, Westgarth,. and Co., Limited, of 
Middlesbrough, having cylinders 234 in., 38 in., and 64 in. 
in diameter, with a 42-in. stroke, steam being supplied by 
two large single-ended boilers working at a pressure of 
180 Ib. to the square inch. 








On Thursday, the 13th inst., the s.s. Folgate, which has 
been built by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited, Wallsend-on-Tyne, to the order of 
Mr. H. W. Dillon, of London, was taken out to sea for 
her trial trip. She is a steel screw steamer of the follow- 
ing leading dimensions :—Length over all, 350 ft. ; beam, 
extreme, 47 ft.; depth, moulded, 27 ft. 3 in.; and is 
esigned to carry a dead-weight cargo of about 5900 tons 
on a moderate draught of water. The machinery has 
been constructed by the Wallsend Slipway and Engineer- 
ing Company, Limited, and consists of a set of triple- 
expansion engines, having cylinders 234 in., 39 in., and 
66 in. in diameter, with a stroke of 451in., steam being 
supplied by two — single-ended boilers working at 
180 lb. pressure. The machinery worked without the 
slightest hitch, and a mean speed of 11} knots on the 
measured mile was attained. 








There was launched on Thursday, the 13th inst., from 
the yard of Messrs. Murdochand Murray, Port Glasgow, 
the Llandaff, a steel screw-steamer for the general coast- 
ing trade, designed to carry about 700 tons dead-weight. 
Triple-ex a engines of Jarge power will be fitted on 
board by Messrs. Muir and Houston, Glasgow. 


On Saturday, the 15th inst., the s.s. Parika, which has 
been built by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited, of Wallsend-on-Tyne, for Messrs. 
Sprostons, Limited, of Demerara, was taken out to sea 
for her trial trip. The vessel is of the following leading 
Seomicns —aeth over all, 147 ft.; beam, extreme, 
24 ft. 6 in. ; depth; moulded, 9 ft. -The machinery-has 
been constructed by Messrs. J. S. Vaux and Co., of Sun- 
derland, and consists of two sets of triple-expansion 
engines, having cylinders 94 in.; 15 in.,’and 25 in. in 
diameter, with an 18-in. stroke, steam being supplied by a 
large single-ended boiler working at 180 lb. pressure. 
On the trial trip a mean speed of over 10} knots was 
attained, which speed was in excess of the guarantee. 





The new steel screw steamer Towneley, built by Messrs. 
Wood, Skinner, and Co., Limited, of Bill-Quay-on-Tyne, 
to the order of the Burnett Steamship Company, Limited, 
of Newcastle, left the Tyne for her official trial trip on 
Monday, the 17th inst. The vessel has a dead-weight 
carrying capacity of about 1800 tons. The propelling 
machinery, which has been constructed by the North- 
Eastern Marine Engineering Company, Limited, at their 
Northumberland engine works, Wallsend-on-Tyne, con- 
sists of a set of triple-expansion engincs, having cylinders 
184 in., 30 in., and 49 in. in diameter with a 33 in. stroke, 
steam being supplied by a large steel boiler, working at a 
pressure of 180 ib. to the square inch. A mean speed of 
over 10} knots on the measured mile was maintained, 
which was considered very satisfactory by all concerned. 








Tue ‘“ Royat Navy List.”—That the ‘Royal Navy 
List,” published by Messrs. Witherby and Co., 326, High 
Holborn, London, has reached this month its 108th 
quarterly number proves its acceptability. It excels in 
its notes of the careers of the officers, 10,000 in all, and its 
record of current history is always readable, althoug! 
brief. 


Setx’s DrrecrorY or REGISTERED TELEGRAPHIC AD- 
DRESSES.—Mr. Henry Sell, of 166, Fleet-street, E.C., 
has issued a third supplement to his well-known and 
highly-appreciated directory of registered telegraphic 
addresses. This suppiement is divided into two sections, 
the first of which gives a list of new ———— and of 
cancellations and other alterations, whilst the second 

ives the telegraphic addresses alphabetically arranged. 

his supplement is issued free to subscribers to the 190+ 
volume, and_includes all changes and. new registrations 
up to August 31 last. 
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INDUSTRIAL NOTES. 


_ Tux problem of the unemployed bids fair to equal 
In intensity that which we had to face’in the winter-of 
1885-6. In some subsequent years there was#@teat out- 
cry, and noisy meetings were held on Tower Hill and 
clsew here, when infatuated and indiscreet persons made 
Imfiam matory speeches, which fomented much trouble in 
the streets of London. -Some professional agitators and 
Socialist leaders seem rather to welcome seasons of 


periodical distress, inasmuch as they accentuate what 
sey call the divine cry of discontent. But it is a sad 
usiness to see thousands of able-bodied men, willing 


= work, gathering at street-corners, or perambulatin, 
the streets in processions as a display of distress, an 


tt an argument in favour of some drastic change in 
od political, industrial, and social conditions under 
which we live. That there is a lamentable lack of 


employ ment is totes by the Board of Trade returns 
issued by the Labour Department. The reports of 
trade unions emphasise the fact. But there is even 











Fig. 2. 


more testimony in the fact that the Local Government 
Board has convened a conference to investigate. That 
body is very difficult to stir. It seldom moves, and 
then only slowly. Its action now seems to have been 
stimulated by local bodies which have to deal with 
the conditions of poverty as they arise. The difficulty 
is not confined to London; Leeds, Liverpool,’ Man- 
chester, and some other large towns feel the stress of 
the cry of the unemployed. In the Metropolis it is 
voiced by the Labour members of the London County 
Council, and by those on the municipal borough 
councils recently created. That there may be exag- 
geration is more than possible ; that a proportion of 
the out-of-works would not care to do an honest day’s 
work for fair wages may be conceded; but to the 
willing worker the ordeal and the prospects are cruelly 
trying and disheartening. 

It is at such direful seasons as these that the value 
of trade unions is best seen. The Amalgamated Society 
of Engineers, the Boiler-Makers and Iron-Shipbuilders, 
the Iron-Founders, the Amalgamated Society of Car- 











waar and Joiners, and similar unions show their 
est side. Thousands of members are on the funds, 
in receipt of donation or unemployed benefit, in addi- 
tionto those on sick pay, and thousands of older 
members on superannuation allowance. These, had 
no such provision been made, would have swelled the 
ranks of the ‘‘ discontented ” who demand parochial 
or municipal relief, or temporary employment, That 
there is plenty to be done that needs doing in the 
Metropolis and other great cities and towns is obvious, 
But it should be done with a view to present and, as 
far as possible, future benefit. How far labour colonies 
would effect that object remains to be seen, after careful 
experiment. To provide work at the expense of the 


ratepayers without some adequate return is not the’best’ 


way, though in times of stress it may be the only prac- 
ticable way out of dire necessity. To give contracts to 
firms at higher rates in order to retain the work ‘within 
the Metropolitan boundary is to strike a blow at fair 
competition, which all employers not so favoured 
might well resent. There is, no doubt, much work that 
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could be done by willing workers if only the right 
men could be brought face to face. One hears often of 
j bs wanting to be done, but, for divers reasons given 
by small employers, they are postponed. 





While plans are being suggested and discussed as 
to how to deal with the unemployed in this country, 
the Daily Chrcnicle has been publishing a series of 
articles, by a ‘‘ Special Commissioner,” entitled ‘‘ The 
Truth about Chinese Labour in the Transvaal.” This 
is not the place to discuss the economical value of 
those articles, or even to express an opinion upon the 
conclusions of the Special Commissioner. But taking 
the facts as stated, it may be of interest to white 
labour in England to epitomise the results of that 
inquiry—made by the Commissioner on the spot, after 
seeing for himself and discussing the matters treated of 
with persons in authority in and about the mines, with 
officials, and with workpeople of various grades. He 
states that the Chinese are ‘‘ unwilling workers, less 
industrious than the Kaffirs, and more troublesome.” 
Some allowance may here be made: they are new 
to the country, the climate, the work, and to the 
conditions under which they labour. He gives 
figures to show the available population from which 
to draw native labour as over 13,597,000; but 
he puts it at—10,000,000, whieh would give 2,000,000 
of adult males. The highest estimate of the Rand 
requirements was 403,328, or under half-a-million. 
He then sets out in a table the number of natives 
employed, the wages at thirty days per month, the 
number of stamps, and the proportion per native. 
He alleges that the idea is to squeeze out—“‘ freeze 
out,” he calls it—white unskilled labour. If the 
English in South Africa were worth their salt, they 
would not permit the mineowners in the Rand to 
freeze or squeeze them out. It would be well if we 
could have ‘‘the truth about Chinese labour in the 
Transvaal”—the whole truth; for it is not merely a 
question of to-day, but of to-morrow, and of the 
future. With Australian antagonism to the yellow 
man, and with the prohibition at the Cape, critica’ 
questions may arise with the Mother-Country, which 
could only be solved by a reversion of the policy, or a 
rupture with the Colonies—a dangerous dilemma for 
the nation. 





The report of the Operative Cotton-Spinners is a 
little more cheering and hopeful. The number of un- 
employed members on the funds was 11.75 per cent.; 
previous month, 14.36 per cent. ; the same month 
a year ago, 29.84 per cent. These were in receipt of 
full pay, in addition to which there was a fairly large 
weekly average number of piecers on the funds, on 
the piecers’ scale of relief. There was again a slight 
increase in the number of full members, both as com- 
pared with a month ago and a year ago. The united 
membership is now 14,175—a slight increase in the 
month of piecers, but an increase of 546 on the year, 
all told, It seems that the weekly loss to the Associa- 
tion in the piecers’ section is 54d. per member. The 
number of dispute cases dealt with in the month was 
13; previous month, 17; same month a year ago, 17. 
There were 11 cases of accident, 20 in the month pre- 
vious, and 25 in the same month a yearago. There were 
also 14 claims for compensation under the Workmen’s 
Compensation Act, 13 in the previous month, and 14a 
year ago. These were dealt with by the officials of the 
Association and the employing firms where the acci- 
dents occurred. The amount carried to the credit of 
the superannuation fund was 344/. 14s. 1d. ; the total 
is now 16,3182. 10s. 10d. The total loss in funds in 
the month’s working was 1365/. 193. 6d. Particulars 
are given of all the claims under the Workmen’s Com- 
pensation Act sent to the employers. In very few 
cases is there any serious dispute as to the amount. 
If the employer or firm object to the claim or the 
amount, it is a matter of negotiation. Litigation is 
rare. The general plan is to avoid costs of litigation, 
and make the payments to the injured as much as in 
equity they could claim. 


ry 





The Typographical Circular, the official organ of the 
eee Association, whose head-quarters are at 

anchester, gives this month a very nice view of 
the Caxton Hall, which has been erected for ‘the 
Society, and where for the future its business will be 
conducted. It occupies the corner of three streets in 
Salford, and is three stories in height above the base- 
ment. In addition to the offices there is a fairly-sized 
meeting-hall, and some shops on the ground fioor, with 
basements for the business premises. In this way a 
portion of the outlay will be covered by rents, and, 
of course, the rent previously paid by the Association 
will be saved, being feplaced ie interest only on the 
capital amount expended. The Atsalanmeted Society 
of Carpenters and Joiners have long had offices of its 
own, and ere long the Iron-Founders will have their 
head-quarters in that city also. 





The Foresters’ Miscellany for October gives an account 
of the meeting of the High Court in Southampton for 
It was the largest assembly on record, 


the third time. 





due, it is suggested, to the question of maintaining dis- 
trict funds, and the desire of the executive to provide 
for the increasing expenditure on the permanent staff. 
As regards the first question the delegates rescinded the 
Sheffield resolution—a decision not supported, it would 
seem, by the executive or the officials of the Order. 
With respect to the increase of expenditure, the meet- 
ing was favourable to ‘‘ direct employment,” but the 
matter was finally deferred until the next High Court 
meeting. The meeting refused to sanction the appoint- 
ment of High Court deputies to act as delegates to 
popularise the Order. There was also some change in 
the basis of valuation of the Order’s finances. 





The dispute as to wages between the engineering 
firms on the North-East Coast and the members of 
the Amalgamated Society of Engineers ‘has happily 
ended—at least, for the present. The position, 
curiously enough, was this: The employers demanded 
a 5 per cent. reduction, and the workmen demanded a 
5 per cent. advance, so that the actual difference was 10 
percent. At the recent conference between the repre- 
sentatives of the parties both agreed to withdraw the 
demands, so that the matter stands in statu quo. 
Other questions were discussed in a friendly spirit, 
and things go on peacefully, as before. 

For the first time in the history of the Co-Operative 
Wholesale Society in London, in. Leman-street, White- 
chapel, some of its employés have resorted to a strike. 
It was the female section in the tea-packing depart- 
ment; they complained that the new terms and condi- 
tions imposed disabilities, and suv they determined to 
resist in a body, and strike. They had no union, and 
do not seem to have belonged to the Co-Operative 
Employés’ Union, which is fostered by the Co-Operative 
Wholesale Society, at Manchester, the proceedings of 
which are recorded from week to week in the Co- 
Operative Neus. The action of the women and girls 
in Leman-street soon attracted the attention of those 
ladies of the middle class who have identitied them- 


1}selves with the trade-union movement in London. 


These got the women and girls together, and it was 
agreed to form a union. The matters complained of 
will, doubtless, be settled on some fair and equitable 
terms, for the Co-Operators dread an industrial war, 
for their members and customers are wholly drawn 
from the working classes. But the Committee ought 
to have carefully investigated the new conditions 
before attempting to put them in practice. 





The quarterly meetings of the iron trades in the 
Midland districts effected very little change in the 
condition of trade. Quotations remain the same, 
because, it is said, the margin of profit will not admit 
of further reductions in prices. There appears to have 
been very little actual business done generally, but 
there was more activity in tin plates for export. The 
long-expected increase of. business in South Africa has 
not yet been realised; even the advent of Chinese 
labour has not given a stimulus to trade. In the engi- 
neering and allied trades there is no great demand for 
material, and many of the iron, steel, and metal-using 
industries are slack, so that buying is not on a large 
scale. The worst feature in the case is that there is 
no hopeful outlook, no buoyancy, no signs of specula- 
tive activity. Unless things brighten soon, the 
prospects of a hard winter will cause misery in many 
homes, even in anticipation. The branches of trade 
pa 65 in and dependent upon our iron, steel, and 
metal-using industries are so many, large, and impor- 
tant that they may be taken as indicative of the general 
state of trade in the country. When they are active, 
England may be said to be prosperous ; when they are 
slack, most other trades participate in the slackness. 

In the Lancashire districts it is reported that the 
improvement in tone on ’Change, as regards the iron 
trades, continues. The prospects, it is said, have 
improved in all departments, and inquiries are more 
numerous. It is thought that the effect of the Birming- 
ham quarterly meeting is encouraging, as in only one 
or two cases was there a decline in prices, while in 
Lancashire quotations are maintained, both as regards 
crude and finished iron. There have been also more 
inquiries for steel, though billets were weak last week. 
In the engineering and allied trades there is no material 
change, but the larger importation of raw iron from 
outside districts indicates some probable improvement. 





The debate in the Australian Commonwealth Parlia- 
ment, extending over a considerable time, has ended 
in a victory for the Government by a majority of two 
—37 and 35 votes respectively. Mr. Watson, the 
Labour leader and ex-l’remier, moved the vote of 


censure ; it is therefore a defeat for the Labour party | #87 


and its coalitionists. The triumph of the Labour 
party was short, and it would appear as if reaction 
had set in. But some allege that an appeal to the 
constituencies would reverse the verdict. It is dan- 
gerous to prophesy in these things, especially in 





Australia and in regard to labour. 


It was not until towards the close of last week that ' 


the Marseilles strike was officially declared at an end, 
after 51 days of arduous struggle, much privation 
and suffering, and very heavy losses to all parties con. 


cerned and: to the trade of the port. The losses are 
estimated at three millions sterling, while the men 
engaged in the labour disputes lost over 120,000/. in 
wages alone. There are now nearly 3000 imporicd 
labourers, so that the competition for work will be 
more severe than ever, especially as these have declarcd 
that they will have nothing to do with trade unionism. 


The tubc-workers throughout South Staffordshire 
were on Saturday last served with notices of a reduc- 
tion in wages equal to 24 per cent , making a total 
reduction during the last twelve months of 7} per 
cent. This branch of the Midland iron trade is in a 
very depressed state all over the country. 





The Superintendent of the Devonport Dockyard has 
issued a special order for safeguarding the men in ¢>st 
Royal dockyard, and has called attention to regulaticys 
in force regarding the employment of workpeop!e ia 
circumstances likely to seriously impair their hes)'> 
Such employment is to be divided between as m=-y 
workmen as may be convenient, and in no cirevm- 
stances should men be so employed for more tran 
30 hours in any one week, or 40 hours in two con- 
secutive weeks. In this respect the Government mizht 
well become the model employer, which so many advo- 
cate, for health and safety are the first considerations 
in a well-equipped workshop. 


The postal employés appear to have won a victory, 
for abe askaaghor taiond has withdrawn from the 
position he originally took up in reference to the 
public utterances and letters in the Press. He admits 
that they were legitimate as regards the postal ser- 
vants themselves, but they contravened the regulations 
in so far as they criticised the policy of himself and 
his predecessors. 

There are serious complaints of other civil servants 
being employed in the postal service at low ratcs, 
while they draw good salaries from other posts held 
by them. If it be true, it is improper, as the postal 
employés allege. It is well known that postal ser- 
vants themselves undertake work in other branches, 
but that is to fill up time. 





Overcrowding to a serious extent is alleged to be 
the rule in many city workshops, especially in those 
where women and girls are employed. The Public 
Health Department have been investigating the allega- 
tions, and the reports fully confirm the statements 
made which led to the inquiry. It would appear that 
some firms habitually repeat the offence after being 
visited by the inspector, as soon as his back is turned. 


An important decision under the Workmen’s Com- 
pensation Act was given at the Edmonton County 
Court last week. k workman was injured in the 
course of his employment ; the employer claimed that 
he did not come within the meaning of the provisions 
of the Act, inasmuch as he did not habitually employ 
agricultural labourers. But it was shown that he did 
habitually employ such men at other farms than the 
one at which he was then working. The result was 
that the judge awarded 187/. as compensation for the 
injuries sustained. There ought not to be such pit- 
falls in an Act of Parliament of this nature, its meaning 
ought to be clear and preciee. 








STEAMERS FOR THE THAMES.—Contracts are expected 
to be shortly let for 30 river steamers required by the 
London County Council for its projected new Thames 
service. It appears that the lowest tenders have been 
submitted by Palmer’s Shipbuilding and Iron Company, 
Limited, and Sir W. G. Armstrong, Whitworth and Co., 
Limited, who are expected to receive an order for ten 
boats each. ; 





Frencu Metatiuraica Inpestry.—The production of 
pig iron in France in the first half of this year was 2, 480,637 
tons, as compared with 2,365,421 tons in the correnponding 
period of 1903. The production of wrought iron decline 
from 318,745 tons to 279,264 tons. Steel manufactures 
were produced to the extent of 751,650 tons, as compared 
with 666,571 tons, while ingots were made in the first 
half of this year to the extent of 1,042,673 tons, as com- 
pared with 942,658 tons in the corresponding period of 
1903. 





Raitway Mortor-Lorries.—An important experiment 
is being made in the neighbourhood of York by the North- 
Eastern Railway Company, with a view to testing the 
possibilities of a service of railway motor-lorries in remote 
icultural areas. A steam motor-lorry of 5 tons burthen, 
with a trailer having a carrying capacity of 2} tons, will 
run between Tollerton Station, on the main line north, and 
Brandsby, between Easingwold and Malton. On outward 
journeys the lorry will carry limestone, feeding-stutfs, 
etc., for delivery at the various farms in the district, “ 
it will return with produce to be forwarded by the rail- 

farmers in closer touch with the 


way. Besides — ) é 
markets, it is expected that the service will prove @ con- 


siderable saving to them. 
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THE HYDRAULIC DREDGER ‘“‘J. ISRAEL 
TARTE.”* : 
By A. W. Rosinson, M. Can. Soc. C. 

Tus dredger was placed in service in June, 1902, in 
deepening_the channel through Lake St. Peter in the 
River St. Lawrence. - As it involves some new features 
both in design and mode of operation, and has achieved a 
remarkable result, a detailed account of the dredger and 
of the work on which it is engaged will be of interest. 

The author has purposely refrained from publishing an 
eirlier account of it, preferring to wait until it has been 
thoroughly tested in service, and the results made avail- 
able. ‘he present paper will deal with the conditions 
leading up to the construction of this dredger, a descrip- 
tion oF the dredger itself, and a statement of the results 
accomplished. i » 

The Lake St. Peter channel is part of the improvement 
in navigation of the River St. Lawrence between Mont- 
real and Quebec. This work has for its aim the passage 
of ocean vessels to Montreal], making that city the point 
of trans-shipment of the inland lake and rail traffic by the 
St. Lawrence route to the sea. This section of the river 
is 160 miles long between the cities named, of which about 
60-miles is dredged channel in about twenty different 

laces. 

The kind of material met with varies in the different 
localities from soft clay to slate rock and stones. The 
dredging machines, therefore, must be different in their 
character for the different sections of the work. 

The original least depth of water in the channel was 
10 ft., this being the nearly uniform depth on the flats of 
Lake St. Peter, which is a shallow expansion of the river 
about 9 miles wide and 18 miles long. Tho bottom here 
is of blue clay, of a varying degree of softness, with some 
sand and stone in places. 

For the information of those unfamiliar with the sub- 
ject, the following table of the successive stages of water 
attained, and the dates of completion, is appended. 


Ft. 
Original depth of water in channel 10 
Dredging commenced in 1832. 
Depth completed in 1853... 16 
ie 3 aoe 18 
s » 1865 20 
te “ 1878 22 
oes |. ae oe rt Se 
‘9 sire) JED se ka 74 
Depth now nearly completed eRe 


The fact that this great work was commenced in 1832, 
and prosecuted with more or less continuity ever since, is 
eloquent testimony alike to the importance of the work 
and to the energy, pluck, and perseverance of those early 
pioneers who so boldly faced a work of such stupendous 
magnitude with the primitive appliances and slender 
financial resources which they then possessed. It is, 
indeed, a fortunate fact that all this early work still 
remains to the good, and that the character of this noble 
river is such that its bed is practically unchangeable. In 
this respect it is unlike the alluvial Mississippi, which 
requires a fleet of ten powerful dredgers to maintain the 
channel. It is strange that in the public mind, unac- 
quainted with the facts, there exists a widespread impres- 
sion that much of this dredging is of a temporary nature 
ani that it must naturally fillin again. This is entirely 
erroneous. The geological formation is such that there 
is practically no erosion of the banks, and the bed of the 
river is composed of various kinds of material, some of 
which is very difficult to dredge, and all of which (with 
the exveption of one or two unimportant places where 
sand occurs) remains in place. Surveys and soundings 
made sixty years ago correspond closely with those of the 
present day. The work, therefore, is permanent. 

The size of ships using the St. Lawrence route has 
steadily increased and has at all times been fully up to 
the limit of the depth of water. In a paper on ‘‘ The 
Economy of Large Ships,” read by the author before 
the society in 1902, he pointed out that when the 30-ft. 
channel of the St. Lawrence was completed, it could be 
navigated by a vessel 520 ft. long, 61 ft. beam, and 12,000 
tons dead-weight carrying capacity. (or about 20,000 
tons displacement), and that the economy of such a 
vessel was nearly double that of a vessel of 5000 tons 
dead-weight. It follows that a larger vessel would be still 
more economical, the limitatioas being only depth of 
channels, capacity of harbours, and facilities for furnish- 
Ing and handling large cargoes. 

In the same paper the writer pointed out that a greater 
degree of safety and immunity from accident would be 
obtained by a large vessel than several small ones of equal 
capacity. One of the reasons for this is that a large vessel, 
such as we have under consideration, will-usually be com- 
manded by higher salaried and more competent officersthan 
asmaller ship or tramp vessel, This tneans that the number 
of accidents due to ignorance or negligence, and which 
may be classed as avoidable, will be reduced. There are 
also risks of the sea, which may be classed as unavoidable. 
These will also be Jess with a age ship than with a small 
one, for the reason that the large ship does the work of, 
say, three small ones, or, in other words, carriesas much 
cargo in one voyage as the smaller vessel will do in three. 
Consex juently, the risk from unavoidable disasters is 
one-third in point of time of exposure to such disasters 
for a given amount of commerce ; and, furthermore, the 
large ship is more staunch and seaworthy, and thus better 
able to withstand the stress of the sea. 

he assertion that better-paid and more skilful officers 
and crew of a vessel carries with it greater immunity from 
accident is borne out by the history of the lines coming 


2. Paper read before the Canadian Society of Civil 
Ngineers, 





to Montreal, as comparatively few accidents happen to 
the large and well-appointed regular liners whose officers 
and crew. are experienced in the service. . The majority 
of the accidents are. those which have happened to ‘the 
smaller class of vessels, and are due either to inexperience 
or negligence. 

_In pursuit of great economy and money-making capa- 
city the size of vessels is ever on the increase. ence 
the necessity for deeper channels and greater facilities 
for handling of cargoes. Many vessels are in. use larger 
than the size given above, and the limit of depth for a 
first-class ocean port is now from 35 ft. to 40 ft. 

The'condition of the St. Lawrence ship channel in 1901 
was that the much-to.be-desired 30-ft. stage of water was 
still some distance off. There remained some 25 millions 
of cubic yards to be dredged,* and the fleet of six large 
dredgers were removing it at the rate of about 2} million 
yards per season.t In order to meet the demands of com- 
merce and to tage oy the 30-ft, stage as early as possible, 
it was evident that something must be done to hasten 
the work.” A large part of the balance remaining to be 
done lay in the soft clay of Lake St. Peter. 

_ The existing channel through the lake was 300 ft. wide 
in the straight portion, and 274 ft. deep (or 26.1 ft. at new 
datum of extreme low water—-see Note) and about 18 
miles long. The immediate work to be done was deepen- 
ing to 30 ft. and widening to 450 ft. To allow a hittle 
margin the actual cut, taken out in the deepen'ng was 
about 5 ft., and the thickness of cut in the widening was 
18 ft. to 20ft. In the bends the width increases to 70 ft. 
The total volume to be removed to accomplish the 
deepening and widening in Lake St. Peter alone was, 
therefore, in the neighbourhood of 15,000,000 cubic yards. 
To remove this at a much more rapid rate than was 
heretofore possible, the then Minister of Public Works, 
the Hon. J. Israel Tarte, after ates ed the subject, 
resolved on the adoption of the hydraulic type of dredger, 
and the writer was commissioned to design a dredger 
pst would have a working rate of 2000 cubic yards per 
our. 

These instructions were given in February, 1901, and 
it was desired, if possible, that the dredger should be in 
operation by the end of August of the same year. 


The conditions which presented themselves were as |‘ 


follows :— 

A channel 26 ft. deep at low water, about 300 ft. wide 
in the straight part and 600 ft. in thé bends, and 18 miles 
long, with 10 ft. to 12 ft. of water on the banks. The 
section to be removed was that due to deepening the 
present cut 5 ft. and widening it 150 ft.; the material was 
blue clay of a varying degree of softness with some:sand 
and stones in places. hat 

The dredger, therefore, must fulfil the following con- 
ditions :— 

1. It must be able to make a cut 700 ft. wide at one 
time and 5 ft. to 10 ft. thick at one cut. 

2. It must leave a clean and level bottom, and cut 
mechanically the entire area, as the material is blue clay 
and will not run or wash like sand. 

Norte.—This work to 1897 was done to ae low- 
water datum. Since that date a new catum, 1.4 ft. lower, 
has been established, which corresponds to extreme low 
water—a stage that has only once been reached in many 
years. The new channel of 30 ft. is, therefore, 3.9 ft.— 
or, say, 4 ft.—deeper than the 274-ft. channel. In all 
ordinary seasons, and except for a few weeks in the fall 
of the year, the depth of water is 2 ft. to 5 {t. above low 
water, so that a vessel of 30 ft. actual draught can safely 
navigate the 30-ft. channel except for a few weeks in the 
fall of the year, if the season should be a dry one. 

3. It must deliver the material sufficiently far to one 
side of the channel to avoid any risk of washing back 
again. 

4. The floating pipe-line must be so arranged that it 
will freely permit of the movements of the dredger, and 
that it will withstand the winds and waves due to the 
locality, and which are severe at times. 

5. The dredger must be so worked that it will not ob- 
struct the channel for passing ships. 

6. The ‘anchorage and movements of the dredger must 
be so arranged that the feed will be continuous and 
uniform. 

7. The capacity to be a working rate of 2000 cubic 
yards per hour. 

8. The dredger must have ample coal supply and pro- 
vision for a double crew. 

The dredger J. Israel Tarte was designed to fulfil the 
above requirements, and was built’ by the Polson Iron 
Works, of Toronto, Ont., and delivered and tested in 
October, 1901. The contract price was 163,800 dols. 
This price did not include the discharge-pipe nor winches, 
which at the time the contract was placed were not de- 
signed. In point of fact, when the contract was placed, 
nothing of the detail shop drawings of the dredger were 
made, nor any patterns available. In order to save time 
the contract was on a general specification and 


previously existing and engaged: 


The fleet of vate 4 we 
on the ship-channel between Montreal and Quebec com- 
prises six elevator dredgers, which,taking hard and soft 
material together, took out. 2,479,385 cubie yards in the 
fiscal year ending June 30, 1901, at a total cost of 
128,259.17. dols., or an average of 5.1 cents per cubic yard.* 

These dredgers have been brought.to a high state of 
efficiency, and are the improved development: of the 
early dredgers on the work, the first of which was im- 
ported from Scotland in 1832. 

The work done on Lake St. Peter by the elevator 
dredgers may be illustrated by the Aberdeen. This dredger 
i3 illustrated in Fig. 1, page 553. The buckets have « 
capacity of one cubic yard each, and can work toa depth 
of 40 ft. Small wooden barges, holding 300 cubic yards 
each, are used to take away the spoil, and one tug suffices 
to do the work, going out with one barge while the other 
is being filled, making a round trip of about one mile in 
about 15 minutes. 

This dredger worked in Lake St. Peter for a short time 
in 1901, and dredged 120,600 cubic yards in 21 days at a 
cost of 3054 88 dols., or 2.53 cents per cubic yard. The 
actual working time was 246 hours, giving an averaze 
output of 490 cubic yards per hour. 

he new hydraulic dredger, having a proposed capacity 
of 2000 cubic yards per hour, would therefore be called 
upon to accomplish results much larger in quantity than 
anything that had been done before on the work. . 

As far back as 1886 one of the elevator dredgers'then in 
use made a record which stood alone. This was made 
by dredger No. 9, which, while working in Lake St. Peter, 
accomplished 886,710 cubic yards at acost of 25,723 dols., 
or 2.9 certs per cubic yard.+ 

The excellent work already done by these dredgers 
rendered the task of improving upon them, by the pro- 
ann hydraulic dredger, the more difficult. The records 
or economy already cited, which were made by dredgers 
No. 9 and Aberdeen, were indeed hard to surpass, and 
have been rarely surpassed by any dredgers in the world. 
The new dredger would be more costly than its pre- 
decessors, and manifestly, unless it could show consider- 
ably better results, not only in quantity, but in economy, 
would not fulfil the expectations concerning it. 

It was recognised that an hydraulic dredger of this type 
is 4 special tool—that is to say, it would not be capable 

f doing the variety of work that the elevator dredger 
can do, or work in very hard material. Nevertheless, the 
magnitude of the work in-Lake St. Peter alone, and other 
places where.suitable material exists, was sufficient to 
justify the construction of the dredger. 

The state of the art of building ee, hydraulic dredgers 
at this time showed that it was possible to employ pumps 
of large power and capacity, and to deliver material 
through floating pipe-lines to a distance sutficient to 
meet the conditions of the present case. The great 
dredgers of the Mississippi River (several of which were 
designed by the writer) contributed much useful data 
and experience. ¢ 

There, dredgers were able to maintain a capacity of 1500 
to 2000 cubic yards per hour, deposited at a distance of 
1000 ft.. The material was sand, the depth 10 ft. to 18 ft., 
and the cut made was a shallow trench by straight forward 
feed. Sand, however, is easier to dredge than clay, and 
these Mississippi dredgers only worked to half the depth 
and deposited the material at half the distance which would 
be required on the St. Lawrence. Furthermore, the Missis- 
sippi dredgers only made a cut 30 ft. wide at one time, 
whereas it was here required to make a cut 700 ft. wide. 
It was necessary, therefore, to adopt a lateral feed instead 
of a straight forward feed, and also to apply Pecemesl 
excavation which would cover the ground. No hydraulic 
dredgers had done any successful work in clay, and at- 
tempts in this material had been abandoned on account 
of the clogging-up of the apparatus. No examples ex- 
isted of long-distance pipe-line dredgers of large size 
which made wide cuts. Large dredgers in America 
which discharged through pipe-line either anchored by 
spuds, making a radial cut, or b: —e lines, making 
a straight forward feed. Sand-pump hopper-dredger 
practice of European designs offered no useful points. 
Here .was, then, the necessity for a new application of 
the hydraulic principle of d ing, the points of novelty 
being, first, the lateral feed of 700 ft. width, while dis- 
charging to a long distance through a pipe-line adapted 
to such movement; second, cutting mechanically over 
every foot of the ground in blue clay,-and to do this with- 
out clogging ; thirdly, the construction of a atte a that 
would be capable of standing some stress of weather and 
wave-action. 

To this extent, therefore, this dredger was experimental, 
and the present paper will describe the result of the ex- 
periments and the methods adopted to improve the detail 
parts after testing. The writer’s observation of the 
elevator dredgers in lake St. Peter led him to conclude 
that here was a clay deposit which could be worked suc- 
cessfully by the hydraulic method if the proper apparatus 





outline design, leaving the details to be supplied after- 
wards as the work —_ All drawings and patterns | 
of every detail of the redger were = prepared and | 
all material specially ordered, and the time which elapsed 
between commencement of the drawings and patterns 
and _ testing of the dredger under steam was eight 
months. 





Before describing the new dredger, brief reference will 
be made to the éxisting fleet of dredgers, and a state- | 
ment given of the record already established by them on | 
Lake St. Peter. 





* See estimate, 30-ft. channel, December, 1902; Annual | 
Report, Department of Public Works, page 146. | 


+ The total number of cubic yards dredged in the year | 
ending June 30, 1901, was 2,479,385 cubic yards. 
Annual Report, -1901, page 186. 





See | development has taken 
| of which no full account 


for cutting or digging it were employed. Theclay is of 
a soft, unctuous nature, sometimes partly silicious, bluish 
in colour, and of a character suitable for brick-making or 
pottery. It dumps well from the buckets of a ladder 





* See Annual Reports, Department of Public Works, 
1901. 

+ See oe “ay of Harbour Commissioners of Montreal, 
1886, page 80. This cost includes operating expenses: of 
every kinc, scow and tug service and repairs, but not 
interest or depreciation. 

+ See Transactions of American Society of Civil my ol 
neers, December, 1898. ‘‘ Dredgers and Dredging on the 
Mississippi,” by Mr. J. A. Ockerson, C.E., for a full 
account of these dredgers at that date. Much further 

lace since that paper was read, 
been published. 











556 ENGINEERING. 





[Ocr. 21, 1904. 











dredger and slides readily.down the chute into the barges | 


capable of dealing with that section and with awe f 
in chunks, frequently the whole size of the bucket, and | feed- 


of margin to spare, and to provide means for 


| 


a diagram showing the movement of the dredger and t ” 
relative position of the pipe-line. 


showing the markings of the rivets. The problem in the | ing it 450 ft. to 700 ft. across the channel at the| The current, therefore, was employed to deflect ‘ic 


new hydraulic dredger, therefore, was to cut this clay | required rate. As this involved traversing the entire | pipe-line to the form of a loop, having slack enoxg 
regularly and uniformly, and .feed it into the mouth of | dredger broadside at that rate, and.dragging the semi- | to 


the suction-pipe without clogging. Once there, it would | submerged pipe-line after it, the power .required for 
slide freely along and-be discharged without difficulty ; | this purpose would be quite large, and produce a corres- 
and by making the pipe of large diameter, and the pum 


with passages of large section, the clay could go throug 
in lumps even-more readily than sand or finely divided | be effected. 
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material of like nature, which would tend to precipitate. | In considering the movement of the pipe-line attached 
Thus the hydraulic apparatus is used, not for dredging, | to the dredger, advantage was taken of the fact that there 
but for purposes of transportation only. | is a more or less constant current of 4 to ? mile per hour 
In consi — the question of capacity, the dredger | in the lake. This is due to the discharge of the river, and 
was designed to have a theoretical rate of 3000 cubic yards | is modified by winds and sometimes by tides to a scarcely 
per hour, and it was deemed that this would be sufficient | appreciable extent. The tidal variation at Quebec, 110 
to give a working rate of 2000 yards per hour, including | miles below, is 9 ft. to 15 ft., but this gradually becomes | 
the delays incident to regular work, but not counting | less on ascending the river until it becomes lost at the | 
delays from exceptional causes, storms, or repairs. This | lower end of the lake. 
rate required a section of cut 5 ft. by 6 ft. by a feed|the pipe-line to assume a catenary curve of varying | 
= 45 ft. per minute, equal to 3000 cubic yards per | tightness, according to the travel of the dredger. This 
our. 





ing necessity of providing strong anchorage to the | it was designed to be two-thirds submerged. The weiz 
Cievien divin, by which the traversing movement was to of a large steel pipe filled with water and mud is \ 







rmit the dredger to traverse 450 ft. In order to 
utilise the current for this purpose, and at the same tine 
render the pipe line less exposed to the wind and wa:es, 
ight 


f ery 
great, and would require very large pontoons to carry it 





Plan Showing 
ENLARGEMENT OF CHANNEL 
THROUGH 
LAKE STF PETER 


AND MOVEMENT OF DREDGER. 








» 





in the air, but by partially submerging it the buoyant 
power required is much reduced. _ ; 
The form of pipe-line adopted is that of a central ree 
duit, 36 in. in diameter, carried by two cylindrica 
mtoons, or air-chambers, 42 in. in diameter, the three 
las bound together by truss-frames clamped upon them 
as shown in Fig. 14, 568. In this way no bolts or 
rivets are put into the air-chambers, and they may '« 


The current, therefore, causes | readily taken apart. 


The pi were made up in 100-ft. sections, and four 
eine oft 50 ft. were made, with the idea of putting 


It was, therefore, necessary to provide a cutter is shown by Fig 2, page 553, and Fig. 7, the latter being them in that part of the pipe where greater flexibility ws 
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uired. It was found, however, that these 50-ft. pipes 
nid not stand the sea as well as the 100-ft. sections, and 
that, moreover, sufficient flexibility could be had without 
them. They were accordingly joimed together, and con- 
verted into 100-ft. sections. : 
Tho joints connecting the 100-ft. sections were at first 
made by uniting them with a forged steel pin-connection 
over the rubber sleeve, thus relieving the rubber sleeve of 
all strain due to tension .of the pipe, and permitting the 
required angular movement. These joints were not strong 
enough, and were found to be too rigid in wave-action, 
and caused heavy strains to be set up, which broke 
gome of the joints. They were temporarily re for 
the first season, and during the winter of 1902-3 new 
joints of special construction were devised by the writer, 
designed on the ball-and-socket plan to permit of universal 
movement to a mcderate degree, and also fitted with 
draw-bar springs to absorb the variations of length due 
to surging and pitching. The ball-and-socket principle 
was embodied, not in the pipe itself, but in a strong steel 
frame above the pipe, which was connected” by rubber 
sleeves in the usual way. This has proved entirely suc- 
cessful, and the practical result is that the dredger is 
capable of continuing at work in all but the heaviest 
weather. The general construction of the pipe-line and 
joints are illustrated in Figs. 11 to 16, page 558. The ball 
end of the joint is ego ! riveted to the frames on the pipe, 
while the socket end is fitted to slide in a casing or frame, 
and its movement is resisted by springs, as shown. These 


= ay ae 8 


elbow will permit the main pontoons to have:a vertical 
Or At fir ay ag oe ui left the dredger through th 

t first the arge-pipe left the er through the 
stern, near the centre ite width, it being supposed that 
the pipe would always drift down-stream with the current, 
or could be anchored in that position. Such, however, 
proved not to be the case, as a strong wind astern would 
temporarily deaden the current and cause the pipe to 
drift up-stream. The pen of the point of leaving the 
dredger was therefore changed to that shown on the plans, 
with a swivel elbow which permits it to radiate at any 
angle through three-quarters of a circle. This arrange- 
ment is entirely satisfactory. No anchorage is used at 
any intermediate point of the pipe. It is attached at one 
end to the dredger, and at the other by a short cable to a 
scow, the entire 2000 ft. being free to drift as it pleases. 
The scow is fitted with a steam-winch, by which its own 
anchorage is controlled. It has two anchors with wire 
cables, 1} in. in diameter and 2000 ft. long. These can 
be hauled in and paid out as required, and this movement 
serves both to distribute the material, to avoid piling up 
above the surface of the water, and also to regulate: the 
tension of the pipe when the dredger is making a very 
wide cut. In places, when the cut is 750 ft. wide the pipe 
tightens up to almost a straight line when the dredger is 
at the far side. The scow anchorage permits considerable 
freedom of movement, and, when necessary, the operator 
on the scow pays out on his anchorage to relieve the 
tension and permit the dredger to make the cut. 
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springs are two in number, and are heavy car-springs. 
They are 6} in. in diameter. and 8 in. long, and made of 
round steel 1} in. in diameter. The springs are carried 
between spring-plates, resting against stops in such a wa, 
that the springs are compressed for either thrust or pull 
of the draw-bar, and the whole arrangement is built in 
the very strongest manner, of steel, and each joint is 
strong enough vertically to carry half the entire weight 
of a pontoon upon it. . In other words, should the entire 
buoyancy be removed from one pontoon for 50 ft. of its 
length by the trough of a wave, its weight could be rested 
upon the adjoining pontoon with safety. 

This pipe-line has now been tested » alte the working 
season of 1903, and no breakage or failure of these joint- 
connections has occurred, neither does the ball-and-socket 
arrangement show appreciable wear. 

_ The elevator dredgers which are used on thé-lake load 
into barges, and can work in a moderate sea, but have to 
stop work when the surging of the barge against the 

redger becomes too great. It was predicted that a 
flexible pipe-line could never be made a success in Lake 
St. Peter, as it would be impossible to maintain it in the 
waves, and that more time would be lost on account of 
weather than is the case with the elevator dredgers. As 
& matter of fact, the position has been reversed, and 
with improved steel connections the dredger suffers less 
oe on account of the weather than the barge-loading 

gers. 
In order to provide flexibility of the pipe at the point 
of leaving the dredger a swivel elbow is employed, and 
the first length of pipe is short and connestes to the 
elbow by a pair of ee The axis of the hinges is 
horizontal, while that of the swivel elbow is vertical ; thus 
the movement of the pipe is universal. The ipe leaves 
the dredger on the corner in order tu permit the pipe to 
radiate from the dredger at any angle through ines. 
fourths of a circle. The horizontal hinges at the swivel 
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The anchors used for holding the dredger are of large 
size, to hold well. The side anchors and the bow anchor 
are alike, as the strain is fully as great on the side anchors 
as on the head-line.’ There is also a stern anchor worked 
by a special winch, which acts like a towing-engine, in 
that it hauls in and pays out the line automatically as the 
dredger traverses its cut to suit the varying length and 
— a constant tension. 

- Turning-now-to the-dredger-itself, the general form and 
arrangement will be seen by referring to Figs. 3, 4, and 5, 
page 556. The hull is of steel, and is 160 ft. long, 42 ft. 

m, and 12 ft. 6in.deep. The plating is generally 4 in. 
thick on the bottom and 3 in. on the sides, with }5; in. deck. 
The hull is rounded at the bilge, but is rectangular in 
plan, with rounded ends in side view. There is a central 
opening, or well, through which the suction-pipe works. 
This well is 8 ft. wide, except at the forward end, where it 
is 10 ft. wide to admit the cutter, and it is of sufficient 
length to receive thepipe. Thesuction-pipe is formed of a 
rectangular steel box-girder of great st: h, and having 
its lower horizontal web extended in width so as to fit 
between the sides of the well. The flanges of this hori- 
zontal girder are formed of two angle-irons, 5 in. by 5 in. 
by 4 in., covered with a plate 12 in. by ? in., which bears 
against the sides of the well. This is for the pu of 
withstanding the great lateral strain due to feeding the 
dredger sideways and with the cutter in contact with the 
bottom. The dredger bing designed to work at a depth 
of 50 ft., the suction-pipe forms a lever within the hull, 
and both the hull and the attachments of the pipe thereto 
are of + strength, to withstand the stresses due to con- 
tact with the bottom in a seaway and due to the lateral 
feeding. Thesuction-pipe is hinged to the hull at the deck 
by means of massive steel hinge castings, and a steel: bulk- 


head extends the entire width of the hull at this point. ‘The 
sides of the hull are extended above the deck to form a 


CoMPARATIVE STATEMENT OF SHORT TriME-TESTS OF 




















DREDGERS. 
‘““ J. Israel Tarte” and Dredgers of Similar Size on the 
Mississippi. 
3 I, leg Steel Hull. age re 
EA |°ess : ’ [EERE 
me le eles | “EZ Kindot 
Qc a 8 . = bs 
Name. of 23 $3 -. re eee aoe ae sie | Material. 
sieges § g| F igeeee 
SRRR SS ER § 8) F BRAS 
; ft. | in. ft. | ft. | ft. in ft. | 
Delta ..|1259'1000} 34 1050 175 38/8 4 | 1.19 16to| Sand 
18 | 
Epsilon |1805|000| 82 | 748 157| 40 | 7 9 | 1.74 |16to| Sand 
J. Israel) | | 18 | 
Tarte |2106'2000) 36 | 980, 160| 42 12 6 | 215 | 35 Soft blue 
| { | | | | clay 
Nots.—The Delta was tested on October 30, 1898, and dredged 


34,560 cubic yards in 27 hours 25 minutes. 
The Epsilon was tested on November 26, 1898, and 
dredged 32,407 cubic yards in 24 hours 50 minutes. 
The Tarte was tested on October 20, 1902, and dredged 
25,280 cubic yards in 12 hours. . 


rail being formed of an 8-in. bulb-angle, finished on the 
outside with 24 in. half round. These bulwarks form a 
protection against the seas which sometimes break over 
the dredger. 

The suction-pipe is suspended from a double steel A 
frame over the forward end of the well, and the lifting- 
winch for raising and lowering the suction-pipe is carried 
on top of this frame. The suspension tackle is formed of 
two sets of heavy wire-rope tackle, the diameter of the 
ropes being: 1%'in. The-sheaves are of cast steel, with 
turned grooves and brass bushings. The hauling parts 
of this tackle in this way pass direct to the drum of the 
winch, without the intervention of any idler sheaves, as 
would be the case if the winch were located below the 
deck. This arrangement has the further advantage of 
getting this winch out of the hull, where it would occupy 
valuable space. 

The main engines are of the triple-expansion marine 
type, having cylinders 20 in., 31 in., and 50 in. in dia- 
meter, with a 25-in. stroke, Figs. 8, 9, and 10. They are 
adapted to run at 150 revolutions per minute, with 150 lb. 
of steam. The engine-room is provided with a complete 
outfit of all the usual accessories, including air-pump, feed- 
pump, surface-condenser, heater, bilge-pumps, &c. 

The material is excavated by an improved rotary cutter, 
9 ft. 6 in. in diameter by 9 ft. long, the weight of which 
is 10 tons. It is formed of steel blades, with specially- 
designed clearance spaces between them, so as to avoid 
clogging with the material, and the suction - pipe 
and eons through thé pump are made very 
large for the same reason. ‘The cutter is driven by 
a pair of engines placed on top of the suction - pipe 
at the upper end. These engines are of the double 
tandem type, of 300 indicated horse-power. They are of 
the most substantial description, with all bearing sur- 
faces extra large for continuous heavy duty, The gearing 
and power transmission for these engines is of excep- 
tional strength, and capable at all times of encountering 
immovable resistances with full head of steam on the 
engines without risk of breakage. The main gearing 
driving-the cutter is of cast steel, 5.in. pitch and. 15 in.. 
face. -It is worthy of note that during the whole two 
seasons that this dredger has been in service no breakage 
or failure of any kind has occurred to any part of .the 
suction-pipe, cutter, or cutter-driving apparatus. This 
is due to the exceedingly substantial character of the 
design and construction, and the direct manner in which 
the strains are met; also to the fact that the engines are 
* weakest part, and can be stalled at any time with 
safety. 

Steam is furnished by four boilers, having collectively 
8500 square feet of heating surface, and adapted for a 
working pressure of 1601b. There is coal-bunker capa- 
- for 200 tons. 
he main pump is of the centrifugal type, having cast- 

steel runner of enclosed 7 and heavy cast-iron shell. 
The blades of the runner and the heads of the pump are 
nee by renewable steel wearing-plates in the shell. 

his shell is exceedingly heavy, so that it can stand.a 
considerable amount of wear before it begins to fail, 
and it is also so designed that the stream of material 
issuing from the runner does not strongly impinge upon 
it at any one point. In this way the tendency to wear.is 
greatly reduced as —— with ordinary pumps. The 
original pump, with its parts, is still in use and in 
good condition after two years of service. . 
The whole of the operations of the dredger. are .con- 
trolled from the ; pilot-house on the upper deck.. Here 
are located the levers for both the bow and stern anchor- 
a and the ‘lifting-winch for the suction-pipe; 
also a system of bells and signals to the engine-room. 
The pilot-house is so placed that the operator has an 
unobstructed view up and down the river; also of the 
entire discharge-pipe. It is necessary for the dredger to 
get out of the channel to enable vessels to pass. For this 
purpose the operator causes the dredger to remain on that 
side of thechannel on which the discharge-pipe is situated, 
and slackens out the breasting-lines on the opposite side 
so that they rest upon the bottom. 
The dredger is fitted with complete quarters for a 
double crew of thirty-six men, or eighteen men on each 
shift. The dredger works* continuously from Sunday 
night till Saturday night each week, without stopping, 
except when ni Several runs have been made of 
five or six days without a stop of the main pumping- 
engines, the only interruption being the pause in feeding 
due to the of a shi 





solid steel bulwark entirely around the dredger, the hand- 





ip. , 
The dredger is attended by a powerful light-draught 
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twin-screw tug. ~ The principal duty of this tug is to fleet 
the anchors as the dredger moves ahead. The side lines 
of the channel to be made are marked at night by tempo- 
rary range lights. 

Turning now to the results accomplished, the work 
done oor J the month of June, 1902, when the dredger 
began work, was only 93,750 cubic yards, This was 
accomplished in 41} hours, or 143 per cent. of the total 
working time. It naturally occupied some time to get 
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every thing in good working order, to make minor improve- 
ments, and to train the crew for their work, none of whom 
had ever operated a dredger of this type before. . The 
— month by month steadily increased until in Sept- 
ember, 1902, the quantity was 580,000 cubic yards; in 
October, 600,000 cubic yards—this, notwithstanding the 
defects to which reference has already been made, and 
which were remedied during the following winter. The 
length of channel deepened in September was 7800 lineal 
feet, 325 ft. wide by 5 ft. average thickness cut, and in 
October, 8000 lineal feet. 'Thedredger thus demonstrated 
her ability to deepen the channel to 30 ft., at the rate of 
14 mile per month. 

Owing tolateness in starting in the spring, and to early 
stoppage in the fall on account of an accident to the boilers, 
the season of 1903 was very short, being 126 working days. 
During this time the work accomplished was 2,671,750 
cubic yards, scow measurement, equal to an average of 
21,200 cubic yards per day for the season. This includes 
all — from whatever source. The best month was 
September, 1903, when the output reached the pheno- 
menal figure of 757,110 cubic yards. This was accom- 
plished in 25 days of 552 working hours, giving an average 
rate of 1646 cubic yards per hour, or 30,280 cubic yards 
per day for the month. Of this time 460 hours was actual 
dredging, being 83} per cent. of the possible time. The 
work done was widening and deepening at one time, the 
average thickness of the cut in the —at being 4 ft., 
and of the widening, 14 ft. to 17 ft. These tigures show 
what can be done with this dredger when tne working 
time can be kept up to a high average. 

No special short time-tests were made, although log re- 
cords show rates as high as 2600 cubic yards per hour main: 
tained for several hours. Theaveragecost percubic yard 
for the year is about 1? cents. 

Unfortunately, the season w'ascut short by an explosion 
of one of the boilers, due to low water, and. causing the 
loss of two lives. But for tais untoward accident the 
work of the season would have been much greater. 

The work of the month of September, 1903, is believed 
to be greater than that ever before accomplished in one 
month by any dredger. Larger outputs have been claimed 
for shorter. periods of time, and in dredging free sand 
from shallow depths and delivered to. shorter distances. 
The writer believes that the only pooper way to estimate 
the work of a dredger is to measure the results obtained 
by the month. A high record may be made for a single 
hour, or a single day, but the general results may be poor 
ifthe dredger has not the ability to maintain a high 
average. The work done by this dredger is detérmined 
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by the engineer in charge of the river works-who takes 
the position of the dredger in the channel at a given time, 
say, the first of the month. On the first of the following 
month he again takes the position, having also observed | 
its progress from time to time. The quantity of material | 
removed is then determined by the area of the cross- 
section of the cut made, multiplied by the advance actu- 
ally accomplished during the month. In the quantities | 
as given the volume thus determined has been increased 
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dredged. -It does not, therefore, represent a test 
strictly so-called, but is one sample among many similar 
ones of what may be considered a _— day’s run under 
working conditions. The data for the Delta and Epsilon 
are taken from a special test recorded in Annual Reports, 
Chief of Engineers, U.S.A., 1899, Part V., page 3495 
for the purpose of ascertaining the performance under 
working conditions. These results likewise do not repre. 
sent the utmost rate of which the dredgers were capa)le, 
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from place measurement to scow measurement, place 

measurement being 80 per cent. of scow. measurement. 

This ratio is based on actual experiment, and is for the 

purpose of comparing the work of this dredger with the 

other dredgers on the river, all of which work by scow 

measurement. As the material is blue clay, which re- 

mains in place and leaves a cleanly defined bank, the cross- 

section of the cut can be determined with reasonable accu- 

racy ; and in a .ship-channel 18 miles long, through level 

flats, it is very uniform, and there is no chance for any 

considerable errors to be made. e 

The table on page 557 gives a comparative statement 

of the results of short time-tests of the Tarte and two of 

the great dredgers on the Mississippi. By short time-tests 

is meant 12 to 24 hours. Many official tests of dredgers 

on the Mississippi were made by pumping into barges, so 

that the volume of sand and water could be accurately mea- 
sured. Much useful data was secured in this way, but as the | 
duration of such tests was only two or three minutes, the 
writer does not regard them as a valuable index of the 

working capacity of the dredger. The data given for | 





the Tarte was derived from the daily log of the dredger, 
giving -honrs worked, distance covered, and volume 





and it is recorded of the Delta that for a short time the 
capacity reached 2550 cubic yards per hour. The other 
dredgers also would probably show a higher rate for a 
short time under the most favourable conditions. 








InTER-COLONIAL Rattway.—The Dominion Govern- 


| ment, which controls this system, is understood to have 


| negotiated for 10,000 tons of Sault rails for track-relaying 
purposes. In 1901 the Dominion Government entered into 


‘ contract with the Clergue Company to deliver 25,000 


tons in a twelvemonth, beginning with August of that 
year, at 32.50 dols. a ton, and to supply 100,000 tons more 
in the following four years, the price to be on a parity 
with that current in England ; but the company coul¢ not 
produce rails of the required standard. The price tv be 
pad for the rails now ordered for the Inter-Colcnial 
Railway has not transpired. 





Sourn Arrican Rattways.—The Natal Government 
will construct and equip a line from Bethlehem to 
Kroonstad at its own cost, and will work the line, 
on completion, at its own risk. A line between Van 
Reenan and Bethlehém will be worked by the Natal 
Government at the risk of the Central South “African 
| Railways. This is merely applying to the section of 
the line between Harrismith and Bethlehem the agree- 
ment which now subsists between the Central South 
African Railways and the Natal Government Railways 
with regard toa section between Van Reenan and Harri- 
smith. On giving twelve months’ notice the Inter- 
.colonial Council may expropriate the line from Beth- 
lehem to Kroonstad at any time after the expiration of 
five years from the date of its completion; but it is not 
bound to do so. On expropriation the actual cost of 
construction, together with interest on expenditure 
during construction, is to paid to the Natal 
Government. The whole line from» Kroonstad to Van 
Reenau’ will, after expropriation, be worked by and 
form part of the Central South African system. 
condition of the agreement is that the Central South 
African Railways shall’ proceed with the construction of 
the Bethlehem and Modderpoort line, using for that pur- 
pose funds up to the present allotted’ to the Bethlehem 
and Heilbron line. The Natal Government hasagreed to 
supplement these funds’ by a loan of 150,000/.._ When the 
arrangements foreshadowed have been carried out there 
will be a complete railway system connecting the grain 
districts of the Orange River Colony with Natal, Blocm- 
fontein, and Johannesburg, 
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BRAKE TEST OF A 400-KILOWATT WEST- 
INGHOUSE-PARSONS STEAM-TURBINE. 


Iv is by the courtesy of the Westinghouse Company 
that we are enabled to publish the following tests made 
on a Westinghouse-Parsons 400-kilowatt steam-turbine 
at their East Pittsburg works. The tests were carried 
out by Messrs. Dean and Main, consulting engineers of 
Boston, Mass. ‘ . 

The turbine was direct connected to an alternatin 
generator, but for the purposes of the test it was decid 
to remove the generator, and substitnte therefor a water 
brake. This brake was placed in the ition usually 
occupied by the generator, the brake-shaft being coupled 
to the turbine-shaft. 

The arm of the brake rested upon a block which was 
supported by a platform scale, and the pressure of the 
brake-arm was weighed by weights on the scale-beam in 
the usual manner. After the tests the pressure of the 
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eccentric parts of the brake and the weight of the blocks 
upon the scale were ascertained by placing the brake- 
shaft upon knife-edges and allowing the arm to: press 
upon the scale, with the blocks, in ‘the same manner as 
when in service, The pressure was found to be about 
82.3 lb., and this has Sain deducted from the averagé 
pressure as weighed by the scale-beam. The turbine was 
connected to a surface condenser, which was provided 
with a circulating pump, a dry vacuum pump, and a 
pump for removing the condensed steam from the bottom 
of the condenser, all being reciprocating pumps. The 
discharge of the latter pump was connected to two 
Specially designed steel weighing-tanks, each mounted 
upon a good platform: scale. The discharge could be 
directed into either tank by means of a tight plug-cock. 
Tn each test the water disch was received in each 
tank ten minutes. Two corrections were applied to the 
water weights, one arising from’the circumstance that 
at the end of a test, the height of the water in ‘the hot- 
Well at the bottom of the condenser was not the same as 
at the beginning, and the other from the leakage of water 
from water-cooled i into the exhaust. Both of 
t corrections were @ with strict accuracy. 

It was suggested that possibly the discharge from the 
dry vacuum pump might contain water from the con- 


cha into an atmosphere considerably below the 
freezing point, revealed almost no vapour, and this source 
of error was neglected. The surface condenser was 
tested for leakage and found to be perfectly tight. The 
barometer used was of the mercurial type, and stood in 
general at about 29 in. The vacuum was taken by a 
mercury column, and read about 2 in. less than the baro- 
meter, except in two tests during which the vacuum was 
intentionally reduced in order to ascertain the effect of 
different vacua on economy. 

Duration of Tests.—Since the steam was condensed in 
a surface-condenser, and the amount condensed in any 
length of time could be accurately weighed, the tests 
were subdivided into ten-minute intervals. If the load 
on the turbine were perfectly steady, it would be ex- 
pected that the ten-minute weights would be identical, 
except for the effect of the height of water in the hot 
well, and the bearing leakage to which reference has 

nm made. These weights were nearly uniform, but the 
total duration of a test was never as little as ten minutes. 
The durations were, for the full-load tests, with 100 deg. 
superheat, two hours, and for most of the others one hour. 
A few tests were made thirty minutes in length. In 
order to judge of the accuracy of tests of such durations, 
we give the water weighed in the ten-minute intervals :— 


Water Weighed in Ten-Minute Intervals during Tests 
with 100 Deg. Superheat.' — 


} | | 














Over- | Full 77 per | 41 per 
Sree load. | Load. | Cent. Load.) Cent. Load. 
Ib. jt Sa Ib. - Ib. 
Ist interval 1€01 1,336 | 988 592 
fad sé,, 1678 1,328 | 1043 } 615 
8rd - 1612 1,334 | 1044 | 634 
4th 9 1685 | 1,313 | 1044 | 650 
Sth » 1688 | 1,298 | 1041 596 
6th ,, 1626 1,324 1062 665 
To -v ao 1,330 
=e 1,338 
re | 1,828 | 
10th ,, | 1,304 | 
lith ,, 1,344 | 
12th ,, 1,835 | | 
Totals .. -.| 9790 15,912 6222 3752 
Hot-well correction..| —24 - 28 -6 -12 
Bearing correction ..| -657 |-1,116 , -5'0 | — 232 
Net for test 9157 | 14,768 5728 | 8508 
Net‘for one hour| 9157 7,384 5728 | 3508 
' 1 











Water Weighed in Ten-Minute Intervals during Tests 
with 180 Deg. Superheat, 
Overload. Full Load. 
Ib. Ib. 





1st interval 1520 1222 
2nd ,, 1514 1265 
ae 1585 1281 
4th ,, 1548 1319 
Oe ns 1572 1269 
6th ,, 1612 1281 

Total .. sé 9351 7637 
Hot-well correction .. -16 -8 
Bearing correction -847 - 850 

Net for test 8520 6779 


Water Weighed in Ten-Minute Intervals During Tests 
with Dry Saturated Steam. 


ao 


























| Over- pe! 42 per 

| load. | Load. | Cent. Load.| Cent. Load. 

Ib. Ib. “a oe 

Ist interval 1,692 | 1414 * 1088 620 
pa, 1,727 | 1385 1089 683 
Srd is 1,644 | 1423 | 1114 663 
a 1,712 | 1364 | 1097 625 
6th mi 1,706 | 1879 | 1117 694 
Cth ,, 1,646 | 1432 1090 646 
Total ..| 10,127 | 8397 6595 3931 
Hot-well correction.. —22 | -12 -8 -16 
Bearirg correction ... -177 | —136 -101 —71 
Net for test 9,928 | 8249 6486 3876 


Water Weighed in Ten-Minute Intervals during Tests 
with Dry Saturated Steam and 26 In. Vacuum. 
Overload. Full Load. 
lb. Ib. 


1st intersal 1609 1140 

nd, 1678 1433 
ted oy 1650 1436 
Totals .. ae a 4937 4309 
Hot-well correction .. 0 0 
Bearing re -70 - 52 
Net for test 4867 4257 
Net for one hour 9734 8514 


An examination of these quantities will show that the 
maximum differences between weighings are very smal] 
percentages of the total water used in the tests, even for 
the small load tests where the greatest differences occur. 
If, however, the separate weighings were corrected, as 
the totals are, these mtages would be smaller. As 





densing steam, but observation of this, as it was dis- 


Table of Results 


with Approximately 100 Deg. Fuhr. 

















Superheat. 
Full Load 
81 per 77 per 41 per 
ee Cent. pA d Cent. ° Cent. 
Overload. Overload). Load. Load. 
1. Date, 1903 Nov. 28 | Nov. 28 | Nov. 28 | Nov. 28 
2. Testnumber .. 6 5 7 8 
3. Duration of test, ; 
hours... $s 1 2 1 1 
4. Revolutions per : 
minute .. --| 3457.6 3546.5 | 3580.1 3588.7 
5. Travel of point in > 
equivalent circle H 
per minute ft.) 36,371 | 37,305.5 | 37,6584 | 37,749.4 
6. Average pressure 
on scale, net Ib.} 688.5 526.0 $90.2 209.7 
7. Work done by 
brake _ .. ft.-Ib.| 26,042,534] 19,622,670) 14,€95,078| 7,917,945 
8. Work done by 
brake .. h-p.| 758.9 594.6 445.8 239.9 
9. Average gauge 
pressure of steam f ‘ f 
near throttle Ib. 150 186 154 153 
10. Average tempera: 
ture of steam 
near _ throttle, 
nearest degree ‘ . 
eg. 4€9 470 471 454 
ll. Average super- 
heat of steam 
near _ throttle 
nearest degree 
deg. F. 104 109 104 87 
12. Weight of steam 
used per hour Ib.| 9157 7384 5728 5568 
13. Weight of steam 
used per brake 
horse-power Ib.| 12.07 12.41 12.86 14.62 
11, Average barome- 
terreading in.| 29.9 29.09 29.09 . 29.09 
15. Average vacuum t F 
in exhaust pipe 
in.} 27.10 27.06 27.10 27.10 
16. Average tempera- 
ture of exhaust 
deg. F.| 100.0 101.6 99.8 100.0 
17. Average tempera. 
ture of circulat-|. 
ing water—inlet | 
eg. F.| 89.7 886 | 3885 38.0 
18, Average tempera- | ’ 
ture of circulat- | 
ing water—out- } 
let deg. F.} 51.7 47.3 | 454 | 43.0 
19, Average tempera- 
ture of con- | | 
densed steam | 
deg. F.| 93.8 95.8 | 95.4 | 95.0 








Table of Results with Dry Saturated Steam. 


Nore. —These tests were made with steam that had been super- 
heated sufficiently to be just dry at the throttle. This was accom- 
plished by observing samples flowing through a throttling calori- 
meter and adjusting the gas-heating supply to the superheater. 























| 
26 per 7 pom 77 per | 42 per 
—_ Cent. Gent Cent. Cent. 
Overload. Overload). ad. Load. 
1. Date, 1903 Nov. 29 | Nov. 29 | Nov. 29 | Nov. 29 
2. Testnumber .. 11 12 | 13 14 
8. Duration of test 
hours 1 1 1 1 
4. Revolutions per 
minute .. --| 8,481.4 3,545.0 3,583.6 3,602.1 
5. Travel of point in 
equivalent circle 
per minute ft.| 36,620.6 | 37,290.0 | 37,696.4 | 37,€90.8 
6. Average pressure 
on scale net-lb.| 6:64 | 624.9 392.2 210.1 
7. Work done by 
brake ft.-Ib.| 24,037,794! 19,574,617) 14,786,041) 7,962,374 
8. Work done b) 
brake h.-p.| 728.4 593.2 448.0 211.3 
9. Average gauge 
pressure of steam | 
near throttle Ib. 153 | 154 | 166 156 
10, Average tempera- | | 
ture of steam | | 
near _ throttle | 
deg. F.| £66 ie a > 366 
11. Condition of 
steam” .. $a Dry | Dry | Dry Dry 
12. Weight of steam | 
used per hour | 
Ib. 9928 8249 6486 3876 
13. Weight of steam | 
used per brake- } 
horse-power Ib, 13.68 | 1391 14.48 16.06 
14. Average haro- } 
meter reading 
in.| 28,87 28:87 28.88 28.89 
15. Average vacuum 
in exhaust-pipe | 
in 26.87 26.84 | 26.80 26.90 
16. Average tempe | , 
rature of exhaust | 
steam deg. F.| 101.1 | 101.3 102.9 | 162.9 
17. Average tempc- | 
rature of circu- 
lating water — 
inlet deg. F.| 37.0 £6.9 37.0 87.0 
18. Average tempe- : : 
rature of circu- 
lating water — , 
outlet deg. F.| 49.6 46.7 | 436 “| 418 
19. Average tempe- | ', 
rature of con- | } 
deneed steam | 
deg. F.} 62.1 95.3 98.4 | | 97.6 








* This ‘steam was not strictly dry, but was: either very slightly 
moist or superheated. This was not enough to have a measurable 





before stated, the corrections for the totals are strictly 
correct. ies 
Detailed Results of Tests. 
Length of lever arm of brake .. oe ee 20.09 in 
Squivalent diameter of circle described by 
rake resistance .. rf si és os 40.18 ,, 
Circumference of equivalent circle 10,519 ft. 
Rated electric generator capacity 4CO kilowatts 
»» | brake horse-power oe 580 
» Speed... vs es oe £600 r.p.m. 


. 


effect on economy, 
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Pb gf Res ern 180 deg. Fahr. _ Variation of Speed of Turbine with Different Loads. 
_ ips tesa Full Lead. | The following tables show the different speeds for different 
sper Cent (per Cet. | loads :— 
* Overload). . 
1. Date, 1903. Nov. 28, Nov. 28. _ Pests with Steam ‘Superheated about 100 Deg. Fahr. 
2. ‘Test number. .. os om 10 9 j l | 
3. Duration of test — .. hours a fe! ae 31 per |Full Load| 77 per | 41 per 
4. Revolutions per minute ..  .. 3477.2 3542.7 | Cent. \(2perCent| Cent. Cent. 
5. Travel of point in equivalent circle | Overload. |Overload).| Load. Load. 
per minute .. oa .. feet 36,576.7 37,265.7 
6. Average pressure on scale net, Ib. 688.0 524.5 Revolutions permin. | 3458 3547 3580 3589 
7. Work done by brake . ft.-Ib, 25,166,214 19,545,094 | Difference from sj | : 
8. Work done by brake -» hi-p. 762.6 592.3 at rated load ..| 89below | 0 | 88above | 42above 
9. Average = of steam Per cent. of speed at 
near throttle  .. =. Ib, 151 154 ratedload .. = ..| 25 | .. | - 09 Ls 
10. Average temperature of steam Sum of extremes 3.7 | is 
near throttle deg. F. 548 548 
11. Average superheat of steam near ats i ar — 
throttle . ee eg. F. 182 181 Tests with Dry Steam. 
12. Weight of steam used per hour Ib. 8520 6779 —— 3 
13. Weight per brake horse-power Ib. 11,17 11.45 Fol | 
26 per | 
14, Average barometer reading in. 29.00 29.00 Cent, Load (2| 77 per | 42 per | priction 
15. Average vacuum in exhaustrpi —— " |perCent| Cent. | Cent. : 
apestay Ph. 27.00 27.10 Prer- |" Over- | Load. | Load. | ad 
16. Average temperature of exhaust | load). 
steam aA oo °e. F. 99.2 99.4 Revetalians ger -—— 
. SS ae ts 38 | minute ..| 8481 | 9545 | 3563 3602 | 3664 
18. Averagetemperature of ciroulating Difference from 
water—outlet .. deg. F. 49.9 45.8 speed at rated e : 
19. Average temperature of condensed load sia .. |64 below 0 |88above 57 above! 119 above 
steam es ne deg. F. 91.2 04.7 | Per cent. of 
> at rated | a]. ae 11 1.6 3.4 
Table of Results with Dry Steam and Low — ae of extremes, 
Cent. | exclu c- | 
pt aA ag (2 per Cent. | tion] ..| &4 
Overload). | Sum of extremes, 
1. Date, 1903... Nov. 29 Nov. 29 includin, fric- 
2. Test number. . oe ‘s 16 17 tion lo 1 +62 
8. Duration of test -. hours i 4 | 
4. Revolutions per ee. ta s 8,497.8 3,549.6 
5. Travel of point in equivalent circle i horse-power, we shall estimate what might be called the 
6. please souaites on suititoals te — ew ty internal steam horse-power of this turbine by assuming 
7. Work done by brake ft-lb. 22,927,153 19,572,196 | that it bears the same relation to the brake horse-power 
Re re .. hip. 694.8 593.1 that the indicated and brake cag, sep a recipro- 
9. Average gauge pressure of steam é cating engine bear to each other. It is difficult to say 
nearthrottle =... Ib. 162 165 just what the friction of a reciprocating engine is, as 
Xe A pent thrott “apony e “9 . 369 368 data are variable. Tests that we have made point to 
11. Condition of steam* Rs dee Dry Dry 6 per cent. as being a common friction rate for engines 
12. Weightof steam used per hour, Ib. 9734 8514 with generators mounted on their shafts. It has been 
13, Weight of steam used per brak recently claimed, however, that arate of 2} per cent. has 
horse-power +» Tb. 14.01 14.35 been realised from two horizontal cross-compound engines 
adi : 38.89 ee with generators. on their shafts. We shall, however, 
. gy ag ne cee use 6 per cent., as we believe that it is a common rate for 
x sien gy ag: oo 25.90 25.91 direct-connected engines. This gives rise to the ‘‘in- 
16. Average temperature of exhaust ternal steam horse-power” given in the following table, 
nen 4... ‘es eg. F. 115.7 115.7 and the other quantities follow :— 
17. Average temperature of circu- Mie wr ae 5 OF 
lating water—inlet deg. F. 37.0 87.0 | 
18. Average temperature of circu- ory | Dry 100 Deg. | 180 Deg. 
lating water—outlet deg. F. 49.0 45.5 Steam. (Superheat Superheat 
19. Average temperature of con- ee ee 
densed steam deg. F. 109.8 110.5 1. Rated load*—brake horse- " 
* This steam was not strictly dry, but was either very slightly power .. oo bce die® 593.17 594.60 592.27 
moist or superheated, This was not enough to have a measurable 2. Internal steam—horse-pow er ‘ thes E 
ffect on economy. = B.H.-P. + 0.94 .. < 631.03 632.55 630.97 
. . 8. Total steam used per hour, 1b.) $249 7384 6779 
af cate 4. Steam w per intern 
Results of Test with Friction Load. horse-power per hour Ib.. 13.07 11.67 10.76 
NorE.—The brake was used in this test without water. There} 5. Gauge pressure at throttle ,,| 154.40 | 155.7 | 158.6 
was a slight pressure on the scale due to the brake journal fric-| 6. Atmospheric pressure e 14.17 14.28 14.2 
tion and the * windage” inside of the brake. 7. Absolute steam pressure _,. 168.57 | 169.98 | 167.84 
Friction Load. | 8. Superheat deg. F. 0 109 181 
1. Date, 1908 .* -. Nov. 29 9. Temperature of condensed | 
2. Test number .4 be re 15 steam .. .. deg. F. 95.3 95 8 94.7 
3. Duration of test .. .. hours A 10. Heat of liquid per pound, 
4. Revolutions per minute Satu iy pos oh aot _BT.U.; 339.8 | 340.5 | 339.4 
5. Travel of point in equivalent circle per minute ft. 38,539.7 1l. Heat of vaporisation per 
6. Average pressure on scale, net Ss «a 4.7 — Em <o B.T.U.} 854.3 853.8 854.5 
7. Work done by brake Ls .. ft.-Ib, 18,1186.7 | 12. Heat in superheat per pound 
8. Work done by brake .. horse-power 5.49 B.T.U. 0.0 623 | 86.9 
9. Average gauge pressure of steam near throttle Ib. 157 a | cece | eee ante 
10, Average temperature of steam near throttle dg. F. 7 13. Total heat in 1 Ib. of steam 
11. Condition of steam : . ai SA os Dry : B.T.U.} 1194.1 1246.6 1230.8 
12. ‘Weight of steam used per hou gs a) 706 14, Heat of liquid in condensed 
13. Weight of steam used per brake horse-power __,, 128.6 steam .. f B.T.U. 63.3 68.8 62.7 
14. Average barometer reading in. 2889 15. Heat used by turbine per 
15. Average vacuum in exhaust-pipe_.. ¥ » 290 pound .. ee B.T.U.| 1130.8 1182.8 1218.1 
16. Average temperature of — steam ¥ deg. nh 109 | 
7 f ci ting water-—inlet i ALARM ROT Nos PIS UT — 
17. Average temperature of circulating an? 87 : By rated load in this case is meant the load that was realised 
r irculati yvater—outlet when endeavouring to opera’ e turbine a‘ ra ’ 
18, Average — see er ett deg. F. 39.5 t+ This steam contained ¥, of 1 per cent. of moisture, but no 
19. Average temperature of condensed steam a 95.2 allowance has been made for it. 
While the speed at or very near the rated load was not Thermal efficiency— 
3600 revolutions per minute, as intended, this wasdue| From the above the following are obtained :— 
merely to failure to adjust the governor, which can easily Case of Dry Steam. 
be done. . . .T.U. used by turbine per minute— 
The Economy of Superheating.—While the tests did not B.T.U. used by Agu 
coyer a great range of superheating, an effort will be made (1130.8 x 8249) + 60 = 155,466 B.T.U. 
to determine the curve of effect as far as the data will! B.'T.U. used per internal horse-power per minute— 
allow. On Fig. 2, 559, the effects on steam consump- 155,466 > 631.03 = 246.37 B.'T.U 
tion are shown. ithe vertical Sparen ae gerne —- — . Vo = 240.01 D.1.U. 
tages, the amount of dry steam used being L00 per 000 
cons. The degrees of superhea* are shown by the horizontal 246.37 x 778 0.1722 per cent. 
dimensions. In the case of the 77 per cent. load only 
two points are established; and ‘whether the line, if ex- Case of 100 deg. Superheat. 
tended, would be straight cannot be told. In the case B.T.U. per minute— 
of the 2 per cent. overload, 3 — i — — von (1182.8 x 7384) + 60 = 145,563 B.T.U. 
necting three points is nearly straight, while wi e t 3 
- overload it is somewhat curved. It is fair to say, B.T.U. used per internal horse-power per minute— 
Caenek that the saving of steam is about 1 per cent. 145,563 + 632.55 = 230.12 B.T.U. 
for every 10 deg. of superheat, within the limits of super- Thermal efficiency— 
heat here employed. : 
Thermal Effciency.—The thermal efficiency. of a. tur- 33,000 _ 9.18943 = 18.43 
. : : aati ee . .43 per cent, 
bine can only be oe — cee wage the 230.12 x 778 
brake-horse-power is. s, however, the chief in- 
terest in the thermal efficiency, from a commercial stand- BLU — 180 deg. Superheat. 
point, lies in comparing it with that of a rye | 0. per ml 
engine, and as the latter js always referred to indica (1218.1 x 6779 + 60 = 137,625 B,T.U, 
































B.T.U. used per internal horse-power per minute— 
137,563 + 630.07 = 218,33 B.T.U, 
Thermal efficiency— 


33,000 = 0.1943 = 19.43 
218.33 x 778 oe haa 

These percentages furnish the only r means of 
judging of the efficiency of the turbine, be aay other hex; 
engine, as they take into account the superheat as we|] 
as the other heat in the steam. If they should be cor». 
pared with similar percentages from reciprocating engines, 
it will be found that they stand in the front and are 
seldom surpassed. 

It may occur to some reader that in this computaticy 
no allowance in the temperature of the condensed ste» 
has been made for the effect on its tem ture of the water 
that leaked from the bearings into the exhaust passay 
While this is true, the water 7 apes increased the 
| vacuum by acting on the steam like a small jet condenser, 
and produced a beneficial thermal effect. For this reason 
no correction for its effect has | e. 
| On Fig. 1 the vacuum is given as 28 in. This is be- 
cause it is referred to a barometer reading of 30 in. 


e. 





CATALOGUES. 

WE have received from Messrs. Ferranti, Limited, 
| Hollinwood, Manchester, a ——_ describing their new 
reverse-current time-limit relay for alternating-current 
circuits. The princigee is the same as of their standard 
wattmeter, and the mechanism is designed so that its 
time of operation is inversely proportional to the reverse 
current passing. he calibration of the instrument is 
unaffected even if the bus-bar voltage falls to 10 per cent. 
of its normal value. 

Messrs. J. Butler and Co., Halifax, have issued a new 
catalogue of their electrically-driven machine-tools. Many 
kinds of lathes, drilling-machines, shapers, &c., are 
shown powerfully and compactly built, with direct gear 
drives ; and we note particularly the motor-driven planing- 
machines, in which the strain of reversing is taken from 
the motor by a ey arrangement. 

Messrs. John Davis and Son, Derby, have sent us an 
illustrated catalogue of drawing-instruments, slide-rules, 
and general a requisites, 

Messrs. Cammell, Laird, and Co., Ordnance Works, 
peepee have issued a well-got-up catalogue of tools 
and tool-holders. Every variety of lathe and machine 
—e manufactured from their high-speed 0172 
steel, for use without holders is illustrated and listed in 
many sizes. The holders for inserted tools appear 
thoroughly well designed for their respective uses, oad We 
particularly notice the slotting-tool holders with releasing 
motion, and the heavy planing-tool holders. 

Mr. A. G. Thornton, King-street_West, Manchester, 
has sent us’ various leaflets describing his English-made 
Gearing Sosrnents, ‘the Pelham drawing apparatus, 
with —- board, and thé carteneograph attachment 
for enabling the tee-square to be used at the extreme 
bottom of the board. 

The Linolite Company, Victoria-street, S.W., have 
published the results of tests as to candle-power and life 
of linolite lamps. The results show a mean consumption 
of 3.73 watts per candle-power, the lamps only losing 15 
per cent. of candle-power after 1000 hours, and remaining 
intact in all but one case after 1200 hours run. 

Messrs. Adams-Hydraulics, Limited, 7, Old Queen- 
street, Westminster, S.W., have sent us a copy of their 
new catalogue of automatic apparatus for sewage-disposal. 
The book is excellently got up and illustrated ; and in its 
pages one may find —— of, and information 
regarding, plant for practically every method of bacterial 
treatment. We notice particularly Adams’s automatic 
sewage-lifts, by which high-level sewage raises_sewage 
from a low-level with the complete absence of machinery. 
The catalogue also contains many useful tables dealing 
with hydraulic and sanitary matters. 

Messrs. Ralph Horsfield and Co., Bredbury, Stockport, 
have issued an illustrated specification and price-list of 
their high-speed, vertical, compound enclosed engines. 
These are made from 25 to 600 horse-power, with speeds 
of from 600 to 325 revolutions per minute. 

Erith’s underfeed stoker is described in a pamphlet 
issued by Erith’s Toguoung Cospany, Limited, 70, 
Gracechurch-street, E.C., which further shows its ape 
cation to boilers of various types. It is claimed to burn 
cheap bituminous slack economically and smokelessly, 
and to work for years without rene or repairs. _ 

The Consolidated Pneumatic Tool Company, Limited, 
9, Bridge-street, Palace Chambers, W., have issued a 
hew catalogue which contains illustrations and particu- 
lars of the various types of air-compressors they build. 
The a parts are described and illustrated in a 
special chapter ; general data are also given with refer- 
ence to the erection and maintenance of their machines. 

-We have received from Messrs. G. Rennie and Co., of 
Greenwich,.a copy of their new a illustrating 
some of the .various of ships they have built. In 
the a ey state they are able to con- 
struct any kind-of craft up to 300 ft. in length; their 
average annual output is about 10,000 tons, and, they add, 
they are now-at work on their thousandth ship. 

Mr. W. H. Harling, 47,.Finsbury Pavement, E.C., has 
sent us a catalogue of ———. 


instruments, scales, and 

other apparatus ‘for drawing-office use. Cheap foreign 

lines for school use are listed, as well as the better qualities 
manufactured by the firm. 

Messrs. . Richard Klinger and-.Co., of 66, Fenchurch 

street, E.C., have sent usa copy of their pamphlet on the 

automatic lubrication of locomotives. The oil-pump 1s 


described and illustrated in detail ; it can work against \ 





pressure which may vary-up to 450 Ib, 
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the advertisement 0 of a Co 8 
give notice at the Patent 0, of opposition to the grant of a 
Patent on any of the mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,442. H. N. Bickerton and H. W. Bradley, 
Ashton-under-Lyne, Lancs, and D. Clerk, Ewhurst, 
Surrey. Explosion Engines. [7 Figs.) August 11, 1903.— 
This invention is applicable aoey to engines intended to use 
heavy oil, in which the oil is vaporised by a hot surface forming 

t of the combustion space, and the mixture is also ignited by 
the heat of the combustion chamber, ora part of it. In carrying 
out this invention, as applied to an Otto cycle oil engine, a some- 
what elongated combustion space a is provided, carrying within it 
the exhaust and air inlet valves b and c respectively. These valves 
may oppose each other, or may be placed side by side in a manner 
well understood in oil and gas-engine construction. A large part 
h of the combustion chamber is formed together with the engine 
casing i, and it is water-jacketed. A vaporising cap d, which may 
be conical in form, is bolted to the end, and forms a continuation 
of the combustion chamber. The cap may be provided with ribs 
or projections to assist ignition, and, to some extent, vaporisa- 
tion. An oil jet g is provided, the oil being thrown by an oil 
pump and caused to impinge against the hot capd. The oil is 
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injected during the suction stroke. Part of it vaporises on the 
hot surface during the suction stroke, and some of the vapour is 
carried away by the air passing into the combustion. chamber 
through the valve c. On the compression stroke further vaporisa- 
tion of the oil occurs ; but ignition does not take place until just 
at the end of the compression stroke, when a plug & on the end of 
the piston m enters a corresponding recess o in the aperture lead- 
ing to the combustion space. An annulus or local compression 
space p is thus formed, which is in communication with the remote 
end of the cap d by a passage n, and when the plug & enters the 
recess 0, a puff of air is injected rapidly through the passage n 
into the end of the cap. This air impinges upon the hot ribs of 
the cap, mixes with the oil vapour in contact therewith, and at 
once produces a highly-inflammable mixture just at the hottest 
part of the combustion space. Ignition at once occurs, and a 
powerful and accurately-timed impulse is given. The heat of the 
nibs is maintained by a small volume of flame, which is sucked 
amongst the ribs m, flowing by way of passage n, to fill the 
annulus p immediately the ‘piston commences its out-stroke. 
Accepted August 17, 1904.) 


GUNS AND EXPLOSIVES. 


23,458. A. Reichwald, London. (Fried. Krupp Aktien- 
geselischaft, Essen, Germany.) Centre-Pivot Mountings. 
{4 Figs.) October 29, 1903.—This invention relates to pivot gun- 
carriages. Hitherto when this kind of carriage has been pro- 





Fig. 


| 


























vided with a rotating service platform, it has been rigidly 
connected to the trunnion-fork. The disadvantage: of such an 
ement, however, is that when the gun is fired the oscilla- 


‘ the trunnion-fork are transmitted to the service platform, 


A device is 
confine the i 
The arms of the levers A, A2, which are opposite those w 
ends are connected at B, 
bolts D, D2 and. slotted connections with the jaws C, 04, so as to 
allow the movement of the levers A, A2 to open and close the 


form, rendered more difficult. This invention, therefore, is 
d ed toobviate this disadvan’ by providing a separate 
bearing, on a fixed portion of the age, for the service platform 
to. revolve upon. Upon the pivot block A, concentric to: the 
pivot-pin, are shrunk two rings a! (see Fig. 3), which act as guides 
to a larger ring B rotating about the pivot-block. This ring B is 
provided on both its upper and. lower ed with a series of 
rollers b! mounted in rectangular stirrups 0%. The lower rollers 
run in contact with the flange a2 of the pivot-block. e 
ing surface for the upper rollers is formed by a flat ring C laid 
upon them, and the position of this _ relatively to the rollers 
is regulated by means of set-screws d in a right-angled ring 
rigidly attached to the pivot-block. The ring B, which revolves 
round the er carries the service platform F by means of 
two arms In order to transmit the lateral adjustment of the 
gun to the service platform F, the trunnion-fork G is provided 
with adepending arm g, the free end of which enters a stirrup e! 
on one of the arms E. This stirrup e! allows the depending arm 
free play longitudinally of the gun. When the gun is adjusted 
laterally, the depending arm g gy apes rotates the service 
platform about the pivot-block, but the oscillations of the trun- 
nion-fork, which are set up whenthe gun is fired, have, on the 
contrary, no effect on the platform owing to the separate mount- 
ing of the platform, and the free play allowed to the depending 
arm in its stirrup. The crew, therefore, are not impeded in their 
service of the gun. (Accepted August 17, 1904.) 


HYDRAULIC MACHINERY. 


21,959. P. Hulburd, London. (H. Weeren, Dresden, 
Saxony.) Valves. (2 Figs.] October 12, 1903.—This invention 
relates to valves of the kind wherein a disc or washer is com- 
pre’ on to a seating by a screw-threaded stem. In practice, 
these washers are usually made of gutta-percha or other perish- 
able material, which is easily damaged. According to this inven- 
tion, the disc or washer is preferably made of asbestos enc'osed in 
a shield of soft copper or other elastic material which will readily 
conform to. the seating of the valve without the necessity for 
applying any great pressure upon the valve spindle. The washer 
is adapted to be secured to the valve-head in any suitable manner. 
ais the valve-seat and b is the valve-head or valve proper, which 
is carried at one end of the rod cand formed with a recess d into 
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which the washer e is inserted and fixed by any suitable means, 
such, for instance, asa nut fon astud g. is washer e, which 
as hereinbefore stated, is preferably made of asbestos, is enclosed 
in a shield of metal or other suitable material which willireadily con- 
form to the valve seating. Asshown in Fig. 1, the shield is dished to 
receive the asbestos and turned inwards over the latter, the disc ¢ 
being then inserted into the recess d in the valve, the uncovered 
portion of the asbestos being protected by the valve. In some 
cases, as shown in Fig. 2, the asbestos or other disc is covered 
with sheet-lead i or the like before the elastic shield is applied, 
in order to prevent any possibility of the water coming into con- 
tact with the disc, or of the material of which the disc is com 
working out from the shield. For some pu , such as when 
the invention is applied to water-valves, india-rubber is advan- 
ma employed in lieu of asbestos. (Accepted August 17, 
1904. 


LIFTING AND HAULING APPLIANCES. 


14,668. W. P. Bullivant, London, and G. M. Selby, 

wall, London. Rope-Grips. [3 Figs.) June 29 
1904.—This invention relates: to apparatus for gripping and 
releasing cables, and has for its object to provide such apparatus 
with improved means for instantaneously releasing the grip of 
the jaws upon the cable. Two levers A, A? are hinged together 
atE. O, Otare the two gripping-jaws. At one end the lever A 
is connected by a bolt B to the gripping-jaw O, and the corre- 





sponding end of the lever A? is connected by the bolt B? to the 
gripping-jaw O2, the bolt B? passing through a slot in the jaw 02. 
oe according to this invention, which will either | $ 


it B2 in the slot, or release it so that the jaws open. 
B2, are connected respectively by the 





and the 


working of the gun, by the crew. standing on the plat- 





jaws OC, C2. Ina recess in the jaw C? is mounted a rod H, with 





a hook at its inner end extending over the bolt B?. The rod HI 
carries a lever handle h? capable of being turned thereon, and 
confined by any suitable means, such as nuts. The boss of. the 
handle A? is provided with a ections A’, which, when the parts 
are in the position shown = st the end of an 
elongated ony ¢.of the jaw 02, which part in it a-recess in 
line with that in which the inner part of the rod H lies, and 
slotted at c3 to co nd with the projections 43, The arrange- 
ment is such that when the boss of the lever handle A? is out- 
side the recess, and the lever is turned as shown, the boss 
cannot. enter the recess, and the rod H and the jaw C? are pre- 
vented from moving relatively to the bolt B*?; but when a 
quarter-turn is given to the handle 2, the boss can 

into the recess, so that the hook moves away from the bolt B?, 
and allows the jaw CO? to slide on the bolts B*, D*, and, as the 
slots in the jaws with which the said bolts engage are inclined at 
a slight angle to the gripping faces of the jaws, the jaw C2 will 
move — from the jaw O to an extent in accordance with such 
angle, and thus instantaneously release the grip on the rope G. 
(Accepted August 10, 1904.) 


18,186. Siemens Brothers and Limited, West- 

ister, and A. 5S. Clift, Blackheath, Kent. Telphers. 
[5 ag.) August 22, 1903.—This invention relates to a method of 
facilitating the travel of a — on a line which is inclined at 
one or more places, and consists in causing the telpher to engage 
itself automatically, and directly or indirectly, with a rope or 
cable when it arrives at the top or the foot of an incline, such 
rope being attached to a source of power which will brake the 
telpher as it descends the incline, or aid in its ascent, as the case 
may be. The source of power shown is a counterweight f attached 
toa block e. A rope ¢ passing over the latter and another block e! 
and over a guide-pulley e? is attached to a small carriage t, which 
runs on the flange of the girder @ supporting the rail for the 





telpher b and suspended from the framesh. Normally the weight 
rests on a suitable support, and the carriage 7 is then at the top of 
the inclined portion of the girder a. When the telpher d, taking 
current from an overhead main by a trolley ay travels along a 
horizontal a} of the girder and arrives at the top of the incline, 
the buffer 7 strikes against the carriage i, and in descending the 
incline the telpher pushes the carriage in front of it against the 
pull of the ascending weight f. When the telpher motor is re- 
versed for the journey up the incline the pull of the descendin 
weight f helps to raise the telpher until it runs on the horizon 


part of the track, leaving the moeroge ¢ behind it. A counter- 
weight f has been shown as a convenient source of power, but a 
motor can be employed for the purpose with eq advantage 


(Accepted August 24, 1904.) 


RAILWAYS AND TRAMWAYS. 


17,082. E. M. Munro, H. Brecknell, and H. I. 
gers, 1. ‘oles. [6 Figs.) A 4 
1903.—This invention has for its object the provision of means for 
securing the trolley pole to the socket on the trolley standard in 
such wise that in the event of the trolley head catching in the 
overhead wires the pole 1 not be withdrawn from the socket. 
According to this invention, a collar or enlargement in diameter is 
formed upon the pole at or near ite end, and a corresponding 
recess is formed in the trolley socket, so that the pole may be 











(77,082) 


placed in the socket when the cap is removed. The. collar enters 
the recess, and when the cap is replaced the pole is — gripped. 
a is the collar, which is screwed on to the end of the pole, or the 
end of the pole ont be ¢ is a recess formed in the trolley 
socket to receive this collared end of the pole. . An insulating cap 
covers the collar on the pole, and the whole is secured in tion 
by a loose cap e. When so secured, the pole cannot be drawn out 
from the socket of the trolley standard; and should the head. get 
a in the overhead wires, the head would be drawn off the 
pole, leaving the pole firmly secured in the socket. (Accepted 
August 17, 1904.) 

15,391. W. M. Brown, Wolverhampton, Staffs. 
jurface-Contact Rail 8 { Fig.) July 9, 
1904.—This invention is designed to provide means for preven 
maintained arcs in the contact-boxes affer the ofa 
arcs sometimes occur by reason of a — 
from the contact-box to an adjacent track-rail, A, Al, A2designate 
the switch devices of three adjacent contact-boxes, and a, a!, a2 


car 
surface leakage 





the surface-contact plates thereof.. B is the supply. conductor 





,’ 
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having branches b leading to the boxes. C is the usual current- 
collecting skate carried by the car; D, the car-magnets, and E 
the car-motor. Risa track rail. F is an auxiliary skate placed 
behind and in line with the skate C, and electrically-connected 
thereto, or with the circuit thereof, by a conductor G. The pur- 
pose’of this shoe is to provide means for short-circuiting any arc 
which may form in the boxes, and the operation is as follows :— 
Supposing the car to be travelling in the direction of the arrow. 
the skate C has left the contact-plate @ of the contact box A, and 
is on the contact-plate a! of the box A}. If now from any cause 
a heavy surface leakage occurs from the plate a to the rail R, an 
arc may tend to be maintained at 8, between the separated con- 
tacts of the switch A. As soon, however, as the auxiliary shoe F 
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contacts with the plate a, another path is established for the cur- 
rent, and this path, being of very slight resistance com to the 
resistance of the arc, it is evident that the current will take this 
path, and the arc will be extinguished, being, in effect, completely 
short-circuited. When the shoe F leaves the plate a, the circuit 
is simply broken at the surface of the plate. The arc being once 
broken, will not reform until another car passes. It is usual to 
make the car n ets somewhat longer than the skate C in order 
to hold the switching devices of the boxes closed until the skate 
ceases to take current from the box. The auxiliary skate should 
therefore be placed sufficiently behind the car magnets so that the 
latter will cease to hold the switch closed before the auxiliary 
skate makes contact with the plate. (Accepted August 17, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


2350. H. Burrell, Glasgow. Covers for Hatchways. 
{18 Figs.) January 31, 1903.—This invention relates to covers 
for ships’ hatchways, and it has for its object to provide a cover 
which may be readily secured and rendered water-tight, and 
which provides readier access to the cargo than heretofore, and 
also a means for rapidly securing such covers and making them 
water-tight without the use of tarpaulin or other loose covers. 
Each hatch-opening is formed, as usual, with a coaming B 
rising from the deck and strengthened at its upper part by 
stiffening-bars b enclosing a packing L! of rope gasket. To the 
external sides of these coamings are secured the stationary 
parts D of hinges, of which the movable parts D! are secured 
to the hatch-covers E by riveting to longitudinal angle 
beams E! thereon, the hinges being provided either at the fore 
and aft ends of the hatchways or at the sides of the coamings. 
The hinge parts are connected by hinge boltsd. The cover for 
cach hatch-opening is made in two parts, and is formed from iron 
or steel plates suitably stiffened by the longitudinal bars E! on 


yy 





























the upper side, across which is secured a mee 3 beam or girder, 
which serves the two-fold pape of strengthening the cover 
and of providing a support for the hinged cover when it is folded 
over to rest upon the deck. When the hatchway is closed, the 
meeting-edges of the two half covers, which are stiffened by 
means of cross-bars E4, are, or may be, locked together by means 
of . wedges G through sockets G! secured on one half 
cover and bearing on check-plates G2, or wedges on the edge of 
the adjoining cover, whi'e the latter rests on a packing H of rope 
gasket held in a recess formed between the cover edge and a 
stiffening-bar secured to it. The sides and hinge ends of each 
half cover rest upon. the coaming B or on the rope-gasket pack- 
ing bl secured between the stiffeners b. The covers are securely 
held down around these edges by means of wedges I passed 
through eyes J in swing-wedge sockets or bolts J! hinged to the 
coaming and bearing on the plates secured around the cover 
edges. These wedges are thickened at their narrow ends so that 
they cannot fall rye the eyes of the swing-bolts, whilst upon 
being driven back slightly, the bolts J! are free to be swung clear 


of the cover. (Sealed March 15, 1904.) 
14,778. A. K and ©. D. B. G we 
in Say 7 Fige)) duly 1, 10m en 


Windlasses an 

. invention relates to brakes of windJasses and capstans, and it has 
for its object to provide improved means for operating such 
brakes wherein the usual worm-wheels are replaced by toothed 
, which is suitably counterweighted to ensure application 





moved to one side or the other. 
purpose of keeping the brake off when 


“ | angles to each other. 


suitable bearings, and having ‘fitted at its outer end a bevel-wheel 
18 which gears into a bevel pinion 14 on a vertical shaft 15, the, 


per end of which has fitted to it a hand-wheel 16. A heavy: 


u 

aes of metal 17 is cast on the one side of the hevel-wheel 13, or. 
it may be secu 
when the brake is free, this weight is at the top centre and the 
gear is in equilibrium ; but when moved away from that position 


red thereto with bolts, in such a position that 









































by means of the hand-wheel for the purpose of putting the brake 
on, this weight will tend to keep the brake applied whether it is 
A locking-pin is provided for the 
laced in the central posi- 


jon. An index-pointer on the end of the shaft 12, and moving 


over a quadrant, is fitted to show whether the brake is ‘‘on” or 


“off.” (Accepted August 10, 1904.) : 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


16,163. J. Gresty, Levenshulme, Lancs. Steam-< 
Generators. (8 Figs.) July 22, 1903.—This invention relates 
to steam-generators of the water-tube type, and consists essen- 
tially in the combination with the groups of tubes and furnace, 
of a novel disposition of superheater, or of a series of tubes 
capable of acting alternately either as generating tubes or as 


superheating tubes, and a steam and water-drum divided into 


two parts. A represents the furnace, D the combustion chamber, 
U the fire-bars, / the steam and water-tubes, and P! groups of 
tubes for heating the feed-water as it leaves the steam and water- 
drum L. Each of the roge 2 of tubes f and P! are arranged in 
rectangular formation, so that, placed adjacent to each other, 
straight passages are obtained between each row of tubes at right 
This arrangement facilitates the fixing of 
the tile baffles O, and enables the exterior of the tubes to be more 
easily cleaned than is the case where each battery of tubes is 
arranged in staggered formation. The tubes are connected at 
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each end to headers. M is a superheater consisting of a battery 
of tubes rising more or less vertically from above the furnace 
towards the header T, and also of a battery of more or less hori- 
zontal tubes M! connected to or forming part of the tubes M. 
N are connecting-boxes for the tubes of the superheater, and S 


geari e 
ef the brake on disen ment of the manly meer wheel or | are fire-tiles. These tiles may be so formed as to fit between one 
levers. The brake con of the usual drum 1 formed on the end | tube and another, or to pass entirely round, or partly round, 


of the cable-wheel, and embraced by two or more segments 2 
jointed together, and having their ends connected by means of 
vers 8 and 4 to the unequal arms of the differential lever 6. This 
differential lever is centred on one or two pivots 6 fitted intoa 
bearing-block 7 which bears upon the brake-drum 1, and is sup- 
ted against the bed-plate or framing by means of struts 8. 
The P t impro ts consist in forming upon the outer cir- 
f of the differential lever 5 two curved toothed racks 10, 
having the pivots 6 as their centres. These racks into 











a 
in 


bevel pinion 11, which is fixed on a horizontal shaft 12" turning 


the tubes M. 
and water-drum L consist in dividing it into two parts, so as to 


The improvements in connection with the steam 


lorm a second com ment Ll, by means of a division-plate V, 


as is preferably loose, and is arranged near to the bottom of 
e 

The headers T are connected with the steam and water-drum L 
by nipples R, and also one with the other by similar nipples. 


m. The feed-water is led intothe drum below the plate V. 


drum L is connected to the header I X by inp R}, and the 


headers T! and I are connected to a mud-drum G i RU), 
(Accepted August 17, 1904, eT 


14,659. G. H. Ba Brookline, Mass,, U. 
*Water-Tube Boilers. [5 Figs.] June 29, 1904.—The cee 


this invention is to improve the construction of steam boilers, and 

in particular, to provide means to prevent the deposits in the 
tubes, which have heretofore constituted an objection to the use 
of this class of water-tube boilers having rectangular banks of 
inclined and relatively staggered tubes connected by headers to 
an upper longitudinal drum. One or more upper longitudinal 
steam and water-drums 2 are employed, and in conjunction with 
each drum are banks of water-tubes 3, 4, which are inclined some. 
what to the horizontal, and relatively staggered in position. The 
upper bank of tubes 3 connects the headers 5,6. The headers at 
the front end of the bank are connected with the drum 2 by nipples 
8, and the front headers of the two banks are connected together 
by nipples 9. The rear ends of the tubes of the lower bank 4 are 
expanded into a settling-chamber 10, which extends transversely 
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of the boiler and is of general cylindrical form, flattened, how- 
ever, on the front side b, so as to present a suitable surface for the 
attachment of the tubes. The drum 10 is connected with the 
headers at the rear of the upper bank of tubes by a series of 
nipples, and is connected with the rear ends of the upper drums 2 
by pipes 13 attached to the drum 19 at places opposite to the flat 
side b, and of suitable diameter to accommodate the entire cir- 
culation of water from the upper drums. Feed water is admitted 
to the upper drums, and thence circulating in the direction of 
the arrows, all of it passes down through the pipes 13 into the 
drum 10. The water has been heated to its full temperature of 
evaporation by the time it reaches this drum, and, as its velocity 
is greatly retarded in the drum, solid matter is deposited therein, 
and the purified water flows into the lower bank of tubes 4, and 
through the headers 6 into the rt bank of tubes 3. The 
water forward through these banks of tubes and through 
the headers at the front ends into the steam and water-drums. 
(Accepted August 10, 1904.) 


TEXTILE MACHINERY. 


17,922. T. A. Boyd and J. and T. Boyd, Limited, 
Shettleston, ik e. Twisting - Machines. 
(3 Figs.) August 19, 1903.—This invention relates to twisting 
machines for fibrous materials, which are provided with the means 
of stopping individual spindles automatically, or by hand, and has 
for its object the equalising of the tension of the bands which 
drive the spindles in said machines. Partof the invention relates 
to twisting machines in which each spindle is driven from a tin 
cylinder by a separate band, which band is slackened when the 
spindle has to be stopped. To machines of this class there is 
applied a swing or movable spindle rail for the purpose of equalis- 
ing the tension of the bands, and at the same time permitting the 
stopping of any individual spindle on the said rail by slackening 
its band. Ina stop-motion twisting frame, the spindle rails 1 are 
made in short sections and with any convenient number of 
spindles. Each section of spindle-rail with its lifting-rail 2 and 
poker is carried on a pair of swing-arms 3 suspended from studs 4 
close to the thread-eye over the twisting-spindle. These studs 









are fixed in brackets 5 bolted to the upper main rail 6. The 
re gma 7 upon the spindle-rail 1 are driven by a separate band 8, 
the motion coming from a tin roller 9 parallel with the spindle 
rail, The band on its passage from the underside of the roller to 
the spindle is carried over a tightening pulley 10, which relieves 
the spindle from down-pull and at the same time allows the band 
to be slackened by lowering the tension — for the purpose of 
stopping the spindle. This pulley 10, when the spindle is work- 
ing, isalways raised to the same point, and it therefore does not 
continually tension the band. The a 10, which is carried on 
a swing lever 11, is lowered automatically, or by hand, when the 
spindle has to be stopped. The spindle-rail is pressed outwards 
by a pair of weighted crank levers 12 against the bands, which 





thereby receive the necessary tension for proper driving. The 
spindles 7 and rail 1 are therefore free to move closer to or 
further from the roller 9 and always exert the same pull on the 

n When the band of one of the spindles is slackened by 
lowering its pulley 10, the slack so is not taken up by the 
swing-rail 1, as the latter is held in position by the bands of the 
other spindles on the same spindle-rail. In this way individug 
spindles may be stopped. (Accepted August 24, 1904, 
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HENRY BERRY & CO., 2: 


CROYDON WORKS, LEEDS, ENGLAND. 


MAKERS OF 


HYDRAULIC MACHINERY 


FOR 


Rivetting, 
Punching, 
Shearing, 


Pressing, 
Lifting, 
Bending, 
Forging, 
Flanging, 
Stamping, 
Straightening, 
Jogsling, 
Wheel 
Bossing, 
Tank Makers, 


Boiler 

Makers, 
Bridge 

Builders, 
Ship Builders, 
Wagon 

Builders, 
Steel Works, - 
Docks, 

&,, &e. 


LARGE STOCK ALWAYS ON HAND. 
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FIXED HYDRAULIC RIVETTER. 
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BERRY’S PATENT VALVES. 


HE especial attention of all USERS OF HYDRAULIC MACHINERY 
is directed to our Patent Working and Stop Valves. 


As iisers and manufacturers of Hydraulic Machinery in great variety 
OURSELVES, we are in a position to speak with authority on the QUALITIES 
OF THE VALVE we are submitting to your notice, and we here, without 
hesitation, affirm that it is INFINITELY SUPERIOR to any Working or Stop 


Valve YET PRODUCED. 








FOR 


Belt-Driven 
Pumps, 
Duplex Pump- 
ing Engines, 
Fixed 
Rivetters, 


Portable 
Rivetters, 


Accumulators, 


Punching 
Machines, 


Shearing 
Machines, 
Forging 
Presses, 
Flanging 
Presses, 
Baling Presses, 
Ingot Cranes, 
Centre Cranes, 


Foundry 


Cranes, 


Travelling 


Cranes, 
Bloom Shears, 
Billet Shears, 
Wheel Presses, 
Spoke Bending 
Machines, 
&,, &e. 
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~ EDGAR ALLEN & CO., LIMITED. 


ALLENS <<>> MANGANESE STEFL 


POINTS & CROSSINGS, TONGUES & INSERTS. 


<A 


7 MANGANESE | 







Sole Makers:-EDGAR ALLEN & C0. LO. IMPERIAL STEEL Works, SHEFFIELD, 











A. HAACKE & CO. |! 


(CONRAD LAUER), 
Boiler & Steampipe | 
Coverers. : 


As used on Central London Railway ; |” 
also City & South London Railway, and a 
London United Tramways, &., &. i 


HOMERTON, LONDON, 
AND aT - 


Glasgow, 
vereest, 











PRICE LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL CO., 


Mill Street, Bradford, 
COG WHEEL BRAND 
PHOSPHOR BRONZE. MANOREBHS THR. © :: 


THE BEST AND THE ONLY GENUINE. 
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OY &c. 















GENUINE 
COG WHEEL 
Brand 


“WHITE ANT METAL 


0} 
pros?" 


THE PHOSPHOR BRONZE CO. 














BABBITT’S, PLASTIC, PHOSPHOR BRONZE, 
KINGSTON’S, NAMO, [ifm NESE __ 4 PHOSPHOR COPPER, 
* ae (erent) §~PHOSPHOR TIN, 


WHITE BRONZE : -. 
ANTI-FRICTION NG iat ce be CASTINGS—WIRE, 


METALS. SHEETS OR TUBES. 

















Oct. 28, 1904. ] 


ENGINEERING. 





563 








THE ST. LOUIS EXHIBITION. 
Tue WESTINGHOUSE ELectricaL Exursits. 
(Continued from page. 528.) 

Sub-Station.—An operating sub-station forms an 
interesting feature of the Westinghouse exhibits in 
the Palace of Electricity. It is supplied with 
current from the large generators of the service 
plant, or from the other units exhibited by the 
company in the Palace of Machinery, the current 
being conveyed to the Electrical Building over 
three-phase lines, The sub-station is es 
with two sets of oil-immersed self-cooling step-down 
tranformers, one receiving three-phase current at 
6600 volts and 25 cycles from the generators in the 
service plant, and the other 60-cycle current at 
9200 volts, supplied by the turbo-generator set. 
The transformers are arranged in groups ; each is 
rated at 110 kilowatts, and wound to give 440 volts 
on the secondary side. There are smaller trans- 
formers to increase or decrease the voltage, as the 
case may be, to suit the requirements of the motors 
and rotary converters, as well as the different 
forms of lamps used for illumination. The other 
machinery in the sub-station includes two 300-kilo- 
watt rotary converters and two motor generators. 
A complete and well-equipped switchboard has been 
erected, consisting of 2-in. marble panels furnished 
with a complete line of instruments, &c. 

The 300-kilowatt converters are wound for 550 


Fig.2. cross secrion oF 
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volts D.C,, one operating from a 30-cycle circuit at 
a speed of 500 revolutions per minute, and the 
other at 60 cycles and 600 revolutions per minute. 
They are standard Westinghouse machines, with 
laminated poles cast into the iron frames, slotted 
drum armatures, embedded armature coils, and 
spider type collector-rings. Each is equipped with 
an independent starting-motor, the secondary of 
which is mounted upon the converter shaft, and a 
mechanical oscillator, insuring an even wear of the 
commutator and bearings. Both machines are 
compound wound. 

The Westinghouse Company has made a speciality 
in the construction of rotary converters, particularly 
those for railway work ; for this reason we think it 
more useful to deal with the machines in general 
rather than to single out one unit for description. 
The successful operation of rotary converters on 
60-cycle circuits is, without doubt, an achievement. 
The synchronising of such machines has always 
been a difficult problem, and the success of the 
Westinghouse Company in this direction is largely 
due to the use of large pieces situated at the end 
of the poles, acting as dampers, and their special 
system of compounding. Each machine is provided 
with a series-winding, as in the usual compound 
generator ; but this alone does not suffice to raise 
the direct-current voltage, as in the rotary con- 
verters the ratio of direct to alternating-current 
voltage is nearly constant. To increase the direct- 
current voltage, therefore, it is necessary to in- 
crease the alternating-current voltage. This may 
be done either by induction regulators or by Stili- 
well regulators, or by a special combination of 
compounding the direct-current side with the self- 
induction of the alternating-current side. 





S ARMATURE SHOWING VENTILATION. 








Westinghouse rotary converters can be started 


by one of two methods. Firstly, where an. in- 
dependent source of direct_current- is available, as 
in sub-stations provided with storage batteries, they 
may be started as a direct-current shunt motor. 
Secondly, if no direct current is available, they are 
started and brought to synchronism by a small 
direct-connected induction motor. 

Economy in time in starting rotary converters is 
important, especially where many cars are left 
standing due to a short-circuit in a sub-station ; 
but it is very difficult to select the correct secondary 
resistance and the voltage for the starting motor to 
bring the converter precisely to synchronism. To 
overcome this difficulty, small choke-coils are used 
as synchronising resistances during the starting 
period, connected between the collector-rings as an 
additional load. These coils are provided with 
several taps, so that it is easy to find a.tap which 
will bring the machine straight to synchronism. 

We are informed that the Westinghouse Electric 
and Manufacturing Company has supplied and has 
under construction for the New York City Subway 
and Elevated Roads 77 rotaries in all, of 1500 kilo- 
watts each—the largest size built. 

Of the two motor-generator sets in the sub- 
station at St. Louis one consists of a 110 horse- 
power shunt motor, working at 230 volts, direct 
connected to a 75-kilowatt, 220-volt, two-phase, 
60-cycle revolving field alternator. The other is 


composed of a 75 horse-power. alternating-current 
type C induction motor, direct connected to a 
50-kilowatt, 125-volt, direct-current compound- 
wound generator. Both machines are self-con- 
tained, each being mounted upon a common bed- 
plate, and the shafts connected by a flexible 
coupling. The speed of each unit is 220 revolutions 
per minute. The motor of the latter set is fed 
from a three-phase, 60-cycle, 200-volt circuit, at a 
speed of 690 revolutions per minute. The rotors 
of each set are mounted upon a single shaft, there 
being only two bearings for the two machines. 

A new type of a generator has recently 
been developed by the Westinghouse Company, and 
is exhibited at St. Louis for the first time. Three 
such units are shown, rated at 75, 100, and 150 
kilowatts respectively. Each is wound for 2200- 
volt two-phase currents at 60 cycles. The 75-kilo- 
watt generator is direct coupled to a direct-current 
type S motor, and forms part of one of the motor- 
generator sets already mentioned. It has 10 poles, 
and runs at 720 revolutions per minute. The 
other machines are not shown under working con- 
ditions ; each has eight poles, and runs at a speed 
of 900 revolutions per minute, and is provided with 
a pulley for belt connection. In general appear- 
ance these machines resemble the new design of 
direct-current dynamos and motors known as 
type S. The stationary armatures consist of circu- 
lar cast-iron frames, mounted on cast-iron bed- 
plates. The armature cores are built up of lamina- 
tions, punched from soft steel. The coils are held 
in the partially-closed slots by the overhanging tips 
of the teeth, and the cores are well ventilated with 
air-ducts at frequent intervals. The core of the 


keyed to the cast-iron spider, which.is ed on 
to the shaft. The fields are wound with square 
wire, held in place by non-magnetic wedges fitting 
between the pole-pieces. The field .collector-rings 
are of iron,.mounted on a spider. This design 
permits ‘thorough ventilation by the fanning action 
of the rotating field. Air is drawn in.through the 
spider, forced out through ventilating spaces in the 
field core, and also through corresponding a in 
the armature, which tally with a in the field. 
Carbon brushes are used. 

Motor Exhibits. The Westinghouse Electric and 
Manufacturing Company have on view in the Palace 
of Electricity a collection of direct and alternating- 
current motors of the many types they produce for 
general industrial purposes. A large number of 
direct-current type S:motors are included, ranging 
in capacity from two to 75 horse-power. 

Type S motors are either shunt, series, or com- 
pound-wound, and can be arranged to work at 
constant or variable speed, on either the two or 
three-wire systems. They are wound for either 110, 
220, or 500 volts. The frames consist of a circular 
cast-iron yoke, provided with inwardly-projecting 
poles of laminated steel, the poles being secured in 
position by bolts. The end-brackets are bolted to 
the frame, and form the supports for the armature 
bearings. They can be enclosed in either perfora- 








revolving field is built of soft laminated steel rings, 


ted or solid covers. The field coils are. interchang- 
able, being machine-formed. They are held in 





Fic. 3. 
sition by the overhanging tips of the pole-shoes, 


exible leads being employed to reduce the possi- 
bility of the connection from one spool to the other 
being broken. When the laminations are assem- 
bled, they are clamped between perforated end 
plates, the perforations corresponding to the 
openings in the core parallel with the shaft, These 
openings are in communication with the air-ducts 
radiating to the surface. This arrangement forms 
an excellent ventilating system. Fig. 2 shows the 
spaces provided for ventilation, as well as a section 
of the entire armature. 

The type L direct-current motors are wholly 
enclosed, and are designed particularly for crane- 
hoisting and similar work, requiring a wide-range 
speed variation. Two sets of these motors are 
shown in operation at St. Louis, The motors being 
series-wound, the torque is approximately propor- 
tional to the product of the armature current by 
the field strength, and increases up to the point of 
saturation of the’ magnetic circuit, very nearly as 
the square of the-current. It is, therefore, well- 
adapted for starting and accelerating heavy loads. 
These motors, as in the case with typeS, are wound 
for 110, 220, and 500 volts. Those intended for 
use as hoist motors are provided with extended 
shafts at the commutator end for carrying the brake- 
wheel. 

The exhibits of alternating-current motors in- 
clude a large number of standard Westinghouse 
type C induction motors, with stationary primaries 
and squirrel-cage rotating secondaries. e stan- 
dard motors for 200 horse-power and smaller sizes 
are provided with a hollow cylindrical frame of 
cast iron, in which the primary is mounted. The 
frame forming the base of the machine also serves 
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to support the two end-brackets carrying the self- 
oiling bearings. The housing completely encloses 
the primary and the secondary elements, and pro- 
tects them from any external damage. Motors 
of larger sizes. are of the same general form, but 
the cast-iron frame for holding the primary is made 
in two parts, which are separated horizontally. 

The primary element consists of a hollow cylin- 
der built up of sheet-steel laminated rings, slotted 
on the inside to receive the conductors. The rings 
are rigidly supported in the cast-iron housing that 
forms the frame of the motor. In motors of large 
sizes the rings are not continuous, but are made up 
of segments, dovetailed, and fitted into correspond- 
ing slots in the hollow cylindrical cast-iron shell. 
The conductors are usually of wire, machine-wound, 
and thoroughly insulated before being placed in the 
slots. Instead of wire in the larger motors, copper 
straps bent to the required form are used for 
forming the coils. In large motors for low vol- 
tages, in which the current-carrying capacity is 
great, an-insulated copper bar is placed in each 
slot, being slipped in at one end, and the proper 
connections made by short Jengths of copper strap. 
The secondary is built of laminated steel discs, 
mounted on a spider, and has rectangular copper 
bar windings, contained in partially-closed slots 
around its periphery, The same general form of 
construction is used for motors of all capacities. 
All the secondary conductors are short-circuited. 
The end brackets, forming a part of all motors up 
to 200 horse-power capacity, may be bolted to the 
frame in eight different positions, so that the oil- 
chambers in the brackets will be in proper position 
whether the frame is bolted to the floor, wall, 
ceiling, or at an angle of 45 deg. 

Type C standard speed-induction motors are built 
for two-phase or three-phase circuits, with 7200, 
3600, or 3000 alternations per minute, and can also 
be wound specially for other frequencies.. The 
standard voltages are 200 and 400 volts for motors 
up to, and including, 200 horse-power. Motors for 
7200 alternations of 20 horse-power and less are 
also wound for 100 volts. otors for 3600 or 
3000 alternations of 3 horse-power and less are also 
wound for 100 volts. The standard voltage for 
motors larger than 200 horse-power is 400 volts. 
Motors for 50 horse-power and upward may be 
wound for higher voltages, 1000 or 2000 volts being 
usually selected. It is preferable, however, to 
wind the motors for the standard lower voltages, as 
the conductors are of much larger size than those 
which are used for higher potentials ; and in many 
cases the winding for the standard voltages is made 
of copper strap or heavy copper bars. 

In Fig. 3, page 563, we illustrate the starting 
device used in conjunction with large-sized motors, 
to avoid using the full voltage of the circuit until the 
motors have approached their running speed. This 
auto-starter consists of a double-throw switch, 
mounted on a cast-iron box containing two auto- 
transformers. When the switch is thrown in one 
position, the auto-transformers are connected across 
the circuits, and deliver a low E.M.F. to the 
motor. When the switch is thrown in the opposite 
direction, the auto-transformers are cut out, and 
the motor is connected directly to the circuit. The 
wires from the power circuit are connected directly 
to the auto-starter, and the same number of wires 
connect the auto-starter to the motor. The auto- 
transformers are arranged with the loops, so that 
one of several voltages may be applied for starting, 
thus adjusting the starting torque to the work that 
the motor has to do. 


(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Gas-TURBINES. 

On Friday last, the 2ist inst., a meeting of the 
above Institution was held +1 the Institution Build- 
ing, Storey's-gate, the President, Mr. J. H. Wick- 
steed, occupying the chair. After the minutes of the 
previous meeting and the names of newly-elected 
members had been read by the Secretary, the Presi- 
dent introduced to the meeting Mr. R. M. Neilson, 
of Manchester, as the author of a paper to be read 
that night, on ‘‘ A Scientific Investigation into the 
Possibilities of Gas - Turbines,” remarking that, 
although it was contrary to the custom of the In- 
stitution to accept purely theoretical papers, the 
large attendance that night fully justitied the 
exception that had been made. 





The paper, which we print in full in this issue, 
was read in abstract by the Secretary, after which 
the President asked the author whether there was 
anything he would like to add before it was dis- 
cussed by the meeting. 

Mr. R. M. Neilson said that it might anticipate 
criticism if he remarked that there was no assump- 
tion of originality for many of the devices men- 
tioned in the paper. They kad been proposed 
before, but in many cases he had found it impos- 
sible to determine to whom the credit really 
belonged, and so he had refrained from mentioning 
any inventor by name. He would like to empha- 
sise the statement as to the great need for further 
experimental work on the subject. 

r. Wicksteed then called upon Mr. Davey, 
Member of Council, to open the discussion, as that 
gentleman had, he knew, done a good deal of ex- 
perimental work in connection with the question. 

Mr. Henry Davey remarked that the meeting 
must not expect him to be able to say very much 
on the subject. The experiments he had made had 
been on a small scale, but with a view to starting 
the discussion he would describe what he had done, 
after first thanking the author for the paper on 
such an important subject. Whena paper was read 
before a meeting of engineers, it caused them to 
look more minutely into the matter ; and when they 
had once commenced, they would persevere. The 
paper was a valuable one, as it both indicated the 
possibilities of the gas-turbine and the direction in 
which to work. The solution of the gas-turbine 
problem depended upon two conditions: firstly, the 
production of a working fluid in a practical manner, 
and, secondly, the overcoming of the difficulties 
caused by the high temperature of the fluid. His 
own work had been principally in connection with 
the practical production of the working fluid, and 
he would indicate by a sketch on the blackboard the 
apparatus employed. 

r. Henry Davey here drew on the blackboard a 
small vertical boiler, with a fire-box lined with 
fire-brick. Air and gas under pressure were led by 
separate pipes into the fire-box, and there ignited, 
the flame passing up through the water and steam 
spaces through a number of small vertical tubes. 
These tubes terminated in a ‘‘ smoke-box ” on the 
top of the boiler; and in the tube-plate, which 
formed the bottom of the smoke-box, was a spring- 
loaded valve, through which the steam generated in 
the boiler could escape and mix with the products 
of combustion. The steam thus became highly 
superheated, and steam and gases together left the 
smoke-box by a pipe leading to the turbine. To 
start the apparatus the lining of the fire-box was 
made red-hot, and then the air and gas-pumps were 
set to work. Such a generator, provided it proved 
practicable, would seem suitable for the supply of 
fuel for a turbine worked according to Cycle III, 
Case 2, of the paper. Difficulty was met with from 
the gas occasionally failing to burn in the fire-box ; 
and if this happened, even for only one or two 
strokes of the pump, there was a liability to 
alarming explosions in the smoke-box. Mr. Davey 
considered that a steam-and-gas mixture on these 
lines had great possibilities, for there was no doubt 
that the difficulties of keeping the combustion con- 
stant could be overcome. If the diverging nozzle 
was eflicient, a turbine worked by such a mixture 
would also be fairly efticient. 

The speaker had also tried the experiment of 
igniting the mixture in a separate apparatus instead 
of bringing the air and gas into the combustion 
chamber and burning them there with a constant 
flame. He sketched an apparatus he had made, 
coraisting of a narrow tube opening out into a larger 
combustion chamber. Gas and air were brought 
by separate pipes into the narrow tube, into which 
also projected a sparking-plug. Charges of mixture 
were introduced and fired alternately, and it was 
found that a fairly constant pressure could be main- 
tained in the combustion chamber. This could be 
kept very small and fired very frequently. Three 
or four such chambers might be arranged to feed 
into the same reservoir and fired in rotation, so that 
there would not be intermittent action on the blades 
of the turbine. The apparatus was constructed to 
work at low pressure in both cases, and the speaker 
had never used the working fluid to drive a turbine, 
though the latter apparatus had been used to supply 
areciprocatingengiue. As regards diverging nozzles, 
engineers had as yet practically no information, 


though this was one of the most important matters | 


in connection with the subject of turbines. 


Professor Burstall said that it gave him great. 


|gratification to be able to attend the meeting 
though he did not think the paper admitted of 
much discussion. There were great possibilities 
in the gas-turbine, and even if we, in this genera- 
tion, did not see them realised, they would be 
realised eventually. He thought Mr. Neilson had 
taken rather an optimistic view of the case, though 
the speaker felt sure that they both equally realised 
the difficulties to be overcome. It took 120 years 
after the discoveries of Watt to make the compara- 
tively simple steam-turbine ‘a practical machine, 
while in the case of the gas-turbine we had not 
only to turn the heat energy of the fluid into the 
kinetic energy of the shaft, but -to solve the 
problem of compression and ignition, and of gene- 
rally utilising a fluid much more difficult to deal 
with than steam. There was no difficulty in making 
a gas-turbine ; he had devised a good many him- 
self, but there was a great difficulty in making a 
satisfactory one. In the ordinary Otto-cycle engine 
the compression took place in the motor cylinder, 
and any heat going to the cylinder walls was only 
there for a comparatively short time ; besides, the 
walls were much above the temperature of the com- 
pression charge. In the case of the turbine the com- 
pression of air and gas must take place outside the 
turbine, and therefore one had to consider the means 
of producing this pressure. The author mentioned 
rotary compressors; but these, judging from his 
own experience with low-pressure machines, wére 
very inefficient, and with any rotary compressor at 
present known it would take the whole power of 
the turbine to compress the air and gas for its 
own consumption. Taking an ideal efficiency of 
0.4, and a ratio of negative work to gross work of 
0.4, we saw that about 80 per cent. of the energy 
of the gas was absorbed in the compressor. The 
Diesel engine took a portion of compressed gas 
and compressed it in an independent cylinder, and 
thus gained the advantages without some of the 
defects of high cylinder compression. He could 
answer the question raised in the paper with regard 
to the efficiency that Diesel obtained, although the 
author had not correctly stated the pressures. The 
cylinder compression amounted to 45 atmospheres 
and the air blast to 57 atmospheres ; and though 
the efficiency of the small compressor was low, its 
charge was small, and did not have much effect on 
the efficiency of the whole engine. 

In steam-turbines, Professor Burstall said, one 
was dealing with a working fluid which would liquefy, 
and 5 per cent. liquefaction of 1 1b. of dry steam 
would liberate a lot of heat. The explosion charge 
would not remain in contact with metallic surfaces 
for any time without excessive loss of heat, so 
that a gas-turbine on the Parsons principle was 
quite impossible, because the cooling would be so 
rapid as to prevent any reasonable efficiency. It 
must be remembered that in a reciprocating engine 
it was only the outer portion of the charge which 
came in contact with metallic surfaces, so that the 
cooling losses were not so serious. 

The author had mentioned the possibility of 
using diverging nozzles, and indicated the condi- 
tions of their application. The excessive running 
speed required ‘to utilise a fluid velocity of, say, 
5200 ft. per second was a serious obstacle at present, 
though in future no doubt some material would be 
found strong enough to stand the stress. When this 
material was discovered, the problem would be nearly 
solved, but there was no reason to suppose the result 
would be economical. The high ratio of negative to 
gross work was an extremely important question, 
and to carry out the necessary experiments on 
compressors and diverging nozzles was a serious 
matter. Such experiments must be conducted on 
a large scale, and the expenses would be more than 
a private individual could be expected to defray. 
There was no possibility of much advancement in 
the gas-turbine until we got more efficient com- 
pressors. During the last five or six years the 
speaker’s opinion had been sought ona considerable 
number of gas-turbine patents ; but they were all 
vague on the subject of negative work ; and if the 
extreme importance of this question was realised in 
future, the object of the paper would have been 
attained. 

Mr. James Atkinson considered that the author 
had contributed an excellent paper on the theory 
of the gas-turbine, though whether the gas-turbine 
would ever emerge from the state of theory would 
only be known in time. He must criticise the tem- 
peratures which Mr. Neilson had suggested as prac- 
‘ticable in a turbine. At a temperature of 752 deg. 
Fahr., any metal containing iron would oxidise in the 
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presence of air, and this was 500 deg. less than the 
temperature proposed. The scouring action of the 
gas at this temperature would also be serious. The 
advantages of superheat in a steam-engine were 
more than the author seemed to think, and would 
be still greater if the superheat could be maintained 
after the steam had left the high-pressure cylinder. 
The paper would be of great use to engineers who 
had to consider the design of gas-turbines, as it did 
for the turbine what Clerk did many years ago for 
the reciprocating gas-engine. 

Colonel R. E. B. Crompton, C.B., thought that 
Professor Burstall and Mr. Davey had said prac- 
tically all there was to be said on the subject ; and, 
in fact, it seemed so completely dealt with that 
there remained nothing of any importance to be 
added by other speakers. 

Mr. H. M. Martin thought that Professor Bur- 
stall had been somewhat unjust to the rotary com- 
pressor in crediting it with an efficiency of only 
40 per cent., as experiments with a turbine-driven 
compressor at Farnley Iron Works had shown a 
combined efficiency of 61 per cent., meaning that 
the compressor by itself must have had an efficiency 
of something like 80 per cent. Mr. Martin sug- 
gested that both the temperature and the velocity 
of the hot gas might be reduced before entering 
the turbine by causing the gas to draw in a consider- 
able quantity of air with itself, somewhat on the 
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principle of an injector. A jet of hot gas would be 
directed into the throat of an expanding nozzle 
(Fig. 1), and air would enter through the annular 
space round the jet. Professor Stodola had made 
anumber of experiments on the flow of gas through 
diverging nozzles, though it must be admitted that 
these experiments were not entirely satisfactory. 
A sort of Pitot tube was used to measure the pres- 
sures, and with a total pressure drop of nearly 
10 atmospheres the loss recorded was 20 per cent. 
In the absence of the gauge-pipe the loss would 
have been 15 per cent. With a low-pressure drop 
the distribution of pressure in the same nozzle was 
as in Fig. 2, 

Professor R. H. Smith explained that he had not 
been able to read the paper previously, and would 
therefore be compelled to confine his remarks to the 
brief abstract read by the Secretary. The book by 
Professor Stodola, mentioned by the last speaker, 
contained much valuable information, particularly on 
the passage of a high-pressure fluid through nozzles. 
Mr. Neilson had referred to the theory that not 
more than a certain critical velocity could be 
obtained in such nozzles, but Professor Stodola had 
observed velocities higher than the calculated 
critical velocities, showing that the assumption was 
incorrect. At such high velocities very interesting 
phenomena were observed. The pressure in the 
nozzle varied, as suggested by Mr. Martin’s sketch, 
the fluctuations varying, not in time, but in distance 
along the nozzle, forming spaces of high and low 

ressure, which remained in the same position. 
hese waves of pressure serve no useful purpose, 
and the nozzle should be designed, if possible, so 
that they are smoothed out or made to dis- 
appear. By far the greatest difficulty in the way 








of making gas-turbines was the effect of oxidisa- 
tion of the metal, to which Mr. Atkinson had 
called attention. I+ was impossible to get efficient 
combustion unless the fluid were perfectly diluted, 
and as air was the only practicable diluent, the hot 
oxygen attacked the ports and vanes. He was 
surprised to hear it stated that the efficiency of air 
compression did not exceed 40 per cent., for he knew 
of many reciprocating compressors working with an 
efficiency of 60 per cent. Mr. Davey had described 
an experimental apparatus for producing a working 
fluid, and the speaker had himself been experi- 
menting for two years with a similar apparatus on 
a larger scale, designed to work at 600 lb., but 
which had actually been used at 120 lb. per square 
inch. It was designed for the combustion of oil, not 
gas, and the difficulties so far met with consisted in 
the control of the flame, irregularities in which, in 
the apparatus in question, produced a sudden over- 
flow of water into the fire-tubes. The remark in 
the paper, with reference to Carnot’s formula, was 
important. This formula, it must be remembered, 
did not apply to any practical engine, but its value 
lay in proving a proposition concerning an entirely 
ideal thermodynamicengine. The upper and lower 
limits of temperature could be changed without 
affecting the efficiency to any material degree. It 
was an historical fact that every engine that worked 
successfully had had to cut down its upper tem- 
perature limit to get greater efficiency. The paper 
also contained a statement that with the average 
user of an engine working, say, 100 brake horse- 
power-hours per week, a reduction of 10l. in the 
initial cost was of more consequence than a reduction 
of 2 cubic feet per brake horse-power-hour in gas 
consumption. This seemed .rather an extravagant 
estimate of the value of low initial cost, as with gas 
at 2s. 6d. per 1000 cubic feet the extra amount 
burnt would work out to an annual charge of 13 per 
cent. on the 101. saved. The difficulty in applying 
the gas-turbine to automobiles lay not so much in 
the motor as in the weight and bulk of the auxiliary 
apparatus. He had investigated the question of 
carrying a gas supply for the propulsion of cars, 
and had come to the conclusion that, even with the 
highest pressures obtainable in steel cylinders, the 
idea was impracticable. 

Mr. Worthington (Secretary) then read a com- 
munication from Mr. W. J. A. London, in which 
he expressed regret at his inability to be present at 
the meeting. He was impressed by the thorough- 
ness of the paper, but considered it a pity the various 
cycles were not considered from a more practical 
standpoint, as this would have resulted in the omis- 
sion of several of them. He considered that a 
combustion chamber in which gases could rest 
before admission to the turbine would be a great 
source of loss, as the walls of the chamber must be 
cooled, and would consequently abstract much heat 
from the gas. The author had also referred to the 
supply of air and fuel to the flame at a greater 
velocity than the flame could be propagated back- 
wards along the mixture, and he thought this would 
be a very difficult thing to do in practice. As 
regards the Parsons turbine with steel blades, 
working at 700 deg. Cent., Mr. London thought it 
doubtful whether any blades with sharp edges 
could be made to stand such a very high tempera- 
ture for any length of time. There would be more 
difficulty than Mr. Neilson imagined in water- 
cooling the rotating parts of the turbine without 
interfering with the running balance of the machine, 
and, further, although the rotating drum were 
cooled, the blades would be hardly protected at 
all. Hollow blades, as the author suggested, 
would be very large, and would require an in- 
ternal arrangement of piping to maintain the 
circulation. Even with water-cooled blades, it was 
very unlikely that their edges would stand the 
temperature of 2000 deg. Cent. (or 3632 deg. Fahr.), 
which is above the melting point of steel. The 
gas-turbine was unlikely to be developed on the 
Parsons principle for mechanical reasons, but more 
probably on the lines of the De Laval, as set forth 
in the description of Cycle I., Case 3a, where the 
temperature was reduced by expansion in nozzles 
before the gas reached the blades. The author 
referred to the possibility of using gas-turbines in 
connection with gas-engines, in the same way as 
combined steam sets were used, but it was not ap- 
parent what benefit would be derived from such a 
course. In steam plants the advantage of the 
turbine was that it would utilise pressures far lower 
than could be economically dealt with in the low- 
pressure cylinder of the engine ; but as gas plants 





were necessarily non-condensing, this consideration 
had no weight. Mr. London thought that the 
principle of Cycie III., Case 1, where the steam jet 
was mixed with the gas to reduce its temperature, 
offered the greatest possibilities. An ideal efficiency 
of 0.33, and ratio of negative to gross work of 4,1, 
did not look as promising as some of the others, 
but the cycle was undoubtedly more practical. As 
regards the velocity of gases issuing from an expand- 
ing nozzle, there was a limiting velocity of gas 
through a plain orifice, this velocity being at the 
point where the weight discharged multiplied by the 
velocity due to difference of pressure was a maxi- 
mum. Mr. London believed that it had been found 
experimentally that maximum discharge took place 
with a pressure ratio of 0.5 to 0.6, according to the 
gas. This was also true at the throat of 1 divergent 
nozzle, but beyond this point the velocity continued 
to increase. 

Mr. R. M. Neilson, in replying to the discussion, 
referring to Mr. London’s remarks about the com- 
bination of turbines with reciprocating engines, 
said that in the turbine, expansion could be carried 
out to a greater degree than was possible with 
reciprocating engines. He considered Mr. Davey’s 
experiments very interesting, but had no comments 
to make on’ them. He admitted Professor Bur- 
stall’s charge of optimism, although he thought. he, 
realised the difficulties of the ‘subject. Professor 
Burstall’s remarks on the efficiency of rotary com- 
pressors had already been replied to, and there 
was undoubtedly room for the design of efficient 
rotary compressors on a better principle, though 
turbine compressors had been used up to 80 lb. 
pressure. As regarded the statement that a gaseous 
charge could not long remain in contact with 
a metallic surface without excessive cooling, he 
would point out that superheated steam mate- 
rially improved the efficiency of the steam-turbine, 
and such steam was practically a gas at the high- 
pressure end of the turbine. It was reasonable, 
therefore, to suppose that the loss of heat was not 
so serious as imagined. He believed that experi- 
ments had been recently carried out at the Man- 
chester Technical School to ascertain the tempera- 
ture drop along a Parsous turbine ; and if he could 
obtain the figures, they should be incorporated in 
the Proceedings. The prospect of obtaining a metal 
which would stand high stresses had greatly im- 
proved of recent years, and it was doubtful whether 
a 300-horse-power De Laval turbine could Lave been 
built twenty years ago, on account of the lack of 
suitable material. The stresses increased as the 
square of the velocity, so that it was of the utmost 
importance to keep the velocities low. He ad- 
mitted the interest of Professor Stodola’s experi- 
ments, but thought that too much weight must not 
be given to the results obtained. Professor Stodola 
himself had not claimed great accuracy for them. 
As an example of the way in which errors might 
be introduced, Mr. Neilson mentioned the case of 
the insertion of a tube of appreciable diameter into 
the throat of thé nozzle, whereas it had been shown 
before the Institution of Civil Engineers that unless 
the obstacle was very small indeed, even with low 
velocities serious disturbances were occasioned. As 
in Professor Stodola’s experiments the velocities were 
enormous, the presence of any body in the centre of 
the jet would vitiate the résults of the experiment. 
He did not think Professor Stodola was the dis- 
coverer of the curious pressure fluctuations men- 
tioned by Mr. Martin; butin this, as in other cases, 
there was difficulty in giving credit to the right 
person. In reply to Mr. Atkinson, it was pointed 
out that superheating had a practical value in re- 
ducing friction, &c., of more importance than any 
thermodynamical gain. Mr. Martin had suggested 
using the jet to inject air which would absorb the 
excessive heat due to the explosion, but it would 
involve the rejection of a large amount of heat in 
the increased volume of the exhaust gases. The 
author thought there would be no great difticulty, 
as stated by Mr. London, in supplying gas and air 
to the combustion chamber at a higher velocity 
than flame would travel backwards, at least in the 
case of a turbine having constant flow, although’ 
with reciprocating engines the conditions would be 
more difficult. As regards the proposal to circulate 
water through the turbine, it was not his own 
recommendation, and he had little faith in it. 

The President announced that Mr. Dugald Clerk 
had promised to contribute to the discussion in 
writing, and he hoped other members would do 
the same. The next meeting of the Institution 
will take place on November 18, 
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TOOL-GRINDING MACHINES.—No. IX.* 
By Josep Horner. 


Fras. 189 to 192, with subsequent details, illus- 
trate a special design of machine by Mr. F. G. 
Kreutzberger, manufactured by Mr. H. Ernault, 
of Paris. It is a universal tool, and a form ma- 
chine also. Its most striking peculiarity is the 
method by which the height of the wheel is ad- 





* The previous articles of this series appeared in our 
issues of March 25, April 8, April 29, May 20, July 1, 
July 15, August 26, an Deteuher 30, on 492, 
602, and 704 respectively of our last, and pages 5, 72, 268, 
and 429 of our current, volume. 















































justed, the tables in this case differing from those 
of previous examples in being non-adjustable for 
height. The wheel is carried at the end of a long 
arm A, counterbalanced by the weight B, and 
its height is adjusted by the hand-wheel ¢ and 
screw. The screw of c passes through a pivoted 
boss a in a bracket D', which forms an arm of 
the pillar D of the machine, and also passes through 
the lies of the hand-wheel into which it is tapped. 
The edges of the boss, and of the boss on the 
hand-wheel, are graduated for effecting minute 
adjustments. A handle b is used for taking strain 
off the screw when turning the hand-wheel. A 
sliding-block C moves round the radial edge d, and 
on its face ; and when adjustinent has been made, 


Fig. 190. 


























the wing-nut eclamps the radial arm A to the fixed 
arm D!, 

The drive is seen in Fig. 189, E being the belt 
from the countershaft pulleys F, G that from the 
cone-pulleys H to J, and K the wheel-belt from the 
pulley L to M on the wheel-spindle. The four- 
stepped cones and counter-speeds give four rates of 
pi ty to the wheel — 2550, 3257, 4200, and 
5520 revolutions per minute. 

The table N, which is of large area for a tool- 
grinding machine, is carried on a base, also of large 
area, to sustain steadily the mass of the table-slides, 
including the following parts :— 

There is a bottom slide O which has a transverse 
adjustment toand from the emery wheel on a base- 
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TWIST-DRILL GRINDING MACHINE. 
CONSTRUCTED BY MESSRS. L. STERNE AND CO., LIMITED, ENGINEERS, GLASGOW. 


piece, which is provided with a vernier to a graduated 
scale on the edge of O. The adjustment of O is 
by the handle f, and O is clamped by the wing-nut g, 
the section of which arrangement is seen in Fig. 190. 
O receives a traverse, or longitudinal slide P, which 
carries the work past the wheel, and which is 
actuated by the handle h, through a right and left- 
handed screw, and this slide is fitted with stops to 
control the travel. It terminates in a circular disc 
above, on which a swivelling slide Q is carried, 
graduations being marked round the edges. Grooves 
encircle the lower boss, in which adjustable stops 
are fitted, and strike a tongue attached to Q, so 
allowing for a predetermined circular movement, 
which is arrested where desired. Clamping is done 
by a rocking lever j, actuated by a screw as shown. 
The slide R is carried by Q, and this takes the 
top table S, which receives the centres. The 
slide R has a spring pin, seen at k, which is used 
in profile grinding. Its tension is capable of regu- 
lation by pinching the pin at various positions 
inwards, compressing the coils in varying degrees. 
There is a handle | by which the slide is moved 








Fig. 






























































inwards or outwards in relation to the wheel. T is 
the support on which forms are bolted. U denotes 
the centres, and V a tooth-rest. 

A few observations may now be made on the 
comprehensive character of the work of the machine. 
In Figs. 189 to 191 the machine is shown set for 
sharpening a parallel cutter, with the tooth-rest 
standing vertically, and the wheel in the same hori- 
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zontal axis as the work. If the slide O is moved 
inwards and the grinding wheel raised, the wheel 
can be brought over the cutter, and the tooth-rest be 
set horizontally. A spiral cutter is ground with the 
wheel, cutter, and: teoth-rest in the relative posi- 
tions of Figs. 189 and 192, the tooth-rest being 
set at an angle to correspond with that of the 
spiral teeth. The cutter may be carried between 
centres, or on a mandrel between centres, or, 
if it has a tapered shank, it can be held in 
a special bush gripped in a holder; or the 
wheel can be hicaghs above the cutter, and the 
slides slewed round to the angle of the spiral, and 
the faces of the teeth sharpened in the manner 
indicated in Fig. 193. The pillar of the machine 
is shown in relation to the slides. 

To grind tapered cutters the slide Q is swivelled 
on P, carrying with it the superimposed slides 
bodily, and then the slide P is traversed by the 
handle h. Spiral tapered mills are treated in the 
same way. 

For grinding tapered shanked mills of various 














kinds, both. of edge and side or face types, the 
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fitting shown in Fig. 191 is bolted to the table S. 
It consists of a parallel holder, bored tapered, and 
gripped in the bracket. The same bracket receives 
an arm, on which a tooth-rest is carried, with 
provision for all adjustments. 

Form-grinding, and combinations of formed out- 
lines with parallel work, is done by attaching 
formers of the shapes required to the bracket, 
Figs. 195 and 196. These forms are indicated by 
the letters W in the various figures. Cutters that 
embody portions of true circles are ground without 
the use of a former by rotating the upper slides on 
the circular fitting previously mentioned, the radius 
of the curve being controlled by the distance to 
which the slide R is moved out from the central 
axis. Either concave or convex cutters can be 
treated thus, as well as those which combine two 
or more regular curves in their profile, the slides 
being manipulated suitably. This feature of the 
machine is a very valuable one, rendering the use 
of form-plates unnecessary, except for profiles of 
irregular shapes. 

We now leave the subject of cutter-grinders to 
consider the last sections of the work of precision- 
tool-grinding. And, first, we take the twist-drill 
grinders, which have developed into many highly 
elaborated forms. The idea of making complicated 
michines to grind drills would have astonished the 
old engineers, as much as present-day managers 
would be surprised to find men grinding them at 
the stone by the unaided hand. 

A driller soon learns that if the lips of a drill 
are not symmetrical, both in regard to radius and 
angle, the size of a hole is not the same as that of 
the drill used. It comes out larger, the eccentri- 
city of the drill being doubled in the hole. But 
beyond this there are things which are not so ap- 
parent: as the angle of the lips, the amount of 
clearance given to them, the thickness and angle of 
the point, and the maintenance of a thin point as 
the drill becomes worn back to the thicker portion 
of the web. And also, whatever mechanism is em- 
ployed, provision must exist for receiving drills in 
a large range of dimensions, and for setting and 
grinding them by unskilled labour. 

The angle of the lips is settled at 59 deg., a de- 
parture from which produces lips that are not 
straight, but possess some curvature. The proper 
amount of clearance is not so easily determined. 
In the first place its amount is open to controversy, 
and afterwards also the best means of impart- 
ing it. A constant angle of clearance is not an 
ideal condition in a ‘twist-drill, because of the 
difference in the circumferences of the circles 
described at different radii from the point to the 
outside of the body. At all radii the drill must 
penetrate the metal to the same depth. Hence the 
clearance angle should be greater next the centre 
than at the circumference, because of the smaller 
circle, or length of circumference in which it turns. 
This condition is fulfilled by grinding the lips in 
such a way that the lip formation shall be a portion 
of the segment of a cone whose axis is at an angle 
with the axis of thedrill. A uniform clearance can 
be obtained in this way, which appears to be the 
ideal required. All drills are not ground on this 
principle ; in some the lips form sections of an in- 
verted cone, in others a segment of a cylinder, 
neither of which produce uniform clearances. As 
drills increase in size, the importance of these 
apparently minute distinctions becomes evident. 

y thickness and angle of the point we mean 
that which is seen on looking at the end of a drill. 
Thickness is determined first by the fluting, but 
angle deperids on the clearance given. To main- 
tain this is the object of the grinding lines. Too 
rauch angle means that the drill cuts too eagerly 
and digs in, and loses its edge ; too little produces 
a scraping action. Increased thickness of point as 
the drill wears back into the gradually thickening 
section of webis counteracted by thinning the point 
with a narrow wheel—a matter which should never 
be neglected. 

We can only take three examples of grinders of 
this class, in the limited space now remaining, In 
the present article we illustrate a twist-drill grind- 
ing machine made by Messrs. L. Sterne and Co., 
Limited, of Glasgow (formerly Messrs. Thomson, 
Sterne, and Co.), a firm whose pioneer work in 
connection with consolidated emery wheels and 
grinding machines was referred to in an early article 
of this series. Figs. 197 to 199 are general views ; 
subsequent figures give details of the twist-drill 
grinding device. The stand of the machine carries 


the countershaft and striking gear, whence the pulley 


A drives to the wheel spindle pulley D, and pulley | is for thinning the centre of the lips of drills as 
B to the small centrifugal pump pulley C, which they become worn up shorter. R is a rest for hold- 
draws water from a tank just below the wheel in| ing the drill in while being ground. It can be set 
the stand. The pipe a conveys the water to a at any angle and clamped, and also adjusted to suit 


spraying-pipe just above the drill being ground. 

The mechanism of the twist-drill grinding de- 
vice is shown in detail in Figs. 200 tv 211. 
The following parts are comprised :—A turret E 
oscillated by the handle F. The inclined plane on 
one end of the turret is in contact with a roller 
G, so giving the clearance to the drill - point. 
The drills are held in bushes b and c, one of the 
former being shown separately in Fig. 202, inter- 
changeable in the socket H, fitting ina sleeve J 
within the turret E, encased at the front end with 
a shield K for keeping out water and grit. The 
sleeve J and turret E are subject to tension in 
opposition to the movement along the inclined 
plane, by means of a coiled spring, and friction 
is lessened by the ball-race, the half-race on the 
spring side being formed in a separate ring, in the 
back face of which the spring lies closely. A 
collar L fits on the socket H and holes in J and L 
afford the means for locking the two together with 
a pinM. Theturret E has aturned stud by which 
it swivels in its base U, Figs. 197, and 203 to 205. 
The three screws shown in the V-shaped socket in 
Fig. 203 are for keeping the turret in its place. 
The screws bear upon cod-pieces, having bevelled 
ends to fit the vee on the turret, and they take the 
place of a loose vee. The base forms, with another 
plate, Figs. 197, and 206 to 208, a compound slide 
on the slide W, Figs. 197, 209, and 211, by which 
the drill is fed to the wheel. The method of opera- 
tion is as follows :—- 


The drill is placed in the socket H ina bush b | 


at the rear, suitable for its size, and into a bored 
socket at the front, fitting into the sleeve J 
by the simple insertion into a bored portion, 
and locking with a milled-head screw. The end 
of the drill is allowed to project 1? in., a gauge 
for the setting being provided. The pin-hole 
in the collar Lis set opposite the corresponding 
hole in the sleeve J, and the pin M is dropped 
in, holding the collar and sleeve together. The 
handle F is now moved towards the left until the 
roller G is at the end of its travel in the spiral edge 
of the turret E. Then the drill-socket H is turned 
round until the edge of the drill is in a horizontal 
position, after which the collar L is tightened upon 
the socket H by means of the screw N, which 
fixes the sleeve J and the socket H together, and 
completes the correct setting for grinding. 

The drill is fed up to the emery wheel by the 
hand-wheel O, actuating the slide W; is oscillated 
on the emery wheel by the handle F, and traversed 
across it by the lever P. The oscillation of the 
handle F communicates a combination of motions to 
the drill, by means of which the latter is sharpened 
and backed off at the same time; and thus the 
combination of motions required to produce a perfect 
drill-point is attained. 

By the oscillation of the handle F the sleeve J is 
caused to travel back and forward inside the turret 
E, relatively to the helical or inclined edge of the 
turret E, which is always kept in contact with the 
friction-roller G by the spiral spring, and also to 
rotate in the turret E. It also causes the turret E 
to oscillate horizontally in the V-shaped socket in 
the slide which carries it, by means of the eccentric 
slot in the flange cast on the sleeve J, and the cod- 

iece fixed in the bracket T. The bracket T, com- 

ined with the slot in the flange of the sleeve J, as 
the handle F is oscillated, makes the turret E 
oscillate in its socket. The bracket T is free to 
turn, so that it may accommodate itself to the 
action of the slot. 

The spring is simply for keeping the roller G 
always hard up against the helical or inclined edge 
of the turret BE The oscillation of the handle F, 
therefore, makes the sleeve J rotate or oscillate in 
E, to reciprocate back and forth relatively to the 
action of the helical or inclined edge of the turret 
E, on the friction-roller G, and to rotate in the 
turret ; also the latter is oscillated in the Y-shaped 
socket by which it is secured to the slide below. 

After one edge has been ground, the pin M is re- 
moved, and the socket H turned round until the 
other hole in the collar L comes opposite the hole 


the different lengths of drills by shifting the 
| sliding-piece S. 

THE INTERNATIONAL ENGINEERING 
| CONGRESS AT ST. LOUIS. 

| (Continued from page 534.) 

| ELECTRICAL Power. 

| Ir was hardly to be expected that the Electrical 
Section would be very numerously attended, in 
_view of the fact that a great electrical congress had 
/ recently been held in the Exhibition. As a matter 
| of fact, the room allotted to this section was too 
small to accommodate many; still it was large 
enough. 

| Three papers were down for discussion : the first 
| two were respectively by Mr. J. G. White, of New 
| York, and Mr. Alexander Siemens, of London, the 
| subject being the attractive, if somewhat illusive, 
| one, ‘*The Substitution of Electricity for Steam 
}as a Motive Power.” Mr. L. B. Stillwell, of New 
| York, supplied the third paper, a most useful con- 
_ tribution, on “‘ Electrical-Power Generating Stations 
and Transmission.” 

Mr. White’s paper was forty pages long and might 
almost be described as a treatise. The author was 
not present, and the paper was not read even in 
abstract. It was supposed throughout the Congress 
that members had made themselves acquainted with 
the papers brought forward. This is in accordance 
with American practice, aud. would be admirable if 
practice always corresponded with theory. Unfor- 
tunately, however, it does’not. In the papers just 
named, naturally, traction, or the conveyance of 
passengers and goods, occupied the greater part of 
| the attention of the authors, and the discussion 

followed the same lines. Mr. White was of opinion 
that, as compared with steam, an electric railway 
| would show the following results :— 

1. Large increase in tirst cost, with correspond- 
ing increase in fixed charges. 

2. Considerable or large increase in gross receipts. 

3. Where very few trains are run, increased 
operating expenses with same service ; but where 
trains are frequent, decreased operating expenses 
per car and ton-mile. 

4. In cases specially suited to electric traction, 
which the author classed ‘‘ A,” a large increase in 
surplus earnings, after meeting all interest and 
fixed charges, including those on cost of electric 
conversion ; but in unsuitable cases, classed as 
‘* B,” a substantial decrease in such surplus. 

Mr. White considered the Chicago and the New 
York Elevated Railways excellent examples of 
Class A ; whilst it was generally agreed, he said, by 
all engineers who had carefully studied the subject, 
that ordinary trunk steam railways under present 
conditions unquestionably come under Class B. 
Between these two classes come innumerable cases, 
the proper placing of which could only be deter- 
mined after most careful study. These he put in 
another class, which was marked C. The various 
factors that make up the advantages and dis- 
advantages of electric traction were discussed in 
considerable detail, and at far greater length than 
we can enter into here. This is a matter we regret, 
as Mr. Stillwell, on whom fell the burden of the 
discussion, gave some interesting and useful par- 
'ticulars. A good deal of stress was laid on the 
greater comfort to passengers secured by electric 

traction, more especially in regard to the absence of 
| grit and dirt from the locomotive. The possibilities 
of greater speed, and especially of more rapid 
acceleration, have been dealt with more than once 
| on recent occasions. 

| Mr. Siemens’s paper was quite a short contribu- 
| tion, covering only eight pages. It treated the 
|Subject of electrical traction historically. Par- 
'ticulars were given of the results of experiments 
/made in Germany in 1901, on the line equipped for 
‘the purpose by the German Government. These 
| experiments, as is well known, are by no means 
|complete ; but they are to be resumed by the 
| syn icate interested in the subject in ‘‘the near 
Provisionally it was considered, Mr. 

















| future.” 


in the sleeve J, when the pin M is dropped in, and Siemens stated, that German Government perma- 
the previous operation for one lip repeated. The | nent way was sufficient for a line on which electric 
lip angle and the backing-off are thus perfectly | trains could run at a speed of 125 miles an hour, 
uniform on both sides. Also broken drills can be | but the radius of any curve should not be less thau 
quickly re-ground, and backed-off to as perfect a|100 chains. The modified Siemens and Halske 
formation as when new. The thin emery wheel Q collector was well adapted for conveying the neces- 
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sary electrical energy at high tension and at the 
highest speeds. The fixed conductor used was 
efticient, and it was shown that high-tension cur- 
rents could be used direct without the intervention 
of transformers. A powerful syndicate has been 
formed to carry on the investigation of the question 
of electrical traction on main lines, and to judge by 
the tone of Mr. Siemens’s paper there are, in some 
quarters at least, sanguine hopes of success. 

Mr. Stillwell’s paper was another long contri- 
bution of forty pages, with illustrations, and was 
full of such information as the author is so well 
able to give. It is so full of detail that it would 
be impossible to abstract it. It gave a good many 
interesting facts in regard to the earlier history 
of the subject ; but the chief value of the paper 
consisted of its record of practical details and 
experience. 
Rattway Roiitwe-Stock. 

The discussion which took place in the Mecha- 
nical Section on locomotives and other rolling- 
stock was not of a very successful nature, and 
turned entirely on the respective merits of Euro- 
pean and American systems of sleeping-cars. There 
were two papers presented: one by Mr. W. 
Forsyth, of Chicago, and another was by Pro- 
fessor Edouard Sauvage, of Paris. A third paper 
was on the list, but was not presented. The first- 
named paper was profusely illustrated with photo- 
graphic reproductions of American engines. We 
have dealt so largely with the subject of American 
locomotives, in the articles which Mr. Hanbury has 
contributed to our columns on the rolling-stock 
in the St. Louis Exhibition, that to deal with 
the differert types illustrated will be unnecessary, 
In the latter part of his paper Mr. Forsyth referred 
to several of the prominent features of locomotive 
design, and it is to be regretted there were not 
some British engineers present to discuss the 
chief differences in the respective designs of the 
two countries and the reasons for these differ- 
ences. In respect to American practice, Mr. 
Forsyth dwelt on the fact that the barrels of 
boilers had been greatly increased in length, 
so that tubes 20 ft. long were frequently used. 
With the older fire-boxes, of about 42 in. wide, the 
larger express engines, and also freight engines, 
had to burn 150 lb. to 200 1b. of coal per square 
foot of grate per hour. The strong blast would 
then pull 10 or 15 per cent. of the unconsumed 
fuel through the tubes. Even then it was not pos- 
sible to secure the duty required. Formerly—up 
to about 1903—a fast passenger engine, with cy- 
linders 19 in. by 24 in., burned 3 tons of coal per 
hour, and since then 45 per cent. had been added 
to the cylinder capacity. It was therefore found 
necessary to increase the width of the fire-box to 
5 ft., 6ft., or 7 ft., but such fire-boxes are now 
styled ‘‘medium,” whilst others are of 8 ft. in 
width, and are used for anthracite coal. 

Higher evaporation has been obtained by the 
wider spacing of tubes, from § in. to in. or { in. 
In two engines with equal diameter of barrel and 
both with tubes 20 ft. long, one, built in 1903, had 
328 tubes, whilst the other engine, built a year 
later, had 83 tubes less, the heating surface being 
reduced from 4078 to 3053 square feet—a reduction 
of 25 per cent.. The width of the mud-ring and 
water space at the bottom of the fire-box was in- 
creased to 5in. The circulation of water was 
greatly improved and the efficiency of the heating 
surface increased. The efficiency of the fireman 
was dwelt upon as an important factor, both in 
regard to economy of coal and of repairs ; more- 
over, the capacity of a large locomotive was limited 
by the endurance of the fireman, and in some 
cases the economic size of the locomotive had 
been exceeded on account of the limit to the 
fireman’s strength. These facts led up to the con- 
sideration of automatic stokers, the need for which, 
we were told, was quite recognised on large locomo- 
tives. Mr, Forsyth holds that ‘‘ the requirements 
have been met in a very satisfactory manner ” by a 
stoker which has been on the market for several 
years. Professor Goss has given evidence as to 
its efficiency ; Mr. Walsh, superintendent of 
motive-power of the Chesapeake and Ohio Rail- 
road, says it saves 7 per cent. of fuel over the best 
fireman, and doubles that percentage as compared 
to an ordinary fireman; and Mr. Vauclain speaks of 
it as the coming device for locomotives. The type 
to which reference is made is the Day-Kincaid loco- 
motive-stoker, made at Cincinnati, Ohio; and it is 
strange, considering its virtues, that it has not been 


Mr. Forsyth explained that the piston-valve had 
modified materially the design of the cylinder and 
saddle, as well as the front frames, there being oppor- 
tunity for stronger construction of both cylinder 
and frame than with the flat valve. The Baldwin 
Company, he said, used nearly square section 
rings, the American Locomotive Company L-shaped 
rings. Leakage had been considered a defect of 
piston-valves, but a test made by the Master 
Mechanics’ Association’ showed that the leakage 
from piston-valves was 268 Ib. per hour, whilst 
that from flat- valves was 354 lb. per hour. 
The chief cause of loss with the piston-valves 
was from poor-fitting rings. With piston-valves 
provision must be made for removal of water from 
the cylinder. The lubrication of piston-valves 
while drifting needed attention. Reference was 
made by Mr. Forsyth to the Walschaert valve 
motion, which is to be tried in America. The con- 
stant lead when the valve travel was changed gave 
it an advantage over the Stephenson link. 

The bar-frame was still, we were told, the general 
practice, and it did not seem feasible to adapt any 
other form to the general design of American loco- 
motives. With trailing-wheels double-plate frames 
were frequently used, the plates being 13 in. deep, 
the inner one 1} in. thick, and the outer one 1} in. 
Broken frames ‘‘are as frequent as ever,” in spite 
of the attention paid to their design. The contribu- 
tory causes of broken frames was poor design, imper- 
fect welds, faulty material, inertia of the boiler 
when striking an obstruction, or when brakes are 
suddenly applied where high cylinders are used, and 
the presence of water in cylinders. More locomo- 
tive frames were now made of cast steel, of 
75,000 lb. per square inch tensile strength, 
than of forged iron, the former being considered 
the better material. Notwithstanding, as many 
frames of cast steel had been broken as of wrought 
iron. This was attributed to lack of anneal- 
ing or overheating in casting. . The proper heat 
treatment of frames needed studying. 

In concluding, Mr. Forsyth gave particulars of 

two examples of locomotive performance. Con- 
solidation engine of the Lake Shore line hauled 
86 loaded coal-cars, weighing 5600 tons, from 
Youngstown to Ashtabula, a distance of 59 miles, 
in five hours. The grades did not exceed 0.3 per 
cent. The passenger locomotives of the ‘‘ Atlantic” 
type, handling the Alton trains between Chicago 
and St. Louis, hauled nine cars, weighing 500 tons, 
at an average speed of 46 miles an hour. These 
engines weighed 183,800 lb. The engines of the 
‘* Pacific” type, on the same road, hauled 12 cars, 
weighing, with passengers and baggage, 675 tons, 
at 46 miles an hour, their total weight being 
219,000 Ib. 
The contribution of Professor Sauvage was of a 
comparatively brief nature. Our readers will 
remember the interesting communications M. 
Sauvage has made to the Transactions of the 
Institution of Mechanical Engineers within recent 
times. In view of these it is not necessary that 
extended reference should be made to the paper 
read at St. Louis. 


THe MANUFACTURE OF STEEL. 


In the section devoted to materials of con- 
struction there were two papers on the manufacture 
of steel; the first by Mr. William Metcalf, of 
Pittsburg, and another by Mr. Bradley Stoughton, 
of New York. Mr. Metcalf’s contribution was of 
a brief nature, and gave a comparison of the pro- 
duction of steel in the United States in the years 
1892 and 1902. The figures relating to the wonder- 
ful increase in the manufacture of steel during late 
years in the United States are fairly well known to 
our readers, and they are well brought out by Mr. 
Metcalf’s figures. The paper, which wasa brief one, 
devoted a paragraph to the fashionable subject of 
heat treatment, which the author described as ‘‘ no 
new thing.” This is perfectly true; the, for long, 
inexplicable success of, at least, two well-known 
firms of steel-makers having been due to the system 
of heat-treatment they had developed. 

Mr. Stoughton’s paper was a much larger con- 
tribution. It treated of the metallography of steel 
at some length, beginning with the elements of the 
subject. It will doubtless form a valuable source 
of informatiou to many students of metallurgy. 
The paper was dividel into three parts, the first 
being devoted to the history of the development of 
the metallography of steel ; the second part to the 
relation between the microstructure of steel and 


a microscopic study of faulty steel. The then 
approaching meeting of the Iron and Steel Insti- 
tute in New York probably had some effect in 
drawing the attention of steel-makers from the 
Congress, for they were certainly not strongly 
represented. 


CEMENT AND CONCRETE. 


This appeared a more attractive subject that 
steel, for there were six papers—some of consider- 
able length—on cement and on concrete or its 
various applications. The first on the list was a 
long and interesting contribution from Mr. R. W. 
Lesley, of Philadelphia, on ‘‘The Manufacture of 
Cement.” The paper was of considerable length, 
and of a comprehensive nature, giving a general 
description of the Bases from the mining of the 
raw material onward, the matter being illustrated by 
a number of excellent engravings. Statistics were 
also given showing the growth of the industry 
in the United States. From a diagram exhibited it 
appeared that in 1890 the ‘‘ domestic production ” 
was about a third of a million barrels, whilst in 
1903 it was close upon 21 million barrels, <A 
notable feature about the curve was its almost un- 
varying regularity. During the same period the 
imports have increased slightly, though this curve 
shows considerable deviation; thus in 1891 it 
touched three million barrels, and ten years later 
it had fallen to one million. In 1903 the imports 
were about 2 million barrels. It is worthy of 
note that the English exports of cement were over 
3? million barrels in 1890 ; whilst in 1903 they had 
fallen to less than 2} million barrels. Our home 
consumption has, of course, increased enormously, 
having, within a few barrels, exactly doubled durin 
the ten years, and in 1900 it stood at close on 10 
million barrels. The ever-growing use of cement 
in engineering structures, and the possibilities of 
improvement in processes cf manufacture over the 
old primitive methods, too long retained, make 
Mr. Lesley’s paper of much interest. 


ConcRETE AND ConcrETE STEEL. 
The remaining five papers, which included con- 
crete in their scope, were dealt with on the second 
day of the meeting, Wednesday, October 5. The 
subject was ‘‘ Concrete and Concrete-Steel ;” the 
authors of the respective papers being Mr. Edwin 
Thacher, of New York; Captain John S. Sewell, 
U.S.A.; Fr. von Emperger, of Vienna; Mr. Armand 
Considére, of Paris; and Mr. J. J. L. Bourderer, 
of the Hague. The latter paper was not presented. 
Mr. Thacher’s paper was devoted chiefly to giving 
a general summary of the development of concrete 
and concrete-steel construction. The author put 
on record that the inventor of Portland cement was 
an Englishman, Joseph Aspden, whose name 
might be better known in his own country with 
justice to his claim to distinction. This was in 
1813, but the cement was not used in large 
quantities until many: years later. The rotary 
kiln was invented, in 1885, by another Englishman, 
Frederick Ransome; but his countrymen had 
not the enterprise to take advantage of his 
ingenuity, so that it remained, as Mr. Thacher 
said in his paper, for the United States to 
perfect it and make it a commercial . success. 
The author referred to the various uses of concrete 
in the construction of Government works, such as 
locks, dams, fortifications, and“buildings. This 
was a branch of the subject later referred to by 
Captain Sewell, of the United States Corps of 
Engineers, who gave at considerable length valu- 
able details of practice followed in the construc- 
tion of Government works. Concrete-steel build- 
ings, Mr. Thacher said, were superseding to some 
extent steel skeleton construction for tall buildings, 
Mr. E. L. Ransome, of the American Society of 
Civil Engineers, having done more than any other 
engineer to promote the construction of buildings 
of this character. A list of some of the most im- 
portant was given. It included a borax factory, 
partof four stories, a church 140 ft. by 90 ft. by 
23 ft. high, a court-house and jail, office buildings, 
atank building, &c. The Ingolls building, Cin- 
cinnati was, the paper said, the boldest example. 
It was of sixteen stories, besides a basement, 
sub-basement, and attic. The height was 210 ft. 
Many notable concrete-steel chimneys had been 
constructed ; one 150 ft. high and 7 ft. inside dia- 
meter at the base, another 158 ft. 6in. high and 11 ft. 
in diameter. Other uses for concrete steel were 
mentioned, such as the construction of grand stands 








regularly adopted, as Mr. Forsyth says. 





its physical characteristics ; and the third part to 


—one to seat 26,000 people—street railroad foun- 
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ROCK AND ORE-CRUSHING MACHINERY. 
CONSTRUCTED BY HADFIELD’S STEEL FOUNDRY COMPANY, LIMITED, ENGINEERS, SHEFFIELD. 
(For Description, see Page 572.) 
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—- \SSi | specified, but practice had shown that better 
A results were obtained with a mixture wet enough to 
quake decidedly after moderate ramming. ‘‘ Drown- 


ing,” however, seriously injures the best cements. 
On the important question of the preservation of 
steel embedded in concrete, Captain Sewell gave 
some valuable information. If salt water or 
sand from the sea-shore were used, and moisture 
| were present in the structure after setting, the 
| steel would corrode. It was also surmised that 
steel might suffer from its own impurities. In 
regard to fire-resisting, it appeared that brickwork 
laid in cement mortar was the best material, but 
was heavy, whilst the terra-cotta work usually 
applied was not sufficiently substantial ; but concrete 
of various grades covered the entire ground between 
brickwork and commercial hollow tiles. Subjected 
to heat, the water of crystallisation in cement was 
gradually lost, and with it much of the strength of 
the material ; but in actual fires the process was slow. 
Captain Sewell considered that to do concrete-work 
in freezing weather was too hazardous for safe 
practice ; for though cases were on record where 
freezing, more than once, during the progress of 
setting had done no harm, there were others where 
considerable damage had been done‘from this cause. 

Mr. Thacher gave the results of.an interesting 
test made upon this subject made by Mr. W. A. 
Rogers, the results being of a nature to lead to 
the conclusion that freezing before setting does 
not injure Portland cement concrete. The cement 
was mixed with salt water, and it was considered 
that its use largely counteracted the effect of cold 
in causing slow hardening. Other tests indicated 
the salt was not beneficial. Other results were 
given during the discussion, but there was a lack of 
agreement between them, which indicated that 
further experience was needed to decide the ques- 








Fic. 3. Rout CrusHer. 


dations, cross-ties, or sleepers for railroads—these | 
have only been tried experimenta'ly yet; reser- | 
voirs, dams, tunnels, street pavements, crib- work ; 
storage bins for grain, coal, &c.; tanks and stand- 
pipes, piers, sewers, floors, piles, bridges, and in 
many other positions. 

Captain Sewell preferred the term ‘‘ reinforced 


descriptive. Formerly the greater part of concrete 
work in the United States was executed in 
‘‘ natural” cements of the Rosendale, or Roman, 
class, Portland cement only being used where 


| special strength or hardness was needed ; but the 
|\lower price of the latter material had led to_ its 
In early days of concrete- | 


concrete” to ‘‘ concrete steel,” as being more truly | making rather dry mixtures were nearly always | rounding landscape, however adm 


more extensive use. 


tion. 

Mr. von Emperger’s paper dealt with concrete- 
steel bridges. It was accompanied by some illus- 
| trations, which indicated that by the use of this 
material there is a possibility that pleasing struc- 





tures may take the place of the ordinary girder- 


bridges that are often not in moaning = the = 
irable they may 
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from a purely utilitarian standpoint. Formerly (in| steel and powders, the author described the Wood- 
1894) three systems, all of arched structures, were in| bridge gun, the Brown and the Crozier wire; guns. 


vogue : that in which two sets of wire-netting were 


used (Monier system) ; that characterised by two sets | 
of armatures of rolled section—one horizontal and | 
one curved (Wunsch system) ; and a third having’ 


curved I beams on arched lattice girders (Melan 
system). Mr. Thacher proposed using independent 
fiat steel bars near the intrados and extrados. This 


arrangement was afterwards combined with the| 


Melan system. Another variety introduced was the | 


application of three hinges—two at the springing 


The breech mechanism and firing mechanisms were 
next discussed, and led up to the question of 
rapidity of operation. Automatic loading-trays and 
automatic breech-opening devices were the remain- 
ing subjects. The paper was well illustrated. 
Captain O’ Hearn claimed that in no other form of 
engineering structure had greater progress been 
made in the United States during the last decade 
than in the design and construction of sea-coast 
gun-carriages; and he considered that the ad- 


lines and one at the crown. Other methods and | vantages due to the system were so great as to 
variations of design were referred to and illustrated. | demand its adoption, in spite of the considerable 


Mr. Hennebique adopted the Wunsch system of | defect of greater complication. 


The development 


strengthening the arch by using the spandrel walls, | of service disappearing-carriages in America was 
being the first to use plates of larger span with a’ traced, the matter being illustrated by engravings. 


vaulted underside, the plates being reinforced with 
arched ribs. This plan admitted of the reduction 
of the dead-load ; and as in bridges of large span 
this was almost the only consideration, the construc- 
tion was considered well suited for them. A bridge 
of three spans over the river at Chatellerant was 
the first highway bridge of this nature. The middle 
span was 164 ft., and the two side spans 131 ft. 
each. The rise of each arch was one-tenth of 
its. span, The whole structure was of one 
piece, and consequently showed a number of 
cracks. The author gave a description of a 
bridge which he had designed, in which he con- 
templated the use of arched ribs vf hooped con- 
crete. This design was of an interesting nature, 
and the description was illustrated by engravings 
in the paper; but the bridge has not yet been 
built. The author gave particulars of the con- 
struction of concrete beam steel bridges, and the 
paper concluded with calculations of stresses and 
other technical matters, 

Mr. Considére’s paper was of a briefer character 
than those which preceded it. The author is the 
Inspector-General of the Ponts et Chaussées of 
France, and, as is well known, has given a good 
deal of attention to the investigation of the technical 
side of the subject of reinforced-concrete construc- 
tion. The paper dealt briefly with the materials 
used, the arrangement of the principal members, 
on calculations for bending moments and shears, 
and for the sizes and deformations of reinforced 
beams. Examples of works of this nature were 
mentioned. 

. ORDNANCE. 

The Civil Engineers’ Congress hada military 
section, in which questions more relating to the art 
of warfare by land and sea were discussed. On 
the first day of the meeting—October 4—six papers 
on ordnance were down for discussion, as follow :— 
‘*Ammunition for Cannon,” by Captain Thales 
L. Ames, U.S.A. ; on ‘‘Gun-Construction in the 
United States,” by Captain Odus, C. Horney, 
U.S.A. ; and on ‘‘Sea-Coast Gun-Carriage Design 
and Construction,” by Captain Edward P. O’ Hearn, 
U.S.A. The remaining three papers on the list 
were not presented. They were ‘respectively by 
Lieut.-Colonel H. C. L. Holden, R.A. ; Captain 
G. W. Barr, U.S.A., and Captain J. J. Thompson, 
U.S.A. All these authors are of the United States 
Ordnance Department, except Colonel Holden, 
who is Superintendent of the Royal Gun Factory 
at Woolwich. 

It would be impossible for us to deal adequately 
with this subject in our present report. Captain 
Ames traced the development of smokeless powder 
from earliest times, by no means confined to recent 
years, as some appear to think. The author's 
record began with 1847, when it was discovered, 
shortly after nitro-cellulose was first known, that 
it was soluble in a mixture of ether alcohol ; 
the solution thus obtained was used for surgical 
purposes. The subsequent steps in the develop- 
ment of the invention of smokeless powder are 
fairly well known, and they were admirably brought 
together in Captain Ames’s contribution, the work 
of Nobel, Abel, Dewar and others being mentioned. 
The subjects of fuzes, primers, and projectiles were 
also dealt with. 

Captain Horney’s paper, which was of consider- 
able length, showed in a general way the changes 


which ten years had brought about in the design | irrigation. 





IRRIGATION. 


There were five papers on irrigation before the 
Congress, the authors being Mr. Elwood Mead, of 
Washington, Sir Hanbury Brown, Mr. J. E. de 
Meyier, of the Hague, Mr. P. L. Salvador, of 
France, and Mr. M. M. O’Shaughnessy, of 
California. 

Mr. Mead dealt with the subject in its applica- 
tion to the United States, giving first statistics of 
its extent and development. The figures are 
somewhat more impressive than many probably 
imagine. In 1902 there were 10 million acres of 
land under irrigation, and of this 600,000 acres 
were in the rice-fields along the Atlantic and Gulf 
Coasts, 400,000 acres in the semi-arid region, and 
6000 acres in the humid States ; the remainder of 
the area was inthe arid region. To reach this land 
5Y,243 miles of main canals and ditches had been 
built, whilst the laterals leading from these canals 
to the fields represented an azgregate length of 
many times that distance. Since 1902 rapid pro- 
gress had been made, and there were in the United 
States 150,000 irrigated farms. It would be a con- 
servative estimate to say that 200 million dollars 
—or over 40 million pounds—had been expended 
on irrigation development. Nothing, it was said, 
was more significant than the increasing value of 
water, the rights to it in Colorado alone being 
estimated at 90 million dollars. The greater de- 
mand for cities, for industrial and domestic 
purposes, leading to this end. Irrigated lands 
that now sell at from 100 dols. to 1000 dols. 
an acre would be worthless without irrigation. The 
author traced the history of irrigation in America 
back to the early Spanish days, when the Indians 
were found practising it. Modern irrigation began 
with the settlement of Utah by the Mormons. 
Brigham Young bought all the rights of. City 
Creek for 500 dols.; the estimated value now is 
1,600,000 dols. Particulars were given of many 
irrigation schemes and their bearing more especially 
in regard to the social and political problems in- 
volved. 

Sir Hanbury Brown, the late Inspector-General 
of Irrigation in Egypt, dealt with irrigation as 
carried out in India and Egypt. In regard to the 
latter country, Sir Hanbury’s contributions on the 
subject to the Transactions of the Institution of 
Civil Engineers, and to the Engineering Section 
of the British Association during the recent 
meeting at Cambridge, will be within the _re- 
collection of many of our readers. In speak- 
ing of India, he gave particulars of the systems 
pursued in earlier days before Western engi- 
neers appeared on the scene, going back to a 

riod 300 years B.c., and speaking of the work of 
Timur the Tartar, who took much interest in the 
subject. Although great progress had been made 
during the last half century, it was remakable how 
small a quantity of the available supply of water in 
the country had been diverted for the benefit of 
man; indeed, it was not physically possible to 
utilise for irrigation more than a small proportion 
of the gross water supply. It had been éstimated 
that the water evaporated from the ground, and 
that which sustained plant-life, and the moisture in 
the soil amounted to 59 per cent. of the gross rain- 
fall of India, 35 per cent. was carried to the sea by 
the rivers, and only 6-per cent. was used for 
The construction of storage reser- 


and construction of heavy cannon in the United | voirs to hold the surplus water of a season of 
States. The whole subject is so full of technical | plentiful rainfall for use during one of drought 
detail, much of acomplicated nature, that again it) was a scheme that greatly attracted philanthro- 
would be impossible to abstract the paper in a rea- pists ; but on the alluvial plains storage on a con- 


sonable manner within our limits of space. 


After | siderable scale was not possible, as the area needed 


dealing geverally with elementary considerations, | for reservoirs would equal that which -might be 
such as the pressure curve and improvements in! benefited. Again, for many years the reservoirs 





would be filled as provision against drought that 
would not arise. In the Western ghauts, where 
water might otherwise be advantageously stored, 
the physical conditions were difficult. Dams of 
great height would have to be provided, tortuous 
delivery channels would be needed, and the pre- 
valence of cyclonic storms would render the reser- 
voirs a danger to the valleys. Although India 
might hope for a large extension of useful irriga- 
tion works, only a small percentage of the water 
that now flowed to the sea could be hoped to be 
stored for useful purposes, The earlier canal 
systems of modern times, such as the Delta works 
of the Cauvery and Godaveri, in Madras, and 
others were mentioned. The Chenab Canal was 
the latest of the great systems, being the largest 
and most interesting from several points of view. 
The water was led through 400 miles of main canals 
and 1200 miles of distributaries. The tract served 
was formerly almost uninhabited ; but a new popu- 
lation of a million of people had now found home- 
steads in the region. 

Mr. J. E. de Meyier treated upon the subject of 
irrigation in Java. The paper was of considerable 
length, the author dividing it into sections, dealing 
with given districts in detail. The contribution 
should be of considerable use for purposes of refer- 
ence. 

Mr. Salvador dealt with irrigation in France, 
speaking of the climatic conditions, the legal and 
economic aspect of the subject, as well as other 
considerations. 

Mr. O'Shaughnessy gave particulars of the 
development of irrigation projects in the Hawaiian 
Islands. Here operations have been carried out of 
late years by private corporations owning sugar 
estates. The work appears to have been of an 
interesting nature, and by it areas of what was 
formerly arid soil have been converted into produt- 
tive sugar-cane land, although at some considerable 
cost. The rainfall, Mr. OShaughnessy said, was 
peculiar owing to the action of the trade winds ; on 
the north-east slope 60 in. to 200 in. per annum was 
quite common, while on the leeside of the slope there 
might be only 10in. to15 in. Of the 400,000 tons 
of sugar produced each year, half was due to irri- 
gation. The water supply was derived by pumping 
ground waters or by gravity, and the interception 
of ground waters by tunnelling. The islands, asa 
rule, were quite rugged. On the Island of Vahu, 
only 12 miles wide and 35 miles long, the yield 
daily from wells and sumps was 250 to 300 million 
gallons, the source of supply being porous strata 
found at a depth of from 400 ft. to 800 ft. below 
sea-level.. The static level of the water in the wells 
varied from an elevation of 40 ft. above the sea at 
Honolulu to 22 ft. 16 miles westward. The islands 
were all of porous stratified lava of ancient central 
cones. The artesian condition of Oahu was caused 
by a tight coral and clay cushion, which rested on 
the foreshore, and prevented the water escaping to 
the sea. In none of the other islands was this 
condition found. One of the most interesting 
features mentioned by Mr. O’Shaughnessy was the 
supply of water obtained by driving tunnels into 
the lava formation at high altitudes. The result 
was uncertain, but a two-million-gallon flow had 
been developed at an altitude of 1400 ft. by means 
of a 500-ft. tunnel, and a six-million-gallon daily 
flow had been developed at an altitude of 2600 ft. 
On the other hand, 15 miles of agueduct tunnel had 
been cut without ground water in any quantity 
being intercepted. About a million gallons of 
water are needed per diem for each 190 acres of 


sugar cane. 
(To be continued.) 








HADFIELD’S CRUSHING MACHINERY. 

Wirnin the past few years the Hadfield Steel 
Foundry Company, Limited, of Sheffield, has entered 
very extensively upon the construction of stone and 
ore-crushing machinery, and has added two large 
machine-shops to the t Hecla Works for this pur- 
pose. The result has been not only improvement. of 
details in design of the various types of crushing 
machines, but also the application of metals not 
hitherto employed, but suggested by the research 
work in this direction undertaken by the managing 
director of the company, Mr. R. A. Hadfield. Cast 
steel is very extensively employed where formerly cast 
iron was almost universally used. It is scarcely neces- 
sary to point out that the steel parts, while weighing 
only half those of iron, have three times the strength. 
The ‘‘ Era” manganese steel, introduced by Mr. Had- 
field in many other connections, is also utilised here 
partly for liners, jaw-faces, and teeth for crushing- 
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rolls. The consequent reduction in weight is the 
more important, as crushing plant is often required to 
be of a portable nature, and in any case has frequently 
to be sent to countries where railway facilities are 
limited. As a consequence, the reduction of transport 
charges is a great advantage. 

We illustrate on page 570 the Hadfield: and Jack 
patent ‘‘ Heclon” gyratory breaker, in the design of 
which there are several important departures. At the 
first glance it ynight be assumed that this is an ordinary 
rotary grinder ; but that is not. so, for it comprises 
many departures from the usual construction. In 
all other machines of this type the crushing-head 
or cone is fixed on a solid shaft, and the downward 
thrust is taken at the lower end of the shaft. This 
is said to be objectionable, because the shaft is 
thus supported where motion is greatest, and there 
is set up a frictional resistance which develops con- 
siderable heat, and this interferes with the smooth- 
ness of working and adds 'to the power required for 
driving. Again, the conditions are such that dust 
finds its way into the eccentric. In the Hadfield 
system the central shaft is hollow, and its bearing is 
at the upper end, where motion is practically nil; 
while the fact that the hollow shaft fits over the out- 
side of the eccentric results in all dust and dirt being 
effectually excluded. It is scarcely necessary to point 
out that with the hollow shaft there is less likelihood 
of invisible flaws, so that this important piece of the 
crushing plant is more likely to be reliable. There is 
also increased rigidity. 

As shown in Fig. 1, the ‘‘Heclon” breaker consists of 
a body portion constructed of cast iron, with a base- 
plate of the same material, and a diaphragm run- 
ning in a diagonal direction for the passage of the 
broken stones or ore ; the upper portion of the body 
is of cast steel, and is lined with manganese-steel 
concave ribbed plates. Above this there is a cast- 
steel hopper securely attached by bolts. In this 
hopper is formed a three-legged spider connect- 
ing with and supporting the boss. The conical 
head forming the breaker is, as shown, carried 
on the hollow steel shaft, and the arrangement 
of the operating gear constitutes an interesting 
feature in the design. The shaft does not revolve 
this head, which, by the way, has an outer mantle of 
‘‘Era” manganese steel; the motion given is purely 
oscillatory or gyratory, and such rotation as may occur 
in practice is entirely due to the frictional action of 
the stone or ore between the head and the concave 
plates. The oscillatory motion is transmitted to 
the shaft and thence to the conical head by means 
of an eccentric boss, cast on the base gear-wheel, 
which latter is operated by a bevel-pinion on the hori- 
zontal shaft shown. There is securely attached to 
the base-plate a steel shaft marked A, which takes 
the thrust from the eccentric boss of the wheel 3. 
The eccentric boss on the bevel-wheel works inside 
the hollow steel shaft C. Anti-friction metal bushes 
are placed between the shaft A and the inner surface 
of the eccentric boss, and also between the outer 
surfacs of the eccentric boss and the inner surface 
of the hollow shaft, in such a manner that they 
can be easily taken out to be examined when neces- 
sary. The weight of the hollow shaft is carried on 
a special bronze ball at the top, where, as we have 
already said, the motion is practically nil. The degree 
of fineness to which the material is crushed can be 
regulated by winding the centre shaft D up or down 
through the medium of the worm and worm-wheel, 
shown at the lower end of the shaft. 

As will readily be appreciated, the eccentric bear- 
ing requires careful lubrication, and the manufacturers 
make it a special point that only the best oil should 
be used for this purpose. The method of conducting 
the oil to the eccentric and to the other parts is 
a, A constant supply passes over the inner 
and outer bushes, the oil being fed from a box placed 
some feet above the level of the main bearing through 
two small tubes; it passes up the hole bored in the 
centre of the shaft, a constant drip of oil being main- 
tained. The oil from the bearing finds its way partly 
under the dust-cap E, and partly past the inner bear- 
ing down to the trad 0%, whence it drops through 
the small pipe F into a receptacle placed there for the 
purpose of recovering it for filtration and subsequent 
use, 

In order to secure absolute freedom from dust in 
the main eccentric bearings a cast-steel ring E is 
placed outside the hollow shaft resting on the boss 
of the horizontal wheel. As this ring is constantly 
coated with oil from the lubricating arrangement, in 
the manner already referred to, there is no possi- 
bility of dust finding its way into the bearings 
through this channel. In order to prevent dust or 
light particles getting down into the gear from the 
crusher-head another dust-collar G is provided at the 
base of the head. This rests on a projecting trunk 


running * from the inclined diaphragm in the body 
of the machine. 


The machine is driven by means of a belt working 
ona pulley, shown in section to the right of Fig. 1. 


This drives 


and a bevel-pinion on to the horizontal bevel-wheel B. 
A very long bearing is provided for this shaft, lined 
with anti-friction metal. The parts of the machine 
subject to abrasion by stone have renewable liners 
of manganese steel. The inclined diaphragm and the 
arms of the spider are protected by their cast sheets of 
this metal. ~ As regards the mantle over the: cone, 
great care has been paid to secure absolute metallic 
contact. The inner surface is coated with hard white 
alloy,. which can be made perfectly ‘smooth. and 
regular, so. as to insure a close fit on. the head. 
Not only is there reduction in weight, but chilled iron, 
used similarly in other breakers, has to be of such 
thickness that there is great danger of hidden defects. 

It may be.added that the Hadfield Company have in 
course of manufacture at the present time ten of these 
gyroscopic breakers of the largest size for the Preniier 
(Transvaal)’ Diamond Mines, Limited. They will be 
used for breaking the diamondiferous blue ground, 
preparatory to its further reduction by large crushing- 
rollers, This is one of the largest single orders yet 
placed: for crushers, the combined capacity of the: ten 
machines being upwards of 1000 tons per hour. 

Fig. 3 on page 570 illustrates a type of roll crusher 
which is now largely used for dealing finally with 
partly-crushed material.. This machine is gear-driven, 
and is intended to receive the flat spalls or slivers in 
macadam-making plants, and to reduce the same to 
cubical product. .. The special feature here again is the 
improvement in the metal used in construction. The 
rolls are greatly strengthened by the use of cast steel, 
where hitherto cast iron has been used, and the side 
frames are entirely of steel castings.. The rolls them- 
selves are provided with renewable shells of manganese 
steel. The illustration reproduced shows toothed rolls, 
and for this manganese steel is particularly satisfac- 
tory, as it enables the teeth to be made longer and of 
a form more satisfactory for crushing. Prior to the 
introduction of manganese steel by Mr.. Hadfield, 
chilled cast iron was regarded as the only metal of 
sufficient hardness to resist wear ; but, lacking tough- 
ness, the teeth had to be made either very heavy or 
very short. With manganese steel it is possible to 
make the section not only thinner, but to adopt longer 
teeth, and thus procure a better sample of stone with 
much longer life to the roll shells. 

Figs. 4 to 7 on page 571 illustrate the reciprocating 
stone-breaker, as made by the company, on the well- 
known Blake principle, but improved by the introduc- 
tion of the special metals which considerably modify the 
details. The body is made of cast steel, the necessary 
stiffness being afforded by ribs, as shown in the photo- 
graphic view. The ‘“pitman” and the swinging jaw- 
stock are also made of cast steel, the reduction in 
weight lessening the motive power necessary per ton 
of material crushed. The toothed front of the jaw- 
face, as shown in the view, Fig. 7, is of manganese 
steel, while the back has V-grooves, to reduce the 
amount of metal required. These grooves are filled 
with a special mixture of hard spelter, the surface 
being left perfectly true, so as to ensure a satisfactory 
contact with the cast steel of which the main frame 
and jaw-stock are made. Jaw-faces thus made can be 
reduced in weight safely to a quarter of that necessary 
when chilled iron is used. This arrangement also 
facilitates transport and repair, and decreases the 
over-all dimensions of the machine. All toggle-plates 
and toggle-bearings are also made of manganese steel. 
This class of crusher is made by the firm in eight sizes, 
ranging up to 30 in. by 18 in., as shown in Fig. 6. 

Fig. 8 on page 571 illustrates a special type of 
revolving screen designed by the Hadfield Company, 
the main purpose of which is to prevent rapid wear. 
The screen is formed of steel, and is supported on 
friction bearers at one end, and on trunnion bearings 
at the other, so that the whole of the interior is free 
for the passage of stone, there being no spider arms 
or other projections. The perforated plates are held 
in place simply by four angle-bars, running from end 
to end; they are not, therefore, bolted or riveted in 
position. Where the bar comes in contact with the 
screen, thin strips of manganese steel are bolted to 
it for protection against the action of broken stones 
Each barrel, of different mesh, is not connected cir- 
cumferentially to its neighbour, but is simply held in 
position by the grip of the four angle-bars. In the 
machine shown there is an outside ring for fine sifting. 
The arrangement is such that, while the screens are 
of durable metal, they can be instantly removed by 
unscrewing the bolt securing the angle-bars—an opera- 
tion which only occupies a few minutes. 

Messrs. Hadfield are also manufacturing elevators 
and conveyors, and are using manganese steel for the 
links, pins, sprocket wheels, and other parts subject 
to great wear and abrasive action. They have made a 
large extension of their machine-shops for dealing 
exclusively with crushing machinery, conveyors, &c. ; 
and we show in Fig. 9 on page 574 a view of one of 
the two bays devoted to this work, the other being to 
the right of our illustration. It accommodates 4 very 
complete installation of machine-tools, the special 
feature, perhaps, being the large amount of grinding 


—— of manganese steel for the working parts 
of the machines. There are also the usual lathes and 
shaping machines, and all the tools are driven by 
electric power. The illustration shows the erect- 
ing-shop, and suggests by the number of. gyratin 

crushers, reciprocating machines, and screens, as wel 
as conveyors, the extensive character of the production 
of the Hadfield Company in this new branch. It may 
be added that the well-known firm of gold-minin 

experts, Messrs. Fraser and Chalmers, have adanted 
Hadfield’s jaw-crushers and ‘‘ Heclon” gyratory 
breakers for all their South African requirements. 








FIRST-CLASS SALOON FOR THE SOUTH- 
EASTERN AND CHATHAM RAILWAY. 
THERE is a constant tendency towards a higher 

standard of comfort in railway travelling, chiefly 
owing to competition, and every concession made to 
passengers in this direction appears to create the 
expectation that something more will be granted. 
We have only to look back over not a very long time 
to see how important many of these concessions have 
been. The improvement commenced on the Northern 
lines, but it has recently extended, to those south of 

London, and now the South-Eastern and Chatham 

Railway Company can boast some of the best and 
most comfortable carriages in the country. One of 
these we are able this week to illustrate on our two- 
page plate and on page 578, wherein is shown a first- 
~-3'8" 


7. 


Fig.6. 





class bogie saloon, a number of which are being con- 
structed in the company’s works at Ashford, Kent, 
from the designs of Mr. Harry S. Wainwright, 
M. Inst. C.E. 

These handsome carriages are 50 ft. 1 in. long over 
the bodies, and 8 ft. 0? in. wide over the side mould- 
ings, the height from rail to the ie 4 of roof outside 
being 11 ft. 84 in:, and the height of the compartments 
from floor to the under side of roof-boards 7ft. 5in. » 

If reference be made to our illustrations, it will .be 
seen that the design of the carriage is very good, and 
the fittings include all the usual up-to-date appliances. 
Fig. 1, page 578, is a side elevation and haltf-longitu- 
dinal section; Fig. 2 isa plan; Figs. 3, 4, and 5 are 
transverse sections ; while Figs. 6 and 7, above, are 
respectively an elevation of one end of the carriage 
and a half elevation of the other. Coming to the 
details of construction, shown on our two-page plate, 
Figs. 8 and 9 are vor peor: a side elevation of 
half the frame in detail and a half-plan of the same ; 
while Figs. 10 to 13 are views of the framing in 
section. ‘The carriages are designed to accommodate 
one or two separate parties, the body being divided 
at the centre by a partition and a sliding-door, and 
having a lavatory compartment at each end. The 
framework of the bodies is of teak, while Hondur 
mahogany is used for the facias and panels. " 
The doors, which are 2 ft. 3 in.: wide,.are fitted 
with W. 8S. Laycock’s window-balances and draught- 
excluders.. These can be seen in Fig. Poe 

Each saloon compartment is. 21 ft. 53.in. long, and 
is furnished with two settees 5 ft. long, eight mov- 
able easy chairs, and two single transverse seats, thus 


accommodating fourteen passengers in each compart- 
ment, or twenty-eight for the entire carriage. 
tables in the saloons are framed with end-standards, 
and are fitted with net-baskets underneath for the 
reception of papers and parcels. 
and 5 show the arrangement very clearly. 


The 


Figs. 1, 2, 3, 4, 


The inside cabinet-work of:the saloon compartments 


is of West Indian satinwood, relieved with mahogan 
mouldings and mahogany pilasters; and the 
of the lavator 
Emdeca panellings. The upholstery is covered with 
green moquette velvet having a figured desi 


nis 
compartments is of mahcgany, with 


Uralite panelling is used on the inside of the roof, 


and on this Lincrusta decoration is fixed. 


As will be seen on reference to Figs, 8 and 9, the 








through the medium of safety breaking- pins 





work which is undertaken in connection with the 


underframing is of the composite type, being built up 
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CRUSHING MACHINERY -AT THE HECLA WORKS, SHEFFIELD. 


(For Description, see Page 572.) 





partly of steel and partly of wood. The sole-bars are 
of angle-steel 9 in. by 34 in. by ? in., and are stiffened 
between the bolster bearers by a steel flitch-plate 3 in. 
thick. The bolsters are formed each of two steel 
channels 10 in. by { in. by 34 in. by 4 in., framed to 
take the bogie centre-bearing, and riveted at their 
ends to the angie sole-bars. The intermediate cross- 
bearers, longitudinals, and headstocks are of white 
Quebec oak. 

The arrangement of the buffing and draw-springs is 
shown clearly in the figures on our two-page plate. 
The springs themselves are Messrs. A. G. Spencer’s 
india-rubber cylinders, which are mounted in the 
centre of the underframe, and the connection to the 
corner buffers is by an equalising beam which is 
pivoted to the central buffer plunger. 





The bogie-trucks are of pressed-steel plates, and the 
wheel-base of each bogie is 8 ft. The bolster springs 
are elliptical, four to a set at each bearing, and the | 
truck springs are 5-ft. span, and are furnished with | 
india-rubber auxiliary springs at their ends. The | 
wheels are Kitson’s cushion type. 

In conformity with the company’s practice, the 
carriages are painted lake colour, and are fine-lin 
with gold, They are fitted with the automatic 
vacuum brake, to which the passenger communication 
apparatus is connected, and are lighted by electricity | 
on Stone’s system with double batteries. 

From the preceding des«ription it will be seen that | 
the saloons have been skilfully designed. The interior | 
decoration is in excellent taste, while the comfort of | 
the passengers has been carefully studied. 





Goal. In SweprEn.—The working of the West Swedish 
coal-mines in Scania continues to give satisfactory results, 
and Jast year the aggregate output amounted to 320,390 
tons,. amounting in value to about 150,000/. Coals are 
worked at seven places, the Billesholm mines yielding 
the‘largest output, and Higariiis and Skromberga coming 
next. The Swedish State railways buy Scanian coals 
for about 40,0007. annually, and the coals are also being 
extensively used for industrial purposes. The Scanian 
mines also yield a considerable quantity of fireproof clay, 
of which 172,718 tons were worked last year. 





lee eastern mills have secured a large quantity of 
| large orders they are 


Fic. 9. THe Erectinc-SHop, 


NOTES FROM THE UNITED STATES. of coke a day for the rest of this month, and 1500 tons 
PHILADELPHIA, October 17. | 4 day thereafter. A contract for 25,000 tons of forge 
THE greatest activity in crude iron is shown in basic | iron has been placed by manufacturers to fill orders for 
and forge. Northern pig iron is hardening in price, | the Pennsylvania Tunnel at New York. ; 
and all grades of southern pig are we yf higher. The | There is a good deal of inquiry for machinery and 
chief activity in foundry iron is in the lower grades, | tools just at present. Representatives of both the 
which are used for pipe-making, and within a few| Japanese and Russian Governments are here looking 
days 15,000 tons have been sold for pipe purposes. | UP machine-tools, but unless the contracts can be 
Large contracts have been placed for basic iron, and | executed secretly, they will go to Europe for their 
the makers of this kind are receiving inquiries for supplies. ‘ : . Nes 
large quantities for winter and spring delivery. These| The Pacific Steamship Company has intimated to 
late deliveries are not desired because of the possibility | makers of machinery for export to Asiatic markets 
of an advance between now and date of delivery. Basic | that it would be to their interest to keep their busi- 
is selling at southern furnaces at 11.25 dols. Lake | 2¢ss arrangements to themselves. The Japanese 
Champlain furnaces have just sold 15,000 tons for New | Government recently secured 500 lathes in the States, 
England delivery. The demand for soft foundry iron | and that Government has much more business it is 
has fallen down to retail proportions. Requirements | 22Xxious to place. Several contracts are pending for 
have been curtailed on account of the effort of makers | machine-tools for both the Russians and the Japanese. 
to obtain higher prices. A great deal of pipe iron is). The genial tone of the steel market is steadily 
wanted for early delivery, and the buyers are disposed | !™proving, and we anticipate, with good reason, an 
to pay the advance rather than take their chances. | unusually active winter. 














usiness within a week or two, as is shown by the; RxGULaTIONS ror THE EXAMINATION OF ENGINEERS IN 
lacing for raw material. uch | THE MercantiLe Martnt.—There has just been issu 
of the basic iron that hes been purchased is to be held by Eyre and Spottiswoode, Kast Harding-street, Fleet- 
in stock to cover business that is in sight, but that has | street, E.C., the regulations relating to the ozeminetion 
not already taken the shape of actual orders. Ten of | Of engineers in the mercantile marine, and along sy 
the sixteen furnaces of the Bessemer Association are | them large number of the elementary questions asked. 
: : Says | This return, which is priced at only 6d., should be of very 
in operation at this time. Out of the 81 furnaces con- ¢ service to candidates, not only because of the in- 
trolled by the United States Steel Corporation 62 8re | formation, but because of the examples of working 
at work, but it is rumoured that some of these will | drawings taken from the preceding examination papers. 
blow out, as the requirements of the export trade have | 
been supplied for the present, and there is no disposi- 
tion to accumulate stock. | with the development of its railway network. No fewer 
The production of pig iron during the month of | than ten lines are now in course of Seeeenien, by the 

September was 1,352,667 tons, as page nmr with | Chilian pH yey caine oo may gel 
1,167,672 tons in August. Buyers are generally in- | menced nex Fe gy: hee 
clined to make Shavet papdbanes, and she wale obstacle | ag _ ba 7 poy ey ia sage Oo a ~- 
in the way to the placing of a great deal of business is | Riv adavia, 210,000 dols. ; Ovalle to Trapiche, 150,000 
the stronger prices asked, which consumers do not R 
believe can be sustained. 


dols. ; Paloma to San Marcos, 750,000 dols. ; Choafa to 

Illapel, 100,000 dols. ; around Santiago, 210,000 dols. ; 
The activity in steel naturally stimulates the demand 
for foundry and furnace coke. The Lackawanna 


Melipilla to Puangue, 220,000 dols. ; Alcones to Arbol and 
Steel Company has just closed a contract for 900 tons 





Cuan Rartways.—Chili is proceeding vigorously 


tunnel section, 1,000,000 dols.; Temuco to Carabue, 
500,000 dols. ; and Petrufquen to Antilhue, 500,000 dols. 
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Every device which tends to save labour and in- 
crease the output of machinery is of such importance in 
these days of keen competition and consequent short 
prices, that a recent improvement introduced -by 
Messrs. A. Ransome and Co., Limited, Newark-on- 
Trent, to one of their cross-cut machines, should be of 
interest to all users of wood-working machinery. The 
machine in question, which we illustrate above, is of 
the well-known type of ‘‘ joiners’ cross-cut,” which 
Messrs. Ransome manufacture, but with the following 
alterations :— 

The table for beioging the wood up to the saw is 
mounted on improved ball-slides, which reduce the 
friction to a minimum, and enable the machine to turn 
out more work than was the case when the table ran 
on wheels. The ball-slides are so arranged that, 
although the table can be»moved by the slightest 
touch, it is at the same time absolutely free from any 
vibration. Moreover, as the balls work in Y grooves, 
should any wear take place, side-play cannot occur, 
and a very straight and clean cut is thus insured. 
The table is now made of cast iron of strong section, 
instead of mahogany, as formerly. It, therefore, is 
not likely to warp or get out of shape, which might 
occur when wood is employed. 

The bench, as its name implies, is specially designed 
for use in joiners’ and boxmakers’ factories, but it is 
equally useful for cabinet and pianoforte factories, 
railway carriage or implement works, and similar 
establishments where deals and other scantlings are 
required to be accurately cross-cut to length. 

_ The table is sufficiently long to allow pieces of con- 
siderable length to be brought up to the saw in a true 
line, and is fitted with a long graduated setting-out 
bar, provided with a spring stop, which can be set at 
any required position along the bar, thus avoiding the 
necessity of measuring and marking the wood before- 
hand. As the table moves in a direction exactly 
parallel to the plane in which the saw revolves, the 
cuts are always perfectly square and true, and the 

eat speed at which the saw runs insures the work 

ing smooth. 

A short adjustable fence is also provided, which 
can be attached to the saw-table for cutting off short 
Pieces to length. 

The bench carries saws up to 24 in. in diameter, and 
will cross-cut anything not exceeding 24 in. wide by 
9in. thick. 

The machine is driven by a counter-shaft fixed either 
above or below the floor, occupies but little space, 
and is specially adapted for being driven direct from 
an electric motor, if required, 








TESTS MADE ON SOLDERS FOR STEEL 
BRAZING. 
From the National Physical Laboratory. 

Tur assistance of the National Physical Laboratory 
Mr recently asked on behalf of a skilled workman, 
h a E. Parsons, of Birmingham, who was having dif- 

culty in the brazing of steel joints. Samples of the 


Solder, the steels, and the borax were sent to the 





steels, and that-the borax was of remarkable purity. 
The analysis of the solder was as follows :— 


Per Cent. 
Copper 52.53 
Zinc .. 45.46 
Lead ... 1.35 
Tron ..,, 0.42 
99.76 


Five samples of commercial steel-brazing solders were 
supplied to the laboratory through the kindness. of 
Messrs. Heaton and Dugard, Birmingham, and the 
following tests were carried out :— 

1. The brazing qualities were tested, both as regards 
iron and steel, by Mr. Parsons. In this case heating 
was performed in an ordinary smich’s hearth. Atten- 
tion was paid to the three leadiag particulars of tem- 
perature, ease of — and tenacity. The last- 
named quality was tested by creaking the brazed joint 
with a hammer. 

2. Two series of brazed joints of good quality mild 
steel (0.3 to 0.35 carbon) were made in the factory of 
the Birmingham Small-Arms Company, Limited, the 


CROSS-CUT SAW-BENCH. 


MESSRS. A. RANSOME AND CO., LIMITED, ENGINEERS, NEWARK-ON-TRENT. 





| No.:5 is markedly worse than any of the other 
| joints. 

No metal, even in traces, other than those given in 
the table of chemical tests, was found in the solders. 

The tests show that :— 

1. The higher the copper content is, the better is 
the solder. ‘ 

2. Solders 1, 2, and 3 are satisfactory. 

3, Solders 4 and 5, and especially the latter, are 
unsatisfactory, both because they fuse.at too low a 
temperature and do not give a strong joint with steel. 
There is no obvious reason why fer 8 No. 4 should 
not be as good as Nos. 2 and 3. 

Comparing the chemical composition of the solder 
quoted at the head of the paper with those of Nos. 1 
to 5, it will be seen that’the copper content is sufficient 
to permit of the solder being satisfactory for iron and 
steel brazing, but that the percentage of lead is con- 
siderably higher than that of No. 5, the highest of the 
series, and that there is a notable amount of iron. 

The presence of lead in solder will certainly lower 
the temperatures of the range of fusion, and this faot 





brazing being done with blow-pipe and gas. One series | 
of joints was tested at the works by breaking them | stirring the molten solder in manufacture with iron 


will tend to make it less satisfactory. 
The iron, which has probably been introduced by: 


REsvuLtTs OF TESTS. 





|rassomas PuysicaAL LABORATORY’S| 


Work’s TEstT. Tests. | 
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| 
| 
| 
| 
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3 | Tons (Avoirdupois) 
Order of Satisfactori-/ Number; to Produce Frastare 








brazed joint was stripped from end to end. 
the top of an open fire. 


with a hammer; the other series was broken by ten- 
sion in the testing-machine at the National Physical 
Laboratory. 

3. Complete analyses of the solders were made in 
the chemical department of the laboratory. The 
results are tabulated in the two accompanying tables. 
Although five solders have been under examination, 
the chemical analyses show that the compositions of 
Nos. 2, 3, and 4 areso similar that it. must be admitted 
that only three types have been tested. This fact is 
brought into prominence in the table. Solders Nos. 1 
and 5 occupy the same positions in each test, the, 
former at the top of the scale, the latter at the 
bottom of the scale; whereas Nos. 2, 3, and 4 vary 
their relative positions somewhat. 


ones for which a numerical value of the tenacity of 





laboraix ry for test. 
there 


i" t Chemical analyses showed that 
*8 nothing abnormal in the composition of the! 


— of a distinction being drawn between Nos. 1 
an i 


— Behaviour on Fusion. 


*In these two cases fracture took place across the test piece, at the end of the brazed joint. 
{ The steel was placed inside the fire. 


| 


SKILLED WORKMAN’S TESTS, 
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Tests on Steel.{ Tests on Iron.§ 














ness as Judged by |__ of — - +; 
the Hammer Test. | Solder.| Pay Square tch of | solder. | ay eae ' 
ra juriace. | Flushing. | Tenacity. Flushing. | Tenacity. 
Number 1 1* 4.26 ee Fairly high melting) Good | Good | Good Good — f 
; | range (highest of series) 
Pe are. 3* 4.19 bro Moderately high ee ” ” ” | ” 
# its ot | 418 teas.) ing range +e 8 ” | too 
: 8.94 es F 9 ‘ai ’ 
: ; H | 3:30 | st | Low melting range { | * i ’ ‘ 


| fae Masel. 


t In these three cases the 
§ Heating was performed on 


rods, and which was present, at any rate partly in the ” 

form of dirt, will certainly have a detrimental in- ‘ 

fluence, for it will hinder the solder from flushing-coms ° 
The National Physical Laboratory. Chemical Tests. 





| 


Number of + Total. 











| 
Solder, |, Copper. Zine. | Lead. | Tin. 
| align 
rcent. percent percent. | per cent. per cent 
1 PG3.19 36.31 | 0.65 | Absent Fr00.15 
2 51.83 47.71 0.69 | Trace | 132 
3 51.54 47.48 084 | ” 99. 
4 51.39 47.87 es eee | 100.12 °°’ 
5 49.76 49.16 | 0.98 | ” | 99.90 





pletely, and it will prevent the formation of a clean 
The National Physical Laboratory tests are the only | Joint. 


The influence of lead and iron in solders of this type, ~ 


each brazed joint can be given, and these do not; as regards their application to steel brazing, seems to. 
be asuitable subject of further research. 


The Jaboratory is indebted to Mr. Parsons for having. 
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called their attention to this matter, and to Messrs. 
Heaton and Dugard, and the Birmingham Small-Arms 
Company for the assistance they have rendered. 

The tests were carried out under Dr. Carpenter’s 
superintendence, in the metallurgical department of 
his laboratory. 








THE INTERNATIONAL CONVENTION. 
To THe Eprror or ENGINEERING, 

Sir,—You would oblige by answering the question 
below relative to the International Convention. Havin 
looked the question up, I see that a first patent shoul 
be applied tor in a country of long or longest term of 
patent, and that other countries do not antedate their 
patent, as England does, when an application is put in 
under the Union rules ; so that there would be more diffi- 
culty in establishing one’s claim in other countries if 
another party applied there with a similar specification 
between the times of the true inventor’s first and other 
application in some foreign country. I also understand 
that it would be advisable to employ a competent patent 
agent when the time comes, but that there would be much 

vantage in'the inventor learning as much as he con- 
veniently could, so that be would have a broad know- 
ledge of the matter, and would know pretty well what 
would have to be done, and be prepared for the same, 
and could the better discuss the matter with the prac- 
tical man or patent attorney when he finally decided to 


apply. 

P think I have a fair grasp of the utility of the Inter- 
national Convention, except as to whether a complete 
outsider could take adyantage of the same by patenting 
first ina Union country of long term, and then within six 
or seven months in the other important Union countries. 
It seems to me that it would be only of advantage to a 
party who had not the means to patent extensively at 
once, or who had not sufficient confidence in the invention’ 
to justify much expense at first. 

1. Can a party who is not a citizen or subject, and has 
no industrial or commercial establishment and no domi- 
cile in‘any of the countries forming part of the Inter- 
national Union or Convention, claim the same right as a 
subject to six or seven months’ priority for his subsequent 
applications for patent in other Convention countries if 
his first application is made in a country of the Union— 
i.¢., Does the first application alone within the Union give 
him the usual protection for the term, though a complete 
outsider ? 

2. Is the protection of the Convention much availed 
of in’ England or important Union countries—t.e., Do 
many experienced inventors apply under Union con- 
ditions? 

Soutu Coast. 

Wollongong, New South Wales, August 29, 1904. 

[The answers to the two questions are as follow :— 
1. Article IV. of the International Convention provides 
that any person who has duly applied for a patent in one 
of the contracting States shall enjoy, as regards registra- 
tion ‘in the other contratting States, a right of priority 
during the period fixed by the terms of the Convention. 
It should } pointed out, however, that applicants for 
patents under the Convention are bound by the laws of 
the country in which they apply. 2. Yes.—Eb. E.] 








AUSTRALIAN FEDERAL TRADE-MARKS. 
To THe Eprror oF ENGINEERING. 

Srr,—We beg to draw the attention of manufacturers 
to the fact that a new Australian Federal Trade-Marks 
Bill is shortly to be promulgated. The Bill has been 

in the Senate, and will be immediately brought 
into operation after the necessary formalities have been 
observed. Under the Act, existing State trade-mark 
registrations may be extended or converted into Common- 
wealth registrations, and thereupon the State registrations 
will cease. All State registrations will lapse fourteen 
years from the commencement of the new Federal Act, 
or when any renewal fee would become payable thereon. 

The essential features of trade marks registrable under 
the new Act are substantially the same as those pre 
scribed under the English Act—namely :— 

(a) A name of a person printed, impressed, or woven 
in some particular and distinctive manner ; or 

(b)A written signature, or copy of a written signature, 
of the person applying for registration thereof, or his 
predecessor in business, as a trade-mark ; or 

(c) A distinctive device, mark, brand, heading, label, 
or ticket ; or 

(d) An invented word or invented words; or 

(e) A word or words having no reference to the cha- 
racter or quality of the goods, and not being a geographical 
name used or likely to be understood in a geographical 
sense. 

It has, however, to be noted that any word or words, 
letter, figure, or combination of letters or figures, which 
do not necessarily involve iny of the essential features 
above referred to, may be registered asa trade-mark under 
the new Act if such have deen used before January 1, 
1901. 

We are, Sir, your obedient servants, 
; Epwarp Evans Anp Co. 

27, Chancery-lane, London, W.C., October 25, 1904. 





Frencn Rarmways.—The te revenue of the six 

t French railways and the. French State network to 
coer 15 this year was 40,920,700/., as compared with 
41,254,412/. in the corresponding period of 1903.-.The 
length of.line in operation upon the seven networks is 
fg miles, as compared with 23,716 miles in September, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Iron and Stecl Trades.—There is little change to 
note in the heavy branches of trade. . The placing by the 
Government of two new battleships on the Tyne will not 
much affect this district at present, although it may bring 
more work here later on. The orders on hand for armour 
and forgings are being proceeded with, but no fresh 





inquiries are being made either by the English or other 
Governments. Orders for projectiles are not coming for- 


| ward at all freely, and some departments devoted to their 


manufacture are almost idle. The home railway com- 
panies are only ordering according to.their current re- 
quirements, and there is little building of new stock. 
There is a fair demand for India and the Colonies, but it 
is being competed for very keenly by Continental 
makers at low prices. Owing to quietness in the heavy 
branches, the Bessemer and Siemens furnaces are only 
working intermittently. With regard to the iron trade, 
business in hematites is quiet, and the prices quoted in 
this district are easier than they were only a month ago. 
There is only a very moderate demand for forge and 
foundry qualities, and prices are weaker than they were. 
In the boiler and engineering branches there is no im- 
provement to record, and at present principals are not 
as to whence or when more business will come. 
e lighter branches all round are much worse off for 
work than is usual at this season of the year. 


South Yorkshire Coal Trade.—The shipment of coal, 
owing to the mild weather, keeps up beyond expectation ; 
but contracts will soon be comp ated and the normal 
winter demand set in. As this class of coal is mostly use 
in industrial pursuits, and as they are very quiet, the 
output is likely to be in excess of requirements. Prices, 
however, are now so low that coal-owners are rather 
holding back than pressing sales. An early improvement 
is looked for both in the gas and house branches, as the 
warm weather cannot, it is thought, continue much longer. 
There is a fair business going on in steel cokes, but in 
blast-furnace qualities it is dull, and prices are weak. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. © 
The Cleveland Iron Trade.—Yesterday there was on] 
a thin attendance on ’Change, and there was not muc 
business doing ; but the tone of the market was fairly 
cheerful and encouraging. Warrants moved about a little 
owing to operations of speculators ; but this had practi- 
cally no influence on quotations for makers’ iron. the 
close of the market Middlesbrough warrants were up to 
44s, 14d. cash buyers, which was the highest price touched 
for some months past. The advance was rather surpris- 
ing, seeing that the warrant stores are being considerably 
added to. The general quotation for early f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron was 43s. 6d., and both 
merchants and makers sold at that price. No. 1 was 
45s. 6d.; and No. 4 forge, 43s. The lower qualities 
were still cheap as compared with the better kinds. Grey 
forge was offered at 41s. 6d., whereas, as 4 rule, it is only 
ls. below No. 3. Mottled was readily obtainable at 
40s. 6d., and white was 403. Sd. East Coast hematite 


rates higher than they were a week ago. ‘or early 

delivery of mixed numbers 503. was the figure; No. 1 

was 50s. 6d., and No. 4 forge 48s. Spanish ore was steady 

on the basis of 14s. 74d. ex-ship ‘Tees for 50 per cent. 
Rubio. To-day the only alteration was in Middlesbrough 
on the closing price of which was 44s. 04d. cash 
uyers, 


Manufactured Iron and Steel.—There is very little new 
of moment in the manufactured iron and steel industries. 
Most branches are characterised by considerable quiet- 
ness, and the outlook is anything but encouraging. Some 
firms are not working more than half-time. Orders are 
very scarce. Prices are not quotably lowered, but no 
doubt they would be if producers thought that by doing 
so it would bring buyers into the market. Common iron 
bars are 6/. 2s, Gd. ; best bars, 6/. 12s. 6d.; iron ship- 
plates, 6/. 7s. 6d.; irqn ship angles, 6/. 2s. 6d.; steel 
ship-plates, 5/. 12s. 6d. ; steel boiler-plates, 7/. ; steel ship 
angles, 4/. 17s. 6d. ; steel sheets (singles), 7/. 5s. ; steel 
sheets (doubles), 7/. 15s.; and heavy sections of steel 
rails, 4/, to 4/. 103.—all less 24 per cent., except rails, 
which are net. 


Coal and Coke.—Fuel is pretty steady. We are just at 
a season of the year when the delivery of gas-coal is very 
heavy. Some producers have the greater part of their 
output taken up on leng contracts. Prices are firm. 
Bunker coal continues in fairly good request, but the 
supply is abundant. Unscreened bunkers run from 
7s. 105d. to 8s. 3d. f.o.b., and for some particular kinds a 
little more has n realised: Household coal keeps 
quiet. A fairly good account is given of coking coal, 
es for which are not altered. Coke shows a rather 
ownward movement, but large supplies are still being 
taken up for local use. About 133. 74d. may now be 
iven as the general market quotation for medium blast- 
urnace qualities, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
$ Pig-Iron Market.—A trifling business was 
done in the pig-iron market last Thursday, and quota- 
tions at the finish were practically the same as those of 
the preceding day. ; Dealings took place in: Cleveland at 
43s. 114d. and 44s. three months. . There were sellers of 


Cleveland at the close of the market at 43s. 84d. cash and 





No materia] alteration was made 


| 43s. 1ld. one month. 


pig was unaltered in price. Makers were unable to fix bh 





in the afternoon ; 1500 tons of Cleveland iron were sold at 
43s. 11d. cash and 44s. 04d. twenty-four days, at 43s. 11d. 
cash and 44s, 14d. one month, and 43s. 11d. seven days 
The settlement prices were :—Scotch, 50s. 3d.; Cleveland. 
433. 74d. ; and Cumberland hematite iron, 52s. 9d. per 
ton. On Friday the prices recovered to 43s. 11d. cash 
closing with buyers thereat, and sellers at 43s. 114d. per ton. 
In the iron market on Monday forenoon the general tone 
was flat on the news of the outrage on the trawlers by the 
Russian squadron ; and as the result of some liquidation 
chiefly on the part of a couple of firms, the prices of 
Cleveland warrants declined 14d. and 2d. one 
month. For forward iron prices fluctuated between 
433, 11d. and 44s. one month. A large business, 
aggregating 12,000 to 14,000 tons, was done. In the 
afternoon a poe business, amounting to 13,000 tons, 
was done, and on London buying of three months’ iron, 
prices of Cleveland warrants recovered the morning 
decline, the closing quotations being 43s. 114d. cash and 
443. 2d. one month. For cash iron 43s. 10d. was paid, 
and there were dealings at 443. 1d. eighteen days, and 
from 44s, 3d. to 443. 44d. three months. The turnover in 
three months’ iron was 6000 tons, and the day’s transac- 
tions were not less than 24,000 tons. A moderate business 
was done on Tuesday morning, and prices were very firm, 
notwithstanding a further increase of 1871 tons in Messrs, 
Connal’s stocks at Middlesbrough. Cleveland rose 24d. 
per ton for cash and 3d. for one month. At the forenoon 
session dealing took place at 44s. 5d. two months and at 
44s, 6d. three months, with buyers at the finish of the 
afternoon session at 44s, 5d. three months, sellers asking 
44s. 64d. At the close of the market there were sellers 


d | of Cleveland at 43s. 114d. cash and 443, 2d. one month. 


Business was much quieter in the afternoon, when the 
turnover did not exceed 3000 tons. 1000 tons were done 
at up to 44s. 14d. two months and 500 tons at 44s. 6d. 
three months. A large business in options was also re- 
ported. The turnover did not exceed 3000 tons. But the 
tone was firmer and the prices of Cleveland were again 
firmer. The turnover in the pig-iron market this forenoon 
was not more than 5000 tons, and quotations were rather 
easier. Cleveland warrants were dealt in at 44s. 04d. and 
44s. cash, 44s. 24d. up to 44s. 34d. and 46s. 0}d. three 
months, and 44s. 5d. two months and cash. There was 
no business done in the afternoon, but quotations closed 
3d. better than in the forenoon. The following are mer- 
chants’ current quotations for the various Scotch brands 
of No. 1 iron:—Clyde, 55s. 6d.; Gartsherrie, 56s. ; 
Summerlee, 56s. 6d. ; Calder, 583. ; Langloan, 63s. 6d. ; 
Coltness, 63s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 56s. ; Shotts (shipped 
at Leith), 57s.; Carron (shipped at Grangemouth), 57s. 
per ton. The market in Cleveland warrants was again 
active during the week, and prices closed at the best, 
which showed an advance of 3d. per ton at 43s. 11d. 
cash and.44s. 1d. one month buyers, as against 43s. 74d. 
cash. In the buying of forward iron the turnover 
amounted to from 50,000 to 55,000 tons, of which fully 
15,000 tons were three months’ iron, ranging from 44s. 
to 44s. 3d. and 433. 11d. to 443. 14d. per ton. American 
advices show a further advance of 25 points. Stocks of 
Cleveland have increased 6082 tons since October 13, and 
the furnaces.in blast in Scotland now number 84, as com- 
pared with 85 at this time last year. 


Scotch Steel Trade.—Business in the Scotch steel trade 
as Dp ed quite on normal lincs during the past week. 
The agreement between the North-East Coast of England 
and the Scotch makers has somewhat steadied the market, 
and a fair amount of business has been doing. One or 
two orders are reported from shipbuilding centres, and 
these, it is expected, will in due time cause greater activity 
in steel circles. 

Sulphate of Ammonia.—The market for this commodity 
keeps firm, the price still ranging at 127. 1s. 3d. to 
127. 2s. 6d. per ton for prompt business, with makers 
holding for future terms, which were mentioned last week. 
There is still a good demand both for prompt and forward 
parcels. Quotations for spring are mostly unchanged, 
though as the two positions approach one another in 
value, buyers are more disposed to operate at the y remium 
asked for spring deliveries. 12/. 6s. per ton is quoted for 
January till April, and 12/. 103. per ton is said to have 
been got on foreign account for two large shipments for 
January toJune. Business at Leith, 12/. 2s. 6d.; Glas- 
gow, 12/. 5s. 6d. ; November delivery, 12/. 7s. 6d. 


Arbitration in the Steel Trade.—A meeting of the Board 
was held yesterday, and, at the close of the business, Mr. 
Colville submitted an excellent address to the President 
of the Board, Mr. Cameron Corbett, M.P.. who has had 
charge of it during the whole of its existence, since 
its foundation in September, 1880. The address was 
signed by all the members, and underneath was a photo- 
graph of the Board in conference. During all that time 
the Board had never had to deal with a strike or a lock- 
out. Mr. Corbett paid a well-deserved compliment to 
Dr. Henry Dyer, the vice-president, who occasionally 
had had to preside over the Board. He valued very 
highly Dr. Dyer’s assistance, while that gentleman said 
that it always gave him great pleasure to take part in 
the work of the Board. 








ProposrD New_DexsysuireE RatLway.—A meeting 
has been held at Matlock to consider a new Derbyshire 
railway scheme. Starting at Hurdlow, on the Buxton 
and London line of the London and North-Western Rail- 
way, it is proposed that the new line shall run to Mat- 
lok, and thence to Ashover, Clay Cross, Heath, and 
Bolsover. This would give a connection with four different 
railways—viz., the London and North-Western, the Great 
Central, the Great Northern, and the Lancashire, Derbs- 
shire, and East,Coast. The cost of the line, which is to 
be 26 miles long, is estima'ed at 20,000/. per mile, 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Quotations for large steam coal have shown 
scarcely any change, but there has been some improve- 
ment in the general tone of the market. The best 
descriptions have made 13s, 3d. to 133. 9d. per ton, while 
secondary qualities have brought 11s. 9d. to 13s. per ton. 
Small house coal has shown firmness. In the house-coal 
trade quotations have also been well maintained ; the 
best ordinary descriptions have made 13s. 6d. to 14s. 6d. 
per ton, while secondary qualities have ranged from 
10s. 6d. to 13s. per ton ; No. 3 Rhondda large has brought 
13s. to 13s. 9d. per ton. Coke has shown little change. 
Foundry qualities have made 16s. 6d. to 17s. 6d. per ton, 
and furnace ditto 15s. to 16s. per ton. As regards iron 
ore, Rubio has made 13s. 6d. per ton; Almeria, 13s. 6d. 
to 13s. 9d. per ton ; and Tafna, 14s. 6d. to 14s. 9d. per ton ; 
charges including freight to Cardiff or Newport. 


Water Supply of Cardiff.—It was reported to the Water 
Works Committee of the Cardiff Town Council on Friday 
by Mr. Priestly, the borough water-works engineer, that, 
as a result of incrustation in the mains, their carrying 
capacity per day had been reduced from 12,000,000 gallons 
to 9,000,000 gallons. . This meant that the Llanishan 
reservoir would take a great deal longer to fill than would 
otherwise have been the case. The committee decided 
that nothing could be done at present. 


South Wales Coal-Mining.—The number of persons 
employed in coal-mines in the South Wales coal-field last 
year was 135,317, while there were 23,844 males and 
females employed above ground. It would seem that 
Welsh collieries employ a larger number of persons 
underground in proportion to the total number of workers 
than collieries in other parts of the kingdom, and a larger 
proportion of lads under sixteen. 


Dowlais.—The demand for steel rails has kept the Goat 
Mill fully employed, and the output has been exceedingly 
large in connection with both home and foreign contracts. 
There is also no abatement in the demand for the fish- 
plates and colliery rails made at the Big Mill. 


Welsh Coal for Russia.—Upwards of 500,000 tons of 
Welsh coal will be ship on Russian account durin 
October, November, and December. The orders, whic 
have come pian weed through the Hamburg-American 
Steamship Line, have been divided among about a dozen 
South Wales firms, all] of whom are represented at Cardiff. 
This quantity of coal has not been ordered all at once, 
but includes purchases arranged some months since ; while 
negotiations are proceeding for shipments at a later 
period. The aa will be shipped from Cardiff (which 
includes Penarth and Barry, Newport, and Port Talbot). 


Tin-Plates in Monmouthshire.—The tin-plate works of 
Monmouthshire are stated to be full of orders. Ina few 
days the steamship Hyson, one of the regular liners to 
China and Japan, is due at’ Newport, to take one of the 
largest, if not quite the largest, consignment of tin plates 
which has ever’ been despatched from the port—viz., 
about 2500 tons. . 








SeaHam Harsocr—The continued development of 
coal-mining in East Durham, through the enterprise of 
the Marquis of Londonderry, has rendered new deep- 
water dock and harbour works necessary at Seaham Har- 
bour. The contract for these works is 378,000/. Seaham 
Harbour was developed so long ago as 1830, by the then 
Marquis of Londonderry, and the quantity of coal shipped 
is now about 500,000 tons to 600,000 tons annually. In 
1898 an Act of Parliament was passed incorporating the 
Seaham Harbour Dock Company, and the present 
Marquis of Londonderry disposed of his night, title, and 
interest in the dock and harbour undertaking to the new 
company, in which he is the largest shareholder. The com- 
pny obtained Parliamentary powers in 1898 to make a new 
deep-water dock, and this is the undertaking represented 
by the 378,000/. contract. The new deep-water dock will 
give a a of 27 ft. 6 in. at high-water ordinary spring 
tide, with 25 ft. on the lock sills; accommodation will 
accordingly be provided for vessels of 5000 tons burthen, 
and it is hoped that the coal exports from the harbour 
will rise to 2,000,000 tons annually. The new dock will, 
in fact, be the‘natural outlet-for the whole coal output of 

{ast Durham. The new dock will cover an area formerly 
occupied by the south dock, the dry harbour, and part of 
the foreshore, the whole being enclosed by two protective 
piers, that on the north side being 1383 ft., and that on 
the sonth side 878 ft. in length. The piers will enclose 
a& water area of 28 acres, exclusive of the new 
dock, which is 10 acres in extent. The piers are not 
yet completed; but their construction is Ts 
simultaneously with that of the new dock. On the sout 
side rock lies 12 ft., and on the north side 5 ft., below 
low water. Divers have cleared away the surface sand 
and other accretions, and have levelled up the surface of 
the rock with mass ecnerete. On this surface concrete 
blocks weighing 28 tons each have been laid, having 
been made in moulds and hardened for six weeks. These 
blocks are secured to one another, while above low- 
water mark they are set in ccment. Some 75 ft. of 
the north pier and 140 ft. of the south pier remain to be 
completed. The dock gates are to be worked by hydraulic 
rams fixed in machine pits at the coping level, and sup- 
plied with pressure from an hydraulic installation ce 
ing at a pressure of 700 lb. per square inch. The gates 
are made of Australian hardwood, and each door weighs 
90tons. The dock walls will carry rails for dealing with 
General traffic. The works were duigued by Mr. P 
Meik, C.E., of Westminster, Mr. H. W. Wake, of Sun- 
derland, being consulting engineer, while Mr. P. T. 
Gask is resident engineer. The contractors are Messrs. 
8. Pearson and Sons, Limited, of Westminster, 


W. | Castle. 


MISCELLANEA. . 
His Majesty the King has been graciously pleased to 
confer the title ‘‘ Royal” upon the Sanitary Institute, 
and to signify his pleasure that the institute be known as 
the Royal Sanitary Institute. 


We have received the new edition of the hand-book of 
the Northampton Institute for the session 1904-5, <A 
special characteristic! of this institute is the attention 
paid: to the local industries of watchmaking, electro- 
plating, and optical work. The department of engineer- 
ing is under the direction of Mr.- Charles E. Larard, 
A.M. Inst. C.E., and there are well-equipped labora- 
tories and ‘workshops. The day classes commenced on 
Monday, October 3, and the evening classes on the 26th 
inst. 

The Association of German Portland Cement Manu- 
facturers has adopted the following amended definition of 
the term ‘‘ Portland Cement ”—viz., an hydraulic cement- 
ing material, with a specific gravity not less than 3.1 in the 

cined condition, and containing not less than 1.7 parts 
by weight of lime to each one part of silica plus alumina 
plus iron oxide, the material being prepared by intimately 
mixing the raw ingredients, calcining them to not less 
than clinkering temperature, and then reducing the whole 
to the fineness of flour. (Tonind zeit., vol. xxviii., 1904.) 


To-day will be unveiled the bust of Richard Roberts, 
the Welsh inventor, which has been presented by Sir 
W. H. Bailey to the University College of Wales, 
Aberystwyth. Roberts is best known by his inven- 
tion of the self-acting mule; but the engineering world 
is also indebted to him for some most notable advances 
in machine-tool construction, and he is also credited with 
the invention of the balance gear now so commonly used 
on motor-cars. In short, he seemed capable of inventing 
to order, a very large proportion of the important improve- 
ments due to him being devised in response to an appeal 
from manufacturers in difficulties. 


The Corporation of Berne, Switzerland, have recently 
passed some regulations having reference to municipal 
contracts. Contracts for work exceeding 5000 francs 
(2007.) must only be done by public tender. Work, the 
value of which lies between 200/. and 40/., the Corpora- 
tion can place by tender, if thought advisable; while work 
not amounting to a value of 40/. can be given to any con- 
tractor or master. As far as possible, municipal work 
shall be done at the time when there is a lack of employ- 
ment. Masters securing Corporation work are bound to 
pay their men at such rates as are generally accepted 
within that branch, and that branch of the municipal 
management to which the work in question belongs is 
entitled to see to this being done, and to inflict. punish- 
ment where offences in this direction are committed. 


In a Paper read by Mr. Edward Ford, of the C., M., 
and St. P. Railway, before the National Railroad 
Master - Blacksmiths’ Association, on the subject of 
‘*Working and Tempering High-Speed Steels,” the 
author says that the tool-dresser should, while shaping 
the tool, heat the steel thoroughly, and not too fast, to a 
high lemon heat; and when done he should lay it aside 
for a few minutes to cool, and to relieve the strains. 
Then it should be heated up to a high temperature, or 
until the scales are seen rising, when it should be placed 
under a compressed air-blast, precautions being taken 
that there is no moisture in the air-pipes, and the blast 
should be allowed to strike the tool at about 1 in. from 
the point. The blast should be kept blowing towards 
the point of the tool, which should be kept free from 
scale witha file, so that the cold air will always play right 
on the point. Where there is no compressed air, a good 
substitute may be found in air from the blast-pipe. 


According to the Engineering and Mining Journal, 
some capitalists largely interested in Spanish coal-mines 
have formed a committee with a view to amalgamating 
all these mines under the management of one company, 
with a capital of about 8,000,000/. A circular drawn up 
by the committee has been sent to the proprietors of all 
the coal-mines at present worked in Spain. It appears 
from this circular that 2,700,000 tons of coal were produced 
in Spain during 1903, while the consumption during the 
year was 5,500,0000 tons, the deficit being obtained from 
the United Kingdom at a cost of about 3,200,000. The 
average rate for shipment of coal from British to Spanish 
ports is 5s. (1.25 dols.) perton ; the Spanish railways charge 
tor a journey of 500 kilometres (equal to 310 miles) 3 cen- 
times per ton per kilometre (equal to 5 centimes per 
ton-mile). The railway rate Gijon to Saint Sebastian is 
9 pesetas (about 1.74 dols.). The founders of the pro- 
posed Trust intend, if their efforts are successful, to im- 
prove the present methods of ‘production, and lessen the 
cost of mining. They hope to increase the annual output 
to 5,000,000 tons, which will be nearly sufficient to meet 
the requirements of the country. The committee will like- 


wise endeavour to bring about a reduction in the railway | y, 


rates for coal, thus lowering its price and causing a de- 
mand in districts where, at present, the cost is almost 


-prohibitive. 


The fourth and concluding section of the Dearne Valley 
Railway, extending from Cadeby to Black Carr Junction, 
south of Doncaster, has been let to Messrs. Henry Lovatt, 
Limited, contractors, of Wolverhampton and London. 
The contract will embrace a length of about 6 miles of 
railway upon a double-line basis, and will include the erec- 
tion of a large viaduct across the valley of the Don at 
Conisbrough, about half-a-mile to the east of Conisbrough 
he viaduct will be a work of considerable 
magnitude, involving in its construction the use of 
over 11 millions of bricks and over 2000 tons of cement. 
Its length will be over 500 yards, and its height 








above the valley, 110 ft, The superstructure wi:l be 





carried upon a succession -of- briek - arches; with ‘a- cen- 
tral steel span over the River. Don, having a. clear 
width of 150 ft. The whole of. the work will. be carried 
out to the designs and under the supervision of Mr. 
Stanley R. Kay, Assoc. M. Inst. C.E., of the firm of 
Messrs.. Mammatt, White, and woe / s, the com- 
pany’s engineer. The railway immediately to the east of 
the viaduct enters a deep cutting in the magnesian lime- 
stone, from which over 400,000 cubic yards of rock 
have to .be excavated before it emerges ,upon the 
bank in the neighbourhood of Warmsworth. - A second 
rock-cutting further east will have to be negotiated, from 
which over 200,000 cubic yards of material will have to be 
removed. The line will then pass forward upon bank to 
join the Great Northern and Great Eastern Joint Rail. 
ways at Black Carr, at which point expensive bridges and 
flying junctions have to be constructed. The total cost 
of this section of the railway will approach a quarter of 
a million of money, and upon its completion a valuable 
through route will be established from West Riding and 
Lancashire towns to the Eastern counties and London. 
Work upon the middle portion of this railway, the con- 
struction of which is in the hands of Messrs. Gates and 
Hogg, contractors, is making considerable progress, a 
number of the bridges being in the hands of the steelwork 
erectors and nearing completion. It is anticipated this 
section of the line will be opened for traffic during’ next 
year. 








An Exastic Wuret.—A new wheel, known as the 
‘Empire wheel,” is being exhibited in London on a 
Siddeley car, with which many test runs have been and 
are being made. The invention, which has been tested 
over a large mileage of severe, trial trips, is that of Mr. 
Arthur S. F. Robinson, A.M.I.C.E., Beccles, whose 
expansion governor has, on more than one,occasion, been 
illustrated in our pages. Laminated springs are intro- 
duced around the inner or hub portion of the wheel, to 
which they are fulcrumed, and each spring is connected 
to its adjacent spring by a compensating lever, also 
fulerumed to the hub portion, the arrangement being 
such that the load is divided up amongst all the springs, 
and a spring drive in either direction is obtained without 
using the springs as drivers. We understand that, the 
cost of these wheels compares favourably with the cost, of 
wheels of equal diameter fitted with pneumatic tyres. 





SranparpD Buiut-Hrapep Ratis.—The Engineering 
Standards Committee have now issued a standard speciti- 
cation and list of sections of bull-headed railway rails. 
The rails are standardised in nine sizes, varying by 5 lb. 
per yard, from 60 1b. to 1001b. per yard inclusive, and 
must be rolled to within 4 ‘per cent., either over or under 
their nominal weights. he chemical analysis of: the 
metal is specified, and impact and tensile tests prescribed. 
Eight dimensions are given for each of the. nine- sections, 
and of the 72 dimensions tabulated we notice that eight 
are given in sixty-fourths of an inch and 22 in thirty- 
seconds of an inch, one dimension only. -being in eyen 
inches. Of the four heaviest sections the over-all height 
of one is given in sixty-fourths, and of the rest in thirty- 
seconds of an inch, The complete specification. is ppb- 
lished by Messrs. Crosby Lockwood and Son, Ludgate 
Hill, E.C., price 10s. 6d. net, 





LEEDS CORPORATION WATER Works. — Tenders have 
been received for the construction of the new Colsterdale 
reservoir, which forms part of the proposed ‘extension of 
the Leeds Corporation water works. . The range of the 
tenders was very considerable, the highest being 547,476/., 
while Messrs. Macalpine and Sons, of Glasgow, offer to 
build the reservoir for 296,8647. Messrs. Arnold and Son, 
of Doncaster and Leeds, require 299,6482. The Water 
Works Committee of the Leeds City Council decided on 
Monday to recommend the Council to accept the tender 
of Messrs. Macalpine; but it is understood that. the 
committee was not altogether united upon the subject, 
Tenders for the Leighton reservoir will be received before 
the close of the year; the two reservoirs are to eom- 

leted by 1911. Altogether, four reservoirs are. to be 
uilt, the Colsterdale being the largest. . It. will be 
170 acres in extent, and its holding capacity will be 
1,852,000,000 gallons, 





Contracts.—We are informed that the tender of 
Messrs. Bruce Peebles and Co., of Edinburgh, has been 
accepted by the India’ Office for generators, motors, ‘and 
balancers for the Oude and Rohilkund Railway shops, the 
contract price being 49007. The same firm has also secured 
the contract for a 500-kilowatt direct-coupled lighting 
and traction plant for the Geelong tramways, and for the 
supply of forty motors for driving the locomotive shops 
of the Natal and Durban railways.—Messrs. Holden-and 
Brooke, Limited, West Gorton, Manchester, have recently 
received orders for eight 12-in. water-separators for’ the 
.C.C.; six water-separators with steam traps for the 
Rotherhithe contract ; three large oil separators for*the 
Ivanhoe Gold Corporation, W.A., the Ilford Electricity 
Works, and the Metropolitan Railway Carriage and 
Wagon Company, respectively. Further orders for water- 
separators have been received by the same firm from 
Messrs. Musgrave and Sons, Craven Brothers, Dick, Kerr, 
and Co. ; and for steam trene from the Southend, Mid- 
dlesbrough, and Cape Town Electricity Worlcs, the North- 
Eastern Railway Company, and the Midland Railway 
Company, the Admiralty, Messsrs. Dick, Kerr, and Co, 
&c.—We learn that Messrs. Kerr, Stuart, and Co., 
Limited, of London and Stoke-on-Trent, who are building 
three motor-coaches for the Buenos Ayres Great Southern 
Railway (5 ft. 6 in. gauge), havefreceived an order from 
the Tatf Vale Railway Company for six motor-coaches to 








be built on the well known Taff Vale rystem, 
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DETAILS OF FIRST-CLASS BOGIE SALOON-CARRIAGE 
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MINES AND RAILWAYS IN CHINA. 

A FEw years ago there appeared to be a sudden 
boom in industrial enterprises of all kinds in China, 
especially in mines and railways, and it looked as 
if China were about to enter on a period of great 
industrial activity. Itis truethat something has been 
done, but it now seems as if. many of the so-called 
concessions to foreigners existed only on paper. In 
his book on China, Lord Charles Beresford gave 
some much-needed advice to investors. He asked, 
‘¢ Do people really understand what these conces- 
sionsamount to? Are they merely to put some money 
into the pockets of promoters, or are they to do good 
work for both China and bondholders? Concessions 
may look most enticing on paper: can they really 
be given effect to ; and, if so, will they at once, or 
ever, show the profits that people say they pro- 
mise? The public cannot act too warily in these 
matters, and if they wish to avoid loss, they would 
do well to consult firms of good repute in China 
about any concession: Where is the region, what 
are its contents, how are the inhabitants inclined, 
how were the officials induced to support the 
scheme, what local difficulties are there to be 
encountered, what kind of carriage is provided for, 
and what demand is the new supply to find, meet, 
or make?” The small outcome which has resulted 
from the concessions which were reported some 
years ago proves that this advice was much needed. 

A change is, however, coming over the Chinese, 
and they are learning a few lessons from Japan. 
They are no longer inclined to allow their country to 


77 | become a happy hunting ground for concessions for 


the purpose of enriching foreigners. They have the 
ability to manage such things themselves if they 
In a recent report 
by the Commercial Attaché to H.M. Legation at 
Peking, it is stated that ‘‘ For long it has generally 
been believed that little confidence is reposed in 


5 | any Chinese undertaking subject to official influence. 


That assumption would now, however, appear to 
stand in need of revision, as everywhere native 
syndicates are being formed for the construction 
of railways or the opening of mines with Chinese 
capital only ;” so that, in future, we may assume 
that concessions to foreigners will only be granted 
on special and very strict conditions. The Chinese 
Government is, indeed, trying to adapt itself to 
the new order of things. 





The control of mines and railways in China has 
passed from the hands of the Bureau of Mines and 
Railways into those of the lately-created Board of 
Commerce, which signalised its taking over charge 
thereof by publishing new sets of regulations, con- 
taining many features not likely to conduce to a 
rapid development or opening up of the country. 
The guiding principle therein sought to be estab- 
lished is. that in all undertakings of this nature. 
Chinese capital must predominate. -If, in the case. 
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has to be invoked, the amount must not exceed 
50 per cent. of the whole ; and foreign companies: 
must reserve 30 per cent. of their share capital to 
be taken up by the Chinese. No mortgage can be 
executed for an amount exceeding 30 per cent. of: 
the original estimate of the cost of construction of 
a railway or of erecting a mining installation, and 
then only machinery and buildings may be pledged. 
No lien can be given on the land. Within six’ 
months after the granting of any railway conces- 
sion by the board to Chinese, or foreigners, the 
survey of the line must be commenced, and six 
months after the completion of the survey con- 
struction must begin. The gauge is to be the. 
standard English gauge—4 ft. 8} in. Applicants 
for railway concessions cannot apply for mining 
rights in connection therewith, and all contracts 
entered into must be subject to the approval. of 
the board. No mining licence can be applied for 
in respect of an area greater than 10 square miles 
(the length must not exceed four times the breadth). 
Prospecting licences, available for one year, only 
give the holder the right to make surface examina- 
tion of the ground. Mining licences,are_ valid. for 
thirty years., Pit-mouth royalty on coal, antimony, 
iron, alum, and, borax is fixed at,the rate.of 5 per 
cent. ad.valorem.; on.petroleum, copper, tin,- lead, 
sulphur, and cinnabar at the rate of 7 per cent.; and 
on gold, silver, platinum, quicksilver, and spelter at 
the rate of 15 per cent. Diamonds and other pre- 
cious stones pay atthe rate of 20 per cent. Minerals 

y, in addition, an export duty on leaving China, 

ut are exempt from likin charges. It is under- 
stood that these regulations have not been agreed 
to by the foreign representatives, and it remains to 
be seen what modifications will eventually be intro- 
duced. Mr. Jamieson says :—‘‘ There is réason to 
suspect that the onerous conditions attaching to 
any participation of foreign. capital have for their 
object a deleting of any grants or concessions 
until the present war is over, when it is hoped that 
China will be in a position more effectually to resist 
what she is pleased to consider foreign aggression. 
Japanese experts, it is true, may be engaged at 
less cost, and they may prove more amenable in 
the matter of Chinese prejudices ; but the capital 
must in the end be borrowed either in Europe or 
America ; and it is strange that neither the Govern- 
ment nor the individual will realise this obvious 
fact, nor recognise that those who supply the 
money must have some voice in the disbursing 
of it.” 

During last year little was done towards extend- 
ing existing mining concessions or obtaining new 
grants. The Peking Syndicate have not yet com- 
menced to lay down coal at Tientsin, and may find 
themselves forestalled by German concessionnaires 
in Western Chihli. They have lately come to an 
arrangement with the owners of the iron deposits 
in Shanshi for smelting ore on a joint-account basis. 
A British syndicate have acquired rights to work 
coal and iron over some 50 square miles in Anhui, 
about 300 miles from the mouth of the Yangtzu, 
and are said to be very satisfied with their bargain. 
Experts have proceeded to the Upper Yangtzu to 
bore for petroleum on behalf of a foreign syndicate, 
and antimony continues to come down from the 
native mines in Hunan. Last year there were de- 
livered fully 3000 tons of antimony and a similar 
amount of antimony ore. Japan took 1095 tons 
and a large proportion was shipped to the United 
States. An installation, under German management, 
has been put up at Wuch’ang, to concentrate lead 
and zinc ores, capable of working 75 tons of ore daily. 
The iron-mines at Ta-yeh shipped 50,000 tons of 
ore (2000 tons more than in 1902) to Japan, and, as 
the iron works at Hanyang increased their output 
of pig iron from 75 to 120 tons a day, they must 
have been supplied with 30,000 additional tons of 
ore and limestone. In return for a loan of 
3,000,000 yen at 6 per cent., these mines have now 
been mortgaged to a Japanese syndicate for a period 
of thirty years. A Br ay engineer is to be en- 
gaged, and the Imperial Iron Foundry undertakes 
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to purchase 70,000 to 100,000 tons of ore annually 
at a price which, from now till August, 1915, shall 
be at the rate of 3 gold yen per ton for first-class 
ore and 2 yen 20 sen for second class. Coal- 
mines are being developed in different parts of the 
country, and this is leading to' the extension of in- 
dustrial enterprise. At the end of 1902 the Pro- 
vincial Government granted exclusive mining rights 
in the north-west of Fukien to certain Chinese and 
French concessionnaires ; and a French mining engi- 
neer of high repute, who has been prospecting 
there during 1903, has obtained a careful survey of 
the gold-fields in the Shao-wu Prefecture. These 
are described as very valuable and worth working, 
and it is proposed to form a company with a capital 
of 1,250,000 dols. to commence operations. 

With regard to railway developments, the most 
noteworthy event to record during last year was 
the completion of the German line from Ts’ingtao 
to Chinan, the provincial capital of Shuntung, a 
stretch of 247 miles, now open to traffic, which is 
covered in one day, two trains daily running both 
ways. The firstsod of this line was cut in 1900, and 
the promptitude with which capital was raised for its 
construction, and the energy with which the work 
was carried on, are in striking contrast with the 
dilatoriness displayed by others, who obtained 
concessions about the same time, and who have so 
far not laid down a single rail. Its earning capa- 
city is already demonstrated, both as regards 
freight and passengers, and it is estimated that 
it will shortly supply Wei hsien, Chouts’un, and 
Chinan (provided rates are kept lower than 
water transport rates from Chefoo), the three 
largest ‘trading centres in the province, with 
1,500,000/. worth of foreign merchandise per annum. 
The Chinese Government are becoming alive to the 
importance of railways, and have opened these 
three places to international commerce, and in the 
near future the railway ought to absorb the whole 
trade of Central and Northern Shangtung. 

Now that Chinan has been reached, there is a 
natural desire to proceed with the construction of 
the Chinan-Té chou and Chinan-Yi chou sections 
of the Anglo-German trunk line from north to 
south, running parallel with the eastern coast. 
When these shall have been completed, the next 
stage on the line of advance from Ts’ingtao into 
the interior will be from Yen chou to K’aifeng, and 
thence, vid Honan fu, to Hsi-an. For, as soon as 
the Pei-han trunk line gets up to Jung-tse,; on the 
South bank of the Yellow River, a Belgian group 
of financiers, known as the ‘‘ Compagnie Générale 
des Chemins de Fer et Tramways,” have to take up 
the construction of a line from K’ai-feng to Honan 
fu, for which they obtained a concession in Nov- 
ember last year, with an option of carrying it on 
to Hsian, the capital of Shenhsi. The Chinese 
Government have for this purpose guaranteed a gold 
loan of 1,000,0001. at 5 per cent., and have stipu- 
lated that the line must be finished within two 
years. Its total length will be about 136 miles ; 
from Jungtse East to K’ai-feng, 52 miles, and west 
to Honan, 84 miles. The date on which a com- 
mencement will have to be made is not far distant, 
as in the course of the present year the northern and 
southern sections will meet on the banks of the 
river, and work on the connecting bridge has already 
started. The length of this bridge, which it is 
proposed to carry on screw piles, will be about 
3000 yards, and it ought to be finished by June, 
1905, when one may expect to travel between 
Tientsin and Hankow in 30 hours. The present 
terminus of the southern section of the line is 
Yench’eng, 232 miles from Hankow, and on 
January 1 construction trains were running to 
Hsii-chou, 37 miles further on. On the northern 
section similar progress has been made, the rails 
in January having reached Changte, in Honan. 
Chu-ma-tien Station, 191 miles from Hankow, 
which marks the point where the great northern 

lain ends, and the rise over the range of hills 
eninn the borders of Henan and Hupei begins. 
As heavy trains from the north will here have to be 
made up into lighter ones for the Yangtzu, exten- 
sive sidings have been laid down and workshops 
erected. The steep gradients occur between Hsin 
yang (133 miles from Hankow) and Kuang-shui 
(93 miles from Hankow) ; and a tunnel 410 yards 
long, wide enough for a double set of rails, has had 
to be bored between Kuang-shui and Ta-huang- 
tien. The track is reported to be well laid and 
ballasted, and the bridges, consisting of steel 
girders on granite piers, are strongly Suilt, but, 





with two or three exceptions, are only adapted for ! 


carrying a single line. The steel rails,.75 lb. to 
the yard, were all supplied by the Hangyang Iron 
Works, which last year furnished the railway with 
16,000 tons of rails at an average price of 61. 8s. 4d. 
per ton. The principal workshops, engine-sheds, 
&c., are at the Gare Fluviale, 54 miles below the 
native city of Hankow, where, on the banks of the 
Han River, the line commences. 

Hankow hopes, by means of the railway, to 
attract the trade of Eastern Honan, which has 
hitherto travelled vid the Grand Canal and the 
Huai River to and from Chinkiang; and if the 
Government bestow as little care on the conserv- 
ancy of that ancient water-way as they have of late 
been doing, there is no reason why such hopes 
should not be realised. While the line from 
Hankow to Peking is making such satisfactory 
progress, the same cannot be said of the line which 
is to link the capital up with Canton. The conces- 
sion in respect thereof was granted on the under- 
standing that the funds employed were to be 
exclusively American. The purely American status 
of the Yiieh-Han Company having recently been 
called in question, complications have arisen, and 
survey work has been suspended in consequence. 
A small experimental line, connecting Canton 
with the busy town of Fatshan, was opened last 
year and is doing well. Trains on the main line 
are running now as far as Samshin; but, until 
some definite settlement of matters in dispute has 
been arrived at, they are not likely to go further. 
Various surveys are being made for lines in diffe- 
rent directions, but of these it is too early to 
speak. 

The Imperial railways of North China, whose 
mileage has now been brought up to 580 miles, 
afford a useful object-lesson to both Chinese and 
foreigners of how a properly-managed railway in 
China can be-made to pay. Maintenance and pro- 
vision for loans are now fully provided for, and 
the balance should furnish handsome dividends. 
Various extensions are being suggested, and no 
doubt these will be carried out as soon as possible. 
The Peking Syndicate’s line from Ch’inghua to 
Tao-K’ou (80 miles long) is finished, and ere long 
ought to be in a position to supply Tientsin with 
the anthracite oak i Shanhsi. Favourable terms 
for conveying it to the Yangtzu have been conceded 
by the Pei-han line, so that the owners cannot 
complain of lack of outlets, and, if of good quality, 
the coal ought readily to find a market. ; 

In a recent article on the trade of Hong Kong 
we pointed out the need of a railway from Kowloon 
to Canton, but although it has been spoken of 
for some years, nothing definite has yet been done. 
Meantime, Portugal has obtained the grant of a 
line from Canton to Macao, and the French rail- 
way is gradually working its way up tothe Yunnan 
frontier, being open from Hanoi to Viétri, and 
practically completed to Yenbay. It is evident 
that, through the combined efforts of the Chinese 
and foreigners, the country is gradually being 
opened up and subjected to Western influences, 
and there can be little, doubt that when the war 
between Japan and Russia has been finished, there 
will be a great development of industrial enterprise 
in China. Whether this is likely to be of direct 
benefit to Europe and America is a subject on 
which there is certain to be great differences of 
opinion. 








THE STEEL TRUST. 


THE progress of the United States Steel Corpo- 
ration is of such interest to the English iron and 
steel trade that we make no excuse for a further 
reference to it. The figures for the September 
quarter show that the net earnings amounted to 
18,773,932 dols.—a decrease of 13,649,022 dols. as 
compared with the corresponding period of last 
year. The unfulfilled orders on the books total 
3,027,436 tons—a decrease of 701,306 tons. A 
cable message says that ‘‘as an offset to the net 
earnings not meeting conservative estimates, and 
even the surplus decrease of 1,465,000 dols., com- 
ng with the bad June quarter, the chairman, 

r. Gary, stated that the tonnage of new orders 
for the present month had increased 303 per cent. 
over last October.” It would appear that the 
improvement in trade has been most generously 
discounted by the rise in the company’s Common 
stock from under 9 at one time this year to over 
22, and in the Preferred from 52% to 844. Prefer- 
ence interest for the quarter is to be paid, but there 
is again nothing for the Common, 


It is worth while looking round to ascertain if there 
is anything in the improved state of business to 
justify the advance in prices. For the March quarter 
the Preferred dividend was admittedly not earned, 
and it is doubtful whether the profits for the June 
quarter would have admitted of the full 1} per cent. 
had appropriations commensurate with the extent 
of the undertaking and the plant been made out of 
revenue for depreciation and other purposes. The 
company, in common with the rest of the American 
iron and steel trade, has been going through a 
period of depression. This is now passing—at 
least, business is picking up here and there, and in 
the steel industry also there is an improvement ; 
though the trade organs, such as the Iron Age, are 
by no means so enthusiastic as is Wall-street con- 
cerning its extent, or the likelihood of its continu- 
ance. Better business would justify some recovery 
in the stock. The recent falling off in steel exports 
looks like a tangible sign that things at home are 
brighter. The sale of steel products in foreign 
countries must, with the present tariff, even at the 
now prevailing lower. prices, almost always resemble 
more or less a process of dumping of superfluous 
material. Although much was said about the in- 
crease in the export trade, and although the Steel 
Corporation established a department especially for 
the development of foreign markets, this was more 
or less of an emergency expedient designed to work 
off stocks on hand which could not be sold in the 
United States at any price. But that, with the 
tariff assuring large profits at home, steel manu- 
facturers should sell abroad at almost a loss what 
they can sell in America at high tariff rates, no 
one will be ready to believe. 

If, then, the falling off in exports reflects im- 
provement at home, and not depression abroad, it 
must be taken as evidence supporting the claim 
that the steel trade is entering on a new lease of 
prosperity. Attention, however, may well be 
called to the fact that while August, 1904, shows a 
decrease of exports compared with July, 1904, the 
comparison with August, 1903, shows an increase 
of over 2,000,000 dols. It is argued, further, 
that the reductions made in prices of various com- 
modities must bring compensation in the shape of 
large orders, with smaller profits certainly, but 
more of them. Steel rails are kept up to 28 dols. 
per ton to the domestic consumer, and sold to 
the Canadian and European at between 18 dols. to 
20 dols. But in billets, sheets and tin-plate bars, 
hoops, and miscellaneous steel goods, the cutting 
of prices has been substantial, and, argues Wall- 
street, this must of necessity mean larger earnings 
when allowance is made for the increase of orders 
which will be brought in. But the New York 
Times points out that the amount of the materials 
above named, which were sold by the Steel Cor- 
poration last year, was 5,701,375 tons, and that 
the reductions average about 5 dols. per ton on 
these commodities, making the loss on a similar 
amount of tonnage of about 28,500,000 dols. IE 
the average net earnings be put at about 115,000,000 
dols. per annum, such a loss as this must bea serious 
matter, and it would take an unusually heavy in- 
crease of busines to make up for the reductions. 
A loss of 28,001,000 dols. for a year means 
7,000,000 dols. fora quarter, and, as the New York 
paper puts it, ‘‘ if business should during the De- 
cember quarter turn out to be as good as it was 
during the banner years of 1901-2, the company at 
present prices would show from 1,000,000 dols. to 
14,000,000 dols. net earnings; and in order to 
make net earnings for that quarter as large as they 
will probably be for the September quarter, it will 
be necessary to secure a sufficient increase over the 
banner years to make up a difference of 5,000,000 
dols. in profits.” To put it very mildly, the Cor- 
poration has all its work cut out. 4 

Should the United States be favoured imme- 
diately with another era of prosperity, it is thought 
to be quite on the cards that we shall have the 
Steel Corporation earning enough to pay divi- 
dends on its Common stock once again. But, in 
spite of Wall-street, the odds are very much against 
that. An essential condition to a return of general 
prosperity in the United States is an abundant har- 
vest, and that is just what the country will not get 
this year; and not all that even Wall-street may 
say can alter that fact. Regarding the Corporation 
on the broad basis, it is impossible to find reasons 
for confidence as to the future. It was built up 
on a high protective system, and has not done at all 
well under it ; and it is allowed even by the good Re- 





publican that the excessive import duties upon iron 
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and steel goods are not to the best interests of the 
country, and that before long some relaxation of 
them is essential. So that the tenure of the 
so-called Trust, which cannot live without protec- 
tion, is exceedingly insecure. It is to be remem- 
bered, too, that though designated a ‘‘ Trust,” the 
Corporation is a long way from being a monopoly. 
The motive which dominated its formation was not 
that of accomplishing productive efficiency ‘and 
economy with a view to low cost and correspond- 
ing prices to consumers. The purpose was so to 
establish monopoly and control of. the markets as 
to be able to maintain high prices, notwithstanding 
low cost, and to distribute enormous profits to 
those most largely concerned in the enterprise. 
Public interest and the rights of others have been 
disregarded, and the main object kept in view has 
been the power to suppress competition and keep 
up prices. For the sake of huge profit in the process 
of consolidation and distributing ownership, and 
for the diffusion and concealment of continued 
large profit to be derived from extortionate prices, 
a fatal defect was introduced into the organisation 
of the Steel Corporation, as in many other consoli- 
dations, in its vastly inflated capitalisation. The 
consequences were not clearly revealed in the first 
year or two of the great combination’s existence, 
because it was a time of such a demand for iron and 
steel products that its works could be kept in the 
highest state of activity, and prices could be held 
under the tariff shield from foreign competition at 
the high level counted upon. 

But one effect of the high prices, as we are re- 
minded by the New York Journal of Commerce, was 
to expand independent facilities for production 
until the time came for reaction in the demand. 
When that time came, it clearly appeared that the 
position of the great Corporation was not one of 

‘strength, but of weakness, and that was entirely 
due to its inflated capitalisation. It is handicapped 
with fixed charges, in addition to the regular cost of 
operating its vastly extended works, including 5 per 
cent. interest on 300,000,000 dols. first mortgage 
and 250,000,000 dols. second mortgage bonds, 7 per 
cent. dividends on 350,000,000 dols. preferred stock, 
and other current obligations, bringing the total up 
to some 70,000,000 dols. a year, which must be 
earned above working expenses to avoid financial 
peril. Then there are various requirements against 
deterioration and for betterments, and the need 
of a heavy surplus, to say nothing of the Stock 
Market demand for keeping up the securities of 
the Corporation. Meantime, competition, instead 
of being suppressed or dwarfed in the time of 
prosperity and high profits, grew in strength, and 
in so far as it was not accompanied by inflation of 
capital, was in a far better position to face a period 
of reaction than the Trust. The latter was con- 
cerned to keep up prices because it needed all the 
income it could get, while independent concerns 
could afford to cut prices in order to increase 
their share in such business as was going. ‘ The 
market reports make it clear that the iron and 
steel trade of the United States is improving, but 
the improvement is only tentative, and it has been 
very generously discounted by the great advance in 
the price of steel stocks. The country’s productive 
capacity is in excess of normal requirements, and 
though the steel industry is capable of much expan- 
sion with the growth of the country, it is quite 
certain that the Steel Corporation will not be able 
to hold its own against the independent producers. 








THE THAMES STEAMBOAT SERVICE. 

THe London County Council, having received 
Parliamentary authority, seem determined to em- 
bark on the ownership of steamboats for passenger 
traffic on the River Thames—a further movement 
in the direction of municipal trading, which it is 
difficult to reconcile with the essentially administra- 
tive duties of a local authority. The River Com- 
mittee, in their official recommendation for the 
letting-out of the contracts for the thirty vessels 
required, and for the appointment of a general 
manager for the service, do not seem over-confident 
about the results of the undertaking. Their review 
of the prospects, however, may be satisfactory 
for anyone not involved financially. That, as a 
rule, suffices in the case of municipal undertakings. 
Apart altogether from results of previous steamboat 
Services on the Thames, there is, however, a warn- 
ing example from the city of Glasgow, which, 
however, seems to have been ignored. The Clyde 
Trust—essentially a representative body, controlled 


by harbour ratepayers—inaugurated many years ago 
a first-class service with twin-screw boats, ad- 
mirably fitted for their work as regards speed, 
manoeuvring, handiness, and their general economy. 
The, service was ultimately at seven-minute inter- 
vals, and the conditions were much more. favour- 
able for traffic than can be the case:on the River 
Thames. In Glasgow the flow of traffic is east and 
west, parallel with the: river; there was a very 
extensive clientéle for such boats, because of the 
docks, wharves, and thé shipbuilding yards ; and 
the fares—cheaper even than those of the tramway 
cars—encouraged extensive traffic. It was found, 
however, especially with the advent of the more com- 
fortable electric car—even although the tramway 
lines were a considerable distance from the water- 
way—that the service could not be made to pay ; 
and it seems very doubtful if a ten-minute service 
on the River Thames will pay more satisfactorily 
all the year round. The flow of traffic is, almost 
at all points-of the river, north and south, and not 
parallel with the Thames, and such east and west 
traffic as exists is well provided for already. In 
the summer season the conditions may justify high 
hopes, but the winter is long and dreary. 

The River Committee of the County Council 
invited some weeks ago tenders from twenty-seven 
firms, laying down general conditions, and request- 
ing the firms in each case to submit designs. It 
was stipulated that the boats, when fully loaded, 
must have a speed of 13 miles an hour in still 
water on the trial runs, so as to ensure a speed of 
12 miles an hour on regular running, and that the 
passenger capacity should be from 400 to 500, with 
a total seating capacity of 180 to 200, depending 
on the length of the boat; a length of 120 ft. to 
140 ft. was suggested. Only eleven firms submitted 
designs, The particulars of these are set out in 
the report of the Committee, and we reproduce 
them ; but with this warning, that in considering 
the prices it should always be remembered that no 
comparison is possible without full data as to the 
scantlings, &c. Even on the same dimensions it 
is possible that a vessel costing 70001. would have 
been cheaper in the end than one costing 6000/.; but 
the figures are of general interest. 


Napier and Miller, Limited, Yoker, near Glasgow— 
125 ft. between perpendiculars, 17 ft. beam, 25 tons 
dead-weight, 320 passengers; speed, 13 miles; engines 
by Messrs. Alley and MacLellan; twin-screws—5150/, 

Napier and Miller, Limited, Yoker, near Glasgow— 

130 ft. between perpendiculars, 18 ft. beam, 25 tons dead- 
weight, 320 passengers; speed, 13} miles; 350/. extra if 
engines by Messrs. Alley and MacLellan—5550/. 
Napier and Miller, Limited, Yoker, near Glasgow— 
135 ft. between perpendiculars, 21 ft. beam, 40 tons dead- 
weight, 560 passengers; speed, 13 miles; 350/. extra if 
engines by Messrs. Alley and MacLellan—5750/. 

Napier and Miller, Limited, Yoker, near Glasgow— 
130 ft. between perpendiculars, 20 ft..beam, 40 tons dead- 
weight, 560 passengers; speed, 13 miles; petrol engine— 
66002 


Sir W. G. Armstrong, Whitworth, and Co., Limited, 
Newcastle-on-Tyne—140 ft. 3in. over all, 140 ft. on water- 
line, 17 ft. 0? in. beam, 28 tons dead-weight, 368 pas- 
sengers; speed, 13 miles—5750/. 

Palmer’s Shipbuilding and Iron Company, Limited, 
Jarrow—130 ft. between perpendiculars, 18 ft. beam, 
28 tons dead-weight, 368 passengers ; 8 , 13 miles; 
classed at Lloyd’s, and built under Lloyd’s survey— 
5962/7. 

Palmer’s Shipbuilding and Iron Company, Limited, 
Jarrow—140 ft. between perpendiculars, 18 ft. beam, 34 
tons dead-weight, 464 passengers ; speed, 13 miles—59921. 

Thames Iron Works, Shipbuilding, and Engineering 
Company, Limited, Blackwall—110 ft. between perpen- 
diculars, 16-ft. 6-in. beam, about 15 tons dead-weight, 
about 240 passengers ; speed, 13 miles—6000/. 

Thames Iron Works, Shipbuilding, and Engineering 
Company, Limited, Blackwall—130 ft. between perpen- 
diculars, 20-ft. beam, about 32 tons dead-weight, about 432 
passengers ; speed, 13 miles—7000/. 

[Tender for ten, or a — number of boats, up to 30, 
about 15 to be built at the or pew and the 
—_ the remaining 15 at the yards of other Thames 

rms. 

Cammell, Laird, and Co., Limited, Birkenhead—130 ft. 
between perpendiculars, 22-ft. beam, 40 tons dead- weight, 
560 passengers ; speed, 13 miles—6700/. 

John I. Thornycroft and Co., Limited, Chiswick— 
140 ft. between perpendiculars, 146 ft. over all, 20-ft. 9-in. 
beam, 26 tons dead-weight, 320 passengers; speed, 12 
miles—6750/. 

John I. Thornycroft and Co., Limited, Chiswick— 
140 ft. between perpendiculars, 146 ft. over all, 20-ft. 9-in. 
beam, 21 tons dead-weight ; speed, 13 miles—6975/. 

John I. Thornycroft and Co., Limited, Chiswick— 
140 ft. between perpendiculars, 147 ft. over all, 22-ft. 
beam, 40 tons dead-weight, 560 passengers; speed, not 
guaranteed—7150/. 

John Reid and Co., Limited, Whiteinch — 135 ft. 
between perpendiculars, 21-ft. beam, 10 tons dead-weight, 
80 passengers; speed, 13 miles. [Tender for five boats 





only ]— 69007, 





Russell and Co., Port: Glasgow—135 ft. between per- 
pendiculars, 22-ft. beam, about 25 tons dead-weight, 432 
passengers ; speed, 13 miles—6970/. 

Swan, Hunter, and Wigham- Richardson’ and Co., 
Limited, Wallsend—135 ft.'between perpendiculars, 140 ft. 
over all, 20-ft. beam, 32 tons dead-weight, 432 passengers ; 
speed, 13 miles—7100/. é 

John Stewartand Son, Blackwall—130 ft. between _per- 
pendiculars, 22-ft. beam, 40 tons. dead-weight, 560 pas- 
sengers; speed, 13 miles. [Smaller scantlings than‘in 
proposal. Next tender]—7500/ i 

John Stewart and Son, Blackwall—130. ft. between 
perpendiculars, 25-ft. beam, 40 tons dead-weight, 560 
passengers ; speed, 13 miles—8650/. 

A. and J. Inglis, Glasgow—140 ft. between perpen- 
diculars, 22-ft. beam, 40 tons dead-weight, 560 m- 
gers; Speed, 13 miles. [280/. extra to bring vessel to the 
be but will not undertake delivery on the Thames] 

One or two interesting points are suggested by 
the figures. Messrs. Napier and Miller, Limited, 
were alone in submitting a tender for boats driven 
by petrol engines, the amount in this case being 
66001., or about 1000/. more than the same size of 
boat with ordinary paddle engines. The compari- 
son, again, between the twin-screw boat and the 
paddle-boat in their case is interesting, as the 
former was to be slightly smaller, but to carry the 
same load and give the same speed as the paddle- 
steamer, and to cost only 100/. less. The tenders 
were submitted to Mr. Maurice - Fitzmaurice, 
C.M.G., the Engineer of the Council, who sought 
the advice of naval architects ; but it was found so 
difficult to institute a comparison, because of 
the variations in design, that it was decided to 
prepare a draft specification fairly full in detail, and 
five firms were invited to make offers on that basis. 
The question naturally suggests itself as to whether 
the County Council should not have, in the first 
instance, taken the advice of a naval architect, and 
issued definite specifications to the firms tendering. 
Such a procedure has very distinct ‘advantages 
where it is desirable to give the order to the lowest 
tenderer; and we are more and more convinced 
that if the purity of public life is to be maintained, 
and the public funds are to be spent in the most 
equitable ‘manner, the lowest tender ought to be 
accepted, at any rate when tenders are asked from 
selected firms, unless there is a very strong reason 
urged by the technical advisers of the Board against 
such a course being adopted. Where it is possible 
to ignore this primary rule, there is a temptation 
in favour of log-rolling, and ‘with popularly-' 
elected boards this is ‘not at all desirable. ‘‘In 
arranging ‘the second list of firms, five in num- 
ber, to be invited to tender upon the specification 
definitely drawn up by the naval architect, the 
Committee were undoubtedly influenced: by a desire 
to place the-work within the Metropolis. Accord- 
ing to the first list, the London firms submitted 
prices far in excess of those received from the 
shipbuilders -in the North, and there is no sugges- 
tion that the designs submitted: by the London 
firms were preferable to the others. There is much 
to be said in favour of. work for London being 
executed within the Metropolis; and for senti- 
mental reasons such desire may be fulfilled if it 
involves little cost ; but: economic considerations 
should be primary in all such undertakings, for 
many obvious reasons. Moreover, it is conceivable 
that if the exclusive policy thus practised is carried 
on to any extent, ‘provincial cities and districts 
may retaliate. It is true that there was little dif- 
ference between the five tenders submitted onthe 
Engineer's specification ; but there is a principle 
involved, and departure from principle is always 
regrettable. 

There must remain dissatisfaction on the part of 
those northern firms who submitted tenders on the 
reasonable assumption that the work was to be given 
to the lowest tenderer. Wesay nothing of the usual 
clause in which it is stipulated that the Committee 
are not bound to accept the lowest or any tender, 
because this is regarded as a purely legal safeguard 
in case of the rejection of the lowest tender being 
justifiable for economic or business reasons... 

The five firms were invited to name a price for 
a vessel 130 ft. long by 18 ft. beam, carrying 
35 tons dead-weight on a draught of 2 ft: 10 in., 
and with accommodation for 320 passengers. The 
speed to be guaranteed was 13 miles, which,’ be 
it noted, is exceptionally low. When the vessels 
are steaming against the tide, they are not likely 
to attain 10 miles; and if the number of stop- 
pages are considered, it will be realised that the 
mean speed will be only about half that on the elec- 
trified underground .railway. Messrs. Thornycroft 
asked 59501., as also did Messrs, Napier and Miller, 
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Limited, and as this was the lowest sum, it is 
recommended by the Rivers Committee that each 
firm should receive an order for ten boats. Of the 
other three firms, Palmers’ mi a asked 62971. ; 
Sir W. G. Armstrong, Whitworth, and Co., 64001.; 
and the Thames Iron Works, 65001. The Com- 
mittee recommended the acceptance of the last- 
named tender, although it involved an additional 
expenditure of 20301. The Engineer, in his official 
report, very properly directs the attention of the 
Committee to the fact that in this matter they 
are departing from the recognised practice, 
—when tenders are invited from selected firms on 
a definite specification, as is the case here, the 
lowest tenders complying with the conditions 
are accepted. The Committee, however, accept 
the responsibility, on the plea, as we have already 
indicated, that London work should, if possible, be 
kept to London firms. 

The total cost of the thirty boats, including 
panelling and upholstery of the walls—not included 
in the contract—will, it is expected, work eut to 
203,0301. This capital the Committee recommend 
should be spread over a period of twenty years, 
making an annual charge of 19,616/. In addition 
to this there will be incurred certain. expenses in 
connection with piers; so that with wages, fuel and 
stores, repairs and docking, the total expenditure for 
maintenance of the service is put at 98,960/. In 
this estimate of expenditure no sum is included 
for a reserve fund, and it is certain that. the vessels 
now ordered will not continue in first-class condi- 
tion, or modern, for the twenty years over. which 
the payment for them is to extend; so that to 
accord with sound finance a sum in the name of 
depreciation or reserve should be debited each 
year, in order that the fleet may be maintained in 
a satisfactury condition by frequent renewals. The 
Committee do not attempt any estimate of receipts, 
which they admit is a difficult matter ; but they 
seem quite hopeful—perhaps more so than  pru- 
dence justifies—that with such a fleet there will 
be a very considerable accession to the _traftic 
hitherto on the river. However pleasant it may 
bein summer, we are quite satisfied that with the 
electric underground railway running, as it does, 
so near the river, nearly all will prefer to travel 
by rail in winter -instead of by the steamers. 
The great, majority of workmen are able to take 
advantage of the special rates afforded them by the 
railway companies, and although a few workers, in 
travelling within the time limit, arrive in town 
earlier than their business requires, the number is 
relatively small, and will not materially increase 
the traffic on the river. The Committee ‘‘ hope” 
that when the service has attained its normal pro- 
portions, the revenue will be sufficient to cover the 
expenditure ; but in such case the public would be 
much more satisfied if the Committee were more 
able, from actual knowledge of the case, to be surer 
of their financial success, before adding to the 
capital outlay of the London County Council the 
large sum which will be required for the thirty 
steamers, and for the pier. and other accommoda- 
tion—totalling met nearly 300,000/., and also 
a possible direct annual charge on the debit side of 
the current account due to the financial loss of the 
service. 








TESTS OF A FERRO-CONCRETE 
BOWSTRING BRIDGE, 


Tue steadily growing. popularity of ferro-con- 
crete lends interest to some tests which were made 
last Tuesday on a 60-ft. bowstring bridge of ferro- 
concrete, erected at Purfleet by Mr. L. Mouchel, of 
the Hennebique Company,.38, Victoria-street, Mr. 
P. W. Meik being the consulting engineer. The span 
in question forms part of a ferro-concrete pier and 
jetty, a plan of whichis represented in Fig. 1.- As 
shown, the approach pier is sharply curved, but in 
every case the opening for each span is square 
with the flow of the river. The main portion of 
the pier consists of short ferro-concrete girders, 
carried on piles of the same material, and the pier- 
head is of similar construction, though to avoid 
damage from vessels lying alongside, the outer piles, 
which act as fenders, are in this case of wood. The 
span by which the approach is connected with the 
pier-head measures nearly 60 ft. in the skew and 
35 ft. in the square. It was considered desirable 


to give as much head-room beneath this span as 
possible, and hence it has been constructed as a 
through bowstring girder, the general arrangement 


Each girder measures 59 ft. 8 in. over all, and is 
6 ft. deep at mid-span. The upper chord is 18 in. 
wide by 9 in. deep, and is reinforced by eight 
1f-in. round bars (Fig. 8). Cross-bars, in accord- 
ance with the usual Hennebique practice, are 
inserted transversely at frequent intervals, and 
serve to check any tendency of the concrete to 
bulge laterally when the load comes on the bridge. 
The lower or tension chord is also stiffened by eight 
1f-in. round bars, which, as indicated, are con- 
nected together by stirrups of No. 12°S.W.G. iron 
2in. wide. These stirrups are placed at intervals 
of every 10 in., and add much to the solidity of 
the compound chord. The verticals are cross- 
shaped in plan, each arm of the cross being 
7 in. long by 5 in. thick. Vertical bars, having 
hooked ends which lap over the main bars in the 


Under this test-load the bridge proved remark- 
ably stiff, the deflections noted at the stated points 
being as follow :— . 


Instrument No. ahs: | ea, Oe. Se ee 
Deflection, inches... .158 .118 .142 .197 .197 .118 
Permanent set, inches .029 0 0 .004 .004 0 


Considering the limited depth of the girders, 
the deflections noted are comsiiady small and the 
permanent sets insignificant. 

The total weight of the structure is given as 
90 tons, of which 15 tons is steelwork. This steel, it 
should be noted, is used in the cheapest form in 
which it can be purchased—viz., as round bars, no 
one of which is of great weight, and can therefore 
be easily handled. The concrete used consists of 
4 parts of an aggregate broken to pass a }-in. mesh, 
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upper and lower chords, are used to strengthen 
these verticals. To avoid delicate adjustments 
these vertical stiffening-bars are made in two parts, 
which, after putting in place, are securely bound 
together by iron wire, as indicated. Along the 
top and bottom edges of each panel-opening strength 
is afforded by two }-in. bars extending from end to 
end of the girder. As will be seen, no diagonal 
bracing is used; yet no signs of. distortion were 
visible in the open panels whilst the test-load passed 
over the bridge. The shear tending to distort these 
nels is taken up by the stiff verticals acting as 
eams. Iron reinforcing-bars are carried round 
each corner of the panel-opening (Fig. 9), and 
prevent any tendency of the concrete to crack or 
open at these corners under the shearing stresses. 
The decking (Figs. 5 and 6) is also of ferro-concrete, 
and together with the main trusses forms one 
monolithic structure. The ferro - concrete cross- 
girders are 15 in. deep and 8 in. wide. The upper 
reinforcing-bars have hooked ends reaching to the 
central sections of the main trusses. The lower 
ones are carried through the chord between the two 
rows of 1{-in. bars, replacing the transverse stiffen- 
ing-bars used at intermediate points. In all cases 
sheet-iron stirrups support these strengthening- 
bars at frequent intervals on the usual Hen- 
nebique system, the idea being to bind the concrete 
together transversely as well as in the direction of 
the main stresses. 

The decking between the cross-girders is 5 in. 
thick, and is, of course, thoroughly reinforced by 
embedded steel bars. The bridge carries a single 
line of standard gauge railway, and immediately 
under the rails the decking is stiffened by ferro-con- 
crete longitudinals, as indicated in Figs. 3 and 4. 

In anticipation of the tests made on Tuesday, 
deflection meters had been fitted below the bridge 
in the positions numbered 1 to 6 in Fig. 3. Ob- 
servers stationed at these recorded the maximum 
deflections as the test-load was hauled over the 
bridge. This test-load consisted of two bogie- 
wagons, each of which had a wheel-base of 24 ft., 
and was loaded with rails so as to bring its weight 





of which is shown in Figs. 2 to 5, on page 583, 





and 1 part of Portland cement. The exterior sur- 
faces, it may be stated, have a very close texture, 
and should resist frost well. Ferro-concrete is, 
moreover, not liable to the unsightly cracks which 
so commonly disfigure all ordinary concrete work. 
The steel reinforcements seem to entirely prevent 
the formation of these cracks, which apparently 
arise from some local weakness. Considére has 
found experimentally that such cracks do not appear 
in ferro-concrete until the steelwork is strained 
pretty well up to its elastic limit. 





SECRET COMMISSIONS. 

AttTHoucH the passage through Parliament of a 
Bill for the suppression of secret commissions 
seems to be further off than ever, in view of the 
state of public business, the necessity for a measure 
of this kind is kept before the public by cases which 
are from time to time heard in the Courts. 

It has long been the law that where the agent 
for a vendor accepts a bribe from the purchaser of 
property, he will run the risk of forfeiting his com- 
mission. In Hovenden v. Millhoff (1900) (83 L.T., 
41), Lord Justice Romer said :—‘‘ If a gift be made 
toa confidential agent with a view to inducing him 
to act in favour of the donor in relation to transac- 
tions between the donor and the agent’s principal, 
and that gift is secret as between the donor and 
the agent—that is to say, without the knowledge 
and consent of the principal—the gift is a bribe in 
the view of the law.” The Court will not inquire 
into the motive of the vendor in giving the bribe ; 
there is an irrefutable presumption that the agent 
was influenced by it. 

It isto be observed, moreover, that the accept- 
ance of a bribe in this way may vitiate the entire 
bargain between the agent and his employer. 

In a case which was heard in the Divisional 
Court last year (Andrew v. Ramsay, 19 T.L.R., 
620), it appeared that the defendants—a firm of 
auctioneers—were employed by the plaintiff to 
effect a sale of the plaintiff's property, and were 
promised a fee of 50/. as commission, They pro- 





up to 30 tons—that is to say, 60 tons in all, 





cured a purchaser, who paid a deposit of 100/. upon 
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FERRO-CONCRETE BOWSTRING BRIDGE (HENNEBIQUE SYSTEM), AT PURFLEET. 


(For Description, see opposite Page.) 
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for him the best price for his property. ~The 
County Court Judge held that the plaintiffs were 
entitled to succeed. In giving judgment, the Chief 
Justice said :—‘‘ I think the case is covered by the 
decision of Salomons v. Pender. That case turned 
upon the broad principle that where a person is 
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Baron Pollock, ‘‘ has been adduced for a departure 
from the general principles governing such a case ; 
and the argument has failed to convince me that 
a person can, in the same transaction, buy in the 
character of principal and at the same time charge 
the seller as his agent. I cannot agree that because 
the seller has chosen to abide by the sale he is 
therefore to be held to have acknowledged the 
claims of the plaintiff both as agent and purchaser.”’ 

The most recent case on the subject of secret 
commissions is one which was heard by Mr. Justice 
Kennedy on March 5. It appears from that case 
that the receipt of commission by a sub-agent does 
not necessarily vitiate an entire transaction. In 
that case a firm sought to recover 1400/., being 
commission claimed by them in respect of their 
procuring a loan to the defendants from an insur- 
ance company. The action was defended on the 
ground, inter alia, that a sub-agent of the plaintiff's 
had improperly stipulated for secret commission 
from the insurance society contrary to his duty, 
and that the plaintiffs were so far responsible in 
law for his acts that they could not recover their 
commission. It transpired, however, in the course 
of the case, that the agent in question had received 
the commission without the knowledge either of the 
plaintiffs or the defendants. In the event the 
Judge gave judgment for the plaintiffs for the 
amount; but he directed that the defendants 
should have judgment ‘against the agent for the 
amounts which he had received. 

The above cases are an indication of what is 
going on in commercial circles. Many commissions 
are lawfully earned ; many so-called secret com- 
missions are earned and have been paid so openly 
for a number of years that it is not considered 
worth while to contest their validity. It is satis- 
factory, however, to note that the courts are not 
slow to aid in their recovery in a proper case. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS AT ST. LOUIS. 
(Concluded from page 538.) 
UnpousteDLy the great feature of the Interna- 
tional Electrical Congress week at St. Louis was 
the joint meeting of the English and American 
societies, with the foreign delegates, on Wednes- 
day, September 14; it was at this meeting that 
the paper of Mr. Bion J. Arnold, on *‘ Alternating- 
Current Motors for Traction,” was read and dis- 
cussed. In our last issue we gave as full a report 
of this discussion as the space at our disposal per- 
mitted. In concluding the notice of this Congress, 
we can only summarise the rest of the proceedings 
and indicate the movements of the English visitors 
after they left St. Louis. As we have already 
stated, it was necessary, on account of the large 
number of papers to be read and discussed, to 
divide the Congress into eight groups, numbered 
from A to H; in all these groups the business of 
the week was carried on simultaneously, and in 
order to allow the visitors to see something of the 
Exhibition, the meetings were held only in the 
mornings, so that the afternoons were free. No 
fewer than 150 papers were submitted for reading 
and discussion ; that these were despatched with 
remarkable celerity will be evident when it is re- 
membered that practically the whole of Wednesday 
was occupied by the joint. meeting, and that the 
Congress concluded on Saturday morning with a 
very scanty gathering. 
The eight groups above referred to were as 
follow :— 
Group A. 
Group B. 
Group C, 
Group D. 
Group E. 
Group F. 


General Theory. 

General Applications. 
Electro-Chemistry. 
Electric-Power Transmission. 
Electric Light and Distribution. 
Electric Trans»vortation. 

Group G. Electric Communication. 

Group H. Electro-Therapeutics. 

Group C finished its work on Thursday, Sept- 
ember 15, and held its last meeting in joint session 
with the American Electro-Chemical Society. On 
the same day Group G held a joint meeting with 
the International Association of Municipal Elec- 
tricians, and Group H did the same with the 
American Electro-Therapeutic Association. 

On Friday, the 16th, Group A joined forces with 


the American Physical Society, and Group C, having 
disposed of all its business, was invited to take 

rt in a combined meeting of the American 
Blectro-Chemical, the Faraday, and the Bunsen 





Societies, a reunion held inthe Coliseum Building. 
The- whole business of the Congress was, in fact, 
cleared up on the Friday, some of the groups that 
had finished their work helping those forward that 
were not so fortunate. In this way all was made 
ready for the final Saturday meeting, which was 
purely formal, and not popular. 

Certainly, so far as the English visitors were 
concerned, the St. Louis’ meeting was a marked 
success, and nothing was left' undone for their 
comfort and entertainment. On the evening of 
Saturday, September 17, the British contingent 
left St. Louis by a special train for Pittsburg, 
where they arrived about 3 p.m. on Sunday ; at 
Pittsburg the head-quarters of the Institution were 
at the Shenley Hotel. 

On Monday, September 16, the more important 
works in the neighbourhood of East Pittsburg 
were thrown open; and to permit an inspection 
of those of special interest to different visitors, six 
programmes had been arranged for selection. Of 
course, the many Westinghouse interests in that 
neighbourhood formed a large part of the day’s 
programme. The works of the Westinghouse 
Electric and Manufacturing Company, the Westing- 
house Machine Company, the Westinghouse Air- 
Brake Company, the Union Switch and Signal 
Company, the Nernst Lamp Company, and the 
works of R. D. Nuttall Company, together with 
the Carnegie Steel Works, were the most impor- 
tant visited during the day. We have so recently, 
in TRACTION AND TRANSMISSION,* dealt with the 
Westinghouse Electric and Manufacturing and the 
Machine Company’s works, that no further descrip- 
tion is needed here. The Carnegie Steel Works 
were also of very special interest to many of the 
visitors present. 

At 6 o'clock in the evening of Monday all the 
members and visitors met in the main aisle of the 
new machine-shops of the Westinghouse Company, 
which had been decorated for their reception ; here 
a banquet was given, at which Mr. George West- 
inghouse presided. During dinner a photograph 
was taken by aid of the Cooper-Hewitt mercury 
vapour lamp. 

A special Pullman train was waiting in the works 
to convey the visitors to Washington, where they 
arrived at 7.30 a.m. the following morning. There 
a visit was paid to the newly-erected offices and 
laboratories of the United States Bureau of 
Standards, and the visitors attended the formal 
dedication ceremonies of these buildings. They 
consist of two main buildings: the larger one, not 
yet completed, will be used as the physical labora- 
tories, while the smaller is already in service as a 
mechanical laboratory. Special arrangements are 
provided to keep the rooms at a constant tempera- 
ture, an important detail where accurate research 
work is undertaken. The generating plant installed 
is capable of furnishing, for experimental purposes, 
both direct and alternating currents, at pressures 
up to 10,000 volts, and can give as much as 10,000 
amperes ; alternating currents of still higher pres- 
sure can also be provided. Some good research 
work has already been done by this bureau, and 
there is little doubt that it will be a valuable addi- 
tion to the scientific institutions already in existence 
in the United States. On leaving these buildings 
the party returned by special car to the Capitol, 
and inspected the Senate-room and Court of 
Supreme Jurisdiction, as well as many other places 
of interest. At the Library of Congress a magnifi- 
cent new fireproof structure, an ingenious system of 
book conveyors for transporting volumes from the 
book-stores to the distributing-desks, excited con- 
siderable attention. Luncheon was given by the 
local reception committee, and later in the day 
other buildings and institutions were visited. 
Among many objects of engineering interest on the 
day’s ———— may be mentioned the Govern- 
ment Printing Offices, the Navy Yard, the Tele- 
phone Exchange and various power stations, 

The visitors were conveyed in automobiles to the 
railroad station, where they took train for Philadel- 
phia, arriving there at 12 p.m. The night was 
spent at the Bellevue-Stratford Hotel, which had 
only been opened to the public that day. A general 
tour was made in the morning with four-in-hand 
coaches to the following points of interest in Phila- 
delphia. The main generating station of the Phila- 
delphia Electric Company, the Baldwin Locomo- 
tive Works, the United States Mint, and the power- 
house of the Philadelphia Electric Transit Company. 





* See vol. x., page 312. 





Special excursions were arranged during the day for 
the ladies accompanying the party, visits being 
paid to Independence Hal], to Fairmount Park. 
and to the banks of the Schuylkill River. At the 
power-house of the Philadelphia Electric Transit 
Company there are already installed four 1500- 
kilowatt and two 800-killowatt Westinghouse gene- 
rators, all driven by compound condensing engines, 
and a new turbine-station is in course of erection ; 
but at the time of the visit there was little to be 
seen beyond the foundations. At the main gene- 
rating-station of the Philadelphia Electric Company, 
which has a capacity of 10,000 kilowatts, provision 
has been made for extensions which will double the 
output ; and it is probable that the new generators 
will be driven by turbines. The Baldwin Loco- 
motive Works were naturally of great interest ; 
but, unfortunately, at the time of the visit there 
was relatively little work in hand. The party 
were also driven in coaches round the grounds of 
the University of Pennsylvania, where there are 
thirty-three fine buildings built on 55 acres of 
ground. 

Later in the day train was again taken for New 
York, and on the following afternoon automobiles 
conveyed the visitors from the Waldorf Hotel to 
the Pennsylvania Railway Ferry en route for West 
Orange, New Jersey, where a visit was paid to 
the Edison laboratories and factories. The articles 
which we have so recently published on these works* 
make further reference here unnecessary ; before 
the works were visited, cach member was personally 
introduced to Mr. Edison. In the evening the 
visitors held a farewell dinner at the Waldorf Hotel, 
at which many eminent American engineers were 
present. On Friday morning, September 23, a 
visit was paid to the Crocker Wheeler Company, at 
Ampere, New Jersey, and in the afternoon of the 
same day about half of the party embarked for 
England in thes s. Arabic, amidst the enthusiastic 
cheers of their American hosts, who remained to 
the last minute to say farewell. 

On account of the limited space at our disposal 
we have given but a brief report of the visit of the 
Institution of Electrical Engineers to America, 
and we have omitted accounts of many of the 
social functions which had been arranged, and were 
carried out on the generous scale typical of American 
hospitality. Throughout the entire tour, from the 
arrival of the English visitors in New York to 
their departure, they received nothing but kind- 
ness and courtesy at the hands of their American 
hosts. As is always the case on such occasions, 
there was a great amount of work to be done in a 
short time. The arrangements, however, were always 
good, as when the visitors were attending the Inter- 
national Electrical Congress at St. Louis, the meet- 
ings being held only in the morning, an excellent 
opportunity was afforded of inspecting the principal 
objects of interest in the Exhibition. 








More NORTHUMBERLAND CoaL.—Up to the present 
the deepest colliery working in Northumberland has been 
250 yards at North Seaton Colliery, but of late sinking 
operations have been carried on at Backworth, and at a 
— of 480 yards a new seam has been discovered. 
Efforts are now being directed to ascertain whether the 
be worked at this great depth ; for if so, it is 


seam can 
be found and worked in other 


thought the same seam may 
parts of Northumberland. 





Storm-WaterR DrarnaGE aT Care Town.—Drawings 
have been submitted for the approval of the Cape Town 
Harbour Commissioners of proposed storm-water drains 
in connection with a reclamation scheme. The drawings 
were stated to be the result of og: consultations 
between the general manager and Mr. H. P. Rigby, C.E., 
drainage engineer, Cape Town. The first suggestion was 
to lay down a rain-intercepting drain running along Dock- 
road, and —rs itself into the sea to the eastward of 
a proposed Adderley-street pier ; and finished drawings 
were actually got out for the purpose. But the general 
manager was compelled to abandon the scheme, because 
he found that it would interfere with the construction of 
@ pro fishing harbour, and‘ that it would involve 
a canal running through the proposed reclamation 
ground at the foot of Adderley-street, tan ft. wide. 
An alternative plan was then prepared. The estimated 
cost of the four sewers shown on it was 68,242/. This 
amount provided for small subsidiary sewers, which were 
somewhat numerous, and for covering in the drain by 
iron girders and armoured concrete, but not for the rubble 
mounds upon which the sewer would have to be built. 
The general manager did not recommend that the drain 
should be covered in from end to end, as he saw no neces- 
sity for such a course; and he had an estimate prepared 
which, excluding the cost of the covers, worked out at 

,0847. The municipal authorities of Cape Town are 
also being consulted. 


* See ENGINEERING, page 1 ante. 
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NOTES. 
Toe MANUFACTURE OF AMMONIA. 


Tue production of sulphate of ammonia in the 
United Kingdom during 1903 amounted to a total 
of 233,664 tons—an increase of 4348 tons and 
16,451 tons respectively on the outputs of the two 
preceding years. More than half of this amount— 
namely, 149,489 tons—is recovered from the 
ammoniacal liquor obtained from gas works, as a 
by-product of the manufacture of ordinary coal- 
gas. Shale works come next in importance as 
a source of supply, with 37,353 tons, iron works 
with 19,119 tons, and coke-ovens with 17,438 tons, 
the remaining 10,265 tons being derived from 
producer-gas plant and other carbonising works. 
The output from every source shows an increase on 
the corresponding’ figures for 1902, except.in the 
case of the coal-gas industry. It appears from the 
fortieth annual report made .under the Alkali 
Works Regulation Act that the production of sul- 
phate by gas works in Scotland has diminished by 
over 1500 tons, and although .a slight increase 
has taken place in the English production, it 
has not been sufficient to balance this decline. 
On the other hand, producer-gas plants and 
works carbonising coal for the preduction | of 
coke, tar, and benzol have increased their con- 
tribution to the sulphate market .by practically 25 
per cent. in the year—a result due principally to 
the installation of ammonia-recovery plants ; and 
as these become more general a further increase 
may be expected. During the present year more 
ammonia plant has been put into operation to deal 
with the waste gases from coke-ovens. In South 
Wales there is a large field for such apparatus. 
In Yorkshire, the North of England, and Scot- 
land, more ammonia-recovery plants are in course 
of erection. With the exception of some special 
furnaces at the Carron Works every blast-furnace 
in Scotland is now fitted with plant for the re- 
covery of residuals, and ammonia-recovery plant 
in connection with the manufacture of Mond gas 
has recently been installed in that country. 


Tue IMPERIAL JAPANESE MINT. 


One of the earliest Western institutions esta- 
blished in Japan was the Imperial Mint at Osaka, 
and it has been one of the most successful and 
useful. In the Convention which was signed at 
Yedo, in 1866, between the representatives of the 
Japanese Government and those of the Foreign 
Powers, the establishment of a mint was stipulated. 
The Japanese Government purchased from the 
British Government a mint which had been esta- 
blished at Hong Kong, but which the latter had 
resolved to discontinue. Major Kinder and a 
stuff of officials were engaged to superintend 
the operations which were begun in Osaka in 1869, 
and the establishment was completed and opened 
with great ceremony on April 4, 1871, the foreign 
representatives having been invited to be present. 
Among the members of the staff the best known 
were Mr. E. Dillon, B.A., F.C.S., technical adviser 
and assayer; Mr. W. Gowland, F.C.S., Assoc. 
R.S.M. (now Professor of Metallurgy at the Royal 
College of Science, London), technical adviser, 
chemist, and metallurgist ; and Mr. R. MacLagan, 
engineer ; all these gentlemen rendered very efli- 
cient service. The Mint is now managed entirely 
by Japanese, and, judging from the report of the 
director for the year ending March 31, 1904, it main- 
tains its reputation not only for the amount of its 
production, but also for the efficiency and exactness 
of the work done. The report, which is printed in 
English, is a model of its kind. It states that the 
coinage for the financial year under review con- 
sisted of gold, silver, and nickel coins in six de- 
nominations, amounting to 13,316,571 pieces, of the 
value of 25,801,086 yen, against 5,351,126 pieces 
of the preceding year, valued at 38,300,563 yen in 
10-yen gold and 50-sen silvercoins. In addition to 
these, 5,131,096 pieces of silver yen were struck 
during the year. The demand for subsidiary coinage 
caused a considerable pressure on the operations 
of the Mint in the latter part of the financial year. 
The details of the work, which are given in the 
report, are very interesting, but into these we 
cannot enter. The diagrams showing the variation 
of weight in the different classes of coins indicate 
a high efficiency in the work done, and the same is 
true of the diagrams showing the variations of fine- 
hess as determined by assay. There is a branch 
Mint at Tokio, at which a considerable amount of 
Colnage was done under practically the same con- 





ditions as in the Osaka establishment. The direc- 
tor states that he has been favoured, as usual, by 
his foreign colleagues at. Washington, London, 
Paris, Brussels, and Utrecht with copies of the 
latest annual reports of their respective Mints, so 
that he is kept acquainted with what is being done 
in the same department in other countries of the 
world. So far as weare able to judge, he will have 
nothing to be ashamed of when a comparison is 
made of the work done in Japan with. that done in 
the best-equipped establishments in Europe and 
America. 


Tae Satvace Sreamers ‘‘ OBERELBE”’ AND 
‘© UNTERELBE.” 


In 1902-the Howaldtwerke, of Kiel, built two 
salvage boats of a novel type for the Nordische 
Bergungsverein, of Hamburg. The stern of each of 
these vessels slopes at)an unusually sharp angle and 
keeps its full width right down into the water, so 
that the boat can be placed above the object to be 
raised, instead of being by the/side of it. The 
main dimensions of the Oberelbe, the bigger of the 
two new vessels, are 37, 12.5; and 6 metres (121 ft., 
41 ft., and 19? ft.) respectively. In order to 
strengthen the ship’s stern two girders were built 
into it, reaching from end to end, a length of 
38 metres. These girders are 5.25 metres (17} ft.) 
apart, and can sustain a load of 550 tons... Kight 
pairs of pulleys are carried by these girders, the 
pulleys having a diameter of 1350 millimetres 
(63 in.). The steel winding tackle-blocks, which 
tun on rollers on the girders, have a weight of 
7 tons. The ropes have a circumference of 10 in., 
and a breaking strength of 720 tons. The pro- 
pelling engines, of 600 horse-power, and the pump- 
ing engines, are placed in the engine-room aft ; the 
fore engine-room contains the engine, of 200 horse- 
power, for the auxiliary machinery, and two com- 
pressors for air-pressures of 100 lb. The com- 
pressed air is utilised in boring and riveting, and 
in effecting other temporary repairs on wrecks. 
Water-ballast, to the amount of 1100 tons, can be 
taken in by the salvage boat to balance the weight 
lifted at the stern. The pumping power of the Ober- 
elbe is 6000 tons, that of the second boat—the Unter- 
elbe—5000 tons per hour. The Oberelbe is further 
supplied with a suction pump which can deal with 
500 cubic metres (17,600 cubic feet) of sand per 
hour ; the saction-pipe hasa diameter of 24in. This 
bulk of sand is reckoned equivalent to 5000 tons of 
water. The new vessels have, according to the 
Nautische Almanach of 1964, from which we take 
these particulars, justified their special construction. 
The Oberelbe did good service in raising the 
steamer Lemnos, which had sunk in the Elbe river, 
and which a former salvage attempt had left hang- 
ing over the hole it had made for itself in the sandy 
bottom. The Lemnos had afterwards slid back 
and had worked itself through the sand down to 
the clay of the river bed. The steamer was found 
embedded in 16 ft. of sand,.and the sand within 
the ship’s hull was in some parts lying 10 ft. higher 
than outside. Without the powerful sand suction- 
pumps of the Oberelbe, nothing could have been 
done ; for the sand was constantly. silting up any 
excavation madé, and blasting had to be done 
at a depth of over 30 ft. below low-water level. 
Dredgers failed to keep the excavation clear. Diving 
operations are much impeded on the Lower Elbe 
by the unfavourable tidal conditions ; only at high 
water can diving go on for two hours at the time ; 
at low water only for half an hour. While the 
Oberelbe was engaged in this work, the Unterelbe 
successfully raised the German torpedo-boat S 42, 
which, it will be remembered, sank in a collision 
with the British steamer Firsby. The boat was 
lying off Cuxhaven in the main navigation channel, 
in 24 metres (78 ft.) of water. Two salvage-boats 
could not be anchored in the channel, and the 
Unterelbe was, not without difficulty, secured by 
six anchors. Steel matting was placed round the 
torpedo-boat shell, lest the ropes should cut it. 
The convenient shape of the Unterelbe allowed of 
raising the 350 tons directly ; there was no need to 
wait for the tide to help to lift the load. 








Pseumatic Tubes At Cuicaco.—Nine miles of pneu- 
matic tubes for the Chicago Post Office were brought into 
operation recently. The tubes connect the present tem- 
porary post office on the lake front with the leading 
railway termini and with several branch post offices. 
The service will be used exclusively for letter mail, and it 
is expected that the Illinois Tunnel Company will carry 
the bulk mail. 





LAUNCHES AND TRIAL TRIPS: ~ 

On Saturday, the 15th inst., the steel serew cargo 
steamer Godo, built by the Laxevaags Engineering and 
Shipbuilding Company, Bergen, Norway, to: the order of 
Mr. P. A. Muscetis, of Aalesund, went for her trial trip ; 
and after compasses had been adjusted, proceeded to the 
measured mile, where a series of trials were run, and 9 
mean speed of 104 knots attained. The vessel is of the 
following dimensions :— Length, extreme, 210 ft.; breadth, 
31 ft.; depth, moulded, 14 ft. 10 in.; dead‘weight carrying 
capacity, about 1200 tons. The engines, which have also 


been constructed by the Laxevaags Company, are of the , 


triple-expansion type, having cylinders 154 in., 254 in., 
and 42 in. in diameter, with a 30-in. stroke, the working 
pressure being 175 1b. per square inch. 





On Saturday, the 22nd inst., there was launched from 


the yard of Messrs. D. and. W. Henderson and Co., 
Limited, Partick, what will be the largest Trans-Atlantic 
steamer trading from the Clyde. This vessel, built for 


the Cunard Line, and named Caledonia, has a straight: ° 
stem and elliptical stern, having two steel pole masts, of |. 


fore and aft schooner rig, and two tall funnels. There is 


a spacious bridge-house, a long poop-house, and a com- , 


modious forecastle. The vessel is divided up into nine 
water-tight compartments, and the accommodation is 
distributed throughout six decks—the ’tween deck, the 


main deck, the upper deck, the bridge deck, the pro- » 


menade deck, and the boat deck. She is 515 ft. in length 
over all, 58 ft. in moulded breadth, 36.6 ft. deep to the 


tonnage deck, and of 9100 tons gross, and about 16,000- 


tons ray re way She will have first-class accommoda- 
tion amidships for 300 passengers, on the main and bridge 
decks. The main saloon isa handsome apartment situated 
on the upper deck. Immediately above the main saloon, 
on the bridge deck, is the library, 35 ft..by 40 ft. A hand- 
some stairway leads to the promenade deck, where there 
is an airy and luxuriously-fitted smoking-room, with 
dome skylight and la windows all round. The 
first-class passengers will have a bridge deck of 230 ft. 
in length at their disposal, sheltered by the promenade 
deck of a similar length, which is again sheltered 
hg the boat deck. The second-class. accommodation is 
fitted amidships, towards the after end of the 
vessel, with state-rooms on the main deck for about four 
hundred passengers. The third-class passenger accom- 
modation is situated on the main and ’tween decks for 
800 persons. The Caledonia will be propelled by two 
sets of powerful triple-expansion marine engines of the 
latest type, with cylinders 31} in., 514 in., and 85 in. in 
diameter respectively, with a 4-ft. 6-in. stroke. There 
are four double-ended boilers and four, single-ended 
boilers, all of the best Siemens-Martin steel, with forty- 
eight withdrawable furnaces, giving a heating surface 
of nearly 30,000 square feet. The Caledonia will be able 
to carry a large cargo as well, so she is provided with 
specially large hatches, which are required for the bulky 
electrical and other machinery, rails, iron-work, &c., 
which is now exported from America to Britain. The 
cargo will be loaded and discharged by means of ten 
horizontal winches specially constructed for the steamer. 


On Saturday, the 22nd inst., the steel. screw steamer 
Fjordheim, recently launched from the shipbuilding 
yard of Messrs. Short Brothera, Limited, Sunderland, 
for Aktieselskabet Hekla, Christiania, went out on 
loaded trial with satisfactory results, a mean speed of 
104 knots being easily maintained. The dimensions of 
the vessel are:—Length, 306 ft.; breadth, 45 ft.; and 
depth, moulded, 22 ft. The engines have been supplied 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, having cylinders 224 in., 37 in., 
and 61 in. in diameter, with a 42-in. stroke, steam being 


supplied by two large steel boilers working at 180-Ib. : 


pressure. 





On Tuesday, the 25th inst, there was launched from the 
yard of the Tyne Iron Shipbuilding Company, Limited, 
of ee ee a steel screw steamer, the 
Elsa, built for Norwegian owners, and of the following 
dimensions :—Length, 335 ft. between perpendiculars ; 
breadth, 48 ft.; depth, moulded, 28 ft. The engines, 
which are to be supplied by the North-Eastern Marine 
Engineering Company, Limited, of Wallsend-upon-Tyne, 
are of the triple-expansion type, having cylinders 24 in., 


39 in., and 66 in. in diameter, with a 45 in. stroke, and 


working at a pressure of 180 lb, 





On Tuesday, the 25th inst., Messrs. Ropner and Sons,’ 
Stockton-on-Tees, launched from their yard a steel screw 
steamer, since named the Swainby, and of the follow- 
ing dimensions: — Length, 337 ft.; breadth, 48 ft. ; 
depth, 28 ft. 5 in. . The vessel has been built to the order 
of Messrs. R. Ropner and Co., West Hartlepool, and’ is 
fitted with the builders’ improved trunk deck. The 
engines will be of the triple-expansion type, supplied by 
Messrs. Blair and Co., Limited, of about 1400 indidated 
horse-power, steam being su oo by two main boilers 
at a working pressure of 180 lb. per square inch. 








Mexico anD AustriA.—The Mexican Government has 
agreed to subsidise an Austro-American line of steamers, 
so as to increase trade between Mexico and Austria. ~ 

Messrs. CAMMELL, Larrp, AND Co., LIMITED.— 
Messrs. Cammell, Laird, and Co., Limited, have made 
an offer to Lord Lonsdale for the purchase of his Lonsdale 
dock and harbour rights at Workington, with a view to 
their enlargement and improvement. The negotiations 
are proceeding, while engineers and surveyors are en 
in making measurements. 
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CONTINUOUS READING RANGE AND AZIMUTH FINDER; ST. LOUIS EXHIBITION 


CONSTRUCTED BY 


THE BETHLEHEM STEEL 


COMPANY, BETHLEHEM, PENNSYLVANIA. 

















On the present page and on pages 587, 588, and 
589 we give illustrations of a continuous - reading 
range and azimuth finder and predicter, which is 
shown by the Bethlehem Steel Company, of Bethlehem, 
Pennsylvania, in their fine exhibit in the Mines and 
Metals Building at the St. Louis Exhibition. This 
system consists of two observation instruments pro- 
vided with telescopes, as shown in Fig. 1; on the 
right is what is known as the ‘‘ home- station” 
instrument, which would be placed at a convenient 
distance from the guns. The other instrument, which 
is necessarily placed some way off from the first- 
named, in order to give a suitable base-line, is shown 
on the left. Fig. 2 1s another perspective view, show- 
ing the side of the home-station instrument, with the 
distance instrument beyond, the latter, however, only 
being partly seen. Figs. 3, 4, and 5, page 587, are 
respectively end elevation, plan, and side elevation of 
the apparatus. The large square shown in Figs. 1 
and 2 is a frame for mounting the chart. The novelty 


and advantage of this system consists primarily in the 
details of construction of the home-station instru- 
ment, and in the method of continuously reporting the 
ranges and azimuths of the observed target to the guns 











Fic. 2. 


which are in circuit with the instrument. By means/ the home instrument there is a mechanical reproduc- 
of automatic indicators, continuous readings of either | tion of the actual triangle formed by the two instru- 
the actual or the predicted ranges and azimuths of a | ments and the target, as shown in Fig. 6, page 588. The 
moving target are taken at every instant for any | observers—of whom there are four in all—at the home 
distance from 1000 yards to 15,000 yards, and an | station, represented by No. 1 in Fig. 6, sight the tele- 
azimuth of 160 deg., which is regularly presented at | scope on to the target, and that gives one side of the 
all times. The ranges are read in scales of 25-yard | triaugle; the base'of the triangle on the instrument 
steps, and the azimuth for each two minutes of arc | coincides in direction with the actual base-line, which 
traversed. These steps are equal to 0.25 in. actual | is, of course, the line between the two instruments. The 
scale on the range and 0.125 in. on the azimuth reading | arrangement is such that the base-line is adjusted 
ribbons, and are read direct without the use of any | after the instrument is set up. The base-line on the 
verniers. This permits of rapid continuous reading | triangle of the instrument (formed by the main arm 
by inspection of any change of range or azimuth. | indicating the line of sight) is graduated to a scale 
The ranges and azimuths, either actual or. predicted, | showing the actual distance between the two instru- 
for any interval of time up to 14 minutes, are con-| ments. The third side of the triangle is obtained by 








stantly indicated by telephone to the various guns 
whose fire is being directed by the observation instru- 
ment. The mechanical errors need not exceed ten 
yards for the greatest ranges, as has been proved by 
test. If another ten yards be allewed (equal to 
4 minute of arc at extreme range) for error of 
observers, 20 yards will be the maximum error of the 


making the reading of a dial on the home instru- 
ment, marked D in Fig. 6, correspond to the read- 
ing on the dial D' on the distance-station instru- 
ment, communication for the purpose being made 
by telephone or signal. The setting of the reading 
is done by the second man, whose position (2) is shown 
on the home instrument. By means of a hand-wheel 





instruments under ordinary circumstances. 
The general principle of the apparatus is that in 





this operator adjusts the instrument so that the point 
where the miin arm and the rider intersect, marked 





Oct. 28, 1904. ] 


ENGINEERING. 


587 








CONTINUOUS READING RANGE AND AZIMUTH FINDER; ST. LOUIS EXHIBITION. 
CONSTRUCTED BY THE BETHLEHEM STEEL COMPANY, BETHLEHEM, PENNSYLVANIA. 


Fig.3. 
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C!, can be moved as required. That movement is 
made until the distance A! C! is a reproduction to 
scale of the distance from the target to the home in- 
strument. In this way the range of the home in- 
strument itself is obtained, but, as stated, the instru- 
ment is preferably some distance from the gun. To 
give the required distance of the target from the 
latter, the instrument is so designed as to supply an 
automatic correction, showing the differences corres- 
ponding to the positions of three or more guns. 

The ranges for each gun are obtained by means of 
tapes, the arrangement of which is best shown in Fig. 7, 
page 588, the lower part of which gives an enlarged 
detail of the scale. The tapes shown by dotted lines at 
Rare wound on drums, and pass over the pulley, which 
travels with the point of intersection C', Fig. 7. As the 
point of intersection travels outwards, the tape is un- 
wound, and the reading is taken from it at the point F 
(Fig. 7), the latter being a finger, which is made to 
move in accordance with the position of the gun in 
regard to the instrument, the operation being effected 
by cams, and there being a separate suitable cam for 
each gun, 

The gunner will take aim for direction, but the 
azimuth position of the target in relation to the gun 
may be shown on the instrument by the mechanism 
on the left, shown in Figs. 1, 4, 5, annexed, and 
Fig. 10, page 589. Here, again, the tapes are 
wound on a drum at the base of the instrument, 
and pass over a series of pulleys on to a large 
drum, which is placed inside the casing shown in 
Fig. 1; this drum is rotated with the azimuth motion 
of the instrument by toothed gearing. The motion 
makes the tapes pass under the rotating fingers, 
similar to those that the range tapes pass under. 
hese fingers point to the number on the tape, and 
each finger is corrected for position of the gun in 
regard to the instrument by a cam motion, as before. 

Ibis azimuth reading gives the gunner the target he 
niust aim at, and would be used for disappearing guns. 

Another oint is the predicting feature, the tape 
moving with the point & under the finger, with a 
speed proportionate to the distance of the target; as 
the sights are kept on, an allowance should be made 
for the time taken in its flight by the projectile and the 
interval of fire. To effect this, the observer judges 
the time needed, and presses the finger down on the 
tape for that time—say, for half a minute; so the 
linger travels with the tape for half a minute, and this 

makes the correction by assuming a position which 
reads half a minute ahead. 

_ In Figs. 8 and 9, page 589, we show the elevation of 
the chart attachment. The marking point is pressing 


ready removal of the chart when its use is not‘required. 
Fig. 10 gives a plan view of the chart attachment. 
The chart is printed on transparent paper or cloth, and 
is placed between two glass plates, the lower plate 
having its underside ground. A pencil point is secured 
to the moving cross-head C! (Fig. 6), and marks the 
position of the target on the poe glass, so that its 
movement can be traced. Fig. 11, page 589, shows, 
diagrammatically, the plan followed for operating the 
range-finder by vessels. The base-line AB is formed 
by two range ships, so that any suitable range of base, 
for which the instruments are adjusted by moving the 
points A! B!, can be secured. Ranges from 1000 to 
9000 yards can be rapidly obtained in this way with 
very great accuracy. 








INDUSTRIAL NOTES. 

TuE state of trade, as disclosed by the returns issued 
by the Labour Department of the Board of Trade, was 
dull generally, showing a slight decline as compared 
with the previous month. These returns cover a large 
proportion of the chief groups of industries, and are 
the- only -really-reliable statistics as to employment 
which we have. The following report is based on 
4577 of such returns—namely, 3080 from employers, 
1409 from trade unions, and 88 from other sources. 
If any other body or person can supply additional 
reliable information, it would be thankfully received. 
The decline in employment was mainly in the ship- 
building trades; in the cotton trades and tinplate 
industry there was improvement. 

In the 273 trade unions specially reported on there 
was an aggregate of 575,575 members ; of these 39,005, 
or 6.8 per cent., were reported as unemployed, com- 
pared with 6.4 per cent. in the previous month and 
5.8 per cent. in the same month a year ago. 





In the coal-mining industry there was the usual 
seasonal improvement, employment being about the 
same, or nearly as good as a year ago. At collieries 
ee 546,670 wenreenae’s the pits worked an 
average of 5,16 days per week, as compared with 5.22 
days a Be aca ago. At the same pits the number 
employed was slightly largely than in the previous 
month, and 1.3 per cent. greater than a year ago. 

Employment in the ironstone-mining industry con- 
tinued good. At 129 mines and open works included 
|in the returns there were employed 1.7 per cent. more 
| than a month ago, but 0.5 per cent, less than a year 
ago. The average time worked was 5.82 days per 
week, compared with 5.78 days a year ago. 





against a glass plate. The pillar mounting allows a 


In the pig-iron industry employment was slightly 


better than in the month previous, but was worse 
than a year ago. The returns of 112 ironmasters 
showed that 299 furnaces were in blast, employing 
about 21,200 workpeople, compared with 297 furnaces 
in the pee month and 315 a year ago. 

Employment in the manufacture of iron and steel 
showed a slight decline compared with a month ago, 
and a still greater decline as compared with a year 
—_ Returns relating to 194 works, employing about 
73,433 workpeople, showed a decrease in the total 
volume of employment of 0.2 per cent. as or ne 
with a month ago, and of 4.1 per cent. compared with 
the same month a year ago. 

In the tinplate industry there was a slight improve- 
ment on the previous month, employment: being con- 
siderably better than a year ago. There were 382 
mills in operation, employing about 19,000 workpeople. 
In the previous month 379 mills were in operation, 
and in the same month a year ago 345 only. 





In the engineering industries employment was dull 
ate te than a month ago and a year ago. 

he proportion of unemployed union members was 7.4 
per cent., compared with 6.8 per cent. in thé previous 
month, and 4.8 per cent. a year ago. It is long since 
the proportion was so high. 

Employment in the shipbuilding trades was also 
worse than a month ago and a year ago. The propor- 
tion of unemployed union members was 15.3 per cent., 
as compared with 12.7 per cent. a month ago, and 
13.4 per cent. a year ago. 





In the building trades employment was more than 
usually dull for the time of year—worse than a thonth 
ago and a year ago. The proportion of unemployed 
carpenters and joiners was 7 
plumbers, 9.5 per cent.; both in excess of a month ago 
and of a year ago. The other branches are equally 
slack, in spite of the developments under public bodies 
generally. 

In the wood-working, furnishing, and upholstering 
trades employment was slack generally—about the 
same as a month ago, but worse than a year ago, 
The proportion of union members out of work was 
7.1 per cent.; last month, 6.8 per cent.; a year ago, 
4.5 per cent. 





In the cotton trades there was improvement. Orga- 
nised short time was worked only by spinners of 
Egyptian cotton ; those using American cotton were 
generally on full time. Returns from firms employ« 
ing 565, workpeople in preparing and spinning 





cotton show that 26.9 per cent. were working. short 


per cent.-; and of | 
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time, compared with 43.1 per cent. in the previous 
month, and 48.5 per cent. in the same month a year 
ago. Of the 103,800 operatives engaged in weaving, 
&c., 10.2 per cent. in the factories were on short time, 
compared with 13.9 per cent. in the month previous, 
and 30.9 per cent. a year ago. This is encouraging 
for the cotton trades in Lancashire. 

Employment in the woollen trades was good—better 
than a month ago and about the same as a year ago. 
The worsted trades were reported to be bad—worse than 
a year ago. The hosiery trades were bad in England, 
but had improved in Scotland. The jute and flax 
trades were moderate, but worse than a year ago. 

In the boot and shoe trades employment continued 
bad—worse than a month ago and a year ago. In 378 
firms giving returns, employing 52,736 operatives, and 
paying 48,272/. in weekly wages, the figures showed a 
decrease of 2.7 per cent. as compared with the previous 
month, and of 2.3 per cent. compared with a year ago. 
In the other leather trades there was a slight improve- 
ment, but employment was worse than a year ago. 





Changes in the rates of wages affected some 21,000 
workpeople in the month; of these 1500 received 
advances, and nearly 19,500 sustained decreases, The 
net effect of all the changes was equal to a decrease of 
over 200/. per week in wages. The changes in the 
previous month affected nearly 356,600 work people, the 
net result being a decrease in wages of over 17,600/. 
per week. In the same month a year ago 23,000 persons 
were similarly affected, the net result being a decrease 
of 400/. per week in wages. The chief changes were in 
the coal and iron industries of Cleveland and Cumber- 
land, and in the iron and steel-workers’ wages in South 
Wales, &c. The chief changes were effected by con- 
ciliation boards or sliding scales. The others—only 
affecting about 700—were arranged by the parties or 
their representatives; only in two cases was there 
stoppage of work. 

The total number affected by labour disputes in the 
month, new and old, was 13,916. The duration of the 
disputes was equal to about 130,000 working days, 
compared with 228,000 working days in the provious 
month and 120,000 in the same month a year ago. 
Only 21 new disputes occurred in the month, com- 
pared with 15 in the previous month and 24 a year 
ago. The total of old and new disputes settled was 
25, affecting 9610 a Only three were de- 
cided in favour of the workers, 17 in favour of em- 
ployers, while 5 were compromised. The others were 
under negotiation. 

The Amalgamated Society of Engineers’ Journal 
states that the membership is 96,076, showing a de- 
cline of 22. Of the total 5661 were on donation 
benefit ; last month, 5235; on sick benefit, 2181 ; last 
month, 2049 ; on superannuation allowance, 4783; 
last month, 4738. There was an increase in the number 
on donation benefit and on superannuation allowance, 
but a decrease on the sick list. The successful candi- 


date for the Allan and Menton prize was a member of | | 


the London branch, No. 2; there were two other com- 
petitors high up on the list. Three members of the 
union are resident members of the Ruskin College. 
One, from Glasgow, is employed by the college to 
spread a knowledge of its objects to the trade and 
labour councils in the kingdom. A further ld. per 
member is asked for in support of the a. It 
is hoped that the society will have six members in 
residence. The council of the union are framing 
amendments to the constitution of the Labour Repre- 
sentation Committee, to be presented at the annual 
conference to be held in Liverpool in January, 1905, 
at which fourteen delegates from the society will 
be present. Nominations are asked for delegates to 
attend such conference. The proposed legal defence 
levy of 6d. has been voted by 5849 for, and only 141 
against. The nominations for general officers and 
council have been sert in. A table is given of the 
‘* Referendum Vote.” The propositions generally have 
been adopted. A synopsis of the report of the Inter- 
Departmental Committee on Physical Deterioration 
is given, which shows that the proportion of reall 
healthy candidates passed by the Army Medical De- 
partment was unsatisfactory, considering the total 
and the classes from which the inspected members 
were recruited. 

The report of the Boiler‘Makers and Iron-Ship- 
builders for the current month is far from encouraging ; 
indeed, it is disheartening. Here is a branch of trade 
which is identified with Britain’s supremacy on the 
seas, with her mercantile ascendancy in the world’s 
commerce, and yet it has periodical seasons of depres- 
sion which one cannot but deplore. The number of 
members on the funds this month was 9735, as against 
8523 last month—an increase of 1212 ; of this increase 
1136 were crak. Ge: 51 were sick members, and 25 
were superannuated members. The aggregate number 
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best of years there is always a falling-off during the 
closing months of the year. The increase of unemployed 
this year is greater than ever. The report deplores the 
|fact that thousands of willing and able workers are 
| thus idle, and that, too, when the wealth of the com- 
|munity is evidently increasing. The payments for 
benefits during the month reached the high total of 
14,2797. 5s. 1ld., or 28552. 17s. 2d. per week. The 
| satisfactory thing is that the union can bear the 
|strain. There was a decrease of 40 in membership ; 
| but that is not surprising considering the stress and 
strain of several months past. The men are simply 
out of benefit—they cannot pay their subscriptions. 
These are always dealt with tenderly. But they fall 
out of benefit; that is the worst of it. In all cases 
| contributions are deducted from the weekly benefits 
|when the latter are paid. The utmost care is at 
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out of work was 6581 ; on sick benefit, 2002 ; on superan- | present exercised as to the admission of members, as 
nuation allowance, 1152. The total is a great army of | regards health, &c., and also as 
workers. The worst feature in the case is that the 
season of the year is against the society. 


| of benefits, so that the society sh 
Even in the | by malingerers and the unfit. 


regards the payment 
all not be dbfeeuded 

















The report of the Associated Blacksmiths of Scot- 
land indicates a slight improvement in trade. It 
covers a period of six weeks, and a comparison is 
instituted between the April report, also of six weeks, 
when there was a decrease in the funds of 19/. 2s. 8d., 
whereas in the present report there is an increase of 
162/. 14s. 5d. It deplores a loss of 17 in membership, 
but not one wasafull member. It notes the fluctuation 
in the number of unemployed. At the commencement 
of the period covered by the return 208 were on the 
funds for idle benefit alone ; at the close there. were 
only 93. But the executive point out that the number 
of unemployed does not indicate the exact state of 
trade, as employment has much fluctuated of late. 





The latest returns as to the state of employment in 
the engineering trades in Lancashire are not very 
reassuring in character. The proportion of union 
members out of work in the Manchester, Salford, and 
Liverpool districts was 8.4 per cent.; previous month, 
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8.2 per cent.; and a year ago, 4.9 per cent. In the 
Oldham, Blackburn, and Bolton districts the propor- 
tion was 11.1 per cent.—the same as la3t month—as 
compared with 4.8 per cent. a year ago. Machine- 
workers, smiths, and strikers report trade as fair in 
the Manchester and Liverpool districts, but bad else- 
where. In Liverpool there was short time, and at 
Vrewe the trade was slack. In most of the other 
Lancashire districts trade was bad, with much short 
time. Brass-workers at Oldham, pattern-makers at 
Preston, and iron-founders at Burnley report employ- 


ment as fair, There is a slight improvement in the 
textile-machine-making trades. The report of the 
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Amalgamated Engineers describes trade as bad or very 
bad in a large number of their Lancashire branches, 
moderate in very few, and good in none. Boiler- 
makers report trade as slack generally, but in one or 
two branches it is said to be moderate. On the whole, 
the reports are anything but satisfactory as regards 
employment. 





The reports from the Midlands indicate some 
improvement in the iron and steel trades; orders are 
more numerous, and of larger weight. But there is no 
advance in prices, which is regarded asthe true test of 
improved trade. Ironmasters deplore this, but con- 
sumers rejoice ; the latter would even like a decline 
in order to replenish their stocks. In the ri mg Po: 
and allied trades employment is reported to slac 
generally—about the same as a month ago, but not so 
good as a year ago. Inthe Birmingham, Coventry, 
and Wolverhampton districts the proportion of union 
members of the engineering societies out of employ- 
ment was 5.6 percent.; month previous, 5.5 per cent. ; 
same month a year ago, 3.4 per cent. In the Derby, 














Fig.9. 





Leicester, and Notts districts. the proportions were 
larger—-10.5, 8.1, and 4.2 per cent. respectively. 
Electrical engineers report employment as fair in 
Birmingham, butslackin Wolverhampton. The cycle 
trade is quiet; the motor trade is brisk at Wolver- 
hampton, but moderate at Birmingham. Makers of 
boot and shoe and of hosiery machinery report: trade 
as fairly good. In other Midland centres trade was 
slack generally in most branches. In the other iron, 
steel, and metal-using industries the variations were 
more accentuated. Employment in the bolt, nut, and 
nail branches was fair to moderate in the Midlands, 
with rivet-makers quiet. In the wrought and malle- 
able branches trade is described as bad; so also is it 
in the tube trades, but in some sections there is im- 
provement. Makers of chains, cables, anchors, anvils, 
&c., are generally slack, but axle and tyre-makers are 
fairly busy. The bedstead trades generally are slack, 
but in the fender and fire-brass branches it is a little 
better. In the general hardware trades and in 
builders’ ironmongery trade is bad as a rule, but file- 
smiths were fairly well employed. There was a slight 
improvement in the stove and grate-making branches 
vw ea Midland districts ; elsewhere it is reported to be 
ad. 

The representatives of the Boiler-Makers and Iron- 
Shipbuilders and of the Ship-Joiners on the North-East 
Coast have met in conference the representatives of 
the shipbuilding employers in reference to the proposal 
of the latter to reduce wages. The plea urged is that 
the state of trade requires a reduction. The men’s 
representatives did not admit the plea, but the whole 
question is to be submitted to the men for considera- 
tion. 


The London Labour Conciliation and Arbitration 
Board, formed by the London Chamber of Commerce 
in 1892, has settled the dispute between the Amalga- 
mated Stevedores’ Labour and Protection League and 
their employers in respect of extra payment for loading 
bricks on board sailing ships. The Board decided in 
favour of the men. 


There has been for some time considerable unrest 
among the members of the Miners’ Association and 
some of the colliery-owners over certain conditions 
imposed by the colliery managers. Last week the 
feeling found vent in a strike of about 1000 men and 
boys at Kirkby, a ballot of the members of the Asso- 
ciation being in their favour. The Association will 
support those out with strike pay. : 


A movement is on foot for the federation of all the 
dockers’ unions in Europe and America, and a deputa- 
tion for that purpose has been sent to the United 
States. It is thought that a general federation will 
enable them to more easily dictate terms than they 
are now able to do with organisations not always in 
accord. But the men should remember that failures 
may be due as much to wrong demands or to wrong 
methods as to lack of organisation. 


The telephone workers have formed themselves into 
an association for the protection of their interests. 
They seek a minimum wage, a larger salary increment, 
a better system of promotion, and improved sick-rate 
payment. 








BRrIQUETTES IN FRANCcE.—Coal briquettes form 10 per 
cent. of the fuel used on the Paris, Lyons, and Mediterra- 
nean Railway, these being made of slack and dust from the 
company’s mines, It is found that steam can be ra 
more quickly with the briquettes than without them. 
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GAS-TURBINES. 
A Scientific Investigation into the Poasibilities of Gas- 
Turbines.* 


By R. M. Nerson, Associate Member, of Manchester. 


A PROPHESY expressed aetly in engineering circles 
at the present day is that turbines actuated by hot gases, 
other than steam, will eventually come to the front as 
prime movers. The idea of employing hot gases (other 
than steam) to drive a turbine is by no means new; but 
the success of the steam-turbine has recently brought 
the question into prominence. Although the subject is 
interesting and important, and although many minds 
seem to be considering it, there appears to be hardly any 
literature on the subject, except what is found in patent 
records. 

There is no doubt that many persons speak of the 
advantages of gas-turbines without duly considering the 
difficulties to be encountered. There are probably many 
others who have valuable ideas on the subject, supported 
in some cases by experimental data, but who are apt to 
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let their thoughts run in a groove, and to consider (rightly 
or wrongly) that the only possible solution of the gas- 
turbine problem lies in the particular direction in which 
they are working. 

This paper is written with the object of expressing and 
comparing as concisely as possible the advantages and 
possibilities of gas-turbines worked on different cycles, 
and the difficulties to be overcome to make these turbines a 
success. A further and moreimportant object 1s to draw 
opinions from other engineers who have studied the 
question, and especially from those who have conducted 
experiments. If these objects are obtained, even in an 
imperfect manner, the author believes that a foundation 
of knowledge will be obtained and placed on record, which 
will be of considerable use to engineers who may be 
endeavouring or about to endeavour to produce practical 
machines. 


Carnot’s formula for the efficiency of an ideal heat 


engine, 
E= T, —T, 


1 
is well known, but its real meaning is sometimes for- 





* Paper read before the Institution of Mechanical 
Engineers, October 21, 1904. 


gotten ; and it may not be out of place here to put ina 
reminder that in Carnot’s cycle all the heat is put in at 
temperature T), and all the heat withdrawn at temperature 
T,. An increase in the range of temperature does not 
necessarily cause a thermodynamic gain, and it is ible 
largely to increase the range of temperature (as, for 
example, by superheating steam before use in a steam- 
engine) without thermodynamically increasing the effi- 
ciency by more than a small percentage. 

If we have a gas-engine (reciprocating or turbine) work- 
ing on Carnot’s cycle between the limits of temperature 


1600 deg. Cent. (2912 deg. Fahr.) and 17 deg. Cent., its 
greatest possible efficiency will be 
(1600 + 273) — (17 + 273) _ 9 95, 
1600 + 273 
If the 


-engine is an ogtosion motor with compres- 
sion to 60 lb. per square inch above atmosphere, combus- 
tion at constant volume, and expansion to atmospheric 
ressure, the greatest possible efficiency between the same 
imits of temperature is only 0.50; and if the engine 





works on the ordinary Otto cycle with the same compres- 


cuss the Carnot cycle at length, but a few remarks ar 
made about it towards the end of the paper. 

A pressure-volume diagram of an engine working on 
Cycle I. is shown in Fig. 1 (below), and an entropy- 
————— in Fig. 2. 

The working fiuid is compressed adiabatically from A 
to B. Heat is then supplied by combustion at constant 
pressure from B to C. The gas then expands adiabatic. 
ally from CtoD. The fluid is then cooled at constant 
“prcomgpes from Dto A. Reciprocating gas-engines have 

en worked on this cycle by Brayton and others, but 
have never come into common use. (The Diesel engine 
may be considered to belong to this class, although no 
decided constant-pressure line is discernible on indicator 
diagrams taken from the engine.) One great difficulty 
that has been experienced in working reciprocating engines 
on this cycle is that of getting complete combustion 
during the period BC without the charge occasionally 
firing back. If the air and fuel are brought into contact 
only on entering the cylinder, it is difficult to get good 
combustion during the period BC. If, on the other 
hand, the air and fuel are previously mixed together, it 
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| is difficult to prevent occasional firing back. Of course, 
| the chamber in which the air and fuel are mixed may be 
| made strong enough to stand explosions; but any back- 
| firing upsets the regular working of the engine and is 
| otherwise objectionable. 


| It has been’ proposed for gas-turbines to cause air and 





| fuel to unite in a nozzle which thereafter diverges, with 
| the idea that the air and fuel will combine on meeting 


Abs Press. Lbs. per Sq Er. 














z \ Wa ‘K 
so pean oe eee. <i each other, and the hot products of combustion then 
0 1m z . 2 * | acquire a high velocity in the divergent nozzle, with which 
ea ae velocity they will enter the turbine buckets. The results 
Vol -—" of a trial of such a scheme would be interesting. The 
ee i author doubts if the combustion would be quick enough 


sion and between the same limits of temperature, the | 
greatest possible efficiency is only 0.37. 4 
We must therefore strive not so much to get the maxi- | 
mum and minimum temperatures respectively as high | 
and as low as possible, but to get the mean temperature | 
at which heat is given to the gas and the mean tempera- | 
ture at which heat is withdrawn from it respectively as | 
high and as low as possible. Of these two temperatures, | 
the lower one is usually by far the more important. An | 
ideal gas-engine working on Carnot’s cycle between the | 
limits of temperature 2000 deg. Cent. (3632 deg. Fahr.) | 
absolute and 300 deg. Cent. (572 deg. Fahr.) absolute, will | 
lose as much by an increase of 100 deg. Cent. to the lower | 
temperature as it will by a decrease of 500 deg. Cent. | 
from the higher temperature. : 
Coming now to discuss more particularly gas-turbines, 
there are four cycles on which it seems to the author that 
these could be worked with the ibility of good results. | 
Two of these are what Mr. Dugald Clerk designates 
Type 2and Type 3.* The author will call them respec- 
tively Cycle I. and Cycle IT. | 
The author has not considered it worth while to dis- 





* “The Gas and Oil-Engine,” by 


Dugald Clerk (Long- | 
mans and Co.), Chapter ITT. . 


to give a good efficiency. If, however, a combustion 
chamber of ample size were provided in which the burn- 
ing gases could rest a short interval before passing to the 
turbine, better results could, in the author’s opinion, be 
expected. The air and fuel would be separately pumped 
into the chamber from which the products of combustion 
would flow continuously and uniformly by one or more 
passages into the turbine. ; 
At any rate, the difficulties should not be as great with 
turbines working on this cycle as with reciprocating 
engines, as the latter have to receive the hot gases inter- 
mittently, while the turbine receives a continuous flow. 
This is an important point as regards controlling the 
flame. With an engine of the Brayton type the fuel has 
to be ignited in the cylinder for every working stroke, 
and the supply of to the flame has to be cut off for 
every working stroke. With a turbine the fuel and air 
could be aenetied at a constant velocity to the flame, and 
a steady flame maintained without interruptions. This 
is important because, if a mixture of air and fuel be always 
supplied to the flame with a velocity greater than the 
velocity of propagation of the flame, there can, of course, 
be no firing back, and this result can be obtained without 
the use of a wire-gauze screen, The maintaining of this 
velocity of supply to the flame above the required mini- 
mum when starting and stopping the motor, and when 
running at low powers, is, of course, & problem to be con- 
sidered, and some consideration is given to it later on. 
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The strength of the mixture of air and fuel should be 
kept constant. The power of the turbine can be varied 
by other means, which will be referred to later, It must 
be noted that if the air and fuel are comp adia- 
batically to a sufficient extent, which depends on the 
nature of the fuel, combustion will occur immediately 
the two are brought into contact with each other. 
It is therefore necessary in such cases to keep the air 
and fuel apart until the instant when combustion is de- 
sired. It must also be noted that with a turbine there 
will be no hot waste gases mixed with the fresh air and 
to be compressed. ‘ ‘ 

This cycle allows of a fairly high ideal efficiency being 
obtained with a moderate maximum temperature. Now 
a moderate maximum temperature is of the utmost im- 

rtance in the case of a turbine of the Parsonstype. A 

arsons turbine with steel blades could probably be de- 
signed, without any great difficulty, to stand a tempera- 
ture of about 700.deg. Cent. (1292 deg. Fahr.) without 
any water-jacketing or cooling devices of any sort 
(except for the bearings). With temperatures above this 
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the blades would need to be cooled. This would necessitate 
a radical alteration in design. The question of designin 
a turbine to stand high temperatures will be conside 
lateron. It is only desired here to point out that great 
difficulties with a certain class of turbine are avoided by 
keeping the maximum temperature moderate. The cycle 
we are considering may therefore have great advantages 
for turbines. 

It had better be stated here that the author has made 
several assumptions with regard to the working fluid or 
fluids. These assumptions are as follows :— 

1. That the specific heats of gases dealt with are con- 
—_ at all temperatures and pressures, and are as 
ollow :— 


Specific heat at constant pressure, or K p=0.238. 
Specific heat at constant volume, or K v=0.17. 


2. That weight per cubic foot of gases dealt with= 
0.0777 lb. at a pressure of 15 lb. per square inch absolute 
and a temperature of 17 deg. Cent. 


3. That 7 = & constant for all pressures and tem- 


peratures, 
4. That PV =a constant for isothermal expansion 
and compression at all temperatures and pressures. | 
5. That combustion produces no change of volume 
except that due to change of temperature. 
_ Some of these assumptions will probably be appreciably 
inaccurate in certain cases; but it seemed advisable to 
sacrifice something for simplicity and uniformity. As 
regards the variability of the specific heats, it seemed 
advisable to assume constancy until more knowledge on 
the subject has been obtained and a scale of change (if 
any) has been upon. 
. Pressures have been reckoned in pounds per square 
inch, and temperatures have generally been reckoned on 
the ( entigrade scale, although, for convenience the corre- 
sponding readings on the Fahrenheit scale have also in 
Some cases been given. The numbers on the diagrams 
representing pressure and temperature are all representa- 











temperatures on the absolute Centigrade scale. 

Referring to Fig, 2 (page 
fluid is represented in this figure by 
the heat abstracted or discarded 


efficiency of an engine working on this cycle, 


R-sree2 ABCD 
areaa BC d 


Now it can be proved* that 


where 


and B C, which are all constant-pressure lines ; 


_AB_DC 


~@B aC 


aB a) 


therefore E 
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Let ¢ represent the temperature before compression. 
Let t:' represent the temperature at the end of com- 
pression. 
_ Let T represent the temperature at the end of combus- 
tion. 


tive of absolute pressures in pounds per square inch, and 


590), the heat absorbed by the 
the area a BC d, and 
by the area aA Dd. 
The heat converted into work is represented by the area 
ABCD, and, consequently, if E represents the ideal 


&4 ris any ordinate cutting the lines a d, A D, 





* Since all vertical lines o— adiabatic expansion, 
therefore, by the laws of adiabatic expansion— 





3 
temp. at A _ [press. at A’) 7 ‘whest y= Kp 
temp, at B press. at B Kv 
Similarly, 
y-1 
temp. at q _ [press. at q] 
temp. at r press, at 7 


But press. at A = press. at q, since Ag D is a constant” 
pressure line ; and press. at B = press. at 7, since BrC 
is a constant-pressure line, 
" tomp. at A _, temp. at ¢ 
temp. at B- temp. at r 
“ABDC. ¢r 


a@B dC pr 








Let T, zepresent the temperature at the end of adia- 
batic expansion. 
Then from equation (1) and referring to Fig. 2, 
Ex & -*.T-Ti 
te M 


This can be.proved quite well without an entropy- 
temperature diagram.* The diagram, however, shows 
the efficiency better. ; 

It is important to consider the amount of negative work 
done and the ratio of this to the total or work. The 
negative work is the work of compressing the gas and 
delivering it in its compressed state. It is true that with 
some engines there is no work of delivery. In a recipro- 
cating gas-engine in which the is commveaes in the 
motor cylinder, the only negative-work Cmany) is that 
of compressing the charge ; and, even when a separate 
cylinder is used for the compression, the work of deliver- 
ing might be avoided. ith a turbine, however, the 
fluid cannot be compressed in the motor; and, whatever 
arrangement is adopted, the compressed fluid will have 
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to be delivered after compression. The author has there- 

fore considered it better in all cases to include in the 

negative work the amount required to deliver the com- 

pene pas. The motor proper, of course, gets the 
mefit of this work. 


In Fig. 1 (page 590) the work to compress the gas is 
represented by the area A b B, and the work to deliver it 
in a compressed state by the area y YBb. The total 
negative work is, therefore, represented by the area 

BA. The work of the motor is represented by 
the area y Y CD, of which the part y Y Bb represents 
the work done before expansion, and the part b BC D the 
work done during expansion. By deducting the negative 
work from the gross work the net work is obtained ; this 
is represented by the area A BCD. This net work is 
the same as that represented on the entropy-tempera- 
ture diagram, Fig. 2, by the area A BC D on that 
diagram. 

Crore I., Casz 1. 
If the gas is required to be used in a Parsons turbine 


* See, for example, ‘‘The Gas and Oil-Engine,” by 
Dugald Clerk, pages 46-48. 
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without cooling arrangements, the maximum temperature 
must not exceed 700 deg. Cent. (1292 deg. Fahr.). A case 
with this maximum temperature will now be considered. 

In all cases— 

Let ¢ and p eye: respectively absolute temperature 
Cent. and absolute pressure (pounds per square inch) 
before compression. 

Let t. and p represent respectively absolute tempera- 
ture Cent. and absolute pressure (pounds per square inch) 
after compression. 

Let T and P represent respectively absolute tempera- 
ture Cent. and absolute pressure (pounds per square inch) 
after combustion. 

Let T, and P, pared respectively absolute tempera- 
ture Cent. and absolute pressure (pounds per square 
inch) after expansion to atmospheric pressure. 

Let v represent 1 cubic foot of the fluid at temperature 
t and pressure p. 

t ve, V, and V; represent the volume of the same at 
te, pe, T, P, and T, P, respectively. 

Suppose that in all casest=17 deg. Cent. (290 74 
absolute Cent.), and the corresponding pressure = 15 lb. 
absolute. Let us first try compressing to 42 lb. absolute ; 
te will then be 389 deg. absolute Cent. This compression 
is shown by the line A B on the pressure-volume diagram 
(Fig. 3, page 590) and on the entropy - temperature 
diagram (Fig. 4). 

Let heat now be supplied and the gas expand at con- 
stant pressure along the line BC till the temperature is 
973 deg. absolute Cent. Let the gas now expand adia. 
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batically along the line C D till the pressure falls to 15 Ib. 
absolute. The fluid is now exhausted into atmosphere, 
and as the new charge is taken at the same pressure and 
at temperature ¢, we can assume that the discharged gas 
is cooled at constant pressure and used over again. We 
can therefore complete both diagrams by the constant- 
pressure line D A. 

The heat absorbed by the fluid is represented by the 
area a BCd in Fig. 4, and the heat rejected by the area 
aADd. The heat converted into work is represented by 
the area A BC D and 

E= area ABCD _ t- —t 
areaaBCd te 
_ 389 — 290 


a 
= 99 ~ 
389 
= 0.25. 

The negative work is eon in ~ 3 by the area 

» YB A, the gross work by the area y YCD, and the 


net work by the area ABC D:— 
. negative work _ areay YBA _ 0.4 
* “gross work area y YC D 


The expansion line is carried right down to atmosphere. 
It should be possible in practice without difficulty to very 
nearly do this in a turbine, although the volume at D is 24 
times the volume at A. In dealing with large volumes and 
small pressures there is an immense difference between tur- 
bines and reciprocating engines. Reciprocating engines re- 
quire largecylinders. These large cylinders, besides being 
objectionable on account of bulk and cost, necessitate 
great frictional losses. The low pressure dealt with is 
of little import as regards friction, which will be nearly 
the same whether the pressure is 13 1b. below atmosphere 
or 13 lb. above atmosphere. With a turbine, however, 
the large volume of the fluid does not necessitate such a 
bulky machine. Moreover, in a turbine the friction de- 





pends on the pressure. With high pressures the friction is 





area ABEF. Therefore 


and Co.), pages 43 to 45. 


great, with low pressures it is very small. (In marine pro- 
pulsion by steam-turbines it is not considered worth while 


uncoupling the reversing turbines when the vessel is going 
ahead. om turbines are allowed to rotate (above their 
normal s; ) in the low pressure which exists at the ex- 


haust ends of the main low-pressure turbines. ) 
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area ABEF _ te = ¢ 
areaaBEf te 
389 — 290 
=. = 0.26. 
389 


The increase in the maximum temperature has there. 
fore added nothing to the efficiency, and this will always 
be the case if the initial temperature and pressure are 
unchanged and we compress to the same amount; that 
is to say, as long as we start the constant-pressure lines 
from the same points, A and B, we can extend them as 
far as we like to the aight and connect them by any adia- 
batic line we please; E will remain unchanged. In Fig. 6 
the additional area dC Efis divided by the line DF in 
the same ratio as the original area a BCd is divided by 
the line A D. i 

The negative work (in Case 2) is represented in Fig. 5 
by the area y Y BA; it is the same as in the last case, 
The gross work is represented by the area y Y E F, and 
the net work by thearea ABEF. Therefore 

neg. work areay YBA _ 0.171 
gross work areayYEF i 

We have therefore very considerably diminished the 

ratio of negative work to gross work. 





Cycte I., Case 3. 


In Case 1 it was necessary to have a low compression 
because a high compression with a maximum temperature 
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Crore IJ., Case 2. 

700 deg. Cent. (1292 deg. Fahr.) must not, however, be 
considered as the limiting temperature for gas-turbines. 
We can employ a much higher temperature if we use 
water-cooling or other cooling arrangements. Mr. Parsons 
has circulated steam for heating purposes through pas- 
sages formed in the rings supporting the fixed blades of 
his radial-flow steam-turbines.* Water could as easily 
be circulated, and there should be no great difficulty in 
passing the water also through the rings supporting the 
moving blades. 

It has been proposed by Mr. Parsons and others to 
circulate water or other cooling fluid through the actual 
blades of a turbine, these being formed hollow. It has 
also been pro to keep the blades of a single-wheel 
turbine cool by causing the actuating fluid to act only 
at one point of the circumference of the wheel, while a 
cooling fiuid is projected on to the blades at another 


point. 

By the employment of cooling devices we might wa 
sibly get a turbine to stand a temperature of 1500 deg. 
Cent. (2732 deg. Fahr.) or even 2000 deg. Cent. 2000 deg. 
Cent. is a very high temperature, and there would be 
great difficulty in devising and constructing cooling 
arrangements that would keep the blades in good working 
order when acted on by gas at a temperature approaching 
this. Let us assume, however, that 2000 deg. Cent. is 
allowable for our maximum temperature ; then, if we keep 
the same compression as in Case 1, our ideal pressure- 
volume and entropy - temperature diagrams will be as 
shown in Figs. 5 and 6, page 590. In these figures the 
line C D has been reproduced from Figs. 3 and 4, and is 
shown in dotted lines in order that the two cases may be 
readily compared. 

Referring to Fig. 6 the heat absorbed by the fluid is 
represented by the area a B E f, the heat rejected by the | 
area a A F f, and the heat converted into work by the 





* “The Steam-Turbine,” by R. M. Neilson (Longmans 








———-—->- sh TT 


of only 700 deg. Cent. would have given an impractically 
high value to the ratio of negative work to gross work. 
In fact, this ratio was high even with the low compres- 
sion adopted. ? 

With the maximum temperature raised to 2000 deg. 
Cent., however, a much higher compression can be 
adopted. Suppose a compression to 300 lb. per square 
inch absolute is adopted ; this will make tc 682.5 deg. 
absolute Cent. The pressure-volume and entropy-tem- 
psrature diagrams will then be as shown in Figs. 7 and 8, 


page 590. 
Referring to Fig. 8, it is seen that 
B= 2re AGHK 
~ areaaGHk 
_te—t _ 682.5 — 290 
~ te  —-- 682.5 
= 0.58, 


which is much better than (more than double) that in 
Cases 1and2. There is, however, the inconvenience of a 
high compression, and, compared with Case 1, more heat 
is likely to be lost through radiation owing to the higher 
average temperature. ‘This question of radiation will be 
more or less important according to the type of turbine. 
The negative work is represented in Fig. 7 by the area 
z%7,GA, the gross work by the area z ZH K, and the net 
work by the area AG H K. 
neg. work _areazZGA _ 
** grosswork zZHK 


Cyc I., Cask 4. ' 

It will be interesting to find what efficiency can be ob- 
tained with a maximum temperature of 2000 deg. Cent. 
by increasing the compression till the ratio of negative 
work to gross work is 0.4—the same as in Case 1. This 
ratio will be attained when t- = 909 absolute Cent., which 


0.3. 


corresponds to a pressure of 818 lb. absolute. Then 
909 — 290 
E==— rT ie 0.68. 
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The pressure-volume and entropy-temperature diagrams 
for this case are given in Figs. 9 and 10, page 591. 

The line BC is shown in dotted lines in Fig. 10 to 
allow Case 4 to be compared with Case 1. ; 

The sharp corner at M would likely be rounded off in 

ractice. This would reduce the efficiency slightly. It 
would also, however, reduce the maximum temperature, 
and for this reason it might be advantageous in some 
cases to round off the corner intentionally. : 

In every case it has been assumed that the compression 
is adiabatic; it is usually ones that it should be at 
least nearly so. If, for example, in Figs. 1 and 2, page 590, 
the compression, instead of being along the adiabatic line 
AB, had been along the line A By, which is below the 
adiabatic line—that is, if heat had been allowed to escape 
during the compression—the heat absorbed by the fluid 
for the same value of T would have been increased by the 
area 0, B, Ba in Fig. 2, while the heat converted into 
work would have been increased only by the relatively 
small area AB, B. FE would, therefore, have been 


uced. 

If, on the other hand, the compression had been along 
the line A By, which is above the adiabatic—that is, if 
heat had been put into the fluid during compression—the 
heat absorbed and the heat converted into work would 
both have been reduced by the same amount—namely, 
the area AB Bg. E would, therefore, obviously be reduced 
in this case also, assuming that the heat put into the fluid 
during compression is obtained by the combustion of 
fuel. 

If, however, the heat put into the fluid during com- 
pression is obtained for nothing—if, for example, it is 
heat that would otherwise be radiated away, or carried 
away by convexion—the effect on E is not obvious. 

A compression along the line A Bg, Figs. 1 and 2, will 
give a higher value to EK than a compression along the line 
AB if the heat absorbed during the compression A B, is 
got for nothing, and if the two cases are otherwise the 
same ; but a compression along the line A By produces a 
higher ratio of negative work to gross work. ‘This will be 
clear from Fig. 1. Now, with this ratio of negative work 
to gross work, a still higher efficiency could be obtained 
by keeping the compression adiabatic, and continuing it 
further. A hot compression, such as along the line A B, 
when the heat is got for nothing, may be advantageous in 
afew cases -viz., when T, is low com with ¢-; but, 
generally, such a compression will be harmful. 

It is, in general, disadvantageous to heat the air or fuel 
before compression, no matter what be the source of heat. 

If gas is allowed to enter a water-cooled turbine at a 
high temperature, such as 2000 deg. Cent., there will 
necessarily be a great amount of heat carried away by the 
water. Ina reciprocating engine the metal surface with 
which the gas comes into contact is very small compared 
with that in a multiple-expansion turbine ; and in a re- 


ciprocating engine the bulk of the gas may expand, and | j, 


fall from its maximum temperature to the temperature at 
exhaust without ever coming near a metal surface. Ia a 
multiple-expansion turbine, on the other hand, every 
particle of gas must practically slide along a meta] 
surface immediately it comes to the first ring of blades. 
With turbines employing gas which enters the turbine- 
casing at such a temperature, the heat lost through the 
walls and carried away by the water must necessarily be 
very great indeed. It is true that the metal surface in 
contact with the gas can be allowed to be at a much 
higher temperature than the inside of the cylinder walls 
of a reciprocating engine ; but, in spite of this, the heat 
lost through the walls and carried away by the cooling 
water (or other cooling medium) will probably be much 
reater with a turbine actuated by gas entering the tur- 
ine-casing at about 2000 deg. Cent. than in a reciprocating 
engine in which the maximum temperature is 2000 deg. 
Cent. This loss of heat will cause the actual work done 
by the engine to be very much below the ideal. This is 
not only important in itself, but, as will be explained 
later on, it prevents us usefully employing a high ratio 
of negative work to gross work. The question of utilising 
this lost heat will be discussed later on. 


Cyc I., Cask 3a, 


Instead of —s cooling arrangements for the 
metal, some or all of the available heat energy of the gas 
can be converted into kinetic energy before causing it to 
act on the turbine, so that the latter is not exposed to an 
unduly high temperature. This can be done by allowing 
the gas when at the maximum temperature to expand in 
a divergent nozzle till its temperature falls to a degree 
that the turbine can stand. More than one nozzle can 
be employed, but to reduce the radiation losses the nozzles 
should be large and few in number. 
Suppose that the gas is compressed adiabatically to 
lb. absolute, and then is heated at constant pressure 
to a temperature of 2273 deg. absolute Cent., as in 
Case 3. If now the gas be allowed to expand in a suit- 
able nozzle, adiabatic expansion can be obtained ; and if 
this be continued till the pressure falls to 15 lb. absolute, 
the temperature will be 966 deg. absolute Cent. (693 deg. 
Cent.). This is just below the temperature which was fixed 
on as a maximum for a turbine without artificial cooling. 
The entropy-temperature diagram will be the same as in 
Case 3, Fig. 8, page 590, and E will therefore be the 
Same—namely, 0.58. The ratio of negative work to gross 
work will also be the same as in Case 3—namely, 0.3. 
6 Referring to the pressure-volume diagram for Cycle I., 
ase 3, F iB. 7, the area z ZH K represents the kinetic 
energy of the gas leaving the nozzle, which kinetic energy 
ounds. This is for a quantity of gas 
ic footat A. The velocity is 5290 ft. 


equals 33,840 foot- 
that measures 1 cu 
per second. 

It may be advantageous to mention for the sake of 
comparison the velocities of the steam jets employed in 
If saturated steam at 50 lb. 


e Laval steam-turbines., 


absolute'préssure is expanded adiabatically to a pressure 
of 0.6 lb. absolute—which corresponds to a temperature of 
85 deg. Fahr.—and: its heat ene! turned into kinetic 
energy, the velocity acquired works out at 3690 ft. per 
second. If saturated steam at 300 1b. absolute pressure 
were treated similarly, the velocity would be 4380 ft. per 
second. The velocities actually obtained in practice must 
be somewhat less than these figures owing to friction in 
the nozzles. : 

To get the best results froma fluid velocity, such as 
5290 ft. per second, would require, with a single turbine- 
wheel, a vane speed which cannot be obtained at present 
for want of a sufficiently strong and light material ; the 
stresses produced by centrifugal force are too t. This 
difficulty is experienced with De Laval turbines. The 
obvious way out of the difficulty is to employ several 
wheels in series, the gas _—- through the several 
wheels with diminishing velocity, but with nearly con- 
stant pressure. This has been done in steam-turbines. 

With the same object of reducing the vane speed, a 
device has been proposed whereby the nozzles are mounted 
on a wheel which rotates in the opposite direction to the 
wheel carrying the vanes. If the two wheels rotate at 
the same speed (in opposite directions), this speed will 
be half of that of the single wheel if the nozzles were 
stationary. The ee force is therefore only one- 
fourth of what it would otherwise be. 

The frictional losses in the nozzles of a gas-turbine will 
probably be less than those in a steam-turbine for the 
same velocity of exit from the nozzle. 


Cyctz I., Cask 4A. 


Let us now try working to the same entropy-temperature 
diagram as in Case 4, Fig. 10, page 591, but employing a 
divergent nozzle, as in Case 3a, to reduce the maximum 
temperature to 700 deg. Cent., so that the gas can be used 
in a turbine without cooling arrangements. 

T, in this case will be 725 deg. absolute Cent. (452 deg. 
Cent.). It is not necessary, therefore, to perform all the 
adiabatic expansion in a divergent nozzle, but a portion 
of it can be performed in the turbine. If the fluid is 
expanded in the nozzle only till its temperature falls to 
700 deg. Cent., the pressure will then be 42 lb. absolute ; 
so that 27 lb. can be dropped in the turbine. 

Referring to the pressure-volume diagram for Cycle I., 
Case 4, Fig. 9, page 591, the line gQ is drawn to repre- 
sent the pressure at which the gas leaves the nozzle. The 
kinetic energy of the gas leaving the nozzle is represented 
by the area XMQq. This, we can find, amounts to 
33,660 foot-pounds (for one cubic foot of gas measured 
at A), and the velocity works out at 5280 ft. per second. 
E will be the same as in Case 4, and so will the ratio of 
negative work to gross work. 

t seems to the author that an engine working on this 
cycle, according to Case 3a or Case 4a, or between these, 
as g prospects. The ideal efficiency is high—from 
0.58 to 0.68. How near one could approach this efficiency 
in practice would depend, of course, both on the losses 
in the motor proper and on the losses in the pump. 

The losses in the motor proper may be taken to include 
the losses in the combustion chamber, if such is employed, 
op in the nozzles. The motor losses will then consist 
of :— 

1. Loss of heat by radiation and conduction. 

2. Fluid friction. 

3. Friction in turbine-bearings. 

4, Loss due to incomplete expansion. 

The first loss will be large, but should be less than in 
reciprocating engines, owing to the higher velocities em- 
— and to the higher temperatures allowable in the 
metal. 

The second loss will be considerable, but much less than 
in turbines using saturated steam. It has been found by 
experiment that hot dry air causes much less friction than 
wet steam. (The steam is always wet in a De Laval tur- 
bine-casing, unless it enters the nozzles with a large 
amount of superheat.) 

The third loss will be trifling, and the fourth loss should 
be moderate. The discharge of heat with the exhaust 
gases is here only considered as a loss in so far as it ex- 
ceeds that of an ideal engine. 

It is difficult to estimate the pump losses. Rotary com- 

pressors on the turbine principle seem to have been em- 
ployed only = to about 80 1b. pressure. Whether or not 
they are suitable for high pressures is a point which we 
want very badly to know shout. One would be inclined 
to believe that the fluid frictional losses with such ma- 
chines would be very great if attempts were made to 
obtain high pressures. It by no means follows, how- 
ever, that a fairly efficient rotary air-compressor cannot 
be devised. 
A reciprocating compressor always has the disadvan- 
tage that the air when drawn in becomes heated by con- 
tact with the hot metal surfaces before compression com- 
mences. This evil is reduced by compounding. It is an 
evil that occurs to a serious extent with reciprocating 
eo Ye working on the Otto cycle. 

With a reciprocating: compressor it will be difficult to 
avoid the necessity of jacketing the cylinder if high com- 
pressions are pc: ed. This will bring the compression 
curve below the ediabatic and reduce the efficiency , as 
before explained. 

Inany case, whatever be the nature of the pump, there 
is bound to be a certain amount of heat passed through 
the walls of the pump cylinders or casing. If this loss 
is made up by friction or impact within the pump, the 
compression may along an adiabatic curve; but the 
loss will still have to be paid for. 

The ratio of negative work to gross work is some- 
what high—0.3 to 0.4. In the case of a turbine one 


need not fear the increase in the bulk of the engine due 
to this high.ratio; for the bulk of the turbine will pro- 
Frictional and other 


bably be'very small for the power. 


losses become, however, of much greater importance 
when the ratio is high. To show this forcibly, con- 
sider an extreme case. Suppose that the ratio of nega- 
tive work to gross work in an ideal engine is 0,5, or, in 
simpler language, sneer that the pump requires: half 
the gross power of the machine, there being no friction. 
If, now, the machine is not ideal, and if the mechanical 
efficiency of the pump is only 3, and that of the motor 
proper only #, no useful work whatever will be got out of | 
the machine—all the work will be absorbed by: friction. 
For, if the power of the motor proper, including that 
spent on friction, is 100, the pump will require 50, and as 
its efficiency is %, it will take 75. This is exactly what 
the motor will give out after deducting friction. There 
will, therefore, be no power got out of the machine. 

When there is a high ratio of negative work to gross 
work, success will, therefore, be dependent largely on the 
efficiency of the pump. Unless the pump is at least. 
fairly etticient, success cannot be expected. In the Diesel 
engine the bulk of the air is compressed to about 500 lb. 
per square inch, and the air which carries the oil into the 
cylinder is compressed from 100 lb. to 200 lb. higher.* 
It would be interesting to know with what efficiency the 
air is compressed in the Diesel engine.‘ 

Otto-cycle reciprocating engines having ideal efficiencies 
of 0.4 to 0.45 have given practical efficiencies of half that: 
amount, By practical efficiency is meant ratio of brake 
horse-power to thermal units in ae consumed, calculated 
on the higher calorific value. hen the ideal efficiency: 
is increased above 0.45, the ratio of practical efficiency to 
ideal efficiency usually falls below 0.5—the greater the 
ideal efficiency the greater are the losses. ith a tur- 
bine the losses ought also to increase when the ideal 
efficiency is increased, but whether to the same extent as 
with an Otto engine it is difficult to say. When con- 
sidering high compressions, it is well to note that the 
Diesel engine with a high compression and an incomplete 
expansion has given some of the highest practical effi- 
ciencies yet attained. The compression should not cause 
the same trouble in easing a turbine as in starting a 
reciprocating engine, as with a turbine we should be able 
to arrange that at every instant the gross work is greater 
than the negative work. With a reciprocating engine 
having a single cylinder, working on the Otto cycle, we 
have, of course, periods when the negative work exceeds 
the gross work, 

Cyotz II., Case 1. 


With regard to explosion turbine-engines, suppose that 
the fluid ¥ =e adiabatically to, say, Tor lb. per 

uare inch absolute—that is, to a temperature of 500 deg. 
absolute Cent. Let it now be heated at constant volume 
by eo and let there be a mixture of sucha strength 
that the temperature will rise to 2000 deg. Cent. (2273 deg. 
absolute Cent.). The pressure will then be 459 lb. abso- 
lute. If the gas is now allowed to expand adiabaticall 
till its pressure is atmospheric (when its temperature will 
be 855 deg. absolute Cent. ), and then cooled at that pressure 
till it resumes its original state, the pressure-volume and 
entropy-temperature diagrams will be as shown in Figs. 
11 and 12, page 591. 

In Fig. 12 the heat supplied to the fluid is represented 
by the areaa R T's, the heat rejected by the areaa A Ss, 
and the heat converted into work by the ares A RTS, 

E= tea ARTS _ oss, 
area aR T's 

The negative work can be compared with the gross 
work in Fig. 11. The ratio of negative to gross work = 

areavVRA _ 0.23 

areav VRTS E 
_ Cycle IT., Case 1, very nearly resembles common prac- 
tice to-day with reciprocating explosion engines The 
expansion is, however, continued to atmospheric pressure. 
This, as a rule, is not desirable in a reciprocating engine 
on account of the extra length required to be given to the 
engine cylinder. This not only increases the loss by 
friction, but increases the loss of heat by the expanding 
gas, and, if the same length of stroke is employed for 
drawing in the fresh charge, increases the heating of the 
charge before compression. The case, however, is very 
different with turbines; and there seems no good reason 
why with these the adiabatic expansion should not be 
carried practically to atmospheric pressure. : 
In practice the maximum pressure and the average 
maximum temperature throughout the gas would 
se than the values here indicated, owing to radiation 
osses. 
Crore II., Case 1a. 


The gas could not be allowed into an uncooled turbine 
at the maximum temperature in Cycle II., Case 1; but, 
if the expansion were performed wholly or nearly wholly 
in a divergent nozzle, the temperature of exit from the 
nozzle would be sufficiently low to allow of the gas enter- 
ing an uncooled turbine. 
for example, if the gas at the maximum temperature 

of 2273 deg. absolute Cent. and the maximum pressure of 
459 lb. absolute were expanded in a perfect divergent 
nozzle till the temperature fell to 700 deg. Cent. (973 deg. 
absolute Cent.), which was fixed on as the maximuin 
allowable temperature in an uncooled turbine, the mean 

ressure on leaving the nozzle would be 23.5 Ib. absolute. 
The kinetic energy of the gas (1 cubic foot at A) on 
ye the nozzle would be represented by the area 
VRTQ, q in Fig. 11, and would amount to 20,500 foot- 
pounds. ‘he mean velocity (the square root of the mean 
square) would be 4120 ft. per alent. 
On comparing Cases 1 and 14 of Cycle II., by reference 
to the table (page 595), with Cases 2, 3, 3a, 4, and 4a of 
* “The Diesel Engine,” by H. Ade Clark. Paper 
read before the Institution of Mechanical Engineers, at 
Leeds, in July, 1903, page 395. 
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Cycle I., which have the same maximum temperature, 
it is found that the efficiency is very much ter t 
Gycle I., Case 2, is nearly as great as Cycle I., Cases 3 
and 3a, and is considerably below Cycle I., Cases 4 and 4a. 
The ratio of te work to gross work is, however, 
apr than in Cycle I., Case 2, and less than in Cases 3, 
3 m4 and 4a of Cycle I. 
here are two ieee to the use for turbines of a 
cycle such as Cycle II., and these objections must be set 
against the advantage which turbines would possess over 
reciprocating explosion motors, in being able to make 
better use of the tail end of the pressure-volume diagram. 
One of’ the objections is that explosions at constant 
volume have to take place yg if while a turbine 
desires a continuous supply of fluid. If the supply is not 
continuous, the power of the turbine is less than it would 
otherwise be for a given size of machine ; and the initial 
cost, the bulk and—most important—the loss by friction 
are greater in proportion to the power developed than 
om would otherwise be. 
he other objection is that the fluid must leave the 
explosion chamber at varying pressure. This necessita 
unless special means are provided to prevent it, the flui 
entering the turbine-casing either at varying pressure or 
at varying velocity. This, of course, is objectionable, as 
the speed of rotation of the turbjne cannot during the 
period of a cycle be made to vary correspondingly. 
The second objection might be met by employing, in a 
llel-flow turbine of the De Laval type, long radial 
lades, and causing the nozzles to be altered in position 
according to the pressure, so as to direct the gas on to the 
outer ends of the blades at high pressures, and on to the 
inner ends of the blades at low pressures. The difficulty 
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could also be met by an arrangement of reciprocating 
engine combined with a turbine, the gas being first ex- 
panded in the reciprocating engine to a certain pressure 
and then passed on to the turbine to complete its expan- 
sion. If several sempratinns syuatecs were employed, 
the first objection also would be got over. It is true that 
with such a combination some of the most important ad- 
vantages of the turbine would be lost. This idea is, how- 
ever, in the author’s opinion, worthy of consideration. 
Reciprocating steam-engines have been successfully com- 
bined with steam-turbines in this manner.* 


Cycie II., Case 2. 

An explosion engine in which a very high compression 
pressure is employed will now be considered. If com- 
— be carried to 818 Ib. absolute, as in Cycle I., 

ase 4, one obtains, with a maximum temperature of 2000 
deg. Cent., a maximum pressure of 2045 Ib. absolute, and 
a very high ratio of negative work to gross work. If a 
much lower compression—namely, 417 Ib. absolute—is 
adopted, this will give a temperature of compression of 
750 deg. absolute Cent. Working on the same cycle as in 
the last case, and arranging the explosive mixture to give 
a maximum temperature of 2000 deg. Cent. (2273 Ras 
absolute Cent.), a maximum pressure of 1265 Ib. absolute 
is obtained, and the pressuré-volume and entropy-tem- 
SS will be as shown in Figs. 13 and 14 
" Eetoning to Fig. 14, 

E —area AU Ww Wi~0,68, 
area a U W w 
Referring to Fig. 13, 
neg. work _ areau,U,; UA _ 0.38 
gross work areau,U,;U WW, | 


* See — by Professor Rateau, read before the North 
of England Institute of Mining and Mechanical Engi- 
tieers, at Newcastle-on-Tyne, mber 13, 1902; or 
paper by the same author, read at the Chicago Meeting 
of the Institution of Mechanical Engineers, 1904. 








han | negative work to gross work is 








E is the same as in Cycle I., Case 4, and thé titio of 
the same: Thé com- 
pression is lower than in yt I., Case’4, but the maxi- 
mum pressure is very much higher. E 

The excessively high maximum pressure is an objection 


to this case. 
Cro IL, Cas 2a. 

If the expansion took place in an ideal divergent nozzle, 
as before, till the temperature fell to 700 deg. Cent. 
(973 deg. absolute Cent.), the gas would still have a pres- 
sure of 70 lb. absolute, while the mean velocity of exit 
from the nozzle would be 4300 ft. per second. If the gas 
were expanded in the nozzle down to 25 lb. absolute, the 
temperature would then be 741 deg. absolute Cent., and 
the mean velocity of the gas leaving the nozzle would be 
4830 ft. per second. 

Cycrz III., Casz 1. 


It has been proposed, when a water-jacket is employed, 
to utilise the heat passed into the jacket water by causing 
this heat to generate steam from the water. This steam 
could then receive further heat from the products of 
combustion, which would therefore be reduced in — 
rature, while the steam would be superheated. The 
steam and products of combustion could then expand 
ar egg | doing work in the same or in separate 
turbines. The carrying out of this idea would affect the 
efficiency in the several cases considered of Cycle I. 
Cooling arrangements are not required in CycleI., Case 1, 
so this case need not be further considered. In Cycle I., 
Case 2, let it be supposed that the combustion chamber 
is jacketed, and that the jacket water is heated and con- 
verted into steam by heat taken from the products of 





ratio of negative work to gross work increased. As in 
the previous case, also, the practical efficiency might be 
largely increased. 

’ The pressure-volume and entropy-temperature diagr ims 


A’s’ in theprevious case, E would be reduced, and the 


<4 the eas. _in ys _ é Sa vat Case 2) are 
wn in Figs. an respectiv page 592). The 
gus is compressed along the line A & as in Cyele i; 

ase 3, till its pressure is jute and its tem- 
“yg is 409.5 deg. Cent. (682.5 deg. absolute Cent.), 

t is then heated by combustion at constant pressure 
along the line G H, asin Cycle I., Case 3, till its tempera. 
ture is 2000 deg. Cent. (2273 deg. absolute Cent.). Heat 
is now withdrawn from the gas at constant pressure and 
transferred to the water and steam, the temperature of 
the gas falli ap Bowe line H H, to 700 deg. Cent. 
(973 deg. absolute t.) at H. The heat transferred 
from the gas to the water is represented, Fig. 16, by the 
area k, Hi Hk. The now expands adiabatically along 
the line H, K;, till the pressure is 15 Ib. absolute, when 
the temperature will be 140 deg. Cent. (413 deg. absolute 
Cent.). The contraction of the gas at constant pressure 
along the line K, A completes the cycle. Dotted lines 
have been placed on Figs. 15 and 16 to illustrate Cycle I., 
Case 3, where this differs from the present cycle. The 
two cycles can thus be compared. 

Pressure-volume and entropy-tem ture diagrams for 
the water are shown in Figs. 17 and 18, page 592. Referring 
to Fig. 18, the water is heated at a constant pressure of 
300 lb. per square inch absolute along the line fc from 
100.6 deg. Cent. (373.6 deg. absolute Cent.) to 214 deg. 
Cent. (487 deg. absolute Cent.), which is the boiling-point 
at this pressure. The water is now converted into steam, 
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combustion, which have their og ga” thus lowered 
from 2000 deg. Cent. to 700 deg. Cent.—that is, to the 
temperature at which they can safely be allowed into an 
uncooled turbine, the steam bein 2 ae up to 
700 deg. Cent. Let this be called Cycle III., Case 1. 
Referring to Fig. 6 (page 590), the heat in the products 
of combustion which is converted into work is now repre- 
sented by the area A B C D instead of by thearea A BEF. 
The heat represented by the area dC Ef has, however, 
been employed in heating water and generating an 
superheating steam. The fraction of this heat which is 
converted into work will not now be as great as in the 
original scheme of working ; that is to say, the net work 
pot out of the heat put into the water and steam will be 
ess than the area DCEF. By transferring heat to the 
water and steam from the gas, E is therefore reduced. 
There must, however, in any case, as already mentioned, 
be lost in practice a large amount of heat from the 
products of combustion when these products of combus- 
tion enter the turbine-casing at a temperature such as 2000 
deg. Cent., and, by adopting this combined steam and gas 
scheme, a much higher practical efficiency may possibly 
be obtained than would otherwise be — As the 


+ }net work ideally is less than in Cycle I., Case 2, and as 


the negative work is not less (and may be greater by 
the amount of work required to pump the water into the 
jacket if under pressure), the ratio of negative work to 
gross work is increased. In Case 2, Cycle I., the ratio 
of negative work to gross work is low, and it will be, 
therefore, allowable to increase this ratio. 


Cyczz ITII., Cass 2, 

Case 3, Cycle I., could be modified in the same way by 
reducing the temperature of the products of combustion 
from 2000 deg. to 700 deg. Cent., and by employing the 
heat so given up in heating water and generating and 
superheating steam. The steam could be generated at 


lb. pressure absolute (the same pressure as the pro- 
ducts of combustion) and superheated to 700 deg. Cent. 
at this pressure. The steam and gas could then be ex- 
panded adiabatically in the same or in separate turbines. 





this process being represented by the line cg; and the 
steam is superheated at constant pressure, as represented 
by the line gd, till its temperature is 700 deg. Cent. 
(973 deg. absolute Cent.). The steam is then expanded 
adiabatically along the line de till it falls to 151b. pressure 
absolute, its temperature then being 184 deg. Cent. 
(457 deg. absolute Cent.). The steam is now exhausted, 
and cools along the line eh. At h it is saturated, its 
temperature being 100.6 deg. Cent. (373.6 deg. absolute 
Cent.), and thereafter it condenses along the line hf, and 
is compressed to its initial state. oe 

Fig. 17 shows the work done by the steam in its genera- 
tion, superheating, and adiabatic expansion. The work 
done in forcing the water into the chamber at 300 Ib. 
pressure is not shown in Fig. 17, and is negligible in an 
—- of the nature of the present. : 

The heat required to raise the water from 373.6 deg. 
absolute Cent. to 487 deg. absolute Cent. is represented 
in Fig. 18 by the area f, fcc,. The area c; c gg represents 
the latent heat of steam at a pressure of 300 lb. absolute 
(the temperature being 487 deg. absolute Cent.), and the 
area g; g de; represents the heat required to superheat the 
steam from 487 deg. absolute Cent. to 973 deg. absolute 
Cent. The area f, fh h, represents the latent heat of steam 
at a pressure of 15 Ib. absolute, and the area h, he ¢, repre- 
sents the heat required to superheat this steam from 
373.6 deg. absolute Cent. to 457 deg. absolute Cent. 

Comparing this case with Case 3, Cycle I., it is 
found that the total heat absorbed is the same in both 
cases, being represented by the area a G Hk in Fig. 16. 
The portion of this heat which is converted into work in 
Case 3, Cycle I., is represented by the area AGH K, 
while the a rtion in the present case 18 
represented by the sum of the areas A G H; K; (Fig. 16) 
and fcgdeh (Fig. 18). This sum is less than the area 
A K, and E in this case is only 0.33, as —— 

ue 0 


d| with 0.58 for Case 3, Cycle I. The fall in the va 


E is due to the relatively low efficiency of the steam 
portion, which has an ideal efficiency of only 0.28. (This 
is really not low for a steam-engine. 

The feed-water has been taken at a temperature corre- 
sponding to atmospheric boiling-point. It has been 
assumed that the steam is exhausted into the atmosphere, 
and is not condensed for use over again. It would there- 
fore be necessary, in order to follow the cycle, to heat 
the feed-water to 100 deg. Cent. It should not be diffi- 
cult to approximately accomplish this by utilising the 
heat of the exhausting gases. By heating the feed-water 
still more, the efficiency could be improved ; but the im- 
provement would be slight (less than in an ordinary steam- 
engine), and the feed-water would have to be under prey 
sure. As, moreover, any increase of exhaust or k 
pressure is a serious matter with a turbine, and as feed- 
water heaters must to a certain extent affect this back 

ressure, any prospect of gain by heating the feed-water 
leyend 100 deg. Cent. need not be considered. 

The gross work in the pat case is represented (Figs 
15 and 17) by the srea z ZH, K, + the area acde. 5. 18 
is less than the g..ss work in Cycle I., Case 3, which 1s 
represented by the areazZHK. The negative work +. 
Cycle I., Case 3, was represented by the area zZGA. 
In the present case it is also represented by this area, 


i he water into the 
neglecting the work of pumping the ae tn 


jacket. e ratio of negative work to gross | 
crescent case is 0.41, an coneeed with 0.3 in og L, 
ase 3. This ratio (0.41) is rather high. It wi mabe 


ever, probably not be so objectionable in the 
case as the ratio 0.40 in Case 4, Cycle III., as the 
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«fficiency in practice will come nearer to the ideal in this 
ease thanin Case 4 of Cycle III. We could in the present 
case reduce the ratio by lowering the compression. 
would reduce E. “ 

As the mass of the water employed is not the same as 
the mass of the air and fuel, the scale for entropy in 
Fig. 18 has been made different from that in the other 
entropy-temperature diagrams, so that in all these dia- 
grams areas represent quantities of heat to the same 
seale. [Fig. 6 has been reduced to two-thirds of the 
dimensions which it had in the author’s paper.] In all the 
pressure-volume diagrams the scales are the same except 
in Fig. 19, page 594, which will be referred to hereafter. 
It might be mentioned here that all the numerical re- 
sults given in this paper have been obtained by calcula- 
tion, and not by scaling the diagrams. 

It will be seen that it has been assumed that the gas 
and steam expand adiabatically separate from each other. 
The adiabatic curve of the one is different from that of 
the other, as the specific heats are different; and, while 
the gas falls to a temperature of 140 deg. Cent. (413 deg. 
absolute Cent.) the steam falls only to 184 deg. Cent. 
(457 deg. absolute Cent.). This will be correct if the steam 
and gas are not mixed. It is much simpler to consider 
this case than to consider the case where the gases are 
intimately mixed. In this latter case the diagram, 
Fig. 16, would be altered, and it could not so easily be 
seen where the loss of efficiency came in. In practice, 
however. it will probably be found convenient to mix the 
gases. This will alter the diagrams and the efficiency 
somewhat; but what has been considered gives a good 
idea of the general effect of the employment of steam in 
conjunction with gas. If the steam and gas are not mixed, 
a condenser could be employed for the former. The 
«term could then be expanded to a much lower tempera- 
ture and pressure, and the efficiency would be raised. 

Cycle IL. could be modified in the same way as Cycle I. 
was modified, by combining steam with the gas. A case 
of this nature has not been worked out; but Cased of 
Cycle IL. could probably be modified in this way. Case 2 
of Cycle II. could not be on account of the high ratio 
of negative work to gross work that would occur. 

One might try to improve on all these cycles by ex- 
tending the adiabatic expansion line of the gas below 
atmosphere, instead of stopping it at atmospheric pres- 
sure. It would, of course, necessary to compress the 
fluid back again to atmospheric pressure; but, if this 
compression is isothermal or between the isothermal and 
adiabatia, there will be an increase in efficiency. Carnot’s 
cycle is, in fact, being approached in the lower part of 
the diagram. 

Figs. 19 and 20 are respectively pressure-volume and 
entropy- temperature diagrams of Cycle I., Case 3, 
moditied by continuing the adiabatic expansion to a 
pressure of 2 1b. per square inch absolute. The scale for 
volumes in Fig. 19 has, for convenience, been made half 
of that of the other diagrams. K 6 represents the addi- 
tion to the adiabatic line of expansion, and } c represents 
isothermal compression of the gas from 2 lb. absolute 
at b to 15 Ib. absolute at c. 

There should be no difficulty in a turbine in extending 
the expansion from K to b. There may be difficulty, 
however, in getting isothermal compression from b to 
atmospheric pressure atc. As the volume at 4 is fourteen 
times the initial volume, it will be desirable to get the 
fluid discharged as quickly as possible. A rotary com- 
pressor will probably be best for this purpose. A com- 
pression sufficiently near to the isothermal, and suffi- 
cently remote from the adiabatic to appreciably raise 
the efficiency should be obtainable. 

The temperature at 6 is 270 deg. Cent. (543 deg. akso- 
lute Cent.); and if the compression is isothermal, this 
will, of course, be the temperature all along the line bc. 
The gases could be passed through or around water-cooled 
tubes to keep down the temperature during compression. 
With the gas at a temperature of 543deg. absolute Cent., 
it would not do to spray water into it, unless sufficient 
water were sprayed to cool the gas below the boiling- 
point of the water, which is 326 deg. absolute Cent. at 
this pressure. 

If compression takes place along the isothermal line 
bc, a net amount of work will be gained, represented by 
the area Kobe. The gas will be discharged into the 
atmosphere at c, the volume at discharge being 1.874 of 
the original volume (at A). Even if the compression is 
not isothermal, an amount of work may be gained which 
will wipe out the extra losses in the machine, provide for 
pumping out the cooling water, and may leave a margin 
of net gain. 

“<In Fig. 20 the heat absorbed by the fluid is represented 
by the area a GH k, the heat rejected by the area a Acbk, 
and the heat converted into work by the area AG H be. 
Asthe heat absorbed remains unchanged, while the heat 
converted into work is increased by the area K bc, E is, 
of course, increased, 
E — area AGHbec 
area AGHK* 


This enlarging of the diagram, of course, affects the 
nag negative work to gross work. Referring to 

1g. “ 

gross work = area: ZH Ke be. 

negative work = areazZG A + area Keb, 

net work = area AG H be. 

neg. work _ area ZGA + area Keb 

gross work areaz=ZHKebec 


In the free piston explosion engines, at one time in 
fairly common use, of which the best known is the Otto 
and Langen, the expansion was carried to a pressure con- 
siderably below the atmosphere. The compression to 
atmospheric pressure which followed this must have been 
between the isothermal and the adiabatic. 

If this continuation of the adiabatic expansion below 








atmospheric pressure is not found to be advisable to the 
extent that has just been described, it may be found 


This | advisable to a less extent. If it is found advisable in ~ 


case, it is more likely to be so in a case in which the hig 
pressure of the gases after combustion is reduced toa low 
pressure in divergent nozzles, before the is allowed 
into the turbine-casing, than in a case in which the whole 
fall of pressure takes place in the turbine-casing. In the 
former case very high vane speeds are necessary, and the 
friction between the rotating parts and the fluid in the 
casing is an extremely important matter. The reduction 
of the pressure within the turbine -casing from atmo- 
spheric pressure (or above that) to one-quarter or one- 
eighth of that amount may, therefore, very much reduce 
the frictional losses. It is true that the rotary pump, if 
such is —e for completing the cycle, has to deliver 
at atmospheric pressure; but the rotating parts of the 
pump can revolve at a much lower speed, and the friction, 
therefore, be of mucl. less consequence. 

With such high-speed turbines there is another question 
to be considered. It has been stated in discussing 
Cases 3a and 4a of Cycle I., and 14 ani 2a of Cycle II., 
that the coon ng dg the gases escaping from the divergent 
nozzles would over 4000 ft. per second if the heat 
energy converted into kinetic energy was as mentioned. 
The author is not, however, aware of any results of ex- 
periments having been published in which velocities of 
these amounts were obtained when the pressure of 
the medium into which the divergent nozzle dis- 
charged was atmospheric. It is sup by some 
that there is a maximum limit to the velocity of a gas 
leaving a divergent nozzle and escaping into a given 
medium, which is at a given pressure, &c., and that 
this limiting velocity is Senontont on the pressure in 
the medium into which the nozzle discharges, and is 
less when the pressure in this medium is greater, and 
vice versd. That is tosay, it is supposed by some that, 
after a certain velocity of discharge has been attained, no 
increase in the initial temperature or pressure will in- 
crease this velocity ; but a reduction of the pressure in 
the medium may increase this velocity. The author does 
not express any opinion himself on this point ; but if it 
should be found that the reduction of the pressure inside 
a turbine-casing below atmospheric pressure enables us 
to convert the heat energy of our gas into kinetic energy 
more effectively, this will be a further argument in 
favour of so reducing the pressure. Whether or not 
there is an advantage to be gained remains to be proved, 
but there is, at any rate, a possibility of gain by thus 
extending the expansion, and a possibility which, in the 
author’s opinion, should not beignored. In dealing with 
large volumes and small pressures there is, as y 
mentioned, an immense tienes between turbines and 
reciprocating engines. 

Cycrz IV. 


The fourth a which will be considered in this paper 
is one in which a high ideal efficiency can be obtained 
with a low compression, and without having an abnor- 
mally high ratio of negative work to gross work. 

Figs. 21 and 22 are respectively pressure-volume and 
entropy-temperature diagrams for an engine working on 
this cycle. In explaining the cycle it is best to start at 
E!. At this — the temperature of the fluid is 1592 
deg. Cent. (1865 deg. absolute Cent.), and the pressure is 
30 lb. absolute. 

Let the fluid be heated by combustion at constant pres- 
sure along the line E! C! till the temperature reaches 
2000 deg. Cent. (2273 deg. absolute Cent.). | Now let the 
gas expand adiabatically from C! to D! till the pressure is 
atmospheric. The temperature will then be 1592 deg. 
Cent. -_— deg. absolute Cent.). Now let the gas pass 
through a regenerating-chamber and be cooled at a con- 
stant pressure from D! to F! till the temperature is 80 
deg. Cent. (353 deg. absolute Cent.). The gas escapes at 
F' into atmosphere, and thereafter cools at constant 
pressure to 17 deg. Cent. (290 deg. absolute Cent.) at A. 
A new charge is taken at A and compressed adiabatically 
to B}, where the pressure is 30 lb. absolute and the tem- 
perature 80 deg. Cent. (353 deg. absolute Cent.). The 
fluid is now passed through the regenerating-chamber, 
and is heated at constant pressure along the line B! E!, 
taking back the heat given up by the last charge. This 
will raise its temperature to 1592 my 2 Cent. (1865 deg. 
absolute Cent.) pom 5 place the fluid in the condition it was 
at the start. 

Referring to Fig. 21, the gross work is represented by 
the area g'G!C!D!, the negative work by the area 
g' GB! A, and the net work by the area A B!C! D!, 


‘ , negative work _ areagiG!B'A _ area 
* * gross work areagiGiCiDi (0.1553). 


The heat absorbed by the fluid (other than that obtained 
in the regenerator which was given up by a previous 
a, a is represented in Fig. 22 by the area e E!C'd. 
The heat rejected (other than that given to the regene- 
rator) is represented by the areaa A Ff. The heat con- 
verted into work is represented by the difference of these 
two areas, 

Now area A B!C! Dl 

= area a B'C!d — area fF! D'd — areaa A F's 
= area a B'C!d —- areaa B! Ele — areaa AFIS 
= area ¢ E!C!d —‘areaa AF'f. 
.*. area AB!C!D! represents the heat converted 
into work. 
+, B= area ABIC'D? _ 9 gg, 
area ¢E!C! d 

The ideal efficiency is high; but the highest actual 
efficiency which could practically be obtained would be 
very much below this. Besides the losses in the motor 
proper and in the pump, there would be a very great loss 
in the regenerator. It would not be practicable to reduce 





the temperature of the exhausting gases in the regene- 
rator to 80 deg. Cent., or to raise the temperature of the 
fresh gases in the i gered to 1592 deg. Cent. 

f the losses in the regenerator and in the passages 
leading to it and from it amounted to 50 per cent. of the 
heat which is ideally given to or taken from the regene- 
rator, these losses would have to be made up by extra 
heat given to the fluid by combustion, and the efficiency 
would fall to 0.3. This does not take into account the 
losses in the motor proper and in the pump. ‘he heat 
losses in the motor would probably be very great. This 
cycle may, however, when used with turbines, give results 
sufficiently good to justify its use. It certainly seems to 
promise better results with turbines than with recipro- 
cating engines, on account of the lower frictional losses 
that might be expected with turbines. With recipro- 
cating engines the large volumes and the low pressure of 
the fluid would cause extremely high percentage losses in 
friction. 

The cycle has the disadvantage that gas at a very high 
temperature has to be conveyed from the regenerator to 
the turbine. This practically forces us to have the turbine 
quite close to the regenerator. It would seem to 
necessary to build the regenerator of brickwork, and to 
build the turbine into this brickwork. This will very 
much limit the usefulness of the cycle, as it will be quite 
unfeasible in many cases either to have a regenerator of 
the nature required at the place where power is wanted, 
or to transmit the power from a place suitable for holding 
the regenerator. Nevertheless, there will be cases in 
which it will be quite practicable to build a regenerator 
beside the turbine, oak this cycle would therefore seem 
to be worthy of consideration. A rotary pump driven 
from the turbine spindle could easily be used for com- 
pressing the gases, thus simplifying the mechanical 
moving parts. 

The several cases can be compared in the table 
below. It will be seen that high ideal efficiency is, as 
a rule, accompanied by a high ratio of negative work to 
gross work. Cycle 4 is, however, an exception to the 
rule. The cycle has the — ideal efficiency and the 
lowest ratio of negative work to gross work. As has been 
already pointed out, however, the efficiency which we 
could actually hope to obtain with this cycle would be 
very much below the ideal; and thecycle has other objec- 
tions, as already stated, 

Cycle I., Case 1, has ‘a high ratio of negative work to 
gross work, although the efficiency is the lowest. This is 
because all the heat is supplied to the gas at a compara- 
tively low temperature. 

Engineers interested in any particular cycle can work 
out other cases for themselves if they consider it neces- 
sary ; but itis suggested that after a careful perusal of 
this paper the effect of any change can be guessed at with 
fair accuracy. It might be possible to use the exhaust 
gases from a turbine working according to Cycle I., Cases 
1 and 3, or Cycle II., Case 1, to heat the fluid after com- 

ression, and so to save fuel. Consider Fig. 4 (page 590). 
The heat supplied to the fluid is represented by the area 
aBCd. Part of this heat might be obtained from the 
hot exhaust gases, and the efficiency of the cycle thus 
raised, as will be clear from the description just given of 
Cycle IV. With Cycle I., Cases 1 and 3, and Cycle II., 
Case 1, there should be no necessity to use a regenerator 
of brick or such like refractory material. The exhaust 
gases could be passed through tubes, and the fresh air 
passed over the outside surfaces of the tubes, or somu 
equivalent construction employed. 


Table Comparing the several Cycles and Cuses. 














mpression. | ¢ | 2s | bm 2 

Compress g g Ph g 5 £ g 

: —|Fq | age ie | ge 

Cycle. Case. | Tempe-| Pressure | o 2 3 ag & z2 
rature in Pounds 35,9) 3855 ie 
- \per uare 235 5.23 2 std 
lute | Inch ges 458 SB) 32° 
Cent. | Absolute. |= + fe < er need | ar 
4 1 389 42 973 42 0.25 0.40 
I. 2 389 | 42 2273 42 0.25 0.17 
I. 3&8) 682.5 | 300 2278 300 0.58 0.30 
I. |t& 4a) 909 | 818 2273 818 0.€8 0.40 
IL 1&1a 500 | 101 =| 2273 459 0.55 0.23 
IL, 2&2a 750 | 417 | 2273 1265 0.68 0.38 
Ill. 2 682.6 | 300 2273 30 0.33 0.41 
IV. 333 | 30 | 2273 30 034 0.16 





Many other cycles-or modifications of cycles might 
have been investigated ; but the author has considered it 
inadvisable to burden the paper with them. As regards 
the Carnot cycle, an engine working on this cycle would 
have the same value for E as one working on Cycle I. for 
the same values of ¢ and ¢- ; and, if the isothermal expan- 
sion were carried far enough, it would (under ideal con- 
ditions) do the same work per cycle for the same amount 
of fluid, and have the same ratio of negative*work to 

work. The maximum volume of the fluid would, 
Cooamek be very much greater; and although this is not 
such a serious matter with a turbine as with a reciproeat- 
ing engine, it is, nevertheless, not a condition to be 
accepted without due recompense. 

If an engine working on Cycle I. has T,=t. , then an 
engine working on the Carnot cycle with the same values 
of ¢t and te would require, in order to do the same work, to 
commence its adiabatic expansion at the point where the 
engine working on Cycle I. leaves off. If pand P, on the 
Cycle I. engine are atmospheric pressure, then on the 
Carnot-cycle engine the whole of the adiabatic expansion 
would take place below atmospheric pressure. It ‘is 
interesting to compare the Carnot cycle with other cycles, 
but it hardly seems useful in the present investigation to 
devote any more space to this. 

Although the practical efficiency of an engine is usually 
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of great importance, there are many occasions on which a 
very poor romans | will be tolerated if other conditions 
are satisfactory. mall gas-engines, using lighting gas 
costing 2s. to 33. per 1000 cubic feet, are employed in 
great numbers, although the fuel cost per brake horse- 
power-hour is very high. Small electromotors are exten- 
sively used, consuming current which costs over 2d. per 
Board of Trade unit. The fuel cost and the energy cost 
respectively in the two cases are high; but the user 
prefers to e up with this, rather than 7 a power 
plant which has a higher initial cost or which requires 
more attention, or is generally more inconvenient. 

If, therefore, small gas-turbines could be sold at a low 
price, and if they required little attention, and did not 
readily get out of order, they might be in great demand, 
even although the gas consumption per brake horse-power- 
hour was high. With the average user of a small engine, 
producing, say, 100 brake horse-power-hours per week, a 
reduction of 10/. in the initial cost is of more consequence 
than a reduction of 2 cubic feet per brake horse-power- 
hour in gas consumption. The same user would, no 
doubt, be quite willing to allow an additional 5 cubic feet 
of gas per brake horse-power-hour if he was saved trouble 
=a anxiety and small expenses in the working of the 

ngine. 

‘o produce a gas-turbine cheaply it would seem neces- 
sary to entirely avoid reciprocating parts and to be con- 
tent with a low compression. Cycle I., Case 1, would 
seem to lend itself to cheapness of construction and sim- 
plicity, but it might be advisable to reduce the compres- 
sion at the expense of efficiency. A rotary pump could 
undertake the compression. 4 d 

In many cases the vibration of a reciprocating engine 
is extremely objectionable ; and a motor that ran with 
practically no vibration would be popular evea if its 
initial cost was greater and it was more extravagant of 
fuel. In motor-cars, for example, oil or spirit explosion 
engines are used for their lightness and compactness ; 
but the vibration they cause is objectionable. If a satis- 
factory turbine were obtainable, there is no doubt that 
motor-car builders would eagerly’ buy_it and instal it on 
their motor-cars, even if the cost was greater and the effi- 
ciency less than many arrangements of explosion recipro- 
cating engines now in use. é' 

One might mention many other uses to which gas- 
turbines could advantageously be put if they were 
obtainable as fairly efficient and reliable machines. In 
many factories and engineering works, electric motors 
fed by current from a central station are used to drive 
individual machines or groups of machines in order to 
save the losses and inconveniences produced by driving 
by belts or ropes. arming ye (reciprocating) have been 
used to a limited extent for the same purpose ; but the 
foundations required by these and the vibration caused 
by them have prevented their extensive use. If a gas- 
turbine were obtainable which could be set down any- 
where like an electric motor, it would serve splendidly for 
this purpose, and in order to displace electric driving it 
meen only require to an efficiency greater than 
the efficiency of the central-station engine multiplied by 
the efficiencies of dynamo, mains, and motor. 

Suction gas-producers are coming into extensive use, 
and by their means gas-engines can take the place of 
steam-engines in places where they otherwise could not. 
Whatever objections there may be to the supply of gas 
to gas-engines from these suction producers, these objec- 
tions should be less rather than greater with turbines than 
with reciprocating engines. 

The power of a -turbine could be effectively 
varied with an insignificant variation of speed by cut- 
ting out one or more of the nozzles or admission ports 
which admit the fluid to the turbine-buckets or first set 
of buckets when several are employed in series, the fluid 
being passed through the acting ports or nozzles at a 
uniform pressure and with a uniform velocity. To enable 
the acting nozzles or admission-ports, no matter how 
many may be in use, to deliver the fluid always in the 
same uniform manner, it will be necessary, if one flame 
supplies all the nozzles or admission-ports, to control the 
fuel and air supplies to the flame in conjunction with the 
mechanism which cuts off the nozzles or admission-ports. 
It will, however, be usually advisable to supply the air 
and fuel to the flame at a constant velocity, and, although 
this could be done when one flame supplied a varyin 
number of nozzles, this would involve complications ; an 
it may therefore be found expedient to have a separate 
flame and a separate combustion-chamber for each nozzle. 
This will, however, involve the necessity of igniting or 
extinguishing a flame for each change of power; and 
— this could be done automatically, it is objec- 
tionable. Much careful consideration will be pot to 
determine which is the least evil to put up with and 
which course had better be taken. 

It is hoped by the author that this comparison of the 
several cycles treated on will be of some use in showin 
what may be expected from any of these, and which wil 
be best suited for a‘motor which is required to work 
under given conditions, and which it is important should 
have given characteristics. One cannot, however, com- 
pare the several cycles and estimate the actual efficiencies, 
&c., which one could expect to obtain in practice in any- 
thing like so satisfactory a manner as could be desired 
without having more information obtained by experiment 
on the following three points :-— 

1. Losses in pneumatic compression to high pressures. 

(a) With reciprocating compressors. 

(}) With rotary compressors. 

(c) With a combination of reciprocating and rotary 
compressors. 

2. Expansion of hot gases in divergent nozzles. 
3. iation losses and transference of heat from gases 


to metals at high temperatures. 
It would immensely aid the solving of the gas-turbine 


problem if a thorough set of experiments on these three 
points were made and the results published. This would, 
of course, cost a considerable amount of money ; but the 
information obtained by the engineering world would be 
very good value at the price. Money has heen spent, 
and is being spent, by engineering and scientific societies 
on investigations which, while no doubt interesting and 
instructive, are not of so far-reaching importance as ex- 
periments which would materially aid in the production 
of a successful gas-turbine. 








CATALOGUES. 

WE have received from Messrs. Blackstone and Co., 
Limited, Stamford, a leaflet describing their new swath- 
turner and hay-collector, which has been awarded five 
medals at exhibiticns since its introduction in June. It 
will turn or collect 24 acres per hour, and its action is 
unaffected by the irregularities in the ground. 

“The Works of J 7 Henry ” are illustrated in a series 
of five very neat pampblets contained in a book-cover. 
These give the designs, particulars, principal dimensions, 
and prices of the latest patterns of wooden electric-light 
fittings manufactured by the firm at their shops in 237- 
291, Old-street, E.C. Many of the designs are exceed- 
ingly artistic. Wood is a material that lends itself to 

uiet, reposeful outlines, and is very far removed from 
the brazen magnificence of the Birmingham school of 
domestic decoration. Many of the designs in the cata- 
logue are beautiful. 

e have received from the Electrical Company, Limi- 
ted, of 121-125, Charing Cross-road, their monthly refer- 
ence list of dynamos and motors, and their leaflets, Nos. 93 
and 94, of small motors and polishing-motors. 

Messrs. Holden and Brovke, Limited, West Gorton, 
Manchester, have sent us their list, No. 71, of exhaust 
heads. These are made to fit steam-pipes varying in size 
from 14 in. to 28 in., and for 140 lb. to 42,250 lb. of steam 
we eed per hour. 

fessrs. Crompton and Co., Limited, Salisbury House, 
London-wall, E C, are issuing a new catalogue of their 
continuous-current motors, in which they give the par- 
ticulars, dimensions, weight, and shipping measurements 
of the different ty pes they build, camabet with quotations 
for the plain stindard motor, and lists of extras, which 
include each ordinary variety of driving-gear. Starters 
and pulleys are dealt with in separate chapters. 

The General Electric Company, Limited, 71, Queen 
Victoria-street, E.C., have sent us a copy of their new 
electric radiator pamphlet, which contains illustrations of 
several new patterns. 

The Horsehay Company, Limited, of Horsehay, Shrop- 
shire, have issued a new catalogue, containing some fine 
illustrations of bridges erected by them in different parts 
of the world, and of a number of large iron roofs of different 
ye. The firm also make, we note, power gas plant to 
the Wilson patents and the now well-known Temperley 
transporters. 

Messrs. C. A. Parsons and Co., of the Heaton Works, 
Newcastle, have sent us a copy of their new catalogue of 
steam-turbines. For some reason or other, however, the 
catalogue contains little that has not appeared before, the 
plants illustrated and the test data given being almost all 
some years old. An exception should perhaps be made in 
respect to a 400 horse-power air-compressor, designed to 
deliver air at a pressure of 251b. per square inch. This 

lant complete weighs only 7 tons. Tests made by 
-rofessor Goodman of a similar plant at the Farnley 
Ironworks showed an over-all efficiency of 61 per cent.— 
that is to say, the horse-power represented by the com- 
— air was 61 per cent. of that which could be 

eveloped by an ideally-perfect engine using the same 
quantity of steam. The internal efficiency of the turbine 
must, therefore, have been above 80 per cent., or much 
the same as is obtained with the very best reaction 
water-wheels. 

Messrs. Graham, Morton and Co., Limited, of Hunslet, 
Leeds, have issued a new catalogue giving particulars as 
to the conveying and coal-handling plants for which they 
have acquired so deservedly high a reputation. The firm 
have also established a name for the rapid execution of 
steel structural work, a typical instance being the erection 
of their new works in the short space of 0 months. 

Messrs. Johnson and Phillips, of Old Charlton, Kent, 
have sent us a copy of their new price-list of polyphase 
induction motors. The standard sizes of these range 
from 4 up to 50 horse-power, with a capacity for a tem- 
porary overload of about 50 per cent. 

Messrs. J. H. Sankey and Son, Limited, of the Essex 
Wharf, Canning Town, E., have published a new issue of 
their illustrated price-list of boiler seating blocks and 
other fire-clay goods. The firm provide a special form of 
seating block to meet the requirements of those who wish 
the bearing for the boiler reduced to the narrowest pos- 
sible limit. . 

A volume illustrating the work of their traction engines 
in every quarter of the globe has been sent us by Messrs. 
J. and i McLaren, of Leeds, as also a catalogue of their 
engines for driving electric generators. These engines, of 
the triple-expansion marine type, are built either as en- 
closed or open engines, as required. They are fitted 
with balanced slide valves throughout, the firm being of 
opinion that piston valves soon begin to leak and waste 


steam. 

The Consolidated Pneumatic Tool Company, Limited, 
of Palace Chambers, Westminster, have issued a new 
pamphlet devoted to their air-compressors, of which they 
make a large number of different standard sizes and 

¢ eee, suitable for all air-pressures and service of every 
ind. 

Messrs. Bryan Donkin and Clench, of the Lincoln 
Works, Chesterfield, have sent us a copy of their new 





and comprehensive catalogue of valves for gas-works. 


Particular attention is called to the Donkin gas-valve 
which, introduced over half a century ago, is still claimed 
to be the most reliable for its special purpose. 

Under the title of ‘Technical Frese,” the 
Cambridge Scientific Instrument Company, Limited, of 
Cambridge, have issued a pamphlet describing many 
practical applications of the very convenient Callendar 
platinum thermometer, to which, if desired, can be fitted 
a recorder, giving a continuous record of furnace tem- 
peratures. Amongst new applications of these instru. 
ments we note that Mr. 8. N. Brayshaw, of Manchester, 
uses them for controlling the temperature of steel- 
hardening furnaces, and has found that at the hardening 
point a difference of but 1 deg. Cent. in the tempera- 
ture makes a perceptible difference in the quality of the 
nroduct. The company also supply electrical resistance 
furnaces designe1 for a maximum temperature cf 2552 
deg. Fahr. The inside diameter of these furnaces js 
about 14 in. 

The Kennicott Water-Softening Company, of 29, St. 
Helens, E.C., have sent us illustrated descriptions of 
some large water-softening plants supplied to railway 
companies. One of these was erected at Point of Rocks, 
on the Union Pacific Railway, and is capable of softening 
8000 gallons per hour of a water carrying 18 grains of 
solids per gallon. This water is used for the supply of 
the railway company’s locomotives. Similar plants have 
been erected on the Pittsburg and Lake Erie Railway, 
the aggregate capacity of the different installations here 
being 348,000 gallons of softened water per hour. 

Messrs. Mather and Platt, Manchester, have sent us 
an illu-trated circular describing a new departure they 
have made in the manufacture of cast-iron tanks. The 
firm has laid down special plant for the production of a 
series of standard plates, from which tanks of any shape 
and size in steps of 6in. may be built up. Standard 
corner plates and inlet and poor Hy plates are also made to 
stock, so that a complete tank of any size may be deli- 
vered at once. As all holes are drilled at constant pitch, 
and all flanges accurately machined, the erection may be 
carried out very rapidly by unskilled labour. The quick- 
ness of delivery and facility of erection obtained by this 
application of standardisation will be appreciated by all 
engineers. 








British CotumBian Coat.—Although coal-mining in 
British Columbia has been subject to very great fluctua- 
tions, it has, upon the whole, made steady progress during 
the last quarter of a century. In 1877, the output was 
156,455 tons ; in 1882, the corresponding total had been 
carried to 323,201 tons; in 1887, to 486,142 tons; and in 
1892, to 937,218 tons. During the ten years ending with 
1902 inclusive, the annual output was as follows :— 


Year. - Tone. Year. Tons. 
1893 1,093,980 1898 1,263,154 
1894 -- 1,112,628 1899 1,431,101 
1895 - 1,058,045 1900 1,623,180 
1896 1,003,769 1901 .. 1,660,516 
1897 1,019,319 1902 .. -. 1,524,902 
It will be observed that 1901 was the record year. The 


value of the output in 1901 was 4,447,809 dols. ; the cor- 
responding value for 1902 was 4,111,344 dols. 





THE DERAILMENT AT TatycaFrN.—The report of Colonel 
Yorke to the Board of Trade on the accident to a pas- 
senger train on J uly 5, between Talycafn and Llanrwst, 
on the London and North-Western Railway, has recently 
been published. The train consisted of a four-coupled 
side-tank passenger engine, with radial axles in front 
and rear, and seven six-wheeled vehicles, including a third- 
class brake-van at each end. The engine and train were 
fitted with a continuous brake acting upon the coupled 
wheels of the engine and upon the first and last pair of 
wheels of each coach, and the brake was known to be in 
working order before starting. The permanent way con- 
sists of bull-headed rails carried in chairs, each secured 
to the sleepers by two coach-screws and two spikes. 
The gauge was known to be correct, the road well bal- 
lasted with broken granite, and, as far could be judged 
by Colonel Yorke from its appearance on either side of 
the site of the accident, was in first-class order. The acci- 
dent took place on a slight curve of the road ; the engine 
left the rails, and after running — the ballast for 
100 yards, turned completely round and fell over on its 
side. About 200 yards of the, permanent way were 
—e-. of which half was completely destroyed, the 
rails being badly bent and twisted, although nowhere 
broken. From the evidence at the inquiry it oe. 
pears that the speed of the train at the time could 
not have been less than 60 miles per hour, such a speed 
being necessary for the train to keep to scheduled time. 
The day was cool and misty, so that there is no reason 
to suppose that the rails had got out of gauge owing to 
excessive heat. Colonel Yorke points out several causes 
which may have contributed to the accident. The road- 
bed is laid on marshy ground which makes a soft and 
yielding foundation, so that the whole bed is capable of 
oscillation and movement under the pases of heavy 
trains. It is quite ible under such conditions that 
the superelevation of the outer rail, although normally 
correct, might wholly or partially vanish under the 
pressure of the engine in lacren 2 The rails, too, although 
of excellent quality, are rather light for high-speed traffic, 
weighing only about 714 1b. per yard, and they had got 
considerably out of alignment, probably on account of 
the excessive oscillation of the engine, immediately before 
the derailment took place. Taking into account all these 
facts—viz., the marshy ground, a somewhat light rail, an 
engine liable to oscillate, and the high speed—there is, in 
Colonel Yorke’s opinion, a combination of circumstances. 
| sufficient to account for the derailment. He advises that, 
in view of the accident, the speed of engines of the type 
in question should be limited to 40 miles per hour. 
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THE GOVERNING OF IMPULSE 
WATER-WHEELS. 

By Professor Joun Goopmay, M. Inst. C.E. 

Tue problem of accurately governing the speed 
of motors of every description is one that has 
received a very large share of attention during the 
last few years; the demand for fine governing has 
largely come from electrical engineers, whoserequire- 
ments for steady running with very small fluctua- 
tions of speed are very exacting. It is a compara- 
tively easy matter to attain the desired degree of 
steadiness in some cases, but it is well known that 
the problem of accurately governing the speed of 
water-motors without sacrificing a large amount of 
water is one of extreme difficulty ; the problem is 
one of much greater complexity than that en- 
countered in governing steam-engines or other 
elastic fluid motors, mainly on account vf the 
difficulty of dealing with the inertia of the working 
fluid, which plays an all-important part in the 


water-motor, and which is a negligible quantity in | 
; | under certain conditions, may entirely fail to do so 


the case of steam, air, &. 

The present article deals chiefly, but not exclu- 
sively, with impulse water-wheels, in which the 
whole energy of the water is converted into kinetic 
energy before it impinges on the vanes of the 
motor; such motors are tangent wheels, Pelton 
wheels, action or impulse turbines. 


7. 


Velocity of Flow. 
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The following original investigation appears to 
throw much light on many of the intricate points 
which have presented real difficulties in the past ; 
it also shows why certain governing contrivances 
entirely fail to produce the desired effects under 
certain conditions, and yet are quite successful 
under other conditions. Some of the results 
arrived at by this treatment at first appeared to be 
so extraordinary that the writer hesitated to publish 
them until he could obtain some confirmation of the 
accuracy of the method from others who had the 
benefit of practical experience in such matters. An 
opportunity of discussing the question recently 
occurred to the writer when in California, where he 
had the good fortune of meeting a most enthusiastic 
water-power expert in the person of Mr. Doble, of 
San Francisco, who not only has constructed some of 
the largest and best-equipped water-power installa- 
tions in the world, but has given a large amount 
of time and attention to the governing problem. 
Then, again, in Boston, U.S.A., the writer was 
very fortunate in getting an introduction to Messrs. 
Garratt and Warren, the well-known makers of the 
Lombard governor for water-motors ; and he here 
wishes to express his indebtedness to the above- 
named gentlemen for their courteous treatment, 
and for the unreserved manner in which they placed 
their information at his disposal. After hearing 
‘rom experts that many water-motors actually be- 
have in practice in the peculiar manner suggested 
by the theoretical deductions, the writer felt full 
confidence in publishing the theory. 

Some idea of the difficulties encountered when 
attempting to control the speed of water-motors 
may be gathered from the following statements :— 
J, It is frequently noticed that the speed of a water- 








Ratio of Valve Opening to Pipe Area =v. 





motor decreases when the area of the water-way 
through the regulating-valve or nozzle is increased, 
the load on the motor remaining unaltered, and 
vice versa—the speed increases when the area of the 
water-way is decreased, which is exactly the reverse 
of what would be expected. If under such circum- 
stances the regulation of the area of the water-way 
be under the control of a governor, the motor will 
‘*hunt” in a most extraordinary fashion, and for 
this the governor itself is usually blamed, but 
often wrongly so, since the real fault generally lies 
much more deeply beneath the surface ; if a steam- 
engine behaved in such a manner, the blame would 
rightly, in all probability, be attributed to the 
governor. Some very weird and expensive con- 
trivances have been adopted for overcoming this 
peculiar action, but, as one might expect from such 
freaks of engineering, they completely fail to remedy 
the defect. It will shortly be shown why water- 
motors sometimes behave in this extraordinary 
manner. 2. Governors which admirably control 
the speed of a given water-motor when working 


on the same or on an exactly similar motor when 
working under slightly different conditions, such as 
a small alteration in the length or diameter of the 
supply-pipe. 

For the sake of simplicity in the following treat- 
ment it will be assumed that the skin friction of a 
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pipe varies directly as the 
square of the velocity of flow 
and inversely as the diameter 
of the pipe, assumptions which 
are not perfectly true, but 
they are sufficiently near for 
the present purpose. A more exact treatment 
increases the labour of calculating the tables from 
which the curves are plotted, but it offers no 
difficulties. Further, the water will be supposed 
to flow direct from the valve or nozzle on to 
the wheel vanes without an intervening pipe, and, 
moreover, the resistance of the regulating valve or 
nozzle itself will be neglected, mainly because it 
does not materially affect: the conclusions which will 
be arrived at, and, moreover, little is known as to 
a 3 exact amount of resistance of such obstructions. 
et 
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the — head of water above the valve or nozzle 
in feet. 

the loss of head in feet due to friction in the main. 

the length of main in feet. 

the velocity of flowin the main in feet per second. 

the velocity of flow through the valve or nozzle 
in feet per second. 


a constant depending upon 


und 


the roughness of the 


pipe. : 

the y of the pipe in feet. : 

the ratio of the area of the stream passing through 
the valve or nozzle to the area of the pipe. 
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Vi : 
A = the sectional area of the main in square feet. 


Taking the approximate formula for the flow in 
pipes we have 
_ LV? 
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The total energy per pound of the water is H 
foot-pounds. This is expended in (1) overcoming 
the friction in the main; (2) imparting kinetic 
energy to the water passing througli the valve or 
nozzle. Hence aie’ 

-_ . ? 
H KD + Ss 


Substituting the value of V, = hd , we have 
nr 


Nit 
V= L oS 
KD * 29m 

In Fig. 1 we give a series of curves (broken lines) 
to show the manner in which V varies with n, and 
with the length of the main L ; from these curves 
it will be seen that the velocity of flow in a long 
main only falls very slowly at first, as the valve 
is closed from its ‘‘full-open” position, and it 
afterwards falls rapidly as the ‘‘ closed” position is 
approached. For example: in the case of the 
1000-ft. main the velocity of flow is nearly as great 
when the valve is half open—i.e., in the position 
where n = 0.5—as when the valve is full open, 
where n = 1.0; the curves in all cases fall most 
rapidly as the 0 or ‘‘ shut” position is approached. 
The velocity of flow V in the mains decreases as 
the valve is closed, but the velocity of flow V, 


oe = 40 
Valve Full Open. 


through the valve or contracting nozzle increases 
until the instant before closing. 

Values of V, are shown by the full-line 
curves in Fig. 1, in which it should be noticed 
that all of them meet in a point on the ordinate 

ssing through the origin, or when n = 0, thus 
indicating that for the same head of water H the 
velocity of flow through the valve or contracting 
nozzle is the same for pipes of all lengths, and 
diameters at the instant before closing, and then 


Vfy= V2 q H, when we neglect the resistance of the 
valve or nozzle itself. It should be noticed that 
the slope of this V, line increases as the valve is 
closed up toa certain point, and then decreases ; 
the value of n for the position of maximum slope 
is important, since the kinetic energy of the jet is 
a maximum at that valve-opening. 

The quantity of water flowing through the valve 
or nozzle, and hence through the main, is A V cubic 
feet per second, or 62.4 A V lbs. per second. 

The kinetic energy of the jet is 


62.4 A V8 
Qgn * 
Inserting the value of V, and reducing, we get 
the kinetic energy of the jet = 
0.76 D? | - co 3 
KD’ 2gn? 
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Values of the kinetic energy of the jet for various 
valve-openings are shown in Fig. 2, from which it 
will be seen that, starting from a fully-opened 
valve, the kinetic energy increases as the valve is 
closed up to a certain point, and it afterwards de- 
creases until the valve is actually shut. In the case 
of a main 1000 ft. long, in which the area of the 
cross-section of the jet is 0.3 x area of the cross- 
section of the main, or n= 0.3 if the valve or 
nozzle be partially closed until n = 0.2, it will be 
seen from the curve that the kinetic energy of the 
jet is actually greater when the area of the jet is 
0.2 of the area of the main than when it was 0.3. 
Thus, if the motor be running under a steady load, 
it is evident that the closing of the valve will cause 
the speed to increase, because the supply of energy 
has been increased, and a further reduction in the 
area of the jet to 0.1 will still further increase the 
speed. Similarly, if the motor be running steadily 
when n =0.1, and the area of the jet be increased 
till n — 0.2, the opening of the valve will cause 
the speed to fall, because the kinetic energy of the 
jet has been decreased. Thus, from this curve we 
see why the closing of a valve or the contracting 
of a nozzle may, under certain conditions, cause 
the speed of a motor to increase, and the opening 
of the valve or nozzle cause the speed to decrease. 
If, however, the motor be running steadily at or 
beyond the point where the kinetic energy of the 
stream is a maximum (in this case at about 0.1) a 
reduction in the area of the jet will reduce its 
kinetic energy, and will consequently reduce the 
speed ; likewise, if the motor be running under a 
steady load, with a jet area of less than 0.1, and 
the area of the jet be increased (but not exceeding 
0.1), the kinetic energy of the jet will be increased, 
and consequently the speed will increase, which is 
exactly the desired action for governing; thus a 
water-motor governor can only fulfil its functions 
when it is working on that part of the kinetic 
energy curve which lies between the maximum and 
the point where the valve or nozzle is closed—i.e., 
in the example chosen between the values of n 
0.l and n = 0. 

By an examination of the series of curves given 
it will be seen that the maximum kinetic energy 
does not always occur at the same value of n; it 
depends on both the length and the diameter of 
the supply-pipe. By plotting a series of curves 
for the various conditions, it has been found that 
the maximum kinetic energy occurs when 


n= 44 Ps 


hence for good governing the valve area or nozzle- 
opening must be less than 


4.4A |e or 3.45 a ; 


hence we see why one governor may be a perfect 
success in one particular instance, but may be a 
complete failure in another instance, when it is 
working under. what are often considered similar 
conditions. - : 

Motors which work partly by pressure and partly 
by impulse require a somewhat different treatment, 
which is believed to involve the theory of some 
complex wave-motions in the mains ; but they have 
not been satisfactorily solved, although many 
attempts have been made. 








THE ST. LOUIS EXHIBITION. 


THe WestincHouse E.ectricat Exursits. 
(Concluded from page 564.) 

Railway Exhibits-A handsomely-furnished car 
has been equipped with the Westinghouse system 
of multiple-unit train-control, to give a practical 
demonstration of its working. The car is operated 
on a track outside the Transportation Building, 
running parallel with the intramural lines. How- 
ever, a better idea of the working of this system is 
obtained in the Palace of Electricity, where all the 
working parts of the apparatus have been mounted 
on pyramidal wooden frames. It is unnecessary to 
state that in actual practice all the parts shown are 
arranged under the car and in the cab. The equip- 
ment exhibited in the Palace of Electricity controls 
a pair of Westinghouse No. 86 railway motors, 
which are rated at 200 horse-power each, and are 
mounted on a Brill 27 E3 truck, arranged to be 
driven in both the forward and reverse directions. 
Current is obtained from the sub-station already 
mentioned as forming part of the exhibit. 

The several parts forming. the equipment consist 





of a unit switch group, a reversing switch, con- 
trollers, the train line, the diverters, the limit and 
line relay switches, the air connections, and a small 
storage battery, the latter forming an independent 
source of current for operating the air switches, 
which are actuated by the controller completing the 
circuits in connection with the various magnet- 
valves on each motor-car. The air supply for 
operating these switches is taken from the brake 
system, but a separate auxiliary air-reservoir is 
installed in case the main supply should fail. The 
arrangements ensure a positive contact, which is of 
great importance when handling heavy currents, as 
it makes the system independent of the fluctuating 
line voltage. The expenditure of energy for closing 
the switches is small, and continues only during 
their movement. A pressure of only 14 volts is 
used for operating the control system. This re- 
duces the deterioration of contacts, and the fear of 
short circuits and burn-outs. 

The unit switch group is formed of a number of 
independent or ‘‘ unit” switches, placed radially 
about a central air-reservoir, and worked by small 
pneumatic cylinders, the valves of which are con- 
trolled by electro-magnets. A single magnetic 
blow-out coil is used for the entire group, which 
gives a heavier arc-disruptive effect than would be 
practicable were individual coils provided for each 
switch. Each switch is, in reality, a circuit-breaker 
of large capacity, enclosed in an insulated box with 
removable shields. The contacts are of heavy- 
sectioned copper, and close with a rocking and 
wiping motion, to keep the surfaces smooth and 
bright.. A high and uniform pressure is secured 
by the use of compressed air, which ensures a 
good contact when the switch is closed, enables a 
powerful spring to be employed for opening, and 
prevents welding at the contacts, even under severe 
short circuits. The magnet valves controlling 
the unit switches are interconnected by simple 
mechanical interlocking switches. The closing of 
one energises the magnet of the next switch ; this 
automatic progressive action is regulated by a 
‘limit switch,” which, by successively closing the 
various switches, gives a smooth acceleration with a 
constant motor current. 

The limit switch is the device used to determine 
the motor current during acceleration, and consists 
of a small switch in the control circuit, governing 
the progressive movement of the unit switches. It 
is actuated by an electro-magnet in series with the 
motor circuit in such a manner that the switch is 
opened, and the progressive action of the unit 
switches arrested, whenever the motor current 
reaches the predetermined limit for which it has 
been adjusted. When the motor current falls 
below this limit, the switch closes and the pro- 
seg te action of the unit switches is continued. 

he line relay protects the motors from an abnormal 
rush of current, should the main-line circuit be 
suddenly re-established after interruption. It is 
actuated by an electro-magnet connected in shunt 
across the supply circuit, so that it is held closed 
unless the current supply is interrupted. The 
reversing switch consists of two sets of metal springs 
mounted on an insulating block, arranged to make 
contact with stationary fingers when moved either 
forward ‘or backward by.a simple straight-line 
motion. This motion is brought about by the 
pistons of two pneumatic cylinders, which are con- 
trolled by electro-magnetic valves governed by the 
controller. These magnets are actuated by the 
current from the storage battery. 

The train line or low-voltage operating circuits 
from the storage battery are the only lines carried 
from car to car. The connections between the 
cables of adjoining cars are established by means of 
sockets and plugs. These are’permanently mounted 
on the ends of the cars. Each socket contains 
seven split pins mounted on an insulating base, and 
each plug consists of a malleable iron shell, encasing 
a cylindrical insulator provided with a sct of seven 
small brass receptacles to fit the split pins in the 
sockets. 

The controller is small, being only 7} in. in 
height, 6.in. in width, and 4in. in depth. It is 
composed of a horizontal shaft supporting a contact 
drum, which rotates in one direction for forward 
movement, and in the opposite direction for revers- 
ing the train. There are only two running posi- 
tions for each direction, one corresponding to full 
series and the other to full speed. The ‘‘ off” 
position is at the mid-point, with the handle ver- 
tical. Should the motor-man remove his hand, the 
switch-drum returns automatically to the ‘‘ off” 





position. The diverters or resistances are grids of 
cast metal assembled in supporting-boxes. The 
usual clamping together of the sections is supp!e- 
mented by brass connectors, to ensure a permanent 
resistance. 

The apparatus described illustrates the standard 
control equipment for two 150-horse-power or two 
200-horse-power motors, but the unit switch system, 
with certain changes in its construction, is used for 
controlling four motors per car, and is further 
specially constructed for electric locomotive service 
and for alternating-current railway equipments. 

A great number of street railway motors are in. 
cluded among the railway exhibits. Owing to the 
number of types exhibited, it would be impossible 
in the space at our disposal to enter into a detailed 
account of each. Where possible, we show the 
performance of each type by curves, as in this 
manner a large amount of information is contained 
in a small space. 

The following types are exhibited at St. Louis :— 

1. A No. 49 motor, rated at 35 horse-power, on 
the usual basis of an hour’s run, with temperature 
rise not exceeding 75 deg. Cent. ; it has a cast-steel 
frame, divided horizontally, and. hirged in such a 
manner as to permit the armature being held in 
either the upper or lower field when the motor is 
open. The poles are built of laminated steel cast- 
welded into the frames, and the field coils are wire- 
wound to fit the yoke. The armature is of the 
slotted drum type, and the commutator bars, as 
usual, are made of hard-drawn copper. The motors 
may be mounted with cradle, parallel bar, or nose 
suspension. 

The curves in Fig. 4, page 599, show the tempe- 
rature, speed, tractive effort, and brake horse-power 
which this type of motor will develop with currents 
varying from 18 to 110 amperes at 500 volts. We 
are informed that they will carry 30 amperes at 
300 volts, or 28 amperes at 400 volts continuously, 
and that in railway service they will carry any load 
within the limits indicated by the curves, provided 
the integrated heating effect does not exceed that 
which is caused by the continuous application of 
the currents and voltages mentioned. The time 
curve ‘‘A” shows the period during which these 
motors will carry any current in a shop test at the 
full 500 volts pressure, with a rise in temperature 
not exceeding 75 deg. Cent., assuming the tem- 
perature of the surrounding air to be 25 deg. Cent. 
or less. The time curve ‘‘B” allows for a rise in 
temperature of 20 deg. Cent. in the interior of the 
coils, under working conditions, after the motor is 
already heated to its ordinary running temperature. 
This curve also shows the loads which the motors 
will carry during short periods, such as the ‘‘ rush” 
hours of service. 

The weight of this type of railway motor com- 
plete, with a 14-tooth pinion, 68-tooth gear, and 
gear-case, is given as 1925 lb. The clearance 
between the top of the rail and the lowest point of 
the motor, when mounted on 33-in. wheels, is 
42in., while that for the bottom of the gear-case 
is 4} in. 

2. The No. 56 motor is rated at 55 horse-power, 
and was designed particularly for city, suburban, 
and interurban service. In this case the laminated 
poles are bolted into a cast-steel frame, the two 
halves of which are hinged and bolted together in a 
similar manner to the No. 49 motors. The machine- 
formed field coils are held in position by the pro- 
jecting pole-tips. The slotted drum type of arma- 
ture is furnished with machine-wound coils, and is 
well ventilated. 

The curve, Fig. 5, shows the general performance 
of the No. 56 motor under the conditions marked 
on the diagram. The speed, tractive effort, and 
brake horse-power which it will develop with 
currents from 25 to 200 amperes at 500 volts are 
given, as well as a time temperature curve. ‘The 
latter is based on a rise in temperature of 20 deg. 
Cent. in the interior of the coils, under working 
conditions, after the motor is heated to its ordinary 
running temperature. The weight, with gears and 
gear-case complete, is given as 3000 lb., and the 
armature, complete with commutator and winding, 
weighs 720 lb. A double equipment, including 
motors, controllers, resistances, circuit-breakers, 
wiring and other details, weighs approximately 
7200 lb., and the approximate weight of a quad- 
ruple equipment is 14,600 lb. When mounted on 
33-in. wheels, the clearance between the top of tle 
rail and the lowest point of the motor is Ai IDey © 
and for the lowest point of the gear-case is 45 1D. 

3. Motor No.83 is rated at 110 horse-power, and is 
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WESTINGHOUSE ELECTRICAL EXHIBITS AT THE ST. LOUIS EXHIBITION. 
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designed for elevated railway or interurban service. 
the cast-steel frames are split diagonally, and are 
provided with laminated steel poles bolted in’ posi- 


tion, and non-combustible field coils insulated with 


asbestos and mica strip. The armature core is| 
composed of slotted soft-steel punchings, assembled | armature is wound with copper strap, and the| being designed to operate the trains in the New 






































Fic. 7. 2000-Horsr-Power ALTERNATOR AND CENTRIFUGAL Pomp, 


on a cast-iron spider, which also carries the com- 
mutator. The coils are wound with copper strap, 
and retained in the slots by hard fibre wedges. 
The armature bearings consist of cast-brass bush- 
ings lined with babbitt metal, and are carried in 
malleable-iron housings held between the halves of 
the frame. All bearings are arranged for oil and 
waste lubrication. These motors are designed for 
the Gibb suspension, consisting of a single bar of 
80-lb. T-sectioned rail passed beneath a pair of 
motors, and connected to a lug at the end of each 
by the usual links and springs. Each motor, com- 
plete with pinion, gear and gear-case, weighs 
approximately 4830 lb. 


4. The motors exhibited of type 50 L are similar | 


to those first constructed for service on the 
Brooklyn Rapid Transit Company’s system. They 
are nominally rated at 150 horse-power each. The 
cast-steel frame is in two parts, divided along a 
plane through the centre of the shaft and the 
centre of the car-axle. The poles are of laminated 
steel bolted to the frame. The field coils are of 


‘laminations are assembled on a cast-iron spider. 
|The windings are held in position by fibre retain- 
ing-wedges. These motors are designed for either 
Gibbs or nose suspension ; they weigh, with pinion, 
gear, and gear-case complete, approximately 
5550 Ib. 

Among the other types exhibited may be men- 
tioned No. 76 motor, rated at 150 horse-power, and 
| weighing, when complete, approximately 38401b, 
| The No. 12a motor, representing a type placed on 
| the market as far back as 1894, embodies a wholly- 
enclosed frame with four poles projecting inward at 
45 deg., a separate winding on each pole, a slotted 
drum armature, with laminated core and machine- 
formed coils embedded in the slots ; features which, 
/even now, may still be regarded as standard. We ’ 
are informed that this type of motor is still in great 
demand for city service. It has a nominal capacity 
| of 25 or 30 horse-power. The No. 86 motor has a 
| nominal rating of 200 horse-power, and weighs 
| approximately 6500 lb. when complete. A pair of 
|these are also shown mounted on a Brill 27 E3 





the non-combustible type. The slotted drum| truck, with solid forged side-bars. These motors 
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York Subway, it is likely that we shall deal with 
them at a greater length in the near future. | 

The: single-phase railway motor which -was to 
have been exhibited had not arrived in St: Louis at 
the time of writing. Weare informed that the 
company has already secured a lafge number of 
contracts for alternating-current railway equip- 
ments, and doubtless we shall be able to give some 
interesting information on these a little later. 

The Westinghouse magnetic brake, manufactured 
by the Westinghouse Air-Brake Company, Wil- 
merding, Pa., is exhibited both in the Machinery 
Hall and in the Palace of Transportation. Fig. 6 
shows the exhibit in the former building. It con- 
sists of a No. 27 E Brill truck, equipped with two 
Westinghouse No. 56 railway motors and with 
their magnetic brake,- All parts of the truck 
relating to the brake are painted red for distinc- 
tion,* The brake proper comprises :— 

1.- A double track shoe of peculiar construction, 
combined with a powerful electro-magnet, which, 
when energised by current produced by the car- 
motors acting as generators, are strougly attached 
to the rail by magnetic force. 2. Brake head and 
shoes of the ordinary type, acting directly on the 
wheels. 3. A simple leverage for transmitting the 
downward pull and the resultant drag of the 
magnetic track-brake into a lateral pressure upon 
the wheels. An electric current necessary for 
energising the brake is supplied from the motors, 
which are driven as generators by the momentum 
of the moving car, the circuit being discon- 
nected with the trolley line, and closed on the 
brake circuit through the controller. Two sets 
of resistances are usually provided to absorb the 
excess energy: one, inside of the car under the 
seats, acting as a heater, and used only in winter ; 
the second, the ‘‘ diverters,” being situated under 
the car floor, and used only in summer. Switches 
are provided by means of which the current may be 
properly divided between the two sets of resist- 
ances. An important feature is that, inasmuch as 
no energy for the operation of the brake is taken 
from the line, there is, consequently, no possibility 
of accident through sudden failure of line current, 
or from the ‘trolleys leaving the wire. The action 
of the brake is as follows :— 

When the brake is not in operation, the sus- 
pension springs carry the track magnets and shoes 
entirely clear on the rails. When the track-shoes 
are magnetised, they are strongly attracted to the 
rails, producing three distinct effects :—1. A notice- 
able increase in the pressure of the wheels on the 
track, due to downward pull of the magnets; (2) a 
pronounced retardation. by reason of the friction of 
the track-shoes and the rails; and (3) a maximum 
braking effect upon the wheels, obtained through 
transmission of the resultant drag of the. track- 
shoes to the brake-shoes by means of the levers. 

These three effects combined produce a very high 
braking effect. We are told that a large number of 
these brakes are in use both in Europe and America. 

The exhibits of the Westinghouse Traction Brake 
Company are in the Transportation Building, and 
included both the ‘straight ” and ‘‘ automatic” 
forms of air-brakes for street-railway cars. They 
consist of two short car platforms, fashioned to 
represent the ends of a passenger car, a freight car, 
and a pilot locomotive. One platform is mounted, 
to permit a variation of 4 in. in height, and is 
capable of being moved at a fair speed toward either 
the. pilot locomotive at one end or the car platform 
at the other. The model is operated by com- 
pressed air, and provision is made to illustrate-the 
behaviour of the coupling on extreme curves. There 
is also a smaller model of two complete car-trucks 
and frames, fitted with air, steam, and signal hose- 
coupling, and an air-cylinder; the couplings are 
interchangeable, having no rights and lefts. 

The coupling-head on the passenger-car, which 
is of malleable iron, has Wand wedge-shaped guides 
projecting toward the frcnt; and an outwardly-bent 
spring riveted to the back. These are supported 
by a coupling-spring resting in the slotted buffer- 
hanger, which is bolted to a cast-steel bracket 
riveted to the draw-bar. The coupler-head is held 
in position by a chain attached to the draw-bar 
knuckle-pin, and is adapted for coupling at different 
heights and angles. The slotted buffer hanger has 
a malleable-iron frame, containing a spring seat, 
a.cup-shaped bufling-piece pivoted from the upper 


* For a better illustration of the brake itself, see 
a AND TRANSMISSION for August, 1903, Fig. 32, 
ate 1x1. 


rt of the hanger, and a volute spring holding the siderably larger proportions by means ofa single 
uffing-piece forward to furnish a yielding resist-| body in the shortest time without requiring inter- 
ance to the head during coupling. The car-coupler, mediate supports or trestle bents... The American | 
itself checks ‘the impact before the buffer spring | bear-trap gate had been made to-answer in some 
has been fully «compressed. ‘The coupling-heads | cases, and in Germany the rolling dam had been 
are alike for passenger and freight service, except | gaining ground. An advantage with this device 
in the number of gasket openings in the face. ; was that it did not need a separate service bridge. 
Thc gaskets are placed in holes in the coupling-| The rolling dam consisted, the author said, of a 
face, and connected to the-pipe ‘terminals by short | hollow, riveted, water-tight cylinder, not unlike a 
lengths of hose. | boiler shell, and’ this served for closure. Steel 
We illustrate in Fig. 7, page 599, one of the 2000- | ropes were slung round the ends of the cylinder, 
horse-power F type motors employed for working | and served to roll the latter up or let it down, like 
the cascades. ‘The photograph was taken in the a barrel or large heavy tube upon an_ inclined 
room under the cascades, and the Worthington| plane. On the ends of the cylinder there were 
centrifugal pump, to which it is coupled by | large cog-wheels which engaged with rack - rails 
means of a flexible connection, is also seen.|upon the inclined planes. The author bore 
There are three such sets, each designed for| testimony, from personal observation, to the 
variable speeds and wound for three-phase cur-| success of the rolling dam in regard to its pro- 
rents at a pressure of 6000 volts; the fre-| perty of a water-tight closure, and he concluded 





quency is 3000 alternations per minute, and the | 
speed 365 revolutions per minute. The stationary | 
frames of the primaries are circular iron castings 
containing a core of staggered soft-steel punchings, | 
the latter being slotted to receive the copper strap | 
windings, which are retained in the partially-closed 
slots by the overhanging tips of the teeth. The 
secondaries have laminated cores mounted on cast- | 
iron spiders, the laminations being retained in 
their position by dovetails. The windings are of 
copper strap arranged for three phases, and are | 
connected through the collector-rings, which are of | 
the spider type, to a grid resistance. These have | 
54 steps, and aro operated by a hand-controller. | 
The bearings are supported by end brackets, which 
are in turn bolted to the frames. 

Each pump is designed to deliver from 35,000 to | 
40,000 gallons per minute ; and one pump has been 
found sufficient to supply all the water necessary. 
For controlling the motors there is a three-panel 
switchboard in the pumping station, one panel for 
each motor, and the entire board is equipped with 
Westinghouse ammeters and voltmeters, and auto- 
matic type D circuit-breakers. The circuit-breakers | 
and the motor-controllers are interlocked, so that 
it is impossible to close the main switch unless all 
the motor resistance is in the circuit. The starting 
current is about 25 amperes, and we are informed 
that at no time between starting and full speed does 
the current exceed that required for normal working. 

The Westinghouse Company manufacture a com- 
plete series of type F motors, ranging from 1 horse- 
power upward in capacity. They are specially 
designed for work requiring variable speeds, such 
as elevators and hoists. 

The standard voltages for which these motors are 
built, up to, and including, 200 horse-power, are 
200 and 400 volts. Fig. 8 gives the characteristic 
curves for one of these motors. As will be seen, the 
power - factor and efficiency are both high; the 
former being about 92 per cent. for both machines. 
These curves were taken from actual tests, and 
therefore represent what can be expected from this 
type of machine. 

o concluding our remarks upon the Westing- 
house exhibits, it is unnecessary to_state that there 
are a great number displayed which we have not 
dealt with. The majority of their lighting systems, 
including the Cooper-Hewitt mercury vapour lamp, 
the Nernst lamp, and the Bremer arc lamp, are 
too well known to need description; while the 
various instruments and other apparatus displayed 
would take more room to describe than we have at 
our disposal. 











THE INTERNATIONAL ENGINEERING 
CONGRESS AT ST. LOUIS. 
(Continued from page 572.) 
Warter-Ways. 

A NUMBER of papers had been contributed on 
the subject of water-ways. The three first on the | 
list were devoted to natural water-ways. 





Rote Dams. 

One paper, by Mr. K. E. Hilgard, treated of 
rolling dams. The author referred to the Stoney 
roller sluice-gates, first constructed in Ireland, 
and since used extensively in Europe and America. 
These dams were applied successfully for widths 
up to 65 ft. in connection with smaller heights, 
and heights up to nearly 30 ft. in connection | 
with smaller widths; proposals had been made. 
for still larger dimensions. In Europe, as well as | 
in America, a desire had been expressed for a device | 


|and almost 700 metres at the lower part. 
| not found practicable to form the new part by scour, 


' constructed. 


that there was no reason why openings 150 ft. wide. 
or even more, and of a height of 30 ft., with a 
corresponding width, could not be successfully regu- 
lated ; indeed, contracts were about to be entered 
into for construction of rolling dams of the large 
dimensions named. 

At Schweinfurt there were two rolling dams, one 
108 ft. wide and the other 60 ft. in width. In the 
smaller, where there was a depth of 14 ft. in the 
raceway, the cross-section of the rolling body was 
made pear-shaped, in order to reduce the buoyancy, 
only the ends being circular. The closing, or 
cutting, edge of the dam was that point of the cross- 
section which rested on the bottom of the sill in 
the raceway. It was fitted with an oak timber, to 
which some pressure could be applied, and a tight 
contact with the sill was thus obtained, In rolling 
the dam up the water assisted the upward motion, 
and there would be no impediment owing to sedi- 
ment, ice, or floating bodies. The hollow drum 
forming the dam contained a ballast tube, open at 
both ends, so that water could enter as soon as the 
immersion was sufficient to make it necessary to 
overcome buoyancy. The device for securing a 
water-tight joint with the masonry at the ends was 
effected by annular strips of leather, or by annular 
iron rods of circular cross section lodged between 
tapering surfaces, such as are generally used with 
Stoney gates. For the particulars which the author 
gave he was indebted to Mr. M. Carstanjen, chief 
engineer of the Gustavsburg Bridge works, near 
Mainz. 

DutcH Water-Ways. 

A paper by Mr. A. B. Marinkelle, of Utrecht, 
followed. It consisted of a review of the develop- 
ment of natural water-ways. in the Netherlands. 
The author first treated his subject from an his- 
torical point of view, pointing out how advantageous 
to the country had been the consolidation of local 
interests, which was the result of the Dutch Govern- 
ment, in 1850, putting the general improvement of 
rivers under a definite. system. Owing to this 
action, for more than half a century the improve- 
ment of rivers had been undertaken energetically 
and uninterruptedly ; not, as before, guided by the 
limited judgment of those whose interests were 
local only, but under the influence of minds taking 
a broad view of the whole system. In speaking of 
the engineering features, the author said that in 
order to secure a continuous and sufficiently deep 
channel for navigation it has been proved desirable 
to confine not only the width, but, where neces- 
sary, also the depth of upper as well as lower 
courses by the construction of ground weirs or 


|lower groynes, so that the channel might be of 


sufficient and constant depth. The results obtained 
might be considered favourable, especially on the 
lower courses ; but on the Waal they could not as 
yet be considered satisfactory. The author next 
proceeded to give details, the subject being illus- 
trated by engravings of the improvements in river 
mouths, the work of the New Merwede being 
taken as a prominent example. This was a new 


‘viver, intended’ to ficilitate the discharge of ice, 


and was undertaken about 1850. The width of the 


summer bed is 450 metres at the upper ogee 
t was 


as was anticipated at first, and energetic dredyg- 
ing had to be resorted to. Lower groynes were 
They consisted of rubbish dams, 
covered with gravel, 6 metres wide, and 0.80 
metre deep, that reached to within 3 metres 
below. comparative low-water level ; the bases, 
with a width of at least 25 metres, having first 


permitting the opening and closing of gaps of con- been brought to a height of 3.80 metres below the 
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level. .These groynes have given very satisfactory | 
results, the velocity of the current almost. every- | 
where being sufficient. to prevent the formation of 
important shoals in the river bed. 

‘The new water-way from Rotterdam to the sea) 
has been formed so that large sea-going vessels.| 
could ascend to the city-without ditficulty ;° the) 
works have also resulted in great.improvement in| 
the discharge of floods and ice. . The route selected | 
was by the New Maas, the mouth of the Scheur| 
being dammed, and the Hook of Holland - being 
cut through. The river-mouth was formed by 
two jetties, formed by low osier work covered 
by heavy stone. and rammed through with oak 
piles. The north jetty is 2000 metres and 
the south jetty 2300 metres long; at the shore 
end they are above storm-flood level, but at 
the sea end they are much lower. There was) 
not sufficient scour in the cut to produce the 
desired profile, and in time the overtlowing sand 
formed bars, both in front and at the mouth, this 
being repeatedly counteracted by successively 
lengthening the jetties. The works carried. out 
since 1881 have consisted in dredging the shoals to 
the river mouth, widening the cut, limiting the 
confluence of the rivers, widening and normalising 
both the Scheur and the New Maas by groynes and 
lower groynes, but chiefly by parallel weirs, and in| 
the construction of work for bank-preservation. | 
The horizontal projection of the normalised banks 
cousisted of segments of circles and straight lines. 
The length of water-way between Rotterdam and 
the sea was 33 kilometres. The demand had been for 
a continuous depth of 7.5 metres below normal 
comparative low-water level in the water-way as far 
as Rotterdam, and 8.5 metres in the river mouth. 
At present this had been tolerably well attained 
along a channel 100 to 120 metres wide, except 
near Maasluis, where the channel depth was 
not considered to be sufficient. Shoals were con- 
tinually found, notwithstanding vigorous dredg- 
ing; but these had been counteracted by lower 
groynes, and it is expected that the unfavourable 
condition near Maasluis will be bettered by the 
construction of eight lower groynes on low weirs 
on the right bank. Other instances were given of 
improvement by the same means. These groynes 
consisted of mattresses of fascine work composed of 
osier twigs covered with stone and a great quantity 
of sand. They were 4 metres below comparative 
low-water level, and connected landward with the 
common groynes on the bank at 2 metres below 
comparative low-water level. The distance between 
the lower groynes was from 150 to 300 metres. 
The results of the adoption of these groynes had 
been satisfactory, the continuous channel depth 
being increased 2 metres and more. 

Particulars of the removal of the mouth of the 
Meuse to the Amer were also given in the paper, 
and the normalisation of rivers was described, 
this being a process undertaken to improve irre- 
gular courses. It consisted, the author said, in 
restricting width, connecting islands or shoals with 
the banks, protecting banks, lopping off windings, 
and removing artificial harmful works. The works 
of this nature undertaken on the Upper Rhine and 
Waal were described, as well as operations on other 
waters. 

A paper on ‘‘ Natural Water-Ways,” by Major 
James L. Lusk, Corps of Engineers, U.S.A., was 
on the programme, but was not presented. 


ARTIFICIAL WaTER-WAys. 


Five papers on this subject were on the list, 
but only four were presented, the remaining one 
being a contribution by Mr. J. Nelemans, of the 
Netherlands Royal Corps of Waterstaal. 

The first taken was by Captain W. L. Sibert, 
Corps of Engineers, U.S.A. The author referred 
to the lack of appreciation on the part of the people 
of the United States to the value of inland water- 
ways, and attributed it to the home demand of 
products being in the past equal to the supply. The 
steel-makers of Pittsburg were, however, awaken- 
ing to the importance of the question. Engineering 
problems governed the cost ; but the author was of 
opinion that no cost should be too great provided 
sufficient commercial benefits would follow the 
‘mprovements, since cheap handling of the heavy 
products essential in manufacture is the main source 
of a nation’s commercial greatness. The influence 
of canal construction on railways was discussed. A 
map of the principal water-ways of the Eastern | 
States and Canada was given, ‘and the author | 
described some of these in detail, giving particulars | 








of certain features in construction,. the descriptions 
being made; clear by many illustrations. The 
sections of the paper relating to various features. of 
canal engineering were-of great interest, but-do 
not lend themselves to abstracting, especially with- 
out the. aid: of illustrations. Many of the appli- 
ances described are fairly well known, but the con- 
tribution will form a useful resumé of. the subject. 

The next paper on this subject was by Mr. W. 
H. Hunter, of Manchester. The author dealt with 
the uses of canals in: general, dividing his subject 
into three classes.—isthmean canals, primary 
canals, and secondary canals. The first was. for 
communication between seas, the second for 
enabling sea-going vessels to penetrate inland, and 
the third for barge traffic. He referred tu the pro- 
posal to link together the Firths of the Clyde and 
of the Forth, but. he considered that the trend of 
commercial development indicated that the pre- 
ferable route would be from the Mersey to the 
Humber. He appeared, however, not to be hopeful 
that such a water-way would be constructed owing 
to the lack of enterprise on the part of capitalists, 
or initiative on the part of the administration of 
the country. The suggestion of the Stevensons to 
utilise Loch Long and Loch Lomond, with a cutting 
to Alloa on the Forth, was also mentioned, details 
of the proposed work being given ; other proposals 
were also described, and facts relating to the Man- 
chester Ship Canal, with which Mr. Hunter has 
been so closely connected, were given at length. 
In dealing with less ambitious schemes the author 
mentioned the proposed canal from the Lower 
Hope to Rochester, which would pass through two 
tunnels. It will be remembered that a canal once 
existed, and still partially exists, between Graves- 
end and Rochester; but the railway monopolised 
the tunnel. An instance was given in the paper 
of the need for more open competition in our means 
of transport of goods. It has been quoted before, 
but is worth repeating. A large pottery manufac- 
turer in Tunstall had a considerable consignment 
of goods for London. The first portion was sent 
in the usual way, at the ordinary rate of 25s. 
per ton. A second lot, owing to a mistake by a 
porter, was sent to New York, from whence it was 
returned to London, the total rate being 15s. per ton. 
This, the author says, would appear to imply that 
it is cheaper to send from Tunstall to London vid 
New York, a distance of 6750 miles, than from 
Tunstall to London direct,.a distance of 148 miles. 
It is not stated whether any special allowance was 
made in this case to compensate for the error of the 
porter. 

A third contribution on artificial water-ways was 
by Mr. J. A. de Lint and Mr. L. F. E. van Hoogen- 
huyze, both of the Netherlands Royal Corps of 
Waterstaal. This paper dealt with the improve- 
ment of three Holland ship canals : the North Sea 
cana], the canal from Ghent to Ter Neuzen, and the 
Merwede Canal. The first-named, with its great 
lock at Ymuiden, is fairly well known to our 
readers as being the highway of maritime com- 
merce from Amsterdam to the sea. It also serves 
for navigation further inland, and the drainage of 
an important section of country. Several illustra- 
tions of this structure were given. The Ghent 
Canal is not altogether a modern work, a water 
connection between the capital of East Flanders 
and the Schelde having been partly constructed 
in the sixteenth century, under patent granted 
to the city in 1547 by the Emperor Charles V. 
In 1823 it was extended to Ter Neuzen. After 
the secession of the Southern Netherlands in 
1830, the canal was divided into a Dutch and 
a Belgian section, and it is now managed in 
accordance with a convention between the two 
countries. The canal now has a total length of 
close upon 20 miles. The depth was 20% ft., the 
bottom width 56 ft., and at surface 155 ft. En- 
largements ‘are projected to bring the depth to 
287 ft., the bottom width to 79 ft., and at surface 
level 220 ft. A new lock at Ter Neuzen is nearly 
ready, the length being 460 ft., the width 59 ft., 
and with 274 ft. over the sill. The new lock at 
Sas of Ghent, in course of construction, will be 
656 ft. long by 86 ft. wide, and 31} ft. over the 
sills. Particulars were given in the paper of the 


swing-bridges crossing the canal. The.canal from 
Amsterdam to the Merwede, connecting Amster- 
dam with the Rhine, is an important work, of 
which some particulars were given. 

A paper by Mr. A. Charguéraud, Engineer-in- 
Chief of the Ponts. et Chaussées and Engineer-in- 
Chief of the Navigation of the Marne,. came next. 


It dealt. with. the inland navigation of France,. 
The author stated that during the decennial period 
just passed there had been a relaxing of energy in 
inland navigation works due to the almost complete . 
fulfilment of thg chief part of the governmental 
programme of 1879. Two of the new routes .pro- 
posed were, however, still in course of construction --,, 
namely, the canal to connect the .Marne with the 
Sadne, and the canal from Montbeliard to the Upper 
Sadne. The most important part of the programme 
was the improvement of a number of water-ways so 
as to bring them into a homogeneous system for a 
uniform type of boat, that of the Flemish barge, 
126 ft. long by 16 ft. wide and 6 ft. draught ; the 
capacity being 300 tons. During this quarter of a 
century the inland water-ways had increased only 
373 miles, the total being 7200 miles. Particulars 
of different water-ways comprised within the scope 
of the paper, and of the traffic moved, were also 
given. : 

A paper by Mr. E. P. North, of New York, on 
‘* Traffic on Water-Ways,” was also presented. 


Sewace-Disposat. 


Two papers were on the programme treating upon 
this subject... The ‘first was by Mr. George W. 
Fuller, of New York, and the second, which 
treated of sewage - dis 1 in France, was by 
Mr. Bechmann, Chief Engineer of the Ponts et 
Chaussées and Chief Engineer du Service des 
Eaux et de ]’Assainissement de la Ville de Paris. 

Mr. Fuller said that the vast majority of 
American communities dispose of their sewage by 
dilution or dispersion. A rough classification of 
the means of discharge was given, by which it 
would appear that for a population of 6,500,000 
the sewage was discharged raw into the sea, 
harbours, or tidal estuaries; for 20,400,000 the 
discharge is into inland streams or lakes ; whilst 
for 1,100,000 the systems are. connected up to 
sewage-purification works, It would seem, there- 
fore, that, compared with older countries, disposal 
of sewage by purification is in its infancy in. the 
United States. Particulars were given of the 
Boston scheme of sewage-discharge by dilution in 
salt water. ‘These works were the most important 
of their kind.- The method was reported to give 
reasonably satisfactory results where currents and 
depths of water were favourable, provided the 
sewage were screened to remove larger suspended 
matter, and that the incoming tides would not 
carry the sewage to the mainland. Objectionable 
results had followed this method where the condi- 
tions ‘were unsuitable; and experience showed 
that more care must be exercised in the future. 
The infection of oyster-beds was a question not 
thoroughly understood, but which appeared suffi- 
ciently serious to demand the attention of the engi- 
neer. It was indicated that sewage putrities more 
quickly in salt water than in fresh. 

Disposal by dilution in inland streams will, the 
author said, continue to be the prevailing one in 
America for inland communities, when legal con- 
ditions do not compel them to build punitication 
works. At the present time it was realised that 
for the large water-courses of the country, particu- 
larly the Mississippi River and its principal branches, 
self-purification of streains, from the standpoint of 
the elimination of gross pollution, was an important 
feature. Much light had been obtained from the 
extensive investigations made in connection with 
the water-purification projects at Pittsburg, Cin- 
cinnati, and New Orleans; and it was an interesting 
fact that the Mississippi showed comparatively little 
trace of sewage-pollution at New Orleans, although 
it received the sewage of an urban population of 
about 9 million people. Very little pollution, how- 
ever, was received during the last 600 miles above 
New Orleans, as the drainage of the delta country 
was away from, and not into, the river. The mean 
and minimum flows were respectively about 700,000 
and 200,000 cubic feet per second. The pire 
of typhoid infection was briefly treated, the view 
on this subject being described as not clearly 
crystallised. 

Mr. Fuller, in treating of sewage-purification 
works, gave particulars of a general nature, and 
also details of existing works, by means of a long 
table, setting forth the number of existing plants, 
population they served, average daily flow, and 
other particulars. As the author intimated, the 
geographical and physical conditions of the locality 
governed the proper selection of the particular 
scheme which might be suitable. Intermittent 





sand filtration has the greatest number of applica- 
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tions, the total being 39 ; septic treatment accounts 
for 28 installations, irrigation 13, and other pro- 
cesses in smaller proportions, 

Mr. Bechmann stated that during the last ten 
years marked progress had been made in France in 
the treatment of sewage, purification by irrigation 
having given some remarkable results ; but purifi- | 
cation by mechanical, chemical, and _ biological | 
processes had only been the object of a few tenta- | 
tive installations. Ten years previously only | 
Rheims treated all its sewage effectively, the 
sewage being taken a short distance to a purifica- | 
tion field, where a thin layer of earth overlaid | 
fissured limestone. Nothwithstanding the success | 
of this system, opposition had been shown to- | 
wards its extension. The treatment of Paris | 
sewage by irrigation upon the area of Achéres was 
completed in 1895. This was but a step towards 
the solution of the question, only a fraction of the | 
flow being treated, the greater part being dis- 
charged into the Seine ; but after five years works 
were undertaken, and the discharge of the great | 
intercepting sewer into the river has ceased. Sup- | 
plementary works have been built, and others are | 
to be undertaken, and at present the sewage of | 

-aris and that of part of the suburbs is regularly 
applied to purification fields, the only exception | 
being a part of the storm overflow. Particulars 
were given of the work, it being stated that the | 
annual expense of operation was about 140,0001. 

In speaking of the biological processes, Mr. 
Bechmann said it appeared clear to him that engi- 
neers had at their command a method based upon 
the systematic imitation of Nature, and that the 
process should show favourable results. Reference | 
was made to the work of Dibdin and Cameron, 
whose processes will be familiar to English readers. 
Inquiry is being made by French engineers into 
what has been done in England, and we can hardly 
fail to profit by the observations and suggestions of 
our friendly critics, with their well-known genius 
for scientific investigation, The paper concluded 
with a brief reference to chemical and mechanical 

rocesses, which appear to have been little deve- 
oped in France. 





UnperGROUND RalLways. 

The subject of underground railways was brought 
on in Section C on the Tuesday of the meeting, 
October 5, there being three papers on the agenda. 
The first was by Mr. W. B. Parsons, of New York, 
the next by Mr. Basil Mott and Mr. David Hay, of 
London ; and the third, which dealt with the Metro- 
= system of Paris, was by Mr. L. Biette, of 
Paris. 

Mr. Parsons stated that-in the United States only 
three underground railways for local transit had 
been put under construction — namely, in New 


(For Description, see Page 606.) 













York, Philadelphia, and Boston. They differed in 
many respects from similar lines in Europe, their 
characteristic features being :— Near approach to the 
street surface ; (2) the use of steel beams in walls, 
as well as in roofs ; (3) simplicity of design in steel 
| structures ; (4) the use of concrete instead of brick 
| and stone masonry ; (5) the use of reinforced con- 
| crete ; (6) the addition of extra track for express or 
~ ag service ; (7) a freedom in design whereby 
the general type of structure was changed to meet 
local requirements. In New York the sub-conduit 
of the electric surface railway (or tramway, as we 
|should say in England) fixed the minimum dis- 
j}tance between the road surface ani the highest 
|point of the subway. This distance, taking the 
| yokes into consideration, was 30 in., and in many 
| instances this minimum had been realised; but as a 








'rule a margin of a few inches was allowed. Sub- 





stantially the same minimum had been obtained at 
Boston, but in Philadelphia the regulations requiie 
a distance of 4 ft. Sewers were dealt with by 
building a separate line for each side of the street 
with transverse intercepting sewers passing beneath 
the subway ; the various mains and electrical con- 
duits were moved, the smaller ones remaining above 
the subway, and the larger being placed at the 
sides. Transverse mains and conduits could, if 
necessary, be passed through the roof of the rail- 
way, space being found between the beams. 
Particulars were given of the practice in construct- 
ing walls with steel beams, which were used in place 
of walls wholly of masonry. The advantages claimed 
were: economy in first cost and in space occupied, 
rapidity in erection, less material to excavate, and 
uniformity in thickness. About 4000 tons of steel 
per inile would be used for a four-track structure, 
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THE KOSTER AIR-COMPRESSORS. 
CONSTRUCTED BY MESSRS. W. H. BAILEY. AND CO., LIMITED, SALFORD. 
(For Description, see Page 606.) 
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exclusive of stations. Rolled sections were used as|ment of concrete by small : 


versely to the axis of the tunnel, the use of main|it began to be used for arc»es at. the crown. and 
girders with smaller longitudinals being avoided. | other points where slight deformation had been 


in place of a longitudinal member a column was observed ; and in the same year it was used for 


placed beneath each cross-beam. In this way any | flat roofs. In 1902 it was regularly used for flat 
special spacing was avoided, Concrete was found | roofs and side walls. In New York a design was 
note economical than brickwork ; it could be mixed | developed to do away with beams from both roofs 
by machinery, and put in pace by unskilled labour ;|and walls, and a test section of about a third 
ub Bi plastic and woul flow round beams, and|of a mile was constructed. The result. was so 
a — could be built up more rapidly than brick- | satisfactory that two stations, 350 ft. long and 80 ft. 

® . : wide, were constructed, and designs were prepared 

‘Xeinforced concrete had been applied in America| for a part of the Brooklyn extension now in pro- 
to underground railway construction. Reinforce- gress. The walls had a thickness of 14 in, to 16in., 





i : wholly embedded 
ras possible. The beams were placed trans-| was used in the Boston Subw a; in 1896. In 1900. 


exclusive of the protecting wall and ‘also of~ the 
space of the ducts ; the rods were 1} in. square, the 
numbér varying from’four to ‘five per 5-ft.’ panel. 
Opposite each ‘colunin there was ‘a special: vertical 
member, consisting of two 3-in. by 3-in. by 2-in. 
angles. The rods were 2-in. back from the interior 
face. The roof was 18} in. to 21}in. thick, and 
was reinforced on the bottom by 1}-in. square rods, 
there being six or seven per 5 ft. In order to’ dis- 
tribute the thrust of the columns, rods 6 ft. long 
and 1} in. square were placed along the central ‘part 
of the roof. To form a longitudinal girder, the 
columns were connected by three §-in. round rods, 
the lowest being set about 22 in. below the line of 
the under face of the roof. - The roof concrete ‘was 
brought down in curved form, so as to enclosé the 
rods. The concrete was one part cement, two parts 
sand, and one part broken stone. 3 

Other details were given in the paper of the 
three systems mentioned. 

The paper by Mr. Basil Mott and Mr.’ David 

Hay we may deal with briefly, as it referred to rail- 
ways well known in England. It was, however, 
a most appropriate contribution to the Transactions 
of an American Congress, giving, as it did, valuable 
information on underground constructiow in “the 
country where this class of enterprise was so’ early 
developed, and where it was brought to successful 
completion by the inventive genius of ‘the late’Mr. 
Greathead ; of whose work appreciative reference 
is made in the paper. The particulars respecting 
the creation of the Bank Station under St. Mary 
Woolnoth Church, the difficult work for which was 
successfully carried out under the superintendence 
of one of the authors, Mr. David Hay, was especi- 
ally interesting, and one can only regret that the 
description was not illustrated. This work was 
described and illustrated in ENGInrERtNnG at’ the 
time. 
A point that was raised in the discussion, but 
which was not answered, was whether it was illegal 
to carry water-pipes in subways. If this is the case, 
it would be interesting to know the reason. The 
chairman of the meeting very truly said that in the 
subways in Boston there were afforded many features 
which should serve as models for similar enterprises. 
The system is well worthy of study by all interested 
in the movement of traffic. It is worthy of notice 
that the authors .of the paper were of opinion that 
the most practical scheme for the future of London 
traffic (supposing presént legal restrictions could be 
removed) would be a system of shallow subway 
construction outside the congested areas, combined 
with tubes in the central districts. ‘The Boston 
system is one of surface railways outside the town, 
and shallow underground railways in the older and 
more crowded parts. 


PASSENGER ELEVATORS. 


There was one paper on ‘‘ Passenger Elevators,” 
contributed by Mr. Thomas E. Brown, of New 
York, and in its length it went far to make up for 
the absence of other contributions on the subject. 
It was very fully illustrated by half-tone blocks 
and outline drawings, and may be said almost to 
have constituted a hand-book upon one aspect of 
the subject. It began historically, as many of 
the other papers did, by stating that the first 
steam passenger elevator was erected nearly half a 
century ago. Steam was, however, hardly suitable, 
and it was the introduction of the hydraulic:eleva- 
tor which gave the invention its importance.» The 
water-balance elevator was introduced at an éarly 
date, and one in the Western Union Building in 
New York survived until destroyed by fire a few 
years ago. The car was suspended by ropes 
passing over a sheave and attached to’ an iron 
bucket, weighing less than the car. The bucket 
could be filled with water, and emptied by me- 
chanism under the control of the operator: When 
the bucket was empty, the car would descend ; when 
it was needed for the car to risé, water was let 
into the bucket, there being a stand-pipe for the 
urpose, which extended to the top of the building, 
is elevator moved at great speed, arid was con- 
trolled by a brake. The system was soon super- 
seded. In 1884, Mr..W. Baxter, junior, invented 
an electric elevator, and installed one ina building 
in Bolton in. 1887. Reference was made to 
other later inventions of electric elevators. The 
later development of the hydraulic elevator 
was next dealt with by the author, the usual 
appliances being described. More recent deyelop. 
ments consisted of replacing the old forged-strap 





travelling-sheave frame, being high in the air with- 
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out guides, by a rigid riveted frame travelling in 
metal guides ; the light cast-iron cylinders, with 
flat-faced joints, had been superseded by heavy 
cast-iron cylinders, with heavy and strongly-bolted 
flanges, with carefully fitted male and female joints ; 
and the light pistons, formerly packed by large 
leather cups, reinforced with a wearing surface of 
canvas and rubber rings, had been replaced by hemp 
and flax packed pistons with bronze follower glands. 
The claims made for the greater economy of the 
electric elevator over the Tareas type had not 
been substantiated by experience. The methods 
of counterbalancing were described and illustrated. 
The present practice was to hang chains in the shaft 
below the cage to counteract the cable variation, a 
plan which it was strange should not have come into 
vogue earlier. An hydraulic counterbalance for this 
purpose had also been introduced. It consisted 
of a vertical pipe of such relative volume to the 
volume of the cylinder as to cause the water, when 
discharged from the cylinder, to rise in the pipe 
and produce a back pressure under the piston, in- 
creasing in proportion as the cable balance varied. 
Roller and ball-bearings had been tried on the 
sheave-axles, but with too little effect to warrant 
their general use. The success of the high-pressure 
hydraulic system in London led makers in the 
United States to instal high-pressure plants. An 
example was given of an installation designed by 
Mr. R. C. Smith, and installed at the Brooklyn 
Sugar Refinery by Messrs. Otis Brothers and Co. ; 
whilst a similar plant of forty-nine elevators, 
designed by Mr. G. H. Reynolds, was installed in 
St. Louis in 1895 by the Crane Elevator Company. 
A plant of twelve elevators, operated at a pressure 
of 800 lb. per square inch, was also built by the 
Otis Company, and installed in the shafts of the 
Glasgow Harbour Tunnel in 1894, These elevators, 
which were for lowering and lifting vehicles and 
passengers, have been fully illustrated and described 
in EncinggRING. These led to other installations on 
the same system, details of which were described. 

In general, these high-pressure plants were not 
successful. They fulfilled all that was expected of 
them as lifting-machines and in economy of opera- 
tion, but the high pressure necessitated small 
pilot valves, in which it was difficult to maintain 
the packing, and in which the small apertures 
were easily clogged. This led to attention being 
turned to low-pressure types. Instead, therefore, 
of arranging the machines themselves to be of 
varying power, two pressures were supplied—a low 

ressure for average loads, and a high pressure for 
sets loads. An interesting and unforeseen ad- 
vantage accrued ; for, even when the cylinder was 
connected with the high pressure, unless the load 
in the car required this high pressure, a proportion 
of the low-pressure water was taken into the 
cylinder by the injector action, so that the power 
was adjusted automatically. 

The plunger type of elevator, the author con- 
sidered, was being used to an extent not warranted 
by its actual merits. Its chief advantage was the 
saving in space, a feature to which the author did 
not attach so much importance, seeing the larger 
amount of space taken up by the power plant. The 
author stated that with the high speeds and high 
rises of the present day, the sense of security 
usually felt with these machines was not justified ; 
but the mechanical efficiency was high. The ad- 
vantages of the high-pressure system without the 
defect, arising from the use of the high-pressure 
nilot valve were secured by the invention of Mr. 

. F. White, of Chicago, who abandoned the 
high-pressure pilot valve, and operated the high- 
pressure controlling-valve by a low-pressure piston 
and pilot valve, taking pressure from a separate 
system. The discharge reservoir could be placed in 
a high position without loss of power being experi- 
enced, as the pressure due to its head was applied 
to the suction of the pump. Mr. Witte used the 
pressure from the discharge reservoir for operating 
the pilot-valve device. High-pressure elevators 
then came into use again, examples being men- 
tioned in the paper, the effect of the uncounter- 
balanced weight of the car necessary to overcome 
the momentum of the moving mass and bring the 
car to rest was next treated upon, formule bein 
given whereby this important influence, at hig! 
speeds, could be determined. The ‘types of 


pumping-engines in use were referred to, and 
tables of tests were exhibited. 

The paper next proceeded to deal with ‘the 
subject of electric elevators, reference being made 
to several installations, notably the one erected* by 


the Sprague , Elevator Company for the Central 
London Railway in 1899, then the largest made, 
having a carrying capacity of about 14,000 Ib., 
equal to 90 people. The Ward-Leonard system 
enabled a considerable ‘range of speed to be 
secured, so that accelerating and slowing down 
gradually when leaving or approaching a landing 
was possible. ‘ To effect this the armature cur- 
rent was supplied from an’ independent gene- 
rator, the shunt field of which, as well as that 
of the motor, being supplied from another source. 
The current delivered by the independent gene- 
rator was controlled by a field rheostat in the 
elevator-car. In this way the operator in the car 
did not control the elevator-motor directly, but 
controlled the motor-armature current by varying 
the resistance in the generator field. This arrange- 
ment was expensive in installation on account of 
the number of separate engines or generators re- 
quired, and therefore only a few had been in- 
stalled. The magnet control system was next dealt 
with ; the essential principle being the increase of 
counter-electromotive force, as the armature ac- 
quired speed, to cut out gradually the resistance, 
and, finally, the series field by a series of magnets. 
This form of control was now used not only for 
passenger elevators, but also for very powerful 
furnace and mine-hoists and inclined railways up 
to 300 horse-power. Other details of construction 
of electric elevators were also described and illus- 
trated in the paper, including the double-motor 
continuous-running rope-driven elevator invented 
by Mr. E. M. Fraser, in order to get over 
the disadvantage of the very wide drum for high 
buildings. The car was suspended by wire cables 
attached to a weighted sliding-frame, carrying a 
sheave over which endless driving-cables passed. 
In handling, this type of elevator excelled any 
other yet produced ; but the cost was high. 

In dealing with the question of safety, the author 
pointed out that the two essential elements were 
the prevention of excessive speed, and the over- 
running of the limits of travel. In the old days 
of slow speed, short stops were not dangerous ; but 
with the 8 ft., 10 ft., or 12 ft. per second of the 
present day devices formerly in use would result 
in serious injury to passengers, even if the devices 
would themselves stand the impact. Modern devices, 
therefore, provided for a resistance proportioned sv 
that the car would slide a distance proportional to 
its velocity. Tests had shown that a strong, healthy 
person, when descending at speed, might be stopped 
in a distance of one-fifth of the velocity height 
without serious injury. That would mean increas- 
ing the strains upon the members of the body to six 
times the normal strains due to the individual’s own 
weight. Delicate persons could not stand that, so 
in good elevator practice safety devices should pro- 
duce a stop about equal to the velocity height, thus 
doubling the strains on the members of the body. 
The retarding force should, therefore, not exceed 
twice the weight of the car and load. Modern 
safety devices were generally operated by speed- 
governors of the centrifugal type. T-guides are 
generally used, heavy jaws to grip the guides being 
provided, the mechanism for which was explained. 
Other safety devices were described and illustrated. 
In concluding, the author said that it had been 
estimated that the number of passengers carried by 
elevators in the City of New York exceeded those 
travelling on the surface and elevated railroads. 

The discussion on this paper was longer than on 
some other subjects, a good part of it turning on the 
respective merits of hydraulic and electric elevators. 
There could be no doubt that the former had the 
majority of supporters. It was pointed out that 
though electric lifts had been successfully installed 
on underground railways in England, in later 
schemes hydraulic power had been preferred, the 
pumps being operated by motors. An example of 
this nature was illustrated and described by us in 
the lifts supplied by Messrs. Waygood to the 
Shepherd’s Bush station of the Central London 
Railway.* One speaker pointed out that in Eng- 
land engines of the flywheel type were preferred 
rather hin those of the direct-acting or Worthing- 
ton type. .The Chairman said that he had always 
preferred hydraulic lifts as being better and more 
economical than those operated by electricity. 

; . oy: \Naval ARCHITECTURE, - 

In the! naval and. military section there were 
three papers:set down: for discussion on. Wednes- 
day, Uctober-5; but only two were read. . That.was 








* See ENGINEERING, vol. Ixxvii., page 189. - 








acontribution by Sir William H. White on ‘ Naya] 
Architecture,” which had. been contributed at the 
request of the Committee of the Congress. The 
period treated upon by the author was the preced- 
ing two years, and our readers will well appreciate 
the masterly manner with which the late Director 
of Naval Construction dealt with a subject which 
is essentially his own. In England the record of 
the great reconstruction of our Navy is well known, 
thanks chiefly to the contributions of Sir William 
White himself to the Institution of Naval Archi- 
tects and other bodies ; but by the American audi- 
ence the easy style and lucid descriptions of the 
speaker were evidently much appreciated. The 
paper—which, however, was not strictly followed 
at the meeting—dealt with the inception and evolu- 
tion of the Royal Sovereign class, the Majestic 
class among battleships, and with the design of the 
Powerful and Terrible among the cruisers, the 
latter subject naturally leading Fa the introduc- 
tion of the water-tube boiler. Torpedo-boat de- 
stroyers, submarines, steam-turbines, and other 
matters connected with naval developments were 
treated upon, after which the paper proceeded to 
deal with the advance of the British Mercantile 
Marine during the ten years. The address of Sir 
William White as President of the Institution of 
Civil Engineers, which we dealt with so fully at the 
time it was delivered, was so comprehensive that 
it would be impossible for anyone, even the author 
himself, to prepare a somewhat similar memoir 
without largely covering the same ground ; but the 
facts were evidently of great interest to the dis- 
tinguished American audience which had gathered 
to hear the paper. It was with gratification that 
the few Englishmen present noticed how much 
pleasure an audience of American engineers seemed 
to derive from a record of successful maritime 
enterprise of the older section of the English- 
speaking race. Sir William White has again well 
served his country, which already owes him so 
much, by visiting America in his official capacity of 
president of the premier institution, and by proving 
that an old country, which has sometimes been 
thought to be effete, still produces men of the 
highest ability, who are appreciative of kindness 
shown, and proud to claim relationship between the 
¢Wo countries. 


MarInE ENGINEERING. 


An interesting contribution by Mr. W. F. Durand, 
of Ithaca, New York, on ‘* Marine Engineering,” 
followed Sir William White’s paper. The author 
referred to the Engineering Congress held at 
Chicago, at the Exhibition of that city in 1893, and 
used this as his starting point. He divided his 
subject into various sections, dealing first with fuel 
and combustion, in the course of which the three 
systems of forced draft—closed stoke-hold, closed 
ash-pit, and induced draft—were explained. Oil 
fuel was discussed, the different processes of burning 
it being explained, and the advantages or disad- 
vantages set forth. As the author remarked, the 
use of oil fuel was chiefly a question of supply. In 
treating upon marine boilers, the water-tube boiler 
naturally occupied the prominent position in the 
record of advance during the last ten years, and 
reference was made to different designs more or less 
familiar to our readers. The author stated that, 
apart from the steam-turbine, the marine engine had 
undergone no essential change during the last decade. 
The triple-expansion engine was still the typical 
type, the quadruple expansion engine not having 
made the relative gain which had been anticipated. 
This was attributed to the fact that under equal 
conditions the gain in economy was slight, whilst 
for the same power the quadruple. engine was 
heavier, had a greater number of parts, and was 
therefore more expensive. The opinion was ex- 
pressed that, under present conditions and with 
present materials and modes of construction, the 
upper limit of practicable and economical pressures 
was being approached. The increase in piston 
speeds was also mentioned, it having reached in 
some yachts to 1400 ft. per minute. [Illustrations 
of various marine engines were given, the steam- 
turbine being trea separately ; whilst a few 
words were said on the internal-combustion motor. 
Altogether, Mr. Durand’s paper afforded a compre- 
hensive account of his subject, which, however, was 
too large to be dealt with at all fully even within the 
scope of an unusually long contribution. 

A paper on this subject by Mr. Daymard was on 
the list, but was not presented. 


(To be continued.) 
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EDISON ELECTRICAL EXHIBITS AT 
THE ST. LOUIS EXHIBITION. 


We have already mentioned that a large portion 
of the space originally engaged by the Association 
of Edison Illuminating Companies in the Palace of 
Electricity has been generously given up for the 
use of various scientific societies, and also that the 
exhibits displayed are almost entirely ‘of an his- 
torical nature. Indeed, after our recent articles 
on the Phonograph and Battery Works at New 
Jersey, there is nothing left to be said concerning 
the small exhibits dealing with the storage battery, 
and phondareplie are shown in another building. 

Three handsomely-furnished rooms have been 
erected: one for the members, their families, and the 
guests of the Association ; another for the members 
of the American Institute of Electrical Engineers ; 
and the third for the use of the National Electric- 
Light Association. 

If we are disappointed in not finding instructive 
exhibits concerning the latest products of the 
various manufacturing industries associated with 
the name of Edison, much may be learned from 
the historical display which brings very forcibly to 
our notice the rapid development in the use of 
electricity for both power and lighting purposes. 
Ranking among the most interesting of these 
exhibits is the first Edison electric-light plant, 
installed on the s.s. Columbia in the year 1880, and 
consisting of a dynamo which was one of the four 
forming the pioneer installation of commercial 
lighting by the incandescent electric lamp. It was 
in use from May, 1880, to July, 1895, and is still 
in good working order, the only reason for its 
removal being the adoption of a more modern 
plant. This unit is of special interest from the 
fact that it illustrates the fundamental feature of 
Edison’s general scheme for the so-called sub- 
division of the armature resistance, with high- 
resistance field-magnets shunt connected, and using 
one of the dynamos running at half-speed as an 
exciter. This exhibit is loaned by the General 
Electric Company, and by the courtesy of Mr. J. C. 
Henderson, who installed the machinery and wired 
the Columbia, we are able to give the following 
particulars, 

The s.s. Columbia was built by Mr. John Roach, 
at Chester, Pa., in 1879, for the Oregon Railway 
and Navigation Company. Karly in 1880, before 
the vesssl was sent to New York to be loaded for 
her voyage around Cape Horn, the electric-light 
plant was installed at Chester, Pa. She sailed 
from New York in May, 1880, with a cargo of 
13 locomotives, 200 cars, and other railroad sup- 
plies, arriving at Portland, Oregon, two months 
later—July 26. The generating plant consisted of 
three separately-excited 100-volt constant-potential 
dynamos (constructed at Menlo Park, N.J.), each 
unit being capable of supplying 60 lamps of 
16 candle-power. They were belted to a counter- 
shaft driven by two vertical engines, the dynamos 
having their low-resistance armatures connected in 
parallel, supplying current to the lamp-circuits ; a 
fourth dynamo, driven at half the speed of the 
others, was used as an exciter, the regulation of the 
latter governing the potential of the other three 
machines. The -main leads of the distributing 
system from the generators were connected on a 
switchboard in the engine-room with omnibus con- 
ductors, each being made up by bunching all the 
distributing-wires of the same polarity together, 
and covering the stranded cable formed in this 
manner with soft rubber tubing. From these 
cables radiated seven independent feeder circuits, 
which afterwards had their outer ends connected 
t> equalise the pressure. 

Kach dynamo circuit was independently con- 
trollable by one single-pole plug-switch, which can 
still be seen on the dynamo, and each fecding circuit 
was controlled by a single-pole plug-switch on the 
engine-room switchboard ; thus all the lamps on any 
oue circuit could be lighted or extinguished by the 
plug belonging to that circuit. The system was 
remarkably well provided with safety devices, one 
single-pole fusible lead wire being placed in each 
cynamo cireuit ; and, again, each lamp in the state 
rooms and. in some other localities was. furnished 
with a single-pole safety-catch, consisting of a small 


lead wire, the ends of which were secured by a| Ed 


wooden eap held by wood screws. ~ 

The first lamps used had horseshoe-shaped paper 
carbon filaments, and frosted globes were used for 
the first time. -The state-room lights were: placed 
in the ceiling, and protected and softened by an 





inverted glass shade, a style that has remained in 
vogue up to the present time. During the time 
occupied by the trip around the Horn, Edison 
made the first bamboo carbon filaments, and sent 
a supply of the improved lamps across the Conti- 
nent to meet the ship at Portland, and replace the 
fragile paper carbon lamps, some of which, how- 
ever, have a record of over 2000 hours’ life. The 
success of the plant was very largely due to Mr. 
J. C. Henderson, superintendent. engineer of the 
Oregon Railway and Navigation Company, who 
superintended the installation for Mr. Edison. 

The plant continued in service, substantially un- 
altered, except as to minor details, for more than 
fifteen years, until July, 1895, when the ship was 
overhauled, and the old Edison plant was removed 
to make way for one of modern construction. The 
Electrical Journal (San Francisco), of July, 1898, 
said :—‘‘The plant has a record of service for a 
period of nearly a quarter of a million hours, with 
no repairs to the machine, except the partial re- 
winding of one field-coil and a few minor repairs, 
such as pole-pieces being re-bored, &c. The Col- 
umbia never lost an armature, and the commutators 
have received only such attention and renewals as 
have been necessary from normal and proper 
usage.” : 

Edison’s first electric locomotive and trailer is 
exhibited. This is loaned by Mr. Edison person- 
ally, and is the same locomotive and passenger car; 
popularly known as the ‘* Pullman,” which consti- 
tuted part of the train employed on Mr.: Edison’s 
first electric railway, operated at Menlo Park, New 
Jersey, in 1880 and 1881. The entire train then 
consisted of the electric locomotive, a platform car 
for carrying rails, ties, sand, &c., used in the con- 
struction of the road, an observation car carry- 
ing two. park seats, back to back, with a canopy, 
the ‘‘ Pullman,” and for a time another passenger 
car. This equipment carried over 5000 passengers 
at Menlo Park in 1880 and 1881, and attained a 
speed in actual test of 42 miles an hour. The 
wheels on one side of the train are insulated from 
those on the other side, and the current passed out 
at one rail and back through the other, the rails 
being practically extensions of the conductors lead- 
ing from the dynamos. The magnets of the motor 
on the locomotive have a fine shunt-winding, and 
a coarse-winding in series with the armature, this 
being the first instance of compound winding. 
With but slight repair, this electric locomotive 
could be run to-day on any road in the country, 

rovided the tracks were insulated from each other. 
t is interesting to note that the passenger car has an 
electric brake attached to each axle, and is exactly 


on May 13, 1880, and was about a mile in length. 
In 1882-3 a second line was built and operated at 
Menlo Park; this was three miles in length, and 
embodied certain improvements in construction; 
after this, two other electric locomotives and various 
passenger cars, freight cars, &c., were built for its 
equipment. 

There are also exhibited the dynamos used in the 
Edison Electric-Lighting Station, Sunbury, Pa., 
where they were operated regularly in conjunction 
with the first Edison three-wire system, which was 
started for public service on July 4, 1883. They 
consisted essentially of one high-speed Armington 
and Sims engine belted to the ‘‘L” dynamos, as 
they now stand in position at St. Louis. . The dy- 
namos worked regularly from 1883 to 1898, and 
were subsequently used as spare machines ; they 
are still in good operative condition. These were 
loaned by the Edison Electric Illuminating Com- 
pany, of Sunbury, Pa. 

Another exhibit, a generator and engine, the 
total weight of which is 30 tons, known as ‘‘ Jumbo,” 
is the first direct-connected steam-driven electric 
generator. The first ‘‘ Jumbo” was exhibited at 
Paris on October 11, 1881, and twenty-four similar 
machines were commercially installed in London, 
New York, Milan, and Santiago. 

The historical collection of incandescent electric 
lamps is the property of Mr. William J. Hammer. 
He started this collection when, as an assistant at 
Mr. Edison’s laboratory, he. had charge of certain 
tests and records which were made relative to the 
life, efficiency; and general characteristics of the 
ison incandescent lamp, and he has constantly 
supplemented his collection with- important speci- 
mens, representing the'earliest work of the various 
inventors throughout the world. This* collection 
consists of over eight-hundred lamps, arranged in 





as installed in 1880. The road was first operated | 


are arranged in four tiers, One case is devoted ex- 

clusively to Edison’s lamps, including his platinum 

thermostatic regulator lamp, plumbago lamp, bam- 

boo and other vegetable filament-lamps, his famous 

ee horse-shoe lamp, and others, up to the stan- 
rd Edison lamp of to-day. 

The other pig is deyoted to the work of Mr. 
Edison’s contemporaries all over the world, and 
represents the earliest lamps of Swan, Lane-Fox, 
Maxim, Weston, de Changy, Sawyer, Lodyguine, 
Cruto, Bernstein, and many others. j 

In connection with the above there is exhibited 
the collection of materials used .by Mr. Edison in 
his early experiments made at Menlo Park, New 
Jersey, to secure the best form of carbon filament 
for the Edison incandescent lamp. This embraces 
samples of carbonised thread, paper horse-shoe 
and paper hair-pin filaments, carbonised and un- 
carbonised ; those treated with hydrocarbon vapours 
to fill up the pores of the carbon ; filaments. made 
from Japanese bamboo paper, tissue paper, and 
cardboard ; also filaments stamped out of sheets of 
plumbago formed under a pressure of 50,000 Ib. 
to the square inch ; filaments routed out of solid 
blocks of wood by automatic machinery ; various 
vegetable filaments, such .as Manilla hemp, jute, 
bass, monkey bast, palm leaf, &c., and samples of 
the early forms of ‘‘metake ” bamboo, showing the 
steps which the bamboo passes in preparing the 
filaments, both carbonised and uncarbonised. These 
are shown mounted in a.frame. They- were pre- 
pared by Mr. Hammer, in Mr. Edison’s laboratory 
at Menlo Park in 1880,. It is interesting to note 
that a book has recently been published containing 
a great deal of historical data concerning this col- 
lection, and copies of this work were distributed 
among the members of the International Congress 
when at St. Louis. 

The first electrolier wired for incandescent elec- 
tric lighting is an interesting relic of. the early 
days of the commercial use of electric lamps. 1t 
was put in service during 1880, at the residence 
of Mr. Francis R. Upton, at Menlo Park, near the 
Laboratory ; but it must not be confused with 
the combination fixtures for oil, gas, or electric 
light, as the, confidence in the stability of the light 
had not then reached the stage of an electrolier. 
The first combination fixtures furnished with any 
commercial installation consisted of combined oil 
and electric-lamp fittings. Great care was taken 
to distinguish the polarity of each conductor, the 
positive wires being of red, and the negative wires 
of blue, flexible cord. Each lamp was from the 
first placed in the inverted position, now so 
familiar, but then so novel. 

An exhibit of peculiar interest is a model of the 
historical Pearl-street Central Station in New 
York, which was started on September 4, 1882, 
and supplied current to the first district built for 
the Edison Electric Illuminating Company in New 
York. In the power-house portion of this model 
are shown the boilers, furnaces, coal-conveyor, &c. 
The second floor contains six ‘‘Jumbo” gene- 
rators, from which the current was supplied to 
customers through about 18 miles of underground 
feeders and mains on the two-wire system, which 
was subsequently replaced by the Edison three- 
wire system. On the top floor is the switchboard 
controlling the output of the station. This model 
was made expressly for the Edison Historical 
Exhibit at St. Louis, and loaned by the New York 
Edison Company. : 

Other smaller exhibits, but still full of interest, 
are contained in glass-fronted cases against the 
wall, such as a collection of original Edison 
brackets, lamp- sockets, and underground con- 
ductors, both two and three-wire, as well as the 
first lamps, with wooden bases and original wooden 
fuse-plugs, early key and keyless sockets, original 
switches, and original wooden cut-outs. A similar 
case may be mentioned as containing some old- 


candle-power. 


a German silver shunt proportioned to the size of 
the meter. Zinc plates are placed in a solution.of ». 


sulphuric acid, and as the current. passes from the <’ 
positive to the negative plate, the positive will ». 
show a loss, and the amount of current used “eam” 


be determined by the difference in its’ weight, ’. 
before and after use. There are’ also over’ six'¥ ~ 


various underta. 
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style Edison lamps of from } candle-power to 100 


Mention should be made of the original Edison ~. 
chemical meter. In this early instrument there ik.» 
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WE illustrate above a new form of pulverising ma- 
chine, of French origin, now being introduced into this 
country by the Patent CléroCrusher Company, Limited, 
65-66, Chancery-lane, W.C. As will be seen from the 
illustrations, it is of extremely simple construction, 
consisting of a number of hinged beaters revolving 
inside a casing at a high speed. On the shaft of the 
machine are fixed two heavy flanges, which run close 
against the inner sides of the casing, and these are 
pierced with holes near their circumference, to carry 
the ends of loosely-fitting rectangular steel bars 
cranked to something like the shape of the handle of 
adrawer. Under the action of centrifugal force the 
beaters take up a radial position, and slightly clear a 
semi-cylindrical screen fitted in the lower part of the 
casing. The upper part of the casing hinges back- 
wards, as shown in Fig. 1, to give access to the interior, 
and carries on its hinder wall some square steel bars, 
— which any material carried round by the action 
of the beaters is projected. The bars are clearly shown 
on the sectional drawing, Fig. 2, and neither they nor 
the beaters are to tae The photograph shows the 
smaller size of machine, which, when complete, weighs 
about 1500 lb. Its width over the pulleys is 43 in., 
length 27 in., and height 32 in., and it runs at a speed 
of about 1200 revolutions per minute. With a consump- 
tion of from 6 to 8 horse-power, the machine will pal 
verise from 2 to 4 tons per hour of such materials as 
quartz, sandstone, copper and iron ore, clinker, &c.; 
the raw material being reduced from lumps the size of 
one’s fist to a very fine powder in one operation. It 
is obvious from the construction of the machine that 
if any sree gg A hard substance should be introduced 
inadvertently, the beaters will yield to it, and suffer 
no injury, and we have seen pieces of steel files, and 
the end of a miner’s pick, which had been fed in 
without doing any damage to the machine. The 
Municipality-of Paris is using the crusher to pulverise 
street sweepings and town refuse, including tins, 
rer glass, straw, &c. The refuse is not hand- 
picked, or dealt with in any way, before being fed into 
the crusher, whence it emerges as a black and per- 
fectly homogeneous mould without a trace of any solid 
substance, and ready to be applied at once as manure, 
In this case the machine disintegrates from 10 to 12 
tens per hour, with an expenditure of about 30 
horse- power, It is also at work on hard mineral 
ores. in many parts of the world, reducing them to 
powder, with a great saving of time and power, as 
compared with either stamps or edge-runners. The 
Wear and tear is confined-to the beaters, which are 
simple forgings, and the whole set can be replaced in 
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a very few minutes. The 
screen is made in halves, and 
can be withdrawnand changed 
without disturbing any other 
portion of the machine, when 
the upper part of the casing 
is swung backwards. 


THE KOSTER AITR- 
COMPRESSOR. 

On pages 602 and 603 we 

illustrate three patterns of 

a type of air - compressor 
now being introduced by Messrs. W. H. Bailey and 
Co., Limited, of the Albion Works, Salford, under the 
title of the Késter air-compressor. The compressors 
are all of the high-speed type, with mechanically- 
operated valves. That represented in Fig. 1 is motor- 
driven, and is designed to run at 600 revolutions per 
minute. It is capable of compressing the air to a pres- 
sure of 180 lb. per square inch. The compressor repre- 
sented in Fig. 2 ig ti to run at a still higher 
speed—viz., 1000 revolutions per minute—and can be 
coupled direct to a prime mover of any type. It is 
more especially intended for supplying the air for the 
automatic brakes of electric trains. The discharge 
pressure is, therefore, comparatively low, rer 90 Ib. 
per square inch, which is the usual standard for this 
class of work. The third compressor is of a larger 
size, and is belt-driven, sections through it showing 
the internal construction and the arrangement of the 
valve-gear, are reproduced in Figs. 4 to 7. 

As will be seen, the compressor is of the two-stage 
type, the first stage of compression being carried out 
in the back of the cylinder, and the second stage in 
the annular space K, between the cylinder walls and 
the body of the annular piston P. The air-distribution 
is controlled by a couple of piston-valves, L and C, 
driven by a single eccentric, as shown. The only 
gland packing used is one for the valve-rod, ordinary 
piston-rings Seng used elsewhere to maintain tight- 
ness. 

On the suction stroke the piston-valve C occupies 
the position shown in Fig. 7. Air is then drawn 
in through the opening A and the port B, filling the 
back of the cylinder. Any air imprisoned behind the 
piston-valve C escapes through the spring-valve D into 
the intermediate receiver, On the return stroke the 
valve C has moved to the right of the port, to the 
position shown in Fig. 6, and the air is then com- 
pressed out through this port and through the spring- 
valve Dintothe intercooler, which, as indicated in Fig. 3, 
is mounted on top of the compression cylinder. From 
the intercooler this air passes into the supply-chamber 
H, where it is, during the back stroke of the piston, 












the cylinder port to suction expels through the spring- 
loaded valve D the compressed air in the clearance 
space between it and this valve. At the end of the 
stroke, again, the piston-valve closes the discharge- 
port, so that it is not necessary that the spring-valve 
is specially prompt in its action, and, as a matter of 
fact, the spring actuating it is so light that the total 
pressure on it is only equivalent to about a couple of 
ounces, reckoned .on its whole area. It therefore 
closes gently without noise or shock, and conse- 
quently is. little subject to wear. The same con- 
siderations apply to the delivery-valve M leading to 
the main receiver. Summing up, it will be seen that 
the opening of the inlet-to the cylinder, the closing 
of the inlet, and the closing of the discharge-port are 
all mechanically controlled, the lifting of the dis- 
charge-valves being the only operations effected by 
the air pressure. The small spring pressure on the 
delivery-valves also reduces the difference between 
the maximum pressure in the cylinder and that in the 
receiver, which, in view of the high speed at which 
the-compressors are worked, might otherwise be high. 

The cylinder is water-jacketed throughout, and the 
clearances are keptassmall as possible. To give ready 
access to the spring valves D and M, the covers shown 
are provided. 





FORTH BRIDGE AT ALLOA. 

THE illustrations given on the opposite page show the 
results of a collision between the schooner Stirling and 
the bridge which spans the River Forth at Alloa. The 
foundation stone of this bridge was laid on April 5, 
1883, and the bridge was opened for traffic in October, 
1885, the engineers being Messrs. Crouch and Hogg, 
and the contractors Messrs. Watt and Wilson. The 
bridge is of considerable length, comprising seventeen 
spans, of which two are of 100 ft., two of 80 ft., and 
thirteen of 68 ft. each. There are two opening spans 
turning on a central pier, composed of six cylindrical 
columns, which are shown in vur illustrations. When 
the bridge is turned, there are, therefore, two water- 
ways of 60 ft. each available for the traffic. The 
girders rest on stone piers 24 ft. above high-water 
mark ; these piers are founded on cast-iron cylinders 
sunk in the bed of the river, and brought up as far as 
low-water mark. The cast-iron pillars are filled with 
concrete, and the masonry pillars are in ashlar. The 
bridge—which belongs to the Caledonian Railway Com- 
pany—is c only by one set of rails. It will be 
seen from our illustrations that the masonry of the 
columns of one pier was completely knocked away 
by the schooner, and that one end of the girder fell 
into the river, as shown. The vessel, which was 
heavily laden, and was heres | towed, was pulled clear 





drawn into the annular — K, the piston-valve L 
being then in the position shown in Fig. 6. Any leakage 
between H and A is prevented by the piston N. On| 
the return stroke the air in the annular s K is 
forced out, as indicated in Fig. 7, to the spring-valve 
M, raising which, it passes into the main air-receiver. 
It should be noted that the positive opening of the 
valves ensures that the cylinder is filled quite full 
with air on its suction stroke. Further, as will be 


ot the falling wreckage, and escaped with the loss of 
the jib-boom and bowsprit. We are indebted to Mr. 
John Cummings, of 21 Mill-street, Alloa, for the 
original of our illustration. 





Tue Swepisu Navy.—The naval expenditure of Sweden 
for 1905 has been fixed at 725,0007. An ironclad for the 
Swedish Navy is now in course of completion, and 











seen on teference to Fig. 7, the valve ( in opening | 


another is about to be commenced. Several torpedo- 
boats are also about to be putin hand, =~ 
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TO THE BRIDGE OVER THE FORTH AT ALLOA. 


(For Description, see opposite Paye.) 





STEAM TRIALS OF H.M.S. ‘‘ DOMINION.” 


Tue first-class battleship Dominion, built for the 

British Navy by Messrs. Vickers Sons and Maxim, 
Limited, at their Naval Construction Works at 
Barrow-in-Furness, and supplied with her armour and 
armament from the same company’s Sheffield Works, 
completed on Wednesday the steam trials prescribed 
by contract. The results from every point of view 
were thoroughly successful, the speed attained at full 
power was, on a deep-sea course, 19.5 knots—one 
nautical mile per hour greater than was anticipated 
in the design; so that, excepting the Triumph and 
Swiftsure (the former, by the way, also built by the 
Vickers Company), she is the fastest battleship in 
the Fleet, which, in view of her 16,400 tons displace- 
ment, and her powerful primary armament—four 
12-in, and four 9.2-in. guns—is specially satisfactory. 
The power realised was 18,438 indicated horse-power 
-—488 indicated horse-power over the contract require- 
ment—notwithstanding that the machinery was worked 
under war eonditions, with closed-in engine-room and 
other restrictions, never before exacted on contract 
tests. The coal consumption at full power was 1.77 lb. 
per indicated horse-power per hour for all pur- 
poses, while the water consumption for the main 
engines—17.3 lb. per horse-power hour—showed a 
satisfactory efficiency. If to these indications of success 
there be added the fact that the trials, themselves of 
68 hours’ duration, were carried out in four days, it 
will be conceded that the builders have once more 
proved their great ability. 
_ The Dominion—a view of which under easy steam 
is reproduced on our two-page plate—belongs to the 
King Edward VII. class, and has a length between 
perpendiculars of 425 ft., a beam of 77 ft. 9 in., and 
a depth moulded of 42 ft. llin. At a draught of 
26 ft. 9 in. she displaces 16,400 tons. She has a belt, 
extending from the after armoured bulkhead forward 
to the ram, 9 in. in thickness for the greater part of 
the length, reduced in three stages at the forward end 
to 2in, The maximum thickness extends along the 
citadel from 5 ft. below the load-line to about 3 ft. 
above it; the next strake is 8 in., and the top strake 
‘ in., the latter reaching to the upper deck. The 
i2-in. guns are in barbettes of 12-in. armour, with 
hoods having sloping sides. The 9.2-in. guns are 
mounted separately in turrets of 7-in. armour on the 
upper deck—one at each quarter. The 6-in. guns are 
mounted within the 7-in. broadside armour in a con- 
centrated casemate, as introduced first by the Vickers 
Company in the Mikasa. These 6-in. guns—five on 
each broadside—are on the main deck of 2-in. armour, 
while the upper deck is of l-in. On convenient posi- 
tions for defence against torpedo-boat attack are 
fourteen 12-pounders, fourteen 3-pounders, and two 
Maxims. The armament includes also four submerged 
tubes for firing torpedoes. 

The view we reproduce indicates several interesting 
departures in detail, to which reference may be made. 


Military tops have been dispensed with ; but on the | 
masts there have been constructed large observation | 


stations which will carry Barr and Stroud range- 
finders, and from these stations the guns will be trained 
and directed. The after navigating-bridge has been 
abolished ; although towers for pibatite still 
remain. There is, however, an admiral’s bridge 
immediately abaft the main navigating station—a 
feature more usual on foreign warships. As to venti- 
lating cowls, the sails tried a year or two ago have 
been discarded, and the shafts to stokeholds, &c., are 
now fitted with mushroom-shaped] covers, which can 
be raised and rotated on roller bearings. For the boat 
derrick on the main-mast, vertical hydraulic engines 
are now substituted for the horizontal machines, not 
only because they require less deck room, but they are 
more efficient, The conning-tower is larger; steam 
heating pipes and radiators are laid throughout the 
habitable quarters ; baths are provided for all classes, 





necting-rods are 8-ft. centres. The ordinary double« 
eccentric link motion is applied, the reversing gear 
being of the all-round type common to naval work, 
with a double-cylinder steam-engine. All working 
parts are of forged steel, the crank-shafts being 174 in. 
in diameter, with a 9-in. hole, the thrust and line 
shafts 17 in., with a 94-in. hole, and the propeller shafts 
204 in., with an 114-in. hole. The propellers, which 
are entirely of bronze, have four blades of 17 ft. 6 in. 
diameter, with a pitch on trial of 18 ft. 6in., anda 
developed surface of 86 square feet. All auxiliary 
machinery is independently driven, excepting the 


air-pumps, which are two in number for each set. 


of main engines, driven from the intermediate and 
high-pressure crossheads. There are four main con- 
densers, with a total cooling surface of 19,000 square 





Stream Triats or H.M.S. ‘‘ Dominion.” 





feet. The other auxiliary appliances include four 





Date of trial Pe ss ay ‘e October 28 and 29 October 29, 30, 31 November 1. 
Nature of trial ri .. 30 hours at 3600 indicated 30 hours at 12,600 indicated | 8 hours at 18,000 indicated 
horse-power horse-power horse-power. 
Forward. Aft. Forward. Aft. Forward. Aft. 
Draught of water 26 ft. 1 in. 26 ft.8 in. 26 ft. 5} in. 26 ft. 114 in. 26 ft. 27 ft. 3 in, 
Speed of ship «s By log, 12.8 knots By log, 18.3 knots 19.5 knots, measured course. 
Steam pressure in boilers 241.3 Ib. per sq. in. 243.8 lb. per sq. in. 248.1 Ib. per sq. in. 
Air pressure in stokeholds vil to Ys 
Starboard. Port. Starboard. Port. Starboard. Port. 
Vacuum in condensers .. 26.5 26.3 26.5 26.2 26.5 25.6 
Revolutions per minute 78.3 77.5 113.9 113.7 125.8 125.5 
High .. ee 124.6 124.5 | 200.6 198.8 228.1 227.5 
Mean pressure in receivers + Intermediate 26.6 25.5 64.5 61.6 | 84.3 83.1 
aie 1.6 1.9 11.0 11.4 21.7 | 21.0 
High .. - 35.5 38.0 79.5 Hy } as | = 
alt Intermediate 14.9 14.4 33.9 0 . | » 
| Mean pressure in cylinders 1 ow forward. 6.57 6.21 13.06 13.6 196 | 198 
| Low aft <a 6.18 4.89 14.2 13.3 22.0 | 20.6 
Wighss. 3-02 561 630 1,934 1,945 2,484 2458 
} Parr Intermediate 660 631 2,186 2,108 2, | 1934 
| Mean indicated horse-power) 7 ow forward... 390 364 1,125 1.174 1,865 1/831 
| bes aft = 366 287 1,223 1,148 2,086 | 1,949 
| EEE Paeee oe eS 
Nos 5) hci wale natien fe 1,912 6,468 6,275 9,270 | 9,168 
| Grand total mn aS Mt 8,889 12,843 18,438 
| Consumption of coal per indicated horse- 
power per hour er nr + ee 1.93 Ib. 1.68 Ib. 1.77 Ib. 
| Total loss of water per 1000 indicated horse. 
| power per 24 hours .. ue ae “E 5.34 tons 3,04 tons 3.38 tons 
Water consumption per f Main engines 16.6 Ib. 16 Ib. 17.3 Ib, 
| I.H.-P. per hour All purposes ,, 21,6 ,, 18.4 5, 183 ,, 








| —— 


| and more attention has been paid to mechanical venti- 
lation, especially in ’tween decks, as no port-holes are 
possible in the armoured sides of the vessel. 

The engines, of which an engraving is given on the 
two-page plate, are—as has been the case in battleships 
built since the Duncan class, ordered in 1898—of the 
cruiser type, with four cylinders arranged on the 
Yarrow-Schlick-Tweedy system. The high-pressure 
and intermediate cylinders, respectively 334 in. and 
544 in. in diameter, have piston-valves, and the two 
low-pressure cylinders at the fore and aft end of the 








sets are 63 in. in diameter, with double-ported flat 
valves. These have balancing-rings, and throughout 
the trials a vacuum of 20 in. was maintained behind 





them, The stroke of the engines is 48 in., and the con- 





evaporators, with an output collectively of 180 tons per 
24 hours, and two distillers, having a total cooling sur- 
face of 107 square feet, to provide 45 tons of. fresh 
water per 24 hours. 

The boilers are of the Babcock and. Wilcox type, 
sixteen in number, with 34-in. tubes, the total heating 
surface being 47,369 square feet, and the grate area 
1402.5 square feet. There are four fire-doors to each 
boiler, and as there are three boilers in a row in the 
aft and midship stokeholds, there are twelve furnace 
doors to be fired, the interval being three to five 
minutes. The firing was done only through one door 
in each boiler successively, so that the interval of 
renewing any portion of the fire in each boiler was five 
minutes. The cleaning of each section of the fire was 
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at regular intervals of two hours, so that the entire grate 
in each boiler was cleaned every eight hours. -Regu- 


larity in stoking and cleaning was ensured by clocks at | 113,283,146 dols. in wages. 
an outer disc divided into sections | 
There is | 
The feed-pumps are located | 


each boiler, havin 

to suit the Ferien. of firing—36 per hour. 
no steam-reducing valve. 
in each stokehold, and the water for the main engines 
was measured in a series of four tanks placed tempo- 


rarily on the upper deck, independent tanks being pro- | 


vided for the auxiliary service. As shown in the 
table of results, the water consumption per indicated 
horse-power per hour in the main engines was, on the 
30 hours’ trial at one-fifth power, 16 lb.; at 75 per 
cent. power, 16.6 lb.; and at full power, 17.3 Ib. 
When the auxiliary engines are included, there is ap- 


parently less economy at the lower powers ; but this | 
| or only about 30,000,000 dols. in excess of the value of 


is due to the fact that then the auxiliaries are 
proportionately of much greater power to the total 


{ 


indicated horse-power than when the engines are | 


working at their highest speed. This same remark 


applies to the loss of water, which, on the higher | 
power trials, was from 3 to 4 tons per 1000 indicated | 


horse-power per 24 hours. This, however, had to be 
made up by the distillers, and the coal consumption 
is debited accordingly. 

The table gives full details as to the engine perform- 
ance, and it need only be said that everything proved 
most satisfactory, notwithstanding the onerous condi- 
tions called for, this being the first ship to carry out 
her trials under the new regulations, to which refer- 
ence is made in our leading article. 

A brief analysis of the power performance is given 
in the appended table :— 


Thirty Thirty 





Eight 
Hours at oo ay Hours 
-—— One-Fifth Tenths at Full 
Power. Dower Power. 
Heating surface per indicated 
horse-power of main engines 
sq. ft.| 4.58 3.69 2.56 
Coal consumed per square foot ol . 
firebar surface m 2». aa}. B23 16 23.4 
Indicated -horse power per square 
foot of firebar surface... 7.4 9.15 13.15 
Indicated horse-power per ton of 
machinery .. ae = o 10 63 





As regards speed the results are very satisfactory. 
Six runs were taken on the mile at Skelmorlie, with 
the following results :— 


Time 








. Speed in E A Indicated 
Number. — Knote. Rev olulions. Horse-Power. 
min. sec. 
1 3 244 17.630 112.75 12,976 
2 8 16} 18.310 117.60 13,094 
3 3 20 18.000 114.60 | 12,652 
4 8 24 17 647 111.70 12,420 
5 8 303 17.110 109.45 | 12,345 
6 8 19} 18.018 114.70 | 12,414 


This gives an Admiralty mean speed of 17.79 knots, 
with 113.4 mean revolutions per minute and a mean 
indicated horse-power of 12,650. The vessel was run 
for 30 hours, and the mean speed by log worked out at 
18.3 knots. The speed taken from actual distance 
covered on chart was 18.24 knots, the mean indicated 
horse-power for 30 hours being 12,843. 

On the eight-hours’ full-power trial it was impos- 
sible, owing to fog, to obtain runs over the measured 
mile; but runs were made ona sea-course, and the 
speed obtained from point to point bearings, and 
worked out at 19.5 knots. The mean indicated horse- 

wer for the eight hours was 18,438, and mean revo- 

utions 227.8. 


produce this amount of goods there were 344,095 work- 
eople and clerks employed, to whom were paid 
The amount of raw 
material consumed to produce this 481,053,375 dols. 
worth of firiished goods was 266,527,858 dols., showing 
anet profit to the country of 214,525,517 dols. In 
estimating these figures, it must be borne in mind that 
only factories employing five hands or over were in- 
cluded in the Census statistics, so that it was not 
correct to measure their advance by comparison with 
the figures of the 1891 Census, which only credited 
them with a less number of factories by 585 than they 
had in the Census of ten years later. 
As compared with this, the total combined value 
of the production of the agricultural, dairying, mineral, 
forest, and fisheries industries was 511,666,306 dols., 


the manufactured goods. Not considering the value 
of the home market thus supplied or the value of the 
raw materials used, the factories thus kept in the 
country a sheer sum of 214,525,517 dols. 

From more exact computation, Mr. Drummond 
deduced that in 1901 the manufactured products of 


‘Canada exceeded in value by nearly 110,000,000 dols. 


the value of the total combined production of the 
agricultural, dairying, mineral, forest, and fisheries 
industries. Hence he pointed out that an immense 
train of citizens of all kinds existed through the 
manufacturers, and continued :—‘‘ Any legislative 
measure that will keep our capital and labour con- 
tinuously and profitably employed will, I am sure, 
command the hearty support of all intelligent Cana- 
dians, whether they be agriculturists or manufacturers, 
producers or consumers.” 

Sir Lloyd Wise, who was subsequently called upon 
to address the meeting, submitted an exhaustive 
paper, containing various suggestions for the reform of 
the Canadian Patent Law, which he had some time 
previously been invited to prepare, and a copy of which 
is now before us. 

The first portion deals with the question of pre- 
liminary_examination. In Canada it has in the past 
been attempted todo much more than could possibly 
be accomplished with any staff it would be practicable 
to provide ; and the author suggests the substitution 
for the present official preliminary examination, of a 
novelty examination scheme based upon that em- 
bodied in our own Patent Act of 1902, but limited to 








On Wednesday several trials took place of secondary 
importance, including circling trials, the test of the | 
main machinery in stopping and starting, and the 
working, at the ship’s fall speed, of each of the dupli- | 
cate sets of steering engines of the Napicr type. In all | 
cases satisfactory results were achieved. The Admi- 
ralty were represented at the trial by Engineer-Com- | 
mander A. R. Pattison and Mr. W. T. Davis, of the | 
Royal Corps of Constructors. 








CANADA AND ITS PATENT LAW. 


| extended notice. 


prior Canadian patents. 

In support of this recommendation he adduces many 
of the facts and arguinents which have from time to 
time been put forward in our columns, in furtherance 
of the scheme which is to come into operation in this 
country next year, and which are so well known to our 
readers that it would be superfluous to repeat them on 
the present occasion, even did space permit. 

But other important parts of the paper call for more 
Canadian patents are granted for a 
maximum term of 18 years. The fee for the full term 
is 60 dols. But the applicant may pay 20 dols. to 
cover the first six years, a second sum of 20 dols. 
before the end of the sixth year, to cover the second 
period, and before that period has expired, a further 
sum of 20 dols. to cover the last six years of the term; 


or he may pay at first for twelve years, and, in due 


time, the fee for the remaining six years; or he may 
pay at first for six years, and, before the expiration of 
the sixth year, may make a single payment to cover 
the remaining twelve years. Thus the advantage of 
periodical payments is already recognised. Now it is 
suggested, in the paper under notice, that it would be 
still better to make the patent fees as follows :— 


Dols. 
On application for Letters Patent... 20 
Before expiration of the fifth year, in re- 
spect of the sixth year... ace ce 3 
Before expiration of each succeeding year 
(except the eighteenth) in respect of the 
following year of the term is ; 3 


Also it might be allowed that any patentee who 


|chose to pay in advance for the entire term, or any 
| part of it, should be at liberty to do so. 


In practice patentees rarely pay in advance for a 
long term in countries where they are at liberty to 
pay by yearly instalments. 

A reason given for recommending adoption of the 
annual instalment system is that, whilst it makes it 
easier fora person of limited means to keep up his 


Tuat the Dominion of Canada is a field well deserv- | patent, it affords a ready means of bringing about, with- 
ing the attention of inventoys and manufacturers was | out injustice or hardship, an automatic weeding out of 
very clearly demonstrated in the able address delivered | patents that are not being worked, and in which the 


to the members of the Canadian Manufacturers’ Asso- 
ciation, at their recent great gathering in Montreal, | 
by the retiring President, Mr. George E. Drummond, 
who said that the manufacturers of the country had 
well kept pace with its general development. ‘There 
were not less than 520,000,000 dols. of capital invested 
in manufacturing in Canada. In 1881 there were 
159,000,000 dols. so invested. Thus in twenty years 
they ‘had, in the face of many difficulties, increased 
their capital investment by 361,000,000 dols. 


The total production of the 14,650 Canadian fac-| failure to make the preceding yearly payment. 
tories in 1901 was estimated at 481,053,375 dols. To such case it would be of great advantage to be able to | stitutes an amount of progress of the utmost value. 


| owners have practically ceased to interest themselves, 


thus rendering available to the industrial community, 
free of all cost, after a comparatively short-lived mono- 
poly, a vast amount of valuable information. Further- 
more, the author urges that an annual payment is less 
likely to be overlooked, although failure to pay may 
result from oversight, accident, or other cause. 

Cases have been known in which a patentee, on 
essaying to pay the renewal fee on a patent, has dis- 
covered that it has already become void through 
n 





save the patent by payment cf a penalty in addition 
to the overdue fee. 

For this reason the writer of the paper strongly 
advocates introduction into the Canadian law a pro- 
vision for payment of the fee at any time within twelve 
calendar months after it shall have become due, subject 
to payment of a fine at the rate of, say, 5 dols. for 
three months, 15 dols. for six months, 20 dols. for nine 
months, and 25 dols. for twelve months’ grace. He 
adds that it should, of course, be also provided that 
no proceedings could be taken for infringement of the 
patent in respect of anything done between the dato 
when the fee became due and the date on which the 
fee and the fine were actually paid. 

He next deals with the provisions relating respec. 
tively to compulsory manufacture in Canada, importa- 
tion, and compulsory licences, which, for convenience, 
he takes together. 

It is, in effect, enacted by the Canadian law that— 

1. Unless otherwise ordered by the Commissioner, 
a patent and all the rights and privileges thereby 
granted shall cease and determine, and the patent 
shall be null and void, at the end of two years from 
the date thereof, unless the patentee or his legal repre- 
sentatives, within that period or an authorised exten- 
sion thereof, commence, and after such commencement 
continuously carry on, in Canada, the construction or 
manufacture of the invention patented, in such a 
manner that any person — use it may obtain 
it, or cause it to be made for him, at a reasonable 
price, at some manufactory or establishment for making 
or constructing it in Canada. ‘ 

2. If, after the expiration of twelve months from 
the granting of a patent, or an authorised extension 
of such period, the patentee or patentees, or any of 
them, or his or their or any of their legal representa- 
tives, for the whole or a part of his or their or any of 
their interest in the patent, imports or import, or 
causes or cause to be imported into Canada, the inven- 
tion for which the patent is granted, such patent shall 
be void as to the interest of the person or persons so 
importing or causing to be imported ; and 

3. On the application of the applicant for a patent, 
previous to the issue thereof, or on the application, 
within six months after the issue of the patent, of the 
patentee or his legal representatives, the Commis- 
sioner, having regard to the nature of the invention, 
may order that such patent, instead of being subject 
to the condition as to manufacture, shall be subject to 
the following conditions—namely, that-— 

(a) Any person, at any time while the patent con- 
tinues in force, may apply to the Commissioner, by 
petition, for a licence to make, construct, use, and 
sell the patented invention, and the Commissioner 
shall, subject to general rules to be made for the pur- 
pose, hear the person applying and the owner of the 
patent, and if he is satisfied that the reasonable re- 
quirements of the public in reference to the invention 
have not been satisfied, by reason of the neglect or 
refusal of the patentee or his legal representatives to 
make, construct, use, or sell the invention, or to grant 
licences to others, on reasonable terms, to make, con- 
struct, use, or sell the same, may make an order 
requiring the owner of the patent to grant a licence to 
the person applying therefor, in such form and upon 
such terms.as to the duration of the licence, the amount 
of the royalties, security for payment, and otherwise, 
as the Commissioner, having regard to the nature of 
the invention and the circumstances of the case, 
deems just ; 

(6) The Commissioner may, if he thinks fit, and 
shall, on the request of either of the parties to the 
proceedings, call in the aid of an assessor, specially 
qualified, and hear the case wholly or partially with 
his assistance ; 

(c) The existence of one or more licences shall not 
be a bar to an order by the Commissioner for, or to 
the granting of, a licence on any such application ; 


an 

(d) The patent and all rights and privileges thereby 
granted shall cease and determine, and the patent shall 
be null and void, if the Commissioner makes an order 
requiring the owner to grant any licence, and the 
owner refuses or neglects to comply with such order 
within three calendar months next after a copy of it 
is addressed to him, or to his duly authorised agent. 

As the author proceeds to point out, it is important 
to bear in mind that Letters Patent are granted for 
the express purpose of encouraging the introduction 
of new and useful inventions, and that, as a matter of 
fact, patent laws, by promoting the advancement of 
the manufacturing arts, have conferred incalculable 
benefit upon humanity. ny 

It will be found, in general, that the striking results 
achieved in this direction have not been attained by 
individually great strides; but that, on the con- 
trary, whilst a comparison of the State of things 
half a century ago with that which now obtains 
will exhibit remarkable advance, investigation will 
show that advance to represent the aggregate of 
a number of improvements, frequently of a minor 


‘character individually, but the sum of which con- 
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This being so, it is, as the writer truly says, ob- 
viously of the highest, public importance that the in- 
terests of manufacturers and. inventors should. be re- 
conciled as far as possible. Why should they treat 
one another with suspicion, and keep at arm’s length ? 
Why should laws be so devised as, whilst on the one 
hand seemingly offering strong inducements to in- 
ventors, in the shape of temporary exclusive rights ; 
on the other hand, to provide every conceivable oppor- 
tunity of depriving them of those rights ? 

He asks if it is going too far to suggest that, 
primarily, the explanation is in a nutshell : that in- 
yentors and manufacturers are prone to seek too 
much from one another, rather than to exhibit the 
consideration likely to result in concession, co-opera- 
tion, and mutual benefit. 

Referring, for example, to that section of the Act 
which requires the patentee to manufacture in Canada ; 
he remarks that if it were deemed advisable, in the 
interests of the community, that every. possible means 
should be resorted to for the purpose of adding to the 
competitors of those to whom the paper is addressed, 
regardless of all consequences, then he could well 
understand the desire to maintain a state of affairs 
so likely to induce aliens to start manufacturing estab- 
lishments in the Dominion. 

But, he asks, what about the possible effect upon 
existing industrial concerns? May it not prove, 
sooner or later, just as disastrous as that occasionally 
brought about by similar provisions in other countries? 

In this connection he mentions that in France, for 
instance, where the Patent Law makes working com- 

ulsory, several German manufacturers, interested in 

rench Letters Patent relating to dye-stuffs, estab- 
lished branch works. Previously there had been 
about half a dozen French firms at Lyons, Paris, and 
other places ; but after the introduction of the German 
industry into France, they could not compete; they 
were all killed out, with the exception of one in Paris, 
which, from being one of the first firms of the world, 
was reduced to a very small concern. He adds 
that surely that cannot be the sort of effect which 
Canadian manufacturers would desire to see brought 
about in any branch of Canadian industry. 

Yet, as he truly observes, the more important an 
invention the more likely is it to be handled, by capita- 
lists in a manner that may seriously injure those 
already engaged in the particular line of industry most 
nearly affected. ~ of ware aie a 

In the case of an invention of little or no import- 
ance, the enactment that the patentee shall be liable 
to lose his patent in default of manufacturing is 
obviously useless. No one cares whether the inven- 
tion is placed on the market or not, and, certainly, no 
one will incur all the trouble and expense of seeking 
to get the patent annulled. ; 

It is, then, says our author, precisely in those cases 
where strict observance of the provision as to manu- 
facturing in Canada would be most likely to prove 
injurious to existing industrial concerns that it could 
be worth while to resort to legal proceedings for the 
enforcement of that provision. 

In other words, no one would incur the trouble and 
expense incidental to any such costly proceedings 
except in the case of a patent for a meritorious inven- 
tion for which there was clearly a market ; and, as a 
rule, the owner of such a patent would not be likely 
to risk the loss of his rights through failure to comply 
with the law, and might well be driven to comply in 
a fashion that would not commend itself to estab- 
lished manufacturers likely to be appreciably affected 
by his competition. 

There is, moreover, another side to the question. 
The primary object of the Patent Law, as we have 
seen, is to encourage the introduction of new inven- 
tions ; whereas the enactment that the patentee shall 
manufacture within the Dominion frequently has a 
directly opposite effect. It often gives rise to great 
uncertainty as to what may be the fate of a patent for 
an invention in the attempt to introduce which the 
patentee has expended much time, energy, and money. 

A man may be a highly meritorious inventor, and 
yet not be in a position to start manufacturing, and 
may find his attempts to. get others to -take up his 
invention fruitless. .This is not at all unusua].. Many 
great inventors have encountered cruel. discourage- 
ment, not only at the. outset, but, sometimes, for 
Many years. ¢? 

Sir Lloyd Wise asks whether. it is politic to take ad- 
vantage of a patentee’s ‘difficulties forthe purpose of 
depriving him of reasonable reward, or. whether there 
can even be any good and sufficient reason for so 
doing, if there exist an equitable compulsory licens- 
ing system, which, whilst not likely ‘either to inflict 
hardship upon patentees or to cause doubts respectin 
the validity of their patents, will nevertheless ,affor 
ample safeguards to the public in general, and to 
manufacturers in particular? He thinks not. 

He proceeds to observe that, of course, some paten- 
tees are themselves manufacturers carrying on business 
in the Dominion. ‘ But he considers that patents 
they own, where they relate to manufactures capable 
of being carried on in their own works, are not at all 


likely to be affected, and, under ordinary circumstances, 
could not be affected by the enactment that a patentee 
shall manufacture in Canada. ee 

Rather, he thinks, will such patentees be interested 
in retaining the manufacture of the patented articles 
or the carrying on of the patented processes, as the 
case may be,-in their own hands; and there is, in his 
opinion, nothing in the compulsory licensing provi- 
sions to prevent their so doing, nor does he suggest the 
introduction of any change in “those provisions such as 
could operate to interfere with the exclusive enjoy- 
ment of his rights by any patentee who himself 
carried on the manufacture in Canada, and fairly met 
the public demand, at a reasonable price; which, by 
the way, is, practically speaking, all that the com- 
pulsory manufacturing enactment is intended to 
insure, 

The paper next deals with the prohibition of im- 
portation. To begin with, the writer asks the manu- 
facturers just to consider what a heavy price Canada 
is paying for the maintenance of that prohibition ? 
Great Britain, the United States, Germany, and 
many other countries belong to the International 
Union for the Protection of Industrial Property, and 
enjoy all the privileges which membership of that 
union affords in matters concerning not only patents 
of invention, but, likewise, industrial designs or 
models, trade and commercial marks, and trade names. 

Under the convention (which applies not only to 
products of industry properly so-called, but also to agri- 
cultural products, such as corn, fruits, cattle, &c., and 
to mineral products employed in commerce), subjects 
or citizens of each of the contracting States enjoy, 
in all other States of the Union, the same advantages 
in matters concerning patents of invention, industrial 
designs, or models, trade and commercial marks, and 
trade names, as their respective laws grant to natives ; 
likewise priority of right to protection; liberty to 
import objects manufactured in any State of the 
Union into any other of such States in which they 
hold patents, without forfeiture of their’ patent 
rights ; the right to protection of any manufacturin 
or commercial mark duly registered in the country. o 


goods on which the mark is to be used ; protection of 
trade names in all the countries of the Union, without 
the necessity of registration ; the right to seizure of all 
goods illegally bearing a trade or commercial mark or 
trade name, and the enjoyment in all States-of the 
Union of the protection granted to natives against 
unfair trading. 

Canada, as pointed out in the paper, is denying 
herself all these advantages merely in order that if, 
after the expiration of a certain period from the grant- 
ing of a Canadian patent,’ the patentee or patentees,, 
or any of them, or his or their or any of their legal 
representatives for the whole or a part of his or their, 
interest in the patent, imports or import, or causes or, 
cause to be imported into Canada the invention for 
which the patent is granted, such patent may (of, 
course, (n due proceedings had) become void as to, 
the interest of the person or persons so importing or 
causing to be imported. 

- The writer asks whether it is conceivable that it can 


tion of a legal provision of such doubtful advantage to. 
Canadian manufacturers? He hardly thinks so. In’ 


extends only to parties actually interested in the 
patent, aud therefore falls very far short of being an 
effectual bar to importation of the patented objects, 
even though actually made abroad by the patentee, 
or by others interested in the patent, provided they 
be not parties to the importation. 

Hence, so far as the impeachment of patent rights 
is concerned, assuming that a Canadian patent be- 
longed to a German manufacturer, and that he made 
some of the patented articles in Germany and sold 
them, say, toa firm in Holland, who independently ex- 
ported them to Canada,- it does not~“appear to our 
author that the effect upon the interest of the Canadian 
public in general, or of Canadian manufacturers in 
particular, would differ materially from that of im- 
portation by the patentee himself. Yet, while in the 
one case the rights of the patentee would, as the law 
stands, be liable to forfeiture ; in the other case, seem- 
ingly, they would not. ; 

And, after all, as the writer clearly puts it, given 

adequate provision for securing to any Canadian manu- 
facturer who may seek it a licence on reasonable 
terms, provided -the circumstances of the case justify 
that course, what greater reason is there for prohibit- 
ing importation of an article that is patented, than of 
an article that is not patented ? 
Does not such a state of things in some measure 
involve a contradiction, seeing that, whereas the 
ostensible object of the Patent. Law-.is to encourage 
the introduction of new and useful inventions, the 
Dominion stipulates that should such introduction 
occur in a particular way, the patent rights’ will be 
forfeited ? : 

Practically the Dominion says to the inventor, 
‘* Provided you do not in any way protect our market 





its origin, no matter what may be_the nature. ofthe. 


really be worth while to pay such a price for the reten-, 


the first place, the’ prohibition is strictly limited ; it: 


from being flooded with foreign articles according to 
your invention,.made by_all and sundry, wheregoever 
they please; but, on the contrary,- you throw .the 
Canadian market open to the entire world, so that all 
may freely compete with our own manufacturers, then 
we will allow you, yourself, also to import, as freely as 
you please, subject to payment of the duty applicable 
to your case. If, however, you in any way restrict 
competition, you shall not import at all, even on pay- 
ment of the duty.” ; | 

Our author asks how such a state of things benefits 
the Canadian manufacturer, and proceeds to observe 
that, no doubt, the original intention was to render it 
impossible for anyone to secure the Canadian market 
exclusively for imported wares, to the detriment of 
Canadian manufacturers. That, he says, is quite 
natural and reasonable, and is precisely what he 
hopes Great Britain will accomplish in her own case. 
But he submits that it isan object which the Dominion 
might practically accomplish more advantageously 
without unconditionally prohibiting importation. ; 

He suggests for consideration whether absolute 

prohibition might not well be limited in its applica- 
tion to the cases of subjects and citizens of countries 
in which Canadians: are placed under the like dis- 
ability. What need is there, he asks, to go beyond 
that, so long as any Canadian industry likely to be 
injuriously affected by the importation of patented 
articles can promptly secure adequate relief under a 
simple and economical compulsory licensing system ? 
- In this connection he points out that’ an importer 
will invariably be handicapped. Carriage and import 
duty must always be added to the cost of production 
of his wares... Even if, on account of distance between 
market and place of production, it be assumed that 
Canadian-made goods will have to bear an equal charge 
for carriage, there will still remain the import duty 
as against the foreign product. 

That duty, of course, varies considerably : on some 
articles it is 35 per cent., on others 30 per cent., on 
others only 25 per cent., and’so on. But taking, for 
the purpose of illustration, a case in which. the duty 
amounts to 25 per cent., and assuming that the 
patentee.is. required to-licence Canadian manufacturers 
at a royalty of-even 7 per cent., the importer will, 
says the paper,-still be handicapped to the extent of 
18 per cént. ~~ ~ 

And it is asked whether the interest of the Canadian 
licensees . will not,~in~- addition, be ‘more - effectually 
protected than would be the case if the patent were 





{annulled and the Canadian‘ market thrown open to 


the keen competition of the whole world ; or if, in the 
alternative, the .patentee established works in. the 
Dominion and kept the manufacture of the patented 
articles exclusively in his own hands.! . - -. ¢ 

».The author. does not suggest:that a patentee should 
be allowed to oppose to an application for a compul- 
sory licence the plea’ that the reasonable requireménts 
of the public. in réference to the invention have: been 
satisfied.by importation: ¢ «=» + +: "tye tie 
‘ On the contrary, he states, expressly, that no amount 
of importation, however extensive, should’ be’ taken 


| into consideration as against a bond-jide’ application 


by a responsible manufacturer in’ Canada for a com- 
pulsory licence.. 2 ©: 2 : ; r¢ he 
. No doubt several of the foregoing -proposals are of 
a character calculated to be looked upon by Canadian 
manufacturers, at-first, as startling, if not even—from 
their point of view-—-somewhat dangerous’; but} regard 
being had to the fact that ‘they emanate from one who 
suggésted: several of ‘the «most’ important” changes 
embodied in the last Canadian Patent Act,’ these pro- 
posals for further amendment of the law are, at least, 
certain to be taken into very earnest consideration. 








ConTracts.—A contract for the permanent and com- 
eva equipment of the Falkirk and district tramways 
as been awarded to. Messrs. Bruce Peebles and Co., 
Limited, of East Pilton, Edinburgh.—We are informed 
that Messrs. C. and A. Musker, Limited, Liverpool, have 
received an order from the London County Council for 
— electric car-traversers for the Greenwich generating 
station. : a) 





PERSONAL. —The following appointments have been 
made to the Faculty of Engineering at Liverpool :—As 
lecturer in engineering, Dr. J. H. Grindley, -P.Sc,; .as 
assistant lecturer, Mr. A. Leitch, B.Sc.; as demonstrator 
in comet mechanics, Mr. G. E. Piper, A.R.C.Sc.—Mr. 
H. H. Jeffcott has been’ geen assistant in. the 
Metrological Department of the National Physical Labo- 
ratory. Mr. Jeffeott, after a distinguished career at 
Trinity College, Dublin, in physics and engineering, 
during part of which he was a pupil of the late Professor 
Fitzgerald, has been with: Messrs. Siemens Brothers,’ at 
Woolwich and Stafford, for the past two years.—The 
executive committee of the City and Guilds of London 
Institute have appointed Mr. E. G. Coker, -M.A. | D.Se., 
Wh.Sch., of McGill University, to the rofessorship of 
mechanical engineering and applied pW spss at. the 
City and Guilds Technical College, Finsbury, vacated by, 
the appointment of Professor Dalby to the profossorabip 





- engineering at the Institute’s Central Technical Co 
ege. He Si 
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35-HORSE-POWER RAILWAY MOTOR FOR SINGLE-PHASE ALTERNATING CURRENT. 


CONSTRUCTED BY THE MASCHINENFABRIK OERLIKON, ENGINEERS, NEAR ZURICH. 


(For Description, see Page 623.) 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 24. 


Tue American iron market has once more been 
subjected to one of those unaccountable twists, or 
developments, for which there is no surface explana- | 
tion. During the past few days very large purchases | 
of pig iron have been contracted for, some of it for | 
immediate delivery, but most of it for delivery during | 
the first quarter of next year. The purchases during | 
the t two weeks will foot up fully 250,000 tons, | 
This includes the sales east of the Allegheny Moun- 
tains. The sales west of the mountains will probably 
aggregate as much more during that time. Large 
quantities of basic iron are now under negotiation. 

‘he estimated quantity under inquiry amounts to 

200,000 tons ; but there are no facts at hand to say 
whether this is an excessive amount or not. The 
furnace are quite willing to sell. Present 
prices afford a fair margin, and. some of them are 
willing to sell at present figures into the second 
quarter of next year. The furnaces in the Mahoning | 
and Shenango Valleys are sold up to January 1, and | 
those who need iron before that time are having | 
difficulties in obtaining supplies. | 

Present prices for No. 2 X iron in eastern markets | 
are 14 dols.; basic iron at furnaces, 13.50 dols.; Bes- | 
semer iron in the Mahoning Valley, 13 dols., with very | 
little to be had for early aieery. At southern fur- | 
naces No, 2 foundry is selling at 11 dols., and basic | 
at 12 dols. Large quantities of basic iron are now 
wanted in the eastern markets, and 13 dols. is the} 

rice which is named for 10,000-ton lots. An effort is | 
xeing made to maintain prices at that figure. The) 
Lackawanna Steel Company is in the market for | 
40,000 tons of basic, which it would like to get at 
12 dols. 

One strong factor at present is that the railroads 
are placing orders for equipment just about as rapidly 
as a year ago they dropped out of the market. The 
announcements in the daily Press indicate that the 
railroad companies are nov buying equipment on a 
large scale. 

Many systems have permitted their equipment to! 
run down, some of them to the point where they were 
obliged to borrow locomotives and cars during the | 
past two months. A great deal of bridge iron has 
also been contracted for as well as rails. On account 
of the tariff in Canada the rail-makers who have con- 
tracted for the delivery of rails in the Dominion 
have been hurrying forward shipments, and the total 
shipments by the end of this month for the month of 
October will amount to about 100,000 tons. Only a 
very few orders have been placed for rails recently 
—that is, of standard sections. Light rails are still | 





| with steel rails during the coming year. 


| winter will have orders to keep their capacity oversold. 
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Some light rails are being! per degree Fahrenheit, so that with standards of this 
The | metal no temperature corrections are necessary. In 
this country the manufacture of ‘“Invar” standards 


very freely ordered. 
bought for delivery late during the winter. | 
railroad companies are making out their estimates | 
for rails for 1905. Nothing is known as to what the | }8s b gg = ci by i ogg lll a 
ae tag 2 oe en ay Oe ee |deced a saat owhishe sired at once as an outside 
rails are nearly worn out, and these will be replaced | jength il sin an inside length gauge, and an accurate 


It is said | scale measure. These standards are all tested and certi- 


| that there are nearly 2,000,000 tons of old iron rails | fed by the National Physical Laboratory. The meacure- 


in use. The railroad companies need bridges about as | ments made include that of the thickness of the gradua- 
badly as they need rails, and it is figured out by | tions, as well as the accuracy of the spacing. One oy 04 
specialists in that line that the structural interests this | tested there some little time since was returned with the 

| certificate that there were no errors in the scale divisions. 
| This, of course, was a piece of good fortune, but the stan- 
dard of precision ordinarily reached is exceptionally high. 
| Surveying tapes of the same metal are also supplied, to- 
“Invar” STanDARDS.—For certain metrological pur- | gether with all accessories necessary for base-line work. In 





| poses the remarkable alloys discovered by Dr. Guilleaume, | addition to these ‘‘invar” standards workshop standards 


of Sévres, have very great advan which are, perhaps, | of similar pattern are also supplied by Messrs. Stanley in 
most obvious in accurate geodetical work. The coefficient | lengths up to 6 ft. The maximum error in these work- 


‘ ‘ ee 
of expansion of the alloy known as “‘Invar ” is only 600,000 | shop standards is never more than 70,000 #2 
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RAILWAY MOTORS FOR SINGLE-PHASE ALTERNATING CURRENT. 
CONSTRUCTED BY THE MASCHINENFABRIK OERLIKON, ENGINEERS, NEAR ZURICH. 
(For Description, see Page 623.) 
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itself. After being dried, there is no trace either of | them on a level with the most valuable timber. Treated 
| syrup or crystalline sugar to be detected by the micro- | timber is quite free from any tendency tv split or warp 
20 C7) 40 |scope, the sugar having apparently united with the| under high temperature or dampness, and we were 
Horse Power ‘cellular tissue to form an organic compound. ‘This | shown specimens of similar joinery made from the same 
” view is supported by the fact, of great practical import- | timber treated and untreated, which had been baked at 
Tue ARTIFICIAL SEASONING or TimBER.—Many pro- | ance, that the newer and greener the timber the better | a high igen “mages ed the natural timber had shrunk and 
cesses have been devised from time to time to do away it is adapted for the process. In fact, it is claimed that | war) ly, while the treated timber appeared entirely 
with the long storage of timber before it is fit for use, and | freshly-felled timber may be made ready for use in a| unaffected. As the process is carried out on a commercial 
to preserve the wood from dry-rot and the attacks of fortnight, and is apparently stronger and more durable scale, the sawn timber is stacked on trucks in such a 
insects, A demonstration was given on Tuesday last by than after any other method of seasoning. The effect | manner as to allow free circulation of the solution, and the 
the Powell Wood-Process Syndicate, Limited, of Temple on the appearance of the wood is, if anything, bene- trucks are placed in a large steam-heated tank, containing 
Bar House, Fleet-street, E.C., at their Stratford works, ficial, the grain of strongly-marked woods, such as oak |a fairly strong sugar solution. The solution is kept 
of a new method of seasoning and preserving timber, and ash, being enhanced. The texture of soft woods is | boiling for a few hours, the time depending on the size 
Which is not only extremely simple, but appears founded much altered; spruce, for example, loses its softness | and nature of the timber, and then is allowed to cool down 
upon a more natural basis than many of the methods at and porosity, and becomes denser, stronger, and capable | to about 70 deg. Fahr. The timber is then removed to 
present in use. Briefly it consists of impregnating the of taking a high polish. The density of paral is in- | drying-ovens, the temperature of which is gradually 
mete: with a sugar solution, no chemicals or minerals | creased by 70 per cent., and the strength of yellow pine | raised from 80 deg. to 200 deg. or 250 deg. Fahr. When 
being added, and no pressure or vacuum required to | by 60 to over 100 per cent. The absorptive powers are | thoroughly dried, the process is complete. Beetroot 
induce absorption. It has been found experimentally proportionally reduced, and this suggests the use of soft syrup, in the proportion of half a gallon of syrup to one 
that wood, boiled in a saccharine solution, parts with wood blocks treated in this way for paving purposes; | gallon of water, is suitable for treating the commoner 
the air entangled in its pores far more readily than when | and experiments on the subject are now being carried out, | woods, but a solution of 44 lb. of beet sugar to one gallon 
led in water alone, and the air spaces in the wood | we believe, in London. The process opens up new uses ofvwater is recommended for fine timber for furniture and 
come filled with a substance of the same natureas wood for the softer, and hitherto almost useless, woods, placing ornamental purposes. 
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THE JOHN COCKERILL COMPANY. 


Tue net revenue of this company for the year ending 
June 30, 1904, was 165,954/., increased to. 167,891/, by 
sundry miscellaneous receipts. From this total the 
following deductions were made:—Depreciation at the 
rate of 6 per cent. on premises and 14 per cent. on tools, 
76,4171. ; bank and chligation interest, 8200/.; general 
expenses, 20,333/.; subsidies in aid of funds. formed 
for, the benefit of employés; and workpeople, 8502/. ; 
and -sundry liquidations, -3374/. The allocations alto- 
gether amount to -116,827/., leaving-a balance of 
51,064/.-available for dividend. This balance admitted 
of the distribution of 2/. 83. per share, leaving a 
reliquat of 3064. to be carried to the credit of 
1904-5. _ The past financial year terminated under 
rather-hetter conditions than had been anticipated. The 
favourable change was due to the fact that manufacturers 
responded to the low prices offered to them in connection 
with the repair and completion of tools, and gave out 
orders more freely. The Belgian Government also gave 
out some good orders for the Belgian State Railways, as 
well as for the Belgian Navy. The company’s order-book 
accordingly became well tilled. Various improvements 
were carried out in the company’s collieries.. The intro- 
duction of an electric coal-cutting machine for the Colard 
pit is under consideration, and it is expected that the 
improvements already effected will result in a reduction 
of the cost price of coal. The working of the. com- 
pany’s mineral deposits and quarries resulted in a larger 
protit in 1903-4 than was obtained from the same source 
in 1902-3. The company. has a participation in the 
Moutiers mine, and this has proved ighly advan- 
tageous, the minerals. obtained being at once cheap and 
rich, and of highly suitable quality for the production of 
Thomas pig. 

The company’s blast-furnaces produced nearly 250,000 
tons of pig in 1903-4; and a larger profit would have 
been realised if raw materials, minerals, and coke had 
been obtainable upon more advantageous terms. The 
company’s iron and steel works were placed during the 
past financial.year under one and -the same direction. 
As the use of iron is becoming more and more restricted, 
a reduction in its production is under consideration, 
it being ~intended to devote increased attention to 
the manufacture of steel girders. The production of 
steel laSt year was about the-same as in-1902-3; ap- 
preciable’ reductions were, however, effected in work- 
ing charges. The produttion of the 2ompany’s foundries in 
1903-4 was the greatest on record, and they are still flooded 
with work. The company’s construction workshops were 
well employed in 1903-4, especially in the second half of 
the year ; further improvements have been made in the 
tools ‘used, and electric motors are being more and more 
employed, The company has commenced the manufac- 
ture of steam-turbines, and expects favourable results 
from this branch of its operations ; it has also turned out 
more and more gas-engines. The company’s boiler and 
bridge department was well employed in 1903-4; irre- 
spective of numerous orders for boilers, the works were 
occupied with considerable bridge contracts, including 
several bridges over the Meuse. Some additional 
tools‘ driven by electricity will be shortly brought 
into ,operation in the boiler works; they are ex- 
pected to largely reduce the cost of production. The 
company’s forge and iron works have been well occupied, 
und the orders which they have at present in hand assure 
them employment for several months to come. The com- 
pany has received an order for a new mail steamer for the 
Ostend and Dover route ; the building of some stern-wheel 
steamers and a cargo-boat has also imported activity 
to its shipbuilding yard. At the commencement of 
October this year the orders in hand represented a 
value of 545,960/., as compared with a corresponding 
value of 547,480/. at the commencement of October, 1903. 
At the close of June, 1904, the company had 9369 work- 
men and employés; the corresponding number at the 
close of June, 1903, was 9429. The salaries and wages 
paid by the company in‘1903-4 amounted to 475,660/., as 
compared with 477,762/. in 1902-3. In the course of 1903 
the company contributed 27,014/. to pension and other 
funds’ formed for the benefit of its staff. - The company 
has a‘ savings-bank for the benefit of its employés and 
workpeople, and the déposits in this bank increased 
from 804,1752. at the close of June, 1903, to 347,438, 
at the close of_ June, 1904; the company pays in- 
terest at the rate of 4 per cent. per annum upon these 
deposits. 








_ New Sovurn Yor«sarre_ Raitway.—A meeting of a 
conmittee representing the five companies—the Midland, 
the” North-Eastern, the Lancashire and Yorkshire, the 
Great ‘Central, and the Great Northern—which have 
obtained powers to construct a joint line to develop the 
South Yorkshire Coalfield, met in London on Tuesday, 
the lst inst., when the engineer, Mr. Parry, of Notting- 
ham, received definite instructions to prepare plans for 
the new line. ‘The proposed joint railway is to run from 
Shireoaks to Barnby Dun, cu the Great Central Railway. 
The scheme is the result of a compromise arrived at 
between competing railway interests in the locality. .The 
line commences by a junction with the Shireoxks and 
Laughton Railway, and proceeding in a north-easterly 
direction with slight deviations, it joins and crosses the 
De irne Valley Railway about a mile to the west of Black 
Carr. Half-a-mile further on it intersects and effects a 
junction with the Great Northern Railway, and thence 

ssing to the east of Doncaster, it proceeds to Barnby 
Dun, where it will join the Great Central Railway, 
Thorne to the North 
and Hull, 


iving access to that company’s Grimsby line, and vid | 
- Eastern Railway line to Goole | 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was. inactive in 
the pig-iron market last Thursday, and the tone was 
quiet.- Cleveland iron was quotably 1d. per ton easier 
for both cash and one month. Dealing took place in the 
forenoon at 44s. 6d. three months, closing with sellers at 
that, and” buyers offering 1d. less. At the close on the 
previous day there were sellers of Cleveland at 44s. 14d. 
casa and 44s. 44d. one month. There were settle- 
ment prices as given:—Scotch, 50s. 3d.; Cleveland, 
44s.; Cumberland hematite iron, 523. 9d. per ton. 
Despite the uneasiness which prevailed regarding the 
action Of the Baltic Fleet in the North Sea, the pig- 
iton market was very steady on Friday morning, and 

rices of Cleveland warrants only declined 1d. below 

hursday’s closing quotations. A small business, con- 
sisting of 500 tons at 44s. 14d. fifteen days and 1000 tons 
at 44s. 6d. three months, was dealt in. There were no cash or 
one-month transactions ; but closing sellers were quoted 
nominally at 44s. Odd. and 44s. 3}d. respectively. The 
afternoon session was also very idle, and there was little 
change in prices, which were seer 44s, O}d. cash 
and 44s. 34d. one month, A small business, not 
exceeding 2000 tons, was done at 44s. 1d. seven days 
and 44s. 04d. eight days. The tone of the pig-iron 
market was strong on Monday morning, and prices of 
Cleveland warrants advanced 5d., to 44s..74d. cash, and 
5hd., to 44s. 104d. one month sellers, on New York advices 
announcing a further rise in the price of iron and steel. 
London continues to support the market, especially for 
three months iron, which changed hands at 44s. 104d., 
45s. 14d., and 45s. 0}d., with closing sellers at 453. 1d.; 
2000 tons were dealt in at those quotations, and business 
to the extent of 2000 tons was also done at 44s. 6d. cash 
and 44s. 74d. one month and 21 days. There was little or 
no change in prices during the afternoon session, and deal- 
ings continued ona limited scale. The turnoverin Cleveland 
warrants was 4000 tons, 2000 of which was doneat 44s. 6d. 
cash, 44s. 6}d. fourteen days, and 44s. 74d. eighteen days, 
while the remaining 2000 tons changed hands at 45s. 
three months, and at odd dates equivalent to the quota- 
tion. The market was strong in tone on Tuesday. in 
response to the continued firmness of the advices from 
America. Only a moderate amount of dealing was 
engaged in, however, but prices had a smart advance, 
Cleveland leaving off 5d. per ton up for cash, and 54d. 
for one month. Business was done in the forenoon at 
44s. 104d. to 45s. 1d., and at 45s. 04d. three months, and 
in the afternoon at 45s. At the close on Tuesday there 
were sellers of Cleveland at 44s. 25d. cash, and 44s. 5d. 
one month. 


Sulphate of Ammonia.—The market for sulphate is 
firmer, the price having reached 12/. 5s. per ton, while 
business is booked at 12/. 7s. 6d., with futures stiff. A 
— business has been done, and the market remains 

rm. For January-April delivery 12/.15s. has been paid 
at Glasgow, Leith, and Liverpool ; for January-June 
deliveries there are good demands, but sellers are 
scarce. 


Coal in the West of Scotland.—The coal trade of the 
West of Scotland, though giving evidence of a fairly 
good business, is, in some respects, scarcely so buoyant 
as it was a week or two ago. House coal is quiet, 
with price for home consumption unchanged. Steam 
is in fair request at last week’s quotations. Splint 
is without alteration either as regards demand or price. 
Ell of the best quality has a moderately ready outlet at 
present, with price, if anything, the turn easier, and the 
poorer sorts of this class have also yielded a little in 
sympathy. Treble and double nuts have a good sale, 
with values steady. First-class dross and single nuts and 
all kinds of small stuff are pretty easily disposed of, and 
os show no variation. Quotations f.o.b. Glasgow may 

taken to-day as follow :—Steam coal, 8s. 6d. to 8s. 9d. ; 
splint, 83. 9d. to 93. ; and ell, 83. 3d. to 83s. 9d., according 
to quality. 


State of Trade.—Messra. William Hamilton and Co., 
shipbuildera, Port Glasgow, have now a large amount of 
work to go on.with. In addition to a contract recently 
announced for two large steamers for foreign owners, 
they have also on hand a 7 _steamer for Glasgow 
owners, and another for Messrs. Mcliwraith and Mac- 
Eachern, London.—The émployé3 of the Dundee Ship- 
building Company are being put on short time, the 
working week being one of 47 hours instead of 54 hours.— 
Messrs. William Simons and Co., Limited, Renfrew, 
have booked orders for two powerful dredgers of. the 
pontoon-suction type, and also for a large*pump hopper 
dredger.—Sir Hug H. Smiley is having a steam-yacht 
designed-by Mr.-C: L. Watson. She will take her place 
as representing the Commodore of the Royal Clyde Yacht 
Club.—Messrs.-Russell and Co., shipbuilders, Port Glas- 
gow, have received an order from the Lyle Shipping Com- 
pany, Greenock, for the construction of a large cargo- 
carrying steamer. 


_ Clyde Shipbuilding—Launches in October.—The chief 
industry on the Clyde has fallen on dull times, but 
things may improve before the New Year has progressed 
much. The launches during October were about 39,255 
tons, and over the tep months there were launched vessels 
making up 332,826 fons. Amongst those were the Cale- 
donia, a twin-screw steamer of 2400 tons, built by Messrs. 
Henderson and Co. for the Anchor Line; the Franklin, 
4950 tons, byilt for the Palace Shipping Company, by 
Messrs. Connell and Co., Whiteinch ; the Bordered, 1800 
tons, built by the Clyde Shipbuilding and Engineering 
Company, for the Border Steamship Company. There 
| were also the Glenlee, the Khorazan, the Dundonian, ‘the 
| Dora, the Montcalm, the Sultan, &c. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron and Steel Trades. — With the opening of 
another month there is a rather more hopeful feeling in 
both the iron and steel trades, but whether it will develop 
into any more business is doubtful. It is stated in some 
quarters that there are more inquiries for pig iron, and 
some members of the trade go so far as to say that a 
stiffening of prices is going on. These brightening pros- 
pects, however, have appeared before, and have only led 
to disappointment. The following are the open quota- 
tions, but, of course. when it comes to business, they are 
liable to change :—West Coast hematites, 62s. 6d. to 65s, 

er ton; East Coast ditto, 58s. 6d. to 59s.; Lincolnshire, 

o. 3 foundry, 45s. 6d.; forge ditto, 44s. 6d.; Derby- 
shire No. 3 foundry, 47s. to 48s. ; forge ditto, 443. to 45s. ; 
bars, 6. 103.; sheets, 8/. 10s. to 8/. 15s. The steel 
branches remain about the same, and some of the leading 
crucible steel firms are only running three days a week, 
although some others are making rather more tims. 
There is a slight improvement in some of the lighter 
industries, but the amount of business on hand is much 
below the average of the season. 


South Yorkshire Coal Trade.—The coal trade of this 
district has undergone little change during the week, and 
coalowners are looking with some apprehension to the 
near future. It is feared that when the exports of steam 
coal decline there will be difficulty in maintaining prices, 
especially when the railway contracts come up for settle- 
ment. The house-coal branch is still unusually quiet for 
the time of year, and a spell of severe weather is needed 
to make it move. Merchantsareon the look-out for ‘‘odd 
lots” on easy terms. The tonnage going away by rail 
to the eastern and southern markets is comparatively 
light. There is plenty of common coal on the market, 
and some effort is needed to maintain prices. The de. 
mand for steel cokes is maintained, but in blast-furnace 
and foundry qualities business is weak. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
~ MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only a 
thin attendance on “Change here, but the market was 
most cheerful in tone, a fairly good business was recorded, 
and quotations for all kinds of pig iron were advanced. 
This occurred in the face of a somewhat unsatisfactory 
statistical position ; for, in addition tothe poor ship- 
ments, iron is still being sent into the public warrant 
stores to a considerable extent. The advances were 
ae about largely by the manipulations of holders of 
Middlesbrough warrants, who forced the price up rather 
rapidly ; but, at the same time, traders preferred to see 
a general improvement. By the close of the market 
Middlesbrough warrants- were 44s. 9d. cash buyers. 
Makers’ iron did not rise to the same extent, but 44s. was 
rather freely paid for early f.o.b. delivery of No. 3 g.m.b., 
and several sellers asked up to 44s. 3d. No. 1 was put at 
46s., and No. 4 foundry 43s. 3d. The lower qualities of 
Cleveland pig were still abundant and cheap as com- 
pared with the better kinds, but they were all raised 3d. 
perton. Grey forge was 41s. 9d. ; mottled, 40s. 9d. ; and 
white, 40s. 6d. Further advances were made in East Coast 
hematite pig iron, of which a good deal was said to have 
been sold. Makers were inclined to take a very strong 
stand, notwithstanding the plentiful supply. For early 
delivery of mixed numbers the price was put up to 
50s. 6d. ; whilst No. 1 rose to 5ls.; and No. 4 forge to 
48s, 6€.—an advance of 6d. all round on last week’s rates. 
Spanish ore showed no alteration. Rubio, of 50 per cent. 
quality, was 14s. 74d. ex-ship Tees. There was practi- 
cally nochange in the market to-day. 


Manufactured Iron and Steel.—There is not very much 
new to report with regard to these two important branches 
of the staple industry. Dulness prevails generally, but in 
one or two departments it is understood that rather more 
work is being turned out. What orders are in the market 
are keenly sought after. Prices were not quotably changed, 
still standing :—Common iron bars, 6/. 2s. 6d. ; best bars, 
6/. 123. 6d. ; iron ship-plates, 67. 7s. 6d. ; iron ship-angles, 
61. 23. 6d. ; steel ship-plates, 5/. 12s. 6d. ; steel ship-angles, 
41. 17s. 6d. ; steel boiler-plates, 7/. ; steel joists, 5/. ; steel 
sheets (singles), 77. 5s. ; steel sheets (doubles),! 77. 15s.—all 
less the customary 24 per cent. discount. Héavy sec- 
tions of steél rails may be quoted at anything between 4/. 
and 4/.103. net.” 


Shipments of Iron and Steel.—The returns showing the 
shipments of iron and steel from -Middlesbrough during 
October are disappointing, totalling as, they. do only 
118,656 tons. This is 4000 tons more than the clearances 
of the previous month, but 28,000 tons below the October 
shipments of last year. For the month just ended the 
clearances were made up of 75,945 tons of pig iron, of 
which 42,777 tons went abroad and 33,168 tons coastwise ; 
14,070 tons of manufactured iron, of which 6532 tons went 
abroad and 7538 tons coastwise ; and 28,841 tons of steel, 
of which 22,152 tons went abroad, and 6689 tons coast- 
wise. Scotland was again the best customer for pig 
iron, taking 23,355 tons ; Germany was second, with 7877 
tons; Sweden third, with 7587 tons; and Italy fourth, 
with 6084 tons. India was the largest buyer of both 
manufactured iron and steel, receiving 2571 tons of the 
former and 11,390 tons of the latter. 


Coal and Coke.—Bunker coal is more asked after, but 
the supply is full. Unscreened Durham bunkers range 
from 7s, 9d. to 8s. 3d. f.o.b. Household coal is dull. Coking 
coal is rather stronger. Coke is very firm. Medium blast« 
furnace qualities are selling at 14s. delivered here. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—A feeling of relief has been occasioned by the 
threatened war with Russia having been averted, but the 
demand for steam coal, whether for prompt or future 
shipment, has shown little improvement ; previous prices 
have at the same time been about maintained: The best 
large steam coal has made 13s. 3d. to 13s. 9d. per ton, 
while ne qualities have ranged from 11s. 9d. to 
13s. per ton. There has been a fair demand for house 
coal, there having. been an average inquiry from buyers 
desirous of making contracts for the winter. The best 
ordinary qualities have made 13s. 6d. to 14s. 6d. per ton, 
while secondary descriptions have ranged from 10s. 6d. 
to 13s. per ton; No. 3 Rhondda large has brought 133. to 
133. 9d. per ton. Foundry coke has nm. quoted at 
16s. 6d. to 17s. 6d. per ton, and furnace ditto at 15s, to 
16s. per ton. As regards iron ore, Rubio has made 13s. 6d. 
per ton; Almeria, 13s. 6d. to 13s. 9d. per ton ; and Tafna, 
14s. 6d. to 14s. 9d. per ton; charges including freight to 
Cardiff or Newport. 

The Swansea Valley.—The output of steel bars has been 
about an average one. The Gloucester Railway Carriage 
and Wagon Company,. Limited,- has relinquished some 
old zine ore works at Llansamlet to another company, 
which is about to convert the works for the production of 
spelter. Most of the anthracite collieries have been only 
working short time. 


The Electric Light at Bristol.—At the last meeting 
of the electrical committee of the Bristol City Council, 
the committee considered the question of extending 
the cables to the main public roads in Stoke Bishop, 
in pursuance of an agreement between the boundaries 
committee of the council and a Stoke Bishop land- 
owners’ committee; and also an application for an 
extension to the Henleaze district, both parts of 
the area recently added to the city. It was decided 
that an outline scheme should be prepared, so that 
the district could be canvassed. he engineer _re- 
ported that, in consequence of the great demand for 
current in the neighbourhood of Broadmead, it was 
necessary to construct a substation, and to lay another 
H. T. feeder and power cable, and it was agreed that 
this should be done. Short extensions were authorised 
at St. Philip’s, Westfield Park, Redland ; Sandy Park- 
road, Brislington ; and Redcross-street. 


Doulais.—The output of the Goat Mill has been large ; 
it has been confined principally to steel rails for the Lon- 
don, Brighton, and South Coast and Great Western Rail- 
ways; the total production last week was 4000 tons. The 
Big Mill has been actively employed upon fish-plates for 
home railways and short-length colliery rails. Some 
quantity of pig iron has gone into stock. 








THE Juntor INSTITUTION OF ENGINEERS.—The annual 
general meeting of this institution was held recently at 
the Westminster Palace Hotel, when the Council’s report, 
balance-sheet, &c., were presented. Good progress was 
recorded, the membership having risen to nearly eight 
hundred, and the assets to close on 1000/. Special refer- 
ence was made to the numerous visits to works which 
had been made, to the value of the papers read and dis- 
cussions at the meetings, the conversazione, anniversary 
dinner, summer meeting in Germany, and other features 
of activity. Mr. Samuel Cutler, Junr. M.I. Mech. E., 
was re-elected chairman. During the evening two of the 
_ chairmen, Mr. W. J. Tennant and Mr. Percival 

farshall, gave an extremely interesting account, illus- 
trated by lantern slides, of their visit to the United 
States and the St. Louis Exhibition. 





AGRISULTURAL Enoings.—The value of the agricul- 
tural steam-engines exported in September compared 
favourably with the corresponding values for September, 
1903, and September, 1902, the totals being 70,437/., 
62,6572, and 34,3731. respectively. The value of the 
agricultural engines sent to the three principal groups of 
colonies in September of the last three years was :— 





| Sept., 1904. Sept., 1903. |sept., 1902. 
£ | -@ 


Colonial Group. 





British South Africa os, 1140 1519 90 
British India Ls gs4 1723 1325 876 


Australasia .. i we 8122 | 8881 1584 
{ | 





It appears now tolerably certain that 1904 will prove a 
satisfactory period for*this branch of our exports, the 
aggregate BB of the agricultural engines. exported to 
September 30 this year lavieg been 765,016/., as com- 
pared with 677,635/. in the corresponding period of 1903, 
and 518,260/. in the corresponding period of 1902. The 
largest exports of agricultural steam-engines continue to 
be made to European countries, the value of the ship- 
ments to those quarters to September 30 this year having 
been 541,081/., as compared with 503,122/. and 412,654/. 
seepecesveny. The Colonial demand has moved on as 
OlloWs :— 








Colonia] Group. 1904. | = 1903. 1902, 
” £ £ £ 
British South Africa | 138,558 26,281 7,506 


| 
British India a ee 12,030 7,539 =| 8,420 
Australasia .. “| 61456 «| 39,819 19,986 
| 

There has been some demand for British agricultural 
engines in South America, the value of the shipments 
made to that continent in the first nine months of this 
year having been 31,794/., as compared with 37,178/. and 
19,0382. in the corresponding periods of 1903 and 1902 
respectively. 








MISCELLANEA. 


On the instigation of Nernst, the electrolytic formation 
of oxy-hydrogen gas by alternating currents has been in- 
vestigated by R. G. van Name and L. Griifenberg, at 
Gottingen. It is well known that alternating .currents 
will effect electrolysis when the current density exceeds a 
certain limit, or the frequency sinks below a_ limit. 
Technically, it might be convenient to utilise alternating 
currents for the decomposition of water. The experi- 
menter found, however, that electrodes of carbon, 
graphite, lead, zinc, and tin were soon corroded in the 
electrolysis of sulphuric acid and of caustic potash of 
28 per cent., and that even platinum, gold (in acid), 
silver, nickel, iron, and copper (in potash) do not make 
suitable electrodes’ for this electrolysis by currents of 
55 periods. It is true that they had to apply wire 
electrodes in order to obtain current of high density, as 
their generator gave only current of low intensity. .But 
plate electrodes would also be attacked, and the efficienc 
was low, in the best case only half that obtainable wit 
direct current. 


Himstedt, Elster, and Geitel, and other experimenters 
having suggested that radium must be spread all over the 
earth, C. Liebenow, of Berlin, submits, in the Physikal- 
ische Zeitschrift, of October 15, ‘an estimate of the quan- 
tity of radium that could account for tke internal heat of 
the earth. There is considerable uncertainty as to the 
average thermal conductivity of the earth and the average 
heat gradient. Accepting Neumann and Hecht’s recent 
estimate for the former, and an increase of 1 deg. Cent. as 
we penetrate 30 metres into the earth, Liebenow finds 
that the earth gives off 10 gramme-calories per second. 
If, now, 1 gramme of radium develops 226 gramme-calories 
per hour (Paschen’s revised value), then 16 grammes of 
radium would supply 1 gram:me-calorie per second, and 
altogether only 2.104 grammes of radium would be re- 
quired to account for the heat of the earth. If this 
amount of radium were equally distributed through the 
mass of the earth it wool come up to x55 milligramme 
per cubic metre only. But Elster and Geitel want more 
radium for their conclusions; it might therefore be con- 
centrated in the crust; but in that case we should have to 
assume that the increase of temperature which we expe- 
rience in sinking shafts would not extend to great depths. 


The ae Commission on Sewage-Disposal, including 
Colonel Harding, chairman, and Mr. Willis, secretary, 
recently paid a visit to the Hanley Sewage-Disposal 
Works, which are now being carried out Messrs, 
Willcox and Raikes, of Westminster and Birmingham. 
They embrace a complete scheme for sewage-disposal of 
the borough, comprising a population of 60,000. The 
object of the visit was to make a personal investigation of 
the experiments which have been conducted for the past 
eighteen months by the engineers, in conjunction with 
Dr. George Reid, the County Medical Officer of Health for 
Staffordshire. The experimental works have been dealing 
continuously with half a million gallons of sewage per 
day, the novel feature being the method of construction 
of the filters, the use of saggers (a pottery refuse) as a 
filtering medium, and the adoption of power-driven dis- 
tributors, by means of whick absolutely uniform distribu- 
tion is ensured. Two types of them are in use, a rotary 
one designed by Mr. Scott Moncrieff for a circular filter, 
and a travelling one of gig Bagh type for use on a 
rectangular filter, which has mn designed by Messrs. 
Willcox and Raikes. The particulars of these experi- 
ments have already been published, and Dr. Reid stated 
that the degree of purification obtained is better than 
anything previously achieved. 

Experimenting with a very strong magnetic field in the 
State Laboratory of Hamburg, Mr. Walter has 
recently confirmed that Réntgen rays are not deflected by 
magnetic lines of force. There have been many experi- 
ments on this question, but definite numbers have rarely 
been given. Mr. R.‘J. Strutt observed in 1901 that the 
product H r must be greater than 6.10’ c.g.s. units—z.e., 
if there be any curvature owing to the deflection of the 
rays, this radius of curvature 7, multiplied by the field 
strength H, must have a product of at least 6.107 units. 
Mr. Walter finds the minimum value of 7.10" units. 
The arrangement which he adopted is similar to that 
used by Mr. Wind in investigating the diffraction of 
Réntgen rays. Therays fall through two slots, 174 centi- 
mentres apart, on to a photographic plate 152 centimetres 
further off ; the field-poles are behind the second slot, 
close toit. The field strength was 1900 gauss, and the 
results above given in numbers may also be expressed as 


follows :—Réntgen rays ing through a magnetic field 
field. about 8d 


of 1 gauss —i.¢., a five times as strong as the 
terrestrial magnetic field is in our latitudes—at rightangles 
to the line of force, describe a path whose radius is cer- 
tainly larger than 1.10" centimetre, and therefore greater 
than the diameter of the moon’s orbit, 7.10! centimetres. 


It appears that the oil-fuel burner has furnished almost 
as much work for the Patent Office of the United States 
of America as car couplings, though few, if any, of former 
ve submitted are designed with any recognition 
of the principles which govern the construction of such 
devices. The United States Naval Liquid Fuel Board 
has recently completed an extensive series of tests on the 
relative evaporative efficiency of coal and petroleum, with 
the result that it has arrived at the following conclusions, 
which will be of interest to users of liquid fuel. The 
board thinks that the various schemes for superheating 
the atomised oil, or for converting it into gas before 
leaving the burner, are of doubtful value. The ordinary 
users of liquid fuel should avoid purchasing any type of 
burner whose capabilities are advertised as extendin 
beyond atomising and supplying the oil uniformly an 
continuously ; and no burners should be used which have 
not been designed and manufacturéd by firms who have a 


thorough knowledge of the work. Good workmanship, 
high quality of material, and experience in the general in- 
stallation of oil-fuel appliances, are the chief factors that go 
to make successful working. One thing considered to fe 
particularly necessary, however, is that the design of the 
valves is such that a uniform and small supply of oil can 
be admitted, and that the pressure of the spraying 
medium is under proper control. Some of the points to 
be borne in mind are :—That the burner should be capable 
of easy installation and operation, with a form of con- 
struction that will allow of a rapid examination and quick 
renewal of parts, for any burner that does not oom 
with these requirements is unfit for marine use. The 
actual form of the burner has in itself little influence 


on the economical efficiency. For certain purposes . 


the single form of Y-burner, where the fuel enters through 
one branch and the spraying medium through the other, 
will be found to answer, but whatever the form the simpler 
it is the better. The board considéred that there was a 
tendency on the part of users to instal too few burners, 
for these ought to be in duplicate, on account of the 
liability of all burners to sometimes clog up. The cost 
of a few extra burners is not great in comparison to the 
loss that may be incurred by the lack of them. All 
burners should be‘so installed that their flames may 
point somewhere near the centre of the furnace, and care 
should be taken that the oil is not injected directly on a 
heating surface. 








CanapDIAN Etxcrric Rat.ways.—The number of pas- 
sengers carried last year upon Canadian electrical railways 
was ° 167,703,958, as compared with 145,609,993 in‘ 1902, 
and 132,885,258 in 1901. The aggregate distance run in 
1903 was 39,721,153 miles, as compared with 36,711,130 
miles and 34,547,975 miles. The bond and share capital 
raised at the close of 1903 was 46,852,084 dols., as com- 
pared with 41,755,662 dols. at the close of 1902, and 


39,900,265 dols. at the close of 1901. The revenue col-: 


lected last year was 7,777,324 dols,, as compared with 
6,865,907 dols. in 1902, and 6,283,666 dols. in 1901. 
The working expenses last year were 5,018,779 dols., 


as compared with 4,140,420 dols. and 3,699,283 dols, ° 


The length of single track in cing last year was 
454? miles, while the length of double track was 1924 


miles. In 1902 there were 421} miles of ‘single’ 


track and 188 miles of double track; and in 1901, 376} 
miles of single track and 179 miles of double track. ‘ The 
length of line in operation in each province last year was : 
Ontario—single track, 273 miles; double track; 87} miles; 
Quebec—single track, 96 miles ; double track, 824 miles ; 
British Columbia—single track, 41} miles.; double track, 
6} miles ; New Brunswick—single track, 10 miles ; double 
track, 24 miles; Nova Scotia—single track,‘ 2? miles ; 
double track, 24 miles; Manitoba—single track;-10 miles; 
double track, 12 miles. The number of motor-cars at 
work last year was 2053, 4s compared with 1895 in 1902 
and 1853 in 1901; while the number of trailers was 298 
last year, as compared with 326 and 302. The number of 
snow-sweepers and snow-ploughs last year was 109, as 
ccempared with 97 and 85. 

Bexeran Coat-Minina.—The production of coal in the 
Hainaut last year amounted to 16,544,570 tons, °This 





total,* it should be observed, represents the quantity. 


available for sale and consumption. What: may be 
termed the gross extracticn was somewhat larger.. . The 
value of last year’s extraction was 8,668,719/. The ex- 
traction of coal effected in the Hainaut in the fourteen 
years ending with 1903 inclusive was as follows—the 
average value per ton is also appended :— 


Year. Tons, heme 
8. da. ; 
1890 és, 000k ee ae ee 
1891 ian dew ap wala oR 911. 
1892 0 6a ee re 14,253,760 os . 
1893 e ols oe ie 14,071,430 7 6 
1894 an ae pe ve 15,016,050 6 7 
1895 Pes ae oe “ 14,892,430 7 6 
1896 as a “ *< 16,491,320 £6 * 
1897 rye mn oy ba 15,422,800 8 2 
1898 a Pa a iy 15,861,169 8 9 
1899 as oe ee 7“ 15,681,380 10 0 
1900 16,532,630 14 0 
1901 15,683,500 12. 2 
1902 ee oe Re ae 15,886,970 10 8 
1903 16,544,570 10 6 


The average profit realised during the. 14 years has been 
subject to great fluctuations. In 1890 it stood at 2s. 2d. 
per ton ; in 1891, at 1s. 5d. per ton; in 1892, at 5d. per 
ton; in 1893, at 3d. per ton; in 1894, at 4d. per ton; in 
1895, at 44d. per ton; in 1896, at 5d. per ton; in 1897, at 
. per ton ; in 1898, at 94d. per ton ; in 1899, at 1s. 4d. per 
ton; in 1900, at 3s. 2d. per ton ;.in 1901, at 1s. 9d. per ton; in 
1902, at 1s. 1d. per ton; and in 1903, at 10d. per ton. It will 
be seen that in spite of every effort to realisea profit of some 
kind, the net return of each year has been largely dependent 
upon sale prices. The best profit in any one year was ob- 
tained in 1900, and prices were then at their highest. The 
average annual production of each working miner during 
fourteen years was as follows: 1890, 173 tons; 1891, 1892, 
and 1893, 164 tons; 1894, 174 tons ; 1895, 170 tons; 1896, 
177 tons ; 1897, 176 tons; 1898, 177 tons ; 1899, 171 tons; 
1900, 163 tons; 1901, 172 tons; 1902, 164 tons ; and 1903, 
165 tons.. The average number of workpeople employed 
last year in coal-mining in the Hainaut was 100,372. 
Coal-miners’ wages have shown, upon the whole, a ten- 
dency to advance in the Hainaut during the last fourteen 

ears, but —T have been rather slipping back since 1900. 
in that year the average was 2s. 6d. per man per day, 
last Fy the cvrresponding average had declined to 
2s. 5d. per man per day. he number of women em- 
ployed in coal-mining in the Hainaut is being steadily 
reduced. In 1891, 637 females, upwards of twenty-one 








years of age, were employed below ground. In 1903 the 
corresponding number had been reduced fo 48, 
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NOTICES OF MEETINGS. 


Socrety or CugmicaL Inpustry — Lonpon Sxcrion. — Monday, 
November 7, at the Chemical Society’s Rooms, Burlington 
House, Piccadilly. The following paper will be read and dis- 
cussed :—“ The Trend of Invention in Chemical Industry,” by Mr. 
J. Fletcher Moulton, K.C., M.P., F.R.S. 

Society or ENGINEERS.—Monday, November 7, at the Royal 
United Service Institution, Whitehall, a paper will be read 
entitled ‘‘ Recent Developments in Crushing and Concentrating 
Machines,” by Mr. James Thame. The chair will be taken at 
7.30 p.m. precisely. 

THe INstTiTUTE OF MARINE ENGINEERS.—Monday, November 7, 
at 8 p.m., Illustrated Lecture, ‘‘A Trip to New Zealand,” by Mr. 
— Feil (Prizeman, Society of Arts). Lantern Views. Ladies’ 

ight. 

Tue INstirutTion oF Civit ENGINEERS.—Tuesday, November 8, 
at 8 p.m. ‘Coast Erosion,” by Mr. Alfred Edward Carey, 
M. Inst. O.E.; and ‘' Erosion on the Holderness Coast of York- 
shire,” by Mr. Ernest Romney Matthews. 

Tue INSTITUTION OF ELECTRICAL ENGINBERS.—Thursday, Novem- 
ber 10, at 8 p.m., at the Institution of Civil Engineers, when the 
premiums awarded for papers read or published during the session 
1903-4 will be presented, and when the president, Mr. Alexander 
Siemens, will deliver his inaugural address. 

PuysicaL Society oF Lonpon.—Friday, November 11, at 8 p.m., 
at the Royal College of Science, Exhibition-road, South Kensing- 
ton. Agenda :—1. “‘ Investigation of the Variations of Magnetic 
Hysteresis with Frequency,” by Professor T. R. Lyle. 2. ‘‘ The 
Determination of the Mean Spherical Candle-Power of Incandes- 
cent and Arc-Lamps,” by Mr. G. B. Dyke. 3. ‘‘ Exhibition of 
Physical Apparatus,” by Mr. Robert Paul. 








Reaping - CasEs. — Reading - cases ‘for contain twenty - six 
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and Mr. H. V. Holmes, 9657- Monadnock Block, Chicago. 
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SHIP “ DOMINION.” 





THE CONDITIONS OF WARSHIP 
TRIALS. 


Tue explanation offered by the naval engineer 
for occasional breakdowns of the machinery of 
warships, and for inability to attain the results 
achieved on the official contract tests, is usually 
that the conditions observed when the machinery is 
tested are more conducive to satisfactory perform- 
ances than those obtaining in the service, and 
especially under war regulations. In a few instances 
this is probably a full explanation ; in other cases 
we fear it is made, and is accepted, with the con- 
sciousness that there are no definite means of 
verifying its accuracy. The Admiralty have at last 
decided to put the matter beyond cavil by specify- 
ing for all future ships that contractors’ trials must 
be run under war conditions, which, as we shall 
presently show, are very onerous as applied to un- 
tried machinery. Some firms have protested that 
the difficulties of such a course are too great. 
Several firms have, however, been induced to con- 
duct the official trials under the new conditions, 
although this was not an item in their contract, and 
although the engines were not designed with this 
important change of procedure in view. The first 
ship to carry through her ofticial tests under this 
arrangement is the Dominion, built by the Vickers 
Company, and the results recorded in another 
column are, therefore, of exceptional interest. 
Their significance can only be appreciated by a 
review of the whole subject. 

First, in justice to the Navy Department, it 
should be stated that breakdowns of warship 
machinery are no more frequent than is the case 
with merchant ships, and are less frequent than is 
the experience with other navies. The only differ- 
ence is, perhaps, that more is heard of them in the 
daily Press, while in technical papers more is 
written of them, as they often raise important 
questions in dynamics and mechanics. Recently, 


g| too, the failures of new ships to attain, after com- 


missioning, the same results as were realised on 
contractors’ tests, have been the exception rather 
than the rule. They have occurred usually in large 
cruisers with powerful machinery embodying depar- 
tures from previous practice. Warship trials have 
in the past been conducted with little or no limit so 
far as numbers of men in attendance was concerned ; 
and the same remark may be applied to stores, 
excepting only coal. In the case of lubricating oil, 
for instance, the amount used on some trials was 
far in excess of the quantity available on commis- 
sion—the storage capacity required for such an 
amount of oil would be prohibitive. It may be 
easy to run machinery at full power, even if the 


| lubricating system is not as perfect as it should 


be, so long as oil may be poured over crank, and 
crosshead and main bearings, on guide surfaces, or 


1| thrusts, without stint ; whereas if the supply were 


limited to the flow through service pipes, attention 





| would be directed to the defects in the arrange- 








ments made for distributing lubricants. Naval 
officers urge that most of the defects due to mecha- 
nical causes are attributable to this one reason. 

There are other defects, which, although latent 
during contractors’ trials, develop afterwards, when 
the engines have been subjeeted to further stresses 
while in commission. In a large number of cases 
bearings have given trouble. Many such instances 
are due to defective. arrangements for supervision 
when the vessel is in commission, or to an insuffi- 
ciency of experienced officers, and not to initial 
faults in design. But there are many of an 
engine in which defects may be latent, only to dis- 
cover themselves in time. As typical sources of 
trouble, there may be instanced piston-rod pack- 
ings and white metal in bearings. Difficulty often 
arises immediately after the ship is. commissioned, 
and the frequent refitting of the piston -rod 
packings keeps the engine-room staff busy and 
anxious. All bearings feel the stress of use, If 
the white metal has not been properly fitted 
in the first instance, it will gradually work 
loose, crack and split, and lead to _ heating, 
especially where the brasses have not been 
‘tinned ” so as to ensure the white metal 
and the brass shell being in absolute close contact 
or solid. Many contractors omit this tinning, 
being content to hammer the white metal solid. 
This lasts through the contractors’ trials, and, 
perhaps, for a few months of the commission ; but 
it is apt, sooner rather than later, to give trouble. 
Inferior white metal is another cause of disappoint- 
ment. All specifications provide for chemical 
analyses, but although this may establish perfection 
in the composition, trouble may arise owing to the 
overheating of the metal when it is run into the 
bearing, as under those conditions it becomes gritty. 
These are the material defects stated in defence of 
the naval engineer: we are not concerned for the 
moment with the personal equation. 

With the view of assimilating the conditions ob- 
served on contractors’ trials with service working, 
the Admiralty has specified the following conditions 
to be observed in all ships built in the future :— 
1. No water is to be used on the bearings during 
trials, 2. The service oil-tanks and other ser- 
vice fittings only are to be used for the supply 
of oil. 3. The total ¢Glearances between bear- 
ings are not to exceed certain limits. 4. The 
number of persons employed on duty either in the 
engine-rooms or looking after all the work in the 
boiler-rooms, except firemen, is not to exceed a 
certain limit. This includes the foreman and 
chargemen, but not the company’s representative 
in charge. 5. The hatches, doors, and valves, 
automatic or otherwise, below the armoured deck, 
are to be closed as soon as the anchor is off 
the ground, and not to be opened until the anchor 
is let go again, except in the following cases :—(a) 
For purposes of ventilating for half-an-hour in a 
day, or for so long as the captain may consider 
necessary. (b) In such parts of the ship, where- 
ever necessary, where men who are employed are 
sleeping. In cases (a) and (b) men should be 
stationed so that these openings could be closed if 
so ordered. 6. The doors between the engine-room 
and stokeholds are to be kept closed. 7. All 
bunker-doors are to be closed, with the exception 
of those from which the coal is. being worked, and, 
if required, one communicating door to one adja- 
cent bunker only ; but, wherever possible, such 
bunker-doors are to be kept closed. 

We may consider these conditions seriatim. As 
to the use of water on the bearings, we have seen 
on trials great variations in practice, even in sister- 
ships engined by different firms. In one case 
no extra water was used; in the other fire-hose 
with a good pressure made it advisable to wear 
oil-skins and sou’-westers in the engine-room. 
The latter condition may be justifiable in the stress 
of a running fight, where everything depends on a 
speed in excess of the best formerly attained ; 
but for the designed power it must be regarded as 
abnormal. The importance of limiting the supply 
of oil has already been dealt with. In the matter 
of clearances the Admiralty have now prescribed 
for battleship engines, in the case of main bearings, 
the limit should not exceed , {$5 in.; in cross-heads, 
12% in.; and crank-heads, 7§§5 in. In cruisers 
with higher piston speeds and lighter shafts these 
limits are still less. These, we.think, conform 
with the best practice. With true alignment, well- 
prepared surfaces, accurate machinery, and eflicient 
means of lubrication, there should be no difficulty 
in running the machinery with these limits. In the 
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Dominion the corresponding maximum clearances 
were respectively y%fg'in., -7}§5 in., and 7335 in. 
We have known in nayal work of limits quite equal 
to double these figures, The difficulty is that with 
wide limits trouble arises owing to sudden and 
frequent variations in the speed of ships working in 
squadrons, 

Difficulty presents itself in connection with 
the number of men: engaged in the engine-room 
during. a trial. It will be conceded that new 
machinery, practically untried, demands more 
vigilance, especially with the limitations as to oil 
and water, than engines which, by long running, 
have disclosed their faults or established their trust- 
worthiness. The contractors, however, are free to 
have as many preliminary trials as they choose. In 
the case of the Dominion, a battleship with engines 
of 18,000 indicated horse-power, there were only 
two runs prior to the official tests—one on the way 
from Barrow-in-Furness to the Clyde, and the other 
a spin of six hours’ duration on the day preceding 
the trials. The builders’ experience of warship 
machinery, and the confidence which comes from a 
long series of successes, however, induced them to 
embark on a series of trials, two of 30 hours’ dura- 
tion and one of & hours’ duration, which were 
carried out between Thursday and Tuesday in irre- 
ducible time, and with uniformly satisfactory 
results, as indicated in another column. The 
engine-room staff on the 30 hours’ trial was 
limited to 22, and on the full-power trial to 29, 
numbers determined by a consideration of the 
working in three shifts by the service comple- 
ment of the ship. The boilers were worked en- 
tirely by the naval stokers, with chief stokers in 
charge of each boiler-room, supervised by officers. 
The service complement will include one engineer- 
commander, two lieutenants or sub-lieutenants, 
three artificer-engineers, three chief engine-room 
artificers, twelve engine-room artificers, seven chief 
stokers, seventeen leading stokers, and 120 stokers. 
On trials of similar ships of about the same horse- 
power fifty to sixty men have been engaged on 
contractors’ trials, many of them certificated sea- 
going engineers. The Dominion has proved that 
in this respect also the new condition has been 
fulfilled, although it will be conceded that the 
measure of responsibility is greater. 

The closing down of the machinery spaces, as 
stipulated in the conditions 5 to 7, is a still more 
serious item, so far as the contractors are con- 
cerned. When orders are given in service for 
general quarters—the war condition—they involve 
the closing down of all doors, &c., and in ordinary 
steaming attempts are now being made to work 
under those conditions. It has, however, long 
been an ambition of the naval designer to approxi- 
mate to the ideal state so far as the armoured deck 
is concerned, and as far back as the early ’seventies 
trials were made in the old Vanguard with a 
closed-in engine-room. The results were satis- 
factory, but there was lacking the courage neces- 
sary to carry the scheme out with permanent 
armoured decks over the engine-room, with its 
difficulties as to ventilation and _ supervision. 
As to the former, the experience in the Dominion 
is encouraging. For each engine-room there are 
four sirocco fans—two of 25-in. diameter, for supply- 
ing air, and two of 30-in. diameter, for exhausting 
air, the former at the after corners, and the latter 
at the forward end, where the heat is greatest. 
These run at 400 revolutions, and supply 15,000 
cubic feet per minute. From the supply main 
there are delivery trunks to various levels ; and, 
so far as concerns the lower part of the engine- 
room—below the level of the cylinders—the tem- 
perature was from 90 deg. to 100 deg. Fahr. ; but 
above this it was greater, attaining in the vicinity 
of the high-pressure cylinder a maximum of 130 deg. 
Fahr. The external temperature was 50 deg. 
Fahr. at night and 59 deg. Fahr., in the shade, by 
day. Thus only on the oiling, &c., platforms, 
where work is intermittent, did the temperature 
reach an abnormal height. The restrictive regula- 
tion, of course, greatly hindered supervision. This 
is inevitable ; but in war it is always the lesser 
evil that must be chosen. It is important to provide 
against attack by shell and torpedo, and this closing- 
down is the only available preventive measure ; 
in peace supervision is the primary consideration. 
In war the case must be met by more experienced 
and skilful men in each department. On the 
Dominion’s trial Messrs. Vickers’ staff was adequate, 
so that even from this standpoint the conditions 
have been proved amply realisable. 





The duration of trials continues as before. Ten 
years ago a change was made ; then the continuous 
steaming speed (usually regarded as at three-fourths 
of the total power) was only required for four 
hours, while in the succeeding four hours full speed 
had to be maintained. But it was arranged, when 
water-tube boilers were introduced, that, following 
upon the 30 hours’ trial at one-fifth or cruising 
power, there should be a 30 hours’ trial at 75 per 
cent. of the total power, with an 8 hours’ run at full 
power. At the beginning of the new system a day or 
two usually elapsed between succeeding trials ; but 
with the Dominion, as in one or two earlier ships, 
the intervals were only a few hours—-7} hours in 
one case and 20 hours in the other. The trials 
specified by foreign navies are less stringent. In 
the United States the full-power trial is only of 
4 hours’ duration, and there is, in addition, a 24 
hours’ trial at 66 per cent. of the full power. In 
France the full-power trial is of the same duration 
as in the British Navy, with a 24 hours’ trial 
at cruising speed. In the case of Japan there is 
a full-power trial of 6 hours, including four runs 
over a course of at least 10 miles in length. In 
Russia there is a run of from 2 to 6 hours’ duration 
at full power, and with the coal consumption care- 
fully measured. There is also a trip of 2 to 6 hours 
at quarter power, the coal consumption being noted 
to determine the radius of action. Between the 
two runs the fires may be cleaned, but the engines 
and boilers must not be touched. For the large 
ships of the German Navy the conditions of trial 
are usually—(1) one 6 heurs’ run at maximum 
capacity ; (2) one 24 hours’ run at seven-tenths full 
power, the coal burned. being weighed ; (3) one 
24 hours’ run at about two-tenths full power, and 
with the coal weighed. 








THE ENGINEER AND INDIA. 

AttHouGH all of us have not the mental grasp of 
the famous statesman who was reputed to think 
in continents, some:measure of this ability is neces- 
sary to form an adequate conception of the British 
Empire at the present day. Of recent years public 
interest has somewhat awakened as to the mag- 
nitude and complexity of an organisation which 
embraces more than a quarter of the human race, 
though few realise, even yet, the vastness of some 
of the units of which the Empire is composed. 
Fewer still understand the machinery by which 
such a fabric is built up, or have cared to examine 
the actual processes by which civilisation, law, and 
order are established in lands where anarchy and 
ignorance have reigned from the beginning. The 
object of civilisation is to utilise the natural 
resources of a country and the abilities of its 
people in the most efficient manner, so that a 
dense population may be supported, and, con- 
currently, to so regulate the community that life 
and property are respected, and, as far’ as_pos- 
sible, every member shall enjoy an equal share 
in the general prosperity. The second of these 
two aspects of civilisation is purely political, and 
the names of great administrators who have moulded 
the constitution of a country stand out so promi- 
nently in history as to obscure the records of those 
whose duty it has been to subjugate Nature and to 
make the work of the ruler possible. The history 
of every great empire will show how intimately 
both its authority over its outlying possessions and 
the welfare of its people at home depended upon 
the arts of the engineer. Egypt found the means 
of supporting a dense population by irrigation 
works carried out ona gigantic scale ; Rome marked 
her paths of conquest by the construction of roads 
and bridges; and our own Empire would not be 
possible without the means of communication that 
we owe to the engineer. Railways, steamships, 
and telegraphs minimise the effect of distance and 
all the difficulties of administration that distance 
involves, so that the size of a self-contained com- 
munity is no longer limited, as formerly, by geo- 
graphical considerations. 

The part which engineering has played in the 
progress of one part of the Empire—India—formed 
the subject of the presidential address by Sir 
Guilford Lindsey Molesworth, K.C.I.E., to the 
Institution of Civil Engineers last Tuesday evening. 
Few men could be better fitted to speak on such a 
subject than the new President of the Institution, 
who has been occupied for more than thirty years 
of his professional career in connection with the 
public works of the Indian Government. The size 
and importance of India are generally underestimated 








by those who have never lived in the country. It 
is a vast aggregation of countries, equal in area and 
population to the whole of the European nations, 
with the exception of Russia, and speaking forty 
different languages.. Its natural resources, as Sir 
Guilford reminded his audience, are enormous, 
though as yet to a great extent undeveloped. 
The coal-fields, so far as they have been ex- 
plored, cover an area almost equal to that of 
England and Wales, and contain seams from 70 ft. 
to 100 ft. in thickness. Iron ore of the greatest 
purity exists in profusion, whole ranges of hills 
being formed of it, and almost every mineral and 
metal is found in the country. Huge forests of 
timber exist, and the soil produces food-stuffs and 
crops of industrial value of infinite variety. There 
are millions of horse-power available in the 
water flowing from the mountain ranges which 
can be put to use as soon as ever the indus- 
trial conditions warrant it; and native labour 
is cheap and intelligent. 

It will be seen what a vast field lies open for 
the engineer, for the manufacturing possibilities 
of the country are enormous, and as yet, com- 
paratively speaking, nothing has been done to 
develop them. Up to the present the work 
of the engineer has consisted mainly in laying 
the foundations for the future prosperity of the 
land. Systems of roads, water-ways, and railways 
first had to be constructed to link up the various 
States with the object of mutual trade and inter- 
course. Some of these works were constructed 
more for political than industrial reasons, but they 
made it possible for the first time for passengers 
and merchandise to travel rapidly and safely, and 
thus allowed the civilising influence of trade to assist 
in the establishment of order and prosperity. One of 
the greatest difficulties with which the Government 
had to contend was the protection of the people from 
the devastating floods and droughts which in some 
years laid waste whole provinces, and caused the 
helpless natives to die of starvation by thousands. 
The variation and uncertainty of the rainfall render 
the inhabitants of many parts of India entirely 
dependent upon irrigation for their existence. 
The necessity for the extension of irrigation works 
and means of communication is shown by the fact 
that forty years ago, when the famine occurred, 
in Orissa, although grain was plentiful in other 
districts, and the authorities spent 14 million ster- 
ling on relief works, one million persons—or a 
quarter of the total population of the province— 
perished through starvation. Again, in the years 
1877-8 the famine was so bad that the death-rate 
was 5} millions over that in normal years, the 
birth-rate being less by 2 millions. Apart from the 
suffering and distress caused by these continual 
famines, and the checks they imposed on the deve- 
lopment of the country, the cost of relieving the 
destitution they occasioned was very considerable, 
During the five years 1873-8 the actual expenditure 
for this purpose amounted to 16} millions sterling. 

The public works which have been instituted 
with the object of preventing famine consist of : 
irrigation systems, to make the agricultural districts 
less dependent on the annual rainfall; improved 
means of communication, to enable grain to be sent 
from more fortunate localities into the famine- 
stricken area; and relief works, to find remunera- 
tive employment for the starving population during 
the actual period of scarcity. The necessity for 
such works was first realised by Lord Dalhousie 
about fifty years ago, though for many years after 
they were started the heavy cost they involved 
called forth violent opposition from many people 
who would have preferred temporary economy at 
the expense of the future. Although from the 
nature of things many of the works were not carried 
out with a view to an immediate financial return, 
now that they have been in existence long enough 
to be properly appreciated, the wisdom of the policy 
which gave rise to them is confirmed, and they have 
yielded a revenue to the State of about 2} millions 
sterling. Their indirect benefits cannot be exactly 
estimated, but we find the India of to-day a very. 
much more prosperous country than it was fifty 
years ago; the financial position is sound, the in- 
ternal organisation, both military and civil, at 4 
very high state of efficiency, and the contentment 
and loyalty of the natives assured. It is not too 
much to attribute this state of affairs principally 
to the engineering works undertaken for the benefit 
of the country. Tho net earnings of the Indian 
railways last year amounted to 124 millions ster- 


jling, or 5$ per cent. on the capital cost, though 
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much of this is earmarked forthe extension of 
the system. “The net revenue from the irrigation 
works, after deducting interest and maintenance 
charges, reaches nearly 14 million sterling... The 


prosperity of a country is often judged by the.sum’ 


deposited in savings banks, and this, we learn 
from the President’s address, has risen from 
less than *4 to 74 million pounds, nine-tenths of 
which is deposited by natives, while private 
deposits have. increased from 6 to 28} millions 
sterling. The taxation of the country only amounts 
to 23d. per head, in spite of the burdens laid on 
the exchequer by plague, famine, and war. The 
190,000 miles of telegraph line, nearly all con- 
structed since the Mutiny, bring in a revenue of 
240,0001. 

Railways and telegraphs were, of course, un- 
known before the British occupation, but irriga- 
tion works had been carried on from the very 
earliest times. Ruins of enormous water works, 
found in districts now covered with a dense 
jungle, testify to the high state of irrigation engi- 
neering which existed centuries ago, and enabled 
the land to support a dense and highly civilised 
population... The restoration of the old: tanks, 
which are to be found in‘nearly every part of the 
country; would again allow the waste lands to be cul- 
tivated.as formerly, and of late years many of them 
have been put into a state of repair and usefulness. 
The Giants’ Tank, one of the most noteworthy of 
these, was originally made in the fifth century, 
and the old embankments can still be traced for 
15 miles in the jungle. The art of irrigation seems 
to have flourished particularly in Ceylon, where 
there are records of a large tank having been con- 
structed 2400 years ago. In the eighth century the 
King of Kashmir sent to Ceylon.for engineers to 
form a lake in his dominions. The Tissewawa tank, 
built 2000 years ago, with an area of 4000 acres, 
served to irrigate the whole of the country between 
the Great Dagoba and the sea, but is now in ruins, 
though much of the old embankment remains. The 
abolition of forced labour by the British Govern- 
ment is not an unmixed blessing to the natives, as 
it has resulted in the decay of many of the Cingalese 
tanks, with consequent distress in the districts 
served by them. On the mainland we also find 
widespread indications of artificial irrigation works 
of former times. In the Madras presidency, before 
British rule, there were in existence about 50,000 
large and small tanks, and 30,000 miles of embank- 
ment, the Poniari Tank alone having an area of 
between 60,and 70 square miles, and an embank- 
ment 30 miles long. ‘The area under irrigation in 
British India is about 44 million acres, of which 
17 million are irrigated by canals, 8 million by 
tanks, and 19 million from wells and other sources. 
The canals are principally found in Northern India, 
and one, the Ganges Perennial Canal, is worthy to 
be ranked among the greatest triumphs of engi- 
neering. -It serves a huge tract of country 
extending 360 miles from,its head works, and, 
apart from its size and importance, it contains 
many .features of great interest. -Two rivers, 
about 200 ft. and 300 ft. wide respectively, 
are carried over it on masonry, aqueducts, and a 
level-crossing for the passage of the flood-waters of 
the Rutmoo River is another costly work that had 
to be undertaken. Normally the Rutmoo River 
flows through a siphon under the canal, but when 
in flood, sluices are closed across the canal, and 
the. river allowed to flow across the bed of 
the canal. There are altogether 47 regulating 
sluices at thé..crossing, each. 10 ft. in width. 

he canal crosses*the Solani’ Valley by an aque- 
duct and. embankment, .together, 2} miles in 
length. The section of the water-way at this point 
is 170 ft. broad by 12 ft. deep, and 7000 cubic feet 
of water pass per second. Many other canals have 
been constructed in recent years, and vast tracts 
of waste land thus brought under cultivation ; 
but much irrigation work remains to be done before 
he whole of the rainfall is used to the best advan- 
ave, 

Water-power is plentiful in the hilly districts, 
though up to the present little has been done 
towards its utilisation. The Kolar Goldfields 
receive nearly 5000 horse-power, transmitted elec- 
trically at 30,000 volts pressure, from the Cauvery 
F alls, 91 miles distant, and the Wellington Cordite 
Factory, in the Nilgiri Hills; uses about 1000 horse- 
ower, derived from turbine-driven alternators. 
he extreme cheapness of labour is, no doubt, a 
reason for the backwardness shown in the develop- 
ment of water-power, but as manufacturing Works 





increase the natural sources of power will be taken 
advantage of. ; 

The branch of public works which has shown the 
most immediate effect in developing. the resources 
of the country is undoubtedly the railway system, 
and with this. Sir Guilford: Molesworth was 
very closely associated. The first railway in 
Ceylon, from Colombo to Kandy, . was opened 
in 1866, and has. since been taken over-by the 
State, and now contributes largely to the revenue 
of the colony. On the mainland the railway 
system may be said to date from 1853, when 
Lord Dalhousie recommended the construction of 
the great trunk lines, which-were afterward con- 
structed by companies under a guarantee from the 
State. In 1870 the Government took over the con- 
struction and management of all new lines, purchas- 
ing existing linesfrom the companies as the contracts 
expired. Unfortunately, in constructing railways a 
uniform gauge was not insisted upon,-and thus we 
now find in India four different gauges—5 ft. 6 in., 
3 ft. 3gin., 2 ft. 6in., and 2 ft.- The confusion 
caused by a break of gauge, particularly in war 
time, was realised by Lord Roberts, then Quarter- 
master-General ; and in consequence of his repre- 
sentations, the metre gauge, was changed to stan- 
dard on all the frontier lines. The extra expense 
in constructing broad-gauge over narrow-gauge 
railways is inconsiderable in view of the advan- 
tages of keeping to a standard size of rolling-stock, 
particularly as the acquisition of the necessary land 
is not so costly a matter as in older countries. The 
cost of working is not very different for any gauge. 
The engineering problems connected with the con- 
struction of many of, the Indian railways are very 
difficult on account of the vast size and peculiar 
features of the rivers which have to be traversed. 
The periodic floods bring down great quantities’ of 
silt, which fills up the bed and. tends to change 
the course of the river, often diverting it several 
miles from its old channel: The rivers in: many 
cases rapidly erode their banks, and. deposit 
the material in the water-course in the form of 
shifting sand-banks. Sometimes the erosive pro- 
perties of the rivers can be turned to good ac- 
count by checking the flow at certain points by 
temporary or permanent groynes, and thus caus- 
ing a deposit of silt where required. When the 
river has been caused to cut for itself a compara- 
tively deep channel, it is much less liable to wander 
than when its bed is broad and the water shallow. 
The bridge-work which has to be carried out. is 
also a costly feature of many railways. The foun- 
dations are often in alluvial deposit and have to be 
sunk to a great depth, and the width of the rivers 
entails a great length of bridging. There are ten 
exathples of railway bridges more than three- 
quarters of a mile long, one more than a mile and 
a quarter, two more than a mile and a half, and 
one more than a mile and three-quarters long. 

The development of the harbour accommodation 
of India is as yet almost untouched. On the whole 
of the coast between Calcutta and Bombay there 
is not a single port at which vessels can lie along- 
side a wharf and be loaded without the employment 
of lighters, and during the monsoon the landing of 
goods is both costly and dangerous. The great 
breakwater at Madras does not achieve its purpose, 
and other possible ports have either been entirely 
neglected or their natural advantages inadequately 
developed. 

. Although:the manufactures and industries of the 
country are steadily improving, and, by a measure 
of protection from foreign competition during the 
early stages, might make much more rapid strides, 
the opening up of. the country, the extension of 
irrigation, and the building of works and factories, 
still afford an unlimited field for the engineer. The 
prosperity and development of India in the future, 
as in the past, depend upon engineering works at 
least as much as upon wise administration ; and if 
the rate of progress made in the last few years be 
continued, the country will take that place in the 
Empire which, by virtue of its wealth and import- 
ance, it should rightly occupy. 

The public works of India must ever have a great 
interest for the members of the Institution of Civil 
Engineers, many of whom have taken such ‘a large 
part in their design and management ; and it was 
only fitting that the engineering features of the 
country should form the presidential address to 
the Institution by Sir Guilford Molesworth, who 
speaks froma deep knowledge of the subject, and to 
whom India owes so much of her present transpor- 
tation facilities. , 





NEW SOUTH WALES RAILWAYS. 


Waui.e agriculture in the Australian Colonies has 


recently experienced more favourable meteorological 


conditions than has been the case for several years, 
the result of the seven years’ drought is still mani- 
fest in many directions. This is not surprising, as 
the country, apart altogether from the shortage of 
harvests, has been reduced to a serious financial 
condition owing to land speculation and other move- 
ments, which, like all exciting stimulants, tend to 
ultimately aggravate the evil, and to bring about 
lengthy collapse. The lesson, we hope, has now 
been ‘learnt; and now that matters seem to be 
improving, it is to be hoped that a greater measure 
of stability will characterise all commercial under- 
takings, and that, especially, a wise discretion will 
be exercised .where the demands of isolated com- 
munities and interested organisations are not 
strictly for the general weal. We have no wish to 
enter again upon the question of the tendency of 
labour societies to exert undue influence without 
proper regard to the ultimate effect upon the 
Commonwealth ; but there is another and equally 
serious excess to which it is important that atten- 
tion should be drawn. There is always present 
with Government-owned railways a tendency for an 
isolated district to agitate for facilities without due 
appreciation of the merits or demerits of the case ; 
and although it is always desirable in a new country 
to encourage industry by promoting railways in 
advance of the requirements, great discretion is 
necessary to insure that the loss thus involved, even 
temporarily, will not be a serious drag on the whole 
system for any number of years. 

We are led to direct attention to this, particular 
question because we find that two-thirds of the 
whole railway system in New South Wales is made 


up of lines, some of them of considerable age, which 
entail a serious loss upon’ the colonial system. 


There are 1806 miles of lines, completed prior to 
1902, :which have involved a capital outlay of over 
17 millions sterling, and these, during the past 
year, have incurred a loss of 423,0001. ; in other 
words, the net earnings have failed to pay the 
interest of 34 per cent. on the capital expenditure 
incurred in their construction. New lines opened 
since 1902 have added to this loss, bringing it up 
to the large total of over 440,000/. No. one will 
dispute the fact that pioneer lines confer indirect 
advantage upon the communities concerned, but 
the question for a prudent Government to consider 
is whether greater good could not have been con- 
ferred upon a greater number for the same sum. 
The Railway Commissioners, Messrs. Charles Oliver 
and W. M.’Fehon, direct special attention to this 
question, and urge that while it may with some 
confidence be anticipated that more prosperous 
times are approaching, it is necessary, in order to 
assist towards the restoration of the railway finances 
to a satisfactory position, that the construction 
of unprofitable lines should be suspended until the 
present annual loss is substantially reduced. This 
is the more important as, within a comparatively 
short period, the railways will be called upon to 
pay interest on the capital cost of the new station 
at Redfern, which, while affording much-needed 
additional facilities for traffic working, will produce 
no material monetary return towards payment for 
the annual interest charge. During the past year 
there were open for traffic pioneer lines totallin 
140 miles, while there are under construction 170 
more miles, 

The total losses on the working of the whole of 
the railway system, extending to 3280? miles, was 
306,6761. during the past year ; in other words; the 
earnings, after paying working expenses, only 
amounted to 1,177,4731., while the interest at 3.565 
per cent. on the 42} millions sterling of capital in- 
volved totalled 1,484,149/. This loss is less than 
it was in the previous year; but the period of 
drought culminated then in a condition which, 
happily, was unprecedented, and which, it is 
hoped, may never be repeated. There was an in- 
crease of 121,5201. in the revenue as compared with 
that of the previous year, while the expenses were 
73591. less’; the net return was thus greater to the 
extent of 128,8791. The net receipts were equal to 
2.8 per cent. on the capital invested, as compared 
with 2.53 per cent. in the previous year. But in 
normal years the return practically equals the 34 
per cent. at which the Government has borrowed 
the money required for the construction of the 
railways.’ Practically all along the line there has 
been an improvement in the conditions of the pre- 
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vious year, but the state of affairs is still far from 
normal, owing to the slow financial recuperative 
power of the colonists. 

The passenger traffic last year showed satisfactory 
improvement, the number of passengers having 
increased by 1,408,551, and the receipts by 27,0941. 
One-half of the aggregate number of ordinary pas- 
sengers is accounted for by purely local traffic within 
22 miles of Sydney and Newcastle. The number of 
ordinary suburban passengers is over 14 millions ; 
adding to this workmen’s and season-ticket holders’ 
journeys, we have a total of over 30 million sub- 
urban trips. The mean distance travelled was 6.09 
miles, and the average fare, 0.47d. per mile ; but 
this latter figure is naturally affected by the work- 
men and season-ticket rates. In any case, how- 
ever, there has been a reduction of more than 30 
per cent. on the suburban rates obtaining before 
the Railway Commissioners took over their work in 
1888. Itis quite evident that the tramway traflic 
in these two colonial centres has not affected the 
railway traffic as much as in home towns; but 
the Government tramways in New South Wales 
continue to do well. The total earnings have 
steadily advanced, and now reach 63981. per mile 
open; while, after paying expenses—which have 
been reduced to 83.89 per cent. of the total gross 
earnings—the total return for the remuneration of 
capital is 10311. per mile. This, however, only 
works out to 2d. per tram-mile out of the total 
gross earnings of 11?d. In the past year, however, 
the tramways have been able to pay the full interest 
chargeable on the capital invested, and have left 
a surplus of 6576l., whereas in the previous year 
there was a deficiency of 19,396/. Moreover, out 
of revenue, many of the old steam cars have been 
replaced by electric cars, the working expenses for 
the year including 101,773/. paid for 150 cars and 
29 motors. 

Returning to the railway results, we note decreases 
in general merchandise, wool, and live stock, which, 
following upon the diminution of traffic in the pre- 
vious year, indicates the serious character of the 
results of the disastrous seasons of the recent past. 
These three items account for a decrease of 151,3931. 
in the gross revenue, but cereals and other agricul- 
tural produce make up on a balance a considerable 
net improvement in the figures of a year ago. 
The rates for the carriage of foodstuffs had then 
been very considerably reduced, to keep stock alive, 
the average having been 0.04d. per ton-mile. In 
1904, however, it was raised to the normal level of 
0.38d. ; and thus, although there was in the past 
year a decrease (141,793 tons) in the volume of 
foodstuffs transmitted, there was an increase in 
revenue of 10,989/. In grain and flour, however, 
the rates in the two respective years differed only 
slightly, and an increase of 341,681 tons accounts 
for an addition to the revenue of 204,2731. Coal 
and other minerals were carried to a greater 
extent. There is over all a net increase in the 
gross revenue of 121,5201., after allowing for the 
diminution in the volume of merchandise, wool, and 
live stock. This result is, under the circumstances, 
satisfactory, especially as it has been brought about 
concurrently with a material decrease in the train- 
mileage. A considerable part of the loss of last 
year has thus been recovered, the total being only 
about 7 per cent. less than the highest year yet 
recorded, so that altogether there is good hope for 
the future. A revised merchandise rate-book was 
brought into operation last spring, and among the 
more important changes is the abolition of reduced 
rates for géneral merchandise when sent in full 
truck-loads, except so far as relates to sugar, gal- 
vanised iron, fencing iron, &c. The ordinary 
third-class mileage rate has been considerably 
reduced, and the first-class tonnage minimum 
abolished, while reduced maximum tonnage for 
general merchandise has been adopted. The altera- 
tions are said to operate more equitably in regard 
to the small trader, but it remains to be seen 
whether the result will be universally satisfactory. 

The only interesting point about the working 
expenses, in addition to the reduction in train- 
mileage, is the fact that new rolling - stock to the 
amount of 94,439/. has been charged to current 
expenditure. This, amounting to quite 4 per cent. 
of the total working expenses, indicates a wise 
policy, especially in view of the adverse conditions 
as regards revenue and net return for meeting 
interest charges. Thirty-eight new locomotive 


goods tank-engines were rebuilt and charged to 
working expenses. The following additional loco- 
motives were put into stock :—Twenty-four goods 
tender-engines, one passenger tender-engine, and 
thirty-five suburban tank-engines. Considerable 
additions were also made to carriage and wagon 
stock. At the same time the work of relaying, 
rerailing, and resleepering the permanent way has 
been in progress throughout 237 miles of the 
track. 








DOUBLE REFRACTION UNDER MECHA- 
NICAL STRESS AND THE NEUTRAL 


ZONE. 

THE phenomena of double refraction due to mecha- 
nical stress were investigated by Brewster as early 
as 1815, and in 1841 were explained by F. Neumann 
in accordance with Fresnel’s theory of light. Max- 
well in 1850 studied by optical methods the stress- 
strain diagrams of suddenly-cooled glass prisms, 
and since then various scientists—notably, Wer- 
theim, Bravais, Nickerson, Mach, Lépinay, Kerr, 
Pockels, and quite recently L. N. G. Filon—have 
been engaged in similar researches. Few of these 
investigators, however, dealt with their problems 
in a manner which appealed to the engineer. But 
the researches of Leger (1879), Carus Wilson (1891), 
and particularly the memoirs which Mesnager 
placed before the International Conferences of the 
Association for Material-Testing at Paris and 
Budapest in 1900 and 1901, demonstrate clearly 
the utility of investigating by optical methods the 
effects of mechanical stress in transparent elastic 
substances. Though such diagrams may not 
be directly applicable to materials like iron, in 
which we have to deal more or less distinctly with 
texture and crystalline structure, this optical 
method deserves all the more attention as it avoids 
the risks of permanent weakening which attach to 
some of our methods of practical testing. 

A very interesting contribution to this question 
was, some little time ago, published by Otto 
Honigsberg, engineer to the Austrian Siidbahn, 
in the ‘‘ Zeitschrift des Oesterreichischen Inge- 
nieur und Architekten Vereines.” Though the 
account is only to be considered as preliminary, 
because Professor von Tetmajer has arranged for a 
continuation of the work at the Technical High 
School of Vienna, Mr. Hénigsberg’s results and 
the beautiful photographs which Dr. H. Hauswaldt, 
of Magdeburg, obtained, fully deserve our atten- 
tion. When a beam is fixed at the one end and 
loaded at the other, the beam will bend and strains 
will be set up. The upper surface layer will be 
under tension, the lower under compression, and 
there should be an intermediate neutral layer or 
zone free of strain. That would be strictly so if 
there were not acting at the same time a shearing 
stress, whose effect is minimum at the surfaces, and 
maximum in the middle layer, and therefore rather 
spoiling, so to say, the neutral zone. With the 
help of a polarisation apparatus, the effects can be 
demonstrated in the following way. 

We place the body—e.q., a rod of glass—between 
two nicols. As long as these nicols are parallel to 
one another, light passes through both of them ; 
when we cross them at 90 deg., all light will be 
shut off ; when they are inclined to one another, 
the field will be more or less darkened. So far we 
have assumed that the glass is not under stress. 
We leave the nicols crossed at 90 deg. and apply a 
vertical stress to the glass ; the ray of light falling 
through the polariser on the glass will be doubly 
refracted, and two rays polarised in planes at right 
angles to one another will result. These planes are 
those of the nicols, and the field will remain dark, 
as before, when no stress was applied. Now we 
| turn the glass about its horizontal axis. The planes 
of polarisation of the glass and of the nicols will 
no longer coincide, and parts of the field will 
brighten up. But those portions in which there 
‘are no strains—1t.e., the neutral zone—should under 
all positions remain dark, and that is shown 
substantially to be the case, though the shear- 
ing stresses, as pointed out above, complicate 
the phenomena. The interpretation of the visible 
effects is not simple ; for in the first instance, 
just mentioned, the neutral zone should always 
remain dark, and, in the second instance, that 
portion should, for any position of the glass, remain 
dark in which the main stresses coincide with the 





The neutral zone comes out best when the case 
of a railway car axle is imitated: a glass rod is 
supported near both ends and loaded at two points 
between the supports. When a rod bent in this 
way #1. is loaded near the bends, the neutral zone 
appears nearer the inner than the outer face of 
the arch. Great strains are observed, as was to 
be expected, near the bends. This is still more 
marked when pieces shaped like cranked shafts are 
loaded ; the strength of the shaft is distinctly en- 
dangered at the corners. This and other special 
observations once more suggest care in testing 
notched specimens, as Mr. Honigsberg found out. 
When a ring is compressed in the direction of its 
vertical diameter, the neutral zone can be seen in 
both halves ; the phenomena are complicated, how- 
ever, and could not profitably be described without 
reproduction of the photographs, whose inter- 
pretation again is no easy matter. But there 
can be no doubt that such investigations could 
enlighten us about strains in hooks, connecting- 
rods, eyes, fish-plates, &c., and teach us more, 
probably, than the experiments which have been 
made by Meldahl and others with models shaped 
out of a mixture of gelatine and glycerine. For 
in such tests we have to resort to overstraining 
until deformations appear—the very thing that we 
wish to avoid in practice, whilst the optical tests 
need not be pushed to any undesirable extreme. 








AUSTRALIAN BRIDGE COMPETITIONS. 


THE sporting proclivities of our kinsmen ‘‘ down 
under ” in the Australian continent have long been 
renowned ; but, perhaps, less attention than it 
deserves has been attracted to the interesting, if 
expensive, game of bridge competitions which has 
reached so highly-developed a stage in New South 
Wales. Every two or three years the colonists in 
the search of healthy excitement appear to organise 
a new bridge-designing contest. Prizes are pro- 
vided, umpires and referees appointed, the rules 
to govern the contest drawn up, and the field thrown 
open to the bridge-designers of every nationality. 
The latter, not understanding that the whole 
affair is simply a sporting event, and little likely to 
lead to a definite contract, enter into the affair with 
zest, spending on the preparations of their plans a 
sum which is often very much larger than the 
highest prize offered. These plans being duly sent 
in, are adjudicated on and immediately pigeon- 
holed. The prizes are awarded and arrangements 
begun for another competition for a bridge to 
occupy, perhaps, exactly the same site. Hope 
springs eternal in the human breast, and there 
never appears any dearth of candidates for the 
new contest, since the competitors are always 
buoyed up by the remembrance that in one case 
-—that of the Hawkesbury Bridge—-the successful 
competitors did actually have the satisfaction of 
executing their plans. This, however, is now an 
old instance, and can evidently not be taken as a 
precedent, as neither in the Darling Harbour Bridge 
competition, nor in either of the two or three com- 
petitions for the North Shore Bridge, has the award 
of the prizes been followed by an award of a con- 
tract, so that it is to be supposed that in future the 
colony may find it much less easy to persuade 
reputable firms to waste their time and spend 
their money in preparing plans which they will 
never be afforded the opportunity of carrying to 
completion. If the colony cannot, or will not, find 
the money for executing important public works of 
this character, it might well leave the matter to 
private enterprise. 

The history of the North Bridge competitions is 
of some interest. Sydney Harbour, it will be 
remembered, runs nearly east and west, the city 
being on the southern side of the inlet. Oppo- 
site Dawes Point the harbour narrows to about 
2140 ft., and on this location many proposals to 
erect a bridge have been made. In 1890 the colony 
appointed a Royal Commission to report on the 
advisability of erecting a bridge there, and this 
Commission examined into eight different schemes 
advanced by different promoters. It reported 
unfavourably as to the expediency of building 
a bridge then, but stated that if any bridge 
was to be erected, it should be a high-level one. 
| During the next ten years different private pro- 
/moters endeavoured, unsuccessfully, to obtain 
powers to construct a bridge at this site, 
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William Arrol and Co. It was, however, decided 
not to utilise any of these designs, and a new com- 
petition was immediately provided for. An advi- 
sory board, including amongst its members the 
Engineer-in-Chief for Railways, the Government 
architect, and the Engineer for Bridges, was 
appointed to adjudicate on the designs, of which 
eighteen were submitted, no less than six being by 
a single firm. Very few of the designs appear to 
have been worked out in much detail, which was 
perhaps just as well, since the board rejected all of 
them, and called for amended designs, constituting 
thus a third competition for this particular bridge. 
Ultimately the first position was awarded to 
Messrs. J. Stewart and Co., of Sydney, for a 
design prepared by the Vereinigte Maschinenfabrik 
Augsburg and Maschinenbaugesellschaft Nurnberg. 
But we understand from the Australian papers 
that in spite of the expense to which competitors 
have been put, there is little prospect of the bridge 
being built, the funds required not being available, 
so that bridge-builders may confidently look for- 
ward to another competition for a bridge on the 
same site before the lapse of many years. The 
Commission report that many of the designs which 
they have rejected show that the authors have 
concentrated their attentions too exclusively on 
the solution of the engineering problem, with- 
out regard to wsthetic considerations. In a 
bridge of this magnitude, with a main span of 
1350 ft., and deep and difficult foundations, we 
are bound to say we consider it only right that 
engineering considerations should take first place ; 
and it is rather a dangerous precedent to lay such 
emphasis on highly-debateable matters of taste in a 
work of so important a character, especially as it 
is exceedingly difficult to judge exactly how a 
structure will look when erected. Even a perspec- 
tive view is not a reliable guide in such matters, 
as architects have a habit of ‘‘ picturesquing ” their 
perspectives, with the result that the structure is 
in actuality much less striking than represented. 

Secondly, even if the perspective is accurately 
drawn, it is generally impossible to show the width 
of the bridge members to scale, so that a structure 
which, as erected, might have a light and graceful 
appearance, may in the perspective look heavy and 
clumsy. Nevertheless, the fact remains that some 
of the designs submitted were particularly ungrace- 
ful. The design placed first may be the best-look- 
ing of the lot, but we certainly cannot admire it. 
It is stated to be a cantilever structure, but is 
built to resemble an inverted arch or suspension 
bridge. Without more particulars than are afforded 
by the drawings available to us it is impos- 
sible to guess at the real character of the struc- 
ture; but presumably this information was at the 
service of the advisory board. The bridge is 
shown as crossing the waterway in three spans : 
one central span of 1350 ft., and two side spans— 
one 580 ft. long and the other 500 ft. The towers 
over the main piers are 400 ft. high, and a clear 
headway of 170 ft. above high-water spring tides 
is provided under the main span. The founda- 
tions for the river piers are to be carried down 
to rock, which, in the case of the north pier, is 
met with at a depth of 170 ft. below high water ; 
but the material through which the sinking 
will have to be made is said to be of a favour- 
able character. It is clay, but not of a very 
solid nature, since a trial cylinder sunk into it 
to a depth of 90 ft. below high water failed to 
carry @ load of 4.85 tons per square foot. The 
width of the bridge is 123 ft. between parapets, 
and contains provision for a double line of railway, 
two lines of tram-cars, a carriage-way 35 ft. wide, 
and two footpaths. The cross-girders are 13 ft. deep, 
and are supported from the main structure by 
rocker connections, the well-known objections to 
which, perhaps, do not apply in the case of so 
heavy a cross-girder, the dead-weight of which 
may be sufficient to prevent the hammering other- 
wise certain to occur. Very few structural details 
are, however, shown. The cost of the bridge 
proper, including foundations, is put at 1,365,000/., 
whilst the cost of the approaches and land purchase 
brings up the total to 1,940,0501. 








THE CELLULOSE INDUSTRY IN 
SCANDINAVIA. 

Or late years Canada has become a formidable 
competitor to Scandinavia in the wood-pulp trade, 
one consequence of which is a tendency on the 
part of manufacturers in the latter country to effect 








economies or to develop in new directions. Nor- 
way and Sweden have for long figured very promi- 
nently among the countries which import Sicilian 
sulphur, recent statistics showing an annual export 
to these countries of some 28,000 tons. The sulphur, 
of course, is used in the preparation of what is known 
as sulphite pulp, the wood of coniferous trees 
being treated in digesters with a solution of bisul- 
phite of lime or magnesia, Of late, however, the 
reader of market, or Foreign Office, statistics will 
have noted that wood-pulp, in addition to the 
mechanical variety, is classified as sulphite and 
sulphate. Exactly what is meant by sulphate pulp 
has been a puzzle to many, and so a word or two 
of explanation may not be superfluous. There is 
reason to suppose, too, that the explanation will 
not be without interest to those in the alkali 
trade in England, for it has been somewhat of a 
mystery as to where the large purchases of salt-cake 
have gone. It is matter of common knowledge 
that the resistance of paper made from sulphite 
cellulose to the action of the air, or, what comes 
to the same thing, its lasting power in point of 
time, is by no means as good as in the old-fashioned 
paper made from rags. Indeed, we believe that it 
is now prohibited in certain of our Government 
departments to use paper derived from wood 
cellulose. In order, therefore, to minimise the 
objections attaching to sulphite pulp paper, cer- 
tain Scandinavian manufacturers have adopted 
what is known as the sulphate process, in which 
the wood is treated with a mixture consisting 
essentially of soda hydrate and sulphide of soda. 
In some cases caustic soda alone is used. 

Caustic soda is now being largely made by the 
pulp-manufacturers themselves from sulphate of 
soda or salt cake, by a method well known to those 
who are familiar with the Leblanc alkali process. 
This new use for salt cake is not the only one 
which has come into operation in the last year or 
two, because the body is also in request for the 
treatment of complex sulphide ores. There can be 
little doubt, however, that the Scandinavian de- 
mand is the more important of the two, and that we 
have here the main factor in the rise in the price 
by about 100 per cent. Of course, the pulp-manu- 
facturer took to sulphate because the price was low, 
and because it could be used profitably as @ source 
of caustic soda. If, however, the price continues 
to rise, or, at any rate, attains a certain figure, the 
situation will necessarily undergo a change which 
may have the effect of a reversal of policy to the 
purchase of caustic ready made. It may be men- 
tioned that the idea of buying soda ash and 
causticising it does not commend itself to the pulp- 
manufacturers as sufficiently remunerative. This is 
the procedure now being adopted by some British 
soap-makers, who find the burden of the present 
price of caustic soda too heavy to be borne. How- 
ever, where there is room enough and sufficient 
capital at disposal for the erection of the necessary 
plant, the manufacture of caustic from salt-cake 
certainly seems to commend itself for economy. 
The largest of the factories using the sulphate pro- 
cess, and which, at the same time, is the largest 
producer of wood-pulp of all kinds in the world, 
forms part of the property of the Stora Koppar- 
berg Aktiebolaget, the largest company in Sweden, 
owning, in addition to its wood-yards, copper and 
iron-mines at Fahlun. The Cellulose Fabrik is 
situated at the wood-yards at Skutskir, on the 
Gulf of Bothnia, about 100 miles north of Stock-. 
holm. The production of black smoke on this 
firm’s property is quite worthy of a British indus- 
trial centre, though its sins of commission in this 
respect are fully shared by the other places where 
the sulphate process is in operation. 

As an example of a works where the sulphate 
process is alone in operation, we may cross the 
breadth of the country in a north-westerly direc- 
tion to Ranheim, near Trondhjem, in Norway, 
to visit the Ranheim Cellulose Fabrik. Here the 
premises are in course of rebuilding on an ex- 
tended scale, brick being used to replace the 
wood, owing to the furnacing operations neces- 
sitated in the conversion of salt-cake into caustic 
soda. At these works the whole operation of 
converting the fir-trees into paper for the market 
is carried on, though some of the pulp pro- 
duced is exported. As will be gathered from 
what has gone before, the factory presents the 
spectacle of a joint alkali and paper works, the 
main features of which require no explanation to 
the initiated. By way of completeness, however, 4 
brief synopsis of the process of pulp-making may 


be added. The fir logs are first barked by a special 
machine, and are then cut into shavings, which are 
carried by pneumatic propulsion into another build- 
ing. Here they are boiled under pressure in a 
series of iron digesters with the ‘alkaline liquor. 
After a preliminary straining process, the solution 
of pulp is diluted with water, whereby the cellu- 
lose separates out. This is drained and thoroughly 
freed from alkali by washing in filter presses. A 
further drying takes place on the calenders, whence 
the product comes ready for export or for con- 
version into paper on the spot. The large paper- 
making machine was fitted by Messrs. Bertram’s, 
Limited, of Edinburgh, except the rubber rollers, 
which were the product of a Swedish firm, Sweden 
having in the last ten years engaged successfully 
in the manufacture of india-rubber goods. The 
Ranhein Cellulose Fabrik claim for their paper 
that it has a much greater longevity than that which 
is made from pulp prepared by the sulphite 
process. How far this claim can be substantiated 
we are not in possession of sufficient facts to say ; 
but from theoretical considerations, and from what 
is known without doubt as to the liability of sul- 
phite paper to decay after a certain interval of 
time, there is nothing inherently extravagant in the 
claim forward. Moreover, it is further stated 
that the Ranheim paper will not cause the gilding 
to blacken when used for decorative purposes, this 
defect being a common one in the case of sulphite 
paper, to use the abbreviated term. 

Probably the time is not yet ripe in which to 
pronounce an authoritative opinion on the respec- 
tive merits of sulphite and sulphate pulp as 
materials for paper-making, and those who are 
directly interested will prefer to wait awhile before 
committing themselves. With regard to the eco- 
nomy of the processes, we are assured that there is 
really nothing between them; though respecting the 
sulphite process, one would have thought that the 
deposits of iron pyrites which Norway possesses 
could be utilised to a much greater extent than is 
at present the case for the production of sulphurous 
acid. With regard to the supply of sulphate of soda 
it is interesting to note that there are at least two 
natural deposits of this salt, for the use of which 
it has been sought to-find an outlet, and which 
have recently been worked to some extent. One 
of these deposits is at a large lake in Siberia, and 
the other is in Spain. Questions of freight come 
up, of course, as an important matter for con- 
sideration, but still it is not a wild surmise that 
the altered procedure in the wood-pulp industry 
may have an important bearing on natural sulphate 
of soda deposits, which it has been found difficult 
in the past to utilise. 








NOTES. 
Rartway ENTERPRISES IN KoREA AND 
MANCHURIA. 

In a recent article we indicated the important 
part which the work of the engineer had taken in 
the war which is now being carried on in the Far 
East. While that war has, meantime, put a stop 
to engineering developments in Japan, the Japanese 
are not relaxing their efforts in Korea and Man- 
churia, realising that railways are necessary for the 
successful prosecution of the war and-for the deve- 
lopment of commerce and industry after the war 
has been finished. In the first place, the Sdéul- 
Fusan Railway will be open for traffic by the end 
of the current year, and thus direct communication 
will be established between the capital of Korea 
and the most important parts of Japan, for the 
railways and dockyards of that country have been 
designed not only for jes rang of commerce, but 
also for convenience of offence and defence when 
necessary. The sea passage between Fusan and some 
of the most important harbours of Japan is very 
short, so that bs railway we have mentioned is, 
in a sense, simply an extension of those of Japan. 
Even at present about half of the line is avail- 
able for use. The Séul-Wiju line, which -is to 
be a light railway, will also be completed within 
the year. The despatch with which the work 
is now being executed may be learned from 
the fact that the work on the line, which is 300 
miles in length, if made a permanent one, will take 
no less than five years; but, meantime, it is desir- 
able to construct a line of a less permanent 
character for immediate use. To extend these 
lines into Manchuria, a light railway, to run between 
Antung Hien and Liaoyang, has been planned, 





work being already completed as far as a certain 
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oint north of Fenghwangcheng, from Antung 

ien, and” it -is expected that it will be finished 
before the end of:this year. As for the railway 
connecting Séul with Gensan, which is of compara- 
. tively minor importance for military purposes, work 
will: be started shortly, but will not be pushed on 
- with such speed as. in the case of the other lines. 
To>sum ‘up, the Sdéul-Fusan Railway, connected 
with the Soul-Wijn line, will form the trunk line 
in Korea, while the Séul-Chemulpo and Séul- 
Gensan lines will serve as a connecting link be- 
tween the China Sea and the Sea of Japan. All 
these routes will then be connected by the Antung 
Hien to Liaoyang line, which will itself be linked 
with the Chinese Eastern Railway, thereby effect- 
ing the complete unification of the railway systems 
‘in Korea and-Manchuria. All these light railways 
will be converted into permanent ones as soon as 
possible;‘and ‘already further proposals are being 
made for-fature developments. The Hermit King- 
dom will ‘thus’ be linked on the one hand> with 
; Japan, and’on the other with China and Russia, so 
that for good or evil it will be compelled to take its 
place. among the other commercial and industrial 
“nations of the world. 


THe Fisre GALVANOMETER. 


W. Einthoven, of Leiden, has obtained some 
remarkable results with the fibre galvanometer 
which he devised’ a few years ago when investi- 
gating the sensibility of galvanometers.- .A quartz 
thread, 13 centimetres in length, 2.4 » in thick- 
ness, is silvered and stretched in a strong magnetic 
field ; fields of 30,000 units have been used by 
him. The electric resistance of the thread was 
in one ease 20,300 ohms. When a current is sent 
through this vertically - stretched fibre, the fibre 
is laterally deflected, and a magnified image of 
the deflected wire is thrown on-a scale ; for some 
researches the photographic plate is moved and the 
time recorded on the plate. No mirror is attached 
to the quartz thread, as it would complicate the cal- 
culations and disturb the proportionality between 
current and deflection. Quantities of electricity 
of 5.10- coulombs have been measured .with 
this apparatus, and deflections of 20 millimetres 
have been produced in 0.09 second. The rapidity 
with which the fibre responds depends upon its 
tension. The more the fibre is stretched, the quicker 
it will respond ; but as the amplitude is diminished 
at the same time, we have the apparent paradox 
that the deflection remains practically constant for 
a small quantity of electricity passing through the 
fibre at any tension of the fibre. In order to 
measure the electric currents which pass through 
air under the influence of uranium radiation, the 
galvanometer is joined to two horizontal brass 
plates, 2 centimetres apart. Uranium trioxide is 
then placed on a third plate, which is interposed 
between the two others; the galvanometer is at 
once deflected, but gocs back on removing the 
uranium ; the calculation gives the same value as 
Curie’s very difficult electrometer observations. 
When the fibre is joined to a rheostat, mounted 
on ebonite, and a rod of ebonite is rubbed within a 
distance of a few yards from the rheostat, the 
galvanometer is deflected ; and if the experimenter 
afterwards approaches the rheostat, having put 
aside the ebonite rod, there will still be a deflec- 
tion, because the ebonite mounting always retains 
some charge, and the flow of the lines of force 
is disturbed. When a spirit lamp is attached to a 
long pole and connected to the fibre galvanometer, 
earthed on the other side, the galvanometer marks, 
in the open air, a steady current, which decreases 
when the pole is more and more lowered, and 
vanishes when the lamp is taken indoors. Coupled 
with a Siemens telephone, the galvanometer fibre 
vibrates like any other wire under acoustic excita- 
tion, giving the image of a broad band, whose 
breadth increases with the intensity of the sound. 
When the vowels a and o are spoken, several divi- 
sions can be distinguished in the band, correspond- 
ing probably to the overtones. Joined to a micro- 
phone the galvanometer readily responds to the low 
voice at several metresdistance. Einthoven is also 
studying nerve currents and the human electro- 
cardiogram (the sounds of the heart) with his 
galvanometer. 


Ore STEAMERS ON THE GREAT LAKES. 


For the first time since its formation the United 
States Steel Corporation has placed an order for 
steamers to add to its already great fleet on the 
lakes. 


The order is for four steamers of the 





largest dimensions, exceeding, in fact, the giant 
steamer Augustus B. Wolvin, which has attracted 
so much attention owing to its great size. The 
new steamers, however, exceed the Wolvin by 
9 ft., being 569 ft. over all, 549 ft. keel, 56 ft. 
beam, and 31 ft. deep. They will be built on the 
arch system of construction, without beams or 
stanchions, and will have thirty-four hatches, 
spaced 12 ft. apart from centre to centre, so that 
the hatches form an almost continuous hold: The 
hatch-covers will be operated from a central station, 
and two men will be able to open and close the 
hatches in twenty minutes. The steamers will 
have water-ballast capacity for 8500 tons, enabling 
them to run in any weather. .The engines will be 
triple-expansion, with cylinders 244 in., 39 in., and 
65 in. in diameter, with a stroke of 42 in., supplied 
with steam from two Scotch boilers, 15 ft. in’‘dia- 
meter by 114 ft. long. _They will carry 10,000 gross 
tons of ore, and in a full season ‘they: will move 
800,000 tons. :The Steel Corporation has already 
on the lakes a fleet of 112 vessels,‘with ‘an annual 
carrying ‘capacity of 10,000,000 tons.« With good 
despatch it should transport with its new vessels 
11,000,000 tons per annum. .This amount, however, 
would not meet the Corporation’s requirements for 
ore in an active year. ‘ It brought down 16,500,000 
tons in 1902 and 12,500,000 tons in 1903. The 
Corporation has a number of furnaces which have 
never even been lighted since they were acquired, 
so that it can readily be seen that its ore-burning 
capacity is greater than its ore-carrying capacity. 
Shipbuilding on the Great Lakes has undergone a 
phenomenal boom during the past month, for 
during that time 20 freight ships have been 
ordered. With one exception all the vessels are 
500 ft. or over, showing the magnitude of latter- 
day craft, and proving that the average ore cargo 
of }the future will ‘be at least 8000 tons. It is 
certainly true that those who are most informed 
concerning current conditions in the iron trade are 
the least able to accurately forecast the future. 
When the last season of navigation. opened on 
the Great Lakes, practically six weeks later than 
usual, expert authorities predicted that the move- 
ment of ore would not exceed 14,000,000 tons, 
and one or two were inclined to put it as low 
as 12,000,000 tons. Since then there has been a 
great revision of figures, a million or more at a 
time, until now the latest estimate is that the total 
| Shipments of the season will be between 18,000,000 
}and 19,000,000 tons. All things considered, this 
|is not a grave falling-off from the shipments of last 
/year, when approximately 23,500,000 tons were 
shipped. Proportionately the shipments this year 
have been heavier than they were last. The heavy 
movement of September—some 4,006,000 tons— 
will be equalled, if not surpassed, during October. 





InDIAN STUDENTS IN JAPAN. 


We have frequently indicated that Japan is 
already beginning to exercise a considerable amount 
of educational influence in China, Korea, and Siam, 
but it is evident that that influence is rapidly 
extending to India, as a considerable number of 
Indian students are now studying in Japan. The 
Indian Section of the Indo-Japanese Association 
has published an interesting circular for the benefit 
of Indian students intending to visit Japan for the 
purpose of acquiring technical education. It is 
pointed out that the courses of instruction in all 
the colleges of the two universities of Tokyo and 
Kyoto, in the various technical and. agricultural 
schools, are well planned and thoroughly managed. 
The professors have almost all been educated in 
foreign countries, and are well experienced. The 
systems of education are founded on the best 
models of Western countries, after careful examina- 
tion of the best points in the different systems 
prevailing abroad. All the departments are well 
supplied with all the most improved appliances, 
and, in fact, these institutions are excellently 
adapted to the requirements of a country which is 
slowly, but surely, going forward in industrial 
development. As there is much similarity in the 

revailing conditions of commerce and industry in 
ee and India, the writers of the circular think 
that Japan is more suited to be copied as a model 
than any Western country. They then proceed to 
give some useful information to those who are likely 
to go to Japan for purposes of study. With regard 
to the language difficulty, it is stated that, after 
about eight months in Japan, Indian students are 
able to follow the lectures fairly well. The students 





‘are advised to have acquired the English and 





German languages before they leave India, so that 
they may be able to read technical books in these 
languages. The suggestions are evidently intended 
chiefly for those who are graduates. of Indian 
colleges, as they indicate a fairly high standard of 
acquirement in all ‘the subjects usually included in 
a B.A. course. The students are advised to arrive 
in Japan about three months before the beginning 
of the session (September 11), during’ which time 
they can make a special study of the’ Japanese 
language, and also get themselves accustomed to 
the climate and the habits and ‘customs ‘of the 
country. A monthly allowance of 50 yen, or 
75 rupees, is considered sufficient for the student's 
lodging, board, &c., inclusive of books and-college 
fees, but exclusive of a sufficient stock of clothing, 
which the student should bring with hii, as it is 
rather expensive in Japan. © The circular “states 
that the Indian student will experience in‘ Japan 
a severe but pleasant winter, and a hot,* trying 
summer ; and it gives detailed instructions as to 
the clothes which should be provided, and adds 
that: the present war’does not in ‘any way hinder 
the werk of the students. As all the departments 
in the various institutions are generally over- 
crowded, it is advisable that the students should 
send in their applications some time. beforehand, 
through the president of the Indo-Japanese Asso- 
ciation. - It will be very interesting to watch the 
results of this development of Japanese educational 
influence. 








CANADIAN GOVERNMENT Raitways.—The Canadian 
Government has not been fortunate in its direct railway 
ventures. ‘ It owns, first, the Inter-Colonial system, and 
its branches; and, secondly, the Prince Edward Island 
system. The total length of line in operation on the 
Intercolonial system at the close of June, 1903, was 1333 
miles, this total including the Windsor branch and the 
Drummond County lines. The Inter-Colonial Railway 
touches six Atlantic points—viz., Pointe du Chéne, 
Picton, St. John, Halifax, Sydney, and North Sydney. 
The capital expended upon the Inter-Colonial system at 
the close of June, 1903, was 70,856,370 dols.. and upon 
the Prince Edward Island system 5,429,239 dols.; making 
an aggregate of 76,285,609 dols. The revenue collected 
for 1902-3 was 6,584,599 dols., while the working expenses 
were 6,474,134 dols., leaving a profit of 110,465 dols, 
It will be seen that the ratio of the working expenses to 
the traffic receipts upon the two systems was no less than 
98.31 per cent. It is satisfactory to note, however, that 
the position of the two Canadian Government railway 
systems is improving, the revenue of 6,584,599 dols. col- 
lected in 1902-3 comparing with 5,869,386 dols. in 1901-2; 
5,166,119 dols. in 1900-1; 4,726,810 dols. in 1899-1900; 
and 3,903,343 dols. in 1898-9. In 1888-9 the receipts did 
not exceed 3,167,542 dols., while in 1878-9 they stood at 
1,419,956 dols. As regards working expenses, the length 
of the lines worked involves a heavy outlay for mainten- 
ance. This outlay stood: in 1902-3 at 1,467,702 dols. ; in 
1901-2 at 1,254,972 dols. ; in 1900-1 at 1,247,477 dols. ; in 
1899-1900 at 1,028,179 dols. ; and in 1898-9 at 929,569 dole. 
The cost of locomotive power in 1902-3 was 2,249,213 dols. ; 
in 1901-2, 2,107,122 dols. ; in 1900-1, 2,044,802 dols. ; in 
1899-1900, 1,457.956 dols. ; and in 1898-9, 1,158,655 dols, 
The two Canadian Government systems have, of course, 
indirectly increased the general revenue of the Dominion. 





Tue Panama Canat.—The United States Government 
has now between 200 and 300 engineers and others en- 
gaged in engineering and construction work and upon 
sewerage and water supply, with a force of 1000 to 1200 
labourers. This does not include the sanitary force nor 
the force of the government zone, nor the material and 
supply department. The engineering. force in charge 
of sewerage and water supply for Panama and Coijen 
is now constructing a reservoir in the valley of. the 
Upper Rio Grande, which will furnish a minimum 
supply of 2,000,000 gallons per day for Panama. A 
distributing reservoir is also being constructed for 
Panama at Ancon. The engineers are further making 
surveys, plans, and estimates for a sewerage system for 
Colon. Pians are further being prepared for the con- 
struction of a harbour at Colon, and tenders will be 
invited early in December. It is proposed to construct 
wharves and docks at Colon, together with warehouses, 
so as to handle freight and material which will be shipped 
to the Isthmus of Panama. A daily average of 1000 to 
1500 cubic yards of material has been taken out of the 
Culebra cutting; occasionally the extraction has been 
carried to 2000 cubic yards per day. The United States 
Government has purchased three modern steam shovels ; 
one has been already despatched tothe Isthmusof Panama, 
and the two others will follow shortly, and will be set to 
work in the Culebra cutting. It is expected that the output 
will then be increased five-fold. It is intended also to 
bring eleven more steam-shovels into use. New and 
modern machinery is being introduced for the repair of 
cars and equipment. Two hundred buildings. along the 
line of the canal—warehouses, store-houses, barracks, 
&e.—are also been repaired. The cost of excavating 
material was reduced in August to 504 cents per cuvic 
yard, as compared with 604 cents per cubic yard in July. 
When the French were excavating the canal, the corre- 





sponding cost was 79 cents per cubic yard. 
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THE THIRD RAIL. 
To THE EpIToR OF ENGINEERING. 

Sir,—A letter from the pen of an eminent electrical 
authority, which has recently appeared in the columns of 
the Z'imes, has once more called attention to this question. 
It is, perhaps, not inopportune, for, simple as:it may 
seem, it is yet the most important question which attends 
the adoption by the railways of electric traction. 

The learned professor condemns right away, as obsolete, 
the third rail, and expresses the opinion that within 
some ten years’ time the only means of conveying the 
electric energy to the motors by which the trains are 
propelled will be by an overhead conductor—or, in other 
words, a system analogous to that known as the trolley 
system. 

Without in any way attempting to contravene the 
opinion of so deservedly recognised an authority in elec- 
trical science, it is still well to bear.in mind that, so far, 
the experience gained from -railways worked under the 
trolley system has been but small. There has, in fact, been 
nothing done that would enable a comparison to be made 
between the operation of trains by*such means and that 
which has been done in this country with conductors 
laid upon the permanent way—for, to the present, the 
surface railways which have been electrified have, with 
the re of the Liverpool Overhead Railway—which 
is scarcely a fair example—not experienced the effects of 
floods, frost, snow, and those other climatic conditions 
to which we are subject. 

The entire question of the mode which it is desirable 
should be adopted has never been considered or discussed 
by any competent body. It has been allowed to slide, 
and those who have determined to employ electric trac- 
tion have naturally fallen back upon that system—or a 
modification—which has already shown its ability to meet 
the demand. Yet, as has been intimated, in this ques- 
tion we have the keystone of the adoption, or otherwise, 
of electric traction on our railways. 

Whatever may be the means adopted for conveying the 
current to the motors, it is a question which will largely 
affect the arrangement of the permanent way. All 
British railways are, as arule, constructed upon the same 
basis. The track-rails are approximately 4 ft. 8 in. apart, 
and the minimum space between the running roads is 
limited to 6 ft. The regulations prescribe that there 
shall be no obstruction within, approximately, 4 ft. 6 in. 
of a passing train on its off side. Now, where these con- 
ditions are observed, it will at once be seen how difficult it 
would be to provide any elevated structure whatever be- 
tween the roads. Where the roads are but 6 ft. apart, it 
would, without contravening the regulations, be, in fact, 
impossible. To suspend the conductor-wires of an over- 
head system from stretchers across the lines of railway, 
supported by poles on either side, might be possible for 
two lines, although the method would, perhaps, lead to 
somewhat irregular action when trains passed one another ; 
but where there are more than two leon and the same 
limitations of space, difficulties must apparently arise. 

To regard it as within the power of railway companies 
to alter their structural arrangements to such an extent 
as would provide more space between the roads is futile. 
The companies could not do so without altering bridges, 
stations, &c.; in fact, without reorganising their entire 
permanent way, and in many instances extending their 
property, which in towns, it is needless to say, would 
not always be possible, whatever the cost. 

With these facts before us it would seem that, although 
many engineers are of Dr. Thompson’s opinion, that sal- 
vation lies in the overhead system, it is surrounded with 
difficulties so grave as to render its adoption extremely 
problematical. 

Few probably regard the system which has so far been 
adopted, of laying the conductors upon the sleepers which 
serve the track rails, as anything but an expedient. It 
can scarcely be looked upon as an engineering success. 
It will be found to greatly embarrass the permanent-way 
men, and prove by no means unfruitful in accidents. We 
have, so far, no experience of the effect of our winter 
climate upon it. Such ao system is cheap, but it is im- 
probable that it will stand the test of time. 

Although elevated pillars between the roads of a rail- 
way are inadmissible, there is no objection from an 
“obstruction ” point of view to short standards having, 
say, an elevation of from 2ft. to 3ft. Restricted to 
such a height, they would not come within what is known 
as the ‘structure gauge ”—i.e., they would, being below 
the level of the body of railway vehicles, afford no ob- 
struction to their free passage. Such standardsif planted 
mid-way between the roads, would serve to carry the 
conductor required for each—one on one side, the other 
on the other side, If protected by an overhanging roof, 
the sides of which project some 3 in. beyond the vertical 
of the conductor-rail, and if below this rail a horizontally- 
arranged plank is similarly extended, there would be but 
little, if any, danger of accidental contact by workmen 
or others. ‘Che covering would, moreover, materially aid 
insulation and protect the conductors from the effects of 
rough weather. - The permanent-way men would be left 
to pursue their duties without fear, and those fatal mis- 
haps which have befallen trespassers would be avoided. 
As an engineering work, it would certainly claim prior 
consideration to the mode of using the railway sleepers 
at present so much in vogue. 

A conductor-rail raised to the elevation even of this 
low structure would necessarily present difficulties at 
junctions, At such points the elevation might be reduced, 
while at points on the route where the line was at times 
liable to be submerged, it might be elevated. 

Such a provision would be unsuitable for conductors 
carrying exceedingly high potentials; still, it would 
admit of the use of a potential largely in excess of the 
present permitted maximum. 
his, then, would appear, so far as can be foreseen at 


the present moment, to be the position of railways in 
relation to the provision of conductors for the purpose of 
rooney Bag ine energy to railway trains. The advan- 
tages to be looked for in an overhead conductor are to be 
derived from the use of high or extra high potential 
currents, economy in the conductor, and possible simpli- 
fication in distribution. The first question to determine, 
therefore, is—whether, and to what extent, high or extra 
high potentials will be permitted to be employed, and 
under what conditions. 

Dr. Thompson has suggested the assemblage of a com- 
mittee to consider the subject—a committee composed 
presumably of railway and electrical experts. Such a 
discussion with railway officials would, however, be futile 
until they have been satisfied of the economy and advan- 
tages to derived from the adoption of electric trac- 
tion, together with a concrete scheme of the means by 
which it is to be carried out. Of its ultimate economy 
there would probably, even now, be no great difficulty in 
satisfying them; but if high potentials are to be admis- 
sible, the economy may be inc: , and it is therefore 
desirable this point should be determined. This is a 
matter which might very well suggest to the Board of 
Trade the propriety of holding a conference of electrical 
experts in order to obtain their views. Until the deter- 
mination of the Board of Trade upon this point is known 
little progress can be made. 

Yours truly, 
. LANGDON, 








‘““SOLDERS FOR STEEL-BRAZING.” 
To THE Eprror oF ENGINEERING. 

Sir,—In reference to the article on the above subject 
in Excrngerine of October 23, page 575, the percentage 
of lead in a good brazing solder should not exceed 0.4 per 
cent. For making brazing solder, spelter containing 
about 99.5 per cent. zinc, and best select or electrolytic 
copper, should be used. 

The test solders Nos. 1, 2, 3, 4, and 5 have pe rom | 
been made of spelter containing 14 or 2 per cent. of lead. 
The ——— of iron in the solder quoted at the head 
of the paper has more probably been introduced by the 
solder being pounded in an iron mortar, as is usual in 
some works, than through stirring the molten metal with 
iron rods—that is, of course, assuming the solder to have 
been sent to the National Physical Laboratory in powder, 
and not in an ingot. 

If the test solders Nos. 2, 3, 4, and 5 had been made of 
the purest commercial metals, so as to have contained not 
more than 0.3 per cent. lead, they would have given as 
good practical and tensile tests as No. 1. 

It is interesting to note in connection with this subject 
that a brass flange containing 2 per cent. lead will not 
braze satisfactorily, and brass-brazing solder containing 
equal parts of copper and zine, if it contains 1 per cent. 
lead, does not give a satisfactory joint. Thelead appears 
to separate out and weaken the metal. 

Tam, &c., 
Ernest A. Lewis. 

310, Dudley-road, Birmingham, October 51, 1904. 








BITUMINOUS COAL-GAS PRODUCTION. 
To THE EprTor oF ENGINEERING. 

’Srr,—In your issue of October 21 I note a report and 
design of a Mason gas-producer, in which it is claimed 
that the tar products are removed by a process of drawing 
the volatile gases and forcing them through the hottest 
part of the fire, the means of aspiration being a steam jet. 
Now, it is well known to every tyro in chemistry that the 
introduction of steam cannot fail to reduce the tempera- 
ture of the fuel, and, likewise, that the aplinivg up of 
hydrocarbons involves the expenditure of heat, and that 
the introduction of a reducing gas into a hot bed of fuel 
will also bring down the temperature. Therefore I fail to 
see how the process described can work ; it will certainly 
not break up the hydrocarbons. It appears to be merely 
a modification of the Mond process, which relies for its 
success in the separation of the tar products by washin 
processes, and probably the same weight of steam is use 
in both processes. 

Yours truly, 
Fixep Gas. 








PETROLEUM TANKS. 
To tHe Eprror oF ENGINEERING. ‘ 

Sir,—Your article on the petroleum fire at Antwerp in 
ENGINEERING of the 2lst inst. was of great interest, and 
brings forward the want of proper study of the best 
means of storing such a dangerous liquid. : 

I have several times been called upon to build petro- 
leum storage-tanks, and consequently have given the 
matter more than casual consideration. __ 

The ordinary large stack-like tank has, in most cases, 
been adopted, probably for reasons of cheapness and sim- 
plicity, but can, in my opinion, even with the best ven- 
tilated top, never give the measure of safety desirable 
for such a plant. The great danger to be met is the 
accumulation of air saturated with petroleum resting on 
the top of the oil. This in a partially filled, or even 
empty, tank is generally the cause of explosions and 
fires. It is very difficult to deal with, as mechanical ven- 
tilation may eventually increase the danger in a partly- 
filled tank. 

The system of a movable top to the tank is, no doubt, 
good, but complicated, and will certainly prove expen- 
sive both in manufacture and maintenance. I much 

refer asystem I have applied tosmall tanks with success. 

his is, to fit two tanks either inside one another or ad- 
joining each other and connected at their floor surfaces. 








They should be so filled with water that the oil in the 








larger storage-tank will be kept by the water pressure in 
the other always close up to the inner top surface, 
leaving no room for gas accumulating. The emptying 
and filling will he done by pumping either water or 
petroleum into the respective tanks and allowing the 
other to overflow in the piping.’ In this way the accu- 
mulation of dangerous gases is almost utterly impossible, 
as the cistern is always either full of water or petroleum 
and water, and if run off for cleaning or repair, has been 
immediately before completely full of water. srs 

A storage plant of tanks as described, properly distri- 
buted and surrounded by the usual safety embankments, 
would be the best protection against the re-occurrence of 
such accidents, and would not hamper the business 
through unnecessary complications of construction. 

Yours truly, 
ALEX. MURRAY. 
17, Langenstrasse, Vegesaek-Bremen, October 29, 1904. 








TRADE-MARKS IN CHINA. 
To THE EpitTor or ENGINEERING. 

Srr,—We have received telegraphic information from 
China that the new veguledienal fede advance copy of which 
we have received) for registering trade-marks have come 
into force this week ; and as one of these regulations is 
that the applications will be entertained in the order of 
their presentation (and the first-comer will have the right 
of registration where there are two conflicting applica- 
tions), it is very desirable that the marks of English firms 
shall be filed as quickly as possible. There are fifty-four 
classes into which goods are subdivided, a compilation 
largely from the English and German classification, but a 
decided improvement on both, and a fresh application 
has to be made for each class. We shall be glad to give 
further information on application. 


Yours truly, 
W. v. THOMPSON AND Co., 
Chartered Patent and Trade-Mark Agents. 
6, Lord-street, Liverpool, November, 1904. 








CATALOGUES. 

WE have received a set of illustrated sheets from 
Mr. H. I. Roberts, 42, Castle-street, Liverpool, describing 
the Roberts baling presses for cotton jute and similar 
material, and an adjustable buckle for lashing the bales. 
The presses are adapted for hand, steam, horse, or 
hydraulic power, and are in use in all parts of the world, 
The descriptive matter and weights, sizes, &c., are printed 
in six languages. 

Messrs. ee and Cooper, Limited, Fleet-street, 
E.C., have published small books for filing the counter- 
foils of — orders or registered-letter receipts. The 
books take 500 or 1000 counterfoils respectively, and the 

ges are gummed for their ‘attachment. 

The Wellman - Seaver - Morgan Company, Cleveland, 
Ohio, have issued a booklet entitled ‘‘ What we do,” and 
illustrated with photographs of their productions. The 
latter cover a wide field, and include structural work, 
steam-engines, plant for rolling-mills and steel works, &c. 

We have received from the Electrical Company, 
Charing Cross-road, a price-list and specification of con- 
tinuous-current dynamos and motors, from 4 horse-power 
to 78 horse-power. Leading dimensions, and machines 
and foundations required, are tabulated for all sizes. 

A pamphlet describing the Cliff automatic reel has 
been sent us by Ernst Zappert, 27, Chancery-lane, W.©. 
This is an appliance to carry fire-hose in buildings, and is 
so arranged that the unwinding of the hose automatically 
turns on the water, so that one person can deal with an 
outbreak of fire in the shortest possible time. 

Messrs. Ferranti, Limited, Hollinwood, Lancs., have 
issued a list of current transformers for all switchboard 
instruments. ‘They are of the open type, with a standard 
secondary current of 10 amperes, and are built for voltages 
up to 5000, and primary amperes up to 2500. 

Messrs. Midgley and Sutcliffe, of Richmond-road, Brad- 
ford, have sent us a copy of their new and comprehensive 
catalogue of machine-tools. In addition to lathe, milling 
and planing machines, suited for heavy and accurate 
work, this firm has made a speciality of hand drilling- 
machines suitable for blacksmiths’ shops and other small 
workshops. Amongst their boiler-makers’ tools we note 
a machine for bending angles and tees. A special feature 
of the machine lies in the fact that two angles are bent at 
a time. In this way the tendency of either to twist or 
— is counteracted by an equal and opposite tendency 
on the part of the other, so that the work leaves the rolls 
free from twist. 

Messrs. Alfred Herbert, Limited, of Coventry, have 
just published a small illustrated pamphlet dealing with 
‘*Modern Turret Lathe Practice.” Messrs. Herbert 
state that many firms, owing to a neglect to systematise 
parts common to many different machines, fail to work 
turret lathes to full advantage, and instance a customer in 
Lancashire who, for this reason, returned his first machine 
to the makers on the ground that he could not keep it in 
full work, but who now finds employment for twenty such 
lathes, the change being due to a proper standardisation 
of parts in common use. Illustrations are given showing 
how very wide is the range of work which can be 
economically handled in these machines. 

A new catalogue of their now well-known steam motor- 
wagons has been issued by Messrs. J. I. Thornycroft and 
Co., Limited, of Basingstoke. Amongst the cars illustrated 
is the one to which the War Office awarded the first prize 
of 500/. at the Aldershot trials in 1901. The firm claim 
that one of their wagons can average 540 ton-miles per 
week, a proper allowance being made in this estimate for 
time lost in cleaning, &c., and the cost per ton-mile of 


paying freight is put down at 24d. - even less if a trailer 
the case, 


can be hitched on, as is generally 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting of the Physical Society of London, 
held on October 28, 1904, Dr. R. T. Glazebrook, F.R.S., 
President, in the chair, a paper on “‘ An Interference 
Apparatus for the Calibration of E.xtensometers,” by Mr. 
John Morrow and Mr. E. L. Watkin, was read by Mr. 
Morrow. The paper described an apparatus for calibrat- 
ing extensometers and similar instruments by comparison 
with the wave-length of sodium light. The apparatus is 
self-contained and easily made ready for use. It is 
capable of great accuracy, as it is unaffected by external 
disturbances, accidental displacements, or errors due to 
backlash in the apparatus itself. It consists essentially of 
two metal cylinders of equal diameter, with their axes 
in the same straight line, but with a small gap between 
their adjacent ends. The gap is increased or decreased 
by the movement of a lever actuating a screw, and the 
soutien in its amount is measured by the interference 
rings produced in an optical system situated inside the 


gap. 

The extensometer is attached by its gauge-screws to the 
metal cylinders, and provides a second method of deter- 
mining their relative axial displacement. The two sets 
of ings are taken simultaneously, and are compared. 
The points examined in any strain-meter are:—(a) The 
magnification constant ; (2) the action at starting and re- 
versing; and (c) the proportionality of reading to dis- 
placement. The experiments were made on an extenso- 
meter of the differential mirror type described by one of 
the authors. 

Professor 8. P. Thompson said he was pleased to see 
that optical devices were being applied practically for 
measuring small lengths and for testing extensometers. 
It was a step in the direction of realising Maxwell’s idea 
regarding the utilisation of the wave-length of light as a 
standard of length. _He would like to know the ‘‘order” 
of the rings which were used in the experiments, and also 
if there was any difficulty due to the interference of the 
light emitted’ by the two sodium lines. It would be ‘in- 
teresting to know. how the authors had measured fractions 
of a ring and what fraction of a ring it was possible to 
measure with accuracy. 

The Chairman said the method employed was similar to 
that used by Fizeau: a method darted to perfection by 
Benoit in the measurement of the coefficient of expansion 
of small objects. The principle had been applied by the 
authors to practical mechanical problems. 

Mr. Morrow, in reply to Professor Thompson, said the 
rings used were near to the centre of the system. In fact, 
the two surfaces could be brought into contact and the 
experiments commenced from that ition. Fractions 
of a ring were estimated by the eye, but there would be no 
difficulty in employing an eye-piece with a micrometer 
scale. It was easy to estimate to one-tenth of a ring with 
the apparatus shown, but no mechanical device was 
accurate to anything like the same extent. 

A paper on “ A Sensitive Hygrometer,” by Dr. W. M. 
Thornton, was read by the Secretary. The instrument is 
made by enclosing the cooled surface of a Regnault’s 
hygrometer in a glass globe so that only the mass of 
vapour contained in the vessel is available for condensa- 
tion. The cooled surface is made much smaller than 
usual—about 1 square centimetre. The surface density 
of the deposited moisture depends on the total quantity 
of water vapour present. Ifthis is more than a minimum 
to be determined later, it will be visible either by the loss 
of brightness by scattering, or by observing, as in 
the Dines hygrometer, the scattered light itself. Little 
is known as to the manner in which moisture is 
deposited. on smooth cold surfaces. Dr. Park has 
shown that the thickness of the deposit is of the same 
order as that of the black spot in interference films. The 
reflection of light from such a clear layer of uniform thick- 
ness backed by a bright surface was considered in the 
paper, and it was shown that the loss of light due to the 
thinnest possible films can be perceived. The opposite 
case to that of a smooth layer is that pf clear spiniioa! 
particles resting on the surface. This was also considered, 
and the surface-density to givea visible deposit was calcu- 
lated. In connection with this an interesting note was 
received from Lord Rayleigh: in reply to an inquiry, in 
which he shows that the maximum brightness of a cloud 
is about 4 x-10— that of the sun. Comparing all values 
it is taken that 10-8 grammes per square centimetre can 
be detected by unaided vision with diffused light. The 
time taken for moisture to diffuse from a state of uniform 
distribution throughout the globe towards the centre was 
then calculated, and found to be less than ten minutes 
for a sphere of 20 centimetres diameter. In the ex- 
perimental instrument an ether spray was directed on 
to the inner surface of a silver cap at the end of a 
steel tube. The latter was surrounded bya glass tube and 
air § so that only the cap was exposed to the gas in 
the globe. Air dried in the usual way by passing slowly 
through tubes of sulphuric acid and phosphorus pentoxide 
was moist enough to dim the cap. For very dry gases it 
is suggested that liquid air might be used as a cooling 
agent. The paper was anzttempt to make the somewhat 
neglected Regnault hygrometer an instrument of pre- 
cision in the detection of small quantities of moisture. 
There is no other method known to the author by which 
this can be done except in certain cases by the occurrence 
of chemical reaction causing a change of colour. 

Dr. Chree remarked that unless there were some means 
of recording the .temperature of the metal on which the 
moisture was deposited, he did not see how absolute 
results could be obtained, and that unless numerical 
results were obtainable, the sphere of usefulness of the 
instrument was likely to be limited. The ordinary 
methods of obtaining hygrometric results—viz., by wet 
and dry bulb hygrometers or by the hair hygrometer— 
left a good deal to be desired, especially at temperatures 
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below 0 deg. Cent., so that there was an opening for an 
accurate I if not too complicated. 

Professor F. T. Trouton said he had lately been making 
experiments bearing on the subject of the paper. He 
was engaged in determining the electrical resistance 
between electrodes fixed upon the surface of glass. At 
present he was investigating the resistance with the 
temperature of the glass well above. the dew-point, and 
he found that it varied in a complicated manner with the 
time the current was allowed to pass. When the air was 
near the dew-point, the variation of the current was 
altogether different in character from the variation when 
the air was far from saturation. The sudden variation 
in resistance when moisture was deposited upon the 
surface of the glass gave an accurate method of deter- 
mining the dew-point. 

The Secretary said the author had tried to make the 
instrument quantitative by determining the minimum 
quantity of moisture which could be detected, and also 
by observing the time which elapsed before all the mois- 
ture was deposited. 

A ‘‘ Note on a Property of Lenses,” by Dr. G. E. Allan, 
was read by the Secretary. A well-known method of 
testing the concavity or convexity of a lens consists in 
holding the lens at arm’s length, and, while looking 
through it, moving it from side to side or up and down, 
when the image in the convex lens is found to move in the 





5 mp direction to that of the lens, whilst in the case 
of the concave lens it moves in the same direction. The 
above facts hold if, instead of the naked eye, we employ a 
microscope. If the division marks of a scale be looked at 
through a lens of considerable focal length, and the lens 
be at the same time moved across the field of view, it is 
seen that the motion of thelens is much greater than that 
of the image, and the disparity of the two motions 18 
greater the nearer the lens is to the scale, and the flatter 
the lens. It is shown that the focal length of a lens 
can be expressed as the product of the distance from the 
scale to the lens and the magnification, the magnification 
being defined as the ratio between the displacement of 
| the lens and the displacement of the image. The results 
obtained by applying the method to the determination 
of the focal lengths of three lenses are given in the 


paper. 

Mr. T. H. Blakesley said he was aware of the method 
| described by the author, which with limitations was 
accurate enough for the determination of focal lengths 
above 50 or 60 centimetres. He pointed out that the 
formula given in the paper was not, in general, quite 
rigorous. The distance required was not from the scale 
to the lens, but from the scale to the first principal point. 
The difficulty could be easily overcome by making two 
experiments with different distances between the scale 
and the lens. 
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RAILWAY ‘MOTORS FOR SINGLE-PHASE ALTERNATING CURRENT. 
CONSTRUCTED BY THE MASCHINENFABRIK OERLIKON, ENGINEERS, NEAR 
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Deratts or 200-Horse-PowER Sincie-PHase Series Traction Moror, 


650 to 1000 Revo.tutions PER MINUTE. 


RAILWAY MOTORS FOR SINGLE-PHASE , 
ALTERNATING CURRENT. 


By Dr. Hans Benn-EscHENBURG. 


At a time when learned discussion is rife in the 
electrical Press concerning all kinds of commutator 
motors for alternating current, it will be to many 
of considerable interest to have laid before them a 
communication which presents practical results ob- 
tained with motors constructed on a commercial scale, 
and adapted to commercial requirements. 

The single-phase induction motor which to-day finds 
universal use was first put into a practical form in 1892, 
by the Oerlikon Company, of Switzerland, and the 
motors of this type still adhere in all essentials to their 
original form (see Schweiz, Patentschrift No. 5881). 

_ One of the most important examples of this system 
is found in the asynchronous single-phase motor 
(14,000 volts, 980 revolutions per mirute, 50 periods) 
built a yearago by.the same firm. This motor serves to 
driye the 400-kilowatt direct-current generators used 








upon an electric locomotive which has been in constant 
working for some six months in experimental runs. 
The motor possesses a short-circuited armature of 
the squirrel-cage type. The stator is provided with 
two sets of windings lying in adjacent slots ; the one 
set is joined directly between earth and the 14,000 to 
16,000 volts of the line, and the other between earth 
and a low-tension line at 700 volts. The demand thus 
put upon the-insulation of the.motor is practically the 
same as would be put upon it by a 32,000-volt supply 
in which both:lines were insulated, yet it is’ note- 
worthy that, up to the present, not the slightest 
trouble has been experienced with the motor. -The 
motor has been also subjected to the additional stress 
roduced by many times deliberately making and 
reaking the full-line current by opening and closing 


the switch. . 

The efficiency of the motor is about 94 per cent., 
and the power-factor at full load 0.89. 

The motor is built in combination with a four-pole 
direct-current generator, which can deliver 650 amperés 
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at a pressure adjustable between 0 and 600 volts. The 
weight of the group is 10 tons, The motor-generator 
group is started from the direct-current side. First 
of all a small motor-generator group is set in motion 
(which under normal running supplies excitation to 
the extent of 6 kilowatts to the large direct-current 

enerator and the axle-motors). This is accomplished 
By using the direct-current generator of this group as 
an alternating-current series motor, onerey being 
supplied to it through the low-tension winding of a 
small transformer. After reaching the speed of 
synchronism, the asynchronous alternating-current 
motor is closed upon another section of the same 
transformer, and the direct-current generator is now 
ready to deliver current for starting the large motor- 
generator group. a 

The time expended from the moment of starting-up 
the small group to the moment when the large direct- 
current generator is ready to supply current to the 
axle-motors is about. two minutes, __ phat. Satsse 

In the following article two of the later single-phase 
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commutator types of motor made by the Oecerlikon 
Company will be described, and their characteristics, 
as deduced from experimental results, criticised. 
The first of these has a normal output of. 35 horse- 
power, and can be used for direct current work in 
general, or for single-phase alternating-current at 
periodicities from 20 to 40 periods.per second ; whilst 
the other, having an output of 200 horse-power, is 
specially intended for use on a 400-horse-power loco- 
motive, and is to be supplied with single-phase cur- 
rent at.15 periods. 

The essential advantages of single-phase working-- 
namely, the absolute mutual independence of motor- 
voltage and line-voltage, and the possibility of un- 


limited variation of the motor-voltage without loss of. 


energy—are possessed by all the single-phase systems. 
These advantages are equally important in determin- 
ing both the construction and the regulation of the 
motors. The readiness of transformation of alternat- 
ing-current makes it possible to have absolute inde- 
pendence between current strength and voltage in the 
stator-winding and those in the rotor-winding, so that 
the designer can choose without restriction, for any 
particular case, the most favourable conditions of 
construction. 

(a) 35-Horse-Power Motor, 1000 Revolutions per 
Minute.—Figs. 1, 2, and 3, page 610, show the 35-horse- 

wer motor ; its speed is 1000 revolutions per minute. 
Te is intended for an output of 35 horse-power under 
continuous load and under conditions of working 
similar to those which would be usual in the case of a 
continuous-current motor. The motor may be used 
under four’different systems of working :—1. As series 
motor with direct current at 200 volts. 2. As series 
motor with stationary field and with single-phase 
alternating current at 200 volts, 0 to 25 periods. 
3. As simple repulsion motor with alternating current 
at 230 volts, 40 to 50 periods. 4. At 250 volts, as com- 
pensated series motor, with revolving field and short- 
circuited brushes (Latour’s system). 

Stator and rotor possess each a six-pole winding. 
The winding is carried out according to usual direct- 
current armature practice, the coils being distributed 
around the circumference of the laminated iron cylin- 
der, and embedded in half-closed slots. The winding 
of the rotor is connected directly to the commutator 
segments without the insertion of resistances. In all 
respects the arrangement of windings and commutator 
is in accordance with the latest practice in direct- 
current armature construction, special allowance being 
made for the order of commutation. The brush- 
holder carries in the first three cases six, and in the 
fourth case twelve, carbon brushes, each 8 millimetres 


road. 

In the first and second systems of working the 
brushes stand in the so-called neutral position, and 
the stator winding is divided into two similar and 
adjacent systems of coils, the distance between the 
magnetic axes of the two systems being equal to half 
the distance between two poles. The first serves for 
excitation, as in an ordinary direct-current series 
motor, and the second winding serves to compen- 
sate the magnetic field due to the armature when 
revolving under load. The same electromagnetic 
effect would clearly be attained by using merely one 
uniformly-distributed winding, the distance between 
whose magnetic axes and the axes of the brushes was 
one quarter the distance between two poles. 

In order to use the machine as a repulsion motor 
and as a series motor with short-circuited brushes and 
revolving field, the two windings were joined together 
so as to form one evenly-distributed winding. The 
air-gap between stator and rotor was 1 millimetre. 

In testing each of the above-mentioned systems the 
motor was loaded with the same direct-coupled direct- 
current machine, and the measurements were taken 
with the same instruments. The machine was in each 
case subjected to a continuous run of four hours’ dura- 
tion under normal load. The value to be taken for the 
normal working load was determined by the behaviour 
of the commutator. The conditions to which the com- 
mutator was subjected being practically the same as 
the conditions which obtain in a direct-current motor, 
the same requirements were made as would be made 
of an up-to-date direct-current commutator. The 
final rise of temperature in armature, commutator, 
and stator was practically the same in all the time 
tests, and did not exceed 45 deg. Cent. Commutator 
and brushes were untouched during the time tests, 
and were always found to be bright and uninjured 
(as, in fact, faultless commutation had been the basis 
for the definition of the normal load). In order to 
determine the behaviour of the armature on starting 
up; the voltage between the commutator segments 
was measured whilst- the motor was at rest, the 
current being that corresponding with the normal 
turning-moment. 

As is well known, the single-phase series motor 
with stator field only gives a satisfactory value for 
the power-factor when it runs at a speed decidedly 
greater than that of synchronism ; whilst, on the 
other hand, the repulsion motor and the compensated 
series motor with rotor field only give satisfactory 





commutation and high-power factor when working 
practically at the speed of synchronism. 

The construction of the rotating armature with its 
commutator is the same in each of the above-mentioned 
motor systems, and, indeed, no other considerations 
need be taken into account than those which determine 
the construction of a direct-current armature. 

The most important rule in all the systems is that 
the number of ampere-conductors on the circumference 
of the armature, and the number of segments in. the 
commutator, shall be as great as possible. In conse- 
quence of the ready and unlimited transformation that 
alternating current allows of, the construction of the 
rotating armature can be fixed upon quite indepen- 
dently of the line-voltage ; on the other hand, any 
desired tension can be used in connection with the gear 
for regulating speed and tractive power. 

Applying these considerations to the case of the 
above-mentioned motor, which was constructed as a 
six-pole machine to run at a normal speed of 1000 re- 
volutions per minute, and to take a normal current of 
200 amperes, we conclude that for working on the 
principle of the ordinary series motor either direct- 
curreat or alternating current up to 25 periods must 
be used, and for working on the principle of the 
cae ere a motor or as series motor. with rotating 
field alternating current of from 40 to 50 periods is to 
be used. Inversely, we conclude that if the motor is 
to be driven with direct current or with alternating 
current up to 25 periods, it must be used as an ordi- 
nary series motor ; or if it is to be driven with alter- 
nating current of from 40 to 50 periods, it has to be 
used either as a repulsion motor or as a series motor 
with rotating excitation. As a repulsion motor, the 


current and output depend essentially upon the position | pe 


of the brushes. The curves (Figs. 4 to 11) refer to a 
case in which the line of the brushes was shifted, with 
reference to the magnetic axis of the stator winding, 
through one-tenth of the distance between two poles. 
This angle was chosen so that, at a speed of 1000 
revolutions per minute, and with an output of 35 
horse-power, the current in the brushes did not exceed 
the limiting value laid down by considerations of rise 
in temperature in the commutator and armature, 
keeping the power-factor near to unity. 

In 1893 the Oerlikon Company patented (Schweiz. 
Patentschrift No. 6634) an arrangement by which the 
angle of the brushes on a repulsion motor was regu- 
lated by changing the position of the leading-in points 
on the winding of the stator. The same might also 
be used for the series motor, but in this article those 
methods of regulation used in various motor systems 
will not be considered, which, for different speed and 
tractive force, alter the arrangement of connection, so 
as to improve commutation and bring up the power- 
factor. Only that arrangement of the motor will be 
dealt with by which it gives its maximum continuous 
output. 

In the ordinary series motor with stationary field, 
the commutation is almost independent of the speed. 
Increase of tractive force is followed by. high satura- 
tion of the iron; this keeps the strength of field 
within the desired limits, and so prevents the ten- 
dency for excessive sparking at the commutator.” 

Seeing that the same motor when used as a repul- 
sion or as a series motor with rotating excitation, 
and run at the same speed, must be supplied with 
current at double the periodicity, it follows that for 
the same tractive force and the same armature load 
double the sparking - voltage occurs on starting or 
when running above synchronism. On the other hand, 
the sparking - voltage at the normal speed of syn- 
chronism almost disappears. Hence this method 
of using the motor puts a restriction upon the speed 
of working, and demands special provision for starting 
up, as, for instance, the weakening of the magnetic 
field at the expense of the armature-load. With this 
method of connection the motor would, of course, 
show better commutation at starting if it were sup- 
plied with current at 20 to 25 periods; this, however, 
would bring down the speed to 400 or 500, and the out- 
put to about 20 horse-power. 

The diagrams (Figs. 4 to 11, page 611) require no 
further comment. The efficiency with direct current is 
some 3 per cent. higher than with alternating current, 
and the power-factor some 3 per cent. higher with the 
ordinary series motor than with the repulsion motor. 
At 800 to 1000 revolutions per minute, commutation in 
each case was equally good with direct current and with 
alternating current. At speeds less than 500 and ex- 
ceeding 1000 revolutions per minute commutation for 
both direct current and alternating current using the 
first method (ordinary series motor) was faultless. In 
the second and .third methods, however, these speeds 
demanded special provision in-order to reduce the 
tension between short-circuited commutator segments. 

The segment-vo! was determined by carefully 
shaping and fixing the. brushes so that each touched 
only one segment, and then measuring the voltage 
between this and the neighbouring segment. 

. In giving these bare experimental facts, there is no 
desire to SE aa forward any..one system of work- 
ing in preference to another. The type of motor 
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under consideration, by judicious construction and 
working, has given the experimental results referred 
to, and has been found well adapted for normal u-¢ 
at the stated output. : 

The motor, without spur-gear, weighs 1000 kilo: 
grammes, or about I ton. ; 

(6) 200 Horse-Power Series Motor, 650 Revolutions 

per Minute, 15 Periods.—This motor is intended for 
use on an electric locomotive, which, at a speed of 40 
kilometres (25 miles) per hour, shall have a maximum 
output of 400 horse-power, produced by two driving 
motors. The locomotive will be supplied with single- 
phase alternating current at 15,000 volts, 15 periods, 
On the level the speed is to rise to 60 kilometres 
(37.4 miles) per hour. Each motor must be capable 
of being mounted in place of the present direct: 
current motor, shown in Fig. 12, page 611. The same 
spur-gear, with ratio 1 :3.1, and the frame upon which 
the motor is to be bolted, are to be used. ‘The speed 
of the motor must accordingly be 650 revolutions per 
minute under full tractive force, and 1000 revolutions 
r minute on the level. 
The low periodicity and the conditions of working, 
which demand a wide variation of speed and frequent 
starting, seemed in favour of the system of the 
ordinary series motor with stationary excitation. 
Moreover, for the sake of simplicity in mounting, the 
motor-case had to be built in two parts. This con- 
dition gave the preference to the ring-shaped form of 
stator - core, with stamped pole-cores, each pole-core 
carrying a magnet coil, as in the ordinary direct- 
current series motor. 

The most favourable number of poles for the dimen- 
sions of the machine was found to be eight. Thus the 
normal low speed of 650 revolutions per minute gave 
three times the speed of synchronism. 

The armature was so built that, for the given speed 
and given number of poles, and making special allow- 
ance for the rough demands of railway working, 
the greatest possible number of conductors were 
inteotused, and securely fixed around the circum- 
ference. The commutator was provided with the 
highest possible number of segments, the thickness of 
a a being 4.8 millimetres. This armature 
exhibted the best possible arrangement and propor- 
tions, in accordance with present-day practice, for 
either an 8-pole direct current or an 8 pole repulsion 
motor for 650 to 1000 revolutions per minute. 

The magnetic field of the armature, when carrying 
current, is suppressed as much as possible by the em- 
ployment of various well-known principles, yet with- 
out special compensating turns. In addition, another 
arrangement, new of its kind, but which cannot, at 
present, be disclosed, was employed for suppressing 
the sparking voltage. 

This motor (Figs. 13 to 19, pages 614 and 623) was 
likewise subjected to the usual tests, both with alter- 
nating current, 15 to 20 periods, and with direct current. 
The motor gave its normal output of 200 horse-power 
at 260 volts, 600 amperes and 650 revolutions per 
minute. Commutation was equally good at all speeds 
from 0 to 1100 revolutions per minute with alte: nating 
current of 15 to 22 periods, and tractive force up to 
300 kilogrammes. It was not possible to detect any 
sparking or losses on the commutator due to the 
voltage between short-circuited segments. The seg- 
ment voltage at starting, with a tractive force of 200 
kilogrammes, was 2 volts. The carbon brushes (10 milli- 
metres in width) stood this voltage without the least 
deterioration. Figs. 20 and 21, page 623, give the 
experimental results. With alternating current of 15 

eriods and at 650 revolutions per minute the power- 
actor was 0.94, and at 1000 revolutions per minute, 
0.97 under all loads. With 25 periods and 650 revolu- 
tions per minute the power-factor was 0.87, and at 
1000 revolutions per minute, 0.93. For an increase of 
tractive force from 200 kilogrammes to 350 kilogrammes 
the magnetic field, and hence the short-circuited seg- 
ment voltage, increased by only 12-per cent. j 

The weight of the motor, with its three bearings, 
is 3000 kilogrammes, or about 3 tons. sie. : 

A motor with an exactly similar armature is being 
made which is to work with alternating current at 4! 
to 50 periods. Its stator is provided with a uniformly 
distributed winding, so that the motor can be us 


either as ana es or series motor with rotating 


field. We hope shortly to be able. to give the experi 

mental results of this type of motor. Wii? : 
We repeat that this article isnot written with a view 

to support any one particular motor system. Acc rd- 
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ing to our opinion, the adaptability of the alternate- 
current commutator motor. to. varying. demands, in 


virtue of its varying systems of connection, represents: 


an essential advantage of this type of motor. 


The exp2riments and curves were worked out by: 


Herr Ingenieur K. Oechslin. 





INDUSTRIAL NOTES. 

Tre London secretary of the Transvaal Chamber of 
Mines, Mr. Goldring, has lost no time in replying to 
the series of articles in the Daily Chronicle, by its 
Special Commissioner, relating to Chinese labour on the 
Rand. 
available population for recruiting purposes, and he 

ints out that Natal, Rhodesia, and Uganda are pro- 

ibited territories. The available population is, he 
asserts, about 4,672,230, equal to an adult male popu- 
lation of 467,223, and not of 2,000,000 adult males, as 
stated by the Commissioner: The report of the Labour 
Commission states that ‘‘the labour requirements of 
the Transvaal are 403,238,” so that the available adult 
native males would be 63,965 above the estimated 
requirements, even according to Mr. Goldring’s revised 
figures. Of course, the so-called available supply pre- 
supposes that all would be willing to serve and work ; 
but that does not appear to be the case, for the Kaffirs 
do not appear to be satisfied with either the wages or 
the conditions. It is said that only about 100,000 
Kaffirs have been available, so that, according to the 
estimate, some 300,000 Chinese will be required. Mr. 
Goldring disputes the figures as to mortality in the 
mines. The Commissioner had stated the proportion to 
be 66.7 per 1000 perannum. Mr. Goldring asserts that 
it has fallen to 32 per 1000, or less than one-half. He 
gives proof of this from a report dated June, 1904. The 
Secretary of the Transvaal Chamber of Mines absolutely 
repudiates the idea that white labour was ever avail- 
able to any large extent, and he quotes figures to show 
that the experiment absolutely failed ; the employment 
of white labour on a large scale is, he says, ‘‘ economi- 
cally impossible.” The term ‘‘ economically,” used in 
this connection, may mean — probably does mean— 
many things. White labour would be dearer in wages ; 
it would require better conditions than the Kaffirs 
demand ; the Chin-se would be cheaper and more 
docile. There, in fact, is doubtless the crux of the 
whole question. There are, however, graver issues 
than mere wage-cheapness and docility. 

Mr. Goldring questions the figures of the Commis- 
sioner as to the yield of the mines. The two an- 
tagonists take quite different views from different 
standpoints. From the industrial point of view the 
conflicting statements are not of public interest, 
though from the commercial standpoint they have 
great value. He shows a shrinkage of output since 
the war as compared with the output before the war ; 
but the months are different, May, of 1904, is given, 
in comparison with August, 1899. This may or may 
not be important, but the fact should be noted. The 
question of labour-saving appliances is dealt with; 
this, again, is a matter for consideration by the 
owners and managers of the mines. If .improved 
machinery and appliances are required in the case of 
unskilled white labour, that would mean a capital 
expenditure, and involve questions of policy and ex- 
pediency. According to Mir. Goldring, the white 
population in the Transvaal has increased from 50,000 
in 1885 to 299,327 in the present year. This large 
increase is mainly due to the gold-mining industry. 
The white population may not be employed in the 
mines, but they find employment in consequence of the 
mines. He insists that the development of the gold- 
mines will make the country more than ever a white 
man’s country, in spite of the fact that the Kaffirs 
number over a million. The. most important state- 
ment by Mr, Goldring is that more whites are now 
employed in mining than ever before. He attributes 
this to the arrival of Chinese, and anticipates still 
further increases in the white population. Mr. Gold- 
ring does not attempt to grapple with the ethical 
aspects of the question at issue. It is, perhaps, 
scarcely fair to expect him to doso. That is a matter 
for the community and for the Imperial Government. 
His duty to the companies represented in the 
Chamber of Mines is commercial and industrial; if 
he has answered the issues raised satisfactorily, he 
might well leave the other points to be dealt with by 
the Colonial Office, and by the local bodies responsible 
for the well-being of the Transvaal. 


_ The datig egos quarterly report of the General 
Federation of Trade Unions may be regarded as satis- 
factory, not only to the Federation itself, but’ to the 
general public, for it shows that the fear of aggressive- 
ness has not been realised. The income for the past 
quarter was 8315/. 17s. 2d., of which no less tha 

1207. Qs. 1d. was interest on investments, a sum 
nearly equalling the total expenditure, which was 
only 1324/. 17s. 7d., an excess over interest of only 
119/, 15s. 6d. The balance, 6990/. 193. 7d., was carried 


to the reserve fund, which had reviously reached the 
aggregate of 111,707/, 12s, Gd. ‘The labour movements 


Mr.. Goldring disputes the figures as to the: 


with which the Federation had to deal were almost 
entirely confined to the defence of present conditions, 
the expenditure on disputes being the sniallest on 
record for some time. Only 937/. 16s. 3d. was so 
spent. This total amount was participated in by 21 
societies. The largest sum drawn by any one union was 
by the Amalgamated Society of Engineers—385/. 5s. ; 
next are the Operative Plasterers, 80/. 13s. 4d. ; 
Ironfounders, 80/. 8s. 4d. ; and the Boot and Shoe 
Operatives, 547. 11s. 8d. All the others were under 
507." The contribution of the Engineers was 18497. 103.; 
Boot and Shoe Operatives, 627/.; the Card-Room 
hands (cotton trade), 4962. 16s. ; Cotton-Spinners, 
418/. 1s. 6d. There were three other unions between 
3007. and 400/., and three between 200/. and 300/.. The 
others were in smaller amounts, but all in proportion 
to members. At the annual general meeting it was 


societies with over 50,000 members on the General 
Council from four to six. It was also agreed to reduce 
the contributions by one-third—that is, from 6d. to 4d. 
per quarter, and from 3d. to 2d. per quarter, according 
to grade. . The idea is to attract all the smaller unions, 
in the belief that an enlarged membership is better for 
labour than a large reserve fund. With a balance of 
111,707l. 12s. 6d. this can well be done. ' The strength 
of the Federation will lie in its power to prevent or 
settle strikes, not in financing them. 





These quarterly reports are not only useful as a 
record of the work of the Federation, for they contain 
usually some excellent essays or reports on cognate 
subjects, In this issue there is a history of the Labour 
VParty in New South Wales from its formation in 1891 
to 1904. In its twelve or thirteen years’ existence it 
has certainly come to the front in Australasian politics, 
and in industrial warfare and legislation. It arose 
out of the Maritime Strike of 1890. The leaders then 
discovered that strikes were expensive, ruinous, often 
futile; then it was determined to create a Parlia- 
mentary party, and fight out the Labour question on 
constitutional lines in the House of Representatives. 
The committee appointed to consider and report 
drafted a ‘‘ platform of sixteen planks.” These are 
set forth; one was ‘‘the execution of all Government 
contracts in the Colony ;” an eight hours’ legal work- 
ing day for all occupations; the repeal of the Masters 
and Servants Act, and of the Agreements Validating 
Act; the amendment of the Master and Apprentices 
and the Trade Union Acts. . Many of the other articles 
in the programme were political, some purely Colonial. 
A good deal of the history here given is of local im- 
portance only, but a portion of it relates to what has 
developed into the Eieur Party in the Australian 
Commonwealth, of which more will be heard as time 
goes on. The strange part of the story is that the 
writer describes the various sections as the “‘ first” to 
the ‘‘ fifth” Labour Party. This might indicate a 
want of cohesion, but really it was'a kind of evolution. 
To a certain extent there was unity of purpose, but 
also there were splits. On great far-reaching political 
questions there will always be divergencies of opinion ; 
and these divergencies will more vigorously reappear 
when the Labour Party has to administer the affairs 
of the State, for it cannot ignore all other sections of 
the community, as some of the more ardent spirits 
would like to do, or as, at least, their speeches and 
actions would lead us to suppose they would do if 
ever the power came into their hands. 

The 227th quarterly delegate meeting of the London 
Society of-Compositors was held in the Memorial Hall, 
Farringdon-street, on Wednesday last... This is the 
largest centralised trade union in this country, perhaps 
in the world. It has a central office (its own free- 
hold) in'the City of London, St. Bride-street ; it has 
no branches or lodges, but it has what are termed 
‘*chapels,” which represent the printing establish- 
ments of the Metropolis. These have a deliberative 
power, but the supreme authority rests with the execu- 
tive and the quarterly meeting. It has 11,360 members, 


‘and each man for himself can test the figures in the 


balance-sheet, so fully and clearly are they set forth 
in the report. The total assets of the society are given 
as 70,063/.. 12s. 8d., but this does-not include office 
furniture and fittings, valued at 1000/. The society 
disbursed to unemployed members 5714. 6s. 8d. in the 
uarter, and 1717/. 1s. to superannuated members. In 
efence of scale—disputes—only 3387. 2s. 2d. was ex- 
pended. Its outside contributions included 140/. 1s. 1d. 
to the Parliamentary Representation Committee, 
2387. 19s. to the General Federation of Trades, 
132/, 17s. 9d. to the Printing Trades Federation, 
and 3197. 4s. to the Medical Institutions of London. 
The investments of the society amount to 53,5860. 
19s. 6d., in exceptionally good securities, and at fair 
rates of interest, as money now goes. One of the 
subjects proposed at the delegate meeting was to 
increase the ‘superannuation ‘allowance by 2s. ‘per 
member per week. - These delegate meétings aré thor- 
oughly representative; every twelve’ members are 
required to seléct, or elect, and send one délegate. Thus 








the whole of London is represented in so far'as mem- 


agreed to increase the number of representatives of | 


bership of the union is concerned. The London Sotiety 
and the .Proyincial -Typographical. Seciety work: to+ 
gether in all ‘society matters, so that there is little or 
no friction between the members of these unions. 


The position of ‘the iron and steel trades in the 
Midlands has impfoved, and is improving, but not so 
rapidly as the ironmasters could desire,for there has 
been no advance ‘in prices. Reports from Wolver- 
hampton state that business continues to improve, but 
quotations are unchanged. From Birmingham they ray 
trade is steady, and prospects brighter, but standard 
quotations remain unaltered. Generally the position 
last week was this: there was some hesitancy on the 
part of consumers to buy for forward delivery ; on 
the other hand, there was even more reluctance to sell 
than has been observable recently. This uncertainty 
was, no doubt, due to the Russian incident in the 
North Sea, an incident which aroused more fierce 
anger in the public mind than anything has done for 
along period. The crisis which arose out of it gave 
an impetus to the demand for high-class material, such 
as is required for the manufacture of shells, and it 
was rumoured that Kynochs, Limited, had received 
— Government orders for the supply of shells 
and other heavy ammunition; but no authoritative 
statement could be obtained from the firm either 
in confirmation or denial of the rumour. Makers of 
best finished iron are reported to be in receipt of better 
orders, and have an assurance of full employment for 
at least the next two months. More has been doing 
in common iron, and the outlook «generally appears 
to be more hopeful ; but it seems to be impossible to 
advance prices, though merchants are taking larger 
quantities than for some time past. More business 
has been doing in gas-strip ; but spelter is dear, and 
galvanisers complain of low prices. Black sheets have 
shown an upward tendency, but the hollow-ware trade 
continues in an unsatisfactory condition. Galvanised 
sheets have been more in demand for home use, and 
also for India and South America. The tube-makers 
have been notified of another reduction of wages, 
equal to 24 per cent. ; this will make the total reduc- 
tion 74 per cent. in the year. Steel manufacturers 
are well employed, local prices being well maintained, 
with the exception of girders,'which are easier by several 
shillings per ton. 





The position of the iron and steel trades in the 
Lancashire districts has slightly improved, though the 
attendance on Manchester.’Change last week was not 
quite so gocd as a week previously. There was a 
healthier feeling by reason of better accounts from 
other centres, The action of the Baltic fleet was, as 
elsewhere, a topic of general discussion, and the 
question was whether the incident would give a fillip 
to trade or the reverse. Holders of English pig iron 
were asking an advance of from 6d. to Is. per ton, thus 
indicating a probable rise in pig iron. A fair inquiry 
is reported for finished iron, and sellers show more 
firmness as to rates. Steel is said to be steady, but 
with no advance in prices. In the engineering and 
allied trades there is very little change, though perhaps 
the outlook in some sections is a little better. 





A strike of a section of operatives in the cotton 
trade took place last week at Hyd», as to the rate of 
pa ment for certain work, of about 150 weavers and 

elpers. This caused a stoppage of some 400 opera- 
tives. The matter was soon in the hands of the 
Operatives’ Association, and the secretary met a 
representative of the firm in the Mayor’s parlour to 
discuss the situation. At the first sitting the matter 
in dispute was not settled, but the interview was of 
such a character that an adjournment was agreed to, 
and on the following day a settlement was effected 
between the two parties. 





The unemployed question is undoubtedly acute, not 
only in the Metropolis, but-in other great centres of 
industry. In Manchester it is proposed to make a 
special penny in the pound rate, to be employed in relief 
works and general improvement. Wisely expended, 
the investment might be a splendid one, for while it 
would give temporary relief to the out - of - works, 
the advantages would be of a more or less permanent 
character. But it will require wise heads—wiser than 
municipal councils, as a rule, possess—to prevent 
waste and extravagance. True, as one of the more 
important members of the City Council said, if acute 
distress is felt, the city will have to relieve it by doles 
or in the workhouse; better, therefore, to employ 
willing labour on the roads, in the parks, or upon such 
improvements as the_city has-need of. The Leeds 
Council has voted 10,0007. for relief works. The 
Leeds Industrial Co Operative Society has voted 5000. 
for the relief of the distreseed. In ton great care, 
it is evident, is being exercised to discriminate between 
the genuine cases of distress and the mendicant loafers. 
Work has been found for 800, and 2000 have been 
relieved. In Liverpool also there is a movement on 
foot ‘to cope with existing want of employment and 





distress. Soin many other cities and towns. But in 
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PUMPING-ENGINES AT THE ODESSA WATER WORKS. 
CONSTRUCTED BY MESSRS, HATHORN, DAVEY, AND CO0., LIMITED, ENGINEERS, LEEDS. 


(For Description, see opposite Page.) 
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question, 
London County Council can force the pace: 
committee recently got together might do something earning 25s. 
hs co-operate in a unified 
; am have their own plans. They | week. 
are outside the London area; so also are Acton and 
The danger is, lest thousands 
be attracted to the Metropolis during the 
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London the problem is greater, the area wider, the | 
}opulation more vast. Then it is cut up into numerous | have given notice of a reduction in wages in all the 
boroughs, with no central authority to cope with the | shipyards as follows :—5 per cent. off piecework rates ; 
Neither ‘the City Corporation nor the 1s. 6d. per week off time rates of skilled workmen ; 
The 1s. per week off time rates of. semi-skilled workmen 
: per week or over; and 6d. 
\t the various borou, plan. | the wages of labourers, &c., earning less than 25s. per 
est Ham and East 


d 


in the west. 


Giinder Volumes in Cubic Feet 





winter in the hope of relief, and so make it more | Board, held on Saturday last, it was 
difficult for the local authorities to act. 


| wages 1} per cent. in all collieries as from November 7. 





The shipbuilding employers on the North-East Coast 





At a meeting of the Durham Miners’ Conciliation 





x 
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The matter had been held over since August, as then 
the two parties could not agree as to terms. The 
wages now stand at 27} per cent. above the basis rates 
of 1879. 





The Stepney Borough Council have been preparing a 
scheme for pensioning their employés, and they intend, 
it is said, to apply to Parliament for its sanction to such 
a scheme. It is pointed out that already they spend 
a large sum in superannuation to the salaried officials, 
but no provision is made for the workers. Why those 
with fairly large salaries should be superannuated, 
and those with small weekly wages left out, is not very 
clear. But the Stepney Council assert that the scheme 
will not cause the ratepayers any loss, as the contribu- 
tions of the workers will be sufficient for all purposes, 
Surely if this be so, there can be no objection to such 
a scheme. : 


The National Boot and Shoe Operatives’ Union has 
lost its appeal case against the order of a judge in 
chambers, who refused to strike out the plaintiff's 
claim for damages. As the case now stands the union 
is in the same position as the Railway Servants’ Union 
in the Taff Vale case, the miners in the Denaby Main 
case, the South Wales Miners in the stop-day case, 
and other similar cases. 





Some large additions have recently been made to 
the Labour Representation Committee—the Amalga- 
mated Tailors, 15,000 strong; the Lace-Makers’ Federa- 
tion, and the Engineering and Stores’ Association being 
in the forefront. On the other hand, the Amalga- 
mated Society of Railway Servants have sent in their 
proposed amendments to the constitution, the effects 
of which will be to broaden the platforms and remove 
some causes. of discontent. Its acceptance would 
remove the barriers which now prevent some of the 
Labour members from co-operation. The bid of the 
Irish Party for the Labour vote is too one-sided to 
capture the experienced and hard-headed leaders ; but 
it might cause some flutter in the ranks of labour, 
Some men are always on the look-out for allies ; strong 
men stand alone. 








THE ODESSA WATER WORKS. 


WueEn the Odessa Municipality purchased the water 
works from a-private company they retained the ser- 
vices of Mr. J. J. Platts, the late manager, together 
with his officials, and appointed Mr. Dmitrieff as 
chairman of the Water Works Council. 

Mr. Dmitrieff at once initiated, under the advice of 
the consulting engineer, Mr. J. J. Platts, a large 
scheme for extension on modern lines, which has been 
successfully carried out by their engineering manager, 
Mr. Theodore Platts. The old plant,’ which was put 
down some years ago, and has been added to from time 
time, draws its water from the River Dniester. The 
water is filtered and pumped to Odessa through about 
28 miles of 30-in. main; it is then re-pumped into the 
service-mains to supply the higher parts of the town. 

The new extension is to supplement the old plant 
with the most modern and economical machinery, and 
consists of :— 

A town pumping-station, with covered reservoirs, 
situated at Chumka, a suburb of Odessa; a river 
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pumping-station, with a and filter-beds, 
situated at Leleivka, on the River Daiester, with a 
new 30-in. main from Dniester to Odessa ; the Chumka 
pumping-station contains four triple- -expansion in- 
verted vertical Corliss pumping-engines,.made_ by 
Messrs. Hathorn, Davey, and Co., Limited, Leeds, 
each having cylinders 15 in., 25 in., and 40 in. in 
diameter, and three single-acting ram-pumps, 18} in. 
in diameter, all with 3-ft. stroke, and. each capable 
of pumping 5} million gallons in 24 hours from the 
covered reservoirs direct int> the service main against 
a mean head of 160 ft. There are also feed-heaters, 
economiser, and five Lancashire boilers. The station 
was officially opened on May 20, 1901. 

The Dniester pumping- station, of which we show a 
general arrangement in Figs. 1, 2 2, 3, 4, and 5, pages 
626 and 627, has not been officially opened, although 
the pumping-ongines have been at work some time. It 
contains :— 

Forcing Engines.—Three (one not yet installed) 
triple - expansion inverted vertical Corliss pumping 
engines, made by Messrs. Hathorn, Davey, and Co., 
Limited, each Ror cylinders 20 in., 36 in., and 
54 in. in diameter, and three single-acting rams 17 in. 
in diameter, all with 3-ft. 6-in. stroke. Each pump is 
capable of delivering 54 million gallons in 24 hours 
against a head of from 380 ft. to 460 ft., including fric- 
tion through 28 miles of 30-in. main, with steam at 
180-lb pressure. 

‘ilter Hugines. — Two triple - expansion inverted 
vertical Corliss pumping-engines, made by Messrs. 
Hathorn, Davey, and Co., Limited, each having cylin- 
ders 12 in., 20 in., and 31 in.- in diameter, and three 
single-acting rams 32in. indiameter, all with 2-ft. 6-in. 
stroke. Kach pump is capable of delivering 12 million 
gallons in 24 hours against a head of 35 ft. , including 
friction, with steam at 180 lb. pressure. 

Five feed-heaters. 

_ Two Green economisers. 

Eight Babcock water-tube boilers, fitted with super- 
heaters. 

The steam and feed pipes are on the ring system, 
and the whole plant is so arranged that any unit can 
be stopped witho ut interfering with the working of 
the remainder. 

Russian coal is used, which costs 24s. per ton, de- 
livered at the pumping- ‘station. 

With respect to the comparative duty of the old and 
new pumping plants, the following figures, which are 
a fair average of every-day working, have been fur- 
nished us a by the engineering manager, Mr. Theodore 
Platts : 


Week Ending June 20, 1903. 
Duty in wae omer - — (361 lb. ») of coa’. 
Old engines .  16,880,7 
New engines A s 34,271, 500 


This is equivalent to a ies of 52,517,733 foot-pounds 
and 106,620,888 foot-pounds respectively, by the English 
standard of measurement. 


Head pumped against by old engines 323.17 ft. 
* newengines 314.74 ,, 

The difference i in the heads pumped a by the 
old and new engines is accounted for by having a clean 
main in the case of the latter; but this difference is 
taken into account in the duty, the measure of work 
done being in foot-pounds. 

All the engines were guaranteed by the makers to 
use not more than 16 lb. of steam per pump horse- 
power per hour, and all of them have now been offi- 
cially tested, and are well within the specified guaran- 

Indicator diagrams taken from the engines and 
pumps sre shown in Fig. 6, page 627. 

A duty trial of one of the forcing-engines was made 
by Mr. Theodore Platts and staff from Saeeons assisted 
by Mr. Hume, the resident engineer. Mr. J. Crow- 
ther, who erected the engines, represented the makers. 
The data of this trial are given below. 


OprssA WATER Works—DnigsterR PumprnG-StaTIon. 

Official Trial, made by Theodore Platts, April 22, 1903, of 
a Triple-Expansion Inverted Vertical Corliss Three- 
Crank Rotative Pumping-Engine. 

No. 1 Forcing-Engine. 
Duration of Trial, 6 Hours. 

Service :—To force 54 million gallons of water in 24 
hours against a head of from 380 ft. to 460 ft., in- 
cluding friction. 

DIMENSIONS OF ENGINE AND BOILERS. 
ENGINE. 
Diameter of cylinders... i. 20 in., 36 in., 
and 53 in. 

5 in. in diam. 

$14.16 sq. in. 

294 53 


One piston-rod to each cylinder i 
Effective piston area, high-pressure, top 

a. bottom .. 
intermediate pressure, 


” 
” ” 


1017.9 


998.3 
-. 2290.2 
.. 2270.6 
® 8 ft. 6 in. 
17 in, 
226.98 sq. in. 
8 ft. 6 in. 
1:3.82 : 7.5 


top . 
bflective piston area, intermediate pressure, 


bo 

Bffectiv "y piston area, low pressure, top 
” “my bottom 

Stroke’ R o% ° 

Diameter of pump. rams .. 

Mean area $4 

Stroke es 

Mean ratio of steam ‘cylinders ow 





Vv yolume described by high-pressure piston per 
stroke . oe 

Vo'ume described ‘by intermnediate-pressure 
piston per stroke 

a described by low: “Pressure piston per 
stro 

Mean clearance volume, high pressure 


7.30 cu. ft 
24.5 - 


65.42 ., 
ate cub. ft., 


r 151 per cent. 


Mean clearance volume, intermediate vniaitre™ "971 cub. ft., 


or 1.09 per cent. 


Mean clearance volume, low pressure. . -545 cub. ft., 


or .97 per cent. 


Bol.ers. 

Babcock and Wilcox type, with superheaters ; 
54 tubes, 4 in. in diameter, 18 ft. long 
cach ; drum 8 ft. in d‘ — 24 ft. iad 

Number of boilers under steam. 4 

Total heating surface... a os -- 48728q ft. 

Total grate area... ae ¥. ¥ = ee 


Chimney : 
Height as 
Internal diamneter .. 
Draught os Pe 
Economiser : 
820 pipes, 4 in. in diameter, 9 ft. Ante 
Total heating surface "4 


140 ft. 


6.5 ,, 
Natural 


2839 sq. ft. 


Superheater : 
Total heating surface 


Caunter and Gauge Readings : 
Total revolutions in six hours 
Revolutions per minute .. 7 
Pump delivery gauge, mean pressure e 
» suction pr " ‘“s -. 20 ft. below 
gauge 
Head on pumps ia feet by 320 ft. 
Mean steam pressure—abso 
Mean steam pressure in high-pressure receiver 
(actual) .. 27 09 
Mean steam pressure in intermediate- ‘Pressure 
receiver (actual) .. eh ee 
Mean vacuum in co-.denser 
Absolute pressure in condenser.. si 
Temperature es to condenser 
pressure os - 


Condensed Steam and ‘Jacket Water : 

Total steam through cylinders in six hours .. 
»» jacket steam in six hours - 
», Steam in six hours .. 

Cylinder steam per hour.. 

Jacket steam per = 

Total steam per hou 

Jacket steam per cmt of total steam 


Indicator Measurements : 
High-pressure cylinder .. A . 
Intermediate-pressure eylinder ‘5 oe 
Low-pressure cylinder . ° 
Total indicated horse-power 
High-pressure pump sa 
Intermediate-pressure pump 
Low-pressure pump oe ee 
Total indicated pump horse- -pow ‘er 


Engine Reoults : 

Water pumped in six hours, slip neglected . 
per hour, slip — 

Effective head by gauges.. = 
Pump horse-power by pressure- gauges 
Consumption of steam per hour 
Steam per pump horse-power: hour 
Indicated horse-power .. 
Steam per indicated horse- -power- -hour 


Mechanical efficiency — 1.P.H.P. 


A aaa gauges . 


= 
27. 75 i in. 


98 deg. F. 


24,660 Ib. 
8,7 


4732.6 ; 
- 13.15 per cent. 
151. 2 1.H.-P. | 
123.7 


141. 433 
416.801 
128.577 
128.76 
127.301 
384.638 


. 1,408,334.4 gals. 
234,722. 


11.35 Ib. 
- 92.26 per cent. 


P. 1H P. ‘in water lifted 


91 per cent. 
LHP. ‘i 


Composition oF Batu.’ ADDITIONS, 


Materials. 


C.C. ; Si. Mn. 


-- 195 1b. p. sq. in. | 


: . 0.89 1b. p. sq. in. | 


ue transferred to feed-water per pound of 


Heat transmitted per square toot of heating 
surface per hour., - 


Superheater : 
Weight of steam entering per hour .. Bes 4732.6 Ib. 
Temperature of steam into superheater .. 379.6 deg. I’. 
” out of superheater .. yy in 
Amount of superheat.>--. 
Heat transferred to steam per pound. of fuel 19633 BTU. 
193.5 ,, 


633.9 B.T.U. 
— . 





Heat transmitted per square fout of —e 
surface per hour.. Fo 


| Summary 
Heat teanctervil to — per pound of fuel. . 


” ” 


8685 B.T.U. 
638. 


steam hy superheat 

Total heat from Llb. offuel_ .. 
Efficiency of boiler, economiser, and super- 

heater combined. . 
Total equivalent evaporation ‘trom and at 
212 deg. Fahr. ., : of 
| Thermal Results : 
| 


er of steam at engine 
eatmeaten steam sae Tb. 


9.35 Ib, 


3348 dez. F. 
879.6 ,, 


6.2 5, 
Ba +5, 


per 

square inch) > 
Superheat at engine 
——_ of condenser (exhaust) . ‘i 
Total heat of steam supplied to “engine 

reckoned from exhaust temperature per 

pound oe as = ys “s oo 1184.2 B.U. 
Liquid heat returned to boiler in feed water 

vid economiser by jacket » wend from ex- 

haust-temperatu ved pel pound . | ee 
Jacket water supplied to boiler per minute... 10.37 1b. 
Heat supplied by boilersteam per minute .. 89.4543 B.T.U. 
Heat returned to boiler by ate ina per 

minute... 4 a 
Net heat supply per minute ~ . 86,317.2 
Heat supply per indicated horse- -power per 

minute... 203.2 ,, 
Heat supply per water horse- -pow! ‘er per minute 228.5 ,, 
Heat equivalent of indicated work per minute 17,683 


. 20.3 per cent. 
Heat equivalent of actual work done pe 
minute . 5 * 16,083 B.T.U. 
| Thermal efficiency ‘ot actual work done per 
| minute .. ° ee os oe. 
Duty of the Engine: 
Actual duty per 112 1b. of coal . 
1000 Ib. of steam 


Thermal efficiency of indicated work .. 


18.5 per cent. 


. 150,222, 000ft. -Ib. 
- 153,716,000 ,, 


” ” 








| ACID OPEN-HEARTH MANIPULATION.* 


By Anprew McWrtt1aMm, Assoc. R.S.M., Lecturer in 
| “Metallurgy at University Coll e, Sheffield; and 
Wituiam H. Hatrievp, Beppin Ledallist, Metallur- 
gist to Messrs. John Crowley and Co., Meadow Hall 
Tron and Steel Works, Sheffield. 
At the 1902 May wer Be J of the Iron and Steel Institute 
the authors presented ‘i on ‘‘ The Elimination of 
Silicon in the Acid Open-Hearth,” wherein they recorded 
a few typical examples of certain Siemens charges out of 
a very large number specially watched for the purposes of 
that research. The main deductions drawn from those 
experiments have been accepted in all the intelligent 
criticism during or after the discussion on the paper. One 
opinion, however, was rigidly held by al] who mentioned 
the matter, with the single exception, perhaps, of Mr. 
Lange, and ‘that was, the necessity for the attainment and 
the maintenance of an abnormally high temperature in 
order that the percentage of silicon in the metallic bath 
might increase, or that an unusually large proportion of 





TABLE I. —Rep BRICK CHARGE. 





ComrosiTION OF SLAG. 


Consistency of Mieke ~ scat hats 
Slag. 


SiO, FeO. FeO, AlO, MnO. Cad. 





Ore 

” 

. ” 
0.45 


- 


0.037 


Ore 
e ok ss 
0.31 | 0.034 <6 
| a Red brick 
0.034 os 
0.049 
0 049 


0.22 
0.20 
0.17 


0.053 | 
0.046 


0.14 
0.13 


ND O® MBBQOODMMHMENS | 





Boiler Results : 
Fuel .. at ne Russian coal 
—_— 
560 Ib. 


Coal fired per hour. . : 
. 12, ge = T.U. 


Calorific value per pound as fired 
Carbon value per pound 
Steam pressure absolute . 
Temperature of saturation. 
Feed-water per hour ; 
Temperature of feed- water at boilers . 
Heat transferred to boiler per pound of fuel . 
Thermal efficie ency. boiler alone .. 68.5 per cent, 
Heat transmitted per square foot of “heating 

surface per hour. . 1900 B.T.U. 
= of fuel fired per square foot ot grate 

per hour ... . 6.08 Ib. 

8.45 ,, 
9 Ib. 


12195 by pera, in. 
379.6 deg. F 


Wai ian evonomses 5 per pound of fuel .. . 
Equivalent evapo n - boiler alone from 
and at 212 deg. F 
Economiser : 
Feed-water enterin; ring aed hour .. kis * 
Temperature of f to economiser.. 46 
»» ut of economiser 
Rise of temperature = ae e oe 


4732.6 Ib. 
125.6 deg. F. 
201.2 ,, 

75.6 4, 


Fairly thin 


Thinning 
Thinner 


' York, 
i 


51.49 


Moderately thin 
Thickening 
Thick 


14.92 2.10 2.08 


| siligoe might be retained in the metal. The original 
decision was arrived at on the results of scores of trials, 

and has since been the subject of frequent experiment. 
| The authors still retain their opinion that althougb, 

naturally, a higher temperature will accelerate the (pro- 
i. | bable action between the carbon of the steel and the 
excess silica of the slag, they then fairly proved, and have 
‘now abundantly confirmed the fact, that around the tem- 
peratures occurring in Siemens steel-making practice the 
chemical composition of the a ey with regard 
to its acidity, is the factor wh letermines whether the 
percentage of silicon in the eclton steel shall increase or 
d 


ecrease. 

In the discussion in 1902, Mr. Saniter called attention 
to Mr. H. H. Camp bell’s work, and in the re reply the 
authors also Sentinel that of Messrs. Winder and 
Brunton of 1892, the two latter recording the fact of a rise 
in silicon; and page a7, section x., g, in the former's 


* Paper -" before the ee gia Steel Sasilenke, at New 
Betober 26, 1904. 
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brs. min. ; 
5 £0 4]. , 019 
6 «=O .055 
6 pal) oe 
6 40 j betas Thick 
6 41 es Pe | ott, 
6 650 Thinnin 
Ro ® Thin 
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Fig. 7. RED BRICK CHARGE. 


Scale of Carbo Percentages. 
0-7 é 


@szoa) Scale of Stlico & 

Fig. 2. LIME CHARGE. 

Scale of Carbon Perc 
0.2 


Percentages. 


es 





Scale of Silicon & ManganesePercentages 


(520.8) 


Taste ILI.-—Magnesia Charge. 








"TABLE IL—Lie Cuaron. 


Consistency of | 
Slag. - 











~* -Comrosrri0s cr SLaé: 
| 
| 


FLO. Fey} AlgOy. | MnO. | Cade. MgO. 


| S10): 





Fairly thin | 
Thickening | 
Thickish | | 


| 55.45 18.49 2.02 20.77 2.09 | 0.89 


gs 


53.58 16.59 | 19.77 5.96 


Fig. 3. MAGNESIA CHARGE. 


Scale of Carbon Percentages. 
on oz 0-3 
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1} \ 
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Fig4. PvROLUSITE CHARGE. 
Scale of Carbon 























Composition eae Compositon 
of Bath. | Additions. of Slag. 
Tj a canaipapaitin oahcte asst Consistency an 35 
Nee of Slag. 2, 
3a é het: @s200) Scale of Siicov& Manganese Percentages. 
eile) #8 14 ig ig 
Gg sil S= 8 % = | recently to the authors, where the carbon of the bath was 
<< | ee —| <i Caper 2 per cent. at the start, and by adjustment of the nog the 
hr. m. bias silicon was still at 0.4 per cent. when the carbon had fallen 
315 .44 .026 .045) Thinnish | to 1.4 per cent, 
3 30 | .40 .020!.057 .. | Thickeni Eee “rere . , , ° 
$3) 40 om oey) << | Rhlakentog | oe] ao | “Denpite Mr Saniter’s dictum in the 1902 diseusion, 
350... |.. | ..|Magnesia| 8 | | although large additions to the bath undoubtedly reduce 
410 .19 .085.0867, —.. -- | Thinning its temperature, it is not necessarily overheated because 
428 .17 |.087).074 ps Thin 54.03} 4.0 | no additions are being made to the slag. Consider for a 
Bilis Pati ____ | moment the case of turning off the gas and'air. By these 
TABLE IV.—Pyrotuvsitsr, 22-Ton Cuarer. 
CoMPosiTIoN oF Batu. ADDITIONS. Composition OF SLAG. 
Time. 2 Re __'| Consistency la dnt oa tlie Brandes - 2 
of Slag. | | | 
C.0. Si. Mn. Materials. | Lb. SiO. MnO. | Cad. | MgO. 
hr. min. | 
ll 45 oi .20 “2 Thin | 
12 - 30 74 .05 0.104 | Thickening | 
1 0 51 -051 0.097 ‘ | 66.74 16.45 2.96 | Trace 
Tong ia -063 és » 
1 30 42 -069 0.09 & Thicker 
; - 34 -079 0.111 « | Very thick 57.62 17.48 
\ | 
to ' Mn 0, | 
e 0 f | n Oz 440 | 
2 5 | .29 -061 0.115 oe bend Thinning 56.7 18.14 
ees fencing’ ae mae: MnO, | 80 de | 
2 20 | 23 -052 0.109 ee od | Thinning 55.8 17.4 
2 8 19 -066 0.124 Se Thin 57.2 18.4 
2 «50 a 071 | | Thickening 
ee a (09) “| 64.06 17.97 





excellent work on steel-making, reads :— ‘‘ Conditions 
Modifying the Character of the Product.—If the tem- 
perature of the metal is very high, the last traces of silicon 
will not be oxidised, for the affinity of silicon for oxygen 
18 @ function of the temperature... Thus the open- 
hearth cannot rival the converter in producin high silicon 
metal by non-combustion, but under suitable conditions 
the amount carried along in the metal may. be quite 
appreciable, and by holding the bath at a very high tem- 


perature with a silicious slag, there will even be a reduc- 
tion of the silica of the hearth 
Sid. + 2C = Si + 2°CO.” 
Several heats bearing on this point have been observed, 
as, for example, one, 


the details of which have been sent 





according to the equation | 








means it is quite easy to keep the temperature normal 
without the charging of cold material into the furnace. 

The authors then tried the experiment of allowing the 
metal and slag to interact with only small additions of 
ore, the temperature ranging from normal to slightly hot, 
and samples ran as follow: —9 a.m., carbon, 1.55 per 
cent. ; 9.25 a.m,, carbon, 1.35 per cent.; 9.50a.m., carbon, 
1.20 per cent., with manganese 0.09 per cent., and silicon 
0.60 per cent. Still further to test the point in as 
Faraday-like a manner as possible, it was decided to look 
around for the most silicious material lying about that 
— reasonably be expected easily to enter the slag, 
and the choice fell ona heap of old red bricks of the 
following average chemical composition :— 











“3 Per Cent. 
ON SAR Rate ee sie Baie iy aM a 789 
kame’ Yo>. 7, i Pi see =~ sagt 
Ferric oxide 


Magnesia 


Alumina ... 


Eight hundredweight of these were thrown into. the 
furnace in three minutes, and after this (to a Siemens 
charge) ‘‘iced drink” the silicon steadily, though slowly, 
rose in accordance with the subsequently ascertained 
composition of the slag. 

Everyone must admit that this addition would cool the 
bath, and, as a matter of fact, it me comparatively 
cold. The details of the —— are given in Table I., 
and it will be noticed that before the special addition the 
silicon was fairly low and slowly falling, while after this 
addition, which raised the percentage of silica in the slag 
and cooled the bath, the silicon per cent. gradually 
increased. 

Owing to an apparently abnormal behaviour of the slag 
in certain trials where a considerable quantity of lime 
had been added, a special charge was run, with the object 
of watching more closely the effect: of lime in the slag on 
the silicon content of the bath. The slag in one heat was 
allowed to thicken from 5.50 p.m. to 6.40 p.m., when at 
6.41 p.m. 34 cwts. of limestone were added. _ This addi- 
tion had the effect of thinning (increasing the fluidity of) 
the slag, and making it appear more basic than it really 
was, comparing its fluidity with that of similar slags 
without lime. Also, with lime present, the balance-point 
seems to be slightly altered, perhaps owing to the lime 
not rs an oxidising base ; and with 53.5 per cent. silica 
in the slag, the silicon is not lowered, but is slowly 
increasing. This, with other results from the experiment, 
bearing out the general trend of trials made with other 
ends in view, and hence not followed out in detail at the 
time, was useful in the making of certain special steels for 
commercial purposes, but should also be of general interest 
as an aid to the study of the reactions between metal and 
slag. The necessary details are given in Table II. 

At this stage it seemed ‘‘as if increase of appetite had 
gone with what it fed on,” for these results ereated ‘the 

esire to know a little of the effect of other and more 
unusual bases on the slag and steel ; so another special 
heat was run, using magnesia instead of lime. 

It will be seen that the magnesia acts after the same 
fashion as the lime, with the special characteristics 
perhaps not quite so well defined. 

To throw some light on the rather different effect pro- 
duced by these basic oxides, which do not so readily give 
up their oxygen compared with the oxides of iron, a 
charge in which the slag should be allowed to thicken as 
before, and then be thinned with the very oxidising 
manganese dioxide, was determined on. 

In Table IV. are given those details of this charge 
which are of interest in connection with the experiment. 
No iron ore was added within the limit of the table; the 
charge was tapped at 3.10, and behaved normally. It 
will be seen from the analyses that the carbon continued 
to fall satisfactorily the whole time, that the 520 lb. of 
black oxide of manganese thinned the slag and made it 
less silicious for a short time, but that the new slag 
quickly helped itself to silica and became viscous an 
highly silicious. The source of that silica was evident 
after tapping, for the appearance of the bottom suggested 
that as a process for the production of small-scale models 
of the Grand Cajion of Colorado, inaccurate in detail, but 
faithful to the spirit, it might be recommended ; but as a 
means of making even special steels it would be a little 
too exciting. From this it will readily be understood why 
the effect of the more basic slags of the last two series 
have not been tried, and are not likely to be, at least by 
the present experimenters. 

An interesting discovery, which is at present engagin 
the attention of the authors, was made during a study o 
the general notes made of any probable points of interest 
belonging to the 4 Py heats, although these points 
might not seem to have reference to the more immediate 
question under observation. It will be remembered that 
at the May meeting of this Institute Mr. Wahlberg read 
a paper on some of Mr. Brinell’s work on ‘‘ The Influence 
of Chemical Composition on Soundness of Steel Ingots,” 
in which Brinell showed that in his practice, giving cer- 
tain relative values for silicon and aluminium in terms of 
manganese, calculating all out to manganese and taking 
the total, he obtained a number which he named the 
‘* density quotient,” of sucha nature that for the same 
density quotient he obtained the same type of ingot ; for a 
lower quotient one with more blowholes, and for a higher 
quotient fewer. Now, the general experience of the 
authors has corroborated that of Brinell, but during the 
progress of this research they made the interesting dis- 
covery that those charges treated to one hour’s thickening 
of the slag required a lower density quotient than that 
for normal heats, to give a certain type of ingot; charges 
treated to two hours’ thickening eet a lower number 
still, while in a heat run specially fast and finished with 
a much higher density quotient the ingots corresponded 
to a lower number. ; ’ 

The following figures, and, indeed, the whole point 
raised, are given tentatively as a matter of interest, for 
it appeals to the writers as being of considerable import- 
ance, and they are engaged in following the matter up 
through this and other channels :— 


Treatment of Density Type of 
harge. Quotient. Ingots. 
Thickening, 24 hours... 0.814 Good 
D a... ee ; 
Ordinary ... i 1.35 ob 


The authors have a theory as to the cause of these dif- 
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ferences, but prefer to seek further experimental support 
before making it public. 

Again the authors tender ‘their best thanks to willing 
helpers : to Messrs. J. H. G. Monypenny, H. H. Slater, 
M. H. Graham, and J. Kilby, for their very careful 
analytical work, and to Messrs. John Crowley and Co., 
Limited, Meadow Hall Iron and Steel Works, Sheffield, 
England, for the use of a 25-ton furnace, for the purposes 
of this research. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 20th ‘ult., the new steamer Nord, 
built by the Sunderland Shipbuilding Company, Limited, 
proceeded on her official trial. The principal dimensions 
of the vessel are:—314 ft. between diculars by 
46 ft. 6in. extreme breadth by 23 ft.041n. deep. The 
vessel carries 4750 tons dead-weight on a light draught 
of water. The trial was most satisfactory in every way. 
The machinery was supplied by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, the 
engines having cylinders 23 in., 38 in., and 62 in. in dia- 
meter, with a 42-in. stroke. A mean speed of about 1 
knots was obtained. After the trial the vessel p 
to Dunkerque. The vessel has been built to the order of 
Messrs. La Compagnie des Bateaux 4 Vapeur du Nord. 


On Monday, the 24th ult., Sir Raylton Dixon and 
Co., Limited, launched from their Cleveland Dockyards, 
Middlesbrough, the fine steel screw steamer Coquet, 
built to the order of Messrs. Glover Brothers for the 
Mercantile Steamship Company, Limited, of London. 
Her principal dimensions are:—372 ft. by 50 ft. by 
28 ft. 3 in. moulded, and she has a dead-weight carrying 
capacity of about 6850 tons on a light draught. Triple- 
expansion engines will be fitted by Messrs. Blair and Co., 
Limited, Stockton-on-Tees, and will have cylinders 25in. 
42in., and 68 in. in diameter, with a 45-in. stroke, supplied 
with steam by two large boilers working at 180 lb. pres- 
sure. 


On Tuesday, the 25th ult., there was launched from the 
Wallsend shipbuilding yard of Messrs. Swan, Hunter, 
and Wigham-Richardson, Limited, a steel screw steamer, 
since named the Branksome Hall, which has been built 
for the Hall Line service of the Ellerman Lines, Limited. 
The dimensions of the vessel are:—Length over all, 
387 ft.; beam, extreme, 46 ft. 8 in.; and depth, moulded, 
30 ft. 5in. The vessel has been designed to carry a dead- 
weight cargo of about 6900 tons on a moderate draught 
of water. The machinery has been constructed by the 
Wallsend Slipway and Engineering Company, Limited, 
and consists of a set of triple-expansion engines, having 
cylinders 234 in., 40 in., and 69 in. in diameter, with a 
48-in. stroke, steam being supplied by two single-ended 
boilers, measuring 15 ft. by 12 ft., fitted with Howden’s 
pom of forced draught, and working at a pressure of 
212 Ib. 


Messrs. William Doxford and Sons, Limited, of Pallion, 
launched on Wednesday, the 26th ult., a large turret 
vessel, the Claremont, built to the order of the Horsley 
Line, Limited, West Hartlepool. Her principal dimen- 
sions are:—Length, 352 ft.; breadth, 48 ft.; depth, 
moulded, 26 ft.; dead-weight carrying capacity, 6300 
tons. 


On Wednesday, the 26th ult., Messrs. Short Brothers, 
Limited, launched from their works at Pallion a steel 
screw steamer, the Wallace, built to the order of the 
Taylor and Sanderson Steam Shipping Company, Limited, 
of Sunderland.. The vessel is of the following dimen- 
sions :—Length, 366 ft. 6 in. ; breadth, 48 ft. 6 in. ; and 
depth, moulded, 28 ft. 6 in., with a large dead-weight 
carrying capacity on a moderate draught of water. After 
the launch the vessel was taken to the works of Messrs. 
George Clark, Limited, Sunderland, where she is to be 
fit with triple-expansion engines, having cylinders 
25 in., 42 in., and 66 in. in diameter, with a 45-in. stroke, 
steam being supplied by two large steel boilers working 
at 180 lb. pressure. 


The new passenger steamer James Crombie, built by 
Messrs. Ramage and Ferguson, Limited, Leith, for the 
Aberdeen, Leith, and Moray Firth Steam Shipping Com- 

my, Limited, has just completed her trial trip in the 

irth of Forth, when a speed of considerably over 
12 knots was easily obtained. The machinery throughout 
the trial worked without a hitch. 








CanabiAN Ratway Sussrpres.—The subsidies granted 
by the Canadian Government to Canadian railway enter- 
prise during the twenty years ending with 1903 inclusive 
were as follows :— 

Year. 


1884.. 


Total. 
dols. 
208,000 
403,245 

2,171,249 


Total. 
dols. 


Year. 


1894. . 
1895... 
1896... 
1897. 
1898... 
1899... 
1900... 
1901. 
1902. 
811,349 1903... ot Teen ane 

The twenty years’ subsidies accordingly attained an 
aggregate of 26,269,802 dols. The consideration which 
the Canadian Government hopes to obtain for these sub- 
sidies is, of course, the general development of the 


1,229,885 
1,310,549 
834,745 





Dominion. 


CANADIAN RAILWAYS. 


Tue average length of steam railway in operation 
in Canada last year was 19,0774 miles. This total 
was made up as follows :—Canadian Pacific system, 
7437 miles ; Grand Trunk system, 3154} miles ; Inter- 
Colonial, Prince Edward Island, and Drummond lines, 
1519} miles ; other lines, 6960 miles ; tunnel and bridge 
lines, 7 miles. The length of line laid with steel rails 
was 18,976 miles, of which 695 miles were double 
track. The length of line laid in 1867 was 2087 
miles, so that 16,991 miles of new track were 
brought into operation during the thirty-six years 
years ending with 1903 inclusive. The contribution 
of each province to the total of 19,078 miles, repre- 
senting the length of lite in operation in Canada in 
1903, was as follows :—Ontario, 7142 miles ; Quebec, 
3492 miles ; New Brunswick, 1445 miles ; Nova Scotia, 
1050 miles; Prince Edward Island, 209 miles ; Mani- 
toba, 2225 miles ; North-West Territories and Yukon 
Territory, 2094 miles; and British Columbia, 1421 
miles. The area of country to each mile of track was 
as follows in 1903:—Ontario, 30.87 square miles ; 
Quebec, 97.87 square miles; New Brunswick, 19.32 
square miles ; Nova Scotia, 20.06 square miles ; Prince 
Edward Island, 10.45 square miles; Manitoba, 28.91 
square miles; North-West Territories and Yukon 
Territory, 350.11 square miles; and British Columbia, 
260.51 square miles. The total of 19,078 miles, repre- 
senting the length of track in operation in 1903, did 
not include 115? miles of line owned by seven coal and 
iron companies carrying on business in Nova Scotia 
and one in British Columbia. The gauge adopted is 
almost entirely 4 ft. 84 in., only 365 miles having 
other gauges. The average length of line in operation 
in Canada during the ten years ending with 1903 
inclusive was as follows :— 

Year. Miles. 
15,613 
15,941 
16,214 oe 
16,437 1902... 
: 16,584 ee. 19,078 

The revenue collected upon Canadian railways, and 
the working expenses for the ten years ending with 
1903 inclusive, were :— 


Year. 
1899 .. 
1900 .. 
1901 


Charges. 
Dols. 
35,166,202 
82,678,035 
34,893,337 
84,949,432 
38,909,877 
40,468,361 
47,405,596 


Revenue. 
Dols. 

49,487,965 

46,655,883 


Year. 


61,831,325 
70,231,979 


67,481,524 


The ratio of the working expenses to the traffic 
receipts was accordingly 71.06 per cent. in 1894; 
70.04 per cent. in 1895; 69.27 per cent. in 1896 ; 
68.38 per cent. in 1897; 65.55 per cent. in 1898 ; 
65.45. per cent. in 1899; 67.50 per cent. in 
69.06 per cent. in 1901; 68.54 per cent. In 1902; 
and 70.25 per cent. in 1903. It will be seen that 
1903 altogether beat the record as regards the revenue 
collected, but that there was a great increase in 
working. charges.. The ratio of working expenses 
is certainly very severe, and it is a discouraging cir- 
cumstance that it exhibits no tendency to a reduction. 
Probably one reason why the ratio is so high is the 
existence in Canada of a number of comparatively 
small railway concerns, which could be more economi- 
cally managed if amalgamation were carried still 
further than it actually has been. The number of 
locomotives upon Canadian railways during the ten 
years ending with 1903 inclusive was as follows :— 
Engines. 
2217 
2273 
2433 


Engines. 
2002 
2028 
2046 
2096 2434 
2S im ios ee 2587 
Of the total of 2587 engines upon Canadian lines in 
1903, 876 were owned by the Canadian Pacific Railway, 
and 699 by the Grand Trunk of Canada Railway, or 
about three-fiths of the whole. In 1903 there were 
2042 passenger carriages upon Canadian lines, 818 
baggage, mail, and express cars, 56,631 cattle and box 
cars, 18,285 platform cars, and 7639 coal and dump 
cars. Of the passenger carriages, 662 were owned by 
the Canadian Pacific Railway, and 532 by the Grand 
Trunk Railway. Of the cattle and box cars, 20,216 
belonged to the Canadian Pacific Railway, and 18,555 
to the Grand Trunk Railway. Of the platform cars, 
5537 belonged to the Canadian Pacific Railway, and 5345 
to the Grand Trunk Railway ; and of the coal and dump 
cars, 1013 belonged to the Canadian Pacific Railway, 
and 1685 to the Grand Trunk Railway. The severity 
of the Canadian winters is reflected in the fact that 
there were last year 660 snow-ploughs and flangers 
in use upon Canadian lines. Of these the Canadian 
Pacific ilway owned 9] snow-ploughs and 218 
flangers, while the Grand Trunk Railway owned 69 
snow-ploughs and 38 flangers. The great strides which 
the Canadian railway interest has made during the last 
30 or 35 years is forcibly illustrated by the fact that 





while there were 2587 locomotives upon the various 
Dominion systems in 1903, the corresponding number 
in 1867 was only 491, while even so recently as 185 it 
was only 2023. In 1867 the Grand Trunk Railway 
had only 298 locomotives, and the Canadian Pacific 
Railway was unknown, although the Grand Trunk 
Railway had, to “some extent, a competitor in the 
Great Western Railway of Canada, which owned 94 
engines. The remaining engines were worked upon 
lines so little known that it would serve no useful 
purpose to reproduce their designations. While 
Canadian railways carried last year 22,148,742 pas. 
sengers, the corresponding number carried in 1867 was 
only 2,784,596, while even in 1895 the total was not 
more than 12,520,585. The increase in the freight 
movement has been still more remarkable, the quantity 
passing over all the Canadian lines in 1867 kaving been 
only 2,272,309 tons, while in 1903 an aggregate of 
47,373,417 tons was attained. 





Dovuetas Harsour.—The Isle of Man Harbour Com- 
missioners have recommended the execution of harbour 
improvements at Douglas at an estimated cost of 157,000/, 
The object is to increase the facilities for managing holi- 
day traffic, to provide additional accommodation at the 

iers for steamers, and to improve the inner harbour. 

he recommendation will be considered by the Isle of 


Man Legislature, 


Tur Danish Mercuant Maring.—The Danish mer. 
chant marine comprised at the end of last year 3629 vessels 
with an aggregate burden of 430,353 tons (British rule), 
of which 3121 were sailing vessels (of 138,723 register 
tonnage), and 508 steamers (of 291,630 register tonnage) ; 
of the steamers 30 were paddle steamers, the remainder 
screw. The ate power of the steamers was 58,918 
horse-power. Of the sailing vessels 62 were built of steel 
or iron (ag, te tonnage 32,357 register tonnage). In 
the year 1903 the sailing vessels increased in number, 
but decreased in tonnage, whilst steamers have increased 
both in number and tonnage. The te steamer 
tonnage is now about thirty times what it was in 1870, 
since then the aggregate tonn of the sailing vessels 
has decreased from 168,193 register tonnage to 138,723 
register tonnage in 1903. In the course of 1903 there 
were built in Denmark 80 sailing vessels and six steamers, 
whilst the purchases from abroad amounted to. 30 sailing 
vessels and 16 steamers. There were at the end of last 
year 114 vessels of more than 1000 register tonnage, of 
which 11 were sailing vessels. 


Launpry Errivents. — The Bradford stipendiary 
magistrate (Mr. C. Skidmore) delivered judgment on 
Saturday, the 29th ult., in proceedings brought by the 
Bradford Town Council against the Yorkshire Laundries, 
Limited, who wexye summoned under Section 45 of the 
Bradford Corporition Act (Tramways and Improve- 
ments), 1897. Tho offence alleged against the defendants 
was that they allowed to into the sewers certain 
refuse which would interfere with the treatment or 
utilisation of the sewage of the city. The stipendiary, in 
giving his decision, said the case was a very important 


;|one, and he was unable to find any authority bearing on 


the point in question. It had been admitted by the cor- 
poration that the laundry effluent was part of the ordi- 
nary sewage of the city, and expert evidence had proved 
that laundry effluent would not interfere with the treat- 
ment or utilisation of the sewage of the city. He held 
that the defendants’ premises and process were not a 
manufactory or works within the meaning of the section ; 
the refuse emitted by the defendants did not interfere 
with the treatment of the sewage of the city, and their 
effluent was a portion of the ordinary domestic sewage. 
For these reasons, therefore, he dismissed the summons 
without costs. Steps are to be taken to appeal against 
the judgment. 

Cuttery.—The present year appears likely to be 
tolerably good one for our export cutlery trade, the value 
of the shipments in September having been 66,614/., as 
compared with 53,9682. in September, 1903, and 50, 146/. in 
September, 1902, while the aggregate value for the first 
nine months of this year was 512,210/., as compared with 
503,756. in the corresponding period of 1903, arid 47, 440/. 
in the corresponding period of 1902. The Americans took 
British cutlery to September 30 this year to the value of 
58,8591., on ccmigeiall with 69,0047. in the corresponding 
period of 1903, and 52,6082. in as period of 
1902. British cutlery has accordingly by no means lost 
its hold upon the American market ; but, after all, it is 
the colonial demand which has become its mainstay. 
This is shown by the following table, illustrating the 
value of the cutlery exported to the four principal groups 
of colonies in the first nine months of the last three 
years :— 


Colonial Group. 


1902. 





cy 
92,106 
40,082 
105,159 
46,688 


British South Africa 
British India m 
Australasia .. 
Canada 


There has been a great falling-off in the South African 
demand for British cutlery this year ; otherwise matters 


have moved on satisfactorily. We may add that the 
value of the cutlery exported to the Argentine Re er 
to September 30 this year was 23,616/., as com wit 
18,9192. in the corresponding period of 1903, and 11,6210, 
in the corresponding period of 1902. 
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‘‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comeprtzp sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 
UNDER THE ACTS OF 1888—1903, 


in the Specification Drawings is stated 
ee ie ev casmetonad, the Mperttottan to nok 


The number 
in —— 
tlust 

Where inventions ate commmunicated from abroad, the Names, 
de. of the Coenen ner tpthaens os the? aaierei 

Copies of Specifications may obtained ‘atent 

a , Sor ~ Buildings, Chancery-lane, (ote at 
the uniform e 

The date of the advertisement of the of @ Complete 
Specification is, in each case, abstract, unless the 
Patent has been sealed, when the date of sealing is given, 

Any person may, at any time within two months the date of 
the advertisement of the of a f 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the mentioned in the Acta, 

GAS ENGINES, PRODUCERS, HOLDERS, &c. 
21,149. W. J. Crossley, Openshaw, Manchester, 
and T. Rigby, Higher Openshaw, Manchester. 

Gas-Producers. [4 Figs.) October 2, 1903.—The improved 

producer consists of a shell 1, with or without the external super- 

heating jacket 2. The lower portion of the producer is mounted 
on a circular angle-plate carried on slabs of concrete 5. The 
horizontal sides of the angle-plates form a support for the fire- 
brick lining, and their vertical sides dip into water contained in 
the spaces 6. The lower portion of the gas-producer is thus effec- 
tually sealed. In the centre of the bottom portion of the pro- 
ducer is mounted a vertical cylinder 8, on the top of which is 
formed a ball-race, and the balls 9 in turn support a rotary cone 
fire-grate 10. The underside of the base-plate of the cone is pro- 
vided with bevel-teeth, into which gear the teeth of a bevel-pinion 
mounted on a shaft running at right angles to the vertical centre 
line of the producer. The shaft is carried in the upper inside 
portion of one. of two horizontal pipes 14 which connect the 
cylinder 8 with the outside of the producer. A capstan head 
is arranged on the end of the shaft and forms a convenient means 
for turning the shaft, and so, through the gearing, rotating the 
conical fire-grate 10. The cone fire-bars are arranged in any con- 
venient manner, and, of course, rotate with the cone 10 and its 
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(21,199) 








base-plate, the ball-bearing 9 insuring easy rotation. The vertical 
cylinder 8 is supported on the concrete foundation 5. The hori- 
zontal pipes 14 are used to transmit the superheated air or air 
and steam blast from the annular space 2 to the fire-grate. Only 
part of the weight of the fuel is on the fire-grate 10, the remainder 
being carried by the bottom of the producer ; and as ashes are 
removed from the water-lutes 6, the fuel, with the help of the 
rotary motion of the grate, gradually and evenly. descends to 
replace them, the diminished weight on the fire-grate 10 rendering 
it easily rotatable by means of the gearing, and from the fact that 
it is mounted on the ball-bearing 9. Also the cone 10 being sym- 
metrical and placed centrally, causes the air-blast to be distributed 
equally over a large area, whereby gas of uniform and high calorific 
value is continually produced and the fuel is thoroughly con- 
sumed. Another advantage is that the fire-grate 10 being conical, 
with an annular space round it, through which the fuel descends, 
and the internal walls of the prdducer being vertical, the fuel is 
consolidated by the wedging. action of the conical grate, thus 
jargely preventing the upward passage of air currents near the 
walls of the producer, and concentrating the zone of intense 
combustion about the centre of the producer and in the 
immediate region of the fire-grate and away from the walls of the 
producer. (Accepted August 24, 1904.) 


MOTOR ROAD VEHICLES. 


22,225, The Wolseley Tool and Motor- - 
pany, Limited, and” H. Aus - Bi a! = 
Motor-Engine Suspension. [4 Figs.) October 15, 1903.— 
According to this invention, the motor casing is provided with 
brackets at or near the end or side thereof which is towards one | 
end of the car, and the ends of these brackets are carried a 
tively by the sides of the car-framing or by brackets which are 
ixed to such sides, and the motor-casing is provided at its oppo- 
-ite end or side with a single bracket, which is carried by a cross- 
»earer secured at its ends to the sides of the car-framing. This 
r ethod of carrying the motor insures that it is su ported at 
three points or bearings only, spaced a considerable distance 
apart, and thus avoids to a considerable extent cross-strains, 
which are incidental to the carrying of a motor on four or more 
ae or bearings. A is the mnotor-casing, having sideway 
brackets b projecting te sides thereof, near to one 


pt from Ne pe 

con and ¢, ¢ are brackets, which are riveted or otherwise securely 
‘ed to the opposite sides of the framing. The brackets b are 

which pass through flanges of the 


fixed to the brackets ¢ by bolts, 


motor casing is also formed with a bracket h, which projects from 
the middle of the opposite end of the casing-to that near which 
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the brackets } are situated, and this bracket rests upon and is 
bolted to a cross-bearer c, which is riveted or bolted at its ends 
to the sides of the framing. (Accepted August 31, 1904.) 


PUMPS. 


13,811. J. Klein, Frankenthal, Pfalz, Germany. 
Pumps. [2 Figs.) June 18, 1904.—This invention relates to a 
pump of that type which is double-acting, and has a double 
piston or a piston both of whose ends are operative, and are com- 
pletely immersed in the water or other fluid being pumped. 
The pump casing is formed of three chambers; a indicat- 
ing the suction or inlet chamber communicating with the inlet e, 
b the cylinder or chamber within which the double - acting 
piston works, and c the pressure or discharge chamber leading to 
the outlet d. f is the double acting piston which is completely 
contained within the cylinder b, and is reciprocated in any suit- 
able manner. The preferred operating mechanism consists of a 
rocking-shaft g carrying an arm / adapted to engage with the 
piston, and provided at its end external to the pump with a 
lever or handle i. Where the rocking-shaft g passes through the 
pump casing it is provided with a stuffing box k. By moving the 
handle i to and fro the piston f is reciprocated within its cylinder. 


13 811 


Communication between the inlet chamber a and the cylinder 
and between the latter and the outlet chamber c is established 
through and by means of single-acting or non-return valves m, n 
of any well known and usual construction. . The operative ends of 
the piston are packed preferably in such a manner that the joints 
are tightened or maintained by the pressure of the liquid passing 
through the pump. © As shown, the space between the ends of the 
piston within the cylinder 6 is permanently in communication 
through the opening o with the outlet chamber. The piston ends 
are provided with packing of the cup leather type turned inwards, 
and the head or pressure of the liquid in the outlet chamber and 
its outlet pipe is always against the inner faces of such cup 
leathers and expands them outwards against the cylinder. py and 
q represent removable covers on openings in the casing through 
which the valves 7 are introduced, and through which access can 
be er to these valves when desired. (Accepted August 24, 
1904. 


22,598. W. W. Attwood, Kidderminster. Direct- 
Act; es. (2 Figs.) ‘ October 20, 1903.— 
This invention relates to direct-acting pumping-engines of the 
kind controlled by steam-operated valves. A direct -acting 
pumping-engine of the kind referred to comprises as its primary 
parts, firstly, a steam cylinder a and piston ; secondly, a prin- 
cipal valve-chest ¢, having working within it a double-headed 
plunger e moving a slide-valve f; and, thirdly, a second valve- 
chest d, having working within it a second double-headed plunger 
h to control the admission and release of steam to and from the 
valve-chest c. According to this invention, the valve-chest d and 
plunger h is provided with a PD slide-valve ¢ for the purpose of 
controlling the admission and release of steam and exhaust to and 
from the valve-chest c, this D slide-valve rendering the plunger h 
much more positive in its working, particularly in view of pre- 
venting the rebound of the said plunger before the completion of 
the movement of the slide-valve f actuated by the plunger e in 
the valve-chest c. The valve-chest d is provided at the ends with 
se te ges for the admission of steam and for the release 
of exhaust, the exhaust passages being always open and free even 
at the time that steam is admitted to the ends of the valve-chest d 
to act upon the plunger therein: The slide-valve i works in the 
steam space 0, with‘its surfaced face in frictional contact with 
the face r of the valve-chest c. The purpose of this D slide-valve 
necessitates its working in the steam space 0, so that the steam 






frictional contact with the face 7, thereby providing a seif- 
adjusting resistance against the too movement of the 
plunger , The working of the engine described, with the 
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exception of that part which is the present invention, is well 
known, and it is therefore not necessary to describe it: The inven- 
tion, as will be seen, simply provides means for the better control 
and operation of the plunger h. (Accepted August 31, 1904.) .° 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,708. W. Weir, Cathcart, Renfrew. Surface- 
Condenser Air-Pumps. [1 Fig.] October 21, 1903.—This 
invention is — to surface-condensers of the. ordinary 
marine type, and in carrying the invention into effect there is 
connected to the condensers a beam or other recognised type of 
independently-driven air-pump; to deal with the water of.con- 
densation, and also with a portion of the air, and attain thereby. 
a moderate To the tion passage of this pump there 
is attached a pipe or air vessel, with a connection to a supple- 
mentary or dry-air pump, the connection being made at such a 
level as will prevént this supplementary air-pump from drawing 
any water. With this combination of air-pumps in connection 
with a surface-condenser the withdrawal of the water, and also a 
moderate vacuum, is attained by the first. pump, and with the 
addition of the supplementary pump a high vacuum is attained 
in a more economical manner than has heretofore been possible. 
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The condenser A has an inlet B for the exhaust steam from: the 
engine, and an outlet © for the water of condensation and air. 
The outlet C is connected by a pipe D with the suction branch F 
of the pump E. This pump deals with the water of condensation 
and with a portion of the air, An air vessel G extends up from 
the inlet branch F of pump E, and the upper end of this vessel is 
connected by a pipe H with the supplementary or dry-air pump J, 
the pipe connection being preferably at such a level as to prevent 
the pump J from drawing any water under normal working con- 
ditions. The pump J may be of any of the known types of dry- 
air pump fitted with a water-cooled jacket. The pump.is arranged 
above the cylinder of a steam-engine K, the bucket of the air- 
pump being worked by a prolongation of the engine piston-rod. 
The engine K may, as shown, be that used to drive a centrifugal 
circulating pump M for circulating the cooling water. through the, 
condenser, the water entering the condenser at N and leaving it 
by outlet P. (Accepted August 31, 1904.) 


22,641. H.Schofield, London, and O, P. Macfarlane, 
Ware, Herts. Pro 8S 


moting on team 
Boilers. [5 Figs.) October 20, 1903.—This invention relates to 
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steam boilers and:has reference more particularly to means for 
promoting a longitudinal circulation therein, such means bein 








vrackets b and corresponding members of the ‘brackets c. 


The 





therein acts'upon the’said valve and presses it into more or less 





specially’ intended -for use in connection with’ internally-fire 
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boilers—say, of the Lancashire or Galloway types. In boilers of 
this kind suitable circulation tubes are arranged across the flues 
or furnaces so that the water in them, becoming heated by the 
fire gases and flames, will ascend from the dead space below the 
flues into the gs; above them. Now, according to this inven- 
tion, the circulation tube 8, which may be tapered towards its 
lower part, has secured at its upper and lower ends a suitable 
bent nozzle or elbow 4, 5, the mouth of which is turned towards 
the front of the boiler, the lower nozzles 4 serving to collect the 
water from the dead space of the boiler, and the upper ones, 5, 
serving to discharge it over the tops of the flues, so that a longi- 
tudinal circulation is set up—say, from the front of the boiler, 
along the bottom under the flues and back towards the front 
along the top of the flues. In order to enable the nozzles or 
elbows 4, 5 to be readily and instantly fixed in place or removed 
without ~ drilling of the boiler, a clamping device or tie-rod 7 
is provided. This clamping device or tie-rod runs down through 
the circulation tube 3, and its ends pass through the outer bends 
or shoulders of the nozzles or elbows, and are provided with nuts 
or tightening devices. In this way it is ved cape yd to place 
the flanges of the nozzles or elbows on the flanges of the circula- 
tion tubes and then tighten up the nuts, a firm and reliable _ 
or connection being secured immediately. The nozzles or elbows 
may be thickened and formed with a flat projection at the part 
where the rods 7 pass through them to give a secure seating or 
rest for the nuts. In cases where the invention is applied to 
boilers having two flues side by side, the upper nozzles or elbows 
may be brought together and have their discharge outlet centrally 
between the two flues, as shown. (Accepted August 31, 1904.) 
15,533. O. Imray, London. (The Stirling Company, 
Chicago, Il., Usa} ) Water-Tube Boilers. (2 Figs.) 
July 12, 1904.—This invention relates to what is known as the 
‘““W” type of Stirling boiler, and is designed to provide an im- 
proved arrangement of baffles therefor which will cause the fur- 
nace gases to circulate more efficiently through the banks of tubes 
forming the inner legs. 2, 8, and 4 represent parallel longitudi- 
nally extending steam and water-drums, while 5 and 6 are lower 
longitudinal mud-drums. The mud-drum 5 is connected with the 
drum 2 by a bank of tubes 7 and to the drum 3 by a bank of 
tubes 8. The mud-drum 6 is connected to the drum 4 by a bank 
of tubes 9 and to the drum 8 by a bank of tubes 10. The water 
spaces of the steam and water-drums are connected by transverse 
tubes 11, while their steam spaces are connected by transverse 
steam tubes 12. The side casing of the boiler is indicated at 13, 
while 14 is the draught or stack flue. In order to give a proper 
circulation of the gases through the banks of tubes 8 and 10, 
baffles 17 extend from the drums 5 and 6 upwardly a part of the 
length of the tubes, these baffles lying between the rows of tubes 
in the banks. In the figure the baffle is shown as lying between 
the front row of tubes and the next row, though the particular 
rows between which the baffle is inserted may be varied. On the 
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outer sides of these banks 8 and 10 are provided the baffles 18, 
which extend down from the drum 8 to a point near the lower ends 
of the tubes. These baffles are preferably provided with lateral 
shelves 19, which deflect the gases into the banks of tubes 7 and 9. 
In generating steam the flame and gases fuse from the fire-grate 
16 and sweep upwardly over the front rows of tubes in the banks 
8 and 10 then flow downwardly between the baffles 17 and 18 
and among the tubes of these banks.» On reaching the lower 
ends of the baffles 18 the gases then rise through the banks 7 and 
9, being deflected into these banks by the shelves 19. From the 
banks 7 and 9, the gases flow across the water and steam tubes 11 
and 12 and pass to the off-take. The advantages of the invention 
result from the use of the two sets of baffles from the inner banks 
of tubes, which cause the radiant heat of the furnace to act on 
the front row or rows only of the banks, the remaining rows of these 
banks being heated by the gases flowing down between the baffles, 
which hold the gases in contact with the majority of the tubes of 
the banks and give a high efficiency in abstraction of heat in 
these front banks. There are no d spaces in the boiler, and as 
the gases are held in contact with the tubes, a high eva; tive 
capacity is obtained in a comparatively small space. The boiler is 
well adapted for marine use, where a compact boiler occupying 
small space is desirable. (Accepted August 24, 1904.) 


shnet. 8. Z. de Ferran London. 
e-Blades. [16 Figs.) May 25, 1903.—This invention 


relates to the methods of exectri welding turbine-blades to 
the discs or drums apm tm | them, and has for its object to over- 
come the difficulties which have been experienced in electrically 
welding together two such parts differing considerably as regards 
their power of rising to the required welding temperature when 
heated at the point of junction so that the olade-carrying elements 
with welded blades may be reliably produced in an inexpensive 
manner. The main difficulty arises through the blades and their 
carriers differing as regards their powers of — away 
from the welding-point. In the welding of a turbine-blade to the 
e 


faces to be welded. In carrying out the invention according 
to the form shown in Figs. 1 and 2, the turbine wheel or disc 
is shown at a, cross-grooves b being cut in its circumferential 

so as to leave poatocting Fang yd of metal ¢, to which the 
turbine-blades d are welded. Figs. 3 and 4 show a form of wheel 
somewhat diagrammatically, which is built up of two dished discs 
k of comparatively thin metal, held apart at their circumferential 


Fig.4. 4 








portions by one or more distance-pieces, such as /, disposed at a 
radius somewhat less than the maximum radius of the discs, the 
blades d being welded in position on their outside edges. The 
inventor says at the end of his ification that it is not prac- 
ticable to describe every method of carrying the broad underlying 
principle of the invention into effect. The scope is, however, 
sufficiently indicated by the two examples given above. (Accepted 
August 31, 1904.) 


15,891. A. W. Be Bolton, Lancs. Flues. [3 Figs.) 
July 18, 1904.—This invention is designed to provide means for 
arresting dust, smuts, or grit in the flues between the boiler or 
furnace and the chimney stack to prevent such being emitted 
from the chimney. It consists essentially of a trough or lute to 
contain water placed in a suitable aye across the flue in which 
the dust or grit travelling along the floor of the flue will collect, 
a wall or bridge being built across the flue to arrest the passage 
of the particles of such dust or grit as they travel along with the 
renga d mae and a water seal so that-the trough may be open to 
the outside for the purpose of removing the dust or grit there- 
from as it collects. At any suitable position in the flue A is placed 
the trough or lute B to contain the water. The trough B may be 
constructed of iron and is below the level of the bottom of the 
flue. On the side of the lute nearest the chimney or exit for the 
gases the bridge C is erected to arrest the particles of dust or grit 
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as they travel forward with the gases and cause them to fall into 
the lute. At the open edge of the trough is placed a plate D, 
which dips down into the water contained in the trough to form 
a water seal. is leaves the end of the trough open, so that a 
man can insert a shovel without opening any door, to clean out or 
remove the dust and grit which have fallen into and collected in the 
——_ Where the draught is not very strong, the baffle or bridge 
may in some cases be dispensed with. The action of this arrange- 
ment is that as the particles of dust and grit are carried along 
the bottom of the flue by the draught they strike the baffle or 
bridge and drop into the water, whence they can be removed, 
even when the boiler or furnace is working, without trouble, by 
putting a shovel into the water beneath the plate and with- 
drawing it, when the wet dust comes out on the shovel. The 
apparatus can thus be kept clean from time to time with a 
minimum of trouble. (Accepted August 24, 1904.) 


7137. W. M. Still, London. Steam-Traps. [1 Fig.) 
March 24, 1904.—This invention has reference to steam-traps of 
the kind described in the specifications of Letters Patent Nos. 
21,571 and 25,858, of 1902. An object of the present invention is 
to prevent the hollow valve and diaphragm from being damaged 
owing to the adjusting screw, which regulates the position of the 
fluid-containing chamber, being screwed so far in as to force the 
hollow valve against the seat around the orifice with such pres- 
sure as to permanently set back or distort the hollow valve or the 
diaphragm, or both. For this purpose the opposite wall of the 





fluid-containing chamber d to that formed with the hollow valve 
g is formed with a de on or inwardly-extending projection h 
of a form externally to the in form of the 
hollow valve, the end of the adjusting-screw e is made to fit 
this d ion or inward projection, the arrangement being such 





carrier to which it is to be secured, it is found that th a 
tively large volume of metal forming the carrier rapidly conducts 
heat away from the welding-point, thus preventing the tempera- 
ture rising to the required extent, and yom | an unsatisfactory 


weld. The invention therefore consists b ly in — g the | so 


volume of the blade-carrying element in the n bour: of the 
welding-point, so that approximately equal heating occurs in both 


that, the screw e be screwed too far in, it will cause the 
hollow valve g to abut against its seat, and the depression or in- 
ward projection 





in the opposite wall to fit into the hollow valve, 
instead of the ragm having to transmit the thrust, 
it will be taken directly b; will mere] 


the adjustin 
and 





y conse which 
nip the walls of the hollow valve e depression or inwape 


rojection between it and the valve-seat without distorting them, 
e present ent also enables the adjusting screw to 
support the fluid-containing chamber d in such position that the 
+ seat 


ve g is always coaxial with its Preferably the depres. 
sion or inward projection and the end of the adjusting-screw are 
conical, the outer _ of the depression or inward projection 
being of enlarged eter, as at t, and cylindrical, and the ad. 
justing-screw being formed with a flange at the base of the cone 
that y yore fits the enlarged portion of the depression, 
With this ment the fluid-containing ber d is sup. 
ported by the adjusting-screw e, with sufficient play to enable the 
valve to adjust itself into the seating, its emg position in rela. 
tion thereto being also maintained even w the valve is not on 
ts seat. a is the ne of the trap, b the inlet thereto, and ¢ 


the outlet therefrom. (Accepted August 24, 1904.) 
MISCELLANEOUS. 
23,615. The Plate Wall Com: Ide 
mited, and C. H. Cellings. 


t) 

[5 Figs.) October 31, 1903.—This invention is primarily designed 
to provide a suitable structure for ceilings of warehouses and 
other buildings, to dispense with the lath and plaster now com. 
monly employed therefor, but may also be applied to walls or 
partitions. As applied to ceilings it consists essentially in con. 
structing the ceiling of a number of plates of plaster, cement, or 
papier-maché, filled in between and also under the joists, and 

led or screwed both to the sides and mee of the joists, and in 
plates therefor constructed with lateral flanges to receive a 
grouting of liquid plaster or cement, and sinuous edges to fit 
under the joists and make a close-fitting joint. The plates A are 
formed with longitudinal flanges B a short distance from each 
edge. They are strengthened by transverse ribs or webs C running 
across between the flanges B, and the flanges may also be simi- 
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larly strengthened by buttress-pieces D at the ends of the webs. 
The on a of the plates projecting beyond the flanges B are 
preferably sinuous, as shown, in order to give a good bearing 
surface against the joists E, and so that the nails may enter the 
centre of the joists. The ends of the plates preferably interlock. 
The plates A are secured to the joists E by nails G passing 
through the flanges B into the sides of the joists, and nails F are 
driven up into the joists from below. Above the plates A, and 
a the flanges B, A sor may be inserted between 


the joists for the pu of deadening the sound or preventing 
it from ss m the floor above. The plates are further 
secured by a grouting H of plaster or cement. This has an ex- 


pansive action in setting, which materially stiffens the joists, and 
as the lower portion of the joists are embedded, their resistance to 
the action of fire is greatly increased. The plates may also be 
employed for partitions instead of lath and plaster if so desired. 
(Accepted August 31, 1904.) 





Tue Zone Tarirr in SwepEN.—The zone tariff has 
already been adopted by several Swedish private rail- 
ways, and has, on the whole, tended to increase both the 
traffic and the revenue. It has also been under serious 
consideration to adopt this system on certain sections of 
the State railways, and there was an impression that the 
new departure would take place this year. It now 
transpires that no such change will take place for the 
present, the authorities having arrived at the conclusion 
that the introduction of the zone tariff on the State rail- 
ways would entail a considerable decrease in the revenue 
for at least some years to come. 

Sanp CemEnt.—Two opinions are current por pe 
the cause of the good qualities of Portland cement mix 
with sand. One of them is that the increased fineness of 
the cement, after grinding along with the sand, is the 
sole cause of the improvement, whilst in the other the 
credit is given to the improved condition of the sand. 
To determine which view is correct, Mr. H. Seger and 
Mr. E. Cramer made comparative trials with cement 
alone, and in admixture with 25 per cent. of glass sand, 
or with the same proportion gS gee quartz that had been 
calcined in a porcelain kiln. @ results showed that, 80 
far from the soluble silica in the calcined quartz improv- 
ing the tensile strength of the mixture, the contrary 18 
the case, at least when the test-blocks are stored in air. 
In those stored under water the difference is inappreci- 
able. Although the initial strength of the mixtures of 
cement and sand or quartz is lower than that of the pure 
cement, the conditions are reversed at the end of three to 
six months. At the outset, the relation between tensile 
and crushing strength is more favourable in the case of 
the mixtures, but by the end of three months the differ- 
ence has disa) . There is no advantage in using 
calcined sand for the mixture, 
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TOOL-GRINDING MACHINES.—No. X.* 
By JoserH Horner. 


Fias. 212 to 221, on the present Ta and page 
634, illustrate a machine of a nig speciali 

character, built by Messrs. John Holroyd and Co., 
Limited, of Miinrow, for grinding flat drills of 
large dimensions. The elevation and end views 
(Figs. 212 and 213) show that the machine re- 
sembles in its main outlines a cylindrical grinder 
(compare with the enlarged diagram, Fig. 214, 
which shows the drill in relation to the emery 
wheel when its circular portion is being ground). 
The drill is carried between the heads A and B, 
and it is traversed longitudinally past the wheel by 
the movement of the bed C, which is furnished 


The wheel-slides are supported on an offset 
bracket H. In addition to the cross-traverse slide 
J carrying the bracket K there is a vertical slide L 
fitting with a gib, and operated by a hand-wheel and 
bevel gears M, on which the wheel, spindle, and 
bearings are carried. 

‘The vice is shown in Figs. 215 and 216. Its jaws 
are self-centering by a right and left-hand screw, 
actuated by the handle N. The jaws are vee’d to 
grip drills of various curvatures. The tail of the 

ill is centred on a point in a head O (Fig. 217) 
sliding on a key-grooved bar, which can be pivoted 
and clamped on p. The base of the attachment P 
can be set at a horizontal angle on a swivel-plate Q 





which goes on the table of the machine coneece 
with the plan view of the plate, Fig. 218). This 


to the right, or releases when turned to the left, 
this motion corresponding to the upward and down- 
ward movement produced b ing either one 
handle or the other. The locking-nut of T clamps 
the arm which carries the pulley V at its outer 
end, against the quadrant v. There are 
countershafts, the pulley V being on one, belted 
to the wheel, being the one which is adjusted to 
suit the height of wheel. W, on the other, being 
the three-stepped cone which drives to a similar 
cone on the end of the shaft which actuates the 
table C. The third carries the drum X, which 
rotates the drill. 

The next illustration is that of an automatic 
twist drill-grinder, by Friedrich Schmaltz, of Offen- 





bach-on Main, shown in general views in Figs. 222 
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with spring stops a, a and a reversing-dog b. _The 
stops are clamped on a sliding-bar c, the movement 
of which throws the double clutch, seen to the left 
(Fig. 212), into engagement with one of the re- 
versing gears d, to right or left. Hand traverse is 
effected by the wheel D at the right. The cross- 
feed of the wheel for depth is by the hand-wheel E. 
A pump F drawing from a tank G supplies water 
to the wheel through piping indicated, e being a 
check-valve in its course. The table has a swivel 
movement on C for tapers, from the hand-wheel /. 
The lips of the drill are ground by swivelling the 
wheel-head, in conjunction with a self-centering vice 
for gripping the drill after it has been ground 
between centres. 





_ * The previous articles of this series 
issues of March 25, April 8, April 29, 
July 15, August 26, 


Sage in our 
y 20, July 1, 
ptember 3', and October 28, on 





pages 422, 492, 602, and 704 respectively of our last, and 
pages 5, 72, 268, 429, and 566 of our current, volume. 





ives the angle for the lips of the drill—-namely, 
60 deg.—which is the limit of angular movement 
of P in the slots (see also Fig. 219). Clearance 
angles are given by throwing down the stem and 
head O bodily, which is the object of the slot and 
bolt shown at R (Figs. 215 and 217). For grindin; 
front rake, the drill is set horizontally, and a whee 
of conical section is used, as in Fig. 217. 

The countershaft arrangements, seen in Figs. 212 
and 213, are shown enlarged in Figs. 220 and 221 ; 
but they include a rather novel provision of 
holding the swinging shaft, which drives to the 
grinding wheel, at its proper height. The slide L 
of the wheel has to be adjusted for lip-grinding, 
and when it is set, the Dandies S (Fig. 213) lock the 
countershaft pulley V at the correct height for 
the belt distance to the wheel, instead of using a 
counterbalance to effect this adjustment. The 
handles S move an arm T, which is threaded to fit 





on a bolt, so that it clamps the latter when turned 


and 223, and in detail in Figs. 224 to 231, on page 
635. It differs from other types in the automatic 
character of its movements, and in the fact that the 
lips of the drills are ground from start to finish 
alternately, instead of one lip being finished before 
the other is commenced. The meral and detail 
views are lettered similarly, so far as the external 
portions are concerned. 

The pulley A is driven from the countershaft, 
Fig. 222, from a drum which is sufficiently long to- 
cover the travel of the slides, and all the move- 
ments of the drill are operated from this pulley. 
These include the rotational movement and the 
traverse over the wheel face, each being accom- 
plished by a different set of mechanism, the com- 
mencement of which is seen in Fig. 224. The 

ulley-spindle has two spiral gears, a twist wheel 
B, anda worm C. B drives a ring of spiral teeth. 
D and C drive a small worm-wheel E (Fig. 225), 
the axes of these two wheels D and E being situated 
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in planes at right angles with each other. 
actuate the rotational movement of the drill, C and 


Ethe slide traverse. The first-named is effected as | 


follows :— 


The ring D is keyed toa solid disc F, Figs. 224 | 
and 226, pierced with a hole, which, in conjunction | 


with the fepote of the disc F, presents the drill 
point to t 

a conical path, starting from a horizontal position. 
Drills of various sizes are held in a concentric 


B and D| 


e wheel face at the angle of 59 deg. The | 
drill is carried round by the rotation of the disc in | 





The second portion of the mechanism is in simul- 
taneous operation. The worm and wheel C and E, 
Fig. 225, operate a coe ip cam J. Figs. 224, 
227, 228, and 229, by which the slide K is moved 
to and fro parallel with the face of the wheel. 
The connection between the mechanism is seen in 
the sectional view, Fig. 228. Lis a foot on the 
bearing which encloses the disc F. This is attached 
to the top slide M by a central pin, and has a 
slight swivel adjustment for angle. , 
water-tray, slides on N, which receives the slide K 


Fig. 215. 





M, with its) 


setting out the lips of the drill to the correct dis- 
tance. 

The Sellers twist-drill grinding-machine,* without 
the chuck, is shown in Figs. 232 to 234, page 636, 
in side and front elevations and plan, as made by 
Messrs. William Sellers and Co., Incorporated. A 
is the stand, and A! the trough, B the grinding- 
wheel driven by pulley C, the shaft bearing D, which 
is cast on thetrough. His a bearing also cast on the 
stand, which receives the stem of the chuck, the 
details of which are shown in Figs. 235 to 239. 
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chuck, the outside of whicl, with the jaws, is shown 
in Figs. 226 and 231 ; and the tube G, seen in sec- 
tion in Fig. 224, is the hollow stem of the chuck. 
When the disc has made half a revolution, the arm 
H comes in contact with a stop a, Figs. 223 and 
227, the effect of which is to disengage the collar b, 
Fig. 226, from the spring plunger c let into a recess 
in the disc F. The result is that the chuck turns 
in its bearing in F, carrying } with it, until the 
notch on the opposite side of b (shown in face view 
in the lower part of the figure) comes round to the 
plunger c, and is engaged by it. The drill-chuck 
and drill is now locked for the grinding of the 
other lip, and so the engagement and disengage- 
ment goes on until the lips are finished. 





operated by the cam. N has a traverse to and 
from the wheel on the bed of the machine by the 
hand-wheel d, Figs. 228 and 230, for the purpose of 
feeding the drill up to the face of the grinding 
wheel. The feed can be put on with precision by 
means of the ratchet O and pawl, Fig. 230; and a 
stop-pin e on the end of a lever can be employed to 
arrest the grinding at a predetermined position. 
The cross traverse of the drill can be effected, if 
desired, by a hand-lever f, Fig. 222. The automatic 
mechanism can be thrown out without stopping the 
countershaft by pulling out the knob P, Fig. 224, 
which throws a ko on its spindle into an open 
clear space in the boss of the pulley. Fig. 231 
shows the jaw-chuck with a gauge attached for 





Hotroyp anp Co., Lumtrep, Minnow. 


The underlying principle embodied here is that 
of grinding the lips of the drill on an axis situated 
eccentrically to the drill-axis, so giving proper 
clearance to the edges, without any adjustment of 
the holding device. From a comparison of the 
figures, it is seen that the whole of the drill-chuck 
can turn freely about the axis a « of the supporting 
bearing E, and that this stands at a considerable 
angle with the axis 6 b, Fig 235, of the drill being 
ground. There is also provision for clasping drills 
of different sizes, and raising the centre of the 
smaller drills automatically to compensate for the 





* A perspective view of this machine, as exhibited ot 
St. Louis, was given on page 485 ante. 
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AUTOMATIC TWIST-DRILL GRINDER. 
CONSTRUCTED BY MR. FRIEDRICH SCHMALTZ, ENGINEER, OFFENBACH-ON-MAIN. 
(For Description, see Page 633.) 
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TWIST-DRILL GRINDING-MACHINE. 


CONSTRUCTED BY MESSRS. 





WILLIAM SELLERS AND CO., ENGINEERS, PHILADELPHIA. 
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decreasing thickness of their points. The drill is | 
held at one end by the back centre a in the 
crosshead F, which slides on the rod F! project- 
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ing from the back of the chuck body G. One por- Fig.236.% 


tion, G', of the latter pivots in the boss E, the 
overhanging portion that carries the drill being 
counterweighted by C. Two pins d, d are secured 
in the body G (compare with Figs. 236 and 237) at 
an angle on each side of the drill axis b b, and form 
sivot bearings for the clamping-jaws H, H. The 
fatter are furnished with toothed segments, Figs. 
236 to 239, which engage with right and left-hand 
worm threads on the clamping-screw J, operated 
by the hand-wheel K. J is supported in a bearing 
in the body G of the chuck at one end, and in 
a bushing in the body at the other, Figs. 236 and 237, 
The collar on the screw-spindle within the bushing, 
and the wheel-boss at the other end, prevent end-long 
movement; and as the busning is screwed on its 
exterior, it can be adjusted longitudinally in the 
body to bring the jaws H, H into proper relation 
with the axis of the boss E. It is then clamped 
with the bolt e. 

When the screw-spindle J is revolved, the ends 
of ‘the jaws H move in an are of a circle, as 
indicated in Fig. 236, and also in the diagonal 
paths f, f, Fig. 237. The jaws are faced with steel 
dies g, g, with shoulders to arrest the rotation of 
the drill within the limits thus imposed. The 

ints are rounded to fit any size of drill, and an 
elastic stop h is fitted to one of the jaws. The 
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result is that the jaws accommodate themselves to 
drills of different sizes, The effect of the inclined 
ths f, f of the jaws is that in closing them on a 
small drill the centre of the drill is thus raised, 
to bring it nearer to the axis of the boss C, about 
which the chuck is swung (compare with Fig. 235). 
Also, as these paths form ares of circles (Fig. 236), 
the small drills are drawn closer to the body of the 
chuck, and closer to the axis a, a of E, thus reduc- 
ing the radius of the curvature of the end surface 
ground on the lip of the drill. 
~ The general mechanism of the machine, apart 
from the drill-grinding chuck, is as follows (Figs. 
232 to 234):— Fast and loose pulleys L, M 
receive motion from the driving-belt. The fast 
pulley L is mounted on the boss of pulley N, which 
drives to pulley C on the spindle. The face of N 
is wide enough to allow from 2 in. to 3 in. travel to 
the spindle. The spindle bearing D is a part of a 
swin s-frame, the lower portion of which forms the 
tank A. The swing-frame is supported by and 
secured to a shaft O in bearings in the bed of the 
machine, and it slides in its bearings. A rock-shaft 
P, carrying at one end a counterweight h, and at 
th. other a finger j, keeps the shaft pressed up 
agiinst a serew-plug on a hand-wheel Q. By 
ro:ating the hand-wheel, therefore, the screw-plug 
is advanced or retracted in the hub, thus allowing 
more or less movement to the shaft O. The tank 
A! is prevented from falling by a hand-lever R 
bolted to the side of the tank, and hooking over a 
projection k on the bed A. The movement of this 
lever is limited by a stop J, shown on the side of 
the tank. By vibrating the lever R with the hand 
the emery wheel is traversed across the face of the 
drill. The end-motion, controlled by the hand- 
wheel Q, sets the wheel into proper position for 
any diameter of drill; and by backing off the 
screwed plug the wheel is advanced to the depth of 
feed required. It is customary to set the wheel so 
that it just touches the first lip ground ; then the 
hand-wheel is gradually backed off until the lip is 
finished. At this point the index finger S is set 
against the stop-rod m, and clamped by its knurled 
nut. The hand-wheel is then reversed so as to 
force the wheel away from the drill, and the opera- 
tion is repeated on the second lip, the feed being 
stopped when the index finger again touches the 
rod m. 








THE TOKIO METROPOLITAN 
RAILWAY. 


Tox1o, the capital of Japan, now boasts a popu- 
lation of 1,600,000, and covers an area of 28 square 
miles. Asin the case of other great capitals, the 
need for improving the means of internal commu- 
nication within the city has been greatly empha- 
sised of late years. Cottage industries are still, 
however, responsible for the major portion of the 
manufactures of the city, so that the demand for 
travelling facilities to and from the suburbs of the 
city is much less than it would be in a European 
or American city of equal size. Nevertheless, 
industrial methods are slowly changing, and with 
the change the demand for better means of internal 
communication has been steadily increasing. 

It has, moreover, to be noted that the long-dis- 
tance passenger has also had reason to complain of 
the difficulty experienced in crossing the city. 
There are two main lines of railway in the 
island. That serving the south, and connecting 
up the capital with Yokohama and Kobe, is 
known as the Tokaido State Railway, and has 
its terminus at Shinbashi (see map, Fig. 1). 
The line serving the north of the island is 
Operated by a private company, and is known 
as the Nippon-Tetsudo-Kaisha Railway. Its 
terminus for passenger traffic is at Uyeno 
(Fig. 1), but it has also a goods station at Aki- 


hanorara. The distance between the Shinbashi 
station and the Uyeno terminus is 33 miles, and 
the quickest method of getting from one station to 


the other has been by means of jinriksha, by which 
the trip might be made in 40 minutes. There is 
say « tram-line between the two stations worked 
hel ~ se traction ; but the time taken for the trip 
>y these tram-cars is at least 45 minutes. 

In 1385 the N ippon-Tetsudo-Kaisha Company 
constructed on the west of the city a junction line, 
connec\ing their tracks at Akabane with the State 
a at Shinagawa. This line is single track 
sid ae id is continued as a third pair of rails along- 
She ‘he double track of the Tokaido Railway from 

‘nagawa right into the Shinbashi station. Owing 


to the fact that this line had a single track only, 
and had to carry a heavy goods traffic, the 
passenger service over it has left much to be 
desired. This was especially the case when the line 
was first opened, as the only way in which a pas- 
senger from the western suburbs of the city could 
reach the Uyeno terminus was by proceeding first 
to the Akabane station. A line is, however, now 
being built between Mejero and Tabata, which will 
materially reduce the time needed to reach the 
Uyeno terminus. 

In 1895 it was decided to construct a direct line 
through the heart of the city from the Hamamat- 
sucho station on the Tokaido State line up to 
Uyeno, and a sum of 3,500,000 yen was voted for 
the portion to be built by the State railway—viz., 
from Hamamatsucho to a so-called central station 
at Shinkoruchal, and it was thought that the 
Nippon-Tetsudo-Kaisha Company would complete 
the link by prolonging their line south to this 
central station. For the present, however, the 
company refuses to undertake the work, so that it 
will be necessary to construct the proposed central 
station as a terminal instead of a through station, 
at an enhanced cost. 

The line as designed is wholly in bank or viaduct. 
As shown in Figs. 2 and 3 of our two-page plate, 
it commences in a junction with the existing Scate 
railway, a little to the north of the Hamamatsucho 
station. The first 469 metres (1539 ft.) is in bank, 
with a gradient of 1 in 110. This incline brings 
the rails up to 9.90 metres (32.5 ft.) above sea- 




















level, and about 17 ft. above the average level of 
the streets of the city. For the remainder of the 
distance into the central station there is no gradient 
greater than 1 in 200; but there are, as shown by 
the plan, several curves, none of which, however, 
is of less than 1312 ft. radius. The construction 
of such a railway through the heart of a European 
city would be a very expensive piece of work. 
Japanese houses are, however, slightly built and 
readily moved, so that the cost of the right of way 
has been moderate. 

The plans for the superstructure were prepared 
under the direction of Mr. F. Baltzer, now of the 
Royal Railway Department, Stettin, to whom, and 
to the editor of the Anglo-Japanese Gazette, we are 
indebted for the details which follow. 

It was decided to carry the rails on brick viaducts 
for the main part, plate girders being used for the 
street crossings where the necessity of preserving 
a headway of 13.9 ft. rendered the use of masonry 
out of the question. Mr. Baltzer states that per- 
sonally he would have preferred to adopt steel 
viaducts throughout, in view of the liability of the 
city to earthquakes. The arches are of the seg- 
mental type, and are either 8 metres (26} ft.) or 
12 metres (39.37 ft.) in span. The general character 
of the latter size is represented in Fig. 6. The 
foundation being extremely bad, the masonry has 
been lightened over the haunches by the use of 
spandrel arches, as shown. These are carried 
right through, and show on the faces of the viaduct, 
as indicated on the left of Fig. 6. Every eighth 
or ninth pier is constructed as an abutment pier, 
and is capable of withstanding the thrust of the 


down. These abutment piers are 9.15 ft. wide, the 
ordinary piers being 5.87 ft.-wide. The 8-metre 
arches have been used mainly on the curves, to 
which they can be fitted better than the larger 
spans. 

Tn most cases piles have been used for the foun- 
dations of the piers. The high level of the under- 
ground water ensures the durability of these piles, 
but in some cases they have had to be cut off 18 ft. 
below ground-level. In one length of 350 ft., 
where the viaduct was constructed along the site 
of an ancient arm of the bay, it was necessary to 
use piles 54 ft. long. A section through one of the 
piers in this location is represented in Fig. 21. 
The concrete capping on top of the piles is rein- 
forced near the bottom by two layers of trellis- 
work built up of flat iron bars riveted together. 
Arches are constructed through the piers, as indi- 
cated, with a view to reducing the weight to be 
carried—that at the centre is 2 metres wide, and 
the others 1.20 metres. Special attention has been 
paid to the drainage of the road-bed. In general 
the drainage from each pair of tracks is collected 
in a masonry pit constructed over the piers between 
the tracks, as shown in Fig. 21. This has open 
joints at the bottom, and the asphalt laid over 
the arches is shaped so as to direct into this pit 
all the water collected. The top of the pit is 
closed by a wooden cover, above which is placed 
8 in. of ballast to protect the whole from frost. A 
cast-iron pipe 4} in. in internal diameter leads from 
the bottom of the pit down a groove formed in the 
face of the pier, and conveys the water away to the 
sewers. Where, as at some of the stations, viaducts 
carrying a single track are used, a different arrange- 
mentisadopted for the drainage. Here thedrain-pipe 
is fitted near the face of the viaduct, as represented 
in Figs. 16 and 17. It will be seen that'the brick- 
work in all cases finishes off flush with the top of 
the ballast of the road-bed. In view of the liability 
to earthquakes it was not considered safe to adopt 
masonry parapets, the fall of which might give rise 
to fatal accidents on the ground below. Hence 
parapets consisting of cast-iron standards carrying 
three rows of gas-pipe have been used throughout, 
Although the Japanese. gauge is only 3 ft. 6 in., 
the viaducts have been given a width of 51 ft, 
from face to face, four tracks being provided for. 
The rails used are 4} in. high, and the sleepers 
44 in. thick by 7 ft. long, and the ballast is 7 in. 
thick below the sleepers. Of the four tracks two 
will be reserved for main-line, and the other two 
for local traffic. When the extension to the Uyeno 
station is completed, many, if not all, of the local 
trains will be run as circle trains, passing round the 
existing western belt line. 

Plate girder bridges have been used exclusively 
for important street-crossings, of which there are 
fourteen. In most cases the line of rail makes a 
considerable skew with that of the street, the cross- 
ing angle being in one case as small as 28} deg, 
Owing to this the distance between abutments mea- 
sured on the skew is often considerable—in one 
case as much as 120 ft. The plan adopted for such 
crossings is illustrated in Figs. 18 to 20. By means 
of cast-iron columns, braced together as indicated 
in Fig. 19, the total span has been divided into 
three, the central one being built on the cantilever 
system, with a central suspended girder. This 
girder is not hung on pins, but is connected to the 
cantilever arms by rivets, as shown in Figs. 7 to 9, 
These rivets are kept as close together, and to the 
neutral axis of the intermediate girder, as possible, 
so as to avoid rigidity at this point, which should, 
theoretically, be perfectly flexible. To this end 
rivets 1 in. in diameter have been used, thus reduc- 
ing the number needed, and making it possible to 
group the lot within quite a small area. 

The ballast is carried right over these bridges, so 
that the road-bed is the same here as on the brick 
viaduct. The floor is of buckled plates under the 
rails, with inclined side plates riveted to the webs 
of the girders near the top. The whole is thoroughly 
water-proof. The level of the buckled plates is the 
same as that of the virtual hinges of the suspended 
span, so that no bending strains are brought on the 
floor by the distortion of the bridge under its load. 
It should be added that the cantilever arms are 
made so short that under no conditions of loading 
is there an upward reaction at the main abutments. i 
In general, three girders are used for each’ pair! 
of tracks, the middle girder being deeper than-the'> 
others. It is designed to take 46 per cent. of the! 
total load on both tracks, and each of the side girders”: 








arch on one side, even if that on the other is broken 





to take 54 per cent. of the load on one track. Near - 
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stations, however, where either now or at some) girder would mean a considerable rise in the! but at D, which is near the approach to Kara- 


future time it may be necessary to arrange for a! rail-level; so in such cases the bridges have | sumori Station, there are two girders only per pve 
cross-over road between two neighbouring tracks, | been built with two girders per pair of tracks of tracks. As before, the platform is built with 
this plan cannot be followed, as the central girder, | only, an instance of which is represented in buckled plates. The span on the square is small, 
rising above the rail-level, would be in the way of Figs. 4 and 5. Here the bridge at C is of the! but a complication has arisen owing to the fact that 
the crossing. A deck structure with a middle standard type, with three girders per pair of tracks; | the lane E crosses the street D under the railway. 
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The girder at the corner of the crossing has the 
peculiarity that it is not carried direct on the 
masonry, but by a column built up of two channels 
and two plates, as shown in Figs. 10 to 15. The 
girder rests on this column by a spherical seat, as 
shown in Figs. 10 and 11. Provision for expan- 
sion is made at the other end of the girder ; and to 
prevent the column moying it is tied back to the 
masonry near its top, in the manner shown in 
Figs. 10, 14, and 16. 

Plans of the central station are reproduced in Figs. 
22 to 25, page 638. This has three main platforms, of 
which that nearest the station buildings is intended 
for local traffic, and is 328 ft. long. The other two, 
each 760 ft. long, are reserved for main-line trains 
for the north, starting from the middle platform, 
and those for the south from the east platform. 
At this station the tracks are carried on banks in 
place of in viaduct, a vaulted retaining-wall being 
provided along the whole western side of the 
station. In addition to the local and main-line 
booking-oftices, waiting-rooms, and staff quarters, 
a special pavilion has also been provided for the 
use of the Imperial family. From this pavilion 
private stairways lead to both the main-line plat- 
forms. An idea of the style of architecture adopted 
will be obtained from Figs. 24 and 25. Kara- 
sumori Station differs from the preceding in being 
wholly in viaduct. As shown in Fig. 26, there are 
two platforms in this case. The viaduct here is 
split up into two single-track viaducts and one 
double-track one. Girders between these viaducts 
serve to support the platforms, whilst the space 
underneath is utilised for offices and waiting-rooms. 
The roof over the platforms is of timber. 








THE INTERNATIONAL ENGINEERING 
CONGRESS AT ST. LOUIS. 
(Concluded from page 604.) 
DevVELOPMENT OF WaTERWAYS AND RAILROADS. 

A paPER by Mr. Edward P. North, of New York, 
on ‘* The Concurrent Development of Traffic on 
Improved Waterways and on Railroads,” was also 
taken on the second day of the meeting. The 
author first pointed out that the average yield of 
wheat per acre in the United States (13 bushels) is 
only 43 per cent. of that of the United Kingdom, 
less than half that of Holland and Belgium, 61 per 
cent. of that of Germany, and 71 per cent. of that 
of France. Moreover, the United States output of 
iron per capita in 1900 was but 83 per cent. of that 
of Great Britain, and only 58 per cent. as much 
coal per capita was mined in the“United States as 
in Great Britain. In one great source of natural 
wealth—transportation—the United States had an 
undisputed advantage. Mulhall had said that the 
average rate received by railroads for transporting a 
ton of freight one mile, when reduced to cents, was : 
—United Kingdom, 2.80; Italy, 2.50; Russia, 
2.40; France, 2.20; Germany, 1.64; Belgium, 
1.60; Holland, 1.56; and the United States, 0.8, 
From this the author argued that the low cost of 
freight had been the principal cause of the aug- 
mented wealth of the United States. The author 
continued with particulars governing freight trans- 
portation by land and by water, and drawing deduc- 
tions from their influences. The paper was sugges- 
tive, but perhaps more of economic than engineer- 
ing interest. It would doubtless have raised a 
brisk debate had it been read in Section F of a 
British Association meeting. In the discussion 
after its presentation, the opinion appeared to be 
that the defect in inland water traffic was not so 
much due to bad navigational facilities as to lack of 
encouragement on the part’ of railway companies. 


Hicuway Construction. 


Two papers were presented in the Miscellaneous 
Section on highway construction. The first was by 
Mr. James Owen, of Newark, New Jersey, and 
the other was by Professcr G. Forestier, Inspector- 
General des Ponts et Chaussées. The latter dealt 
with highway construction in France. 

It is satisfactory to learn from Mr. Owen's paper 
that in the United States the roadways or highways 
are now resuming their place as necessary adjuncts 
in the economic development of the country, espe- 
cially as ‘‘their construction and maintenance are 
considered legitimate engineering functions, worthy 
of technical treatment, and requiring proper scien- 
tific research.” Rainfall, temperature, topography, 
and geological formation were, the author said, the 
important phenomena to consider. 





In the United ' 


States there was a variation of rainfall from 2 in. | 
to 70 in., and it would readily be seen that differ- | 
ence in practice was necessary. Frost also in-| 
fluenced practice, an isothermal of 1 ft. entering, 
the ground forming a cumplete line of demarcation. | 
The author considered the character of material | 
secondary inimportance to climatic conditions, a view | 
not generally held. The proximity of the natural 
supply wasa feature to be considered, and materials | 
were classified as follows :—Trap rock, micaceous | 
granite, ordinary granites, hard limestones, soft | 
limestoncs, shales, gravels and sands, and oyster | 
shells. The author gave his own experience. Trap | 
rock, which was plentiful in the district, was used | 
for wearing surface, and the Telford foundation 
was adopted, it being found cheaper to maintain. 
Strict insistence on hard material for foundations 
was not made, provided the materials were frost- 
proof ; but a Telford foundation, properly laid and 
wedged, practically ensured a permanent basis, which 
could not be cbtained from a macadam road. During 
the past winter, with 4 ft. of frost in the ground, 
there were only six places in 115 miles of road 
where the foundation was disturbed; whilst in 
adjoining districts where macadam was used, the 
wholeroad wasdisturbed for miles. On grades of over 
4 per cent., however, macadam was as serviceable as 
Telford. The latter was found to give better eco- 
nomica] results in regard to maintenance, and it 
also forms a drainage system. The author con- 
sidered that from 1.5 in. to 5 in. should be the 
size of stone used, but the material should be 
screened. The author’s remarks on this question 
were much to the point and well worthy of 
attention. 

It will be readily seen that a trap-rock or granite 
block used in a pavement will wear very slowly ; in fact, 
with the heavy wear on a city street a loss of only from 
lin. to2in. in the year may be estimated. Take this 
same block and mel 4 it in a stone-breaker, and screen 
out the dust. Spread 1 in. of this dust on the surface of 
a stone road, and, with the same traffic on a city street, 
it would last from one to three months, and would then 
be thoroughly dissipated. Applying this principle -to 
mixed stone on a highway we have a variation of wearing 
capacity of, say, from three months to three years, 
according to the size of the stone. 


Speaking on the vexed question of what is called 
in England ‘‘ binding ” material, the author was of 
opinion that ‘‘packing,” or some other material 
than stone, was needed to secure permanency ; clay, 
loam, or sand being used. He, however, modified 
this opinion later by saying that ‘‘ granite roads 
can be built without any foreign material, and lime- 
stone roads should have no packing at all.” Ba- 
saltic traps could not be consolidated without 
packing, and softer traps needed less. The paper 
stated that the road metal should be uniform in 
size in each layer, and care should be taken in the 
process of rolling that each size should be kept 
separate. To this end, we are told, ‘‘ packing” 
was introduced. The rolling of roads the author 
accepted as a necessity of the present day ; but he 
suggested the action should, as much as possible, 
be made to represent the wearing down by vehicles, 
in the old way. 

The cost of hard-road construction in the United 
States with improved machinery and management, 
varied, from 3000 dols. to 10,000 dols. (say, 6001. 
to 20001.) per mile. The average cost might be put 
at 4000 dols. per mile. Good results had been 
obtained in Long Island by a macadam base and 
gravel surface. This was a gravel district, and the 
surface was renewed often enough not to let the 
stone take the wear of traffic. The author had 
obtained satisfactory results with ordinary gravel 
on a Telford foundation. The use of burnt clay, 
or ‘‘ gumbo,” had been resorted to in place of rock, 
but with doubtful advantage, as its crushing resist- 
ance to direct load was small ; but with a coating of 
wearing material on the top there was no doubt 
but that it could be used with advantage. The 
type of construction advised for different districts 
in the Union was next dealt with, and the paper | 
concluded with details of what had been done in 
the various States. 

The paper by Professor Forestier dealt first with | 
the early history of road-making in France. In) 
speaking of the present time, the author preferred to | 
show what had been done in practice rather than give | 
specified rules. It will obviously be impossible to 





give more than a brief summary of the details thus | 
set forth. In France there were paved roadways 


and those built with broken stone. In the former | 


the mode of construction had not changed, but the 
sizes of the stones had, the paving blocks being | 


larger. For the broken-stone roads the breaking 
of material was still done by hand, the use of 
mechanical breakers for railroad ballast not having 
encouraged an extension of the plan to roadways; 
although the author considered that, if comlined 
with methodical sorting and sieving, crushers could 
be used with certain economy for new roadways 
the irregular stones being used for foundations, 
In cleaning broken-stone roads automatic sweepers 
should be used with great care, by skilful men, in 
order to avoid unnecessary wear of the surface. 
The author spoke of the damage done by auto- 
mobiles to broken stone roadways in dislodging 


| stones from their beds. The rubber tyre, if not 


pneumatic, would adhere to small stones and pro- 
ject them in the air. After an automobile race the 
best road would look very much like a garden path 
after it has been scraped and raked. The only 
preventative would be to swab all broken-stone 
roadways with pitch—an economical method of 
coating roadways extensively used by fast pneu- 
matic-tyred carriages that caused the nuisance of 
blinding clouds of dust, which spoiled cottages and 
gardens. The method was endorsed by physicians 
and hygienists, and called for by the property- 
owners along the roads. If, when the percentage 
of humidity corresponded to the maximum cohe- 
sion, the roadway was coated with an impervious 
layer, preventing all infiltration of rain and any 
evaporation of water held in the binder, the cohe- 
sion would remain invariable. The stones, being 
well embedded in a firm binder, would resist the 
wear of the wheels without any serious displacement. 
There being no friction of the stones, their wear 
would be reduced to a minimum ; and the roadway 
being undisturbed, the cost of maintenance would 
be greatly reduced. If, on the contrary, the pitch 
coating were spread over the roadway where tho 
cohesion of the binder was not satisfactory, the 
materials would be movable, and would be dis- 
placed by the trafic, and the waterproofing coat 
would break. The pitch waterproofing would be 
useless if the sub-grade were not previously 
drained. Under good conditions the pitch water- 
proofing would be a source of economy. Sprinkling 
with Westrumite might also be followed with 
advantage in some cases ; but it would force the 
pitch into the roadway by means of a rather great 
quantity of water, and could not be relied on to 
regulate the cohesion of the binder as the pitch 
swabbing would. It might, in a measure, abate 
the dust ; but it would not keep it from forming, 
because it did not prevent motion and displace- 
ment of stones, and therefore their becoming worn 
and creating dust. 


Derr FounpDatIons. 


In the Miscellaneous Section a paper by Mr. 
W. F. Druyvesteyn, of the Royal Corps of Water- 
staat, was also presented, the subject being ‘‘ The 
Cylindrical Foundations for a Quay Wall, in the 
Harbour of Delfzyl, on the River Ems, in the 
North-East Part of the Netherlands, almost 
opposite Emden.” The construction was dealt 
with in detail, the description being illustrated by 
plans and sectional drawings. 


OPERATION OF MINES IN FRANCE. 


In the same section a paper by Mr. Edouard 
Gruner, on ‘* The Operation of Mines in France,” 
was next brought forward. The author referred 
to the ever-increasing difficulty of the problems 
that faced the mining engineer, as the deposits 
near the surface were worked out, and it was neces- 
sary to go deeper to water-bearing strata, having 
little or no cohesion. The improvements in the 
appliances offered were due in a large measure to 
the relations between engineers and mine-owners 
in the two continents; to international congresses, 
to technical literature, and to the increased faci- 
lities for travel. Improvements in the art of boring 
enabled unknown beds to be discovered, and, by 
the freezing process, shafts could be sunk through 
what had béfore been insurmountable obstacles to 
certain operations. Messrs. Portier and Saclier 
had designed a new method, to take the place of the 
freezing process, in which grout was forced under 
high pressure through a tube more or less per- 
forated. The grout would penetrate into all fissures 
and interstices of the rock, forcing back the waicr, 
and would then set rapidly. The improvements 
made in cutting-machines in the United Sites 
permitted theiruse in some collieries, In {1's 
particular engineers were coming to the front at 
the present time. The question of accidents 10 
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mines was next brought forward, appreciative 
reference being made to the Fire-Damp Committee 
and Committee on Explosives appointed by the 
French Government. The difficulty of securing 
timber for frames and lagging had led to the em- 
ployment of steel, and a brief reference to advance 
in machinery brought the paper to a close. 

A paper by Mr. E. G. Spilsbury, of Trenton, 
N.J., also on ‘‘ Mining Engineering,” was on the 


list, but was not brought forward. 


DREDGERS. 


On the third day of the Congress—Thursday, 
October 6—no less than five papers were on the 
list on the subject of ‘‘Dredgers and Dredging.” 
One of these—a contribution by Mr. T. Kobayashi, 
of Osaka—was not presented. 

The first paper was by Mr. A. W. Robinson, of 
Montreal, and gave an account of the construction 
and performance of various types of dredging 
plant. In the earlier part of the paper the author 
discussed the economic and administrative side of 
the question ; and he then went on to treat of the 
mechanical features of the dredgers employed 
under varying conditions. An elevator dredger 
on the River St. Lawrence was illustrated, the 
buckets used in dealing with shale rock being 
shown. The subject of gold-dredging was also 
touched upon. The American dipper dredger—a 
cheap and simple American type—was also illus- 
trated. It consisted of a wooden hull, on which 
was mounted a boom with a single bucket dipper 
operated by a steam-engine. By it hundreds of 
miles of canal of small section had been dug through 
swampy land in the South. Other forms of dipper 
dredger were illustrated and described, some used 
for deeper soundings. This form did a great variety 
of work, acting as a floating crane, taking out old 
foundations, putting in new ones, and performing 
other operations. Buried timber on sunken wrecks, 
which would block a ladder dredger, was lifted out 
with ease. The suction dredger, which, like the 
elevator dredger, had its origin in Europe, had 
been lately developed in America. Some examples 
of the work done were illustrated and described, 
including the radial feeding type—a descrip- 
tion which had found wider application of 
late, owing to the use of mechanical elevators. 
Details of the floating pipe-line were given. It 
was said that the efficiency in the pump had 
reached 74 per cent., but that 60 to 65 per cent. was 
all that could be fairly expected. The recognised 
effective size of the pipe had increased up to 30 in., 
whilst one shore-pipe was 36 in. in diameter. The 
author was about to fit a 42-in. floating pipe. 
Mechanical cutters had enabled fairly firm material 
to be dealt with, though British and Dutch practice 
appeared to be still limited to sand-pumping, the 
elevator-bucket type being used for firm material. 
The Clam-shell, or grapple, type of dredger was next 
dealt with, illustrations being given. This is of 
the same type as the well-known grab of this 
country. The paper concluded with some particu- 
lars of the steam-shovel—an American form of the 
English steam-navvy which had been brought to a 
remarkable development, and by which a vast quan- 
tity of work had been done in the United States. 
Modern examples, the author said, weighed 60 to 
70 tons, and had ‘dippers ” of 24 to 3 yards capa- 
city. Even larger machines had been built up to 
90 tons weight, or possibly more, with dippers up 
to 44 or 5 cubic yardscapacity. The capacity of the 
machine was, however, limited by the cars for 
receiving the material and taking it away, and it 
had not yet been found practicable to build a car 
strong enough and large enough to receive the dis- 
charges from a 5-yard dipper in rapid succession 
without considerable loss. A modern shovel for 
railway purposes had a steel car 10 ft. wide by about 
36 ft. long, and was mounted on two four-wheel 
trucks. These shovels,. in place of having one 
engine, the motions being controlled by brakes, 
had independent engines for each motion, so that 
several operations could proceed simultaneously. 
Tho American machine would also work on tem- 
porary rails. Bs 


Hypraviic Drepeine ow THE MisstssiPPt. 
_:\ paper by Mr. F. B. Maltby, of Memphis, 
cnnessee, on ‘* Hydraulic Dredging on the Missis- 
Si) pi River,” was next on the list. This was a 
very long and complete account of the operations 
of the nature indicated. Reference was first made 
to the formation of sand bars in the lower part of 


the river, and the various types of suction dredger ; 





were described, accompanied by illustrations. This ! 
paper was eighty-eight pages in length, and of so 
detailed a nature that it would be impossible to 
abstract it within our limits of space, and espe- 
cially without the illustrations by which it was 
accompanied. Particulars were given of tests for 
capacity and efficiency ; but these were questioned 
during the discussion which followed (a discussion 
which largely consisted of letters sent to the Secre- 
tary), and possibly may be subject to correction ; 
it being understood, we believe, of the papers 
generally, that they were still open to revision by 
their authors. No doubt Mr. Maltby’s paper will 
afford in the future a valuable source of infor- 
mation to those engaged in enterprises of a similar 
nature. 
Dreperne Ocean Bars. 

A paper by Major J. C. Sandford, Corps of Engi- 
neers, U.S.A., on ‘‘ Dredging Ocean Bars,” was the 
next presented. The author treated mainly of the 
sea-going hopper type of the suction dredger, used 
without anchorage—a description which has been 
largely developed during the last twenty years in 
the United States, being especially useful in ex- 
posed situations. From the illustrations shown, it 
is evident that these dredgers have grown to be 
quite important craft. A development in this 
field has been the adaptation of vessels to this 
purpose. The Chinook, of which a photograph was 
shown, was formerly a steamer of the Atlantic 
Transport Line. She was 445 ft. long, 49 ft. wide, 
and had a gross tonnage of nearly 6000 tons. She 
was transformed into a dredger by having two 
large sand-bins constructed in the cargo spaces ; 
two 20-in. dredging pumps, with their appurten- 
ances, were installed, and other necessary altera- 
tions were carried out. She worked at her normal 
rate on the bar of the Columbia River during a 
storm, when two large steamers would not venture 


out. 

The Mills and the Thomas had been designed 
for making the new channel in New York Har- 
bour. Each had a bin capacity of about 2800 
cubic yards, and there was a 48-in. dredging pump 
in each. In July, 1904, they removed 400,125 
cubic yards of sand and gravel, but their draught 
was excessive. These dredgers embodied many of 
the general features of the Brancker and the Crow, 
used on the Mersey Bar. They did not, it was 
said, prove so satisfactory on the New York bar. 
Two larger dredgers were next designed for the 
same work. One of these was soon about to begin 
operations. In another vessel of this class—the 
Atlantic—a special construction for the flexible 
member of the suction pipe had been adopted. It 
consisted of pure Para rubber hose connected to 
flanged nipples. 

A short paper by a French engineer, Mr. Jean 
Hersent, followed. Records of performances of 
dredgers, and particulars relating to them, were 
given; the tendency towards more and more 
powerful vessels being pointed out. 


Doox Work 1n New York Harsovur. 


A paper by Mr. J. A. Bensel, of New York, 
entitled ‘‘ Observations on Dock Work in New 
York Harbour,” was next on the list. It was 
pointed out that the main features of construction 
had varied but little during the growth of the port of 
New York. To a great extent the piers were but 
platforms of a nearly uniform height, of about 5 ft. 
above water, carrying asuperstructure in the shape 
of a shed for the protection of freight, or bins for 
storage. On account of the diversity in cargoes 
there had been no development in mechanical 
handling, except in the case of coal; for which 
very recently piers had been constructed by the 
Delaware, Lackawanna, and Western Railroad 
Company in Hoboken.. The trans-Atlantic lines 
still had their own piers. Owing to the great 
increase in the size of steamers these had to be 
extended. It was shown by a diagram that in 
1874 two Cunard piers, then in Jersey City, were 
500 ft. and 525 ft. long by 70 ft. wide, there being 
a smaller pier 200 ft. long by 45 ft. wide. During 
the next ten years the landing-place had been 
removed to the New York side, there being a pier 
of 570 ft. long by 75 ft. wide. In 1894 this had 
been extended in length to 605 ft., and in 1904 
there were two piers 250 ft. apart, 242 ft. and 755 ft. 
long respectively, and each 125 ft. wide. Piers 
of 800 ft. in length were then contemplated. A 
diagram was exhibited showing the growth in size 





of the Cunard ships from the Britannia of 270 ft. ' 


long up to the Caronia and Carmania, now building, 
of 650 ft., and the proposed 25-knot turbine vessels. 
As the latter vessels will be close upon 800 ft. in 
length, the need for the extension of the Cunard 
dock was evident. It is interesting to note that 
the city of New York, which has the greater por- 
tion of the water-front of the port, is the only city 
in the United States that has consistently deve- 
loped a scheme for municipal ownership, and the 
control, on municipal lines, of the water-front. 
Tidal variations and other details bearing on the 
subject were also dealt with by theauthor. Among 
some other interesting particulars the paper de- 
scribed the pile-driving operations and method of 
putting in foundations. 


Disposat oF Municipat REFvse. 


Two papers dealing with this subject were pre- 
sented in the Municipal Section on the third day’s 
sitting of the Congress—Thursday, October 6. 
The first was by Mr. Rudolph Hering, of New 
York, and was of considerable length. The author 
stated that the older cities of Europe had fairly 
met the new problem of refuse-disposal, and had 
partly solved it, but unavoidable causes had tended 
to delay the developmentin the United States. The 
subject was dealt with at some length in its various 
branches, a number of instructive tables being 
given. Years of experience in England, and as the 
results of trials made in England and Germany, had 
led to the following conclusions :—That in no 
European city was the grease sufficient in quantity 
to warrant the cost of extraction. In England the 
amount of combustible matter was generally sufli- 
cient to burn the refuse and produce steam 
without the constant addition of fuel. The same 
was true of Hamburg. In Berlin the refuse 
contained enough fuel to burn itself during the 
summer months, but in winter it could only be 
burned by the addition of coal; sifted Berlin 
refuse would burn at all times, but not at econo- 
mical cost. 

A paper by Mr. P. Tur, of Paris, followed, and 
dealt with the ‘‘ Removal of and Utilisation of 
Municipal Refuse in French Cities.” Particulars 
were given of the manner in which garbage is re- 
moved, either by means of the sewers or by carts. 
Until recently all the Paris garbage was carried to 
the fields, but this means of disposal had become 
more difficult of late, and the destructor system had 
been under consideration, visits having been paid 
to England for the sake of inquiring into the sub- 
ject. It was found by experiment that Parisian 
garbage would burn of itself without coal, &c. 
Another suggestion was to grind the garbage and 
use it for agricultural purposes. The result was 
a substance that looked like vegetable earth, with 
an odour hardly perceptible, so that it could be 
transported without offence. The farmers and 
agricultural professors have denounced the English 
incinerating system, it being calculated that thé 
burning of garbage in Paris would result in a loss of 
3} to 5 million francs, presumably ord annum. On 
the other hand, it is pointed out that the expensé 
of removing garbage is more than its value on 
the field. The author stated that hygienic con- 
siderations were not involved, as one. system was 
as innocuous as the others, so that the financial 
question had alone to be taken into account, and 
in this the grinding method had a decided ad- 
vantage. 


Loaps oN RaitroaD Brinees, 


In the Railways Section, on Thursday, October 6; 
two subjects were brought forward, one being 
‘* Live Loads for Railway Bridges,” and the other 
the ‘‘ Ventilation of Tunnels.” On the former 
subject Mr. H. W. Hodge, of New York, con- 
tributed a paper, in the course of which he men- 
tioned the great increase in the weight of loco: 
motives during recent years. The author was of 
opinion that bridges now being built would seldom 
be allowed to stand for their natural life-time, -but 
would be condemned because of insufficient strength 
to carry the loads of the future. By means of dia- 
grams the loading of locomotives -was shown, and 
the opinion of locomotive engineers was quoted 
on. ‘the possibility of further increase in ‘axle 
loads within the present clearance dimensions,” 
and that it was ‘‘ probable that the present maxi- 
mum loads could be increased 15 per cent.” «Phe 
Atchison, Topeka, and Santa Fé ‘* decapod” was 
the heaviest locomotive. It had a weight. ~of 
267,000 lb. for the locomotive, and 134;000 lb. ‘for 
the tender. The roads which transported’ ixow 
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ore had the heaviest weights. The cars carried | 
200,000 Ib. and weighed 40,000 lb., the average | 
being 7300 Ib. per lineal foot. The author would | 
advise that-for roads designed for ordinary traffic | 
it would be unwise to calculate on less than | 
— Ib. on drivers, followed by 5000 Ib. per | 
oot. 
VENTILATION OF TUNNELS. 

The two papers on “ Ventilation of Tunnels” 
followed, the authors being Mr. C. 8S. Churchill, | 
of Roanoke, Virginia; and Mr. Francis Fox, of | 
London, 
Mr. Churchill, in his contribution, pointed out | 
that the heavy increase ir railroad traffic had made | 
ventilation of tunnels a necessary feature. He | 
inted out that the “ hit-or-miss” system had | 
en proved by experience to be a failure, as also | 
had the “ wire-drawing ” arrangement, by which 
mixed air and gases were taken through a small | 
shaft from a tunnel of large section. . Mechanical | 
plants that were once considered sufficient were | 
now inadequate. The public had become more | 
critical, and the accidental stoppage of trains had | 
shown the importance of frequent, complete, and | 
positive change of air in every part of a subway or | 
tunnel. . The author referred to the Arlberg | 
Tunnel, 6.4 miles long. Starting from the East | 
there .was an ascending grade of 0.2 for 2.6) 
miles, the remainder being a descending grade to 
St. Anton of 1.5 per cent. Of natural currents | 
those from the West predominated ; but there was | 
often a complete stoppage of current for three or | 
four. hours when reversal took place. In 1885 coke | 

















had to.be substituted for coal, but in 1890 several | 
men were overcome by the gases. Liquid fuel was | 
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0 1894, and proved satisfactory, all locomo- | incidents connected with the Park Avenue Tunnel, 
urning petroleum in the tunnel. The author |in New York, were given. In consequence of train 
uoted from the Board of Trade Returns for | accidents the ventilation in this tunnel was widely 
i which it was stated that the traffic on the | discussed. Openings in the roof—the ‘“‘hit-or- 
politan District Railway demanded a com- eee ” system——were said to be inadequate. Com- 


change of air every minute and a half—the 


pressed air was tried, but proved a failure. The 


train required to pass through a section of New York State Railroad Commissioners, after 
uel. As was well known, this Committee inquiry, found that there did not appear to be any 
| that the best solution of the question | feasible way of further ventilating this tunnel, and 


be by employing electric traction, and this | recommended electric traction. 


The New York 


4s now being carried out. The experi-| Central Railroad Company had taken the matter 





n the City and South London line and/ up, and work was now in progress of the nature 
isey Tunnel was next dealt with, and some indicated. The St. Clair Tunnel, 6000 ft. long, and 








with a 20-ft. tube for single track, had two blowers 
at each end. The capacity of each blower was 
10,000 cubic feet of air per minute. This method 
was reported to be not quite satisfactory, but the 
high ends of the tunnel aided ventilation. Other 
tunnels mentioned as being ventilated mechanically 
were the Pracchia Tunnel, between Florence and 
Bologna, 9000 ft. long, single track, grade 2.5 per 
cent. A ventilating plant causing 210,000 cubic 
feet of air per minute to flow into the tunnel at a 
water pressure of 1 in. was successful. The venti- 
lating installations at the St. Gothard Tunnel, the 
Simplon, and others were referred to. These are 
fairly well known. ! 

The Hoosac ‘lunnel, on the Boston and Maine 
Railroad, 24 ft. to 26 ft. wide and 22 ft. high, 
was 4.7 miles long, with a 0.5 per cent. rising grade 
from each end to the centre, where there was an 
elliptical shaft 1028 ft. high and 15 ft. and 27 ft. in 
diameter. The portals had doors to prevent ice 
forming in the tunnel in winter, and the shortest 
time then to clear the tunnel was about 20 minutes, 
In 1890 sixty-five trains passed per day, and this 
was thought to be the maximum for natural ven- 
tilation. A 125-horse-power fan was placed at the 
top,of the shaft. It was now estimated that a 
larger fan would be needed. The Boston subway 
ventilation was dealt with by means of diagrams, 
and other examples of tunnel ventilation were 
given, with diagrams illustrating the arrangements ; 
amongst them the Elkhorn Tunnel, with a 50-ft. 
nozzle, of the same interior cross-section as the 
tunnel. The results of tests were given. Fans 
discharging air through the nozzle were only run 
at speed when a train was passing. The results 
obtained appeared to have been highly satisfactory. 
In concluding, the author said that any single- 
track railroad tunnel more than 2500 ft. in length 
would need ventilation before the transportation 
capacity of the single track was reached. About 
sixty movements per day, unless local conditions 
were especially favourable, seemed to be the ap- 
proximate limit for non-ventilation to be advisable. 

Mr. Francis Fox, in his paper, gave a list of the 
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great Alpine tunnels, with particulars relating to 
them. In tunnels worked by steam locomotives the 
general concensus was that, provided the proportion 
of carbon dioxide did not exceed 20 parts in 10,000, 
no harm was done. The injury to rails through 
oxidisation, owing to bad ventilation, was referred 
to, the loss of weight in the Box Tunnel of the 
Great Western Railway being 24 lb. per yard of 
rail per annum, as compared with } lb. in the open 
air. The combustion of coal would, however, 
provide antiseptic conditions. Carbonic acid 
might be added to pure air in considerable 
quantities without serious results; as high a 
proportion as 160 parts to 10,000 had been tried 
without injury ; but when mixed with an atmo- 
sphere containing the products of respiration of a 
crowded audience, even 20 parts in 10,000 was ex- 
cessive. The writer here interpolated a kindly 
reminder to the American people of the value of 
fresh air in their houses, and especially their rail- 
way cars. His remarks might with advantage be 
printed and hung up in every railway-car and 
hotel in the Union. The ventilation schemes of 
the Severn Tunnel and of the Mersey Tunnel 
were not referred: to, the descriptions being illus- 
trated by diagrams. The Pracchia Tunnel ven- 
tilation—referred to in the previous paper—was 
also mentioned. Here the enginemen and firemen 
of a heavy train conveying a Royal party and their 
suite arrived at the exit in an unconscious con- 
dition. 


Tests oF MATERIALS OF CONSTRUCTION. 


In the section devoted to materials of construc- 
tion five papers were presented, on October 6. The 
tirst dealt with ‘‘ Materials other than Metals,” and 
was by a French engineer, Mr. Edouard Candlot. 
Very few changes, the author said, had been made 
during the last ten years in the means used in test- 
ing limes, cements, mortars, stones, &c.; but great 
progress had been made in the regulation and 
standardisation of methods. A Committee on 
Tests of Materials of Construction, appointed in 
1891 by the Minister of Public Works, had done a 
great deal in framing precise rules for the execution 
of all tests. In concluding his brief paper, which, 
indeed, was hardly more than a note, the author 
said that tests of materials used in construction 
were far from perfect, as shown by Mr. H. Le 
Chatelier.* The majority of tests were made on 
properties bearing only indirectly on the useful 
qualities of materials. The methods of testing were 
often empirical and based upon conventions more 
than on exact scientific data. 

The next paper on the list was contributed by 
another French engineer, Mr. L. Baclé, and dealt 
with the tests of steel. In this field great changes 
had taken place in France during the last ten 
years. Kxperiments had been conducted at the 
request of the 1891 Commission, appointed by the 
Minister of Public Works. These showed diver- 
gencies so great in their existing practice as to 
divest the results of any comparative value. Details 
of practice on which this opinion was founded were 
given. The bulk of the work of the Commission 
had been condensed in papers published by the 
French Section of the International Association for 
Testing Materials at the Congress held in Paris in 
1900, and at the following Congress held in Buda- 
pest in 1902.. The author gave a brief 1éswmé of 
these papers. They have, however, been printed 
under the auspices of the Société d’ Encowragement 
pour U Industrie Nationale, as well as being con- 
tained in the Proceedings of the French Commis- 
sion ; and the details are therefore on record, 

An American engineer, Mr. W. R. Webster, of 
Philadelphia, next dealt with the same subject. 
He pointed out that chemical composition and heat 
treatment could hardly be considered apart, whilst 
microscopical examinations had been of the greatest 
assistance. Reference was made to Mr. Ridsdale’s 
papers on ‘‘ The Correct Treatment of Steel,” read 
before the Iron and Steel Institute in 1901, and on 
‘*The Diseases of Steel,” read in 1903, before the 
same Society. Papers read by Mr. J. E. Stead 
and Mr. Arthur Richards, the work of the American 
Society for Testing Materials, the Engineering 
Standards Committee, and other sources of infor- 
tion were also referred to. The bearing of the 
question on rails, bridge material, and railway 
material was also briefly dealt with by the author. 

Mr. Gaetano Lanza, of Boston, presented a paper 





* Essais des Produits Hydrauliques. Paris : Gauthier- 
Villars, Masson et Cie. 





on the testing. of timber. 
the necessity of drawing a sharp distinction _be- 
tween the test-work performed on small pieces, 
where care had been taken to avoid irregularities, 
and that done upon full-sized pieces—a precaution 
frequently neglected. The earlier history of the sub- 
ject was referred to, the author dividing the records 
into two parts, the first dealing with the period 
between 1700 and 1875, the second period being 
that sub:equent to the latter year. The work of 
the earlier experimenters — Gerard,. Chevandier, 
Wertheim, and others—was mentioned ; whilst the 
investigations of later inquirers were dealt with. 
The author did not consider it necessary to give a 
scheme for tests of timber, as that had been done 
in a circular issued by the Bureau of Forestry of 
the United States Government in 1903. 

The last paper in this series was contributed by 
Mr. W. A. Aiken, of Pittsburg, and dealt with the 
testing of cement. This also was a brief paper. 
The author pointed out that much commercial 
cement, not of the best quality, would pass the 
physical requirements of most specifications. The 
latter, though honestly, were often so ignorantly 
drawn that the manufacturer was confronted with 
problems which, if solved, would often produce 
results at the expense of the purchaser. The 
paper advocated more extensive testing at the mill 
and greater attention to the elimination of the 
personal equation in testing. In concluding, the 
author said testing was not inspection, no matter 
how conscientiously done, and the place for inspec- 
tion was the place of manufacture. 


Pumping Macurvery. 

Two papers on this subject were brought forward 
in the Mechanical Section on October 6. The first 
was by Mr. Irving H. Reynolds, of Youngstown, 
Ohio, and the other by Mr. William Mayo Venable, 
of New Orleans. 

Mr. Reynolds, in his contribution, said there 
had been no special innovations in pumping-engine 
practice during the past decade, there having 
been a marked tendency towards accepting certain 
designs as standards. The paper dealt only with 
municipal water-works engines. Prior to 1893 no 
pumping-engine had attained a duty of 150,000,000 
foot-pounds per 1000 lb. of steam—equivalent to 
12 lb. of steam per indicated horse-power per hour. 
In that year, however, a triple-expansion engine 
of the author’s design gave a duty of 154,048,700 
foot-pounds with a saturated-steam consumption of 
11.68 lb. per indicated horse-power, or 217.6 British 
thermal units per indicated horse-power per minute. 
The steam pressure was 125 lb., the piston speed 
being only 200 ft. per minute. These results were 
confirmed by tests of other engines. This duty 
was afterwards exceeded by other engines, the per- 
formances of which were given in a table ; the duty 
in one case of a triple-expansion engine being raised 
to 177,300,000 foot-pounds per 1000 lb. of steam, 
the percentage of thermal efficiency being raised 
from 19.4 per cent. in the first case mentioned to 
20.72 per cent. in the latter; the steam pressure 
was in this case 138 lb. per square inch. A quad- 
ruple-expansion engine of earlier date than the last- 
named established the record for low heat consump- 
tion; the figures were 162,132,500 foot-pounds 
per 1000 lb. of steam, or 186 British thermal units 
per indicated horse-power per minute. This gave 
a thermal efficiency of 22.8 per cent. So far as 
the author knew, the record for general efficiency 
was, in July last, held by a thirty-million gallon 
Allis engine, which, with steam at 185 lb. per 
square inch, and a piston speed of 195 ft., showed 
a duty of 178,497,000 foot-pounds per 10001b. of 
steam, the coal consumption being 1.06 lb. per 
indicated horse-power per hour. The thermal 
efficiency was 21.63 per cent., or 22.58 per cent. 
including economiser. The direct-acting duplex 
pumping-engine next received attention, it being 
used for capacities of 5,000,000 gallons and up- 
wards where fuel was cheap; the duties usually 
guaranteed per 1000 Ib. of dry steam being 
60,000,000 forcompound condensing, and 90,000,000 
for triple-expansion, or 130,000,000 with high duty 
attachments. The various features of design were 
next dealt with by the author, and the paper con- 
cluded with some remarks on gas-engines—a type 
of prime mover which the author pointed out 
offered greater opportunities for economy in fuel 
than any other type. _ The greatest obstacle to its 
introduction was the lack of a satisfactory bitu- 
minous coal-gas producer. He was of opinion 
that within the next ten years the economy of 


The author pointed out ; 





the present type of gas-engine may be increas. 
about 10 per cent., due to use of higher pressu:., 
superheat, and utilisation of heat in waste gas». 
Within that time he considered there was lit: ic 
likelihood of either the steam-turbine or the «..-- 
engine superseding the reciprocating steam-engine 
in general water-works service. 

Mr. Venable’s paper treated of velocity pum). 
He discussed the ideal pump, illustrating his subject 
by means of formulw and diagrams. The paper 
was of some length and formed an interesting study 
of the subject. 


— 


LicgHTHOUSES AND Arps To NAVIGATION. 


Three papers on this subject were taken in the 
Miscellaneous Section on October 6. They were 
respectively by Lieutenant-Colonel D. W. Lock- 
wood, U.S.A., Mr. Thomas Matthews, of London, 
and Mr. C. Ribiére, of Paris. Colonel Lockwood's 
paper gave a most interesting account of the light- 
ing system of the United States Coast, with parti- 
culars of the most notable structures. The space 
at our disposal does not enable us to reproduce 
the detailed matter contained in this contribution, 
which will doubtless form a valuable source of 
information of a general value to those interested 
in the subject. 

Mr. Matthews, as chief engineer to the Trinity 
House, naturally dealt with the English lights, and 
his paper we must also leave our readers to consult 
in the original for the same reason as in the last 
case. An interesting point dealt with is the use of 
the Welsbach mantle, which has been introduced 
with ordinary paraffin as fuel, apparently with 
success. 

Mr. Ribiére, as chief engineer to the lighthouse 
service in France, likewise gave an account of the 
installations of his own country. This paper was 
well illustrated, and though of a special interest, 
we have to refrain from dealing withit here. These 
three papers will form a valuable source of informa- 
tion for future historians of the subject. 

Dry Docks. 

There were three papers on dry docks, but our 
report of the Congress has already so far over- 
stepped the bounds allotted to it that we can do 
no more here than refer to them. They were 
respectively by Mr. Cuthbert A. Brereton, of 
London ; Mr. Paul Joly, of Paris; and Mr. V. E. 
Timonoff, of St. Petersburg. 


ENGINEERING EpucaTion. 

A paper on ‘“ Engineering Education” was 
presented by Professor Robert Fletcher, of 
Hanover, New Hampshire. 

SURVEYING. 

There were also two papers presented on sur- 
veying, these having been compiled by officers 
in the United States Government Service. 

This brings our somewhat lengthy report of the 
Engineering Conference at St. Louis to a close. As 
our readers will gather from our brief summaries, 
many of the papers were of considerable interest, 
and formed sources of general information on the 
subjects treated upon. The discussions were often 
of a perfunctory nature, and the audiences generally 
thin, as might be expected in the atmosphere of 
a great World’s Fair. We have preferred to devote 
the space we could spare to the well-considered 
matter set forth in the papers rather than to the 
discussions. 








HYDRAULIC FORGING-PRESSES. 

THE superiority of the hydraulic press over the 
steam-hammer for forging large work has been much 
discussed for many years, and the importance of the 
issue has been intensified by the steady increase in the 
size of shafting alike for warships and Atlantic liners. 
The power to be conveyed to the propeller through 
one shafting has now reached 20,000 indicated horse 
“side in some cases, while 10,000 to 15,000 indicated 

orse-power is quite customary, so that the ingots tv 
be forged may have a diameter of 60 in. or mor. 
The largest steam-hammers which may be construct! 
can scarcely exert a force sufficient to work to |\s 
centre an ingot of such proportions; and thus, throuz! 
force of circumstances, the forge-press has becom 
practically a necessity in high-class work. But eve: 
apart from this, the gradual squeezing action of t)\: 
hydraulic press is for all purposes reore effective an 
less severe on the metal than the sudden blows of th 
hammer. In hammered shafts unsoundness has ofte: 
been found in the centre and underneath the collar: 
due largely to the drawing tendency of the hammer, 
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whereas with hydraulic forging the continuous pres- | but for the smaller sizes a single cylinder is employed. 
sure has precisely the opposite effect, and tends to| 


The rams are hollow, and are fitted with internal 


-olidify the metal. Even in small work the press is| spherical thrust-rods so as to admit of free lateral 


,w largely preferred, especially since it has been 
und possible to work presses with a speed approxi- 
ating closely to that o the steam-hammer, and thus 
in many instances a press, down to 200 and 300 tons 
capacity, is now beiog installed, where formerly the 
hammer was regarded as indispensable. 

\essrs. John Brown and Co., Sheffield, who have 
been more or less pioneers in the adoption of the 
press, have quite recently set to work a new 3000- 
ton hydraulic press manufactured by Messrs. Davy 
Brothers, Limited, of Sheffield, and of this an engrav- 
ing is published on page 639 (Fig. 1). The view shows 
one of the two bays of an entirely new forging shop, 
each 180 ft. long, with aspan of 60ft. The press, which 
forms the main feature of the illustration, has a power 
of 3000 tons, there being two hydraulic cylinders 
98 in. in diameter with a 6-ft. 6 io. stroke, working 
at a pressure of 24 tons per square inch. The top and 
bottom entablatures, as well as the cylinders, are 
steel castings, and the columns are steel forgings. 
The press is very rapid in its work, upwards of 25 
strokes per minute being easily attainable. The main 
hydraulic pressure’ is supplicd by a three-cylinder 
high-pressure pumping engine in close proximity to 
the press, and working direct without an accumulator. 
An air- vessel is fitted to maintain a constant pressure 
and supply of water to the suction-valves, and thus 
there is the minimum of noise and vibration when the 
engines are running under full pressure at the high rate 
of 100 revolutions per minute. The periods during which 
the maximum power is applied to the press are very 
frequent, owing to the rapidity of its operation ; but 
they are of very short duration. The load on the 
engines is thus a severely varying one, alike as to 
degree and to frequency ; but the governing arrange- 
ments are so effective that the variations of the speed 
of the pumping-engine are very moderate. 

The press is fitted with special hydraulic pushers 
for working hollow forgings, such as gun- tubes, 
cylinder-liners, &c., as with such jobs especially good 
results are obtained by a rapid stroke. The work of 
forming such hollow forgings possesses some special 
features. The ingot-head is cut off in the lathe, and 
a hole made in the centre in a horizontal machine by 
aD bit. The ingot is then reheated in a furnace at 
the forge, and afterwards conveyed to the press-anvil 
on the mandrel on which it is ultimately to be forged. 
The forging-press draws the ingot down on the man- 
drel, the job being supported meanwhile from the 
hydraulic crane. Portions from 5 ft. to 8 ft. in length 
are thus forged at each heat, and hollow forgings 
varying in length up to 50 ft. have been produced by 
Messrs. J. Brown and Co. with satisfactory mechanical 
results. 

The press is commanded by two cranes of over 100 
tons capacity. Electric power is adopted for traversing 
the crane, while hydraulic mechanism, with heavy 
and light purchases, is fitted for lifting the loads. 
Hydraulic gear manipulates the forging when it is 
being worked in the press. This latter arrangement 
was adopted, as it is of primary importance in con- 
nection with rapid forging to secure that instantaneous 
movement which hydraulic power gives. Both cranes 
are controlled from the ground level, there being one 
position in the shop where one man can direct all 
the movements of each of the cranes. The hydraulic 
power for operating the cranes is derived from engines 
entirely independent of the press-pumps, and is trans- 
mitted to the crane through a system of walking- 
pipes placed on the outer portion of the crane gan- 
trys. Such walking-pipes have frequently been used 
up to the mederate lengths of 40 ft. to 50 ft. ; but 
there is, in this case, a special arrangement of walk- 
ing-pipes covering a distance of 150 ft., enabling the 
cranes to operate over a much larger area than has 
hitherto been customary. The new forging depart- 
ment is in close proximity to the Siemens furnaces, 
and the ingots are delivered therefrom direct by rail- 
Way wagons. The press-cranes are so arranged that 
the block-hook comes within a very short distance of 
the centre of the press, which facilitates rapid mani- 
pulation of the job, and avoids the use of excessively 
heavy balance-weights. 

\iessrs, Davy Brothers have also introduced a quick- 
aciiug press which is now being extensively adopted. 
It is known as the ‘*Crowe and Davy Press,” and has 
becu designed directly. to take the place of steam- 
ha: mers of similar capacities. On page 642 we give 
two illustrations showing the complete plant; one 
view (Fig. 3) shows the press with its auxiliary 
Valvcs, &e., and the other (Fig. 4) the steam.driven 
pups. On page 639 there is given an illustration 
of in installation where electrically-driven pumps 
are utilised (Fig. 2). One aim in the design was to 


evo've an installation which .would not be more 
€xpcosive in first cost than a steam-hammer of the 
San capacity, and would yet be entirely self-con- 
tunod, as rapid in its action, easily handled, and 
economical in steam and power consumption. The 


prs: is constructed preferably with duplex cylinders, 


movement of the press-head without strain either on 
the rams or on the cylinders. The packing leather is 
placed in grooves turned on the mouths of the cylin- 
ders, and thus the working surface is transferred to 
the outside polished area of the hard cast-iron rams, 
which are loundetly exposed, and therefore easily 
inspected. Where the working surfaces are in the 
interior of the cylinders, such examination is fre- 
quently neglected, and it thus happens that .the 
cylinder becomes injured ultimately to such an extent 
as to necessitate reboring and the fitting of a new 
ram of increased diameter. 

The pumps adopted are of the three-throw single- 
acting plunger type, driven directly from the tail-rods 
of a seocstadin steam-engine, as in Fig. 4, or 
through machine-cut steel gearing by an electric 
motor, as illustrated in Fig. 2. ‘It will be seen 
from the illustrations that the steam-pumps are 
simple in construction, especially with regard to 
the valve-gear; there are no eccentrics, each valve 
being driven from the crosshead of the adjacent cylin 
der. The steam-valves are of the piston type; the 
pump-valves and valve-boxes are bored out of the 
solid forging, and fitted with phosphor-bronze valves 
and seats, the valves being of Messrs. Davy Brothers’ 
usual construction with adjustable lift; they are 
closed by springs. Pumps of this type of 9-in. stroke 
have been worked experimentally up to 400 revolu- 
tious per minute with satisfactory results. Their normal 
speed is 200 revolutions. 

The hydraulic controlling-valve regulates the steam 
supply according to the actual amount of work being. 
done, the hydraulic pressure acting on a small! spring- 
loaded ram, which opens the throttle-valve in pro- 
portion as the pressure against the pump rises ; and on 
the pressure being released, which takes place instan- 
taneously every time the press-head is raised in work- 
ing, the spring closes the throttle-valve more rapidly 
than would be the case with a mechanical governor. 
The steam- pump, working without any flywheel, 
adapts itself instantaneously to its varying. load. 
With electrically-driven pumps the effect is practically 
the same, the current taken being proportional to the 
resistance on the pumps. 

The exhaust water-tank (Fig. 3) consists of an air- 
tight cylinder constructed of riveted steel-plates, into 
which the air and water are forced by a small pump, 
working from the main pumping-engines. The water 
is thus contained in a closed circuit, and is consequently 
free from dirt or grit, while the whole system is 
under a positive pressure which enables the pumps 
to run at a high speed, and prevents air from being 
drawn past the packing leathers. 

The arrangement of the press-valves is simple, there 
being three plain mitre-seated valves, two acting direct 
to the hand-lever, which controls all motions of the 
press-head. The press-head descends on the work by 
its own weight at a speed of from 4 in. to 12 in. per 
second, as regulated by thedriver. The press-cylinder 
during the descent is filled direct from the tank through 
an automatic non-return valve, whichcloses immediately 
upon the tool coming into contact with the forging ; 
further descent is effected by pressure from the pumps. 
The return stroke is attained by reversing the valve- 
lever which puts the lifting cylinders into communica- 
tion with the pressure-pumps, and at the same time 
opens the valve which permits the water from the 
press-cylinders to be forced back into the tank. The 
diagram, Fig. 5, on page 643, illustrates clearly the 
action of the valve and the press, and shows how 
the descent of the press-head is attained with the 
pumps running light, and how hydraulic pressure is 
ultimately brought into action automatically when the 
press-head encounters the resistance of the work be- 
neath the forging tool. The cylinders on each side of 
the main press are those for the return stroke. The 
supply from the pumps P to the main cylinder is under 
the control of a high-pressure distribution-valve E, 
whilst the exhaust from the main cylinder is under the 
control of an exhaust-valve F. The connection of the 
lifting cylinders with the main cylinder for the passage 
of water from the one to the other during the descent 
of the main ram is also under the control of the high- 
pressure distribution valve E, whilst the’connection of 
the main cylinder with the exhaust for the admission 
of water to the main cylinder during the idle part of 
the descent of the press-head is permitted by the open- 
ing of a self-closing suction-valve G, which controls a 
by-pass connection with the exhaust, and permits of 
flow in one direction only when the exhaust valve F 
is closed. The upper end of the main cylinder is con- 
nected by a pipe with the valve-box of the valves G 
and F, and through a constantly open annular passage 
a around the latter valve with a pipe b controlled by 
the high-pressure distribution valve KE. The delivery 
pipe from the pumps. P connects, through the non- 
return valve M by pipe c, with the lower ends of the 
lifting cylinders. The descent of the press-head is 
regulated by the valve N, which, if closed, will retain 





the water within the lifting cylinders, and will also 





permit of a speed of descent corresponding with the 
extent to which it is opened. J is the exhaust to 
the tank. The high-pressure distribution-valve E 
and the exhaust-valve F are operated by a hand-lever. 

The action is as follows :—To lower the press-head, 
the hand-lever is moved so that the high-pressure distri- 
bution valve E will be opened, allowing the press-Lead 
to descend by its own weight, forcing the water out of 
the lifting-cylinders through the pipe ¢, valves N and 
, around valve F and pipe into the main press-cylin- 
der, the further quantity of water necessary to fill that 
cylinder being drawn from the exhaust J. through the 
by-pass suction-valve G, which is loaded by a spring. 
On the tool carried by the press-head meeting the 
work, the valve G, will immediately close, and the 
further motion of the press-head will be due to the 
action of the pumps, and will be continued under the 
pump pressure without pause, the pumps running 
light until the moment. when the free descentof the 
press-head is checked. Tolift the press-head the posi- 
tion of the hand-lever is reversed, whereupon the water 
from the pumps will flow through M and pipe c into 
the lifting cylinders, and raise the press-liead, whilst 
the water from the main press-cylinder passes out 
through the.exhaust-valve F. 

Diagrams taken from the steam-pumps whilst work- 
ing are reproduced on page 643 (Figs..6 to 8). The 
first diagram (Fig. 6) shows how the steam-pressure 
just before entering the cy}inder is controlled by the 
hydraulic regulating valve. The diagrams of working 
up to 3 tons (Fig. 7) show the maximum power when 
this pressure per square inch in the pressing cylinder 
is reached owing to the resistance of the forging, 
which latter depends, of course, on. the size of the 
forging and the heat at which-it is being worked, and 
the steam consumption is proportional to the actual 
pressure required or work done, The friction diagrams 
(Fig. 8) show the steam required for running the 
pumps light—that is, when not actually pressing. 








THE MALLET ARTICULATED LOCOMOTIVE 
AT THE ST. LOUIS EXHIBITION. 
By H. W. Hansury, A.M.I.C.E. 


In continuation of the previous article on the above 
locomotive, which appeared in our issue of. August 5 
last, on page 178, we now enlarge somewhat upon the 
very brief description we then gave of the three im- 
portant valves, which are the leading feature of the 
Richmond system of compounding—viz , the inter- 
cepting, reducing, and emergency valves. At the same 
time, on pages 646 and 647, we publish drawings show- 
ing them in detail. We also illustrate the high- 
pressure cylinders with which the:e valves are pri- 
marily associated. These are shown in Figs. 1 to 7, 
Fig. 1 being a section of the left-hand, and Fig. 7 of 
the right-hand, cylinder, while Figs. 8 to 13 show the 
intercepting and reducing valve, and Fig. 14 the 
exhaust or emergency valve. 

The high-pressure cylinders are 20 in. in diameter, 
and have a32-in. stroke, the valves being of the piston 
type, and 11 in. in diameter. Each barrel is fitted 
with a bush or liner @ in. in thickness, and is in one 
casting with.its steam-chest, and.a. portion of the 
saddle, the left-hand barrel in addition having the 
intercepting and other valve-chambers in one with it, 
necessitating the joint between the two cylinders 
being placed some distance to the right-hand side of 
the engine in order to avoid them. This position of 
the joint was, of course, to be preferred to a central 
one, which would have passed through the centre of 
the valve-chambers, and necessitated an extremely 
awkward, if uot impossible, joint being made between 
the two halves of the chambers ; it, however, increases 
the difficulty—unavoidable under the circumstances—- 
of makingasatisfactory casting of theleft-hand cylinder. 
The piston-valves are of the internal-admission type, 
exhausting at the ends. Steam enters the steam-chests 
at S in Figs. 1 and 7, the pipes through which it is 
conducted from the dome being outside the boiler 
barrel. = 

‘We will now proceed to describe the construction 
and action of the intercepting and reducing-valves, 
which, as some of our readers will, no doubt, be aware, 
constitute the. starting mechanism in the case of a 
compound locomotive on the Richmond system. As 
previously’’stated, these valves are situated in the 
saddle of the left-hand high-pressure cylinder, and 
on referring to the illustrations, Figs. 1 to 4, their 
horizontal centre-line can be seen at V; in section 
at W, X, Fig. 1; the sectional plan of their seat- 
ings and chambers in the section at V, U, Fig. 3; and 
the details of the valves themselves in Figs, 8 to 13, 
on the opposite page. ' 

The intercepting-valve, so-called because it shuts off 
the connection between the high and low-pressure 
cylinders at the proper moment, and allows live steam 
to enter the latter when starting, is attached to a 
wrought-iron spindle, partly hollow at its greatest dia- 
meter, and encircled by the reducing-valve, the latter 
being merely a loose sleeve of forged steel, free to move 





longitudinally along it. In order to more clearly and 
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DETAILS OF THE MALLET ARTICULATED LOCOMOTIVE: ST: LOUIS EXHIBITION. 
CONSTRUCTED AT THE SCHENECTADY WORKS OF THE AMERICAN LOCOMOTIVE COMPANY. 
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readily (xplaio the working of these va!ves we kave|tion of the valves indicated in Fig. 9. After a 
shown them in open and closed positions, and|few revolutions of the driving-wheels of the loco- 
have lettered the various chambers in which they | motive the receiver C becomes filled with steam of 


move. Arrows indicate the direction and path of the 
steam in both cases. 
_ Now we will suppose that the throttle-valve has 
Just “cen opened. At that moment steam enters at S, 
Fig. |. part going to the steam-chests and into the cylin- 
ders, “wid part into the port S! leading to the chamber 
round the reducing valve, denoted by A in Figs. 3 and 9. 
_ entering A immediately acts on the shoulder 
‘of the reducing-valve, which opens, and at the same 
me, !\v means of a similar shoulder E on the inter- 
ceptivy-valve, closes the latter, shutting off the con- 
hectic: between B and C (Fig. 9); live steam then 
“ome S setween the reducing-valve R and the wall FF, 
tw cn the chambers A and B, and leaves B on its 
Way ‘0 the low-pressure cylinder. This ig the posi- 





sufficient pressure to act upon the intercepting-valve 
D and open it, which, by means of the shoulder E 
on the main spindle, pushes the. reducing-valve R 
to the left and shuts off live steam from the chamber 
Band, consequently, from the low-pressure cylinders. 
Steam from the receiver is then at liberty to pass to 
the low-pressure cylinders, and the engine from simple 
is converted to compound working... We indicate the 
path of the steam by arrows, those shown in full re- 
ferring to simple, those dotted to compound —— 

The connection to the low-pressure cylinder is by 
means of a pipe with a flexible spherical joint to the 
left-hand high-pressure cylinder. This pipe passes 
centrally between the frames to the low-pressure 
steam-cheste, 


passing it to that of the boiler steam isthe same as 
that of the piston areas “of the high and low-pressure 
| cylinders ; in other words, that the amount of work 
done in the cylinders at starting is the same. Another 
noteworthy feature is that the pressure is maintained 
in the low-pressure cylinder in changing from simple 
to compound working, live steam not being shut off 
from it until the receiver is filled. The maintenance 
of pressure during this change is-of considerable im- 
portance, and apparently can only be accomplished in 
a satisfactory manner by some such automatic arrange- 
ment as we have described, manual attempts to accom- 
plish this object failing to give satisfaction. 

| With regard to the material and construction of these 
| valves, the head H, Fig. 9, is of cast iron, screwed and 
pinned to the spindle, D is a steel forging, also screwed 
to the spindle and held by a nut which is riveted wu 
to prevent slacking back, while Z’ is of brass an 
attached in a manner similar to D.' Two cast-iron split- 
rings are provided on the head H, four on the reduc- 
ing-valve R, and four on the-main spindle of the inter- 
cepting-valve. K is of “cast iron, and, it will be 
noticed, is a distinct casting from the cylinder and 
attached to it by studs and nuts. 

We will now describe the action of the emergency 
or exhaust-valve shown in detail in Fig. 14. The 
function of this valve is to convert the engine from 
‘conipound to simple working, or: vice versé, and main- 
tain it so working as long as it may be necessary. It 
is, however, intended only to be used on special 
occasions, for as short a time as necessary, and, as its 
name implies, only in the case of “‘emergency;” for 
instance, if the locomotive cannot get over a steep 

rade or start a train otherwise. Its position is at 
in Fig. 3, to which it is spherically jointed at the 
flange XX, Fig. 14; a better idea of this can be obtained 
by referring to Fig. 4, page 178, of our issue of August 
5, where it is shown in position on the cylinders. 








The following is an explanation of its action ;— 
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Steam is admitted into the chamber N (Fig. 14) by 
means of a small p:pe from the boiler, and acting upon 
L, opens the valve V, allowing steam from the 
auxiliary receiver J (Fig. 3) to escape in the direction 
of the arrows to the exhaust (Fig. 14). Immediately 
this occurs the intercepting valve D becomes un- 
balanced owing to the reduction of the pressure on the 
receiver side, and closes; live steam then enters the 
low-pressure cylinder by the reducing-valve, and, the 
engine works as a single engine; that is, precisely 
the same conditions occur as in starting, with the 
exception that the receiver is now open to the exhaust, 
and remains so as long as the emergency-valve is in 
operation. On the driver closing the threeway cock 
in the cab to which the steam-pipe is connected, 
the valve closes, and steam remains in the re- 
ceiver until its pressure rises to such an extent as 
to again act upon the intercepting and reducing- 
valve, and open the way to the low-pressure cy- 
linder. At the same ‘time the supply of live steam 
is cut off from it, and the engine resumes working as 
a compound. 

Under ordinary conditions, when the emergency 
valve is not in use, it is kept closed by the coiled 
spring S. The valves L and V are of brass, both being 
screwed on to the wrought-iron spindle carrying them. 
The former valve is held by a nut, while the latter is 
riveted over the end of the spindle. 

It shéuld be pointed out that — a speed of 
about 8 miles per hour, the benefit derived from the 
use of the emergency-valve ceases, and the engine must 
be changed from simple to compound, in order to 
obtain a higher rate of speed. This condition of 
affairs was specially arranged for to avoid the exces- 
sive use of this valve. was acon 

With this we bring our description to a close. 
Although at first sight the design of these valves 
will appear of a somewhat complex nature, a closer 
examination will show that such is not really the 
case; and we understand from those who have had 

ractical experience with them—and there are many 
ocomotives compounded on the Richmond system, 
although not of the Mallet type, now in use—that in 
ordinary working they require little attention, and 
ru with great smoothness. 

We have again to thank Mr. C. J. Mellin, of the 
American Locomotive Company, for thé blue prints 
from which our engravings have been prepared. 
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Contracts.—Meassrs. Isaac Storey and Sons, Limited, 
of the, Empress Foundry, Cornbrook, Manchester, are 
supplying three sets of condensing plant for the Ad- 
mifalty, to be erected at Priddy’s Hard, Royal Clarence 
Victualling Yard. Similar plants are also being supplied 
to Sheerness Dockyard, the Ferrol Arsenal, and the Lan- 
cashire Dynamo and Motor Company.—Mr. E. F. Jarvis, 
of Middlesbrough, is erecting a water-cooling plant at 
the Earl of Dudley’s Round Oak Works for Messrs. H. and 
E. Albert.—Messrs. Matthews and Yates, of the Cyclone 
Works, Manchester, are supplying the ventilating plant 
to the North British Station Hotel, Glasgow, and a 
humidifying and ventilating plant to the mills of Messrs. 

Barlow and Sons, of Blackley, near Manchester.— 
The heating, lighting, and power plant of the King 
Edward VII. Sanitorium, Midhurst, Sussex, has been 
supplied by Messrs. Dargue, Griffiths, and Co., Limited, 
of 51, North John-street, Liverpool. — The Italian 
Government has placed an order for 16 torpedo-boat 
destroyers with the Schichau Shipyard at Elbing. The 
same firm delivered, three years ago, six torpedo-boat 
destroyers, for which the contracted maximum speed was 
30 knots. 





PrrsonaL.—The firms named below intimate to us that 
they have received awards at the St. Louis Exhibition, as 
follow :—Gold medals to Messrs. W. F. Stanley and Co., 
Limited, of Great Turnstile, Holborn, for surveying and 
drawing instruments; Messrs. Wm. Johnson and Co., 
Limited, of the Castleton Foundry, Armley, for briquet- 
ting machines ; Messrs, Crompton and Co., Chelmsford, 
for electrical measuring instruments; the Institution of 
Mining Engineers, for an exhibit of their Transactions ; 
Messrs. Sherard Cowper, Coles, and Co., Limited, of 
82,’ Victoria-street, S.W., for electro-chemistry and for 
metallurgy (two medals). A silver collaborator’s medal 
has also been awarded to Mr. M. Walton Brown, secre- 
tary of the Institution of Mining Engineers. A grand 
prize has, moreover, been awarded to Messrs. John Aird 
and Co., for a model of the Assuan dam. This model 
was made by Messrs. Silk, Wilson, and Co, surveyors, 
of the Bank of England Chambes, Manchester. Another 
recipient of a grand prize is the Monk Bridge Tron atid 
Steel Company, Limited. of Leeds, for an exhibit of best 
Yorkshire iron.—The: Worthington Pump Company, 
Limited, of 153, Queen Victoria-street, E.C., announce 
that they have purchased the European business of: the 
Blake and Knowles Steam-Pump Works.—We learn that 
Messrs. Barry, Head, and Co., of 26, Lombard-street, 
E.C., have been appointed sole London agents for the 
Denby Iron and. Coal Company, Limited. — Messrs. 
Cowans, Limited, have changed their London address 
from 82, Victoria-street, S.W., to 4, Queen Victoria-street, 
E,C.—Mr. W. J. Taten, of Messrs. W. J. Taten and Co., 
shipowners, Mount a satge res, Cardiff, has joined :the 
committee of management of the British Corporation for 


the Survey and Registry of Shipping. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—On « renewal of London 
buying, and the prospects of a further rise in the American 
prices, the pig-iron market was strong last Thursday 
forenoon, with Cleveland warrants 44d. above the closing 
quotations of Wednesday. A good business, aggre- 
gating 10,000 tons, was done at the advanced rates, in- 


cluding 2000 tons at 453. 54d. to 45s. 7d. three months. Cash | 


iron opened firm at 453., and rose to 45s. 2d., and there 
were dealings at 45s. 6d. six days, 453. 14d. fifteen days, 
and 453. 4d. twenty-one days. The strong * upward 
movement was continued in the afternoon, when, as 
the result of the buoyant feeling-which prevailed, Cleve- 
land iron was again bid up to the extent of about 8d. 
per ton, making a rise of about 1s. per ton in the cash 
quotation during the day. About 6000 tons changed 
hands, and in addition 2000 tons were dealt in, 45s. 8d. 
to 45s. 9d. for dates in January, and 1000 tons at 463. 3d. 
three months, with buyers over and sellers 45s. 44d. 
The settlement prices were :—Scotch, 503. 9d.; Cleve- 
land, 44s. 9d.; Cumberland hematite iron, 53s. per 


.ton. A good business, amounting to 12,000 tons, was 


transacted on Friday morning. The tone, however, was 
not so firm as in the past two days, and prices of Cleve- 
land iron eased off 4d. to 44s. 94d. cash, and 45s. 04d. one 
month. For cash warrants 44s. 10d. and 44s. 10jd. was 
paid, and forward iron wasdealt with at 45s. 14d. and 45s. 1d. 
three months, with closing buyers at 45s. 3d. and 45s. 4d. 
sellers. Business in three months’ warrants was done, 
but did not exceed 2000 tons. The afternoon tone was 
uietly steady, with an easier tendency. Cash iron was 
se down to 44s. 9d., and 44s, 114d. was paid 
for warrants at a month, and a total business was 
done which reached 3000 tons. The market continued 
firm on Monday morning, and a good business was done, 
which amounted to some 8000 tons, at an advance of 4d. 
to 1d. over Friday’s prices. Of that quantity 5000 tons 
were dealt in up to 46s. 1d. cash and 46s. 3d. one month, 
and 2250 tons at 45s. 6d. cash and 463. 6d. three months 
and February dates. Scotch warrants were quoted at 
51s. cash buyers and 52s. sellers. The tone of the 
market in the afternoon was flat, and prices of Cleveland 
iron fluctuated between 46s. 2d. and 453. 11d. one month, 
recovering at the close to 463. 1d. For cash warrants 
453. 9d.’ was paid, but the close was ld. better buyers. 
The turnover amounted to 7000 tons, and in addition 
3000 tons at prices ranging up to 46s. 6d. three months. On 
the day those prices represent a decline of from 24d. to 34d. 
per ton. While the market during the past week has con- 
tinued good, and the dealing fairly active, some 50,000 
tons changed hands, and prices have not advanced much. 
Again there has been no business ‘in hematite iron. The 
settlement prices have been 51s. 6d., 45s. 74d., and hematite 
iron, 53s. ah, which were the rates quoted on Tuesday. 
The tone was then quieter, and cash prices showed a 
drop of 4d. per ton, and one month quotations. Much of 
the dealing on Tuesday wasin three months’ iron. A fairly 
business was done, both forenoon and afternoon. On 
Tednesday there was a little buying, principally on 
London“ account. The effect was a hardening of the 
Cleveland market. Warrants recovered 3d. per ton of 
the recent decline. The turnover reached 5000 tons, and 
cash iron was dealt in at 45s. 6d., with closing buyers at 
45s. 9d., and warrants a month forward rose from 46s. 
Three months’ dealings amounted to 1000 tons. Hema- 
tite iron was done at 54s. per ton one month. Business 
was more active in the afternoon; the price was 4d. to 
1d. above the forenoon close, and the turnover was 9000 
tons. The following were merchants’ quotations for 
No. 1 iron :—Clyde, 553.; Gartsherrie, 55s. 6d., Summer- 
lee, 56s.; Langloan, 633.; Calder, 583.; Coltness, 53s. 6d. 
—the foregoing all ship at Glasgow; Glengarnock 
(shipped at po Boric . 6d.; Shotts (shipped at Leith), 
57s. 6d.; Carron (shipped at Grangemouth), 57s. per ton. 


The Scotch Steel Trade.—A somewhat stronger tone 
prevails in steel circles at the moment, a good number of 
specifications having been put forward by shipbuilders 
during the course of the past week. On Tuesday at a 
meeting of the makers it was decided to take half-a-crown 
off the price of ship-plates; but this, it is understood, 
is to meet exceptional circumstances, and in view of the 
general strengthening of the market, not only for the 
finished article, but also for raw material, it is unlikely 
that any further concession will be made to consumers for 
some time. Plate-mills and angle-mills are equally,well 
employed, and as reports from both shipbuilding and 
engineering centres are of a favourable nature, it is 


thought that this state of affairs in the steel trade is| 


likely to continue for some months at least. It is un- 
doubtedly the case that some American ship-plates have 
been landed in the Clyde district, but the tonnage is not 
nearly so large as has been reported in some quarters. 
‘The stronger reports now coming in from the other side 
make it unlikely that the American makers will export 
the finished article in any large —. Scottish steel 
makers have a feeling that they have little to fear from 
that quarter, in the immediate future at least. 


Blast-Furnacemen’s Wages.—Mr. Jobn M. MacLeod, 
C.A., has reported to Messrs. James C. 7 James 
Gavin, joint-secretaries of the Board of Conciliation 


between the owners of blast-furnaces in Scotland and the 


Scottish blast-furnacemen, that no transactions have been 


reported to him of sales fer cash of Scotch’ pig-iron war- | 
‘rants in the Glasgow market for the months of August, 
i September, and October, 1904. Mr. MacLeod intimates 


that the average settlement price of Scotch pig-iron 
warrants, as shown in the reports of the Glasgow market 
for the same period, was 2/. 10s. 7.609d. per ton. This 
makes no change in the workmen’s wages. 


Sulphate of Ammonia.—The market for sulphate con- 


|tinues firm. The price during the past week ruled 
12/. 5s. to 127. 7s. 6d. per ton for prompt delivery. T), 
| forward position is also strong, as 12/..15s. is reported 
to have been done for spring delivery. Generally, firm 
| ness is the rule of the market, and prices still have ar 
| upward tendency, although buyers at the near conti 
| nental ports are decidedly unwilling to meet the presen: 
| demands of makers. 

| Shipbuilding Orders.—Messrs. William Hamilton and 
| Co., Limited, shipbuilders, Port Glasgow, have contracted 
| to build another steamer of 7000 tons dead-weight carry- 
| ing capatier for a Liverpool firm, the owners that 
| ordered a 7000-ton steamer about a fortnight ago. Both 
| steamers are to be supplied with their engines by Messrs. 
David Rowan and Co., Glasgow.—Messrs. Fleming and 
Ferguson, Limited, Paisley, have received a cable that 
the steamer Champlain, from Paisley to Quebec, has 
arrived at her destination all well. There seems to be 
good deal of work awaiting shipbuilders somewhere. 
Brazil, which usually comes to the biyde with her orders, 
is to place orders for severa] new warships, 

Glasgow University Engineering Society. — The first 
meeting of the fourteenth session of the Glasgow Uni- 
versity Engineering Society was held on the evening of 
Thursday, November 3, in the lecture-room of the engi- 
neering department. Professor Barr, who presided, 
introduced Mr. W. A. Chamen, M.I.K.E., chief engi- 
neer of the Glasgow Corporation electricity department, 
who delivered the presidential address, After thanking 

the society for having done him the honour to elect him 

| honorary president, Mr. Chamen went on to refer to the 
—— and probable developments of electricity supply 
| by its becoming the very foundation of many industries 
in a way not at present realised. At the close of the 
lecture Mr. I. G. Johnstone, B.Se., A.M.I.N.A., the 
President, proposed that the nameof Geheimrat Karl 
Busley, of Berlin, be added to the list of honorary 
members of the Society. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Midland Mining Engineers’ Institute.—The ordinary 
meeting of members of the Midland Institute of Mining, 
Civil, and Mechanical Engineers was held at the Royal 
Victoria Station Hotel; Sheffield, on Tuesday. Mr. 
T. W.H. Mitchell, President, occupied the chair, and in his 
address he said that when he took up the secretarial duties 
in 1890 there were 174 members, and the output of minerals 
in Yorkshire in 1889 was 22,475,749 tons. At the end of 
the last financial year they had a membership of 305 and 
an output of 29,168,792 tons. No one, he thought, could 
appreciate to the full the mining wealth of the country at 
the present time, for the exhaustion of one seam produced 
extra effort for dealing with the next best seam. A paper 
was read by Mr. Habershon on ‘‘Colliery Rescue 
| Work,” in which he advocated opt mpegs of collieries 
in the same neighbourhood in order to keep at hand, 
and always available, means by which a small number 
of trained men might be able to penetrate noxious atmo- 
sphere for rescue purposes. The results, he believed, 
would amply compensate for the outlay. At the annual 
dinner afterwards held, Mr. Sam Fay (general manager 
of the Great Central Railway rt gy proposed the 
toast ‘‘The Mining Interests of the Country and of 
the Coal Trade,” and in doing so vindicated the attitude 
of the railway companies towards the coal trade. They 
had tried in recent years new methods of transportation 
by increasing their engine power, the size of their trucks, 
and tosome extent it had been an advantage. He did 
not think they would get for many years bigger trucks 
for inland trade, but for export business they might be 
used. His company were about to construct a large new 
dock on the East Coast, and there were other improve- 
ments on the Humber which could not fail to be of great 
advantage to South Yorkshire and Derbyshire. Mr. 
W. E. Garforth, in responding, alluded to the improved 
appliances now used, weve they were able to raise coal 
from great depths as cheaply as formerly, and with in- 
creased safety. Other toasts followed. 


The Hull Coal Trade.—The demand for steam coal for 
shipment ‘is quieter, although the business done last 
month with Hull, as well as ‘that transacted during the 
last ten months, is Jarger than in the corresponding 
period of last year. There weré ten Yorkshire firms who 
sent over 10,000 tons last month, which was an improve- 
ment on ae ran months. During October 355,240 tons 
were consigned to Hull, against 338,640 tons last year— 
}an increase of 16,600 tons. In the course of the ten 





| months 2,966, 264 tons wereimported, against 2,893,712 tons, 
| or an increase of 72,552 tons. ‘There was a fair business done 
| coastwise during the month. No less than 32,358 tons 
| were dealt with, and of this 19,780 tons went to London. 
| The ten months’ tonnage leaving Hull coastwise reached 
| 256,593 tons, of which 153,079 tons were sent to London 
/and 31,276 tons toGravesend. The export trade during 
| last month totalled 169,244 tons, against 157,376 tons—- 
| an increase of 11,868tons. During the ten months ending 
October, 1903, 1,350,809 tonsa were dealt with, but during 
| the corresponding period of this year 1,326,236 tons were 
| shipped, being a decrease of 34,573 tons. 


| The Iron and Steel Trades.—So far the new month has 
| brought little or no improvement in business. Members 
|of the iron trade complain that even the low current 
| prices are difficult to maintain, as consumers are very 
pressing in their efforts to place their orders on easier 
|terms. The blowing-out of another furnace at Renishaw 
| has eased the market a little, but supplies are still plen- 
| tiful. The experience of most firms in the steel industry 
is that business is quiet, especially for all the ordinary 
crucible qualities. ‘Makers of high-class tool steel report 
that the trend of sales is more and more in the direction 
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of high-epeed brands, the production of which is being 
taken up by more firms. anufacturers of plough-plates, 
cultivator tines, and other parts required in the agricul- 
tura!-implement trade are doing a very fair season’s 
trade. Im sheep-shears and many other classes of goods 
business is quiet. 

South Yorkshire Coal Trade.—The tonnage of coal going 
to the ports for shipment is slowing down, and there is 
no improvement in the demand for steam coal for manufac- 
turing purposes. The outlook in this department is still 
discouraging. Now that the fine weather has broken, it 
is hoped that there will be more activity in the house- 
coal branch, although it is quite expected that the average 
consumption will be low owing to the dulness of trade. 
There is a plentiful supply of common coal. Prices all 
round are fairly maintained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, and the market was 
steady, with a moderately good business doing. It was 
understood that to a considerable extent speculators in 
Middlesbrough warrants had taken their profits and with- 
drawn from the market, to the no small satisfaction 
of many genuine traders. A couple of inquiries for 
Cleveland iron for America for delivery next year were 
reported. Sales were recorded at 45s. for early f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig, and that price 
was generally named, though some of the leading makers 
were disposed to hold out for a rather higher figure. 
No. 1 was firm at 46s. 9d., and No. 4 foundry sold 
at 44s. The lower qualities were reported to be still 
plentiful, and grey forge was on sale at 42s., whereas 
the usual difference between that quality and No. 3 is 
only 1s. Mottled was 41s., and white 40s. 6d. East Coast 
hematite pig was strong, notwithstanding thecontinued full 
supply. 1t was reported that — sales had recently been 
made. Mixed numbers somewhat readily realised 51s. 
for early delivery, and one or two firms asked a higher 
price. No. 1 was fully 51s. 6d.; and No. 4 forge was firm 
at 48s. Spanish ore was steady. Rubio, of 50 per cent. 
quality, was 14s, 74d. ex-ship Tees. To-day quotations 
for makers’ iron were unaltered. 


Manufactured Iron and Steel.—The manufactured iron 
and steel industries present few new features of moment, 
but what slight —— have occurred since our last report 
are for the better. In one or two branches there is more 
activity, and a good deal of work is being turned out, but 
other departments are characterised by considerable 
slackness ; and, on the whole, there isstill plenty of room 
for improvement. Prices for some descriptions are firmer, 
but it can hardly be said that they are quotably altered. 
Common iron bars are 62. 23. 6d. ; best bars, 6/.. 12s. 6d. ; 
iron ship-plates, 6/. 7s. 6d. ; iron ship-angles, 62. 2s. 6d. ; 
steel ship-plates ; 5/. 12s. 6d.; steel ship-angles, 4/. 17s. 6d. 
to 5. ; steel boiler-plates, 7/.; steel sheets (singles), 7/7. 5s. ; 
and steel sheets (doubles), 7/. 15s.—all less the customary 
2k per cent. discount. Heavy sections of steel rails are 
quoted from 44. to 4/. 10s. net. 


Coal and Coke.—Shipments of coal from the ports on 
the North-East Coast have been heavy lately, both to 
foreign customers and to coastwise buyers. Demand for 
gas coal continues good, and deliveries are now at their 
fullest. Notwithstanding the abundant supply of bunker 
coal, prices are upheld. Unscreened Prackask bunkers 
remain at from 7s. 9d. to 8s. 3d. f.o.b. There has been 
more business doing in manufacturing coal, for delivery 
over next year. Sales of household coal are slow con- 
sidering the season. Coking coal is a little firmer. Coke 
is very strong, and in good request both for local con- 
sumption and for shipment. Medium blast-furnace 
qualities are 14s, delivered here, and export kinds are 
quoted up to 163. f.o.b. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—Business in steam coal has' been somewhat 
restricted, but there has been a moderate inquiry for 
early shipment, and late prices have been maintained. 
The best large steam coal has made 13s. 3d. to 13s. 9d. 
per ton, while secondary qualities have brought 12s. 9d. 
to 133. per ton. House coal has shown little change ; 
the best ordinary qualities have made 13s. 6d. to 14s. 6d. 
per ton, while secondary descriptions have ranged from 
10s. 6d. to 13s. per ton ; No. 3 Khondda large has realised 
13s. to 15s. 9d. per ton. Foundry coke has been quoted 
at l6s. 6d. to 17s. Gd. per ton, and furnace ditto at 15s. 
to 16s. per ton. As regards iron ore, Rubio has been 
quoted at 13s. 6d. per ton; Almeria at 13s. 6d. to 13s. 9d. 
per ton; and Tafna at 14s. 6d. to 14s. 9d. per ton; 

charges including freight from Cardiff or Newport. 


Coa! for the Extreme East.—The steamship Alexandria, 
of 3647 tons burthen, the last of the six Hamburg- American 
Steamship Company’s liners which have been at Barry 
during the past week or two for coal for the Russian fleet, 
left on Tuesday for Delagoa Bay, vid St. Vincent. The 
total quantity of coal taken by this fleet is about 70,000 
tons. ‘lie Dortmund, the first of these liners to leave 
Barry, bias reached Las Palmas, where she was joined by 
rhe ‘nn cruiser. They left together for an unknown 

as ation 


Portis): cad.—The Docks Committee of the Bristol Town 


come us issued invitations for the opening of a new 
~ er \\larf at Portishead. The general manager is 
*’so Informing merchants that the wharf and stacking 
ground «1 now ready for traffic. 


Newport Transportir Bridge.—The western tower of 


on the other side of the Usk. The fourth tier of bracing 
has been reached, and altogether work has been done to 
the value of 36,6721. 


Messrs. Pearson and the Great Western Railway.—Some 
progress has been made with the adjustment of a heavy 
claim of Messrs. Pearson against the Great Western 
Railway Company for extras in connection with the con- 
struction of the South Wales Direct Railway. Out of a 
claim for 286,000/., Sir B. Baker has allowed Messrs. 
Pearson 233,000/.; a still outstanding balance of 130,090. 
is referred to the Courts for adjustment. 


The Swansea Valley.—The tinplate market has been 
scarcely so good as it was at the commencement of the 
month, some buyers showing a disposition to hold back 
orders in the hope of obtaining easier terms. Some 
heavy orders have, however, been booked. The steel 
trade has not shown any improvement ; the depression 
prevailing in tin bars is attributed to large iy ag 7 
tations. The semi-bituminous collieries have n well 
employed, but in the anthracite districts business has 
been slack. 


Wages in Wales.—A meeting of the South Wales Coal 
Conciliation Board was held at Cardiff on Monday, for 
the purpose of considering the wage-rate for the three 
months commencing on December 1, but no decision was 
arrived at. Asa result of the proceedings, the masters 
have decided to give notice for a reduction of wages, but 
the exact percentage has not transpired. 








MISCELLANEA. 

THE Revue Technique gives the calorific values of dif- 
ferent fuels used in internal-combustion engines as 
follows :—Methylated spirit, 10,620 B.T.U. per pound ; 
methylated spirit ae with 50 per cent. of benzine, 
14,200 B.T.U. per pound ; ordinary petrol, 10,900 B.T.U.; 
crude American oil, 19,630 B.T.U. ; and refined American 
oil, 19,880 B.T.U. 


An inaugural dinner of former students of the Royal 
School of Mines was held at Johannesburg on October 8. 
The chair was to have been taken by Mr. Weldon, Acting 
Commissioner of Mines, but this gentleman being absent 
owing to ill-health, Mr. A. R. Sawyer, President of the 
Geological Society of South Africa, took his place. It is 
intended to make the function an annual affair. 


An open competitive examination for not fewer than 
twenty situations as Assistant Examiner in the Patent 
Office will be held by the Civil Service Commissioners 
in January next. The examination will commence on 
January 2, and forms of application for admission to it 
are now ready for issue, and may be obtained on request, 
addressed by letter to the Secretary, Civil Service Com- 
mission, Burlington Gardens, London, W. 


We have received from the Honorary Assistant Secre- 
tary of the Royal Commission for the St. Louis Exhibi- 
tion a list of the awards made to British firms. A most 
satisfactory feature of this list lies in the large propor. 
tion of high awards gained, the number of minor awards 
being relatively small. The number of grand prizes 
gained by Great Britain is 121 ; whilst 238 gold medals, 
162 silver medals, and 132 bronze medals have been 
awarded to British exhibitors. : 


The Society of Arts will commence its fourth half- 
century on the 16th inst., when Sir William Abney, as 
Chairman of the Society’s Council, will open the 151st 
Session with an address. The subjects on which papers 
will be read at the meetings before Christmas include 
‘* British Trade,” ‘‘ Canals,” ‘* The St. Touis Exhibition,” 
‘Patent Law,” ‘‘ Burmah,” and ‘‘Street Architecture.” 
There will also be a course of lectures on ‘‘ Wind Instru- 
ments,” with musical illustrations. 


The portraits of Professor Osborne Reynolds, LL.D., 
F.R.S., and Professor A. 8. Wilkins, Litt.D., LL.D., 
by the Hon. John Collier, will be formally handed over 
to the Victoria University of Manchester at a meeting 
which will be held on Friday, November 18, at 2.30 p.m., 
in the Whitworth Hall. The Master of Peterhouse (Dr. 
A. W. Ward), formerly Principal of the Owens College, 
and Vice-Chancellor of thé Victoria University, has con- 
sented to make the presentation on behalf of the sub- 
scribers, 


From the monthly progress report on the Simplon 
Tunnel just issued it appears that work has not yet been 
resumed on either face. Operations were suspended on 
the northern face some time back owing to the difficulty 
of getting rid of the accumulations of hot water. The 
working face on this side had been carried past the cul- 
minating point of the tunnel, so that the advance was being 
made on a down grade, rendering natural drainage impos- 
sible. On the south side work was stopped some six or 
seven weeks ago owing to the tapping of a hot spring of 
large output. The plant for cooling the heading and 
leading off the waters is not yet complete, and work cannot 
be resumed until itis. The total quantity of water dis- 
charged from the tunnel on the south side amounts to 
30.5 cubic feet per second. The thickness of rock still 
remaining to be pierced before the headings meet is 800 ft. 


The work of laying a submerged main, at a depth of 
86 ft., across the channel which separates Queenstown 
from Haulbowline, in Cork Harbour, has been com- 
leted. The work was carried out from plans prepared 
y Messrs. Kirkby and Doran, water-works engineers, 
Queenstown, for the Queenstown Urban District Council, 
who undertook, at the request of the Admiralty, to give 
an ample supply of pure water to the dockyard of Haul- 
bowline. When the engineers first designed the work it 
was thought by many experts to be impracticable owing 


of the exceedingly irregular nature of the bottom, which 
chiefly consisted of hard, jagged limestone rocks. The 
submerged main is about 2000 ft. in length, and consists 
of specially cast 6-in. internal diameter ball-and-socket- 
jointed pipes. The work was carried out by Messrs. 
Lester, of Plymouth. Provision has been made also to 
supply with water the military establishments of Haul- 
wline. 


Standing Orders of Parliament required to taken at 
this period of the year by persons interested in the pro- 
motion of Private Bill legislation for the ensuing Session, 
inquiries have been made of the Board of Trade with the 


object of learning whether proposals for the authorisa-- 


tion of new tube or other railway schemes in or near 
London, should await the report of the Royal Commission 
on London Traffic, in accordance with the intimation 
made in the House of Lords on August 6, 1903. On that 
occasion the Lord Chairman of Committees said :—‘' It 
is impossible for Parliament to consider any new schemes 
for new ‘tubes’ or large railway extensions through Lon- 
don until the Commissioners have reported. I do not, of 
course, refer to measures dealing with existing lines, 
alterations of capital, purchases of small portions of land, 
or matters of that kind.” It- is, of course, open to pro- 
moters to make application to Parliament for Bills in the 
usual way, and it is possible that Bills may be presented 
containing proposals of pressing public importance which 
Parliament might think it right to proceed with at once. 
But as regards all ordinary proposals for new “‘ tubes” and 
large railway extensions, the President of the Board of 
Trade is of opinion that, until the Commissioners have 
issued their report, and Parliament has had an oppor- 
tunity of considering its recommendations, Lord Morley’s 
warning to promoters still holds good. He understands 
that the Parliamentary authorities concur in this view. 


In a poe recently read before the Tramways and 
Light ilways Association, Mr. A. Connett, 
M.I.C.E., states that great care is necessary in making 
rail joints for tramways with fish-plates. It is not enough 
that the splice-bar shall be well designed and accurately 
rolled, but it must also be properly fixed. If the 
slightest play is allowed between the bearing surfaces 
of the bars and the rails, rapid wear re Be place 
under the shocks of the traffic: Hence he recom- 
mends that, before making the joint, the bearing sur- 


rust by means of hammer and file. If the bars have been 
‘‘dipped,” the compound should also be removed from 
the bearing surfaces. A length of 26 in. is sufficient, 
and the bars should be put on ‘‘square,” and at’ first 
only screwei up tightly enough to ho!d the rails snugly 
together. Then after the rails are surfaced the bolts 
should be tightened up by a 2-ft. spanner, the heads 
being tapped at the same time with a light hammer. 
As a final precaution, the bolts should 
once again just ahead of the poring work, Ordinary 
splice-bar joints thus made will, he states, give better 
results than is generally believed. They should, how- 
ever, be opened up and re-made once every year. If 
left till *‘pounding” begins, permanent injury to the 
rail-heads is likely to occur. The cost of re-making the 
joints in this way is said to be between 3s, and 4s. per 
joint, or, if 60-ft. rails are used, 30/7. to 402. per annum per 
mileof see track. Mr. Connettconsiders that the bevelled 
joints used on the Continent have no advantages. The 
design of these joints is b on the theory that when 
the joint is square the wheel drops into the space between 
the joint. With a space } in. wide the amount of the 
drop is less than ;;55 in.; and if rails were damaged from 
this cause, the rail-ends should appear battered. An 
examination of the rail-heads at worn joints shows, how- 
ever, that actually the wheel jumps the gap in place of 
falling into it. 








Tursines.—We have received the first numbers of the 
Zeitschrift fiir das Gesamte Turbinenwesen, a new German 
paper, published in Berlin by Engineer W. A. Miiller, to 
appear on the first, tenth, and twentieth of each month 
in the present year, and fortnightly from January 1, 1905; 
it deals with water and steam-turbines and their applica- 
tions to various uses, 





Hampure’s Sutprrinc.—The shipping of Hamburg for 
the first nine months of the present year shows an 
increase of about 500,000 tons, and Hamburg is now 
maintaining its old supremacy ascompared with Antwerp 
and Rotterdam, which two ports at one time gained upon 
Hamburg, but for which the increase for the above period 
amounts to only 190,000 and 230,000 tons respectively. 





THe ‘‘MgcuanicaL Worip” Pooxet- Diary AND 
YeEAR-Book For 1905.—This Low agra little pocket-book 
again makes its appearance with its usual promptitude 
for the eighteenth year of its publication. The number 
of its pages has been increased, and certain sections have 
been revised, but the book still retains its essentially 
— character. Data referring to steam-engines, 

ilers, shafting, and gearing form the greater part of 


engines, &c., are all dealt with in a manner in keeping 
with the purpose of the book. Several new tables have 


pocket-book merits the favour in which it is held both in 
the workshop and drawing-office. 1t is published by 
Messrs. Emmott and Co., Limited, of Manchester, and 








this bridge is completed, and the eastern tower is rising 


to the great depth of water in the channel, and because 


the price is 6d, net, 


In view of the preliminary steps in ae with 


faces should be thoroughly cleaned from scale and: 


gone over’ 


the contents, though electrical apparatus, gas and oil- ° 


been added, including trigonometrical functions and ° 
squares, cubes, and fourth powers of fractions, &c. The ° 
indexing, so important a feature in any book cf reference, ‘ 
is very much better than it was a few years ago, and the , 
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THE FUNCTION AND DESIGN OF 
CRUISERS. 


THE casual observer of the tendency of cruiser 
design may be inclined to the view that the essen- 
tial differences between the cruiser and the line-of- 
battle ship are being steadily reduced : in the matter 
of cost, for instance, we have now reached 1} million 
sterling, while ten years ago the most expensive of 
our cruisers cost less than half a million sterling ; 
but there can be no doubt that the fighting value 
has increased pari passu. As Lord Selborne 
pointed out at the launch of the Black Prince 
on Tuesday last, however, the student of naval 
strategy has no difficulty in determining where the 
cruiser ends and the battleship begins. In the one 
speed must be achieved even at some expense to 
the offensive and defensive qualities, while in the 
other it is of secondary importance. At the same 
time only physical reasons, and certainly not finan- 
cial considerations, should determine the degree of 
forfeiture in respect of gun-power and protection 
in cruisers. Increased cost is justified by the com- 
petition amongst the nations, since predominance 
in the efficiency of each British unit, as well as of 
the Fleet, is the highest guarantee for the peace of 
the world. The advance must, therefore, continue, 
which means, as we have said, that the element of 
cost must bea subsidiary consideration. This is the 
more realisable as the Admiralty gets better value 
for its money from our naval firms than any other 
Government in the world. No one who really 
appreciates our nation’s requirements will complain 
of the greater expenditure if our ships separately, 
as well as collectively, represent the highest value 
obtainable for that expenditure, and are in advance 
of the attainments of the ships of any other naval 


665| Power. The launch of the Black Prince from the 


Thames Iron Works this week affords an oppor- 


7| tunity, which should not be lost, of emphasising 


this very important fact. The Black Prince repre- 
sents the first type of what we hope will be a long 





succession of vessels, designed by Mr. Philip Watts, 
the Director of Naval Construction, and the occasion 
suggests a consideration as to whether in this design 
there is realised to the fullest extent the require- 
ments of modern warfare. 

It might seem, from a study of cruiser work 
during the Russo-Japanese War, as if cruisers 
would work in squadrons rather than separately ; but 
in this, as in many other instances, it is dangerous 
to a from any particular case. The area 
of the conflict was greater than many seem to think: 
from a glance at the map; but the volume of 
floating commerce of the combatants was small. 
The only merchant ships flying the belligerents’ flags 
within the scene of operations were the Japa- 
nese transports, the convoys for which had to 
be composed of numerous and powerful cruisers, 
because Russia’s ‘‘ fleet in being ”—that working 
from Vladivostock—was of considerable strength 
and operated in squadron. Japan had, it is 
true, to get her supplies from over the seas, but 
the crippling of the Bort Arthur fleet, and the con- 
centration of a watching squadron on the Vladi- 
vostock ships, materially interfered with the func- 
tion of the Czar’s cruisers as commerce-destroyers. 
Whether in the event of Britain being at war there 
would be a squadding of ‘the enemy’s commerce- 
attacking cruisers seems doubtful. Our dependence 
on over-sea supplies is so great that the number of 
merchant ships trading to Britain in war time 
would still have to be very large. Even if 
the great majority of these sailed under a 
foreign flag, the excuse for attack so often urged 
in the: present war—that the ship of a neutral 
power might be carrying contraband—would ‘be 
so frequently used that the raids of such cruisers 
would be a source of trouble to the British Navy. 
If ‘the. enemy adopted squadding, the advantage 
would. probably be ours, use it might be pos- 
sible for a few ships of great power and to 
suecessfully combat a greater number of units of 
less individual fighting efficiency. This uncer- 
tainty, however, should not greatly influence the 
general view that British ships, of whatever class, 
ought to excel any possible enemy in all of ‘the 
essentials for successful sea-fighting. : 

The war has confirmed the oft - expressed  ex- 
pectation that long range must be the order 
in future engagements. In the few oppor- 
tunities presented to Admiral Togo. of © engag- 
ing with his adversaries from Port Arthur, the 
distance between the combatants seems to have 
been.not less than four miles, and as a conse- 
quence 6-in. guns were of comparatively little 
value. They no doubt succeeded in silencing some 
of the guns in the Russian ships, but this must‘be 
attributed in large part to the deficient protection 
of these quick-firing guns, especially in the cruisers. 
In the design of the Russian vessels, except in the 
case of the very latest, the desire has been to instal 
an enormous number of guns without due regard to 
the protection of the gun crews; but where, as 
in other Continental navies, the guns are pro- 
tected by 6-in. armoured casemates or turrets, 
the same result would not be achieved. Thus, 
although there are no doubt many unprotected 
ships against which the 6-in. gun would prove 
effective, it. is worthy of consideration whether a 
designer is justified in placing a large installation 
of guns of this calibre in modern cruisers, which 
are expected to be able to ‘‘face” any cruiser 
afloat, and also to be powerful enough to pierce ‘the 
screen of the enemy’s syuadron after its position 
has been located by a fast scout. This latter will 
be one of the most important duties of our 

werful cruisers attached to battleship squadrons, 

cause the high-speed scout will only be utilised 
for reconnaissance work where force is not to be 
employed. The more important intelligence’ as 
to the strength of the enemy must be discovered 
by the armoured cruiser breaking through the 
screen, and this may involve very serious fighting. 

The 6-in. gun of 50 calibres is undoubtedly a 
good weapor ; it fires a 100-lb. shot, which attains 
a muzzle energy of 6493 foot-tons under the very 
best. conditions; it has the advantage that all 
operations, including the manipulation of the shot, 
can be done by manual effort. In service practice 
nine hits per minute have. been achieved, but the 
average is considerably less. Even if we give it 
credit for a fighting range of three miles, this gun, 
using capped shots with direct impact, could only 
penetrate 3} in. of the latest cemented armour. 
Asa consequence no impression could puso f be 
made on the armour of any first-clasg cruiser likely 
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to be opposed to it. It is, indeed, improbable that 
the 6-in. gun, even at the range indicated, could 
effectually disable a well-designed second - class 
cruiser. But very few second-class cruisers are now 
being built, the tendency in all important navies 
being to confine attention to battleships, first-class 
cruisers, scouts, and torpedo craft. No battleship 
laid down by a foreign Power last year had a 6-in. 
gun; Britain alone committed the serious error of 
equipping some of our ships—the ships of the 
King Edward class—with this weapon. The6.4-in. 
guns fitted in some of the later French ships 
can, with capped shell, penetrate 5 in. of the latest 
armour, the German 6.7-in. gun 5}in., and the 
American 7-in. gun 6 in.—all results comparing 
with the 4 in. of the British 6-in. weapon. 

The Black Prince is fitted with ten of these 6-in. 
guns, along with six of 9.2-in. calibre. This, it is 
true, is a decided advance on what has been done 
in previous cruisers for the Navy ; yet many naval 
critics regard this armament as unsatisfactory. 
The 9-2-in. guns can deal effectively with possible 
opponents, but for many conflicts the 6-in. gun is 
of so little avail that the weight involved could have 
been much more effectually utilised in 7.5-in. or 
more 9,2-in. guns. Many prefer the entire elimi- 
nation of the 6-in. gun for the reasons that we 
have indicated ; indeed, such a well-informed ex- 
perienced authority on naval construction as Mr. 
Albert Vickers, one of the managing directors of 
the well-known Vickers Company, in a_ public 
speech last week characterised the 6-in. weapon 
as now obsolete. In battleships he would confine 
the primary armament to 12-in. guns, and in 
cruisers to 9-2-in, guns. One cannot help feeling 
that even the Board of Admiralty recognised 
that they had made a mistake, because in the 
four cruisers given out a few months after the 
Black Prince was ordered, they did dispense with 
the 6-in. guns, changing the armament from six 
9.2-in. and ten 6-in. guns to six 9.2-in. and four 
7.5-in. guns. This is the only difference made 
between the class to which the Black Prince 
belongs and the Achilles type, of which four are 
being built. At first sight it might seem as if 
four 7.5-in. guns could scarcely equal ten 6-in. 
guns; but experience in the Far East suggests 
that energy must be considered even before 
rapidity of fire and numbers. There will always 
be occasions when it must be of vital impor- 
tance to get in as many shots within a given 
time as is possible; but if the range is to be 
at least four, and perhaps five, miles, the 6-in. gun 
cannot do effective work, and its rapidity of tire 
becomes a useless quality. With the same velocity 
the penetration through the most modern armour 
of the 6-in. gun is 4 in., as against 64 in. for the 
7.5-in. weapon; so that the latter is capable of 
dealing by direct impact with the 6-in. armour, 
with which foreign cruisers are for the most part 
clad. Sixteen shots per minute, when effective 
against the armour of the enemy’s ship, are cer- 
tainly more to be desired than even 60 or 70 
shots which may be powerless against armour. The 
9.2-in. guns, also using capped shell, are capable of 
penetrating 10-in. armour at the same range— 
three miles—so that with six guns of this calibre 
and four of 7.5-in. calibre, the newer cruisers are 
superior to the Black Prince ; and one cannot but 
regret that the Board of Adiiralty did not realise 
the full value of the higher calibre at an earlier 
date, more particularly as the gun-makers of the 
country took every opportunity of publicly demon- 
strating the tendency of naval progress. The lay- 
ing down of the two ships for the Chilian Govern- 
ment early in 1902, in which the 6-in. gun was 
discarded, ought to have given pause to the 
Admiralty in their continued appreciation of the 
6-in, weapon. ' 

In the cruisers given out this year they have 
followed the lines of these two Chilian ships. In 
this Minotaur class, of which three are being built, 
the armament consists of four 9.2-in. guns and ten 
7.5-in. guns. The weight involved in this latter 
combination is slightly greater than in the two 
preceding ships; but, notwithstanding this, and 
an increase in engine power and speed, the dis- 
placement has only been increased 1000 tons, as 
compared with the Black Prince and Achilles classes. 
As only twelve months have elapsed since the laying 
down of the Black Prince, with her deficiencies in 
armament, and the beginning of these latest ships, 
with their modern gun-power ; and as the lessons 
embodied in this latter class are those which have 
been urged for three or four years, there is room 





for criticism of Admiralty administration ; and it is 
to be hoped that the Black Prince and the Duke of 
Edinburgh will be brought into line, as far as pos- 
sible, by the substitution of a few 7.5-in. guns for 
the many 6-in. weapons. 

We may add a short table to show the com- 
parison between these three ships in respect of the 
three main features. They do not differ materially 
in armour protection, details of which are given in 
our description of the Black Prince on page 666. 
Their auxiliary armament will be practically the 
same. In size, speed, and gun-power there has 
been advance :— 

















“Black | « : » ** Mino- 
_— Prince.” Achilles taur:;”” 
Length between perpen- 
diculars .. oe {t. 430 480 499 
Displacement . tons 13,550 13,550 14,600 
Indicated horse-power 23,500 2%,509 27,000 
Speed .. ee ..k 22.33 22.33 23 
9.2-in. guns .. 6 6 4 
7.5-in. guns .. none 4 10 
6-in. guns 10 0 0 


The 6-in. 50-calibre gun has a muzzle energy 
under the best conditions of 6493 foot-tons, the 
7.5-in. 50-calibre gun of 11,790 foot-tons, and the 
9.2-in. 50-calibre gun of 24,190 foot-tons—figures 
which alone demonstrate the immense superiority 
of the increased calibre. It is true that the larger 
guns involve more weight, but the increase in 
power is more than compensation for this. It is 
a question of strategy rather than of naval architec- 
ture ; but the designer is ever anxious to attain the 
highest results, not only in gun-power, but also in 
fighting efficiency and speed. 








THE TREND OF INVENTION IN 
CHEMICAT, INDUSTRY. 

Ir a chemist were asked to indicate, in a few 
words, the direction in which chemical industry 
has chiefly advanced during recent years, he would 
possibly mention, in the first instance, coal-tar 
colours and ‘foodstuffs, and the utilisation of by- 

roducts. By invitation of the Council of the 

ociety of Chemical Industry, Mr. J. Fletcher 
Moulton, K.C., F.R.S., M.P., addressed this 
body last Monday on the ‘‘ Trend of. Invention in 
Chemical Industry,” and his answer was that the 
main line of advance was to be found in the im- 
proved methods of working. The address did not 
at all concern itself with legal subtleties, nor with 
the strictly commercial—as apart from the indus- 
trial—aspect of the problems. Much that Mr. 
Moulton said will interest the engineer as well as 
the chemist. For when it comes to the industrial 
application of processes which the scientific chemist 
has traced out, the aid of the engineer has to be 
called in. 

Mr. Fletcher Moulton emphasised the difference 
between theoretical and industrial chemistry. He 
did not subordinate the one to the other. The 
chemist seeks knowledge, he said; industrial 
chemistry applies it ; the test of success for the one 
is ‘‘ truth,” for the other ‘‘ result.” The triumphs 
of chemical industry were economic, however much 
they depended on scientific research. It is, perhaps, 
unnecessary to dwell on the difference ; the posi- 
tion of the chemist does not, as regards this point, 
differ from that of the engineer or electrician. 

Cheapness, Mr. Moulton stated, must be the aim 
of industrial chemistry. In olden days the chemist 
made the one product he sought ; all that was left 
was waste. There was scarcely one single chemical 
industry now that could afford to trust toa single 
product ; the utilisation of by-products was im- 
perative, and the rich possibilities of chemistry 
rendered the manufacturer’s task arduous. Yet 
neither the extension of the scope of manufactures, 
nor the search for new raw materials, appeared to 
him to constitute the main line of progress. His 
arguments were arranged under three headings: 
the products, the sources of material, and the 
methods of chemical industry. 

As regards the products, no epoch-making change 
was manifesting itself at present. The growth of 
the two gigantic industries which sprang up thirty 
years ago—modern explosives and coal-tar dyes 
—was not checked. But there were two other 
departments in which inventors had gained dis- 
tinction. The first was that of pharmaceutical pro- 


ducts. Physiologists began toassociate specific thera- 
peutic effects with specific chemical groups, and also 
with their setting. The potent salicylic group, e.g., 








had ill effects on the heart, which an acetyle settin.: 
seemed to avoid. The other department was tha: 
of foodstuffs. It might be a good advertisemen: 
for manufacturers of extract of beef to represent an 
ox as squeezed into a small pot, but the very cari- 
cature only emphasised the awful waste now 
accepted as necessary in order to preserve an, 
portion of the food, Yet the monetary importanc. 
of cold storage was already staggering, and thoug!) 
chemical preservatives were loved but little, he 
believed that milk would soon cease to be a perish- 
able article. It was a pity that in the discussio: 
which followed nobody ‘‘drew” Mr. Fletche 
Moulton on this point, or on any other point ; 
indeed, he regretted the fact himself. 

But all this touched only the fringe of chemical 
industry. Alkalies and sulphuric acid remain the 
predominant products, and this led the lecturer 
to the sources of material. The reduction in the 
cost of the sulphuric acid production had been due 
to the two circumstances that pyrites were made 
available where sulphur alone had previously been 
utilised, and that the acid manufacture had thus 
become linked with metallurgy. Though we were 
hardly on the eve of any such change in respect to 
elements strictly so-called, a new source had been 
found for combined nitrogen, which was very 
different from the sluggish elementary gas. Tho 
internal-combustion engine was the power generator 
of the future, and Dr. L. Mond had shown us how 
to obtain ammonia from the gas for such engines. 
That was a gigantic step, and we had another source 
of combined nitrogen in peat; the percentage of 
nitrogen in peat was very small, yet it might be 
lucrative, for we had to consider that mines possess- 
ing an abundance of low-grade ore paid best. This 
combined nitrogen in peat and coal had been stored 
up by the action of bacteria. Mr. Moulton added 
afterwards that electric discharges had given us 
natural nitrates, but he did not refer to the artificial 
fixation of atmospheric nitrogen by electrical pro- 
cesses. 

To this third division—improved methods of 
working—Mr. Moulton attaches most importance, 
as we stated. The bewildering fertility of in- 
vention rendered it difficult to detect any definite 
trend. But though the primary object—- economy of 
production —was sometimes realised by modifying 
processes so as to utilise certain by-products or cheap 
raw materials, the general aim was certainly to obtain 
a large yield. We recognised that imperfect returns 
were largely our own fault. We could not yet dog- 
matise as to the actual chemical changes; but we 
varied the conditions in order to perfect the yield, 
and there seemed to be ‘‘moments of molecular 
indecision ” in the breaking up of original groupings. 
Saccharin, ¢.g., was prepared from toluol sulpho- 
chloride by the action of chlorhydrin. We wanted 
the ortho-chloride ; but we obtained more of the 
useless para-chloride, an isomeric compound, until 
Monnet demonstrated that the temperature had to 
be kept below certain limits. It was further 
established that a trace of sulphuric anhydride in 
the chlorhydrin favoured the formation of the para- 
compound. The yield was, therefore, dependent 
upon slight but decisive variations in the momen- 
tary local conditions. Again, in one of the greatest 
triumphs of modern chemistry—the synthesis of 
indigo—an unexpected increase in the yield had 
been observed when a mercury thermometer had 
accidentally been broken, so that some mercury sul- 
phate was introduced into the reagents. The many 
so-called catalytic processes supplied further in- 
stances of the remarkable influence of foreign sub- 
stances, which apparently take no part in the 
reactions. That sulphur dioxide would combine with 
atmospheric oxygen to form sulphuric anhydride in 
the presence of platinum black had long been 
known. But the reaction which generated heat was 
reversible ; at higher temperature the acid was re- 
decomposed, and dust, certain gases, and particu- 
larly traces of arsenic, acted like poisons. It was 
not until Knietsch cooled and purified the pyrites 
fumes, and passed them round and then through 
the tubes containing the contact agent, that the 
catalytic sulphuric acid process became an indus 
trial success. The heat of the reaction was taken 
up by the cooled fumes, and the acid formed was 
quickly removed. 

This removal of the resulting product and the 
maintenance of uniform conditions caused grea! 
difficulties in electrolytic cells, and that was one 
of the chief reasons that so little success had s« 
far been realised in electrolytic processes. Electri 
forces were otherwise exceedingly promising 1 
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imparting that direction to the molecules which we 
needed. The slow advance in the electrolytic 
preparation of organic compounds’ was most dis- 
appointing, but intelligible ; for multitudes of re- 
actions were possible, and not easily stopped at 
the right moment. Mr. Fletcher Moulton was, 
perhaps, @ little pessimistic in this expression ; for 
a good deal is done in organic chemistry, though 
the whole process may not be electrolytic. But his 
opinions will undoubtedly carry great weight, and 
he was hopeful concerning. the outlook of electro- 
metallurgy and of the electric furnace, which gives 
us sodium, phosphorus, calcium carbide, carborun- 
dum, and graphite. 

We will quote the characteristic concluding words 
of this legal authority and technical expert :—‘‘ You 
will, perhaps, ask yourselves where I draw the line 
which marks off invention from that judicious use of 
means and apparatus which fairly belongs, as of right, 
toeveryone. I am not anxious to treat the advances 
in your great industry as the subject of legal sub- 
tleties ; but I feel that I ought to express my opinion 
that, as practical result is the test of success, so it 
ought to be the main factor in determining the 
existence of that novelty which our laws hold to 
merit protection. The step between the discovery 
and the utilisation of a reaction is the most useful 
and often the most difficult step in the initiation of 
a successful manufacture, and should be, and, I 
think, generally is, recognised as having a corre- 
spondingly high claim to be regarded as invention.” 

We should only like to add that by dwelling upon 
perfected methods, Mr. Fletcher Moulton implies 
the necessity for keeping up high quality. He 
explained this in reply to Dr. O. Guttmann. 








AMERICAN. COPPER. PRODUCTION. 

As the United States accounts for a good half of 
the world’s annual output of copper, considerable 
interest attaches to the annual report of the Geo- 
logical Survey at Washington dealing with the 
production for 1903. The industry enjoyed a pros- 
perous year, although the general state of trade 
was not satisfactory. Consumption took care of 
nearly the whole of the product, considerably in- 
creased as it was; and when the home markets 
were adversely affected by the general industrial 
and financial depression of the latter half of the 
year, heavy purchases for foreign consumers at fair 
prices checked any serious decline. The good 
prices obtained during the spring and early summer 
—copper rising to 15 cents a pound—carried the 
average for the year fairly above 13 cents, which 
is moderately remunerative to the majority of 
producers. There was a good deal of activity in 
the development of new mines, and a good deal of 
capital was judiciously spent in placing many of 
the older mines on a sounder basis as to equipment 
and as to ability to cope with increasing depth, and 
in many instances with declining grade of ore. A 
moderate increase in the production is considered 
probable during the current year, notably in Ari- 
zona, in Utah, and on Lake Superior. The total 
production was 311,627 long tons, against 294,423 
long tons in 1902. The production of the Lake 
Superior district was 85,893 tons, or 27.5 per cent. 
of the total, against 76,165 tons,’or 25.9 per. cent. 
of the total in 1902.. The production of Montana 
was 121,677 tons, or 38.9 per cent., against 128,975 
tons, or 43.8 percent. Arizona yielded 65,914 tons, 
or 21.1 per cent., against 53,547 tons, or 18.2 per 
cent. The Lake Superior district, Montana, and 
Arizona accounted for 87.5 per cent. of the total 
output of 1903, against 87.9 per cent. of the total 
in 1902. The value at the mines of the product 
classed as copper ore was 51,178,036 dols. The 
total value of the copper contents of this ore was 
70,175,810 dols., and the total value of the copper 
contents of all ores mined in the United States, 
including that contained in silver and gold ore, was 
71,192,014 dols. The cost of treatment and freight 
charg:s on ore were 26,762,180 dols:: “In ‘addition 
to the copper contents of the copper ores, they 
produced gold to the value of 1,854,025 dols., silver 
to the value of 5,833,256 dols., lead to the value 
of 19.953 dols., and iron to the’ value of 22 dols. 
The total output of ore was 11,464,858 tons, con- 
tainin; 625,004,529 Ib. of copper, and the average 
value of the ore per ton was 6.12 dols. The 139 
mines reporting on ownership of mineral lands 
Owned or leased 86,523 acres, as follow :—Twenty- 
nine, with a total of 340 acres, each controlled 
20 acres or less; 26, with a total of 1307 acres, 
each controlled more than 20 acres, but less than 








100 acres ; 59, with a total of 17,345 acres, each 
controlled more than 100 acres, but less than 1000 
acres ; 23, with a total of 48,861 acres, each con- 
trolled more than 1000 acres, but less than 5000 
acres ; and three, with a total of 18,670 acres, each 
controlled over 5000 acres. These figures indicate 
a high degree of concentration in the industry, 
78 per cent. of the entire area of copper lands being 
held by twenty-six companies, of which sixteen 
are in the Lake Superior district. In the Southern 
States there are no mining properties of less than 
1000 acres, and in the Lake Superior district only 
five held less than 1000 acres, and the average for 
this five is 612 acres each. All of the small mines 
are in the Western territory, where the concentra- 
tion is less pronounced. 

Something like three-fourths of the whole out- 
put was contributed by twelve mines, producing 
over 1,000,000 dols. each, and only about one- 
ninth by 121 mines, producing less than 500,000 dols. 
each. One holding company—the Amalgamated 
Copper Company—controls six copper - mining 
companies in Montana. The combined production 
of these companies for the year ending June 30, 
1903, was 3,140,380tons of ore, valued at 33,635,176 
dols. Compared with the total production of the 
copper mines of the United States, as reported in 
the census of 1902, or for the fiscal year nearest the 
same, the output of the Amalgamated Copper 
Company was 27.4 per cent. of the ‘tonnage 
and 43.2 per cent. of the gross value of the 
output of the copper mines of the whole 
country. The percentage of the gross value con- 
tributed by the Tennesseo Copper Company was 
1 per cent.; that of the Calumet and Heela, 14 per 
cent.; that of the United Copper Company, 5. per 
cent.; and that of a group of seven Michigan com: 
panies, including the Winona, Wolverton, Mohawk, 
Atlantic, Baltic, Michigan, and Champion, was 
4 per cent. The extent to which the control of 
the copper industry of the United States is con- 
centrated in the East is shown by the fact that of 
144 mines in 1992, 49 had their offices in the East 
—31 in New York and 18 in Boston. The output 
of these mines aggregated 72 per cent. of the total 
for the United States. The centralising tendency 
has been accompanied by a growing decentralisation 
of property ownership through the wider distri- 
bution of the stock of the controlling companies. 
This is shown in a marked degree in the Lake 
Superior district, where corporate control has 
entirely superseded individual ownership. 

The average copper content of a ton of ore mined 
in Montana and Arizona has decreased considerably 
since 1889, the percentage per ton having been 
5.01 for Arizona and 3.90 for Montana in 1902, 
against 10.08 and 7 respectively in 1889. This 
decrease can be accounted for on the theory that 
the development of the country, and the introduc- 
tion of improved processes, have made it possible to 
treat with profit lowgrades of ore that could not have 
been worked profitably in 1889. Thanks to its low 
as well as to its high-grade mines, the United States 
has ranked as the chief copper-producing country 
for the world since 1888, and in 1902 produced 
nearly two-thirds of the total output of the world, 
which amounted to 542,470 long tons. Since 1895 
the mines of the country have furnished more 
than one-half of the world’s supply of copper. 
With the exception of the United States, the 
leading copper-producing countries of the world 
have very limited home markets. America, while 
holding the first position among the consumers of 
copper since 1895, has supplied more than one-third 
of the demand of the copper-importing countries. 








MUNICIPAL CONTROL OVER TRAM- 
WAY CONSTRUCTION. 

It is edifying to find'the London County Council 
righteously indignant at the hindrance offered to 
tramway development by municipal authorities, 
because, only a few years ago, no public body more 
unreasonably, yet continuously, obstructed the 
application of electric traction to the Metropolitan 
tramways systems. Now that they themselves are 
in the position of the tramway authority, they find 
it most vexatious that the Borough Councils should 
adopt almost precisely the same attitude as that 
taken up by themselves until some two or three 
years ago. We have always urged the extreme im- 
portance of freedom of action—-under the authority, 
of course, of Parliament ; and this itself implies 
that the local authority ought not to have vested 
in them a power which precludes appeal to a 








higher power —i.e., to Parliament. Time and 
again instances have been quoted to show that 
residents in a community, who were without 
adequate travelling facilities and offered’ encou- 
ragement to enterprising promoters willing to 
provide the necessary requirements, were thwarted 
in their aim by a factious municipal authority inter- 
ested only in a slight degree with the undertaking. 
If the influence of such bodies were always confined 
to the area administered by the municipality, the 
objection might not have the same force; but it 
has frequently happened that a comprehensive 
scheme was completely defeated because the 
members of some small urban body, whose terri- 
tory formed but a slight proportion of the area to 
be traversed by the line, chose to object to a section 
forming an essential connecting-link. Thus all 
the communities surrounding the one obstructive 
district have had to suffer because of the attitude 
of a small minority. We have urged the necessity 
of a radical amendment of the law, so that local 
authorities would not have the right of veto in such 
matters ; and it is to be hoped that the action now 
being taken by the London County Council in a 
similar direction will have the effect of a complete 
change in the law. 

The London authorities, however, do not seek 
for a comprehensive amendment; they are con- 
cerned only with the one point under which they 
are suffering at the present time. The councils for 
the boroughs, into which the great Metropolis was 
recently divided, are the owners of the thoroughfares, 
and the result of their constitution has been to place 
the London County Council in the position of tram- 
way promoters. The County Council themselves 
vigorously opposed the adoption of the overhead 
system of traction, partly on ssthetic grounds and 
partly because’ of its obstruction to ordinary trafic, 
when it was first proposed by the tramway com- 
panies. When they themselves took over the 
South London lines, they decided that the conduit 
system should be adopted, and no one will gain- 
say that it has very material advantages. But 
experience does not seem to have quite justi- 
fied anything like a universal adoption of the 
system, even within the Metropolitan area. It 
is much more costly. Mr. Maurice Fitzmaurice, 
C.M.G., the Chief Engineer of the London 
County Council, says that in London the in- 
creased cost has proved to be 7000/. per mile of 
single track, and that in America it worked out 
to 10,0001. per mile, the difference being probably 
due to rates of wages. He estimates that if the 
whole of the Metropolitan lines must be con- 
structed on the conduit system—instead of this 
system being limited to those parts where the 
traffic justifies it — London will require to pay 
about a million pounds sterling more for its electric 
tramways than would otherwise be the case. This 
is undoubtedly a serious item, as it would practically 
reduce the profit earned by agiven volume of traffic 
by 30,0007. to 35,000/. per annum. Moreover, it 
seems doubtful whether the working cost and main- 
tenance charges for the conduit system will not 
exceed those for the overhead arrangement ; they 
will certainly not be less. The difficulty in adopt- 
ing the change, thus justified from the financial 
= of view, is due entirely to the attitude of the 

orough Councils. They are not concerned with 
the increased capital cost or reduced profits. They 
refuse to permit overhead wires, when in a neigh- 
bouring borough satisfactory travelling facilities 
are secured without any such street obstructions. 
Since the local authorities have the power of veto, 
the County Council are in the difficult position that 
they cannot follow the dictates of their engineering 
advisers and financial experts, and they therefore 
propose that provision should be inserted in a Bill, 
to be promoted in the next Session of Parliament, 
whereby the Council will be relieved of the obliga- 
tion of obtaining the consent of the several authori- 
ties concerned to the use of the overhead system of 
electric traction. ; Oe: 

The proposal of the Council has particular refer- 
ence to the northern tramways, where the condi- 
tions are quite suited to the adoption of the 
overhead arfangement. It is still proposed to 
carry out the conduit system in the central dis- 
tricts of London, reserving overhead traction 
only for the outlying districts. This seems 
quite a reasonable proposal,. especially as the 
traffic to these suburban districts may not justify 
the larger capital expenditure involved -in~ the 
conduit system. We would strongly urge, how- 
ever, that no preferential consideration should 
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be given to the London County Council in this | THE IRON AND STEEL INSTITUTE. 


matter. In this they stand exactly in the same | 

position as ordinary tramway promoters, and the} As our readers are aware, the annual autumn 
obstructive tactics once practised by themselves, and| meeting of the Iron and Steel Institute was 
now operative against their own proposals, are | arranged to be held this year in the United States, 
experienced, with exactly the same disadvantages |in response to an invitation which was conveyed 
to the public, in many other districts, and they thus | by a distinguished American member of this cosmo- 
offer arguments in favour of a general modification | politan society—Mr. Charles Kirchhoff, of New 
inthe law. The Council point out that it is one| York. Mr. Kirchhoff, it will be remembered, 
thing to allow the local authorities every oppor-| attended the meeting of the Institute held last 
tunity of criticising or opposing the proposals of | year, when he personally expressed the hospitable 
the central authority, but it is quite a different | desire of American metallurgists and engineers to 
thing to give them an absolute veto which de- | entertain as many of the members of the Institute 


feats the ends of the tramway authorities in the 
management of their business. ‘‘One effect of 
the position is that even when the Council [Tram- 
way Promoter] is able to agree with one Borough 
Council as to what should be done in its district, 
the Council [Tramway Promoter] is unable to 
proceed’ owing to the objection of another Borough 
Council. ne Borough Council thus penalises 
another. We feel sure that the Couneil. will 
agree that it is desirable that it ‘should -secure 
freedom of action.” The words in brackets are 
ours. \Ve make another extract. ‘We feel 
very strongly that the Council as the tramways 
authori'y for London, should, in order that it 


may «ol with the question of locomotion com- 
Prehens vely, both as regards traflic requirements 
and en steering and financial considerations, have 
4 predo: inant voice as to the systems of traction 


to be used.” These quotations, made from the 
report. the Highways Committee to this week’s 


nage f the Council, clearly justify all we have 

from t to time written on this question, even 

hay ‘m of the London County Council, and 
as 


comes '. ‘ore Parliament, the Legislature will see 


their way to make it li 1 
Unites Kinga it applicable to all parts of the 


th ong reasons for a general modification in | 
@ law : so that we hope that, when the Bill itself | 


| as could arrange to cross the Atlantic in 1904. © 

| Those of our readers who have had experience of 
| the generous welcome Englishmen ever receive when 
| they cross the Atlantic will be able to form some 
idea of the lavish nature of the programme, and 
the perfect manner with which all the ‘arrange- 
ments were organised. The fact that Mr. Andrew 
Carnegie is the President of the Institute doubtless 
lent additional eclat to the proceedings ; and writing 
now, when the New York part of the programme 
has been disposed of, we can bear testimony to the 
brilliant nature of the reception. 

A very large number of members had expressed 
their desire to take part in the meeting when the 
preliminary announcements were sent out ; but, as 
is usually the case, a considerable contingent found 
they were unable to carry out their intentions. 
The main body of those who came over made the 
trip in the big White Star liner the Celtic; but 
several had ‘arrived previously, some having gone 
out to St. Louis to see the Exhibition. Among those 
present at the inaugural meeting on October 24 
were Mr. Andrew Carnegie, the President ; Past- 
Presidents Sir James Kitson, Mr. William Whit 
well, Mr.. E. Windsor Richards, and Mr. E. P. 
Martin ; Mr. John Fritz (Hon. Member) ; Professor 
| Howe ; Professor Bauerman (Hon. Member), and 
|Mr. Saniter; Mr. Wellman, of Cleveland; Dr. 








Waldo, of New York ; Mr. R..W. Hunt, of Chicago ; 
Dr. Raymond, Dr. Dudley, Sir W. Lloyd Wise, Mr. 
Bennet H. Brough, Secretary, and many other 
metallurgists and engineers of both countries. Mr. 
R. A. Hadfield, who will succeed Mr. Carnegie in: 


the presidential chair, was detained in England at, 


the last minute, after having taken his passage. 


PRELIMINARY PROCEEDINGS. 


The meeting commenced on Monday, October 24, 
but it was not until Wednesday, October 26, that 
a sitting was held for the reading of papers. 

The members first met on the evening of Monday, 
the 24th, at ‘‘ Sherry’s,” in the large and handsome 
ball-room of that palatial restaurant. About. 500. 
members and guests were present, a large number 
being ladies, whose enthusiasm was explained by 


the later proceedings. The daylight hours had been: 


devoted to seeing the sights of the city. - i 

Mr. Kirchhoff, Chairman of the Executive Com- 
mittee, opened the proceedings by calling on Mr. 
Charles V. Frones, who, on behalf of the Mayor of 
New York, welcomed the Institute to America’ in a: 


short speech, in which he made graceful reference ; 


to the advancement of the happiness and comfort 
of mankind which had been brought about: by: the’ 
labours of members of the Iron and Steel ‘Insti- 
tute. 

Mr. Kirchhoff next called on Mr, John Fritz, 
who endorsed the welcome of the previous speaker 
on behalf of the General Committee, of which he 
was President. 


Mr. Carnegie replied for the Institute, womens, 


thanks on behalf of the members for‘ the cordia 


invitation and the generous hospitality extended. : 


He referred to the fact that on the previous visit of 


the Institute to America, in the-year 1900, it had: 


fallen to his lot to give a welcome such as it was 
now his lot to receive. Sir James Kitson, who 
was president on that occasion, had referred to the 
generous manner in which all works and other 
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establishments had been thrown open to the visit- 
ing members, and he, the speaker, found the sane 
promise of the opeu door on this occasion. Refer- 
ring to the extension of the American iron and 
steel industry during recent years, Mr. Carnegie 
said that in 1890 the output of pig iron was 
9,200,000 tons, whilst in 1903 it was nearly double 
that figure. The annual production of Bessemer 
steel had since 1900 increased more than eleven-fold, 
being 6,000,090 tons in 1903. The export trade 
in manufactures had increased nearly three-fold 
during the period ; and in the ten years 1890- 
1909 135 millions had been added to the popula- 
tion of the United States. The national wealth 
had increased from 65,000 to 94,000 millions of 
dollars. While the development of the industry 
was due to the psople of America, British 
members could not fail t» be geatified by the 
thought that to the older land was to be credited 
the inception of those inventions which had ren- 
dered possible such a future edifice of prosperity. 
To Cort, Neilson, Thomas, Gilchrist, Bassemer, 
and Siemens the success was primarily due. The 
two latter Mc. Carnegie described as ‘tour French 
and German members,” s9 that the three Teutonic 
branches and France were allied as contribtiting 
partners. The Institute would congratulate: the 
Republic upon the surprising increase, and note it 
with satisfaction, for the growth in America had 
not lessened the output of any other couatry. _ The 
demands of the world had increased quite. as 
rapidly as the facilities for production -of all the 
iron and stéel-making nations. Looking to the 
future, the question was, not how various lands 
would find a market for increased iron and steel 
productioa, but.rather how the imperative demands 
of the ever-increasing population were to be met 
at reasonable prices. The needed supply of good 
ironstone was not by any means assured, and the 
world must base its hopes of increased supply 
of cheap steel on further discoveries. In con- 
cluding, Mr. Carnegie referred to the generous 
way in which the members of the Institute of 
different nationalities co-operated in spreading 
information, and in freely giving to each other the 
results of research and experience in the field of 
metallurgical science as applied to the manufacture 
of iron and steel. 

Mr. James Gayley, President of the Society of 
American Mining Engineers, also welcomed mem- 
bers of the Institute to the country. He said that 
Americans had freely taken advantage of the in- 
ventions of European workers, and he invited the 
visitors to appropriate everything they found which 
would be of value to alopt. The greatest adva- 
tage for all was to be found in the exchange of ex- 
perience obtained under different conditions, and in 
localities far removed from each other. Americans 
were proud to greet Britons as the first citizens 
of the commonwealth of industry; and it was 
their dearest wish that the friendships already 
formed between the engineers and metallurgists 
of Great Britain and America should not only 
continue, but that new and deeper ones should 
be formed on the present visit. 


Tue Bessemer MeEpaAt. 


The next business was the presentation of the 
Bessemer Medal to Mr. Carnegie. This ceremony 
was performed by Sir James Kitson on behalf of 
the Council. In making the presentation Sir James 
said that in Mr. Carnegie one could see a man with 
the sagacity to control the sources of iron and steel 
with which the countries abounded. He had been 
instrumental in turning these raw materials into 
products which were marketable, and had distri- 


buted them among the markets of the world. His. 


great knowledge of the human machine had brought 
about results which had. surprised mankind ; and 
he had always looked for inventions which would 
advance the utility of the natural products of the 
earth. It was in recognition of this that the Insti- 
tute, a representative body of the iron and steel 
workers of the world, presented the medal. 

Mr. Carnegie, in returning thanks for the medal, 
said that it was true he lacked knowledge of the 
processes that went to make good steel ; and owed 
his success to getting round him better men than 
himself. There were three classes of men: those 
who went through the world without receiving the 
recognition they deserved, those who received what 
they deserved, and those who received more than 
they deserved. He felt that he was in the latter 
class. He would welcome the gift of the medal 
more than titles, or rank, or wealth. The medal 





was a patent of true nobility, which he hoped to 
hand down'to those who came after him, with 
the message that, though it had humbled him at 
the time, it had later proved his supporter and 
guide. 

The specches being brought to a close, the meet- 
ing was transformed into a ball. The music was 
excellent and the floor good, so that the proceedings 
were prolonged until a late hour. 


Excursion on THE Hunson. 


The fullowing day, Tuesday, October 25, was 
devoted to a steamer excursion up the Hudson 
River to West Point, where the famous Military 
Academy of the United States is situated in the 
romantic district of the Highlands. The steamer 
Monmouth, which had been kindly lent for the 
purpose by the Central Railroad of New Jersey, is 
one of the fastest and best appointed vessels of her 
class.. The weather was all that could have been 
desired, quite warm enough to make a river excur- 
sion pleasant, aud a most enjoyable time was spent 
by the numerous party of ladies and members who 
took part in the trip. 


Tue Reavine or Papers. 


As already stated, the first sitting for the read- 
ing of pypers was held on Wednesday, October 26 ; 
the meeting place being the fine ball-room on the 
eighth floor of the Hotel Astor. There were nine 
papers on the programme, and all these had to 
be disposed of in one day, as the members had 
to start on the various excursions to different pirts 
of the Union on the following morning. The follow- 
ing is a list of the papers presented :—‘‘ A Dry-Air 
Blast Apparatus,” by James Gayley, President of 
the American Institute of Mining Engineers, New 
York ; _ ‘‘ The Influence of Carbon and Phosphorus 
upon the Strength of Iron and Steel,” by H. H. 
Campbell, Steelton, Pennsylvania; ‘‘ Iron and Steel 
at the St. Louis Exhibition,” by Professor H. 
Bauerman, Member of the International Jury ; ‘‘ A 
West Africin Smelting-House,” by C. V. Bellamy, 
Director of Public Works, Lagos, with an Appendix 
by F. W. Harbord ; and ‘‘ High-Speed Tool Steels,” 
by J. M. Gledhill, of Manchester. 

These five papers were read and discussed during 
a morning and afternoon sitting. There were also 
on the list the following papers :—*'The Deter- 
mination of Carbon and Phosphorus in Steel,” by 
Baron H. Juptner von Johnstorff, Vienna; Andrew 
A. Blair, Philadelphia; Gunnar Dillner, Stockholm ; 
and J. E. Stead, Middlesbrough. ‘‘ Acid Open- 
Hearth Manipulation,” by Andrew McWilliam and 
W. H. Hatfield, Sheffield. ‘‘ A Power-Gas Plant 
for Johannesburg,” by P. J. Mallmann, London. 
We shall ‘deal with these various papers, and the 
discussions upon them, later on. 


Tue Next AutuMN MEETING AND THE SUCCEEDING 
PRESIDENT. 


This being Mr. Carnegie’s second year of office, 
he will, in accordance with custom, retire from the 
presidential chair. It was announced that the 
next President will be Mr. Robert A. Hadfield, of 
Sheftield, whose election to the office will certainly 
be very popular. Mr. Hadfield, as already stated, 
was unable to attend the meeting; but he had 
written a letter to Mr. Carnegie in which he 
expressed his regret at not being present. It was 
usual, he said, to make some reference at the 
autumn meeting to the name of the probable in- 
coming President for the next term. If this were 
done, he would ask Mr. Carnegie to express his 
regret that he could not be present to meet his 
American friends. He had consulted some of his 
friends in Sheftield, especially Mr. Ellis, of the 
firm of Messrs. John Brown and Co., and they had 
come to the conclusion to send a cordial invitation 
to the Council to arrange to have the autumn 
meeting of 1905 in Sheffield. 


THe ANNUAL DINNER. 


On the evening of Wednesday, October 26, the 
Institute entertained the Reception Committee at 
dinner at the Waldorf-Astoria Hotel, a large com- 
pany taking part in the proceedings. 

Dry-Arr Buast. 

We will now return to the reading of papers 
at the morning session on October 26. he 
first paper to be taken was a contribution by 
Mr. James Gayley, of the United States. Steel 
Corporation, entitled ‘‘The Application of Dry- 





Air Blast to the Manufacture of Iron.” This paper 
we print in full in our present issue. 

Mr. E. Windsor Richards opened the discussion |), 
pointing out the disturbing influence in blast-fury 
practice that was brought about by changes in 
amount of humidity in the atmosphere. He state 
that in 1846 Mr. Dawson, of Low Moor, referre 
to this fact in a paper read before a Yorkshire 
society, and dwelt on the difference in treatment 


that was necessary in the winter and summer 
respectively, more fuel being needed in June, 
July, and August than in the colder weather. lic 


thought that Mr. Gayley was on the right road, 
and hoped the apparatus needed to carry out his 
plans would not be too costly. If it could he 
erected at an expense that would allow of a fair 
return, it would be a great advantage to the iron- 
masters. on both sides of the Atlantic ; for in 
England, at any rate, the trade was not remunera- 
tive. It would therefore be of importance to know 
what the plant would cost to instal. Although 
experiments had been made by some on the desic- 
cation of air forming the blast for iron smelting- 
furnaces, the enormous volumes that had. to be 
dealt with prevented the carrying out of trials on a 
full scale, it having been left to Mr. Gayley to 
achieve the practical results described in the paper. 

Dr. Raymond, on being called upon to speak, 
first thanked the Institute for electing him aa 
honorary member. His first effort had been to 
secure a full set of the published Proceedings of 
the Institute, and he had succeeded at last in getting 
the first volume, for which he had paid a con- 
siderable sum. He had found the expenditure 
warranted, however, as in it he had read the 
inaugural address of the first President, the Duke 
of Devonshire, who held office in 1869-71; and 
there he had found attention called to the trouble 
experienced by blast-furnace managers owing to 
the variation in moisture of the atmosphere from 
time to time. He considered that the paper just 
read should be regarded as one of the great classics 
which adorned the Proceedings of the Institute. 

Mr. E. P. Martin regretted the paper had only 
been put into his hands a few minutes before the 
meeting. So far as he could see, however, it bore 
out what had been in his mind, in regard to the 
influence of moisture, for the last ten or fifteen 
years ; but it was in pointing out that the condi- 
tions in regard to moisture should be regular that 
the author had hit the crucial point. That was the 
question which needed attention first. 

Dr. Raymond rose again to endorse what Mr. 
Martin had said in regard to regularity. It was 
not so important what the percentage of moisture 
in the air might be over a given period, the vital 
matter being how it varied from one period to 
another. 

Mr. John Fritz added his testimony to that of 
the previous speakers as to the desirability of a 
regular condition of moisture in the blast. That 
had, however, been recognised for long, but it re- 
mained for the author to bring the question toa 
definite issue. This he was able to do as he had 
the money at his command to carry out these big 
experiments. 

Mr. E. Cook, of Philadelphia, said he had long 
studied the moisture question, and had a large col- 
lection of data on the subject. He had tried to 
correct humidity by a chemical means, using 
chloride of calcium ; but on working out the expense 
it had proved too costly to be remunerative, and the 
plan had been abandoned. He congratulated the 
author on the amount of water he had dissociated, 
and quoted figures showing the great change in the 
working of a furnace due to the presence of moisture. 
The variation was from 150 lb. up to 450 lb. of 
water for each ton of iron made, whilst there was 
frequently from 10 to 11 grains of moisture per 
cubic foot of air. There was only one sad thing to 
the blast-furnace man in this paper—that he would 
not reap the advantage of the discovery. It had 
come to be looked on as a crime for the ironmaster 
to make money by his investments and exertins. 
These were thought to be the property of the von- 
sumer. Therefore, if he went to the expens+ of 
laying down this plant—and all would have tv use 
it—he would only be in the same position as at 
present. ~ 

Mr. Lamberton, of the Scottish Iron and Sicel 
Association, also regretted that he had only received 
a copy of the paper a quarter of an hour previou~'y- 
It was a revelation to many in the room that (11s 
splendid development in blast-furnace practice !.4 
been brought to such a pitch of success un<T 
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My. Gayley’s management. It was just the thing 
jronmasters were looking for, as in such directions 
as these alone could they hope to be helped out of 
heir difficulties, and see a chance of future pros- 
pevity by cheapening the cost of the production of 
pig iron, He would ask the author if, with the 
dry blast, stoves would run for a longer period 
without changing over, and what results would 
follow if this were the case. Many British visitors 
had had their eyes. opened by coming over to 
America, and this was one of the most notable 
instances ; it was, however, just the sort of thing 
that they looked for, and he had great pleasure in 
adding his testimony to the good work done by the 
anthor. 

Mr. Saniter referred to the author's statement as 
to the application of the principle to the Bessemer 
converter, stating that when dry air was used the 
metal from the mixer was uniform. It often hap- 
pened that a higher silicon was required in the 
summer months. The question was, however, 
whether the iron could be used low enough in 
silicon to take the moisture, for what had been said 
about uniformity had hit the governing condition. 
If the system were to be extended to treating 
producer-gas it would deal with the problem of 
the open hearth as well as that of the converter, 
for both in gas and air it was desirable to obtain 
uniformity of moisture, and the former generally 
contained a larger percentage than the latter. The 
Mond gas was a step in this direction. 

Mr. Sahlin had, in 1895, been engaged in blast- 
furnace management in Maryland, one of the 
moistest climates in the United States, and his 
thoughts had then been directed to reducing the 
quantity in theatmosphere. The author had, how- 
ever, shown great courage in attacking the problem, 
and, being backed by large capital, had been suc- 
cessful. The speaker, however, had introduced a 
device which, though not a radical remedy, had 
proved largely successful. It was found that the 
air in the engine-room contained more moisture 
than that of the outside atmosphere, and therefore 
a wooden casing had been built up round the 
cylinders leading to the open air. This would be 
especially the case if there were leaky steam-pipes 
or any escape of vapour, and also if water were 
lying about. The result had been a considerable 
saving. 

Mr. Morgan said he knew nothing about blast- 
furnace practice, but he could say that the satura- 
tion of air was $ grain at freezing point as com- 
pared to 8} grains at blood heat. 

Mr. Gayley, in replying to the discussion, said 
that so far as his observation had gone, the appli- 
cation of the process had not led to any alteration 
in the changing over of stoves, and he did not see 
where the advantage would be likely to arise. 
There were, however, many things that might be 
found out later on, and benefits might arise from 
such further knowledge. In regard to what Mr. 
Saniter had said about silicon, he agreed that if 
4 per cent. were present, the remark would apply ; 
but he referred to the 1 to 1} per cent., which was 
usual in America. There would be an advantage 
if the silicon could be reduced from 1} per cent. 
to $ per cent. Mr. Windsor Richards had asked 
about the cost. Figures were given in the paper 
bearing on this part of the question. 


E.Lection or New MEMBERS. 


The President here announced that 64 candidates 
up for election had been duly passed to the roll of 
the Institute. 

(To be continued.) 








NOTES. 
Hevr Losses rrom Giowinc FILAMENtTs BY 
CONDUCTION AND CONVECTION. 

As comparatively little work has been done on 
the e:.crgy losses from hot wires, as distinct from 
Incancescent, surfaces, L. W. Hartmann has, on 
the suggestion of W. Nernst, made experiments in 
Gottinzen on the radiation from absolutely black 
penc:'s less than a millimetre in diameter. The 
penci'; were prepared from a paste of spongy 
Platii in, which was compressed to rods ; the rods 
Were ried, and then kept for some time at a white 
heat in an oxy-hydrogen flame. Electrode hooks 
of silver having been welded to the ends of the 
penci':, the heating during the radiation experi- 
ment. was effected with the aid of an accumulator 
battery of 70 volts. The temperatures were deter- 


In control. tests the Holborn-Kurlbaum principle | opinion of the editor of the Japan Daily Mail, who 
was applied. To thisend a fragment of magnesia has had a very lengthy experience in Japan. - He 
was heated in a small tubular electric furnace, says :—‘‘ From overy point of view, therefore, the 
and the temperature of the magnesia measured time has come when Japan’s intcrests suggest the 
with the help of a thermo-junction dipped into it. expediency of encouraging the inflow of foreign 
The glowing pencils were then brought in front of | capital. In quite recent years an unmistakeable 
the bright hollow of the platinum furnace, and the  object-lesson was furnished as to the impediments 
current through the pencil was raised until the! offered by existing restrictions. The great house 
pencil could no longer be distinguished against the of Baring Brothers showed itself thoroughly wil- 
glowing background. It was thus found that the} ling to lend a large sum to certain railway com- 
Wanner pyrometer registered too low temperatures | panies, provided that their lines could be hypo- 
for the thin rods, owing to a diffraction effect, | thecated in such a manner as to satisfy prac- 
the existence of which had been suspected by the! tical men. But they could not. The laws of the 
experimenter. The diameters of the four pencils of | land had been so framed as to throw fatal obstacles 
platinum black were 0.069, 0.042, 0.0275, and 0.014) in the path of such a project. A Bill prepared by 
centimetre. The temperatures to which measured | the authorities to meet the exigencies of the case 
currents should raise these pencils were calculated would have been submitted to the Diet, in tho last 
according to the Stefan-Boltzmann law, and the regular session, had not the dissolution of the 
difference between the calculated and the observed | Lower House interfered. But evidently, instead 


temperatures ranging from 10090 to 1900 deg. Cent. | 
absolute. Taking only temperatures up to 1600 
deg. Cent., the loss by conduction and radiation in | 
air was found to be proportional to the absolute 
temperature, and is approximately expressed by | 
the formula : loss in watts = 0.001 / T; where J is) 
the length of the wire in centimetres, and T the! 
temperature on the absolute scale.. The coefficient | 
0.001 varied with the diameter, but not much; it was 
0.00115 for the thickest pencil, and 0.00106, 0.00097, 
0.000915 for the others in succession, so that 0.001 
may be accepted as‘average value for pencils or wires 
a few tenths of a millimetre in thickness. Experi- 
ments were also conducted in vacuo, and again 
after admitting air into the exhausted vessels; the 
respective figures being, loss in vacuo, 1.05 watt 
per centimetre length of wire; in air, 1.55; 
difference, 0.5 watt at 1000 deg. Cent. ; the difference 
became greater at the higher temperatures, and rose 
to 1.4 watt at 1900 deg. Cent. Hartmann also 
refers, in his memoir in the Physikalische Zeitschrift 
of September 15, to experiments, not yet published 

made by Wassiljewa on heat conduction in the airs 
This lady determined the conductivity with wires of 
various diameters at low temperatures, the differ- 
ence of temperature between the wire and the air 
about it being small—only 1 deg. Cent. Extra- 
pulation of Wassiljewa’s figures to the high tem- 
peratures employed by Hartmann did not allow of 
a satisfactory separation of the conduction from 
the convection losses, however. 


ForrIGN ENTERPRISE IN JAPAN. 


For a considerable time past the Japanese Govern- 
ment has been anxious to encourage foreign enter- 
prise, and the use of foreign capital, in Japan, in 
order that the resources of the country might be 
more rapidly and more fully developed ; but public 
opinion in Japan has not been sufficiently ripe on 
the subject to render it possible to make arrange- 
ments which would attract foreign capital to any 
great extent. It is true that a considerable amount 
of such capital is now invested in enterprises 
directly under Japanese management, and in 
Government stocks and securities, but, as yet, 
there are few undertakings, outside what were 
formerly the foreign settlements, which are directly 
under foreign control. The cause of this is that the 
restrictions which exist on the ownership of real 
estate by foreigners have prevented that degree of 
security which was considered necessary for the 
safe investment of capital. Public opinion, how- 
ever, is advancing on the subject, and, not for the 
first time, Count Inonye comes out as a leader of 
that opinion, and, with his usual shrewdness and 
foresight, emphatically alvocates the removal of all 
restrictions upon the ownership of real estate by 
foreigners in Japan, and upon the mortgaging 
of property. Politicians, generally, are taking 
up the subject, and, no doubt, before long 
arrangements will be made which will greatly | 
facilitate foreign enterprise. The circumstances con- | 
nected with the financing of the war have hastened 
events, and shown the Japanese the necessity of | 
taking a broader view of the subject than they have | 
hitherto taken; but apart altogether from these, the 
general conditions of the country demand that the | 
present arrangements be revised. Ten years ago, | 
after the war with China, a great development took | 
place in the industry and commerce of Japan, and | 
a still greater development is certain to take | 
lace not ouly in Japan, but also in Manchuria and | 
orea, on the termination of the present war. On| 








mined by means of the Wanner optical pyrometer. 


this subject we cannot do better than quote the | 





temperatures gave the loss of heat by convection | 


and conduction. The experiments were made at best plan ‘is to amend it in toto by allowing 


of attempting to patch a defective system, the 


foreigners to own real estate in their own names, 
and by remodelling the rules as to. mortgaging of 
property. Count Inonye speaks in-his usual un- 
equivocal manner. It is, indeed,..time that the 
illiberal policy he condemns should be abandoned.” 








THE SWALE BRIDGE. : 

DurinG the last two years an interesting piece of 
reconstruction work has been in progress on the 
Sittingbourne and Sheerness branch of the South- 
Eastern and Chatham Railway. Some little time back 
it was found advisable to cease opening, and to close 
altogether, the bascule girders over the opening span 
of this bridge, which is at the site of the King’s Ferry, 
and carries the road and the railway connecting the 
Isle of Sheppy with the mainland. 

The anvign as channel being thus closed to vessels 
with fixed masts, the railway company made applica- 
tion to Parliament for powers to build a new bridge 
in the same locality ; but failing to obtain powers for 
this improvement, it became necessary to fall back 
upon the original Act, and to reconstruct the main 
span ina form that could be opened, especially as an 
action had already been brought by a local Board of 
Waterway Conservators to compel the railway com- 
pany to fulfil the original conditions of an opening 
span. 

Under the circumstances the board of directors con- 
sulted Sir Benjamin Baker, K.C.B., who advised the 
construction of a new opening span of the Scherzer 
rolling-lift type, as this system would most readily 
meet the conditions to be observed both during and 
after reconstruction—viz., that, except for the few 
hours allowed for replacing the superstructure of the 
opening span, neither the traffic over the bridge, 
whether by road or rail, or the headways and water- 
ways of all navigable channels under the bridge, were 
to be interfered with in any way whatsoever. 

Acting under the advice of their consulting gnai” 
neer, Sir Benjamin Baker, K.C.B., and Mr. PY C. 
Tempest, engineer-in-chief to the railway, the directors 
of the railway entrusted the work of reconstruction 
to the firm-of Sir William Arrol and Co. 

On Sunday last the new opening leaf for the main 
span was successfully lowered into place from the 
upright position in which it had been built, imme- 
diately after the old structure had been floated away 
on barges. For this first operation manual power 
was used, but after completion of the structure an 
electric installation will be built at site, and the time 
of opening or closing will not exceed a minute. 

We publish on page 654, in Fig. 1, a view of the 
bridge taken some years ago from the north-west 
bank, showing the original double bascules over the 
opening spans with light open-work towers at the 
adjacent piers; while Fig. 2 on the same page shows 
the removal of the old opening span, and Fig. 3, on 
page 655, is a view from the south-west taken on 
Sunday last, when the new leaf was being lowered on 
to its Ceniags ready, for traffic. 

On completion of the work we intend to place before 
our readers a detailed description, with illustrations, o 
this interesting case of renewal, and the application 
for the first time in this country of the Scherzer 
system of rolling-lift opening bridges. The whole of 
the reconstruction work of the new piers and super- 
structure for the opening soe has been carried out by 
the firm of Sir William Arrol and Co., Sir William 
Arrol, M.P., himself taking a direct control of the 
work,.in conjunction with his London partner, Mr. 
J. E. Tuit. 








Our Ratts Asproap.—There is now no doubt that our 
export rail trade will show a considerable falling off this 
year. It is a sign of the times that we forwarded no rails 
fron the United Kingdom in October to Russia, Sweden, 
Chili, and Canada, while the whole exports for the month 
were only 25,627 tons, as compared with 40,059 tons in 
October, 1903, and 44,253 tons in October, 1902. 
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RECONSTRUCTION OF THE GREAT WESTERN RAILWAY BRIDGE AT STOKE CANON. 





Fig. 1. 


Untit the end of last month the Great Western 
Railway was carried over the River Exe at Stoke 
Canon, near Exeter, by means of an old timber bridge 
of six ey This bridge was built about sixty years 
ago, and, in view of its age, it was decided to replace 
it by a modern steel structure. In the last week of 
March, this year, a contract was placed with the Patent 
Shaft and Axletree Company, Limited, of Wednesbury, 
\for the steel work for a single-span bridge of 130 ft., 
the erection on site being contracted for by Mr. H. A. 
S. Fraser, of Whitchurch, Cardiff, to whom we are 
indebted for the photographs, Figs. 1 and 2, illus- 
;trating the method of erection. The new super- 
istructure, with the lines of rails, weighing altogether 
about 300 tons, was erected on temporary staging 
alongside of the old bridge. Fig. 1 shows the appear- 
ance of the old bridge with the new girders on the 
staging at the far side, ready for moving into place. 
The erection of the girders and most of the important 
work had to be done principally on Sundays, when 
there was less traflic, and even then work had to be 
suspended for the passage of the trains. Fig. 2 is from 
a photograph taken during the erection of the second 
girder. This was completed on one Sunday by the aid 
of a single hand-crane, in spite of stoppages due to 
traffic requirements. On Sunday, October 23, half of 
the old bridge was taken down, and the new bridge 
moved in half-way, so that the up line was open for 
traftic on the new work. The following Sunday, there 
being no traflic between 10.10a.m. and 12.15 p.m., 
the bridge was moved into its final position, the time 
occupied in freeing the girders, traversing into posi- 
tion, and repacking ready for traflic, being 1 hour 
40 minutes. The frst train to pass was the 12.8 
express from Exeter to Bristol. 

he abutments were built and the foundations 
excavated by the Great Western Railway Company. 
On account of the large number of boulders in the bed 
of the river, the excavation and concreting below 
water was done by divers, the work being carried out 
under the supervision of Mr. T. H. Gibbons, engineer 
of the Plymouth division. 








THE LATE MR. R. J. BILLINTON. 

We regret, to have to announce the death of Mr. 
R. J. Billinton, locomotive superintendent of the 
London, Brighton, and South ‘Coast Railway, which 
took place at Brighton on Monday last. The deceased 
gentleman was born on April 5, 1845, and served t 
of his apprenticeship as an engineer with Sir W. Fair- 
bairn and Sons, Manchester-—from November, 1859, to 
1863—and the remainder with Messrs. Simpson and 
Co., of Pimlice, and Mr. 8. Witham, Calderdale Iron 
Works, Wakefield—up to June, 1865; after which he 
went to Mr. Roland Child, mining and civil engineer, 
of Wakefield, with whom he remained till June, 1866. 
On leaving Mr. Roland Child he became assistant 
manager to Messrs. Walker and Eaton, of Sheftield, and 
was there engaged in designing and erecting locomo- 
tives and general machinery. In 1870 he was appointed 
assistant to the late Mr. W. Stroudley, M. Inst. C.E., 
who was then locomotive superintendent of the 
London, Brighton, and South t Railway, under 


whom he took charge of the design and construction 
of locomotives and rolling-stock for that line. In 
1874, however, he obtained an appointment as assistant 








to Mr. S. W. Johnson, M. Inst. C.E., late locomotive 
superintendent of the Midland Railway at Derby, and 
was given charge of the designing and construction of 
the rolling-stock on that railway. ‘This post he occu- 

ied until February, 1890, when, on the death of Mr, 
Barcaiiioy, he was appointed locomotive, carriage, and 
marine superintendent on the London, Brighton, and 
South Coast Railway, which post he occupied until the 
time of his death. He was elected a member of the 
Institution of Mechanical Engineers in 1888, and of 
the Institution of Civil Engineers in 1899, but he did 
not contribute any papers to either of these societies. 

After succeeding Mr. Stroudley, on the London, 
Brighton, and South Coast Railway, Mr. Billinton 
introduced the powerful bogie express engines, and 
also the bogie carriages, now running on that line. 

Outside his own immediate circle of friends, Mr. 
Billinton was not very widely known, for after he 
succeeded Mr. Stroudley at Brighton, he did not take 
much active part in engineering: matters outside his 
own particular line, and was not a frequent attendant 
at the meetings of either the Institution of Civil or 
the Institution of Mechanical Engineers. 








‘** THE THIRD RAIL.” 
To THE Eprror oF ENGINEERING. 

Srr,—I have read with great interest Mr. Langdon’s 
letter on this subject, which a — in your last issue ; 
and although in many cases I have, with him, found it 
necessary to differ from opinions expressed by learned 
professors on practical my goer] questions, I must say 
that in the present case I entirely agree with the views 
expressed by Professor Silvanus Thom n, in his letter 
to the Times, to which Mr. Langdon refers. 

It may be true that the mode which should be adopted 
for conveying current on ordinary railways has never 
heretofore been seriously di ms | but in this corinec- 
tion we must not overlook the fact that as long as it was 
ony a question of electrifying tube and overhead lines 
wit en gy simple arrangement of tracks, and 
over which little, if any, shunting had to be carried on, 
the third rail, as at present generally adopted, was a 
very satisfactory solution, particularly as its adoption per- 
mitted the use of well-known continuous-current traction 
motors. 

As soon as the question of electrification of railways 
generally had to be considered, all those who had most 
a investigated this subject were, for reasons which 
are too lengthy to be enumerated here, at once convinced 
that if electrification necessarily meant the introduction 
of the third rail, a very large number of our lines would 
never be able to consider such a change of motive power. 
I cannot see wherein lie the large number or gravity of 
those difficulties which Mr. Langdon refers to as insepar- 
able from an overhead system, provided a single-phase 
system—that is to say, a system as only one con- 

uctor per track—can beadopted. Personally, a 
consider that the difficulties in the way of third rail, bot 
as regards laying and operating the same, are much 
greater than any which will be encountered if overhead 
construction be decided upon. 

Mr. Langdon refers to difficulties of construction of the 
overhead system; but I am sure if he considers the 
subject more closely, he will find that with the type of 
pe nef suspensions which would necessarily have to be 
adopted in railway work, there would be little or no diffi- 
culty to span a number of tracks or to find necessary 
supports, such as at present have to be found for signals, 
tele ph wires, &c. : 

That the demand for the overhead system exists 
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amongst railway men is clearly shown by the fact that 
three such responsible and well-known firms as the 
British Westinghouse Company, the General Electric 
Company of America—i.e., British Thomson-Houston— 
and the Allgemeine Elektricitiits Gesellschaft of Berlin, 
have each separately designed and brought out a system 
which they are prepared to guarantee ; with each of these 
systems very high pressures can be used with only one 
trolley-wire over each track, and the results as regards 
efficiency, energy consumption, and acceleration are 
nearly as g as those which are at present being ob- 
tained with continuous-current motors. Even admitting 
that single-phase motors are not quite as good as regards 
efficiency and acceleration as continuous-current motors, 
they would still have the preference, as by their adoption 
the capital cost of electrification of railways can be con- 
siderably reduced, owing to the possibility of doing away 
with sub-stations of every kind, and hence, not only de- 
creasing the ‘capital cost involved, but also the losses of 
energy due to transformation. 

One word as regards the system , by Mr. 
Langdon : Howis the difficulty going to be overcome of in- 
stalling a third rail, say, 3ft. from the top of the permanent 
way, at such complicated places, for instance, as Clapham 
Junction? At present, without the ordinary third rail, 
companies’ servants who have to cross the tracks at 
a such as Clapham Junction have no easy task ; if, 
yesides crossing the track, they have to jump, ever 
— feet, a 3-ft. fence, their life would not be wort 

iving. ie 

I hope in about one year’s time to be in a position to 
show Mr. Langdon an electric railway actually equipped 
and running in this country with overhead wires at about 
6000 volts, and I can assure him that personally I anticipate 
no serious difficulties being raised by the Board of Trade ; 
there is no’ body more anxious not to hinder the progress 
of railways in the direction of improved methods of 
haulage than the Board of Trade. ; 

It appears to me that the Board of Trade can quite 
well be left to itself, and that, for the present at least, 
there is no necessity of a conference of so-called electrical 
experts, particularly in view of the fact that, as Mr. 
Langdon admits, there is little experience in this or any 
other country of the use of high-tension trolley-wires. 
The one exception is the Valtellina line, in which two 
trolley-wires at 3000 volts are located over each track ; 
and notwithstanding wet and smoky tunnels, low bridges, 
and other difficulties, there has never been any serious 
trouble with this portion of the undertaking during more 
than two years this line has been in operation. 

Yours truly, 
Paitre Dawson. 

29, Great George-street, Westminster, S.W., 

November 6, 1904. 





ErraTuM.—With reference to the a in ‘‘ Mis- 
cellanea,” on 613 ante, on the effect of a magnetic 
field on the Réntgen rays, we regret to state that 
numerical slip has crept into our statement as to the dix- 
meter of the moon’s orbit. This is 0.75 x 10", and not 
7 x 104, as printed. This correction makes the state- 
ment in the last paragraph intelligible, since 1 < 10'' 1 
greater than 0.75 x 10", 





Water Suprty or Lercester.—The reservoirs of 


Leicester show a deficiency of nearly 800,000,000 gallons. 
and the outlook is somewhat disquieting. There is no 
likelihood of trouble during the winter months, but « 
heavy rainfall during the winter is hoped for in order tha‘ 
the reservoirs may be filled by the spring ; otherwise, th: 
difficulties will be serious. Steps are being taken to pre- 
vent waste, and in this way a saving of 260,000 gallons 


| per day has been effected during the last month. 
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districts affected. The Midland Wages Board has 
passed through ordeals quite as trying before, and 
successfully. The Conciliation Board of the North 
of England and the Midland Wages Board have 
had under consideration the average prices of iron 
and steel, as usual, and in both cases wages remain 
as before, with no change in rates either to piece- 
workers or menonday-time. This would seem to show 
that, notwithstanding adverse conditions, the iron and 
steel industries are not so crippled as many appear to 
suppose. The Journal rather resents the form in 
which the employers’ section of the board appeals for 
support. But, after all, the employers know best how 
to appeal to employers, just as members of the union 
know how best to appeal to trade unionists, or to 
workers at the trade who are not in the union. 

It has been more than once pointed out that the 
Operative Iron and Steel Workers are opposed to the 
proposed revision of our tariffs. If the union on this 
question represents the views of the workers, there 
can be no doubt as tothe issue. Of course, there may 
be dissentients, doubtless there are. In support of 
that view the Journal calls attention to some of the 
recent meetings of iron and steel companies, one of 
which—the Consett Iron Company, Limited—has paid 
on an average 22 per cent. ever since 1881. In 1900 
and 1901 it paid 50 per cent. ; in 1902, 30 per cent. ; 
and in the two last years 25 per cent. This is not a 
bad record. In another company the rates had been 
for 13 years an aggregate of 974 per cent., and if this 
year yielded what was expected, the whole of the capital 
sum invested would have been returned in the 13 years; 
and yet the value of the assets was equal to 2/. 10s. 
with which to pay every shareholder at par per lJ. 
share. There is also given a table of the wages paid 
at the Krupp Works, the average being 4s. 64d. per 
day, exclusive of the salaried officials. In 1853 the 
wages averaged only Is. 4d. per day; in 1860, 2s. O4d.; 
in 1870, 3s. Did. ; in 1890, 33. 44d. ; in 1900, 4s. 9d. ; 
and last types: 4s. 6$d. There, as here, wages have 
fluctuated, but the net result is an advance in average 
wages from ls. 4d. to 4s. 64d. perday. Over 25,000 
workmen are employed at these works. The editors 
of the Journal, and the officials of the association, 
keep before the members all the more salient points 
of the fiscal and other questions as they affect the iron 
and steel trades. In this way the members are able 
to understand the drift of public questions as the 
affect their industries. In no other way could a number 
of the men get to know the facts, as they may not be 
wide readers, but they do read the Ironworkers’ 
Journa’. 

The report of the Associated Iron - Moulders of 
Scotland states that the membership has been well 
maintained, and that the number of those employed 
had not decreased, as was expected. As in al other 
sections of the Seiaring and allied trades, there 
is a downward tendency; but it states that rumours 
are afloat as to orders being placed, which is hope- 
ful for the unemployed. The withdrawal of notices 
of reductions in wages on the North-East Coast is 
mentioned, though it was stated in the Press that 
they had been issued. But perhaps the report of 
the union is of later date. The financial operations 
of the union have been favourable, for while the total 
income was 1998/. 6s. 8d., the expenditure was onl 
1813/. 15s. 1ld., showing an increase of 184/. 10s. od. 
in the funds. Idle benefit was less than in the 
previous month, and much less than two or three 
months ago. Trade is therefore evidently better on 
the Clyde than it was. The members of the society 
are notified as to the decision of the annual meeting 
of the Federation of the Engineering and Shipbuilding 
Trades as regards the bonus system. Generally, the 
report is a condemnation of the system. The report 
favours payment by the hour, or, where piecework is 
resorted to, such mutual basis of prices as may 
agreed upon by the parties concerned—that is, by the 
firm and its workmen. The report is signed by twenty- 
five representatives of societies connected with the 
groups of trades engaged in the various industries 
affected. The union is taking steps to organise the 
apprentices in the trade, as a preliminary step to their 
inclusion in the society as full members when the term 
of apprenticeship has ended. In this way it is hoped 
to catch hold of all the young learners in the trade, 
and influence them in favour of unionism. 

The report of the Operaiive Cotton-Spinners is by 
no means reassuring as regards the state of trade. 
During the past month the average number of full 
members in receipt of out-of-work benefit was 17.47 
per cent., as compared with 11.75 per cent. in the 
previous month and 26.48 per cent. a year ago. There 
was also a decrease of 35 members in the month, 
but an increase of 51 for the year. There was, on the 
other hand, an increase of piecers, members of the asso- 
ciation, from 7735 to 7820, or an iperesse of 85 in the 
month and of 581 in the year. There is, and has long 
been, a financial loss per week in the piecers’ section, 
the weekly expenditure being about ld. per week 
more than the contributions. The report says :— 





‘* How long such a drain on the funds will be per- 
mitted to go onis a question for the members generally 
to determine.” The united membership was 14,225— 
an increase of 50 in the month and of 632 in the year. 
The number of dispute cases dealt with was 19; in 
the previous month, 13; same month a year ago, 15. 
These disputes were dealt with by the officials and the 
firms. There were 23 accident. cases in the month, 
11 in the month previous, and 10 in the corresponding 
month of last year. There were also 14 claims under 
the Workmen’s Compensation Act—same number as 
in the previous month ; in the same month a year ago 
there were 10 such claims. ‘‘ This Act is of great 
service to our injured members in times when they 
require pecuniary help,” says the report. The sum of 
2571. 19s. 8d. has been added to the superannuation 
fund, which is now 16,576/. 10s. 6d. There was a loss 
in funds during the month of 811/. 6s. 5d. The secre- 
tary reiterates his caution as to unemployed pay caused 
by cotton shortage, &c., and declares that the associa- 
tion will be landed in financial difficulties if no change 
is made in respect of the rule in question. He con- 
cludes :—‘‘I am confident that the time will come 
when the members will regret their action in adopting 
the rule referred to.” 





The report of the National Union of Boot and 
Shoe Operatives is of a gloomy character as regards 
the state of trade. No increase of employment, but 
rather the reverse, is reported from nearly all the 
branches, ‘Things generally appear to be going 
wrong with this industry,” says the report. And yet 
the exhibition at the Agricultural Hall last week 
indicated that the British industry stood high, higher 
than ever in the world’s record of the boot and shoe 
trades. The fact, doubtless, is that the increase of 
machinery is such that the output is greater than 
the consumption. Not that all the people are 
well shod, but they are unable to purchase all they 
need. Speaking generally of all centres, it appears 
that in 378 firms, employing 52,736 operatives, there 
was a decrease in the wages account of 2.7 per cent. 
compared with a month ago, and of 2.3 per cent. com- 
pared with the same month a year ago. In consequence 
of the large number of unemployed it is proposed to 
establish an out-of-work fund, on a similar basis to 
that of the engineers and other great unions, with 


Y | such modifications as may be required for this special 


industry. It appears that the Army contractors and 
the representatives of the union have agreed to a 
‘*statement,” signed by both parties. They now 
propose to induce the Secretary of State for War to 
agree to its adoption as a fair wages statement in all 
future contracts. Fortunately, the disputes in the 
month were few and insignificant. In one case a firm 
enforced a reduction; the members of the union 
resisted, and were put on dispute pay; but non-union 
hands filled their places. In another case men were 
discharged because they would not agree to certain 
changes ; the employers’ section of the board declared 
that the employer was in the wrong; thereupon he 
consented to re-engage all the men except one. Rather 
than continue the dispute the union compensated the 
man. The union has settled the injunction case by a 
payment of 200/., this to include the plaintiffs costs 
in the action. This case is, therefore, at an end, but 
the effect of the injunction continues. 


The position of the iron and steel trades in the 
Midland district has improved. Reports from Wol- 
verhampton state that finished iron continues steady, 
but orders are limited. Marked bars are firm at quoted 
rates, and unmarked iron is in moderate request at 
quoted prices. From Birmingham it is said trade is 
steady, but prices are stated to be unremunerative. The 
mills and forges are working full time, and leading 
makers have sufficient orders on hand to last till 


be} Christmas. Makers of both marked and unmarked 


iron are well engaged at late prices. There has been 
a brisk demand for black sheets, and steel has a ready 
sale, and is no longer affected by German competition. 
More general reports state that the market was 
brighter, with a more hopeful tone. It is said that 
the suspense caused by the dark war-cloud has dis- 
ap _ and there is more freedom in buying as 
well as selling. Inquiries have been more numerous 
than for some time past, and the orders given out 
will insure steady employment till the end of the 
year for at least some branches. The replies of em- 

loyers with respect to the continuation of the Wages 
me} have been all received. It appears that there 
is a strong difference of opinion as to its uses, but the 
reports will not be issued for a short time. In the 
meantime, that of the operatives will have been de- 
livered. Only a proportion of the employers favour 
the board, while the operatives denounce the basis of 
the scale. Still there is a feeling adverse to the ex- 
tinction of a board which has done much to steady 
trade and prevent disputes in the district. Makers 
of best finished iron are not badly off for work, and 
the old rate is well maintained. There has been an 
improved demand of late, but prices have not ad- 
vanced. This is the test applied by many employers 








-—not the demand for material, but the price to be paid. 
No change of importance is reported in the engineer. 
ing and allied trades, nor in the general run of the 
other iron, steel, and metal-using industries. Some 
have been and are slack, others are moderate to { ir, 
with indications of improvement. 


In the Lancashire districts there is a more hopeful 
and buoyant feeling in the iron and steel trades than 
for some time past. On ’Change, at Manchester, last 
week there was a good attendance, and an excellent tone 
prevailed. The general idea seems to be that there is 
a recovery from the depression which for so long has 
oppressed the industry. It is, perhaps, too early to 
appraise the value of the indications, but a hopeful 
feeling will help in the recovery. The distinct ten- 
dency to an advance in pig iron shows a more general 
demand. A better inquiry is reported in the finished 
branches, and more business has been doing, especially 
in bars. Galvanised sheets have gone up, but this is 
mainly due to the advance in the price of spelter. A 
better business has also been done in textile machinery 
sections. The outlook generally appears to be brighter, 
and if only the peace of the world could be secured, 
there would seem to be a more prosperous future at 
hand for British industry in most of the iron and steel- 
using trades. 





The dispute in the cotton trade at Mossley has 
entered a stage in which the operatives declare that a 
strike is in progress, whereas the firm declare that 
there is no strike. It appears that the mill was stopped 
because the'firm could not continue working at the old 
terms. Then the mill was re-opened on the terms of 
the employers. The operatives refused the terms, and 
their association supported them. But imported labour 
seems to have been sufficient to carry on the mill. 
Among the points in dispute is whether a man shall 
attend to more than two mules. The firm wanted 
aman, with two assistants, to attend to three mules. 
The men state that the difference in wages will be 
about 5s. per week, as compared with list prices. On 
the other hand, the firm offered a bonus, and some 
help in labour as regards fetching and carrying 
material. 

At a colliery in the Pontypridd district 1200 miners 
tendered their notices because non-union men were em- 

loyed. At that time there were 70 non-union men, 

fore the notices expired these were reduced toll ; 
of these five joined the union last week, so that six 
only remained. These promised to join, and a re- 
sumption of work was arranged for. 

At the Risa collieries some 1300 men tendered their 
notices last week, but ere the month expires it is hoped 
that some satisfactory arrangement will be arrived at. 
Other miners’ disputes are reported in South Yorkshire 
owing to a new price-list, which the men declared will 
result in a large reduction in wages. In this case some 
2000 are affected. At the Astley and Tyldesley Coal 
Company’s collieries some 700 or 800 came out on 
strike for better terms for coal-getting in difficult 

laces. It would appear that the men are supported 
y the Miners’ Federation. 

A ballot is also to be taken of the North Wales 
miners preparatory to notices being tendered. This is 
alleged to be due to the inactivity of the Coalowners 
Association in reference to the calling of a joint con- 
ference to consider lists and wages questions. : 

It is intimated that the South Wales coalowners in- 
tend to apply for a reduction in colliers’ wages of 5 per 
cent. on the 14th of the present month. 





The Workmen’s Wages and Disputes Board, in con- 
nection with the South Wales tinplate industry, have 
appealed to the British Steel-Smelters and Tin-Sheet 
and Millmen’s Unions to withdraw their notices re- 
garding their secession from the board. 

The strike of the coal-hoisting engineers employed 
in the Illindis coal-mines has ended in a disruption of 
the union, the members of which have, it is said, been 
absorbed by the United Mine-Workers of America. 
Some other American disputes seem to have ended in 
submission by the men, or by a tacit understanding to 
accept work on the terms of the employers. The re- 
cent discoveries of union officials being in the pay of 
employers’ agents have led to uncertainties in the 
labour world, and to secessions from the unions. 








THE RELATION OF CALORIFIC POWER TO 
ILLUMINATING POWER OF GAS. 

In the early part of this year the Board of Trade 
appointed a Gonaniites ‘to inquire and report as to 
the statutory requirements relating to the illuminating 
power and purity of gas supplied by the Metropolitan 
gas companies, and as to the methods now adopted for 
testing the same, and whether any alteration is des r 
able in such requirements or methods ; and, if, s°, 
whether any consequential alteration should be made 
in the standard price of gas.” 

The Committee, consisting of Lord Rayleigh, F.R.S., 
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Sir W. Abney, F.R.S., Robert Farquharson, M.D., 
M.P., Wm. King, M. Inst. C.E., and J. Fletcher 
Moulton, K.C., M.P., reported to the President that, 
after sitting on twenty-one days, and hearing evidence 
from the Metropolitan Gas Referees, from representa- 
tives of the London County Council, the Corporation 
of the City of London, and the three gas companies, 
their recommendations were as follow :— 

(a) That the standard burner to be used for testin 
the illuminating power of all qualities of gas shoul 
remain, as at present, the Sugg London (No. 1) 
Argand burner, and that the chimney to be used there- 
with should be of uniform size—namely, 6 in: long and 
liin. internal diameter. 

(b) That for the purpose of determining the nominal 


was emphasised, and some of the deficiencies were 
supplied. 

e following table has been compiled to embody 
this additional information, and whilst it shows that 
much further research is necessary, it will be of consider- 
able value, in view of the increasing use of gas for heating 
and motive-power purposes. The first three items in 
the table have been inserted by the compiler. The 
latter half of the table was adduced by the South 
Metropolitan Gas Company as indicating that the 
lower grades of gas are almost as good as the higher, 
for use by the incandescent system. The view adopted 
by the Gas Light and Coke Company is opposed to 
this, and the point can only be definitely settled by 
complete analyses of the gas used, and by the measure- 





Tests MADE FOR OR SUBMITTED TO THE METROPOLITAN GAS COMMITTEE OF THE BOARD OF TRADE 
(Lorp RayLeicH, CHAIRMAN). 



























































British THERMAL 
Un — Cusic DIFFERENCE IN Illuminati 
‘OoT. uminatin : 
KinD OF GAS AND TIE ORIGIN. — Power a Begone! — 
Teese ets | ee + 6 Caper mens. a1 sigma 
Gross. Net. |B. Th. U. Per Cent. 
| P. Mahler 
Coal gas made at Villette oe ss os | 629 Specific .4033 | 10,744) Calories 
Coal gas made from Commentry coal... nm --| 652 gravity of -4040 =| 11,111} per kilo- 
Cannel gas made from Niddrie cannel 715 gases od 7,735) gramme 
candles 
Gas as supplied to the City of London 620 P 16.0 V. B. Lewes. 
Coal-gas rel a is ie “a os as 625 ¢e | aa ei 12.0 (a) ‘A 
Pure WAteR-EBS ooo en Gaal 320 280 | 40 12.5 nil 
Yoal- supplied by the South Metropolitan Gas' 
"Copa ae bi Je Sigs ss ..{ 560 ees Caer 13.0(b) | OC. R. Bellamy. 
Gas as supplied by the Liverpool Gas Company | 712 a | os 20.0 (c) - 
Ditto South Metropolitan Company ..| 595 ae | ae es C. O. Carpenter. 
Ditto Ditto | 610 aoe tees 14.6 C. Vernon Boys. 
} lied by the Commercial Company .. ad 610 $4 re ‘ 15.22 - ~ 
mabenles <i Ditto i . | os is Pe Sa = pee A 
G lied by the Gas Lizht and Coke Company.. 616. va aa e 5.51 ‘ i 
ae Ditto . Ditto “ | 628 567 61 9.71 16.3 P. F, Frankland. 
Gas as supplied by the South Metropolitan Company..| 582 5:9 53 9.11 | 14.4 pm oe 
Gas as pe hd the Gas Light and Coke Company 616 565 51 | 8.33(d) | 16.5 G. C. Trewby. 
Coal-gas made by the Gas Light and Coke Company. .| 626 570 56 | 9.0 (ad) 15.5 * <é 
Carburetted water gas made by the Gas Light and Coke) s | 
Colnnelg! S57 ee ee ee ee aa ef OS 555 | 48 | 8&0 (d) 19.0 ~ = 
Mixture of ditto, 2 vols. codt-gas to 1 vol. C. W. gas...) 616 565 51 8.33 (a) 1.5 - |» ‘5 
| | i hi Damier et a 
Percentage by Volume in the Gas. | I | | | Illuminating 
Illuminants. Carbonic Oxide.; Oxygen. _- _ _ | _— | - Power. of 5 Cubic 
(CoHy, &c.) | (CO.) | (0.) | | Feet in Mantle. 
0.6 | 8.8 02 (4 498 | 451 47 9.44 8.59 (e) 59.80 (f') 
1.4 8.0 0.4 3 641 493 48 8.87 10.07 60.92 
1.4 100 0.2 [an | 555 493 62 11.17 10.10 59.75 
2.0 7.8 0.6 o 533 485 48 | 9.00 11.03 63.30 
1.4 10.4 02 18 615 | 465 50 | 9.71 11.04 62.10 
0.6 9.0 02 Jue. 510 450 60 11.76 11.13 61.70 
1.6 10.8 0.2 = | 567 | 512 55 9.70 11.26 61.80 
17 | 9.6 03 | 2 4 563 | 612 61 9.06 11.77 62.90 
27 7.2 C3 [SE 572 519 53 9.26 12.09 | 62.66 
2.4 | 9.8 0.2 BS 563 507. | 56 9.94 12.24 60.00 
18 | 7.8 02 |8 ~ 553 503 | 50 9.04 12.26 64.20 
3.4 78 1.6 |33 554 495 59 «| «(10.65 13.50 60.83 
2.6 | 8.2 0.2 44° 639 574 65 10.17 13.54 | 61.80 
3.2 7.4 0.4 Sa 651 590 61 9.36 13.83 | 61.30 
3.2 } 7.8 0.4 |* = 582 532 50 8.59 14.06 64.30 
3.0 | 7.6 0.6 | 3 g 597 635 | 62 | 10.39 14.10 62.22 
3.2 9.8 0.4 | S59 650 589 61 | 9.39 14,22 63.70 
40 8.2 06 | #3 617 570 47 7.61 14.30 64.80 
3.6 | 7.8 0.4 oe 621 563 58 9.324 14.49 62.60 
4.0 | 8.0 0.4 2 651 693 | 58 8.91 14.73 64.20 
4.6 | 9.0 0.4 8 640 587 53 8.28 15.58 66.00 
5.0 | 9.2 02 12 674 605 | 69 | 10.2 15.75 64.40 
5.4 | 8.0 | 0.4 A 631 581 50 7.92 16.10 65.90 
5.6 8.4 } 0.2 g 712 648 64 | 8.99 16.49 65.90 
5.2 8.6 | 04 Lo 712 660 52 | 7.30 16.94 69.10 
i Average... | es 5% | | | 55.56 | 9.36 | | 
(a) Estimate. 


(b) INuminating power Gesignated by testing at the 5-cubic-foot rate if tested at 16-candle rate, probably 14.4 candles. 


Calorific power as tested by V. B. Lewes. 


(c) Tested in a flat-flame burner: average condition of Liverpool gas. 


(d) Average of a number of teste. 
(e) Tested at the 16-candle rate. 


(f) Tested in an incandescent burner with the same burner and mantle; with the same hourly quantity of gas for all the 
series, from 8.59 to 16.94 quality. The air was adjusted to the Bunsen burner, so as to get maximum illumination in the 


mantle with each separate quality of gas. 


illuminating power of gas of any quality the gas 
should be burnt in the standard burner at the rate of 
5 cubic feet an hour. 

(c) and (d) That provision should be made for official 
testing of. illuminating power in a flat-flame burner, 
of a kind to be mere oe Bn by the Gas Referees, and of 
the calorific power ; and that the results of such tests 
be recorded and notified to the various authorities and 
companies concerned and to the Board of Trade. _ 

e) That the existing statutory provision, which 
reuires the gas to be wholly free from sulphuretted 
hydrogen (which is, in fact, impracticable), should be 
modified, and that for the future the test which the 
gas should be required to pass should not be more 
severe than that specified in the schedule to the Gas 
Works Clauses Act, 1871. j 

J) That the obligation placed upon the companies 
with regard to the removal of the sulphur impurities 
(other than sulphuretted hydrogen)should be abolished, 
bot that testing for information only should continue 
to Le made in such manner and to such extent as may 
be prescribed by the Gas Referees. 

in the course of the evidence submitted to the Com- 
niittee, the present dearth of accurate information as 
to the relation of calorific power to illuminating power 


ment of the quantity of air supplied to each varying 


too, of the relation between these results and the illu- 
minating power of the gas as found by burning in the 
standard Argand, must include details of the rate per 
hour at which the latter test was made. The analysis 
of the gas would need also to be more complete than 
is given in the table by the South Metropolitan Gas 
Company. To the table a column might have been 
added giving the calorific power per candle of illumi- 
nating power ; but inasmuch as the latter figure has 
been determined by a variety of methods in the 
several tests, it would have provided a comparison 
which would have been misleading. 








Braziu1an Steam Navication.—The report of the New 
Brazilian Lloyd for 1903 shows a net profit of 112,884/., 
reduced by allocations to the reserve fund, depreciation, 
&c., to 52,7611, This is equal to nearly 4 per cent. on 
the share capital. It is not pro; , however, to pay 
any dividend for the Bimre ear, but to apply the profit in 

uction of the in pbtednens of the company to the 


Bank of the. Republic; this indebtedness stood: at the 





close of 1903 at 164,0297. 


grade or composition of gas employed. Any definition, | y 


THE APPLICATION OF DRY-AIR BLAST 
TO THE MANUFACTURE OF IRON.* 
By James GAYLEY. 

THE atmosphere, which plays such an important part 
in the manufacture of iron and steel, is the most variable 
element to contend with in its several processes; and 
particularly is this true of the blast-furnace process, which 
consumes air in large quantities. At no time since the 
blast-furnace became an important and widely-used appa- 
ratus—even when it was operated in the most crude 
manner—have the variations in composition of the raw 
materials used been as frequent and as great as the varia- 
tions in humidity of the atmosphere. Great and im- 
| eanera improvements have been made in the blast- 

urnace and its accessories, as in the hot-blast stoves, the 
increase in size and change in the shape of the furnace, 
more efficient blowing-engines, the increased protection 
given to the bosh walls, and in the careful preparation of 
the raw material, all of which have exerted a pronoun 
influence on the furnace operations from a metallurgical 
standpoint. During the past eight years but little advance 
has been made in this direction ; the fuel consumption 
has not diminished, nor has there been any material 
increase in production. Within this period, however, 
there has been witnessed the greatest development in 
appliances for the economical handling of material, and so 
complete has been the work in this direction that, except 
in isola’ cases, in this country at least, a further 
extension does not hold out much promise of a satis- 
factory return on the investment required. It seemed 
that, with the exception of the agony) we had about 
reached the limit, for, like a stron 1, the atmosphere, 
with its humidity as variable to-day as when first blown 
into a primitive blast-furnace, appeared to stand as a 
barrier to further progress. In furnaces using ore from 
the Lake Superior district the raw material, amounting 
to about 7200 lb. per ton of iron, varies in composition 
within 10 per cent., and is as uniform as human skill can 
make it ; but the atmosphere, of which 11,7001b. are con- 
sumed per ton of iron, varies in its content of moisture 
from 20 per cent. to 100 per cent. from day to day, and 
often in the same day, thus rendering the process, even 
with the best appliances, an uncertain one, and dependent 
on the caprice of the atmosphere. 

The desiccation of the air used in blast-furnaces to such 
extent as to cause a practical elimination of the moisture, 
or its reduction to a small quantity, and maintaining it 
uniform, must, of necessity, contribute in a very marked 
degree toward the attainment of uniformity in the furnace 
operations ; and the advantages from desiccation can be 
p< ger ae only after due consideration is given to the 
volume of air that is consumed per minute, and the large 
amount of moisture which it contains. Managers of blast- 
furnaces are familiar with the chilling effects produced in 
the hearth by a tuyere that is leaking, which immediately 
results in a deterioration in the grade of the iron, and yet 
the quantity of water ordinarily entering the furnace 
under these conditions is ne grey in excess of the 
quantity carried in, like a steady stream, by the atmo- 
sphere during a period of the average humid conditions 
prevailing in the summer season in this country. 

It has been deemed preferable in this communication to 
—— the quantity of moisture contained in the atmo- 
sphere as grains of water per cubic foot of air, inasmuch 
as the quantity of air blown into blast-furnaces is ex- 
pressed in cubic feet. With air —- one grain of 
water per cubic foot there is passed into the furnace, for 
each 1000 cubic feet used per minute,  orsenasem 4 one 
gallon of water per hour, e furnaces of average size in 
the Pittsburg district consume about 40,000 cubic feet of 
air per minute, which would pass into the furnace 40gallons 
of water per hour for each grain of moisture contained in 
a cubic foot of air. The quantity of moisture in the air. 
taken from daily readings by the observer of the Uni 
States Weather Bureau at Pittsburg, is set forth in 











Exhibit I. 
Exhibit I. 
| | 
| Gallons of Water 
Grains of | Entering 4 aed Hour 
ret Average Water per | into a Furnace 
Temperature.) Cubic Foot | using 40,C00 Oubia 
of Air, Feet of Air per 
‘ Minute. 
January... 87.0 218° 87.2 
February 81.7 1.83 | 73.2 
arch .. be 47.0 3.4 | 136.0 
Api 51.0 3.0 | 120.0 
May + és 61.6 4.8 192. 
June... = 71.6 5.94 237.6 
July .. i 76.2 5.6 224.0 
August .. . 73.6 5.16 206.4 
September... 70.4 5.68 227.2 
October a4 56.4 | 4.0 160.0 
November re 40.4 j 2.35 94,0 
December <i 36.6 2.26 90.0 


| } | 

The above exhibit, like all records made by the Weather 
Bureau, is from observations taken on the top of a high 
building, and does not correctly indicate the condition of 
the atmosphere at the furnaces where the air is used. In 
fact, at one of the steel works in Pittsburg observations 
made simultaneously at three separate stations showed 
quite a little variation in moisture. For the porpide of 
comparison with observations of the Weather Bureau, 
there is shown in Exhibit IT. the average monthly content 
of moisture in the air at the furnaces, the observations 
being made at 9 a.m. 

* Paper read before the Iron and Steel Institute at 
New York, October 25, 1904. 

Norg.—All tons are gross tons of 2240 1b., and all tem- 





peratures are Fahrenheit. 
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Exhibit II. | 
Grains of Water per 
Cubic Foot of Air. 
January _ a ee ° 2. 
February fas 2.7 
March .. 3.1 
April .. 3.3 | 
eee 4.7 | 
June 7.3 
July 7.0 
August 7.1 | 
September 6.4 | 
October 3.2 
November 3.3 
December 3.0 


The variations in moisture from month to month set 
forth clearly the conditions as to atmosphere with which 
blast-furnaces in this country have had to contend. If 
these conditions were uniform throughout the whole | 
month, it would not be a difficult problem to deal with ; | 
but, unfortunately, they are not uniform, and it is in- | 
structive to note the changes which occur from day to day 
in the same month. In Exhibit III. is shown a record 
worked out from data furnished by the Pittsburg Weather 
Bureau. These observations represent a different period 
to that shown in Exhibit I.; they were taken at 8 a.m. 
and 8 p.m., and show the grains of water per cubic foot of 
air at the time observed, for the months of January and 


July. 
Exhibit III. 





aaa January. July. 
oP Grains of Water. Grains of Water. 
8am 8 p.m, 8 a.m. Spm 
1 1.96 3.06 7.24 7.48 
2 2.55 3.66 8.23 7.98 
3 2.46 3.80 8.50 7.48 | 
4 2.07 2.27 8.50 7.48 | 
5 1.81 1.12 8.46 7.72 
6 0.99 1.12 6.50 8.24 
7 1.16 1.67 8.78 7.47 
5 1.49 1.88 7.98 7.24 
9 1.96 2.19 6.78 5.94 
10 1.81 1.88 7.48 6.35 
11 1.74 1.55 7.98 7.48 
12 1.55 1.07 6.73 6.35 
13 0.99 1.55 5.94 4.84 
14 1.61 1.81 6.55 5.74 
15 1.67 1.96 5.74 5.19 
16 2.04 2.27 6.35 6.35 
17 2.45 3.29 7.72 7.98 
18 1.81 1,32 7.24 7.24 
19 112 -1.16 | 824 7.48 
20 1.43 2.11 | 7.48 7.24 
21 2.11 1.88 7.72 7.38 
22 1.88 1.88 6.78 5.74 | 
23 0.91 1.17 7.43 6.35 
4 0.99 211 6.56 6.11 | 
25 0.69 1.83 6.05 7.74 
26 0.61 0.99 7.72 7.32 } 
27 0.56 0.88 7.98 7.48 
28 0.72 0.70 6.56 5.74 | 
29 0.76 0.80 6.14 5.01 | 
30 0.95 1.12 5.74 6.35 
31 0.7 1.41 6.56 5.19 


It will be observed in the preceding exhibit that, while 
the moisture in the atmosphere in the month of January is 
much less than in July, yet the percentage of variation is 
greater. In order-to illustrate more precisely the exact 
conditions with respect to the atmosphere under which 
blast-furnaces must be operate], there is shown in Ex- 
hibits IV. and V. a record of observations taken each 
hour in the day; and in order not to make the data too 
burdensome, the months of April and October have been 
selected, as they represent months between the warm and 
cold seasons, and will also serve for comparison with 
January and July, as shown in Exhibit ITI. 

It should be stated with reference to Exhibits IV. 
and V. that observations were taken with a stationary 
instrument, which shows results somewhat higher, and 
not’ as accurate, as those taken with a whirled psychro- 
meter. Nevertheless, they were taken with the same 
instrument, and are relatively correct. By simply 
multiplying the grains of moisture by 40—which repre- 
sents the number of gallons of water entering a modern 
furnace per hour, for an amount of one grain of moisture in 
a cubic foot of air—a clear idea can be had of the gallons 
of water entering the furnace per hour for the various 
conditions of humidity. The changes are great, not only 
from day to day, but from hour to hour in the same day, 
and often they are very abrupt. These records were 
made at a furnace plant located on the bank of a river, 
where the conditions exist for an increase in humidity as 
compared with higher ground; and to what extent the 
abrupt changes may have been caused by the presence of 
steam in the atmosphere—absorbed from spraying of the 
hot pig beds, the blow-off from boilers a exhaust from 
engines, or.from a rainstorm, when the humidity decreases 
suddenly—it is impossible to say. How frequently has it 
happened in the experience of every furnace manager 
that the furnace has gradually or suddenly lost its hearth 
temperature, and produced a grade of iron either un- 
desirable or unmarketable, without any visible cause. 
Tuyeres are examined for leaks, the raw material in the 
stockyard is carefully inspected, and usually the coke is 
condemned, A more intimate acquaintance with the 
atmosphere would have provided a correct and ready 
reason, for the variations therein are not only many times 
greater than in the raw material, but a greater weight of 


estimated ; and have dismissed the subject with the con- | 
clusion that to extract the moisture the game was not 


| worth the candle, or in a spirit of resignation accepted it | 
|—like storm and sunshine—as a condition beyond our | 


control. This conclusion has, no doubt, been reached by 
a consideration alone of the quantity of fuel necessary to 
dissipate the moisture in the furnace hearth, based on 


| observations of the humidity of the atmosphere taken | 


saving of fuel per ton of iron waz net obtained in the 
winter as compared with the summer season, as the 
records show a much less amount of moisture in the atmo- 
sphere, the reason being that blowing-engines at blast- 
furnaces do not receive air of the dryness shown in the 
exhibits above. In summer the windows and doors of the 
blowing-engine room are wide open, and the supply of 
air, with reference to humidity, is practically that of ‘the 
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REFRIGERATING CHAMBER 


(0559.8) 


outside the b!owing-engine room ; and this quantity, while 
important, does not indicate a great saving in fuel. 

much greater importance is the variation in moisture from 
time to time, and the margin of heat carried in the fur- 





it is used per ton of iron. 

It is true that the atmosphere has been recognised by 
many metallurgists as the cause of many ro 
irregularities in blast-furnace operations, but it is doubtful 
if its influence has been adequately recognised. Many 
writers on metallurgical subjects bos considered the 


serious | 


nace to compensate for these variations, which margin is 
invariably serge’ and every furnace manager is aware of 
its existence from the way in which he is required to 
manipulate the hot-blast temperatures, and from the 
silicon in the metal, which is the thermometer of the 





moisture in the atmosphere, and calculated the absorption 


of heat necessary for its dissipation —and invariably under- | 


hearth. 
It has often been a matter of surprise that a greater 





COMPRESSOR ROOM 


ae mye ; but in winter they are nearly or quite clused, 
and the entering air has mixed with it all of the steam 
that leaks from the engine, and is contaminated there- 
with. Records taken over a number of years show that 
there is not a very great difference in the moisture in 
atmosphere between observations taken outdoors in 
summer and in the engine-room in winter. In Exhibit VI. 
are monthly records ewes a comparison hetwe 2n winter 
and summer months, the observations having been taken 

| indoors and outdoors respectively. : 
A comparison of the data given in Exhibit VI. with 
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Exhibit II. would suggest that a great advan could 
be derived by leading pipes from outdoors to the inlet- 
valves of the air-cylinder, and it certainly appears that a 
material advan could be gained. So impressed was, 
the writer with this.conclusion that. the blowing-engines 
at a furnace under his direction were so a in the 
month of January, and continued to draw the supply of 


Fig. 4. 


were really the most troublesome feature, and that nothing 


less than maintaining the atmosphere uniform with respect 
to humidity would prove of any material advantage. The 
saving in fuel through such uniformity could not be 
accurately set forth. The amount of fuel necessary for 
the decomposition of the moisture in the blast can be 
closely arrived at, but to what extent that which might 
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air from outdoors throughout the year. The excellent re- | 
sults expected in the winter season did not materialise, or, | 
ote were so slight, as compared with a companion | 
urnace not so equi » as to argue against any 
extension along that tre This experience suggested 


the conclusion that while the air in the engine- 
room was higher in its amount of moisture, through 
its admixture with steam, than the: outside air, yet 
it vas not subject to the same variations ; and, further, 
tha: these variations, which were often sudden and great, 
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be designated as the surplus of heat, utilised for counter- 
acting the variations in moisture, could diminished, 
must of necessity be an approximation, as there existed 
no tangible data for estimating it. Nevertheless, the 


saving therein was deemed to be considerable. 

It may reasonably be assumed that in order to deter- 
mine the most feasible method and apparatus for extract- 
riment must 
the moisture 
and refrigera- ! 


ing the moisture a wide field of ex 
covered. Various schemes for absor ing 
were worked out, and in turn abandoned, 


tion by means of anhydrous ammonia was chosen. 
After many preliminary experiments an insulated chamber 
containing coils of pipe, and of sufficient size to treat the 
air from a blowing cylinder 3 ft. in diameter, was built. A 
small ice machine was installed to circulate the ammonia 
through the coils, and the air was admitted to the refri- 
gerating chamber from an auxiliary chamber in which 
steam could be introduced at will, thus making it possible 
to treat, at any time, air containing the maximum amount 
of moisture with which it would be necessary to contend 
in the summer months. In this experimental plant air 
was treated under a variety of conditions for quite a 
period, and from the data obtained the equipment for a 
modern furnace was worked out. 


Exhibit VI. 


Winter 
Grains of Water gen 
Cubic Feet of Air. 


4.6 


Month. 


January .. 
February .. 
March 
October .. 
November 
December 


alates 
coors 


Summer. 
April 
May 
June 
= , 
uy oe on 5 
Sepvember ee ee oe 5. 

The Isabella furnaces of the ae Steel beng and 
located at Etna, Pa., a suburb of Pittsburg, were selected 
as the plant at which to instal the apparatus for applying 
the dry-air blast. : 

The lines and dimensions of this furnace are shown in 
Fig. 1, and represent the usual construction of furnaces 
in the Pittsburg district. The furnace is blown with 
twelve 6-in. tuyeres, and is a with four hot-blast 
stoves. Blast is supplied by three blowing-engines having 
the following dimensions :—Steam cylinder, 44 in, in dia- 
meter; air cylinder, 84 in. ; stroke, 60 in. 

In Fig. 2 there is shown in elevation the ammonia 
compressors, condensers, and the refrigerating chamber. 
This view of the refrigerating chamber shows it to be 
connected for the direct expansion of ammonia; but as 
the escape of ammonia-gas through a broken pipe or 
leaking joint might imperil the life of anyone in the 
chamber at the time, it was decided to adopt the brine 
system, and the pipe connections are as shown in Figs. 
3 and 4, representing the refrigerating chamber in end 
view and vertical section. The refrigerating chamber is 
— on the inside with plates of compressed cork 2 in. 
thick. 

The ammonia machines are of the one type, and 
were built by the York Manufacturing Company, York, 
Pa. The dimensions are as follow:—Diameter of bigh- 
pressure steam cylinder, 28} in.; low-pressure, 56 in. ; 
compressor cylinder, 22} in. ; stroke, 36 in. Two com- 
pressors were installed in order to have one in reserve at 
all times, as a furnace operating on uniformly dry air 
cannot be subjected to ordinary atmospheric conditions 
without serious results, and frequently on very humid 
days the assistance of the second engine might be 
required. Each compressor has a capacity of 225 tons 
ice-melting effect. ‘ 

Fig. 5 shows the brine-tank, in which are twenty 
coils of pipe of the dimensions shown in the diagram. 
The coils are covered with calcium chloride brine having a 
specific gravity of 1.21. The return brine from the 
refrigerating chamber flows into the top of the tank, is 
cooled by the ammonia expanding between the outer and 
inner pipes, withdrawn therefrom by a pump, and forced 
back through the pipe marked ‘‘brine-inlet” into the 
2-in. or inner pipes, where it is cooled below the freezing- 
point, and thence into the coils in the refrigerating 
chamber. The ammonia enters at the bottom of the 

ipes, thus travelling in the opposite direction to the 
and by expanding between the 2-in. and 3-in. pipes 
cools the brine both in the tank and in the inner pipes. 
Forty thousand gallons of brine are required in the 
system. 
In Figs. 3 and 4 is shown the arrangement of pipes 
in the refrigerating chamber. There are in each ver. 
tical line of coils seventy-five 2-in. pipes 20 ft. long, 
and in the chamber there are sixty vertical lines of ok 
the whole representing 90,000 lineal feet of 2-in. pipe in 
the chamber. ‘The pipes in each vertical coil are 
in staggered position to insure better contact with the air. 
The series of coils is divided into three sections and fed 
through a 4-in. header, and discharges into a 6-in. header, 
thence into a ee, which the brine flows to 
the brine-tank, its fe ing arranged to cause the brine 
to flow in a direction opposite to that of the air. As the 
8 between the pipes would become ont reduced. 
through the accumulation of frost, which might diminish 
the efficiency of the blowing-engine, a blower was installed 
to force air into the refrigerating chamber ; and in order 
to secure a uniform distribution of air over the coils re- 
volving electric fans (marked A and B) were in the 
8 underneath, so that all the coils would frost alike. 
he entering air, according to its humidity, deposits the 
moisture in the form of water or frost on the lower pipes, 
and as frost only on the upper pipes, and passes from the 
top of tne chamber to the blowing-engines at a tempera- 
ture of freezing, or below, and with  viserones 4 @ uniform 
amount of moisture. When the pipes e covered with 
frost, the cold brine is shut off from several vertical lines of 
coil at a time, and through an auxiliary pump and line of 
5 brine that has been heated in a tank with steam is 
orced through, and in a few minutes the frost is melted. 
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Connection is then made with the cold-brine system, and 
frost begins to deposit quickly. The frost which has 
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melted off the pipes collects in a trough in the basement 
floor, from which it flows into the supply tank for the 
condenser. i 

The dry-blast plant is constructed throughout in the 
most substantial manner, for it is obvious that an appa- 
ratus treating such an important element of the process as 
the atmosphere could not be practically applied to a 
modern furnace in an experimental way, but must of 
necessity be as ample in capacity and as substantial in 
construction as any of the present-day accessories of the 
furnace stack. 

The dry-blast plant was put in operation on August 11, 
1904. The furnace was making a grade of iron suitable 
for the basic open-hearth furnace, containing less than 


formity is considerable, it should not be lost sight of that 
this represents the beginning of operations, and there 
was still much to be learned with respect to manipulation 
of the dry-blast plant. 

The effect of reducing and making more uniform the 
moisture in the blast was clearly shown when, during a 
period of excessive humidity extending over three days, a 
neighbouring furnace charged during this period an extra 
quantity of coke and increased the quantity each day in 
order to maintain the grade of iron, while the Isabella 
furnace, operating on dry blast, was in no wise affected. 

On ay oy 10 it was found necessary to make some 
repairs fo the compressors and to make connections to a 
new brine-header for thawing off the coils, and the burden 
was lightened accordingly. After these repairs had been 





1 per cent. silicon, with an ore mixture consisting of 50 per 
cent. Mesaba ore, the balance being soft hematites from 
Michigan. The mixture showed a yield by analysis of 
53.5 per cent. iron. The coke used was ship from 
two mines and contained on an average 10.5 per cent. and 


12.5 per cent. of ash respectively, and also varied con- | 


siderably in ash. In order to obtain correct data from the 
use of the dry blast, it was determined beforehand that 
no changes in any particular were to be made in the 
operation of the furnace, other than the introduction of 





made, the burden was again increased, and from Sept- 
| ember 17 to 30 inclusive the furnace showed an average 
daily output of 452 tons, with a coke consumption of 
| 1729 lb. per ton of iron. 

In order to show what changes have been made in the 
| ey x er by ing it through a refrigerating chamber, 
| the following daily records of apentene, as set forth in 
Exhibit VIII., will give a very clear idea. 

During a period of thirteen days the average moisture 


dry air, and this has been rigidly adhered to. In the jin the atmosphere was 5.66 grains per cubic foot, and in 

data following a comparison is made between the opera- thedry air 1.75 grains ; 69 1b. of water were removed from 

tions of the furnace using dry air after August 11 and | the blast per ton of iron produced, which represents an 
e 


those from August 1 to 11, w 
the atmosphere under ordinary conditions. A compari- 


n the furnace was using | average of 23,192 lb. (equivalent to 2784 U.S. gallons) for 


the twenty-four hours. This weight was calculated from 


son with the previous month would show a greater | the volume of air blown into the furnace, as shown by 





economy in coke, but since a change was made in the ore | piston displacement. For four days during the above 


mixture in the latter part of July—which gave a lower | period the water caught in the tank underneath the re. ! 


Fig.6.nwe12 3 4 5 6 7 8 9 107 12 139 14 15 16 17 18 19 20.21 22 23 26 25 26 27 28 29 


TONS IRON AVERAGE 
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coke consumption per ton of iron—a comparison of data Exhibit VII. 
when using dry air with that obtained in August prior to Without Dry Blast 
its use, and with the same ore mixture, would more accu- 4 ; Coke 
rately show the benefits derived. The burden on the fur- Product. Consumption 
nace from August 1 to 11 inclusive was as follows :— Tons. Lb. 
Lb. August 1 ad oo 
ee 7 
Rseeeintls ae okt akc sea ay? » 8 siz ane 
Stone is " if di ee = -. 5,000 a : ie bonny 
On August 11, 5 per cent. increase in burden was put 4 6 te 6 5% 310 2280 
on the furnace, and later in the day 33 per cent. of i ” 7 i Se a 2116 
blast was used. As scon as this small quantity was intro- ” 8 ae Ae adr a 300 2012 
duced, its effect was noticeable by a brightening of the * 5 =. aoe 
tuyeres and an increasing temperature of the cinder. = 306 2266 
After this change in burden had come to work, and the ‘z [ah teen eee 
condition of the furnace showing, if anything, more satis- Average + 858 2147 
factory, an additional 5 per cent. of burden was put on —— —_ 
with confidence, feeling assured that an increased use of , 
dry blast would offset the increased duty on the furnace. With Dry Blast. 
From this period on the burden and volume of dry blast August25. ww ww we 4B 1766 
were increased more slowly until, on August 25, the » 26 2 “? oa ps ao 
furnace, using dry blast entirely, had the following burden Go epee tis Meme 1462 
at work ;— ORS Nin. ie a 1763 
Lb. 2 A SBC 1804 
Coke +“ 2s - * “4 ne -- 10,200- | ea | an A $f 462 1722 
GY EE SEU GREE: Sa RERR Gs Bit ES Ce ees 1729 
Stone - i =< ee o¢ se -- 6,000 | me 2 472 1642 
thus in two weeks obtaining an increase in burden of | » 8 458 1648 
20 per cent. The record of the furnace from August 1 ” : = 4 
to 11, prior to the use of the dry blast, and from | eee 400 1683 
Angust 25 to September 9 inclusive, using all dry blast, | ee 400 1734 
is shown in Exhibit VII. | ve 397 1952 
9 472 1642 


m | 

In Fig. 6 there is graphically set forth the record of | ” 
furnace operations from August 1 to September 9 inclu- , > ma 
sive. This shows the increase in output and reduction in | sr: Lge _ 
coke consumption corresponding to the increase in | frigerating chamber amounted to an average of 21,561 Ib. 
burden. There is also shown the varying conditions of | (equivalent to 2588 U.S. gallons) for the twenty-four hours, 
humidity from day to day, which represent the average | which is as close an agreement as could be expected, con- 
humidity for each 12-hour period, and the change in | sidering that the figures donot represent the same number 


humidity after being treated in the dry-blast apparatus. | of days, and the difficulty in accurately determining the 
While the reduction in moisture and its increase in uni- | volume and humidity of the air supplied in a given period, 


It is found sufficient in practice to thaw the frost off the 
pipes every three days. The coils are divided, for the 
purpose of thawing off, into three sections, each repre. 
—_ the ae = of — or section is thawed 
each day, and in this way the work of refrigeration is 
mot interfered with, a. 

As the dry blast was supplied to the furnace it became 
necessary to reduce the revolutions of the blowing. 
engines, since the air supplied to the engines was lower 
in temperature than with the natural atmosphere, and 
contained more oxygen per cubic foot, and the tendency 
of the furnace was to drive too fast. Before applying 
the dry blast the engines were running at 114 revolutions 
and supplying 40,000 cubic feet of air per minute ; the 
revolutions were ory reduced to 96, thereby reduc- 
ing the volume of blast over 6000 cubic feet pez minute 
and increasing the efficiency of the engines by 14 per cent. 
With dried blast, 96 revolutions per minute of the blowing- 
engines burned nearly 1 per cent. more coke and produced 
89 tons more pig iron in twenty-four hours than 114 re 
volutions on natural air. The reduction in the revolu- 
tions resulted in a gain of 150 degrees in temperature of 
the blast, which even with this increase, through lack of 
area in the waste-gas ports of the stove, did not average 
above 870 deg. 

The average analysis of the gas for ten days prior to the 
introduction of the dry blast showed CO, 22.3 per cent. ; 
CO., 13 per cent., with an average temperature of 
538deg. Later, with dry blast used entirely, the average 
analysis was CO, 19.9 per cent. ; CO., 16 per cent., with 
an average temperature of 376 deg. This reduction in 
temperature of 162 deg. is a necessary consequence of the 
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Exhibit VIII.—Refrigerating Chamber. 
) ! 
| Grains Grains | Grains 
| tS) 0! of 
| Tem- | Water | Tem- Water | Tem- | Water 
| pera- | per ra- r | pera r 
| ture. | Cubic | andng j Cubic | ture. Cubic 
Time. | | Foot of Foot of | Foot of 
| | Air. | Ale | Air. 
| (pow Me 3 os 
siglalglelglelgielzlelg 
SlIBI/S S/S iSBlS B/S Bie) 8 
s g\=|é S/6)/8/6/8/6\4)/¢ 
Gam. | 68 | 2t |5.19/1.33| 70 | 22 |6.85/1.70| 77 | 22 |3.94/ 1.48 
7 5, | 68 | 20 |5.02/1.24| 71 | 22 |6 78/177] .. | .. |408) 1.29 
tent 70 | 20 |5.56/1.55| 69 | 22 |6 67/1.62 w. /4.22) 1.42 
a, 73 | 20 |5.37/1.46| 73 | 22 '6.78)1.70| 71 | 25 |4.85/ 1.36 
10 ,, | 74 | 20 |5.47/1.81] 74 | 22 (678/170 .. 6.02) 1.48 
lL ,, | 77 | 20 |5.56)1.53| 77 | 23 |6 67/1.70 .. 6.19) 1.55 
12 ,, | 77 | 21 /6.04/1.53| SL | 23 |6.56 1.62) &1 28 5.37/1 70 
1pm. | 80 | 21 |6.04/1.42/ 78 | 24 6.56|1.70 .. 4.85) 1.62 
2 ,, | 81 | 22 |614/1.60| 82 | 25 |6.56/1.90 .. /485] 1.62 
3 ,, | 81 | 23 [5.74/1.60) $1 | 24 |6.19/1.74] 84 29 (5.02/1.70 
ts 82 | 23 |5.74/1.55| 81 | 24 |6.19/1.42 .. {4.68 1.48 
5 ,, | 82 | 22 |6.04/1.62/ 80 | 24 |6,14/1.48 4.85) 1.60 
6 ,, | 82 | 23 |5.04/1.65| 75 | 24 |5 66]1.55) 78 £9 (5.37) 1.77 
7 ., | 80 | 28 |5.74/1 62] 72 | 24 |5.94|1.70 . 5.87) 1.62 
8 ,, | 79 | 24 |5.94/1.55| 70 | 23 |5.19|1.62| |... |5.56) 1.70 
9-6 73 | 23 |7.01)1.85| 69 | 22 |5.19/1.42) 72 | 29 |5.74/1.70 
10 ,, 73 | 22 |6.78|1.70| 68 | 21 |519/1.55| .. .. |5.74/1.77 
11 ,, | 73 | 283 678/170) 66 | 20 |8.94/1.77| .. | .. 5.74) 1.62 
i 73 | 23 |7.01|1.70| 62 | 20 |3.54|1.62] 66 | 28 |5 56/1.70 
lam. | 73 | 28 |6.78)1.70| 59 | 18 /3.41/1.42) .. | .. /4.85) 1.70 
y» °| 74 | 28 701/170] 57 | 17 |364/1.18] .. | .. (5.37/1.70 
3 ,, | 73 | 23 /6.78)1.70| 66 | 16 |3.18/1.13| 64 27 5 19) 1.48 
4 4, | 73 | 23 |6.78/1.48) 56 | 16 |2.18/0.99| .. | .. |5.19/1.36 
5 | 73 | 28 /6.78/1.48) 58 | 14 2.85]/1.06 4.85) 1.43 
ppeeier concentration of heat in the hearth by the dry- 
last combustion and the greater weight of burden heated 
by the gas, represents an important saving of heat 
in the furnace. ae 
The use of the dry blast has resulted in economies in 
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EXHIBIT IV.—GRAINS OF WATER PER CUBIC FOOT OF AIR. 
A.M. P.M, AM. 
April. - 2 
| | 
6. 7. 8. 9. 10, lh. |. 3%. 1. | 2 3. 4. 5 6. 7 8. 9. 10. 11. 12. 1 2. 3. 4, 5. 

YT | 277 3.80 B71) B71 3.00 346 | 3.46 | 3.46 | 346 346/846 | 411 | 871 | 371 | 871 | 330 | a7 | a7, am | sso | 37 | 3m am | 8.00 
2 3.71 3.71 | 3.30 | 3.30 3.71 | 3.71 | 3.46 3.46 | 3.46 3.81 | 3.46 3.81 3.09 3.81 3.30 377 2.77 3.71 3.71 | 3.71 3.71 371 | 368 3.30 
3 3.09 3.09 3.09 | 309 3.46 3.46 | 3.46 | 3.09 3.09 3.46 | 3.09 | 3.30 8.30 3.02 3.02 38.30 3.30 3.30 3.30 | 880 | 330 3.30 | 3.30 3.30 
4 3.71 8.71 | 371) 371 3.71 4.11 | 4.11 | 467 | 467 281 | 3.81 4.11 3.30 4.01 3.30 3.71 4.01 3.71 3.71 3.30 3.38 3.80 | 3.30 4.01 
5 3.68 3.68 4.01} 330 4.01 589) 3.7L | 4.11 | 4.11 | 346 | 4.11 4.11 4.11 3.46 3.09 3.09 3.09 2.47 2.77 2.77 2.77 2.77 2.77 2.77 
6 2.47 3.09 309; 309 371 371 | 3.71 | 3.71 | 3.46 | 3.46 | 3,71 3.71 3.71 3.71 3.71 3.71 3.09 3.30 3.30 8.30 2.77 2.77 2.77 2.47 
7 2.77 3.30 3.30 | 2.77 4.01 3.30) 3.71 | 3.81 | 4.11 4.33 | 4.67 4.67 4.11 4.0L 3.30 3.30 3.71 3.71 8.30 | 3.30 3.30 | 3.30 | 330 3.30 
8 3.02 3.30 4.01 | 3.30 3.71 3.71 | 8.71 | 4.11 | 4.11 | 4.40 | 4.40 4.40 3.71 3.71 4.01 401 3.30 3.30 3.30 | 38.30 3.30 | 38.02 | 3.02 3.30 
9 3.68 3.68 3.71 | 4.11 4.11 4.11 | 4.28 4.67 | 4.01 4.01 | 4.31 4.31 3.68 3.68 3.63 4.01 3.68 3.68 3.30 | 3.39 3.39 | 3.02 | 3.39 3.02 
10 3.68 8.68 3.98 | 368 3.68 | 4.01 | 3.71 3.71 | 4.67 | 4.17 | 5.11 5.46 5.11 5.35 5.11 5.14 5.35 5.20 4.75 | 4.40 4.75 4.40 | 4.75 4.75 
| 4.75 4.31 4.40 | 5.01 4.33 5.28 4.56) 4.56 | 5.92 | 6.22 | 5.22 5.22 4.24 4.96 3.81 3.81 3.46 3.46 3.8L | 3.81 3.46 | 346 | 3.46 3.46 
12 3.46 3.46 3.30) 346 398 330 384)| 368 3.47 98.20 | 3.52 3.52 3.17 3.11 2.74 3.98 3.46 | 3.71 8.71 | 8.09 3.09 | 330 | 38.80 3.30 
13 3.02 3.68 8.71 | 4.01 4.96 | 4.71 | 5.22 | 4.85) 4.59 4.85 | 4.56 4.56 4.56 4.96 4.96 4.67 4.81 | 5.0L | 5.01 | 4.75 4.75 | 4.381 | 4.31 4.31 

8 3.68 868 3.68 | 3.68 4.31 4.01 | 4.01 | 4.01 | 4.01 4.31 | 4.31 4.40 4.31 4.31 4.31 4.31 431 | 398 | 4,31 8 68 3.98 | 4.31 3.98 3.98 
15 4.01 4.01 3.71 | 4.40 4.41) 4.75 | 483 | 4.96 | 4.56 | 4.24 | 4.24 4.24 4.33 3.81 4.11 3.81 3.46 3.30 3.30 | 3.30 3.30 3.68 3.62 3.62 
16 3.68 3.68 4.01 | 3.81 3.81! 4.67 | 3.52 | 4.96 4.96 496 | 4.96 | 4.96 4.96 5.01 4.40 440 4.11 | 4.75 4.46 | 4.67 5.01 5.01 | 6.01 6.0L 
17 5.01 4.67 5.60) 5.26 65.28 5.97 | 627 | 6.27 | 6.27 | 6.27 | 5.83 6.27 6.26 5.66 5.60 5.60 5.385 | 6.35 5.77 | 440 | 4.75 | 4.75 | 4.75 4.52 
18 475 4.75 | 5.85 | 5.85 6.35 | 5.32 | 5.60] 608 6.43 6.43 | 6.62 5.84 5.84 5.84 6.77 5.77 5.11 6.11 6.77 | 6.77 | 5.77 5.35 | 6.77 | 6.77 
19 5.77 5.385 | 6.77 | 5.77 6,32 | 5.77_| 6.382 | 6.32 | 6.32 | 632 | 6.32 5.84 6.72 5.77 4.75 4.75 4.75 4,01 4.01 | 431 | 3.30 | 3.30 | 830 | 4.01 
20 4.01 3.30 | 3.30 3.30 3.80 3.380 | 3.30] 8.71 4.40 | 4.40 | 4.40 4.40 3.71 3.30 3.30 3.30 3.30 3.30 3.09 3.30 | 330 | 380 | 380 | 34.80 
21 4.01 440 4.40 3.71 3.71 | 4.40) 4.11 | 4.11 4,11 | 4.67 | 5,01 5.01 5.35 4.01 4,01 4.01 5.11 4.75 4.31 | 401 | 401 | 4.31 6.11 | 4.81 
22 3.30 4.01 346 3.71 4.11 | 4.11} 4.33 | 4.56 | 4.98 | 5.22 | 5.59 510 4.24 4.24 4.56 *| 4.24 5.22 5.22 6.22 5.59 | 5.59 628 | 5.01 4.40 
23 5.35 5.01 5.01 | 6.60 5.28 | 5.28 | 5.84 | 5.35 618 | 6.18 | 618 6.18 6.18 6.39 6.39 6.18 6.18 6.18 5.77 618 | 618 | 618 | 5.11 6.11 
24 5.46 5.11 5.11 | 5.11 6.11 | 5.1L | 5.11] 5.11 | 4.75 | 5.11 | 4.76 5.77 4.75 5.11 5.11 5.46 5.77 5.77 5.35 4.75 | 475 | 6.1L | 6.11 4.75 
25 4.31 4.41 4.75 4.75 4.40 4.40 | 4.40 | 5.01 | 5.01 | 5.C1 | 5.01 5.01 4.75 4.75 4.40 4,40 3.71 | 3.75 4.05 400 4.01 | 401 | 401 4.01 
26 4.01 440 4.11 | 4.11 | 4.61 | 4.67 | 4.67 | 4.67 | 4.67 | 4.67 | 4.33 4,33 4.33 4.33 3.71 4.01 4.31 4.01 3.68 4.01 3.30 368 | 3.68 3.68 
97 4.31 4.01 | 4.40 4.11 4.67 | 4.67 | 4.96 | 4.33 | 4.33 | 5.28 | 4.33 4.96 4.67 3.71 4.01 4.40 4.0L | 4.01 4.01 4.01 3.68 3.68 | 3.68 3.68 
28 3.30 4.01 346) 3.81 4.11 4.11 | 4.67 | 4.67 | 4.67 | 5.28 | 5.28 4,33 5.01 4.40 4.11 4.40 4.40 | 4.40 3.71 4.31 4.01 4.01 | 371 4.40 
29 4.01 4.01 4.40 | 4.40 4.40 4.11 | 4.11 | 881 | 4.49 | 4.40 | 4.11 4.40 4.40 4.01 4.31 4.75 4.75 | 4.07 4.01 4.01 4.01 4.01 | 4.31 4.01 
30 4.01 3.68 4.31 | 3.81 4.67 | 4.33 5.60 | 5.28 | 5.97 | 6.43 | 5.28 5 28 5.84 5.01 6.35 5.77 4.75 4.75 4.75 | 5.11 4.75 4.75 | 4.75 | 4.75 

| ' 
Nors.—Data in Exhibits IV. and V. represent grains of moisture per cubic foot of air. 
EXHIBIT V.—GRAINS OF WATER PER CUBIC FOOT OF AIR. 
AM, | P.M. A.M. 
October. ——- —— | aor SARTRE ae . 
6. 7 8. 9% | 10. iL. 12. 1 2. 3 ST 6. | 7 8. 9. 10. 1, oan ia 2. 3. a Ps & 

— -—] ae eee a a ete ee tee ae ca a SEaly el } 
1 5.46 6.18 | 7.08 6.62 6.27 | 6.27 | 6.64| 6.39| 6.39; 7.73] 7.78) 7.65 8.15 7.65 7.16 7.08 6.32 | 7.08 6.32 6.72 6.72 7.20 6.18 | 6.18 
2 7,20 7.92 | 8.86 9.38 9.02 10.15 , 10.15 10.15 | 10.10 | 10.15] 10.15 | 9.88 10.02 10.02 8.86 8.86 8.86 7.92 7.92 | 8.86 8.40 840 | 840 7.20 
3 7.92 7.92 | 9.88 | 9.02 | 9.57 | 9.57 | 9.13 | 9.78} 9.78, 9.14] 10.89 | 10.15 8.54 8.54 8.54 8.86 7.92 7.92 7.64 | 8.86 8.54 9.51 | 7.92 9.05 
4 9.05 7.92 | 8.54 | 9.02 (10.15 (10.15 | 10.15 | 9.02 | 10.02 | 10.02 | 10.27 | 10.02 9.02 9.38 | 9.38 9.02 8.86 8.86 9.05 | 9.84 9.51 9.84 8.40 9.84 
5 8.40 9.51 | 9.51 | 840 | 9.51 | 9.51 | 9.51 | 8.86 | 8.86) 854] 854] 9.51 7.64 7.64 7.64 7.92 8.40 6.72 7.92 | 6.72 5.77 5.77 5.77 6.35 
6 5.35 5.35 | 5.35 | 5.01 | 5.69 | 5.28 at 5.59 | 5.22; 5.22] 5.59} 5.28 5.0L 5.35 5.11 5.11 6.11 5.11 5.11 | 5.46 5.99 5.11 5.77 5.11 
V] 6.18 6.18 | 5.77 | 5.35 | 6.32 | 6 32 7.64 | 7.92| 7.20; 8.40] 7.92] 7.92 7.52 7.20 7.20 7.20 7.20 7.20 7.20 | 7.20 7.52 7.52 7.62 6.18 
8 7.20 7.20 | 7.20 | 6.72 | 6.72 | 5.60 | 5.28 | 6.43 | 6.43) 5.81] 6.32) 6.72 6.72 6.72 5.77 5.77 5.77 5.77 6.18 | 5.77 6.18 5.11 6.18 5.11 
9 | 5.46 5.46 | 6.18 | 5.35 4.67 | 4.56 4.85 | 5.22 | 4.85] 5.22) 4.56) 5.77 4.40 5.11 5.11 5.11 4.31 4.31 440 | 5.11 5.11 4.31 4.66 4.66 
10 | 4.66 5.11 | 4.75 | 4.75 | 5.77 | 6.62 7.47 | 7.47) 8.15) 7.25] 6.71] 7.47 7.08 7.03 7.08 7.47 7.25 6.71 6.71 6.43 6.43 5.60 | 5,84 ee 
ll 6.32 6.43 | 6.71 | 6.27 5.83 | 639 | 6.71| 5.97] 5.35} 4.75 4.75 | 475 6.72 5.77 5.77 5.77 5.77 6.18 6.18 4.e6 4,31 6.11 | 5.11 4.31 
2 4.31 8.75 | 4.01 | 3.81 | 4.33 | 3.98 | 3.71! 3.71) 3.71 3.98} 3.98] 3.52 3.52 3.82 3.81 4.01 4.01 4.01 4.31 | 4.31 4.31 4.31 4.31 4.31 
13 4.31 | 4.31 | 4.01 | 5.01 | 5.28 | 5.28 | 4.85) 4.85 4.47| 4.24] 4.24] 4.56 4.67 4.67 4.67 4.75 5.35 4.75 5.1t | 4.75 4.75 4.40 3.81 8.46 
14 3.11 3.11 | 3.46 | 3.1L 3.11 | 3.11 | 3.11) 2.75) 3.46) 3.71] 3.71) 3.71 3.71 3.71 3.71 4.01 4.01 3.71 4.11 4.11 4.11 4.11 3 46 3.46 
15 3.81 3.46 | 346 | 311 311 | 3.81 | 3.81) 3.52] 398) 3.52) 3.52) 3.1L 3.81 3.11 4.01 4.01 3.30 3.30 3.68 3.68 3.68 | 2.68 3.68 3.68 
16 3.68 8.68 | 3.68 | 4.01 4.11 | 4.33 4.33 | 4.33 | 3.98 | 3.98) 5.01 3.7L 4.40 4.01 4.01 4.01 4.01 4.01 4.01 4.01 3.71 | 871 | 3.71 3.71 
17 3.71 3.71 | 4.40 | 3.81 | 3.30 | 3.84 | 4.01 | 4.01} 4.01 4.47] 4.47 | 4.47 3.52 8.84 | 3.84 3.30 4,24 3.30 8.71 4.54 6.67 4.67 | 4.33 8.81 
18 4.40 4.75 | 4.75 | 4.75 | 4.75 | 4.75 4.75 | 5.11] 4.75 4.75 | 4.75 4.11 4.11 4.40 4.11 4.40 4.11 4.40 3.71 3.71 371 | 371 4.0L 3.71 
19 3.71 3.68 | 4.01 | 4.11 | 3.98 | 3.71 | 3.30! 2.95] 295) 3.84] 3.84) 3.98 8.98 3.81 4.11 3.71 3.46 3.71 4.01 4.01 4.01 | 3.68 | 4.01 4.01 
20 3.68 8.68 | 4.01 | 4.01 | 4.83 | 4.56 | 3.84/ 4.85] 3.82! 4.01] 4.24| 4.24 4.67 4.11 4.11 4.40 4.40 4.40 4.11 | 4.11 5.01 4.40 | 4.75 4.75 
21 5.77 6.85 | 5.77 | 6.77 6.18 | 5.77 6.77 | 5.77) 5.77 | 5.85) 6.32 | 5.01 5.35 5.85 | 5.77 | 6.72 5.35 5.35 6.77 | 6.77 4.40 4.40 | 4.40 3.46 
22 3.46 3.46 | 3.46 | 3.46 | 3.46 | 3.11 | 3.46) 3.46] 3.46) 3.46] 3.46; 3.52 3.81 3.81 3.52 | 3.11 3.11 3.81 3.81 | 3.81 3.81 381 | 8.81 3.81 
23 3.52 8.52 | 3.17 | 3.52 | 2.76 | 3.52 | 3.17) 3.17] 852) 3.17] 8.62) 3.11 3.52 3,52 3.11 3.11 3.46 3.46 3.46 | 3.09 3.71 3.09 3.30 8.30 
24 3.30 8.30 | 3.71 | 3.46 | 4.38 | 3.98 | 4.06) 4.56] 4.24] 4.94] 4.56} 4.67 3.81 4.11 4.11 4.11 4.40 3.71 RE Al. Bae 3.71 4,01 4,01 3.71 
25 4.01 3.30 | 8.71 | 4.11 | 4.83 | 4.24 | 4.85| 4.85] 401] 4.47] 3.84! 3.98 4.33 4.11 3.46 3.71 3.71 4.01 4.40 | 4.40 4.11 4.11 .| 411 4.11 
26 4.16 3.71 | 3.46 | 3.46 | 2.74 | 2.75 2.75 | 2.75; 8.11} 3.46] 3.46) 3.09 3.11 3.46 8.11 2.74 2.74 2.74 | 2.62 | 2.75 2.23 2.62 | 2.74 2.52 
27 2.52 2.23 | 2.52 | 2.23 | 2.23 | 2.23 2.23 2.75) 2.75| 245] 245) 2.52 2.74 2.74 2.74 3.09 3.09 3.09 2.47 3.09 3.09 8.09 | 2.47 3.09 
2% 380 | 830 | 27¢ 846 275 | 275 | 204 2.94) 3.30) 3.90] 206) 275 | 27d | S11 | 846 | 274 | BOD | B46 | 274 | 3.09 | 346 | 3.09 | 309 | 3.30 
29 2.74 2.74 | 2.74 3.09 | 2.75 | 3.52 3.71 2.95} 3.30] 3.30) 2.58) 3.8L | 3.11 3.11 | 3.46 3.11 3.46 2.75 | 311 | 8.11 8.09 3.08 8.09 3.09 
30 3.30 3.46 | 3.30 3.46 4.01 | 3.71 3.46 | 3.46} 3.46) 3.11) 2.75| 317 2.75 3.11 | 3.46 3.46 3.11 811 | 311 | 3.11 3.46 3.46 | 2.74 3.71 
31 3.71 | 3.71 | 8.71 | 3.71 | 871 | 8.71 | 3.71 | 3.71 3.46 | ad 3.46) 2.75 | 3.46 3.46 3.09 3.09 3.09 8.09 3.09 | 3.30 3.39 2.77. | . 3.09 8.30 


| 
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several other directions. With the use of Mesaba ore, 
which is very fine in structure, the waste of ore dust 
through the escaping gases is quite large, and at many 
furnaces the waste in ore has become quite burdensome. 
The waste at the Isabella furnace before dry blast was 
used amounted to 5 per cent. of the ore charged; this 
has been reduced, through the greater uniformity in the 
furnace working, to less than 1 per cent. 

The saving in coke a reduces the phosphorus 
in the metal, and this, in making Bessemer iron, permits 
the use of higher phosphorus ores. As the Isabella fur- 
nace was making basic iron, it was of advantage to keep 
the silicon as low as possible, provided the sulphur was 
kept low, and the absence of irregularities in the furnace 
operations resulting from the dry blast permitted the 
keeping of the silicon at a lower range without increasing 
the sulphur. It has been generally observed by furnace 
managers that. when the silicon is lowered through in- 
creased humidity in the atmosphere, a leaking tuyere, or 
through other causes, the sulphur is rapidly increased ; | 
but it has been found in using the dry blast that when | 
the hearth temperature was suddenly lowered, princi- 
pally from accretions on the bosh reaching the hearth, 
the sulphur did hot increase; and in this respect the fur- 
nace lias shown a remarkable uniformity in composition | 
of the metal produced. y 

Mention has been made of the saving effected in the 
blowing-engines through a reduction in the number of the 
revolutions, and this saving has an important bearing on 
the expenditure for power in operating the machines in 
the dry-blast plant. Prior to the use of the dry-blast 

lant, the blowing-engines were indicated, and the average 

orse-}ower developed by each engine was 900 indicated 
horse-power. From the cards taken when the furnace 
was supplied with dry blast the average indicated horse- 
power was 671, a difference of 229 horse-power per en- 
gine, which aggregates 687 indicated horse-power for the 
three cugines. Cards were also taken from the ammonia 
compressors, the compression and back pressure being 


kept 2s nearly as possible to the best woikiig condition. 








When running at 45 revolutions, which would probably 
represent the average for the year, each engine developed 
230 indicated horse-power, or 460 horse-power for the two 
engines; the fans, together with the brine and water pumps, 
are well covered by allowing for them 75 horse-power, 
making a total of 535 horse-power. Comparing this with the 
power saved in the blowing-engine room, there appears 
an excess above that required for operating the dry-blast 
plant. These figures, however, may not represent accu- 
rately the difference in power consumption, as the blow- 
ing-engines were indicated at different times, and the first 
test was taken with a blast-pressure on the furnace of 
17 lb., while the test made with the dry blast was 15 lb., 
and the figures given above might require some modifica- 
tion, as the effect of dry blast on blast-pressure is not yet 
fully determined. The increase of uniformity in the 
working of the furnace, which is obtained through the 
dry blast, would result in a decrease in the blast-pressure, 
and it would appear, in any event, that the saving in 
power consumption in the blowing-engine room would 
nearly or quite compensate for the requirements at the 
dry-blast plant. 

he application of the dry blast to the blast-furnace 
has shown, in addition to the economies effected, that the 
furnace can be operated with precision ; it works with 

ter regularity, and, in consequence, the product 
is uniform with respect to grade and composition, 
which makes the dry blast of particular value in the 
making of foundry iron, which is marke by grade. 
An increase or decrease in blast temperature has a definite 
effect, and can be relied on to accomplish the desired 


result. 

The dry-blast peek since it was started on August 11, 
has been in regular operation. -It started without a hitch, 
and no difficulties have developed in any direction. Some 
modification in construction has been indicated as the 
result of the operation of the plant which would further 
reduce the moisture and add to its uniformity ; but so 
far the changes suggested have been yr 

While the application of the dry blast to the blast- 








| | 


furnace has effected various economies and produced a 
more uniform metal, its further application to the Bes- 
semer converter would, no doubt, result in great benefit, . 
since air is used in large quantities, and the varying 
humidity affects the temperature of the charge, and, in 
consequence, the quality of the steel. The metal from 
the metal-mixer is remarkably uniform, and the addi- 
tional uniformity secured through the use of dry air would 
be of further advantage. It happens that a higher silicon 
is required in the summer months to maintain the tem- 
perature of the blow, in which period it is more 
expensive to maintain the right amount of silicon in the 
pig iron. With the use of the dry blast in the converter 
the proper temperature could be secured with a lower 
silicon in the metal, and this in turn would further reduce 
the coke consumption at the furnaces. In other pro- 
cesses where air is used in large quantities—particularl 

in smelters and copper. converters, and in the open-hear 

furnace and in cupolas—it would appear that the use of 


| dry air would effect important economies, 








ABSTRACTS OF SOME PAPERS READ AT 
THE ELECTRICAL CONGRESS, ST. LOUIS. 


By M. F. O’Rettty, D.Sc., New York. 


In several preceding issues articles have been devoted 
to the meeting of the Fifth International Electrical Con- 
gress held in St. Louis,* but space failed us to deal with 
any of the mga read, or with the discussions thereon, 
excepting that which followed the address.of Mr. J. Bion 
Arnold, President of the American Institute of Electrical 
Engineers, at the joint meeting held on the first day of 
the Congress. Many of the papers read were of great 
importance, and a selection has on made in the follow- 








"© The First International Congress of Electricians was 
held in Paris in 1881; the second in Paris, 1880; the 
third in Chicago, 1893 ; the fourth in Paris, 1900, 
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ig abstracts, which it is considered will be of most in- 
terest to our readers. k 

In the present issue we will give a brief account of some 
electrical papers that dealt with matters of theoretical 
interest, beginning with 


Tue Macnetic Errect or Movine CHARGES. 


It is well known that the idea of an electric current due 
to a moving charge of sabiape sripnated with Faraday, 
for we find lo. stating in his ‘‘ Experimental Researches ” 
that if a charged sphere be set in rapid motion in sn ga 
so large that its electrification would be uninfluen by 
surrounding objects, a magnetic field would be produced 
around the sphere. The desire to test this important 
point by actual experiment seems to have first occurred 
to the late Professor Rowland in 1868, though he did 
not carry out his method till 1876, at which time he 
was doing some work under Helmholtz, in the University 
of Berlin. Clerk Maxwell’s treatise was published in the 
meantime—in 1873; and in it great stress is laid on the 
theoretical value of the principle of electric convection. 
Everyone knows that the experimental difficulties are 
enormous, while the effect to be detected is exceed- 
ingly small. Rowland repeated several times his 
experiments in his own laboratory at the Johns Hopkins 
University, Baltimore, invariably obtaining the theo- 
retical magnetic effect. Other physicists, like Rént- 
gen, Hutchinson, and Himstedt, also obtained good re- 
sults; but Crémieu, of Paris, was not equally fortunate, 
although he had devised an extremely ingenious method 
for detecting the said effect. Every attempt that he 
made failed without exception ; he showed his apparatus 
to Poincaré, Pellat, Bouty and other physicists of inter- 
national repute, who could discover no defect in the ex- 
periments which they witnessed. The results of Rowland 
were accordingly somewhat discredited abroad, although 
obtained again and again in Baltimore by Rowland and 
his pupil, Pender. The only hope of reconciling these 
contradictory results appeared to be by bringing the two 
experimenters together. Through the kindness of Poin- 
caré and Bouty, as well as through the joint generosity 
of the French ‘‘ Institut” and the Carnegie Institution, 
ways and means were found and the desired condition 
for experimenting together brought about. During the 
winter of 1903, the two physicists met in the physical 
laboratory of the Sarbonne, at Paris, and there carried 
out a series of experiments in which they succeeded in 
locating the discrepancy, and establishing beyond any 
further doubt that a charged metallic surface, when in 
motion, produces a magnetic field; and, further, they 
were led to the discovery of some new and rather com- 

licated phenomena, which proved tu be the sole cause of 
i. Crémieu’s repeated failure to obtain any effect with his 
original apparatus. This was finally shown to be due to 
an insulating layer of caoutchouc with which he covered 
his rotating disc for the purpose of avoiding sparking 
between it and the stationary condensing plates. When 
the caoutchouc was removed, the magnetic effect was 
obtained every time to the entire satisfaction of both 
experimenters. Dr. Pender, the author of the paper, 
remarked that it is difficult to offer any explanation why 
this covering of the charged surface of the disc with a 
dielectric should affect any possible magnetic action due 
to the motion of that surface. ‘‘To explain this action of 
the dielectric,” he said, ‘‘is as difficult a problem as the 
original one; it is a problem that can be solved only by 
experiment ; at present it remains unsolved.” 


Tur RADIOACTIVITY OF THE ATMOSPHERE AND THE 
EARTH. 


The indefatigable and inseparable workers, Elster and 
Geitel, submitted some pertinent questions to the Con- 
gress on their favourite topic of radioactivity. Is the 
air itself radioactive, and does it develop emanation from 
itself, or does it receive it from the earth, or even possibly 
from universal space? Such are the most practical of the 
questions which they raised. Referring to their experi- 
ments, the conclusion was reached that the air does not 
contain any continuously radioactive constituent, the 
source of the radioactive properties of free, open air being 
in the earth itself. Emanation is uniformly ye in 
it, exudes from its surface, and, by means of diffusion, 
penetrates the atmosphere. A direct examination of 
samples of different earths showed that they are all in 
general slightly radioactive. So is it with carbonic acid 
gas obtained from great depths in places of volcanic 
action, which has been found age of giving off 
strong emanation. Speaking generally, all hot springs 
carry in themselves suspended radioactive substances, and 
are, therefore, also more or less charged with their 
emanation. There can be no doubt, according to our 
authors, of the distribution of radioactive substances from 
the surface of the earth down even to great depths, and 
the question is of = importance whether they are in 
reality elements, already known, from pitchblende and 
clay earths, or new ones not yet chemically isolated, 
which betray their presence in this radioactivity which 
surrounds us on all sides. 

This radioactivity, not only uf the earth, butalso of the 
air, which, beyond doubt, originates from the former, 
demands further investigation, especially as it is held 
by some that the fundamental phenomena of atmospheric 
electricity—viz., the difference in potential between the 
atmosphere itself and the body of the earth—results from 
different kinds of ionic concentration in the open air and 
in the lower air at the surface. It isto be hoped that this 
matter will be fully investigated, as we may then expect 
to get somewhat nearer the rationale of the very vexed 
question of atmospheric electricity. 

Professor McLennan, of Toronto University, dealt with 
the same subject, giving in a lengthy communication the 
results of careful and prolonged experiments on the radio- 
active properties of petroleum and various natural gases 


obtained from the neighbourhood of Niagara Falls. In 
his concluding remarks, he pointed out that the discovery 
of a natural gas so highly charged with a radioactive 
emanation as that which he had examined, presents a 
number of interesting features. It is possible that other 
gases still more highly charged may be found, and as the 
active constituent can be concentrated, additional light 
may be thrown by this means upon the various stages of 
the process of disin' tion which was brought forward 
by Messrs. Rutherford and Soddy, as an explanation of 
radioactivity. As nitrogen was discovered in the natural 
gases which were examined, it is possible that a portion 
of the gas, on close examination, may prove to be helium ; 
and, if so, further support will be given to the disintegra- 
tion theory which so many are as yet, and perhaps 
rightly, unwilling to admit. 


Tue ExectrricaL ConDuvucTIVITY OF GASES. 


Professor Lewis, of the University of California, 
reminded the Congress that the highest attainable vacua 
will not transmit electricity in appreciable quantities, 
either silently or disruptively, from which he inferred 
that electricity cannot pass from one body to another 
unless it is associated with matter. The carriers of the 
charge have been called ions, some of which are positive 
and others negative. A gas which contains ions is said 
to be ionised; and the more free ions it contains the 
higher is its conductivity. A gas may be ionised by the 
spark, brush, and vacuum-tube discharge, as well as by 
cathode, Lenard, pg and Becquerel rays. Other 
ionising agencies are high temperature, contact with 
incandescent metals, chemical action, and flames. Even 
the splashing of water has been found effective, as is 
indicated by the electrification of the air in the neigh- 
bourhood of waterfalls. With regard to the charge of an 
ion in gases, Professor Lewis stated that in all cases it is 
oye! to the charge on the hydrogen ion in electrolysis. 
This appears to be one of the fundamental postulates of the 
whole ionic theory. Accepting this postulate, it can be 
shown that the mass of the negative corpuscles produced 
by various methods is about the one-thousandth part of the 
hydrogen atom itself ; and this holds true whatever gases 
andelectrodes are used. These negatively-charged particles 
of apparent mass much less than that of the hy en atom 
are of especial interest, because they seem to form the 
indivisible unit of the atomic theory of electricity. They 
are the electrons so much sought after by recent investi- 
gators, which seem destined to play an important part 
in the world’s future philosophy. 

On the other hand, the positive carrier of electricity 
does not awaken the same degree of interest as its 
congener. This comparative indifference may arise 
from its variability and comparatively large mass; it 
may also be explained on the prevailing view that 
the small, invariable corpuscles contribute precisely 
what we call negative electricity, whilst positive elec- 
trification would consist merely in the absence of the 
corpuscles from ordinary atoms. If so, we cannot help 
thinking that we are coming back to the Franklinian 
one-fluid theory of a century ago, as well as to the Gil- 
bertian material theory of three centuries ago. 

As to the validity of Ohm’s law, Professor Lewis said 
that it holds in all cases of electrolysis ; but for conduc- 
tion through gases, it is not generally true. It is found 
to hold for the unstriated positive column, whilst around 
the cathode it does not hold at all, the current being there 
largely carried by corpuscles projected with great velocities 
normal to the cathode, not following stream-lines, and 
sometimes even moving in an opposite direction to the 
local potential gradient. Joule’s law finds but little ap- 
— in the passage of electricity through gases, the 

eat developed not being always greatest where there is 
the steepest potential gradient. The highest tempera- 
ture is found at the cathode, and is probably a surface 
effect due to the bombardment of itive ions falling 
through the potential gradient ; on the other hand, there 
is a temperature maximum in the negative glow precisely 
where the potential gradient is least. The apparent 
resistance in a vacuum tube is largely localised at the 
electrodes, where it appears to be due to the energy re- 

uired to eject electrons or to absorb them. Thanks to 
the labours of Mr. J. J. Thomson and others, the investi- 
gation of these very complex phenomena promises to be 
effective in the immediate future. 


ELEcTROLYTIC CONDUCTION. 


The subject of electrolytic conduction was discussed 
by Professor Richards, of Lehigh University, who re- 
marked that much had been written regarding the 
mechanism of the conduction of electricity through 
liquids. According to the prevailing view, the electrolyte 
is divided throughout as soon as it ins to transmit 
current into two oppositely-charged constituents which 
take up their march towards the opposite electrodes. If 
this view be correct, then electrolytic conduction in the 
body of the electrolyte is something different in nature 
and in kind from metallic conduction, in which we know 
there is no migration of the ions or carrying of the current 
by the convective action of the charged ions. Professor 
Richards dissents from this view, holding that the conduc- 
tion of electricity through the body of the electrolyte is 
essentially the same as its transfer through metallic con- 
ductors. The migration phenomena are regarded as 
secondary chemical effects, taking place at the surface of 
the electrodes, and are not phenomena inseparably con- 
nected with the mechanism of the transfer of the current 
through the body of the electrolyte. The conduction of 
the current through the mass of the electrolyte is simple 
normal physical conduction—a purely physical phe- 
nomenon ; the transfer of the current from the electolyte 
to the surface of the electrodes is physico-chemical, electro- 
chemical, the point of conversion of electrical into che- 








mical energy, and vice vers; this is a purely electro- 











chemical phenomenon. In fine, itis contended that elc::- 
trolysis comprises three consecutive phenomena—viz,, (1) 
hysical ; (2) physico-chemical or electro-chemical ; 43:4 
3) chemical. ie 

In reading the above, it is well to remember tht 
Riecke, Drude, and J. J. Thomson also hold that electric 
conduction in metals is essentially the same as in electro. 
lytes ; in other words, that it is effected by the movement 
of small particles, some of which carry a itive, and 
others a +g charge. A lengthy gab be Protesse: 
Drude, of Giessen, was read at the Congress, in which 
this hypothesis was applied to the explanation of most of 
the phenomena that accompany electric conduction jn 
general. The fundamental proposition of the theory is 
that electric conduction can be explained by assuming 
that in every cubic centimetre of the metal there is pre. 
sent a certain number of freely-moving electrons (nega- 
tively-charged particles) bound to no position of equili- 
brium—.e., neither to the atom nor the molecule. In a 
non-conductor only bound electrons are present; it is 
they that determine the dielectric constant of the sub- 
stance. All metals being good conductors, contain free 
as well as bound electrons. This subject offers a pro- 
mising field for research. 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

Tue official dredging and steaming trials of the new 
stern-well bucket-hopper dredger St. Giles, constructed 
by Messrs. William Simons and Co., Limited, for the 
British Admiralty, have taken place on the Clyde, with 
results highly satisfactory and considerably in excess of 
the contract requirements. The St. Giles is designed to 
cut her own flotation, and down to a depth of 55 ft. below 
water-level. Including this vessel, Messrs. Simons and 
Co., Limited, have constructed 21 dredging vessels for 
the British Government; and it may be interesting to 
note that the first dredger owned by the British Govern- 
ment, the St. George, was constructed for them seven- 
teen years ago by these well-known builders. 


_ H.M.S. Black Prince, launched on Tuesday, the 8th 
inst., by the Thames Iron Works Shipbuilding and Engi- 
neering Company, Limited, is of the following dimen- 
sions :—Length between yen 480 ft.; extreme 
beam, 73 ft. 6 in.; depth from outer bottom to upper 
deck, 40 ft. 9 in.; draught forward, 26 ft. 6 in.; aft, 
27 ft. 6 in.; displacement, 13,660 tons ; indicated horse- 
power, 23,500; and she is expected to have a speed of 
over 23 knots. She has a complete armour-belt running 
from stem to stern, the thickness amidships at water-line 
being 6 in., and tapering at forward end to 4 in., and 3 in. 
aft. The citadel, which is rectangular in shape, is pro- 
tected by 6-in. armour, and carries ten 6-in. breech-loading 
guns ; eight are broadside guns, while the two after ones 
can fire both athwartship and fore and aft. On the upper 
deck there are five 9.2-in. guns in barbettes, protected by 
6-in. and 3-in. armour, while forward on the forecastle 
is another 9.2-in. gun, making six in all. The fore- 
most 9.2-in. gun and the aftermost one are situated 
at the middle line, and an arc of fire of 310 deg. 
can be obtained. The other four 9,2-in. guns are 
placed at the sides of the vessel and nearly over the 
ends of the citadel, and each of these command a fire of 
180 deg. The shelter decks are well manned with 
3-pounder quick-firing guns, some 28 in number. There 
are also two Maxims and two 12-pounder 6-cwt. guns for 
boats’ and field use. The whole weight of armour is 
about 1600 tons, exclusive of the protective decks. The 
battery has a protective deck-covering of 1-in. steel, 
which is continued forward on the main deck. In addi- 
tion there is the usual sharp-cambered protective deck, 
hey thick at the water-line, running right fore and aft. 

he 6-in. guns are separated from each other by 2-in. 
splinter bulkheads. e conning-tower is of 10-in. steel, 
provided with the usual armour-tubes for carrying the 
leads of shafts, pipes, &c., from the shelter deck to 
within the armour protection. There are three 18-in. 
torpedo-tubes, one on each side and one at the 
stern, all under water. One of ‘the new features 
in the design is the placing of the shell - rooms 
in the ammunition ges close to the ammuni- 
tion hoists, thus saving much time in getting the 
shells to the guns. The 6-in. ammunition hoists have 
electrical motors, while those to the 9.2-inch guns are 
worked hydraulically. The vessel is ventilated by means 
of electrically-driven fans. The coal, ash, and boat hoists 
are all electrically driven. The vessel will be lighted up 
with about 1400 incandescent lamps ; she also has an elec- 
trical helm-indicator, and is well served with electric 
bells, telephones, &c. The double bottom is fitted to carry 
heavy oil, and is fitted with pumps, pipes, filters, &c., to 
enable the boilers to use oil as fuel if necessary. The coal- 
bunkers can carry, if necessary, about 2000 tons of coal. 
The propelling machinery, which is being constructed at 
the company’s engineering works at Greenwich and Dept- 
ford (formerly Messrs. John Penn and‘Sons), is todevelop 
23,500 indicated horse-power, and to consist of two sets 
of inverted four-cylinder triple-expansion engines work- 
ing at a pressure of 205 lb. in the ong yen slide- 
case. The diameters of the cylinders be :—High:- 
ressure, 434 in.; intermediate, 69 in. ; two low-pressure. 
7 in., with a stroke of 42 in. The engines are balanced 
on the Yarrow-Schlick-Tweedy system, and arranged 
to run ata speed of 135 revolutions per minute. There 
are t> be two separate and independent condensers 
to each set of engines, and two independent twin xr- 
= arranged to pump from both condensers. Tic 

iler installation will consist of twenty Babcock and 
Wilcox boilers, and six cylindrical boilers working wit! 
closed stokeholds and forced cm. The working 
pressure of all the boilers is to be 210 lb. per square inc’. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


2240, E. Capitaine, Frankfort-on-the-Main, Ger- 
many. Gas-Producers. (3 Figs.) January 29, 1904.—This 
invention is designed for cooling and purifying the gas of gas- 
generators with the expenditure of the smallest possible quantity 
of water, and with the employment of a purifying apparatus of 
the smallest possible weight and size. The chief object is to lessen 
the deposit of impurities in the pipes. The invention consists in 
mixing the gas with a continuous and more-or-less-constant quan- 
tity of air. The air serves, on the one hand, to convert the 
water into exceedingly fine spray, and, on the other hand, to 
rarify the gas, thereby oe the deposits in the pipes. 
The quantity of air used is always in proportion to the ouantity 
of the gas, and is only so large that the formation of an explosive 
mixture is not possible, thus completely eliminating the danger of 
of explosion. A is the gas-generator, B the purifying-chamber, 
© the inlet for gas into the purifying-chamber, and D the gas 
outlet. The lower end of the chamber B is furnished with a dif- 
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fuser F. The water enters the diffuser through one opening, 
whilst air is supplied thereto through a pipe leading from an air- 
one set in motion directly or indirectly by a motor, the latter 
eing driven by the gas supplied by the generator. As the 
air-pump only forces air into the purifier when the motor is 
running —that is to say, when the latter takes gas from 
the generator—it is quite impossible for the pump to force 
air into the purifier without, at the same time, being also 
supplied. Thus the proportion between gas and air remains 
constant, and an explosive mixture cannot be formed. The air 
leaving the nozzle of the diffuser under a slight pressure converts 
the water into an exceedingly fine spray, which is carried upward 
in the shaft z of the purifying-chamber B. This upward motion, 
being in the same direction as that of the gas, helps to carry the 
gas forward, so that the particles of water remain for a consider- 
able time in the closest contact with the gas. The gas is cooled 
in the shaft y by water entering at v, so that the purifying and 
cooling of the gas are separate. (Accepted August 31, 1904.) 


20,266. William Beardmore and Co., Limi 
Glasgow. (The Deutsche Kraftgas Gesellschaft mit ——— 
Haftung, Berlin.) Tateraat = Combustion es. 


{8 Figs.) September 21, 1903.—This invention relates to internal- 
combustion engines wherein fresh air is forced into a receiver by 
means of a separate charging-pump, and wherein, at about the 
dead-point position of the piston after exhaust of the waste pro- 
ducts of combustion, the compressed fresh air enters the working 
cylinder in two charges, the first acting as a scavenging charge, 
and the second entering simultaneously with the gas charge and 
mingling with the same in the cylinder to form an explosive 
mixture. The piston 2 is connected to the pump piston 1, the 
piston 2 being shown inthe position which it assumes during 
the outward stroke on the opening of the gas-inlet ports 3. On 
the left-hand side of the pump 4 air is being compressed and led to 
the compressed-air duct 5, a portion of the compressed air having 
already entered the working cylinder through the ports 6. The 




















remainder of the air supplied by the pump, together with the 
that has previously been comp! in the > 61 during the 
inward stroke of the piston 1, enters the working cylinder after 
the piston 2 in its continued outward stroke has opened the gas- 
iniet ports. Such an arrangement suffers under the disadvantage 
th ut the division of the air into proper proportions for scaveng- 
ing and for mixing with the gas is not easily obtained, but a 
: orrect partition of the air charge into scavenging air and combus- 
tn cuPporeing airis attained with certainty by the interposition 
oa throttle device in the pipe 5. This may bea throttle-plate 7 
th : pose. a definite resistance to the passage of air. In this case 
whi oo air from the portion of the compressed-air pipe 
rite les between the throttle-plate and the working cylinder 
Shes rapidly into the working cylinder on opening the air-inlet 
Ports, while the air from the portion of the pressure- ipe on the 


far side of the throttle follows slowly, on account of the action of 


the throttle-plate, 30 that a proper mixture is obtained of this air 


“as. Further, by altering the position of the throttle-plate the 








proportions of the scavenging air charge and of the combustion- 
supporting charge may be varied, and by altering the degree of 


ae 


remain stationary.” This movement of the gun revolves the range- 


dial m through the pinion m1 thereon running on the arc i, and 








throttling, the velocity of inflow of the c supporting air 


may be varied. (Accepted September 7, 1904.) 
22,226. The a Tool and Motor-Car Com- 
pany, Limited, and Birmingham. In- 


A 
ternal-Combustion Se tee oubee 16, 1903.— 
This invention has for one of its objects improved means of a 
simple character, by which the area of opening of an air-valve of 
an internal-combustion engine may be readily varied. The pivot- 
pin A, upon which each valve-lever B is fulcrummed, is mounted 
within a bridle C, the opposite sides of which are fitted to slide 
within valthinibparmnge’l dake a, formed through opposite sides 
of a mounting D rigidly connected with the end of the cylinders, 
Each bridle C is constantly pressed in an upward direction by 
means of a spiral spring that is largely contained within a recess 
formed down within the mounting D for such purpose, and each 
bridle may be moved down against the pressure of the spring, and 
retained against such p: in any desired position by means 
of a screw c, which is screwed through a bridge-piece d@ rigid with 
the mounting D. The height of the fulcrum centre of a lever 














B, and consequently the area of opening of the corresponding 
air-valve F, may be readily regula‘ through the medium of the 
screw c. The regulation may be effec either through the 
medium of a governor or by hand, and conveniently through the 
medium, in either case, of an arm ¢ of the screw c, The screw. c 
is preferably quick-threaded, so that only a partial turn will be 
required to move the bridle C the maximum distance that 
can at any time be required. The mounting D is fitted around 
turned portions / of the outer ends of the air-valve-boxes G, and 
is held thereupon by pillar-screws H. The mounting not only 
carries the levers B, but has formed therewith the upper guides for 
the valve-rods 7, through the medium of which the valve levers B 
are operated from the cams. The mounting D may be removed 
from the valve-boxes and pillar-screws without disconnecting 
therefrom the levers B, or the springs or screws c. In some cases 
the fulcrum of the lever B may be carried by a pivoted or rocking- 
arm, which could be moved on its axis to alter the position of such 
fulcrum. (Accepted September 7, 1904.) 


GUNS AND EXPLOSIVES. 


21,123. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, and R. T. Brankston, Newcastle-on- 

— Elevating Gear. [4 Figs.] October 1, 1903. 
—This invention relates to the elevating and sighting gears of 
gun-mountings, and consists of apparatus by which the elevation 
of the gun can be altered without altering the line of sight. The 
elevating gear consists of a screw @ provided with two nuts, one 
on each end. The lower nut } is carried in a bearing attached 
to the gun-carriage c, and can be revolved by means of a hand- 
wheel d, and bevel  egom This lower nut and gear constitute 
the aiming gear. The nut ¢, on the upper end of the screw, is 
carried in a bearing attached to the gun-cradle f, and can be 
revolved by means of a hand~-wheel and bevel - gearing. 
This upper nut and gear constitute the rangi 4 gear. The 
screw @ has fixed to it at about the middle of its length a pro- 


Fig. 7. 



























(21.123.a) 


ecting-arm h, to which is hinged a link 1, connected by an arm 

2 to a toothed arc i, which slides in guides on the gun cradle. 
The arc is also provided with a projecting-arm j, to which is 
hinged the rear end of a bar j!, the front end of which is hinged to 
a prolongation of the gear-cradle trunnion. A socket in this bar 
j' carries the sight-bar/. A graduated dial m is fitted on the side 
of the cradle ; this dial is revolved by a coothed pinion m1 gearing 
into teeth on the arc i, and is graduated to show the elevation of 
the gun with reference to the sight-line. When the aiming-wheel 
d is turned, its nut b moves the screw @ up or down, which carries 
with it the toothed arc i, the +“ 1, and the gun and cradle. 
The sights are thus aligned on the target by this gear, the range- 
dial m remaining stationary. When the ranging-wheel is turned, 
its nut e travels along the elevating-screw, which remains sta- 
tionary, being held by the lower nut b, and moves the gun and 
cradle with it, independently of the arc and sight-bar, which also 


.place from the pack: 





tes the angle of elevation which has been given to the gun 








and further movements may be given to the gun by this 
gear without moving the sights, which have already been aimed 
on the target. (Accepted September 7, 1904.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


18,955. W. C, Johnson and G. C. Pearson, Old 
Charlton, Kent. Rock-Drills. [4 Figs.) September 2, 
1903.—This invention relates to improvements in rock-drills of 
the percussion type. lis the drill-mandrel, 2 the cylinder, and 
3 the piston which operates the reciprocating drel. The 
mandrel is poeare through the back of the cylinder to a cross- 
head 4, upon which are mounted two rollers 5. These rollers are 
acted = by two cams 6 mounted on the power-driven shaft 7. 
When shaft 7 is rotated in the direction of the arrow, the cams 
pull the mandrel and piston backwards, so that the air is com- 

ressed in the back of the cylinder. As soon as the cams 

ave disengaged themselves from the rollers 5, the compressed 
air at the back of the cylinder drives the piston forwards, causing 
the drill to strike a blow on the rock. On so being driven forward 
the air in the fore part of the cylinder escapes through the port 9 
until this port has reached the front part of the cylinder, so as to 














be closed, whereupon, on the further movement forward of the 
eager some air is driven through the non-return valve 10 and 

y-pass 11 to the réar end of the cylinder. the n has 
advanced sufficiently to cover the entrance to valve 10, a cushion- 
ing effect is obtained. When the cams again encounter the 
rollers 5, the mandrel is moved backwards, air is compressed at 
the back part of the cylinder, and energy so stored for the purpose 
of again propelling the mandrel forward. To obtain the necessary 
elasticity and some slip, so as to avoid unnecessary shock to the 
parts, the piston is mounted on a sleeve 12 that surrounds the 
mandrel. This sleeve lies between two sets of springs 13, 14 
which surround the mandrel. The port 9 is cut in the sleeve 12 
and communicates with a channel or flat 15 on the mandrel, so as 
to constitute a suitable non-return valve. The ratchet-nut or 
equivalent device for rotating the mandrel is in position at 16. 
(Accepted September 7, 194.) 


18,658. T. Clarkson, Chelmsford. Pumps. [1 Fig.) 
August 29, 1903.—This invention relates to pumps, and has for 
its object to simplify their construction and obviate leakage. 
According to this invention, the pump comprises the cylinder A, 
within which reciprocates the trunk piston B, to which the 
piston-rod C is connected by a ball-joint. The cylinder is provided 
with a packing recess at one end, into which fits a flanged sleeve 
G. This sleeve fits closely around the trunk piston, and has its 
flanged portion gripped rmly between a plate H and the flange 
on the end of the cylinder, these parts being bolted securelv 
a the same bolts preferably also serving to connect the 
cylinder to the casing which encloses the pump-driving mecha- 





nism. In the plate H is formed an annular recess, from which 
leads one or more passages, through which drainage can take 
-chamber, should any leakage occur. The 
arrangement is such that liquid cannot find its way through the 
packing-chamber, and thus to the piston at the end of the cylinder 
opening into the closed chamber which encloses the pump 
mechanism. The pump-valve mechanism comprises a body * yet 
tion Al cast in one with the cylinder. The suction-valve N is 
formed by a cap which fits over a perforated diaphragm A* formed 
in one with the pump erne fs The movement of the valve is limited 
by a projection d! carried by a diaphragm piece D3, which is per- 
forated, and carries the delivery valve Q. The delivery valve is 
preferably of the same construction as the suction valve, and fits 
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by a pin Q* extending from the diaphragm into a recess in the 
valve. movement of the valve is limited by a stop d, and it 
is normally retained on its seat by a spring R. Upon the flan; 
D4 of the diaphragm Bm D? rests the cap which forms the 
vi 
Th 


over pin Qt extending in the diaphragm piece, being held in place 


delivery end of the valve-casing, and from which leads the deli- 
very ee D2, e stop d for the delivery valve is carried by 
this cap-piece. All the parts comprising the valve-casing, and 
the caps forming the inlet and delivery, are arranged on a common 
axis, and held in place by a yoke L. The caps or end pieces of 
the valve-casing are le of rotation, to suit requirements 
and for ease of connection of the suction and delivery pipes. 
(Accepted September 7, 1904.) 

23,267. W. Harrison and G. Scott and Son (London 
Limi Reliet Valve. (2 Figs.) October > 
1903.—This invention relates to valve mechanism for use in con- 
nection with air-compressors, hydraulic pumps, and the like, 
driven practically continuously, for instance, by belt or toothed 
gearing, the object of the invention being to provide improved 
means whereby, when the desired pressure has been reached in 
the receiver or the like, a relief valve will be opened to allow of 
the fluid delivered by the compressor or pump escaping until 
such time as the pressure is reduced. In carrying the invention 
into effect a casing a is provided. This casing is tively in 
connection with the com r or pump, and with the receiver. 
In the casing is a partition e, containing a non-return valve /, 
which is lifted or opened by the fluid passing to the receiver. In 
the casing on the receiver side of this non-return valve is a piston 
g, connected to a lever h, which is weighted to such an extent 
that under the normal pressure in the receiver the lever will be 
stationary, but that when this pressure is exceeded, the said lever 
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will be lifted, owing to the pressure uport the piston connected to 
the lever. On the compressor or puinp ‘side of the non-return 
valve is ar the relief valve /; this relief valve is connected 
with the weighted lever A in such a manner that when the lever 
is lifted the relief valve will be opened, so as to allow the fluid 
delivered by the compressor or pump to escape. The valve is of 
the double- type, and is more or less equilibrated. In order 
to open the valve / to its full extent a bell-crank lever n is pivoted 
to arm o upon the casing. One arm of the lever n is jointed to 
the lever 4, and the other arm normally stands in a vertical 
position, and carries a weight; when the lever A is lifted, the 
vertical arm of the lever n is thrown.out of the vertical, so that 
the weight thereon acts and tends to further lift the lever h, 
whereby the valve / is opened to the desired extent. When the 
pressure in the receiver falls below the desired limit the weight 
of the lever h moves the piston g inwards, closes the valve J, and 
returns the bell-crank lever » to its normal position, with one arm 
vertical. (Accepted September 7, 1904.) 


RAILWAYS AND TRAMWAYS. 


18,581. %. iotner, 7 Bleotrioaily Li W. Lucas, 
way Trains. [1 Fig.) August 28, 1903.—This invention refers 


to certain improvements in the system of electrically lighting 
railway trains Rescribed in Specification No. 23,066, 1902. a is the 
shunt field winding of the main generator ; } is the corresponding 
winding of the regulating dynamo ; ¢ is the differential vans of 
the generator field, and d the series winding of the field 
of the regulating dynamo; g is the battery of accumulators ; 
pis a switch which, when closed, short-circuits the resistance a! 
n series with the winding a. The novelty of the present applica- 
tion consists in the introduction and employment of a contact 3 
on automatic switch mechanism of the kind described in the prior 
specification mentioned. The operation of the arrangement illus- 
trated is as follows :—When the main generator excites, it ener- 


g. 
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gises the automatic switch, which then operates, immerses the 
contacts 1, 2 in a mercury-containing vessel, and puts the main 
g tor in a position to charge the battery g. As the vol 

of the generator rises, and the charging current increases, the 
automatic switch moves to a further extent and immerses the 
contact 3 in the mercury, thus putting the winding 6 of the regu- 
lating dynamo across the terminals of the battery g. By means 
of the contact 3, the dynamo is prevented from pro- 
ducing any effect upon the aystem until the main generator is 








excited. e function of the sw-tch p is to diminish the output 
of the main generator when the voltage of the battery has reached 
a predete: ed value, a solenoid m being so wound and adjusted 


as only then to raise its plunger and open the switch p, which 
thereupon puts the Bar seme al in series with the winding a, 
and so diminishes the output of the machine. (Accepted : 
ember 7, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

24,691. James and Co., Limited, and C. L. 
Simpeen, “anaes. mperheaters. (7 Figs.] November 
18, 1903. — invention tes to superheaters for use in con- 
 empe with cgay yee In an improved steam super- 

eater according to this invention are embodied tube multiples, 
each tube multiple consisting of a plurality of solid-drawn steel 
tubes and flanged end-plates, each tube being at each of its ends 
tightly expanded into a hole in the end-plate. The inlet pipe a is 
preferably produced from steel with flanges a‘ at each end, the 





tube being cylindrical for the greater portion of its.length, and 
then widened out to the = where it makes a junction with an 
end;plate b, which end-plate makes a junction with the end of 
the first set of tubes g. The tubes g are, at their opposite ends, 
fitted into another end-plate 5, and this end-plate makes a junc- 


formed with corresponding faces and are disposed ne: 

on either side of the double-mitred e and confined Ay Soot 
by the end pieces d,d. The packing-rings b,b are made clear 
of the inside of the case a, 80 that they will not bind themsel\ es 
owing to expansion or contraction. The main pieces ¢ and the 
end pieces d may be made in single pieces or in two or more ser. 
ments d together by dowels or sunk studs. At one end, 





This bend at its other end is in like 
connected to another set of tubes, and so on in series, or parallel, 
or other groups to the end of the complete combination or con- 
struction, where the last end-plate makes a junction with an out- 
let e of like construction to the pipe a. The tubes g are expanded 
into the end-plates b, and, as a precautionary measure against 
being drawn out, are afterwards bell-mouthed by any convenient 


tion by flanges on the respective parts with one end d! of a U- 
shaped bend d. 





—_ es 
(44,631. 4) 


known means to fit the bell-mouth formed in the end-plates, 
whilst after forming the bell-mouth they are again slightly ex- 
panded to ensure that each joint is perfect. Between the end- 
plates ) and each inlet or outlet pipe @ or e, or return bend d, 
a joint is made by means of an annular projection or spigot b! on 
the one aay — te, fe —- or : et d3 - the.other, — 
a or like ng or joint ring interposed, as shown 
in Fig. 3 The (J-bends are of bd pmdew tube form, and when 
— Be owe = J be ge — has a _— or gate f and 
lange-su) lormed on it. e pipes a, e, the upper and lower 
end-plates b me = eee . 7 wn ia ~ tively by a 
peadeer thaw clearing-holes ig. n the flanges, and are 
secured by oan. (Accepted August 31, 1904.) 

18,657. T. 


Clarkson, Chelmsford. Packing. [1 Fig.) 

August 29, 1903.—This invention relates to steam-tight packings 
for reciprocating rods, and has forits object to —— a packing 
which will stand with superheated steam, will not deteriorate, 
will remain tight, and needs practically no attention. A is the 
n-rod, B the casing forming the stuffing-box within which 

he packing-sleeve C is disposed. e packing-sleeve C encircles 
the nramgpese A, on which it fits ina manner to permit a film of 
oil being maintained between it and the rod. At intervals 
throughout its length the sleeve C is provided internally with 
circumferential grooves C1, which serve to insure the maintenance 
of sufficient lubrication between the reciprocating rod and the 
sleeve. The sleeve is not secured to the casingin any way, but 
is freeto move, and its outer end, which bears against the end 
cover B! of the stuffing-box, is provided with a flange O?, against 
which the end of a spring D The abutting faces of the 
sleeve C and the cover B! may be grooved, or otherwise con- 
structed to retain oil, and enable a steam-tight joint to be main- 
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tained between these two surfaces. The other end of the spring 
may rest nst the inner end of the stuffing-box, or, as shown, 
there may be disposed between the end of the box and the spring 
a ring E, which is provided with extensions, one projecting beyond 
the box, and the other projecting into the box to within a short 
distance of the end of the packing-sleeve C. The openings in the 
cover B! and in the ring E are of such a nature as to permit of the 
lateral movement of the piston-rod when necessary ; and in 
addition the opening in the cover B! permits the lubricant, which 
may be —_ externally of the cylinder, to be swept past it to 
the packing-sleeve as the piston-rod reciprocates. e floating 
sleeve C is free to move within the box J, the spring D maintainin; 
in all positions a tight fit between the end of the sleeve and the en 
cover B!, and also between the end of the box } and the ring E. 
The spring also automatically adjusts the parts when wear takes 
place, may be of any appropriate construction ; but in order 
to withstand high temperatures, it is preferably constructed of cast 
iron. (Accepted September 7, 1904.) 
C. Macdonald and The Elastic Metallic 
eering Comp: . ited, 
{4 8.) Septem- 


South Packing. 
ber 19, 1903.—This invention has reference to metallic packing for 
stuffing-boxes. The floating case a, in which the segmental rings 
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b,b are inclosed, is made in three parts ; that is to say, it is con- 
stituted by a main or middle ag cand end pieces d, d fitting into 
or over the ends of same. main piece ¢ is formed with an 
inwardly-extending portion e, having oppositely inclined or doubly- 
mitred faces f, f, and the end pieces d, d are fashioned with 
single-mitred or inclined faces g, g. The packing rings b,) are 


one of the end pieces d abuts upon a ring m, having a turn ofh 
packing x between it and the gland 0, while at the opposite say 
the other end piece d bears against. a ring p provided with cavities 
q, in which spiral springs r are confined, normally under compres. 
sion, by a ring p! connecting with the ring p by studs p?, and 
bearing against a neck-ring s in the stuffing-box. As the pack. 
ing-rings 0, b wear against the rod h the springs r force them into 
steam-tight contact with it. In the faces of the packing-rings }), } 
next the rod grooves or the like are provided to facilitate lubrica- 
tion, and the end pieces d, d ma ates be provided with grooves 
or the wae t pe Lar an - the steam or other fluid that 
may pass to the outside of the floating case a. (A tem- 
ber 7 1008) ig ( Septem 
18,660. T. Clarkson, Chelmsford. Liquid - Fuel 
Burners. (2 Figs.) August 29, 1903.—This parm sa relates 
to the regulation of liquid-fuel burners. The preferred form of 
burner with which the senecetes is intended to be employed 
comprises a needle D3 which controls the fuel orifice, and a cap 
D8 which controls the amount of combustible mixture and thereby 
the size of the flame, these two parts being moved simultane- 
ously. According to this invention, the control of this simul- 
taneous movement is effected automatically by the pressure of 
steam in the generator heated by the burner, this steam acting 
upon a piston B‘ against the pressure of a spring B’, which is 
jjustable. A piston-rod B% connected to the piston has mounted 
on it, in a suitable position, a collar Bl4, i either side of 
which is pressed a washer by a spring A‘, A2. The other ends of 
these two springs bear against nuts A5, A on the piston-rod. 
The collar B 4 lies within an eye 11 formed on a cross-piece, the 
ends of whose arms are connected by links B!2 to the lever Dé, 
by which the control of the burner is effected. The arrangement. 
is such that, when the pressure of the steam forces up the piston 

















against the action of the spring B’, the movement is imparted 
to the mechanism controlling the burner through the cross-piece 
and side links. In order to enable the burner to be controlled by 
hand, a lever C! is pivoted at c to a notched quadrant C?. At 
its lower end the lever C! has a crank C4, to which is pivoted one 
end of a link 05, the other end of which is pivoted to an exten- 
sion of the links B!2, which are connected at their or ends by 
a bar B18, The connection between the piston-rod and the cross- 
piece is a yielding one, so that no jamming can occur. The 
yielding connection allows the hand controlling mechanism to be 
operated independently of the automatic controlling mechanism, 
as it is only necessary when it is desired to raise or lower the 
flame to overcome the pressure of one of the springs in the yield- 
ing connection which maintains the cross-piece 11 in its normal 
tion. The — Al, A? also serve to return the hand-lever 
1, after it has n operated, to the position which it should 
occupy in with the position of the automatic control- 
ling device. The hand operating mechanism can be disconnected 
to os the automatic regulator to act freely. (Accepted Sept- 
en 7, 1904). 
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MACHINERY. 
24,532. Asa Lees and Limited, and R. 
Taylor, Junior, Oldham, Sten Sp: and 
Doubling Machines. [6 Figs.) November 12, 1903.—This 


invention relates to improvements in cap-bar roller-bearings for 
spinning and doubling machines, and particularly to such cap- 
bars as are formed by se rs mounted on arod, prefer- 
ably round in cross-séction; and the special construction which 
the patentees claim under their improvements enables them to 
dispense with the cranked fingers which have hitherto been 
necessary at each stand. In carrying the invention into effect, 
the middle or intermediate fingers 11 are mounted on a rod 15, 
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and if the rod 15 be round, a flat is cut on one or both of its sides 
near each end, where it enters a rectangular slot formed to re- 
ceive it in the stand, or in the adjustable bracket 2, commonly 
called the “stand slide,” which is usually secured upon the 
stand 3, to form the bearings for the middle and back drawing- 
rollers. The flattened ends of the rods resting in the rectangular 
slots are prevented from turning round, and the fingers over the 
stands are formed so as to rest —_ the ends of the rods, or they 
may rest on the stands or stand-slidesand have projections which 
fit in holes or grooves in the stands or stand-slides to determine 





their position relatively to the bo:tom rollers. (Accepted Septem 
ber 7, 1904. 
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— PATHNT—_ . 
> WATER-TUBE BOILERS 
: & 
CRUISERS and BATTLESHIPS built and building WITH YARROW BOILERS 
(excluding Destroyers and Torpedo Boats, and the smaller class of vessel.) 


Building. Name. LHP. Remarks, ~~ 


EOE a tines wah clr sates: tae NWA ZT. 
Cruiser .. os Built .. Zenta . e ee 7,800 
” of ée aa ize 
> . Building” m it 
Ironclad .. th ~ A se ek WEE os a ee < 
; es SH ok cine gat OOM oo) Se oar 
” oe sie. aan ° se 14,000 
FoR ERE: BRITISH NwNaAwyz. 
Cruiser .. oe Building ah 22,000 )\ #ths Yarrow Boilers. 
. a te be ay on ie “ 22,000 tth naw 
wy ‘e o< <e ne o All Yarrow Boilers. 














Ircnolad 1. xe Built 
Cruiser ¥ a Building | 


BERBER Roo 
geggeeee 
393,900. 


fths Yarrow Boilers. 
” ith Cylindrical. 


Cochrane 


FOR 7 eE DUTCH NAS. 
Built .. -»» Holland és 10,000 | 7,500 HP. 
vs od Friesland .. oe ee ws 10,000 Boilers and 2,500 HP. 
Zeeland ea <e ae ee 10,000 Seg: Boilers, 
Utrecht at “s ee oe 000 All Yarrow Boilers. 
Gelderland .. 000 
Noord Brabant .. 
Koningin Regentes 
nee De Ruyter .. oa 
ae Hertog Hendrik 
Building *o Tromp <e . 
FOR Taz WwW ORC OW rs LAT NAWY. 
Guts a Menr=. Armstrong, _—— ° Co., Ltd.) 
Ironclad ., ee ay Norge ve ee "4,500 All — — 
= <° Eidavold ‘ 4 
FoR ee oS PORTUGUESE WAVES. 
— by oe Armstrong, eee & Co., Ltd.) 
Cruiser .. aa Built Don Carlos I. 12,500 ’ All Yarrow Boilers, 
Bl @ d= « THE Sw EDISsEX WATS. 
Cruiser .. ey Built .. os peg < ee 4,500 All Yarrow Boilers. 
Clas Ugg’ 4,500 
000 


Torax Ee. 


ieee ei te SOS Dristgheten “ - fe 
ad 66 in a ok 6,000 


a ; = Parca ee ee 
a pate ee oe se Mf - &y 





— <e ae ee 6,000 
12,000 
Ironclad rth IL 10,000 


Messrs. YARROW & CO. Ltd. Poplar. LONDON. 


Bulliiag 


THE PRIESTMAN DREDGER, EXCAVATOR ano ELEVATOR 


WORKED BY ONE OR TWO came HAS BEEN ADOPTED BY 
THE BRITISH GOVERNMENT, 


The German Government, The French Government, 

The Italian Government, The Russian Government, 

The Spanish Government, The Portuguese Government, 
The Dutch Government, The Danish Government, 

The Chilian Government, The Victorian Government, 
The Chinese Government, The Brazilian Government, 
The Queensland Government, The Cape Government, 

The Argentine Government, The 8. Australian Government, 
The N.S. Wales Government, The W. Australian Government, 
The Néw Zealand Government, The Tasmanian Government, 
The Hawaiian Government, The Indian Board, 

TheCrown Agents fortheColonies,| The Chinese Maritime Customs. 


The Priestman Oil Engine 


HAS BEEN ADOPTED BY 
THE BRITISH GOVERNMENT, 


The United States Government, The Chinese Government, 
The N.S. Wales Government, The Russian Government, 
The Victorian Government, The Norwegian Government, 
The New Zealand Government, The Indian Government, 


PRI ESTMAN BROTH ERS, Lid. pees VICTORIA ST., S.W. The Elder Brethren of the Trinity | The Northern Lighthouse Board 
Telegraphio Addresees: ‘‘PRIESTMAN, HULL.” ‘‘ PRIESTMAN, LON House, See Pe Beard. 
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3¢ HIGHEST AWARD FOR VENTILATION. & 
ae Paris Exhibition, 1900: 2 Gold Medals and 1 Silver Medal. + 
i. THE “BOYLE” SYSTEM ea 
“a n #22 VENTILATION FOR SHIPS. $ 
The “ BLAKE-MARSDEN ” IS THE BEST. a3 OBERT BOYLE & GON, vaudny inte 
2h 64, Houpory Viapvcr, | 110, "Bornwa. Srreet, 2 
It is the result of 45 YEARS’ EXPERIENCE. Used in all the most successful Roadstone EE LONDON GLASGOW. 6378 24 
Quarries, and by the British and Foreign Governments, Railways, Harbour and Dock Works. a Catalogues and full particulars on application, & 








Also by many hundreds of Corporations in the United Kingdom, South Africa, &c. 
80 GOLD and SILVER MEDALS—All Highest Awards. * The 


H. R. MARSDEN, Leeds. |“ Neane” Steam Pump 


FO® POWER TRANSMISSION. |}... 











The 


aa at any ced — 

point of r oes 

P. R. J ACKSON & C0., Lid., rent opie 4 
Engineers, MANCHESTER. is a 

= ., TRADE =) iociad B sai for 

MARK tappets. = List 162. 





6380 








GEAR WHEELS. 


td 
FLYWHEELS, PULLEYS, SHAFTING, &c. Pulsometer Engineering E12 
STEEL CASTINGS, ROUGH or MACHINED, Rine Elms Ieonworks, Reading. 


London Office and Showrooms: 61 and 68, Queen Victoria Street, H.C. 
To 30 TONS. 


DAVEY, PAXMAN & CO., Lp. COLCHESTER. 


Specialities : 
ENGINES & BOILERS 


— FOR ALL PURPOSES. — 
Makers oj 
PAXMAN'S “ECONOMIC” BOILERS. 
PATENT INDEPENDENTLY-FIRED 
SUPERHEATERS. 


PAXMAN’S PATENT DOUBLE-ACTING 
AIR & CIRCULATING PUMPS, 




















CONDENSERS. Od 5901 
Latest Design HORIZONTAL COUPLED COMPOUND uneme, fitted =r salle HORIZONTAL COUPLED comrounD ELECTRIC TRACTION 
with PAXMAN'S PATENT DROP VALVE GEAR. 78, QUEEN VICTORIA STREET, E.C. ENGINE. PAXMAN’S PATENT HEAVY SERVICE TYPE. 








HIGH-LIFT TURBINE PUMPS 


(Protected by H.M. Letters Patent). 


ANY OAPAOITY. 
LIFTS up to 1650 feet. 
UNPRECEDENTED EFFIOIENOY up to 80 per cent. 











6895 


’ MATHER & PLATT, Lrp., wccn'worxs, MANCHESTER. 


















HADFIELD’S F CRUSHING PLANTS 


SHEFFIELD. USING EITHER 


Gyratory or Jaw Crushers. 
Manufacturers of: 


STEEL CASTINGS 


— AND —— 


FORGINGS. 














WEARING PARTS MADE OF 


HADFIELD’S PATENT 


6 ERA 99 gr20 
_ MANGANESE STEEL. 























Nov. 18, 1904. ] 


ENGINEERING. 





669 








THE ST. LOUIS EXHIBITION. 


Tae EXHIBITS OF THE CROCKER-WHEELER 
CoMPANy. 


Tne generating plant for supplying power for the 
working of the Intramural Railway in the Ex- 
hibition’ grounds consists of seven engine-type 
railway generators, all of which were designed and 
manufactured by the Crocker-Wheeler Company. 
Each generator works at an electrical pressure of 
550 volts. The following table gives the output, 
speed, and the name of the engines to which these 
are coupled :— 

Plant Supplying Power to Intramural Railway. 








a Re Speed in } 

Numbers of Mn te Revolutions per) Name of Engine. 

Generators. | ilowatts. | Minute. 

One .. 900 100 |Buckeye. 

Sie 600 } 85 |Lane and Bodey. 
Two .. 500 | 135 |Brown Corliss. 
One .. 500 | 100 Mutfray. 

= 400 150 Harrisburg. 

oc: ae 100 700 Doble ater - 

| Wheel. 





The poles 


that the description of one will suffice. 








depth ; the segments are secured in position by 
sectional clamps. 

Fig. 1 shows the brush-rigging clearly. It: is 
similar to that employed on the other units. The 
provision made for the individual adjustment of 
each brush-holder can be-seen. The company 
claim that such an arrangement entirely obviates 
the necessity of using cross connections to com- 
pensate the unequal distribution of magnetism in 
the armature core. The company further claim 
that they are the only dynamo-builders who pro- 
vide facilities for turning the commutators of their 
machines by means of their rigging ; this is accom- 
plished in the following way :—One row of brush- 
holders is removed, and a turning tool is bolted to 
the brush-holder bracket. On revolving the arma- 
ture, a large commutator can be turned in a few 
hours in this simple manner. The parallel type 
of brush-holders are well illustrated in Fig. 2; as 
will be seen, they are rigidly clamped to the cast- 
iron bracket. The supportng-links are made of 
laminated copper, affording flexibility as well as a 
good conducting capacity. The tension springs are 
placed in such a position that they can be easily 
adjusted. We understand that all these machines 
have given great satisfaction during the period 





are of a round section, made of steel, and are cast 
into the cast-iron magnet-frame. The pole-shoes 
are removable ; their shape can be seen in Fig. 1, 
which is an illustration of the 600-kilowatt unit. 
They serve the twofold purpose of distributing the 
flux through the armature and retaining the field 
coils. The magnet-frame is of a girder section, 
with two webs, designed to give a maximum stiff- 
ness and to prevent the distortion of the ring from 
a true circle ; the ring is made sufficiently broad to 
shroud the field coils, and afford them protection 
from mechanical injury. Fig. 1 also shows the 
manner in which the field circles are divided into 
sections, with air spaces between. In larger types 
of machines the company informs us that both the 
‘shunt and series coils are divided into two sections. 

In the 900-kilowatt dynamo the core is built up 
of steel punchings, and is provided with radial 
ventilating-spaces. In each machine the cores are 
dovetailed to the spokes of the spider, with the 
exce; tion of the 100-kilowatt generator. The end 
flanges supporting the armature windings are pro- 
vided with openings to afford additional ventilation 
and sccure a low running temperature. The wind- 
ings «re composed of copper strip ; they are wound 
on formers, and retained in the slots by wooden 
retaiiing-wedges. The armature spider is of in- 
terest, as the spokes are cast hollow to obtain a 
Maximum strength with a minimum weight of 
material, The commutator is well designed as 
Fegards the dimensions of its face and wearing 











that they have been working the Intramural 
lines. 


Tue Natrona Exectric Company’s ExHrtsits. 


The National Electric Company, of Milwaukee, 
has exhibits both in the Machinery Hall and in the 
Palace of Electricity. Although this company has 
only recently manufactured electrical machinery, 
it has already produced a large number of direct 
and alternating-current generators for lighting, 

wer, and railway work. The unit exhibited in 

lock 46, in the Machinery Hall, consists of a 
1500-kilowatt alternator, direct connected to a 2250- 
horse-power vertical cross-compound steam-engine. 
The current is produced at a pressure of 6600 
volts and 25 cycles when the generator is making 
85 revolutions per minute. The power generated 
is used for operating the large Westinghouse induc- 
tion motors which are coupled to the Westinghouse 
centrifugal pumps for supplying the water for the 
cascades, and described on page 599 ante. 

Like all standard alternators built by the 
National Electric Company, .the one under con- 
sideration is of the revolving field type, leaving the 
armature easily accessible, and “permitting the 
better insulation of the armature coils, as the 
windings are not subjected to any mechanical 
strains. The revolving field has a large diameter, 
to give an additional flywheel effect to. the engine. 
The stationary armature consists of a circular cast- 
iron housing, provided with a core of laminated 


steel punchings furnished with inwardly-projecting 
teeth for the reception of the armature windings. 
The housing is nade in two separate castings, and 
afterwards bolted and keyed together ; the. bolts 
and keys being contained within the cross-section 
obviates the use of lugs. The laminated soft-steel 
punchings are annealed and japanned before being 
assembled ; the ventilating-blocks are imserted at 
frequent intervals to provide openings around the 
circumference, for the free passage of the heat 
generated in the interior. 

The principal details of the armature are :— 
Internal diameter, 16 ft. 02 in.; width of core, 
16 in. There are three phases and two slots per 
pole per phase ; each slot is‘ 2}.in..deep by 1} in. 
wide. . Each slot contains 14 compressed copper 
conductors, and the area of each conductor is 
0.37 in. by 0.28 in. 

The. revolving field is of cast steel, made in 
halves, held together by shrunk links. The rim 
of the wheel has a channel cross-section, to which 
the cast-steel pole-pieces are bolted. The field- 
coils consist of 65 turns of 1}-in. by 4-in. copper 
strap wound edgewise and thoroughly insulated, 
the outer edge of the coil being exposed to the 
atmosphere for cooling. The pole-shoes are 


laminated, and secured to the ends of the pole- 
pieces in such a manner as to hold the field-coils 








Fig. 2. 


in position. The shoes cover a large polar arc, in 
order to distribute the magnetic flux evenly. The 
field-coils are insulated from the pole-pieces by 
Fuller board, and from the pole-shoes and spider- 
ring by heavy fibre. The diameter of the revolving- 
field is 16 ft., and it weighs, approximately, 
50,000 Ib. 

The exciting set consists of a 45-kilowatt motor 
generator. The motor side is fed with current at 
a pressure of 220 volts from the lighting mains, 
and the current supplied to the field is: controlled 
by a resistance in the exciter shunt. 

The temperature rise in the armature and field- 
magnets does not exceed 30 deg. Cent. for a con- 
tinuous full-load run at 25 per cent.:overload. The 
guaranteed efficiencies with cos 8 = 1 are :—Half- 
load, 94.75 ; full load, 95.5 ; 125 per cent. of full 
load, 95.5. The regulation with a power-factor of 
unity equals 5.5 per cent. The short-circuit cur- 
rent with full-load excitation equals 450 amperes. 

We are informed that the alternator pit was 
flooded with water on Friday, July 15, and that 
the machine was dried out and in operation by the 
following Monday ; this -certainly speaks well for 
the insulation. We are also told that it’ has been 
short-circuited- several times on the switchboard 
mains without being disabled in any way. 


Some Miscettanecous Evecrrica, Exursits. 
During the past few months we have dealt at 








considerable length with the more important eleg- 
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trical exhibits at the St; Louis Exhibition, and still 
more remain to be referred to; but. it is almost 
unnecessary to state that there are many objects of 
interest on which we are not able to write, because 
space will not permit, and because, in many in- 
stances, it has aes impossible to obtain reliable 
information. In the present article we propose to 
notice some of the more important miscellaneous 
exhibits, 

The British collection, representing the products 
of many well-known electrical-instrument manufac- 
turers, has attracted considerable attention. The 
Duddell oscillographs, exhibited by the Cambridge 
Scientific Instrument Company, Limited, and the 
exhibits of the Synchronome Company, of London, 
may be mentioned as being of special interest. The 
latter consists of exhibits in connection with electri- 
cal time-service—a system of electrically-propelled 
dials, controlled by a self-wound pendulum. The 
pendulum is an automatic time-switch operating 
every half-minute. The novelty claimed for this 
system lies mainly in the fact that the whole of the 
energy required to keep the pendulum in motion is 
mechanically transmitted through the surfaces of 
the contact at each operation. The measured con- 
sumption of electrical energy is only 1.7 ampere- 
hours per 12-in. dial per annum. The step-by-step 
dial movement has a wheel of 120 teeth in connec- 
tion with the minute hand, and can advance only 
one step ata time. The propelling dial drives at 
an angle of 135 deg. to the radius instead of ata 
tangent (as is usually the case) against rectangular 
teeth, and is limited in its stroke by an inertia 
stop. Messrs, Everett, Edgecombe, and Co. ex- 
hibit recording instruments — ammeters, volt- 
meters, and wattmeters—in which this Syn- 
chronome system. is employed. Difficulty has 
often been experienced in obtaining a clear re- 
cord in instruments where the recording - pen 
is subject to rapid movements. In the in- 
struments under consideration the pen does. not 
rest on the paper, but is depressed thereon at any 
desired interval of time. This usually ranges 
from 5 to 30 seconds. No liquid ink is used, a type- 
writing ink-ribbon being employed as a substitute. 
In this manner the record is made in a series of 
dots. The catalogue of the British exhibits, issued 
by the Royal Commission, is a useful book, con- 
taining a brief description of every instrument 
exhibited. 

The French exhibits in the Palace of Electricity 
are in very much the same condition as when we 
wrote our earlier accounts in July last ; they still 
have a decidedly unfinished appearance. Some in- 
teresting telegraphic instruments are shown, but the 
attached descriptions are too brief to be really 
useful, and we have not yet discovered any one 
present to assist in explaining the special features. 
There are some handsome electric-light fittings in 
the French space, but these are not shown to ad- 
vantage. 

The German exhibits in the Palace of Electricity 
consist of apparatus chiefly dealing with chemistry, 
although there are some electro-chemical exhibits. 
Indeed, the German collection, though including in 
many instances excellent specimens of the best 
German products, especially where scientific appa- 
ratus is concerned, appears to be misplaced. Many 
of the German objects in the Palace of Education 
and Social Economy would be better placed in the 
Electricity Building, there being some excellent 
specimens of electrical instruments and apparatus 
shown there. 

Concerning the exhibits of other foreign coun- 
tries, little remains to be said ; indeed, so far as 
we can see, few alterations have taken place in 
these since our earlier articles. 

The articles we have already published will in 
themselves show how the more important American 
manufacturing firms are represented. A model in- 
candescent lamp factory has ‘been installed in the 
Electricity Building by the United States Incan- 
descent Lamp Company ; but the process of manu- 
facture, although interesting to visitors, is too well 
known to require repetition in these columns. 

The Otis Elevator Company, of New York and 
Chicago, show working exhibits of their automatic 
elevators in Section 5 of the Machinery Hall, and 
in the De Forest Wireless Telegraph Tower. These 
are built to be operated by push-buttons at the 
landing-doors, and in the cars themselves. If it 
is desired to bring the car to a particular landing, 
it is only necessary to push the button bearing the 
correct number. The door cannot be opened until 


the car has come to rest at a landing, and so long 





as the door is opened, or even improperly closed, 
the car cannot travel in either direction. The push- 
buttons in the car are numbered, one for each land- 
ing ; when inside the car, any landing is reached by 
pushing the required button. 

The Sardett Rowalres Manufacturing Company, 
of Chicago and New York, have an exhibit of elec- 
tric dumb-waiters in Section 3 of the Electricity 
Building ; these are shown in operation, travelling 
to the highest point of the roof; one machine 
travels at 150 ft. per minute, and the other at 
nearly 600 ft. per minute. The car is controlled by 
push-buttons, which are placed at any or all floors 
immediately adjacent the dumb-waiter hatchway ; 
a push-button box is used containing as many 
buttons as there are floors for which the car is de- 
signed. Pressure on any one of these will cause 
the car to stop, it being automatically arrested at 
the floor corresponding to the button depressed. 
If any door is opened, the car cannot. be started, as 
it will not respond to the push-buttons until all the 
doors are closed. In some cases an automatic lock 
is placed on the doors of the hatchway, so that the 
doors are locked until the car arrives at a certain 
floor, when the door is automatically unlocked, but 
not opened. When the hoist leaves, the door is 
automatically locked again. One of the two dumb- 
waiters in the exhibit is equipped with this locking 
device. The Burdett - Rowntree Manufacturing 
Company is represented in England by the Otis 
Elevator Company. 

The exhibit of the Gould Storage Battery Com- 
pany in Section 16 of the Electricity Building is an 
elaborate display of storage batteries and boosters. 
Formed and unformed plates of many sizes are 
shown, the smallest measuring 3 in. by 3 in., and 
the largest 30} in. by 153 in. -A new size of plate 
has recently been introduced. by the Gould Com- 
pany ; this measures 18} in. by 18} in., and is de- 
signed for use where floor space is valuable, and 
where the deeper plates are not thought advisable. 
There are three cells .with.the type of: plate dis- 
played, which have been designated ‘‘ Type U,” 
containing 49 plates, with a capacity of 5700 ampere- 
hours. The nakeak cell shown contains 101 ‘“‘T” 
plates, and has a capacity of 16,000 ampere-hours, 
with a momentary discharge capacity of 30,000 
amperes. A complete. isolated plant of 69 cells, 
type ‘‘0-12” lead-lined tanks, with end cell con- 
nections and complete switchboard and booster 
auxiliary, is used. for lighting the company’s pavi- 
lion. Portable cells and those specially designed 
for train-lighting are also exhibited, as well as 
others for working electric vehicles, the latter being 
examples of the electro-chemical positive and pasted 
negative combination, which, we are informed, 
give very excellent results and long life. For the 
spacing of plates in the automobile cells, rubber is 
used instead of wood. A handsome blue Vermont 
marble six-panel switchboard has been erected for 
use in connection with the various batteries, 
motors, and generators in the exhibit. 

A small high-tension transmission line has been 
erected outside the Palace of Electricity, and exhi- 
bitions are frequently given in the evening of the 
luminous effect caused by a pressure of 1,000,000 
volts. The temporary transformer-house contains 
a transformer with its primary wound for 110 volts, 
and secondary, as stated above, wound for 1,000,000 
volts ; the frequency is 25 cycles per second. The 
unit was made by the School of Electrical Engineers 
at Purdue University, and a notice displayed on 
the walls of the transformer-house announces that 
it was designed and built in 28 days. 

There are numerous exhibits in connection with 
medical apparatus, showing the application of elec- 
tricity to surgical and other work, but space will 
not permit our entering into accounts of these. An 
electric restaurant has been built in the Palace of 
Electricity, where everything is cooked by elec- 
tricity in full view of the public, to demonstrate the 
cleanliness of this method of cooking. 

It may be noted here that a great deal of work 
has been done by the Commission on Electric 
Traction, but the results. of the numerous tests 
made are not yet worked out in acomplete enough 
form for publication. We shall deal with this at a 
future date. 








AMERICAN RatLroaD Morta.ity.— During the five years 
ending with June 30, 1904, the number of deaths from 
railroad accidents in the United States was as follows :— 
1900, 7865; 1901, 8455; 1902, 8588; 1903, 9840; and 
1904, 9984. ‘It will be seen that 1903-4 beat the record, 
and that the number of deaths recorded for the five years 
was 44,732. he : 





THE ANATOMY OF BRIDGEWORK .— 
No. I. 
By W. H. Torre, Assoc. M. Inst. C.E. 
INTRODUCTION. 

No book has, so far as the author is aware, been 
written upon that aspect of bridgework to be 
treated in the following articles. No excuse need, 
therefore, be given for adding to the already large 
amount of published matter dealing with bridges. 
Indeed, as it too often happens that the designing 
of such constructions, and their after-maintenance, 
are in this country entirely separated, it cannot 
but be useful to give such results of the behaviour 
of bridges, whether new or old, as have come under 
the writer’s observation. 

In the early days of metallic bridges there was 
of necessity no experience available to guide the 
engineer in his endeavour to avoid objectionable 
features in design, and he was, as a result, com- 
pelled to rely upon his own foresight and judgment 
In any attempt to anticipate the effects of those 
influences to which his work might later be sub- 
ject. - How heavily handicapped he must have been 
under these conditions is evident from the mass of 
information since acquired by the experimental 
study of the behaviour of metals under stress, and 
the growth of the literature of bridgework during 
the last forty years. That many mistakes were 
made is little occasion for surprise ; rather is it a 
cause for admiration that some very fine bridges, 
still in use, were the product of that time. Much 
may be learned from the study of defects and 
failures, even though they be of such a character 
that no experienced designer would now furnish 
like examples. 

Modern instances may, none the less, be found, 
with faults repeated, which should long since have 
disappeared from all bridgework, and are only to be 
accounted for by the unnatural divorce of design 
and maintenance already referred to. As the 
reader proceeds, it may appear that details are 
occasionally touched upon of a character altogether 
too crude and objectionable to need comment ; but 
the consideration of these cases is none the less 
interesting, and, so far as the writer’s observation 
goes, not altogether unnecessary. 

Most of the instances cited are of bridges, or 

arts of bridges, of quite small dimensions ; but 
it is these which most commonly give trouble, 
both because the effects of impact are in such 
cases most severely felt, and possibly because 
the smaller class of bridges: is very generally 
designed by men of less experience, than large and 
imposing structures. 

An endeavour has been made to secure some 
kind of order in dealing with the subject, but it 
has been found difficult to avoid a somewhat dis- 
jointed treatment, inseparable, perhaps, from the 
nature of the matter. Finally, the reader may be 
assured that every case quoted has come under the 
writer’s personal notice. 


GirpER BEARINGS. 

In girder-work generally, and more particularly 
in plate-girders, considerable latitude obtains in the 
amount of bearing allowed. . Clearly, the surface 
over which the pressure is distributed should be 
sufficiently ample.to avoid over-loading and possible 
crushing or fracture of bedstones where these exist ; 
but if no knuckles are introduced, this is an ex- 
tremely difficult matter to ensure. A long bearing 
may deliver the load at the extreme end of the 
surface on which it rests, or, more probably, near 
the face. . 

If the girder is made with truly level bearings, 
and the beds set level, it will certainly, when under 
load, throw an extreme pressure upon that part of 
the bearing surface immediately under the forward 
edge of the bearing-plate. These considerations 
probably account for bedstones frequently cracking, 
in addition to which possibility there is the dis- 
advantage that the designer does not know where 
the girder will rest, and cannot truly define the 
span. The variation of flange-stress due to this 
cause may, in a girder of ordinary proportions, 
having bearings equal in length to the girder's 
depth, be as much as 16 per cent. above or below 
that intended. : 4 

If great care be taken in setting beds, in the first 
instance, to dip toward the centre of the span an 
amount depending upon the anticipated girder 
deflection, it may be possible to ensure that when 
under full load the girder bearing shall rest equally 
upon its seat ; but this is evidently a difficult con- 
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dition to obtain practically, is good only for one 
degree of loading, and may at any time be nullified 
by a disturbance of the supports, as, for instance, 
the very common occurrence of a slight leaning 
forward of abutment walls. 

Double or treble thicknesses of hair-felt are 
sometimes placed beneath girder bearings, with the 
object of securing a better distribution of pressure, 
no doubt with advantage ; but this practice, though 
it may be quite satisfactory as applied to girders 
carrying an unchangeable load, hardly meets the 
case for loads which are variable. Notwithstanding 
the faulty nature of the plain bearing ordinarily 
used for girders of moderate span, its extreme 
simplicity commends it to most engineers. It must 
be admitted no serious inconvenience need be 
anticipated in the majority of cases, particularly if 
the bearings are limited in length, do not approach 
nearer than 3 in. to the face of bedstones, and are 
furnished with hair-felt or similar packing. 

Whether with long or short bearings, the forward 
edge should be at right angles to the girder’s 
length. In skew bridges it is sometimes seen that 
this edge follows the angle of skew. The effect on 
the girder is to twist it, as will be clear from a little 
consideration. . In evidence of this the case may be 
quoted of a lattice girder of 95 ft. effective span 
and 7 ft. deep, which, resting on a skew abutment 
right up to the masonry face at a rather bad angle 
(about 15 deg.), was, after twenty years, found 
canted over at the top to the extent of 4 in., with 
the further result of springing a joint in the top 
flange at about the middle of the girder, causing 
some rivets to loosen. The bedstone was also very 
badly broken at the face, and had to be replaced in 
the course of repairs. This girder had, in addition 
to the canting from the upright position at its end, 
and the distortion of the top flange, a curvature in 
the same direction, though less in amount, at the 
bottom—an effect very common in the main girders 
of skew bridges, and possibly accounted for in part 
by a tendency of the girder end to creep along the 
abutment away from the point at which it bears 
hardest, under frequent applications and removals 
of the live load, and accompanying deflections. 

This tendency to travel may aggravated in 
bridges carrying a ballasted road, in which there 
may be a considerable thickness of ballast near the 
bearings, by the compacting and spreading of this 
material taking effect upon the girder end, tending 
to push it outwards, being tied only by a few light 
cross-girders badly placed for useful effect, as in 
Fig. 1. The movement may be prevented in new 
work for moderate angles of skew by carrying the 
end cross-girders well back, and securing them in 
some efficient manner ; or by the introduction of a 
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diagonal tie following the skew face, and attached 
to cross and main girder flanges (Fig. 2)—a method 
Which may be applied to existing work also. 

For such a case as that cited it is imperative that 
ballast pressure at the girder end should be alto- 
gether eliminated. 

The fixing of girder ends by bolts—a practice at 
one time usual—hardly calls for remark, as it is now 
seldcin resorted to unless for special reasons ; but it 
may be well to point out the weakening effect of 
holes for any purpose in bedstones. Bedplates 
comiionly need no fixing; the weight carried keeps 
them in position, or if, in the case: of very light 
girders upon separate plates, it is considered well 





to secure these from shifting, it may best be done 
by letting the plate in bodily a small amount, or by 
means of a very shallow feather sunk into a chase. 
As‘an-improvement upon the plain bearing 
usually adopted, it is an easy matter so to design 
girder-ends as to deliver the load by a narrow strip 
of bearing-plate carried across the bottom flange, 
distributing the pressure upon the stone, if there be 
one, by means of a simple rectangular plate of suffi- 
cient stoutness (Fig.3). An imperfectknuckle will by 
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this means result, with freedom to slide, and girder 
span be defined within narrow limits. A true 
knuckle is, of course, the best means of securing 
imposition of the load always in the same place ; but 
this by itself is not sufficient where the girder is of 
a length to make temperature and stress variations 
important, in which case rollers, or freedom to slide, 
become necessary. Bridges exist in which roller- 
bearings have been adopted without the knuckle, 
or its equivalent ; but this is wholly indefensible, as 
it is obvious the forward roller will in all proba- 
bility take the whole load, and cannot be expected 
to keep its shape and roll freely under this mal- 
treatment. It is sometimes asserted that rollers 
are never effective after some years’ use ; that they 
become clogged with dirt, and refuse to perform 
their office. 

There is no reason why rollers should not be 
boxed in to exclude dirt by a casing easily removed, 
some attention being given to them, and any 
possible accumulation of dirt removed each time 
the bridge is painted. 

To test the behaviour of rollers under somewhat 
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ground to make a complete inspection possible, a 
number of bridges crossing streets, in which girders 
rested upon and were secured to cast-iron columns 
standing in the line of kerb; and found cracks, 
either at the top or bottom, in about one of every 
four columns. 

Where girders passing over columns are not con- 
tinuous, it may be difficult to find room for a double 
roller and knuckle arrangement; but the incon- 
venience may be overcome by carrying one girder- 
end wholly across the column-top, and securing the 
next girder-end to it {in a manner which a little 
care and ingenuity will render satisfactory, one 
free bearing then serving to carry the load from 
both girders. 

Though the wisdom of using rollers is apparent 
in spans exceeding some moderate length, say 80 ft. 
—as to which engineers do not seem quite decided 
—and varying with the conditions, it need not be 
overlooked that in some cases masonry will be 
sufficiently accommodating to render them un- 
necessary ; piers, if sufficiently tall and slender, 
will yield a small amount without injury, and 
though shorter, if resting upon a bottom not abso- 
lutely rigid, will rock and give the necessary relief ; 
but it is obvious, if the resistance to movement is 
sufficiently great, and the girder cannot slide or 
roll on its bearings, bedstones will probably loosen, 
as, indeed, frequently happens. 


Main Girnpers; Piate-Wess. 


It is seldom that girders of this description—or, 
indeed, of any other—show signs of failure from 
mere defect of strength in the principal parts, even 
though somewhat highly stressed ; and instances 
tending to support this statement will be given in 
a later section. For the present, it is proposed to 
indicate peculiarities of behaviour only, generally, 
but not always, harmless. 

Though now less often done, it was at one time 
common practice to load plate-girders on the bottom 
flange by simply resting floor timbers, rails, troughs, 
or cross-girders upon them. In outside girders 
one result of this is to cause the top flange to take 
a curve in plan, convex towards the road, every 
time the live load comes upon the floor of the 
bridge, upon the passing of which the flange 
resumes its figure, though still affected by that 
part of the load which is constant. 



































BARLOW RAILS |. | 








1 2 FT. 





522.6) 


unfavourable conditions for their proper action— 
that of the bearings of main roof trusses of crescent 
form, 190 ft. span—the writer, some twenty years 
since, took occasion to make the necessary observa- 
tions, and found evidence of a moderate roller 
movenient, though there was in this case no direct 
horizontal member to communicate motion. With 
girders resting upon columns, particularly if of 
cast iron, a roller and knuckle arrangement is most 
desirable for any but very small spans, as, if not 
adopted, the result will be a canting of the columns 
from side to side—a very small amount, it is true, 
| but sufficient to. throw the load upon the extreme 
edges of the base, though the knuckle alone will 
| relieve the top of this danger. The writer at one 
| time took the trouble to examine, so far as it could 





| be done superficially, and without opening out the 
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A bridge of 47 ft. span, carrying two lines of way, 
having one centre and two outside girders, with a 
floor consisting of old Barlow rails, resting upon 
the bottom flanges, showed the peculiarity named 
in a marked degree. 

The outside girders, under dead load only, were, 
as to the top flanges (see Figs. 4 and 5), 1} in. and 
1,4; in. respectively out of straight in their length, 
but upon the passing of a goods engine and train 
curved an additional 1} in., or 23 in. in all, for one 
outside girder, and 2;%, in. for the other. 

The centre girder, having a broader and heavier 
top flange, curved § in. towards whichever road 
might be loaded. ‘The effect of such horizontal 
flexure clearly is to induce stresses of tension and 
compression in the flanges, which, being (for the 
top flange) compounded with the normal com- 
pressive stress due to load carried, results in a con- 
siderable want of uniformity across the section. 

In the case under notice, the writer estimates the 
stresses for an outer girder top flange at 4.5 tons 
per square inch compression for simple loading, 
and 5.5 tons per square inch of tension and com- 
pression, on the inuer and outer edges, due to 
flexure, resulting when compounded in a stress of 
1 ton per square inch tension on the inside, and 
10 tons per square inch compression on the outside 
edge. In this rather extreme case the stress on 
the inner edge, or that nearest the load, is reversed 
in character. 

The effect described appears to be not wholly 
due to the twisting moment. It is apparent that 
whatever curvature may be induced by twisting 
alone must be aggravated in the compression flange 
by it. being put out of line. 

The writer does not attempt here to apportion 
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the two effects other than to say that the greater 
part of the flexure appears to be due to the 
secondary cause. Consistent with this view of the 
matter is the fact that the inclination of the girder 
towards the rails greatly exceeded the calculated 
slope of the Barlow rail-ends when under load, 
being about five times as great. . The inference is 
that the floor rails bore hard at their extreme ends, 
at which point of bearing the calculated twisting 
moment accounts for less than one-half of the 
flexure observed in the flanges. 

The girders upon removal in the course of re- 
construction again took the straight form, showing 
that the very frequent development of the stresses 
named had not sensibly injured the metal, though 
the bridge carried as many as 300 trains daily in 
each direction, and had done so for very many 
years. 

The deformation of the top flange only has been 
noticed, yet the same tendency exists in the bot- 
tom, though the actual amount is much less, both 
because the lower flanges are in tension, and are also 
in great degree confined by the frictional contact of 
the cross-bearers, even where no proper ties are 
used. In the case dealt with the bottom flanges of 
the outer girders curved } in. outwards only. 

With the broad flanges commonly adopted in 
English practice, twisting of the girders, under 
conditions similar to the above, will not generally 
be a serious matter; but with narrow flanges pos- 
sessing little lateral stiffness it might be a source of 

nger. 

The twisting may be limited in amount by in- 
troducing a cross-frame between the girders, from 





which they are stiffened ; by strutting the girders 
pen cdinteny from the floor itself, in which case 
they cannot cant to a greater extent than that 
: ich corresponds to the floor deflection ; or by 
esigning the top flange to: be unsymmetrical with 
reference to the web, as in Figs. 6 and 7, with 
object of ensuring that under the joint effect 


of vertical loading and twisting the stress in the 
flange shall'at maximum loads be uniform across 
the section, and allow it to remain straight. This 
may be secured by making the; eccentricity of 
the flange section equal to that of the loading. 
For instance, if. the load is applied 3in. away 
from the web centre, the flange should have its 


Fig.8. 
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more alarming nature. In girders not very well 
stiffened, it may happen that the frequent applica- 
tion of load in this manner finally so injures: the 
web-plate, just above the top edge of the bottom 
angle-bars, as to cause it to rip in a horizontal 
direction. ;-More likely is this to happen with a 
centre girder taking load first on one side, then on 
the other, and again on both together. Cases may 
be cited in which cracks right: through the webs 
3 ft. or more in length have resulted from this 
cause. It is very probable, however, that in some 
of these cases the matter was. aggravated, by the 
use of a poor iron in the webs, as.at one-time engi- 
neers, from mistaken notions of. the extreme 
tenuity permissible in webs near the centre of a 
girder, would, if they could not be.made thin 
enough, even encourage the use of an indifferent 
metal as being quite good enough ‘for that part of 
the work: 

An instance of web-fracture from somewhat, 
similar causes may be here given. 

In a bridge of 31 ft. 6 in. effective span, and con- 
sisting of twin girders, carrying rails between, as 
shown in Figs. 8 and 9, the load resting upon the 
inner ledges, formed by the bottom flange, induced 
such a bending and tearing action along the web, 
just above the angle-bars, as to cause a rip in one of 


could be traced for 14 ft. as a continuous crack. 

It will be noticed -in the figure that the T stif- 
feners occur only at the outer face of the web, and 
that the inner vertical strips stop short at the top 
edge of the angles, the result being that under load 
the flange would tend to twist around some point, 
say A, at each stiffener, inducing a serious stress in 
the thin web at that place, while away from these 
stiffeners the web would be more free to yield with- 
out tearing. The fact that at a number of the 
stiffeners incipient cracks were observed, some only 
a few inches long, suggests this view of the matter. 

A case of web-failure from other influences coming 
under notice showed breaks at the upper part of 
the web extending downwards. 

In this bridge of 32 ft. span, which had been in 
existence thirty-two years, the webs—originally 
} in. thick—were, largely because of ‘cinder-ballast 
in contact. with them, so badly wasted.as to be gene- 
rally little thicker than a crown-piéce, and in places 
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centre of gravity 3in. on the other side of the 
centre line. It can shown that this is true 
throughout the length of the girder, and irrespec- 
tive of the depth. An instance in which: flange 
eccentricity being in excess, curvature outwards 
resulted, will be found in a later chapter on 
‘*Deformations, &c.” It will not generally be 
necessary to make the bottom flange eccentric, 
as it is commonly tied in some way ; but if done, 
the eccentricity should be on the same side as for 
the top. The flanges remaining straight under 
these conditions are not subject to the complications 
of stress referred to in the case first quoted. The 
writer has adopted both the last-named details in 
bridges where he has been obliged to accept unfair 
loading of the kind discussed. 

It should be remarked that by the two first 
methods, if the stiffening frames are wide apart 
and attached direct to the web, there is a liability 
for this to tear, under distress, rather than keep 
the girder in line. 

There is one other possible consequence of throw- 





were eaten through ; in addition to which, the road 
being on a sharp curve, the rail-balks had been 
strutted from the webs to keep: them in position, 
the effect of which would be to exert a hammering 
thrust upon the face. of the web at the abutting 
ends, and assist in starting cracks in webs already 
much corroded. A feature of this case, tending to 
show that the breaks resulted as the joint effect of 
waste and ill-usage by the strut members, rather 
than by excessive stress in the web as reduced, is 
to be found in the fact that the girders when re- 
moyed were observed to be in remarkably good 
shape—i.e., thecamber, marked onthe original draw- 
ings to be 14 in., still showed as a perfectly even 
curve of that rise, which would hardly have been 
the case if the lower flange had been let down by 
web rupture, the result of excessive web-stresses. * 

Occasionally webs will crack through the solid 
unwasted plate, in a line nearly vertical ; not where 
shear stress is greatest, but generally at some other 
place, and from no apparent cause, either of stress 
or ill-usage. The writer has observed this only in 
the case of small girders, not exceeding 2 ft. in 
depth ; and, for want of any better reason, attri- 
butes these cracks to r material, coupled with 
some latent defect. 9 a bridge having some 
thirty cross-girders, each 26 ft. long, about every — 
other one had a web cracked in this manner after, 
many years’ use. 

Web-cracks of the kind first indicated are, 
perhaps, the most probable source of danger in 
plate-girders of any which are likely to occur. 
The fault is msidious, difficult to detect when first 
developed, and perhaps not seen at all till the 
bridge, condemned for some other reason, has the 

irders freely exposed and brought into broad light. 
The mannér in which old girders are sometimes 
pay concealed by timberwork, or coveréd hy 





ing load-upon the flanges of a. girder ofa much 


Ilast, makes the detection of these defects ax 


the girders, well open for some distance, and which © 
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uncertain matter, unless sufficient trouble is occa- 
sionally taken to render inspection complete. 

The manner in which girders with wasted and 
fractured webs will still hang together under heavy 
loading seems to warrant the deduction that, in 
designing new work, it can hardly be necessary to 
provide such a considerable‘amount of web-stiffen- 
ing as is sometimes seen ; experience showing that 
defects of the web structure do not commonly 
occur in the stiffening so frequently as in the plate, 
and then in the form of cracks. 

A case of web-buckling lies, so far, without the 
writer’s experience. There is no need to intro- 
duce, for web-stresses alone, more stiffening than 
that which corresponds to making the stiffeners 
do duty as vertical struts in an open-work girder ; 
in which case it is sufficient to ensure that the 
stiffeners occurring in a length equal to the girder’s 
depth shall, as struts, be strong enough in the 
aggregate to take the whole shear force at the sec- 
tion considered, in no case exceeding this amount 
on one stiffener. For thin webs in which the free 
breadth is greater than one hundred and twenty 
times the thickness, the diagonal compressive stress 
may be completely ignored, and. the thickness 
determined with reference to the diagonal tension 
stress only. 

There is one fault which frequently shows itself 
in stiffeners, though not the result of web-stresses, 
aud when performing an additional function—viz., 
the breaking of T stiffener knees at the weld where 
brought down on to the tops of cross-girders, due 
to the deflection of the floor, as shown in Fig. 10. 
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When such knees are used, the angle may properly 
be filled in with a gusset-plate to relieve the weld 
of strain and prevent fracture. 

There is some little temptation in practice to 
make use of the solid web as a convenient stop for 
ballast, or road material. Special means, perhaps 
at the cost of some little trouble, should be adopted 
where necessary to avoid this. 








THE IRON AND STEEL INSTITUTE. 
(Continued from page 657.) 

In our last issue we brought our report of the 
New York meeting down to the end of the discus- 
sion of Mr. James Gayley's paper on ‘‘The Appli- 
cation of Dry-Air Blast to the Manufacture of 
Iron.” The next paper, taken at the same sitting, 
Wednesday, Uctober 26, was on 


Tue Tensite Strencru or Oren-Heartu Street. 

This was by Mr. H. H. Campbell, of Steelton, 
Pennsylvania, on ‘‘The Influence of Carbon, 
Phosphorus, Manganese, and Sulphur on the 
Tensile Strength of Open-Hearth Steel,” and was 
read in abstract by Mr. Brough. We commence 
the publication of this paper in full on another page 
of the present issue. 

The principal contribution to the discussion was 
from Mr. William R. Webster, of Philadelphia, 
who said the meeting was under great obligations 
to Mr. Campbell for his exhaustive investigations. 
They formed the most complete series of tests that 
had ever been made where all the conditions of roll- 
ing, &c., were kept uniform. In discussing Mr. 
Campbell’s first investigation he claimed, first, 
that the method of least squares, then used, would, 
of necessity, only give the average value of any 
element, and that if the effect of any element was 
pone in the presence of high carbon than with 
ow carbon, this would not be shown by the method 
Second, that the effect of man- 


of least squares. 





ganese should be considered on acid steel, as well 
as on basic steel, instead of ignoring all the’ effect 
of that element when it was below 0.60 per cent., 
as was recommended by Mr. Campbell. He was 
pleased to note that the results of the author’s 
present investigation confirmed his, the speaker’s, 
views on these points. In presenting the results 
of his first investigation, Mr. Campbell referred to 
the speaker's investigation of 1893-4, and took 
exception to the value of phosphorus varying, 
depending on the amount of carbon present, from 
800 lb. to 1500 lb. for each 0.01 per cent. He 
claimed that one might just as well consider the 
effect of phosphorus as being constant and of 
carbon varying. Mr. Webster referred to this as 
he had introduced very similar conditions in tables, 
which he exhibited, in that variable values were 
given for manganese, depending on the amount of 
carbon present, for both acid and basic steels. Could 
it now be said, with any more certainty thanformerly, 
which element should be considered as having a 
constant effect ? There was one other point that he 
had taken up in his former discussions—it was a 
matter of grouping the tests together, and getting 
an average of each element in the steels of the 
group, and from these averages the working out of 
the values resulted. He had worked with the 
individual tests and analyses, and considered them 
much better. He hoped Mr. Campbell would give 
the full results for each individual test, in order 
that others might be able to work out the values 
for each element by their methods. This, no doubt, 
would result in bringing into line the views of the 
different investigators on this important subject. 
For instance, would not the individual tests and 
analyses assist in deciding whether phosphorus 
should vary the strength from one to one and seven- 
eighths times as much as carbon, as he had it in his 
paper before the Institute in 1894? Or should the 
effect of phosphorus be constant, and that of man- 
ganese vary in accordance with the amount of carbon 
present, as Mr. Campbell had it in his present 
paper? But it was much better to keep the effect 
of carbon per unit constant under all conditions if 
enyrws as that was the element depended on most. 

r. Campbell’s present investigation would greatly 
assist in harmonising the work of others, as all 
worked with the method of ‘successive approxi- 
mations”—that is, ‘‘ cutting and trying,” and it 
would be a very simple matter to compare re- 
sults. In his own case he had no disposition to 
insist on the former values given for the various 
elements, which, though based upon numerous careful 
observations, and proved by many subsequent tests 
to be approximately reliable in practice, were still 
open for correction, and would be unhesitatingly 
withdrawn whenever any others should be shown to 
fit the observed facts more closely. The practical 
value of the estimated ultimate strengths was now 
recognised by the steel-manufacturers, and they 
used them in their every-day work. The colour 
carbon determinations were used on account of the 
quickness of the method. He had not had time 
to study Mr. Campbell’s paper as it deserved, but 
he had attempted to put his results in convenient 
form for comparison with those of Mr. Cunningham 
and his own. 

A table exhibited by the speaker had been 
prepared in 1902; it gave the values for each 
0.01 per cent. phosphorus up to 0.08 per cent., 
in connection with each five points of carbon from 
0.06 per cent. to 0.60 per cent., and each five points 
of manganese from 0.20 per cent. to 0.60 per cent. 
Another table had been worked out on the same 
general lines, using Mr. Campbell’s new values for 
carbon, phosphorus, [and manganese for acid and 
basic steels, and the carbon by both colour test and 
combustion. A comparison of these results showed 
that, notwithstanding the differences of the values 
of each element used by the different investigators, 
the estimated ultimate strength by the different 
methods agreed much more closely than would 
be expected. It would therefore seem that this 
matter would yet be very much simplified. For 
instance, were there enough data to say that the 
same amount of carbon in acid steel had from 30 
to 40 per cent. greater effect than in basic steel ? 
In the present case this greater value for carbon 
in acid steel, was compensated for by giving the 
manganese a much greater value in basic steel, and 
also by using a higher value for pure iron in basic 
steel than in acid steel. The factor given in all 
equations as a variable to allow for heat treatment 
was of the most importance, as it had considerable 
effect on the physical propertics of the steel. 





Formerly it was much neglected, but since the 
mills had been grading the steel by the estimated 
ultimate strengths, the heat treatment in rolling 
had been much more closely watched. In 1894 
the speaker had made a strong plea for an investi- 
gation to be made on heat treatment, in connection 
with the work of rolling and forging. A great deal 
had been done in this line since then, but there was 
much still to be done. He agreed with Mr. Camp- 
bell, in that it was not necessary to take the 
microstructure of the steel into consideration, from 
the standpoint of his investigation. Yet anything 
that would in any way assist in controlling the heat 
treatment of the steel should be looked into. In 
the ordinary microscopical work they had not tied 
up the fractures of a nicked and broken piece of steel, 
as it was known, with the microstructure of the same 
steel. This step from the old to the new had long 
been needed, and he now desired to call attention 
to a method of slight etching and low magnification 
with a hand - glass that was very promising. It 
looked as though by this method it would be pos- 
sible to tie up the fractures of the nicked and 
broken pieces with the etched structure of steels, 
of, say, 0.50 carbon and under. The speaker exhi- 
bited specimens which were from the same bar of 
0.35 carbon acid open-hearth steel. One piece was 
overheated, and showed the large coarse structure ; 
the other piece was overheated and then annealed, 
it showed a much finer structure. A test of this 
kind, Mr. Webster said, would be useful in the 
case of large driving-axles, as a small spot could be 
polished and etched ; the glass would show if the 
steel had been finished at too high a temperature 
in forging—that is, if it had too large a grain and 
was in a dangerous condition. This method of 
investigation he offered as a suggestion, in the hope 
that others would take it up and improve on it. 

Dr. Dudley said that for many years the rela- 
tion between the physical and chemical properties 
of steel had been recognised, and more informa- 
tion had been gained from the study of broken 
parts, which had failed in service, than in other 
ways. ‘To put the matter into definite figures had 
been the study of years—a matter of immense 
importance and involving almost indefinite labour. 
At times it was not possible to secure a specimen 
for physical tests, so that reliance had to be placed 
on analysis. It was, therefore, necessary to pre- 
scribe a given composition, trusting that the desired 
physical properties would be secured. 

Mr. Hunt, of Chicago, said that, in the old days he 
would have had less sympathy with the paper than 
he now felt, when he was on the other side of the 
house. He would point out, however, that to be 
valuable the analysis should be exact. Steel used 
to be considered an unknown problem, but that 
day had passed, and now it was nearly always 
possible to determine the cause of any irregularities. 
In this field Dr. Dudley had done, perhaps, as much 
as anyone. 

Dr. Matthews, on being called upon by the 
President, said that his experience had been with 
other grades of steel than those mentioned. He 
thought, however, that the relation between man- 
ganese and sulphur was a question that would 
repay study. 

Mr. Campbell, in reply, said he had been asked 
to give a detailed list of all the steels tried. There 
had been 700 heats of acid steel and 1100 of basic 
material. The figures were available, but to print 
a list of them would be to put a burden on the 
Transactions which would be too much to ask. ; 


Iron AND Srext Exutsits at THE St. Louis 
EXHIBITION. 


Professor H. Bauerman’s paper on ‘‘The Iron 
and Steel Exhibits at the St. Louis Exhibition ° 
was next read. The author was a member of the 
International Jury at the Exhibition, and thus had 
an opportunity of making himself very fully 
acquainted with the subject of his paper. Those 
who know the Professor, and the wide knowledge 
he is able to bring to bear on these matters, will 
appreciate the value his contribution will be to the 
Proceedings of the Institute. His paper was not 
intended to be one that should be discussed, and 
the author contented himself with giving a brief 
abstract. 


A West Arrican Smextinc-Hovse. 

The next paper taken was also one that did not 
lend itself to discussion, although Professor Bauer- 
man added a few words of interest, chiefly from 
an historic point of view, showing, very ingeniously, 











Nov. 18, 1904.] 


ENGINEERING. 


675 — 








good reason for supposing that the making of steel 
ante-dated that of wrought iron. The paper was 
a contribution by Mr. C. V. Bellamy, Director of 
Public Works at Lagos, the title being ‘‘ A- West 
African Smelting - House.” There was also an 
appendix by Mr. F. W. Harbord, giving analyses 
uf the specimens mentioned by the author. The 


process described was followed by the natives of | 
Uyo, about 150 miles from Lagos. Crude ore was| duction of the steel. Mr. Campbell thought that 


mined from depths 6 ft. to 8 ft. below the sur- | 


face. It was roasted, pulverised in a mortar, 
s:reened, and taken to the rude smelting-house, 
which contained a clay cupola of about 3 ft. 9 in. 
high and 2 ft. 6in. interior diameter. Charcoal 
was used as fuel, and the process of smelting 
occupied about 36 hours. A description of forced 
draught was said to be obtained by the orifice for 
the escape of air, being two and a third times as 
great as the inlet. A flux of refuse cinders was 
used. Pigs of 70 lb. to 80 lb. were cast and formed 
the merchantable product of the smelter. The 
cast iron was puddled by the smiths, who worked it 
up into tools and implements. We shall publish 
Mr. Bellamy’s paper in a future issue. 

At the conclusion of the reading of. this paper 
he meeting adjourned until the afternoon. 


Hicu-Srrep Tooi-Steet. 


The afternoon meeting was devoted to the 
reading and discussion of a paper on ‘‘ High-Speed 
Tool-Steels,” by Mr. J. M. Gledhill, of Manchester. 
Mr. Windsor Richards, who occupied the chair in 
the absence of the President, in opening the dis- 
cussion referred to some remarks he had made at 
a previous meeting, in which he drew attention to 
the importance of the subject. He would call on 
Professor Howe to speak first. 

Professor Howe said that the introduction of 
these new tool-steels was a most important event for 
the engineer, and he would like to ask whether it 
was absolutely necessary to use Swedish iron for 
the purpose of their manufacture. Why should not 
other kinds of iron, if equally pure, be used? He 
thought the road for advancement should be looked 
for in the use of other elements more common than 
those mentioned. The rare alloys now applied 
might become exhausted or would grow dearer as 
the supplies were more extensively drawn upon. 

Mr. Tom Westgarth, of Middlesbrough, bore 
testimony to the benefit engineers had derived from 
the work of American metallurgists in introducing 
this improvement in tool stee], and thus expediting 
work. In the changes that had taken place, how- 
ever, the tool-steel had not borne the whole share ; 
for the machines themselves had to be constructed 
on different lines in order to stand the additional 
stress thrown upon them by rapid cutting. There- 
fore the benefits of the new steel could not be realised 
without revising the machines. There were col- 
lateral advantages due to the changes that had 
been brought about. For instance, lately his 
firm had had to construct a new smiths’ shop, and 
though the volume of business had been much in- 
creased of late years, they found that they could 
reduce the size of this department. That was due 
to the fact that in place of forgings it was found 
profitable to substitute machined parts shaped from 
the solid. He noticed amongst the examples of 
work exhibited in the room by the author that 
there was one piece which had been machined by 
the rapid tool-steel in 45 minutes, whilst it was 
said to have taken 3 hours and 45 minutes to pro- 
duce it with the older material. He thought that 
the quicker time would not have been attained if 
the work had been done in the same machine as 
was einployed when the ordinary tool-steel was in 
use. Probably in the latter case an old machine 
was used ; but in any case an ordinary man, on a 
piece. work schedule, would have turned out such au 
article in less time than 3 hours and 45 imiuutes 
when using tools of good ordinary steel. There 
Was one item he might mention. It had been found 
that Ly applying chalk to the piece it was possible 
to cut faster. ‘The advantages of the rapid steel 
were well known, and were apparent in piece-work 
practice. Every shop-manager knew how difficult 
it was to reduce prices under any circumstances in 
ordinary cases. They found, however, no difficulty 
mm alicring the time bonus by even 50 per cent. if 
the men were given high-speed steel and new 
machines suitably designed for its use. 

Mr. H. H. Campbell also referred to the question 
of the use of Swedish iron for high-speed steels ; and 


| It was not wise, in view of the advances in metal- 


lurgical science, to accept blindly the records of the 
past as applying to the present day. One company 
he knew of, which produced as good “high-speed 
steel as many, did not use Swedish iron. He did 
not agree with Mr. Westgarth in his remarks about 
the credit being due to the machines, as the improve- 
ment -in:them was a necessity following the intro- 


there was a tendency to force the use of only one 
kind of high speed steel for all purposes. He was 
of opinion it would be necessary to differentiate the 
metal for various materials to be operated upon. 
He had made a large number of experiments which 
practically confirmed the statements in the paper. 

Mr. Pye-Smith, as having been engaged in the 
manufacture of the original Mushet steel, was 
naturally interested in the paper, and thanked the 
author for the information contained in it. One 
trouble with the steel was that often the user did 
not know how to use it properly. The material 
being hard and also brittle, sharp corners in the 
tool should be avoided, and the deep stamping of 
letters, which was sometimes done, should also be 
avoided. Such things were likely to start a fracture. 
The author, in referring to the influence of elements, 
had not mentioned manganese, which was an alloy 
of some importance. Metcalf made a point of the 
use of manganese, and he would like to kuow 
whether the author considered it of importance. 
Molybdenum was “more used in America than ini 
England, few of -the steels made in” the latter 
country contaiving it. As to the use of Swedish iron, 
in an article published in’ ENGINEERING it was stated 
that the trade.in pure iron coming from Sweden 
was not so brisk as it had: been, owing to the Swedish 
iron-not being needed for high-speed‘steel. There 
had been one curious fact noted in connection with 
this high-speed steel, that any wounds caused: by it 
were very painful. and would take .a long time to 
heal.’ For that réason he would’ not recommend it 
for razors,-as.suggested by the author. 

Professor Richards, in referring to the use of 
molybdenum in America, pointed out that in Mr. 
Harbord’s book on steel, recently published, the word 
‘*molybdenum” did not occur. . This was a significant 
fact. Ordinary high-carbon tool-steel was hard and 
brittle. The value of molybdenum was that it 
gave the high-speed qualities with a reduction of 
carbon. In this respect it was superior to tungsten. 

Mr. Oberlin Smith was interested in the manu- 
facture of machine-tools ; and in a new engineering 
shop he was erecting he had nothing but tools 
using high-speed steel. The change that would be 
wrought by the new steel would be greater than 
would be thought, as stiffer machines would be 
needed throughout. In the design of planing 
machines the change would be especially marked, 
as it would be impossible to move the heavy pieces 
of machinery and reverse their motion at the speed 
needed. The practice of moving the tool and not 
the work would therefore arise. This would lead 
to a species of shaping machine. ‘He considered the 
influence on milling would be very great, and that 
the practice of milling was only in its infancy. 

Mr. Carter, in replying for the author, regretted 
the latter’s absence, as he, the speaker, could not 
enter into the metallurgical question, It was true 
that new machines would have to be built ; but the 
saving would be so. great that it would speedily 
cover the outlay. Still they had been able to get 
greatly increased speed with the new steel, even 
when it was used with old machines, in some such 
cases the increase being from 17 ft. to 18 ft. up to 
35 ft. or 40 ft. Probably there would be more than 
one brand in the future, but what was in the 
market at present would now beat the ordinary 
tool-steel for all purposes. Mr. Pye-Smith’s 
remarks were very interesting, and he could bear 
out what had been said as to corners or nicks in 
the tools. He considered the planing-machine 
ahead of the milling-machine for long cuts like 
lathe-beds. No doubt it would be an advantage in 
many ways not to move heavy work. The armour- 
plate makers especially appreciated this ; on some 
plates they had 16 tools all cutting at once. 

The meeting was then brought to a close (the 
remaining papers being taken as read) by the usual 
votes of thanks to those who had contributed to the 
success of the meeting. 


The votes were proposed by Mr. Windsor Richards 


and were seconded «a the Secretary, Mr. Bennett 
H. Brough, who said it was unusual for an officer of 





he thought this matter should be inquired into and 
the statement verified, or refuted, by experiment. | 





the Institute to take part in these votes, but he was 


position to know how much self-sacrifice and hard 
work had been involved in the voluntary labours 
undertaken by those who had organised the recep- 
tions. Gentlemen whose time was of the greatest 
value had worked early and late, neglecting their 
business and abandoning their homes for a time in 
order that they might live on the spot. Mr. 
Kirchhoff and Mr. Dwight had thought of every- 
thing, and had neglected nothing; indeed, the 
latter, the Honorary Secretary of the Committee, 
h- 1 worked until he was seriously ill, and evén 
ti: a he would not give up. It was impossible to 
mention all the names of those who had worked for 
the success of the meeting and for the pleasure, 
comfort, and entertainment of their guests, so 
numerous had been the generous hosts who had 
laboured to this end. Private hospitality had also 
been extended on a large scale. The bulk of the 
work had fallen on Mr. Maynard, to whom meih- 
bers would be ever indebted. He was the oldest 
but one of the American members of the Institute. 
As it had been in New York, so would it be in the 
other cities that were to be visited, where com- 
mittees had been formed who were working hard 
for the entertainment and instruction of their 
future guests. é 
Weare glad to be able to say from our own 
observation that Mr. Brough’s remarks ‘were “no 
empty complimentary utterances. The arrangb- 
iment of the details of an expedition, such as that 
of the meeting under consideration, involving 
carrying a few hundreds of people many hundreds 
of miles, is a great work, entailing powers of 
organisation and forethought of no mean order. 
All this work was done, as Mr. Brough intimated, 
voluntarily and without ‘reward, excepting that 
which comes to generous minds through showing 
kindness to others. : 


THe Excursions: 

The excursions at the recent American meeting 
of the Iron and Steel Institute were diversified in 
character and covered a wide field. Some of them 
were of a purely holiday nature, such as the first 
on. the list—the steamer trip up the Hudson to the 
Military Academy at West Point, which took place 
on October 25; the drives through the parks in 
Philadelphia and Washington ; and the excursion 
to Niagara’ Falls. In the neighbourhood of New 
York several interesting visits were paid to im- 
portant engineering works ;. but it was a matter of 
regret that the time available was so short as to 
enable members to do no more than get a cursory 
view of subjects of engrossing interest. This, of 
course, was inevitable; and it may be said that 
the programme throughout was most admirably 
arranged. 

It will obviously be impossible for us to describe 


at length the various works and other places , 


visited, even if space were at command; and we 
can only hope to give a few general ideas whilst 
dealing with matters of more especial interest to 
our readers. 


Tue New York Raprip-Transit Supway. 


One of the most interesting visits in New York 
was that paid on Monday, October 24, to the 
works of the Rapid-Transit Subway, an under- 
taking which may be said ts correspond, in somé 
respects, to our own Central London Railway: 
This work has been so well described in Enar 


NEERING that it would be, for us, going over old: 


ground to repeat in detail what the visitors weré . 
shown. A few particulars may, however, here 
conveniently be given, the details being anne 


taken from the publication issued for the use of’ 


members by the Reception Committee. At thé’ 


time of the excursion the line was within a few., 
days of being opened for traffic, and members had. 
a good opportunity of seeing the airy, open stationg: ,; 
and excellent equipment. Since the opening a ory; / 
has been raised that the air in the tunnels is £0, 
vitiated that there is barely enough oxygen present, 
be so, we can only gay,., 
from our own experience, that the fact ig 2 if 
in 
complaints can never have been on our old andere, 
ground railways, upon which, after all, people ¥ 


to support life. If this 


apparent to the senses. Those ‘who are ma 


managed to travel and survive. As is well known,,. 
the ‘‘ Subway ” is just beneath the surface, so thaty. 
there are no lifts. In this respect it differs from; 
our deep-tunnel railways, not only as to the com-. 
pleted work, but also in regard to the trouble. 
caused during construction. For instance, our 





anxious to do so, as no one could be in a better 


Waterloo and City Railway was made without the 
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majority of occupiers on the route being conscious 
of the work in progress, for the surface was not 
broken, and not .a load of earth was taken 
through the streets. With the New York Sub- 
way the conditions were not so favourable, and 
middle-aged citizens have been heard to doubt 
whether they will live long enough to get com- 
pensation for the inconvenience of the last few 
years. The line at present commences down town 
at-the Post-Office ; but it is intended to carry it to 
the extreme point of Manhattan Island, from 
whence ultimately a tunnel will be made to Long 
Island.~ The line proceeds up town from the Post- 
Office ‘to ‘the Central Station, and from thence to 
104th-street, there being four tracks for this 
distance, which equals 7 miles. At 104th-street 
the road divides, and proceeds further up town to 
145th-street, that being the portion already open 
tothe public. The accommodation will be carried 
farther north, the line proceecing under the Harlem 
River to Bronx Park and to Kingsbridge, the 
northerly.ends being elevated structures, and there 
will be a high steel viaduct crossing the Man- 
hettan Valley. The service is divided into local 
and express trains, the latter running over the two 
centre lines of rails. During the periods between 
7:30 and 9.30 a.a. and from 4.30 to 6.30 in the 
evening the expresses are run at intervals of two 
minutes, the local -trains being timed for one- 
mintite intervals. The expresses travel at an average 
speed of °0 miles an hour, and the locals at an 
average speed of 14 to 18 miles an hour, including 











Fig. 1. 


stops. Passengers who make journeys of consider- 
able distance, but who wish to end their trip at a 
local station—i.e., one at which express trains do 
not stop—take an express to the nearest ‘‘ com- 
bined” station, where they change for the local 
train. The express trains stop at three stations 
between Brooklyn Bridge and 96th-street, and at 
all stations beyond. In the day, during the times 
of less traffic, the local trains run every three 
minutes, and the expresses every quarter of an hour. 
The express trains consist of eight cars, each with 
a seating capacity of fifty-two people; but there is 
said to be standing room for 100 persons more ; 
although an American car is never full so long as 
there are passengers to go. The number of persons 
that it is calculated can be carried during the two 
**rush” hours is-72,000—that is, 1200 per train. 
During the same period the local trains will carry 
90,000 persons. At night, after the ‘‘rush” hours, 
the express trains run every half-hour until mid- 
night ; and the locals, from 1 to 4 a.M., every ten 
minutes. 

The normal scheme of the work is that of a rec- 
tangular subway, the roof being supported by 
wrought-steel columns. The roof consists of steel 
beams, with concrete between. About half of the 
completed work has in its construction involved 
opening up the roadways, work being done by cut 
and cover ; but about four miles of deep tunnel 
have been made. The remainder is elevated struc- 
ture. With regard to the further extensions, the 
continuation of the line down town to the Battery 











is nearly completed, the contractors saying it will 
be open in a very short time ; but the tunnel to 
Brooklyn, in Long Island, will take about three 
years to construct. 


Tur Power-Hovse. 


The power-station, where current is generated 
to operate the line with which we are dealing 
is situated on the Hudson River, and formed the 
subject of another excursion by the party; arrange- 
ments being made for members to leave the special 
train at the point of embarkation at 50th-street. 
The power-house is an imposing granite-faced 
structure, 690 ft. long and 201 fi. wide. It has 
been built to contain eleven 5000-kilowatt altei- 
nators driven by reciprocating engines, and four of 
1250 kilowatts driven by steam-turbines. Nine 
5000-kilowatt alternators are in place or have been 
ordered from the Westinghouse Company. They 
are designed for three-phase current of 11,000 volts, 
25 cycles, the revolutions being 75 per minute. The 
reciprocating engines are by the Allis-Chalmers 
Company, and have two horizontal high-pressure 
cylinders 42 in. in diameter, and two vertical low- 
pressure cylinders 86 in. in diameter. The high- 
pressure cylinders have poppet valves, so that 
superheated steam may be used. The engines are 
rated at 7500 indicated horse-power at best effi- 
ciency, with 75 revolutionsa minute, 175 lb. steam, 
and 26 in. vacuum. The guaranteed consumption 
of dry steam under these conditions is 12} lb. per 
indicated horse-power hour, including all steam 
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ship Connecticut, which had been launched from 
the yard :a little over three weeks before. As 
the Connecticut is one of the largest class of 
battleship. in the United States Navy, it may be 
of interest to give the following leading particulars, 
taken from the publication issued by the Com- 
mittee :—Her length is 450 ft., and her extre:ne 
breadth 76 ft. 10 in. The displacement on trial is 
to be 16,000 tons at a draught of 24} ft. The gross 
draught with full load is estimated at 267 ft. The 
total coal bunker capacity is to be 2200 tons, and 
the coal carried on trial will be 900 tons. The trial 
speed is put down at 18 knots on a four hours’ run. 
The main battery will consist of four 12-in., eight 
8-in., and twelve7-in. guns. Forthesecondarybattery 
there will be twenty 3-in. 14-lb. quick-firing guns, 
twelve 3-lb. semi-automatic guns, six 1-lb. semi- 
automatic guns, and other smaller pieces. There will 
also be four submerged torpedo-tubes. The 12-in. 
guns are placed in pairs in two turrets, and the 
8-in. guns are in pairs, four on the beam and one 
at each end of the superstructure. The 7-in. guns 
are on the broadside and are protected by 7-in. 
armour. The water-line belt is 9 ft. 3in. wide and 
has a maximum thickness of 11 in. for about 200 ft. 
amidships. Forward and aft of this, and within the 
limits of magazines, the thickness is 9 in., this being 
gradually thinned down to 4in. at the stem and 
stern. The lower casemate armour and the thwart- 
ship bulkheads are 6 in. thick. The casemate 
armour round the 7-in. guns is 7 in. thick, and the 
splinter bulkheads are 1} in. to2in. thick. The 
upper casemate athwartship armour is 7 in. thick, 
and the protection for the 3-in. guns is 2-in. nickel 
steel. he barbettes for the 12-in. guns have 
10-in. armour in front and 74-in. in the rear. 
Between the gun deck and the protective deck the 
armour will be 6in. thick. The 12-in. turrets have 
front plates of 12 in. and rear plates of 8 in., the 
top plates being 24 in. The 8-in. gun barbettes 
have 6-in. armour in front and 4-in. in the rear. 
The upper ammunition-tube is 3} in. thick and the 
lower tube 3 in. thick. The 8-in. turret front plates 
are 6} in. thick, the rear plates 6 in., and the top 
plates 2 in. The conning-tower and shield are each 
of 9-in. armour, whilst the signal tower is 6-in. ; a 
6-in. armour tube extends from the base of the con- 
ning-tower to the protective deck. The protective 
deck is of 20-Ib. plating throughout, with nickel steel 
of 40 lb. on the flat and 100 1b. on the slope. The 
design of the engines is of the four-cylinder triple- 
expansion type, the combined indicated horse-power 
being 16,500. The steam pressure will be 250 lb. 
to the square inch. The stroke will be 48 in., and 
the ratio of high to low-pressure cylinders will be 
1 to 7. There will be twelve Babcock and Willcox 
boilers, with about 1100 square feet of grate and 
46,750 ft. of heating surface. The weight of all 
machinery and tools, stores, and spare parts is 
estimated at 1500 tons. The Connecticut, like her 
sister-ship, the Louisiana, is memorable from having 
been -built in a United States Navy yard, ships of 
this description having hitherto been constructed 
in- private shipyards, The American people are 
much pleased at the success that has so far attended 
this venture. ‘The keel of the Louisiana was laid on 
February 7, 1903, and she was launched on August 
28,.1904, being then 0.545 completed. The keel of 
the Connecticut was laid on March 10, 1903, and 
she was launched on September 29, 1904, being 
0.5359 completed. ‘‘ Never before,” it is said, 
‘* has such speed been attained in the building of 
war-vessels.” The other battleships of this class 
are the Kansas, Minnesota, and Vermont. A 
recent tabular comparison puts the Connecticut as 
‘* superior to any vessel of any other navy, either 
afioat or under construction.” 


Tue Generatine Station or THE NEw YorK 
Epison Company. 

After visiting the Navy Yard the party proceeded 
to the Waterside station o: the New York Edison 
Company, situated on the East River at 38th-street. 
This company is said to have the largest electric 
service in the world, and is strictly an electric 
supply corporation. It furnishes current to 32,000 
customers on Manhattan Island, whilst other terri- 
tory is said to come within its sphere of influence. 
The circuits of the company are all underground, 
and extend over an area, in the busiest part of New 
York, of about 17 square miles. There are 160 
miles of feeders and 350 miles of mains. The Water- 
side station is a fine building, 272 ft. long by 197 ft. 
wide. It is divided by a longitudinal wall into 


boiler and engine departments The plan of the 





engine department provided for sixteen units, the 
engines being of the vertical compound type, of 
8000 horse-power each. When, however, eleven 
units had been erected, it was determined to instal 
turbo-generators. One Curtis unit of 5000 kilo- 
watts has been erected, and two more are in pro- 
cess of construction. The reciprocating engines 
have each three cylinders, the high-pressure being 
43.5 in. in diameter and the two low - pres- 
sure cylinders 75.5 in. in diameter, with 180 Ib. 
of steam and 27 in. vacuum; they develop 5500 
horse power on less than 124 lb. of dry steam per 
indicated horse-power per hour; but will give 
10,000 horse-power at maximum cut-off. Poppet 
valves are used on the high-pressure cylinder, and 
Corliss valves on the low-pressure. The cylinder 
ratio is 6.02 to 1; the crank angles are 101, 126, 
and 133 deg. The diameter of the piston-rods is 
9 in.; the hollow shaft is 35 ft. long and 29% in. 
maximum diameter ; the total weight on bearings 
is 490,000 Ib. ; the flywheel diameter is 23 ft., and 
the weight 72 tons. There are 56 water-tube 
boilers, placed in two stories of the boiler-house, so 
that two rows are above two other rows. The coal- 
bunkers are on a floor above, and under the roof. 
Each boiler has 6500 ft. of heating surface, and 
110 ft. of grate area. Twenty of these boilers are 
equipped with automatic stokers. Each engine has 
its own surface condenser, with 9200 ft. of cooling 
surface. 

The generators are of the revolving field type, 
having 40 poles, and when running at 75 revolu- 
tions per minute generate 25-cycle three-phase 
current at 6600 volts. They have a normal rating 
of 3500 kilowatts each, and will carry 5000 kilowatts 
forashort time. At the time of the visit of the 
Institute it was stated that the New York Edison 
system had a connected installation capacity of not: 
less than 3,068,041 lamps of 16-candle power each, 
or the equivalent. This included 1,557,313 in- 
candescent lamps, 20,667 arc lamps, besides current 
for motors, heating, &. The company state 
that the limit of the output of the Waterside 
station is already in sight, and they are proceeding 
with the work of another station, of equal or even 
greater capacity, on adjacent land. 


Tue Hupson River TuNNELS. 


Another excursion on the programme was that to 
the tunnel which is being constructed under the 
Hudson, a steamer being provided for the purpose 
through the kindness of Mr. C. M. Jacobs, the 
chief engineer of the New York and Jersey Rail- 
road, for which line the work is being carried out. 
The operations now in progress are the construc- 
tion of a tunnel which is to run parallel to the one 
which was completed last March, after having been 
commenced thirty years ago, and abandoned owing 
to engineering ditticulties. These two tunnels will 
be used for local traftic only; the cars will be 
similar to those used on the elevated railways of 
New York. The work is being carried on by 
means of a shield, compressed air is used, the 
pressure being 26 lb. to the square inch. The rate 
of progress is 50 ft. per day of 24 hours, the re- 
markable speed of construction being due to the 
fact that the shield can be forced bodily through 
the bed of the river without removing material, it 
being made sufticiently strong for the purpose. 
One thousand five hundred feet of the new tunnel 
had been completed, and this length was open 
to the inspection of visitors. The construction of 
these tunnels cannot fail to have a great and bene- 
ficial influence on the social and economic condi- 
tions of New York, and will hasten the development 
of the New Jersey side. Whether it will lead to 
the reclamation of the vast areas of swampy land 
across the river remains to be seen, but that it 
should have that effect is much to be desired. 

A still more important work leading in the same 
direction is the extension the Pennsylvania Rail- 
road is carrying out at the New Jersey end of the 
line. At present, passengers by this line have to 
cross the Hudson in a ferry steamer in order to 
reach New York, the terminus of the railway being 
on the New Jersey side. This change is naturally 
an inconvenience, and, in order to overcome it, 
the company are now carrying out works of con- 
siderable magnitude. There will be first two 
single-track tunnels under the Hudson, and these 
will carry passengers to Manhattan Island, in the 
heart of New York. Here will be constructed a 
large station, of about 27 acres in extent. The 
lines will not be brought to the surface, but, con- 
tinuing, will pass under Manhattan Island (upon 





which New York is built), then under the East 
River, and come to the surface in Long Island 
where connection will be made with the existing 
railways of the district. By a bridge spanning 
Hell Gate, and thus connecting Long Island with 
the mainland, ‘connection will be made with the 
New York, New Haven, and Hartford Railway. 
This work will be of great engineering interest, and 
we hope at a future date to deal with it fully. 


Tue East River Brinces. 


One of the alternative trips made during the 
visit to New York had the East River Bridges as 
its object. The Brooklyn Bridge is now well 
known, but the Williamsburg Bridge, or the New 
East River Bridge, being a more recent structure, 
attracted a good deal of attention. This bridge is 
described in the official guide as the largest in the 
world, and as having been built at the most rapid 
rate. The total cost has been nearly 20,000,000 
dols., about 9 millions being expended on the struc- 
ture itself. It is a suspension bridge, the main 
span between towers being 1600 ft. long, and the 
total length, with approaches, 7000 ft. There are 
two decks, 114 ft. wide, and these include two rail- 
road tracks, four trolley-car tracks, two roadways, 
two side walks, and two bicycle paths. The towers 
are of steel, each one being on a masonry pier 23 ft. 
above water-level. The total height above high 
water is 335 ft., and each of the two towers weighs 
3000 tons. There are four main cables, each being 
3000 ft. long and weighing 2$ million pounds. 
These cables are 18 in. in diameter, and are com- 
posed of 7696 straight steel wires ;%, in. in diameter. 
The wires are solidly compacted into cylinders, 
bound with a waterproof covering of strips of duck, 
and are contained in a cylindrical outer shell of 
steel. Each cable has an ultimate strength of 
50,000,000 lb., the working strength being put at 
10,000,000 lb. The cost of each was 350,000 dols. 

Two other bridges spanning the East River, and 
thus connecting Long Island and Manhattan Island 
—the latter being practically the mainland—are 
to be constructed, one having already been com- 
menced, the masonry towers being in place. This 
is known as the Manhattan Bridge, and will be 
situated between Brooklyn and Williamsburg 
Bridges. It is to be a suspension bridge of three 
spans ; the river span being 1470 ft., and the land 
spans each 725 ft. long. The width will be 120 ft., 
and it is intended to have more than double the 
capacity of the Brooklyn Bridge, the design includ- 
ing four elevated railway tracks, four trolley-car 
tracks, a 35-ft. roadway, and two side-walks, each 
104 ft. wide. The towers, which will be 320 ft. 
high above water-level, will be built of structural 
steel, the bases and saddles being of cast steel. 
The design for the anchorages is unusual, the 
cables being drawn over steel saddles mounted on 
masonry buttresses. Wire cables are to be em- 
ployed, a point over which there has been a good 
deal of controversy, it having been strongly urged 
that nickel-steel eye-bar chain-cables should be used, 
with spandril trussing connected directly with the 
chain-cable. This suggestion, however, has been 
negatived, and wire cables are to be adopted. 

The fourth East River bridge, which it is now 
proposed to be erected, will be at Blackwell's 
Island, and will doubtless be known as the Black- 
well’s Island Bridge. It will be the farthest north 
of the four bridges, and will connect the more up- 
town part of New York with the Long Island shore, 
its site being between 59th and 60th-streets. The 
total length of the main structure between centres 
of anchorages will be 37244 ft. There will be one 
span of 1182 ft. over the main channel, one of 
984 ft. over the other channel, and a connecting 
span of 630 ft. over Blackwell’s Island. There 
will also be two shore spans of 489 ft. and 469 ft. 
respectively. The approaches will be by viaducts 
of plate girders and masonry. The steel towers 
will be 300 ft. high. The total estimated weight 
of the steel superstructure is 80,000,000 Ib., 
28,000,000 lb. going to the longest span. The 
bridge will include the longest truss span ever 
built with the exception of the Forth Bridge. 
It is estimated that the trolley and elevated rail- 
road tracks will have combined a capacity of 
150 million passengers a year; and that the total 
cost will be 12$ million dols. 

There were other places of interest in New 
York open tothe members of the Institute, but 
those we have here dealt with formed the chief 
excursions in the programme. 

(To be continued.) 
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AUTOMATIC ADJUSTABLE SAW- 
SHARPENING MACHINE. 


Tux automatic saw-sharpening machine which we 
jllustrate on pages 672 and 673 is an interesting 
novelty, due to Messrs. Fontaine and Co., of the Naxos 
Schmirgel-Schleifriider und Maschinenfabrik, of Boc- 
kenheim-Frankfort-on-the-Main. Figs. 1 to 3 show 
the little machine at work on a band-saw and on two 
circular saws of very unequal dimensions, and. Fig. 4 
illustrates various types of teeth that the machine can 
deal with. The characteristic features of the new 
device is that one adjustment of a screw suffices to 
enable the machine to operate on teeth of various 
spacings and shapes, the up-and-down movement of 
the grinding-wheel and the advance of the saw- blade 
being controlled by the same mechanism. The play 
of the emery wheel—i.e., the amount of its vertical 
movement—is limited to the height of the tooth to be 
sharpened, and the full time during which the machine 
is running is thus actually utilised for duty. 

The emery wheel is mounted in a pivoted frame and 
is driven by a cord from a grooved pulley. A pinion on 
the back shaft drives a toothed wheel, and to the inner 
side of this wheel ‘is hinged a ring, which constitutes 
one of the chief features of the machine. The plane 
of the ring can more or less be inclined to the piane of 
the toothed wheel by means of a screw, which will be 
seen on the right-hand side of the figures. When the 
toothed wheel revolves, the ring imparts a reciprocating 
motion to a lever, and, together with this lever, swings 
about the same pivot a bell-crank lever, which is con- 
spicuous in the centre of Figs, 1 and 3. On the horizontal 
arm of this lever there rests, through the intermedia- 
tion of a vertical screw, the frame of the emery wheel, 
which is thusalso made to reciprocate. The lower arm 
of the bell-crank lever bears a paw], which, receding 
and advancing, pushes the saw-blade back by one 
tooth. When we adjust the ring-screw first mentioned, 
we change at the same time the up-and-down motion 
of the emery wheel and the feed of the saw-blade. It 
is thus possible to use the same machine for teeth of 
different dimensions. The up-and-down motion of the 
emery wheel is limited by the height. of the teeth, 
while the play of the pawl corresponds to the spacing 
of the teeth. The ratio of the two movements can be 
altered with the aid of the central screw, with which 
the wheel frame rests on the oscillating lever. This 
screw is adjustably fixed in a slot and can be ap- 

roached to the pivot of the wheel frame, so that the 
eugth of the arc which the wheel frame describes can 
be changed, while the movement of the pawl remains 
unaltered. In this way the machine is enabled to 
operate on teeth of more or less acute angles. The 
front of a tooth is sharpened when the wheel goes 
down ; the paw] will then be receding. When the wheel 
is moving up, the back of a tooth will be attacked, 
while the pawl is pushing the blade back. 

The standard type of this machine is designed for 
sharpening circular saws of from 100 to 500 millimetres 
(4in. to 20 in.)in diameter. With the aid of an addi- 
tional jig, circular saws less than 4 in. in diameter can 
be dealt with. The machine also serves for sharpen- 
ing cutters up to 0.2 in. in width. 








THE ATLANTIC STEAM SHOVEL. 

Wr illustrate on pages 676 and 677 a steam shovel 
for the formation of railway cuttings, canals, &c., in 
the construction of which there are several interesting 
departures from the usual practice with regard to 
machinery of this class. Fig. 1 is taken from a photo- 
graph showing the shovel at work on the New York 

entral and Hudson River Railroad, and illustrates 
the general appearance of the machine, the details of 
which are shown more clearly in Figs. 2, 3, and 4, 

age 677. The main platform, 10 ft. wide and 36 ft. 
ong, on which the machinery is situated, is carried 
upon heavy steel beams, two of which are of extra 
depth, and spaced near together under the centre of 
the platform. These constitute a sort of backbone, 
and relieve the structure of the car from the strains 
due to the working of the machinery and the dead 
loads of its component parts. The A frame is built of 
steel bars, with solid forged joint connections at the 
feet, 2ud a cast-steel head. The legs stand upon the 
ends of the jack-arm truss running across the front 
end of the platform, and transmit their thrust almost 
direct! to the jack-arms, as will be seen by the front 
elevation, Fig. 4. The A frame can be derricked 
down, for he pinay | purposes, to a height of 15 ft. 
above the rail level by shifting forward the anchoring 
connection of the back guys. Power from the swinging 
engine. may be applied for derricking purposes. 

The loom is 23 ft. 8 in. long, made with a straight 
taper, ‘leepest at its lower en , where it is built solidly 
into a turntable composed of stiffened steel plates with 
 rollci rim, The turntable and boom together have 
nag ireedom of rotation, being entirely separate 
Tom the revolving collar at the base. The boom is 
much sorter and lighter than in other shovels of the 
aan height and reach, so that it can swing more 
readily without giving rise to the inertia stresses 


| caused by heavier booms. The chain generally used 
in this class of machinery has been replaced by a wire 
rope wound on a drum carried by the boom, and pass- 
ing over a single pulley, 5 ft. in diameter at the upper 
end.’ No guide-sheaves are used, as the hoisting 
engines, gearing, and drum all partake of the motion 
of the boom. The hoisting engines have 10-in. by 
]0-in. cylinders, and the entire frame of the engine is 
of cast steel in one piece, forming the foot of the boom 
and the centre of the turntable as well. The hoisting- 
uruil 1s grooved, and carries a double wire rope passing 
round a small sheave on the dipper. It is claimed 
that wire rope will last fully as long as an equivalent 
chain, and its cost is less than one-fifth of a chain. 
It is easily replaced, and works more rapidly and 
silently, with much less friction. The back of the 
dipper is made of a single steel casting, and the lip 
and teeth are exceptionally strong, ak are readily 
renewed when necessary. The dipper has a capacity 
of 24 cubic yards, and is fed up to its work by thrust- 
ing engines carried on the back of the boom. The 
engines have 7-in. by 8-in. cylinders, and are entirely 
enclosed, so as to have no parts exposed to injury 
from flying stones, &c., when blasting is going 
on. The swinging engines are independent reversing 
engines, duplicate of those for thrusting, and double- 

eared to a drum underneath the smoke-box. The 

rum carries double steel ropes which pass round the 
circumference of the turntable. The swinging engines 
also propel the machine, being geared for this purpose 
to a shaft underneath the platform, coupled by chains 
to both forward and rear axles (see Fig. 3). 

The boiler is of the ordinary locomotive type, work- 
ing at 1251b. pressure. It is 20 ft. long over all, with 
a diameter of 46in. Water is carried in the tanks at 
the side of the boiler, and coal on the platform at the 
rear, which can be folded up when not in use. The 
pull on the dipper is given as 38,000 Ib., and a clear 
lift of 16 ft. can be obtained. 








TEST ON 500-KILOWATT CURTIS TURBINE 
SET AT CORK. 


Mr. CHaries H. Merz has recently conducted a 
series of trials on the steam consumption of a 500-kilo- 
watt continuous-current Curtis ‘ steam-turbine set 
erected at the Cork electric tramway and lighting 
station by the British Thomson-Houston Company, of 
Rugby, through whose courtesy we are enabled to 
reproduce below the principal results recorded. _The 
figures are of unusual interest in view of the little 





wattmeter and by commencing to fill the water tank, 
and three minutes after the start ammeter and volt- 
meter readings were taken. Six minutes after the 
first wattmeter reading a second wattmeter reading 
was taken and the condensed steam was weighed. 
Six minutes after the first ammeter and voltmeter 


TEST OF 500 K.¥Z CURTIS TURBINE 
Fig.i STEAM CONSUMPTION CURVE 
PLOTTED FROM AGTUAL READINGS 
BAROMETER 30-16 INS. CORK. 
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TEST OF 500 K.W. GURTIS TURBINE 
Fig.2. STEAM CONSUMPTION CURVE 
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readings second readings of these instruments were 
taken, and so on. Hence all readings were taken 
every six minutes, the ammeter and voltmeter read- 
ings midway between the wattmeter and condensed- 
steam records, : 





Test or 500-Kitrowatt Curtis TURBINE. 


A general summary of the results of the tests is 
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information hitherto obtainable as to the practical 
economy of the Curtis turbine. With a superheat of 
104 deg. Fahr. and the poor vacuum of 26.9 in. of 
mercury the steam consumption amounted to 20.6 lb. 
per kilowatt-hour, the steam pressure being 153 lb. per 


the last test at 25 per cent. overload was slightly 


under one hour. Great care was taken in each case | 


square inch. The object of the tests was to ascertain the | 
steam consumption at varying loads, and for this pur- | 
pose five tests were mads at } load, 4 load, # load, full | 
load, and 25 per cent. overload respectively. The | 
tests were generally of 14 hours’ duration, although | 


' given by the log-sheet attached. Steam-consumption 


curves are also attached :— 

Fig. 1 represents the curve actually obtained, and 
Fig. 2 the curve made out with correction to 28.66 
vacuum and 115 deg. superheat. 

The vacuum and superheat curves used in making 
the corrections were those published in ENGINEERING 
on February 5, 1904. 








Canapian Coat Exports.—It will, perhaps, excite 
some surprise when we state that last year Canada ex- 
rted 1,979,951 tons of coal, valued at 5,452,434 dols. 


that, before the test was commenced, all conditions of | The exports of Canadian coal have materially increased 
load, &c., should be absolutely steady. The weight of | in importance during the last three years ; this is largely 
condensed steam was measured by a tank and weigh- | explained by the increased demand from the United 


bridge, which was tested before and after the test, and 
found to be accurate. Vacuum gauges were con- 
nected to the low-pressure chamber of the turbine and 
to the body of the condenser. These gauges were in 
agreement. Under conditions of full load, however, 
the vacuum registered in the turbine exhaust chamber 
was 2in. lower than that registered in the condenser, 
showing that the pipe connection from theturbine to the 
condenser was not sufficiently large. The barometric 
pressure throughout the test was 30.16in. The output of 
the machine was measured by two ammeters, a standard 
voltmeter, and a recording wattmeter. The figures 
entered on the log-sheet attached are the mean figures 
of all readings at each load, readings being taken 
every six minutes. The readings given are the cor- 
rected readings after each instrument had been care- 
fully recalibrated against a standard in the Newcastle- 





upon-Tyne Electric: Supply _Company’s test-house. 


States in consequence of the unsettled condition of the 
American ccal-mining industry. The exports of coal 
from Canada year by year during the twenty years end- 
ing with 1903 inclusive were as annexed :— 


Year. Tons. Year. Tons. 

1884 .. .. 451,631 1804 .. - 995,998 
1835... .. $79,706 1895 1,110,567 
1886 .. .. 493,608 1896 1,025,060 
1887 527,004 1897 1,102,067 
1888 563,341 1898 -- 1,082,132 
1889 645,515 1899 + 1,140,840 
1899 715,36 1900 1,641,031 
1891 833,684 1901 ,888,538 
1892 .. -» 945,125 1972 .. 1,817,534 
1893 908,232 1903. 1.979 951 


|Of the coal exported from Canada last year, 1,719,027 


tons went to the United States, as compared with 
1,589,469 tons in 1902 and 1,604,203 tons in 1901. The 
exports to Newfoundland last year amounted to 126,169 
tons, as compared with 129,497 tons and 99,102 tons ; and 
hose to Great Britain, to 25,335 tons, as compared with 


t 
The tests were started by taking a reading of the 23,056 tons and 135,233 tons. 
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UNIVERSAL THEODOLITE. 
CONSTRUCTED BY MESSRS. W. F. STANLEY AND CO., LIMITED, LONDON. 
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Fic. 1. 


WE illustrate above an instrument !whichThas re- | 
been brought out by Messrs. W. F. Stanley | bottom of the shaft, the instrument is set up over the 


centl 























Fie. 2. 


In using the instrument for transferring a line to the | months ending September 30, this year, the ‘aggregate 


and Co., Limited, of the Great Turnstile, W.C., and shaft, so that the main telescope transits along the de- 


which may be deemed a universal theodolite, since, 


whilst occupying the same sized box only as an ordinary | then mounted on top of the main telescope, and adjusted | 


civil engineer’s transit, it is provided with an attach- 
ment fitting it for shaft-sinking work. This attach- 
ment consists of a small telescope, which can be screwed 
on to either end of the main telescope axis, as shown 
in Fig. 1, or on top of the main telescope, as shown in 
Fig. 2. In the latter case the weight of the attach- 
ment is counterbalanced by a small weight screwed on 
to the opposite side of the main telescope, as shown 
in our iNnstration. 

The objection to all such attachments hitherto, 
has lain in the impossibility of securing permanent 
parallelism between the two telescopes, as, even if the 
attachment was arranged by the maker to be accu- 
rate at the outset, this accuracy soon disappeared in 
use. In the instrument illustrated no attempt is made 
to secure a permanent parallelism between the optical 
axes of the two telescopes, but means are provided by 
which the user can secure this whenever the attach- 
ment is to be used. To this end the auxiliary tele- 
scope is not ‘“‘made solid” w:th the socket by which it 
ie screwed into place, but is secured to it by an adjust- 
able ring, for which a slow motion is provided. Its 
eye-piece is, moreover, provided with a single cross- 
wire only, which is arranged parallel to the axis about 
which this auxiliary telescope is adjustable. 

Hence, after screwing this telescope into place, 
the necessary parallelism can be secured by setting 
the main telescope on some distant mark, and then 
sighting the same object through the auxiliary tele- 
scope, the fine adjustment of which is manipulated 
till the single cross-hair cuts the fiducial point. When 
the distant point —— on is simultaneously cut by 
the cross-hairs of both telescopes, the optic axes of 
these are necessarily in the same plane, 





sired line on the surface. The auxiliary telescope is 


untilitscross-hairalso transits along the same line, which 
can then be transferred down the shaft by simply turn- 
ing the telescope round its horizontal axis. The centre 
of the instrument can finally be transferred down the 
shaft by rotating the upper parallel plate through 
90 deg., and the line of sight of the auxiliary telescope 
will then describe a truly vertical plane at right angles 
to that in which it previously moved. The intersection 
of these two planes is, of course, the vertical through 
the axis of the theodolite. This method of transferring 
a base line down a shaft is, it will be seen, a very 
simple one, and free from the difficulties inherent in 
the use of plumb-lines, with which great trouble is 
often experienced, owing to the action of air-currents 
preventing the lines from remaining in a truly vertical 
position. 

By fixing the auxiliary telescope at one end of the 
axis on which the main telescope turns, vertical 
angles can be read when desired. In this case the 
horizontal cross-hair in the main telescope is first 
aligned on some distant mark, and the auxiliary tele- 
scope is then adjusted by a tangent motion till its 
cross-hair also cuts the same mark. The optic axes of 
the two telescopes then lie in the same plane, and 
vertical angles, too steep for reading in the main 
telescope, owing to the line of sight of the latter 
fouling the base of the instrument, can then be read 
with the auxiliary. 








Our Pic-Inon Exports.—The present year appears 
likely to be a somewhat dull time in our export pig-iron 
trade. The shipments in September were 61,678 tons, as 
compared with 78,250 tons in September, 1903, and 
126,405 tons in September, 1902; while in the nine 








exports were 616,540 tons, as compared with 848,851 tons 
in the corresponding period of 1903, and 739,276 tons in 
the corresponding period of 1902. Our principal pig-iron 
exports are made to Germany, which took 115,821 tons 
to September 30, ‘this year, as compared with 103,072 tons 
and 88,135 tons. .To Italy we sent 96,204 tons in the first 
nine months of this year, as compared with 80,681 tons 
and 76,330 tons. The United States only took 41,286 
tons of British pig iron to September 30, this year, while 
in the corresponding period of 1903 they took 307,431 
tons, and in the corresponding period of 1902, 281,144 tons. 
The value of the pig iron exported to September 30, 
this year, was 1,781,723/., as compared with 2,712,627/. 
and 2,364,458/. in the corresponding periods of 1903 and 
1902 respectively. 





RatLway Construction iN Bortvia.— Mr. T. C. 
Sheppard, C.E., director-general of public works in 
Bolivia, is arranging an extension of the Guaqui Railway 
to La Paz. The line has to descend 1400 ft. within two 
miles as the crow flies, but it has to spread over six miles, 
so as to ease off the gradients, which will still be very 
severe. The line will wind round the sides of ravines, 
with many sharp curves and loops. The actual difference 
in the level of the termini is 1380 ft. The gauge is 
3 ft. 4in., and the rails weigh 60 Ib. to the yard. Goods 
wagons will be taken down the hill to Paz, but 
passengers will be transferred to electric cars worked on 
the overhead system. The generating station will be at 
the lower end of the line, and will have two large gas- 
engines of 400 horse-power indicated as at sea-level. 
Allowance has been made for loss due to lower atmo- 
spheric pressure in the working of the engines, which are 
being made by the Premier Gas-Engine Company of 
Sandiacre, Nottinghamshire. Mond gas is to be used, 
and the producing plant is being manufactured by the 
Power-Gas Company, of Victoria-street, Westminster. 
The generators and railway equipments are being made 
by the General Electric Company of the United States, 
at Schenectady, New York, and the cars by the Brill Car 
Company, Philadelphia. It is expected that the line will 
be in working order by July, 1905, 
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DUPLEX. BORING-MACHINE FOR MARINE SHAFTS. 
CONSTRUCTED BY MESSRS. FAIRBAIRN LAWSON COMBE BARBOUR, LIMITED (FAIRBAIRN MACPHERSON BRANCH), LEEDS. 





THREE very powerful machine-tools recently installed 
in the works of Messrs. William Beardmore and Co., 
Parkhead, Glasgow, are illustrated on this page and 
page 684. The machine illustrated in Fig. 1 has been 
designed for boring large marine shafts or gun-barrels 
from both ends simultaneously. It will take single 
shafts from 20 ft. to 50 ft. long, or two shafts each 
25 ft. long ; in the latter case, of course, working from 
one end of each shaft only. There are two strong 
driving headstocks, mounted 15 ft. apart on a stiff bed, 
to which are also bolted the inner ends of the long beds 
carrying the sliding-saddles. Each headstock has a hol- 
low spindle 25 in. in internal diameter, driven by steel 
spur-gearing. The outer end of the spindle carries a 
face-plate fitted with four extra heavy dogs, to with- 
stand the end thrust on the work pa ring. On 
one side of the base-plate, midway between the head- 
stocks, is a 35-brake-horse-power variable-speed motor, 
fitted with a raw-hide pinion, There are three sepa- 
rate trains of gear for each headstock, so arranged 
that the face-plates can be driven together at the same 
speed when boring one long shaft, passing through 
both headstocks, or independently at different speeds, 
the speed of the face-plates varying from 7 to 68 revo- 
lutions per minute. Each end bed is 55 ft. long, 
and carries a specially-designed roller-stay and saddle 
for the shaft, a stay for supporting the boring-bar, 
and a saddle with slides for holding and traversing 
the bar. 

The saddles can be hand-traversed by rack and 
pinion gear, or moved by a self-acting feed driven from 
the headstock by change-wheels, worm-gear, and 
leading screw. The feed can be instantly stopped at 
any point by handles, which disengage the worm-gear 
by means of a shaft running the full length of the 
bed. The motor and gearing seen at the end of the 
bed is for quickly feeding the saddle and boring-bar in 
and out of the work. The total length of the machine 
is 123 it., the extreme width 8 ft. 6 in., and the weight, 
without the motor, 57 tons. It will bore a 6-in. hole 
through a shaft 50 ft. long at the rate of 10in. an hour 
from each end-—that is, 20 in. in allperhour. Instead 
of rotating the work, the boring-bar might be driven 
by the face-plates, and the work secured. to suitable 
fixings between the headstocks. This possibility renders 
the machine available for a great variety of work other 
than that for which it was specially designed. 

The inachine shown in Fig. 2, page 684, is for the pur- 
pose of cutting off the ends of large gun ingots. The 

eadstock isin the form of a large pedestal, serving as a 
bearing for a hollow spindle 5 ft. 6 in. in internal dia- 
meter. ‘To the front end of the spindle are fixed a 
worm-\ eel and face-plate driven by a worm and spur- 
gearing irom a 35-brake-horse-power variable-speed 
motor, which can be seen in the foreground of the left- 
hand si'e of the illustration, and which serves to give 
Some idea of the proportions of the machine itself. 

© spur gearing is fixed on the opposite side of the 
headstock, and is so arranged that, by means of 
clutche:. cutting speeds of from 20 ft. to 40 ft. per 
minute can be obtained on ingots from 20 in. to 60 in. 
aéross t.c flats. The face-plate, which is 11 ft. 10.in. 





Fig. 1. 


in diameter, is supported on a pair of . small adjust- 
able rollers, thus relieving the bearing of the over- 
hanging weight, and is fitted with two long slides, 
which carry the ends of a pair of travelling slides. 
These latter are traversed simultaneously towards the 
centre by screws and star-wheels, and to each is fixed 
a pair of steel plates, separated about 2 in. by means 
of distance-pieces. Each plate carries a cutting tool, 
so that a thin slab of metal is cut out of the ingot, 
from which test-pieces may be taken. 

The base-plate of the machine carries two standards, 
each fitted with a Y block made in halves, the parts 
of the block being separately adjustable by means of 
screws, and secured in position by bolts. An adjust- 
able cross-head, which can be swung out of the way 
when required, serves as a cramp to hold the ingot in 
place. The machine will cut through a 5-ft. ingot in 
éight hours ; the total length of base-plate is 22 ft., 
and the weight of the machine is 41 tons. 

Fig. 3, page 684, shows a double-headed boring or 
trepanning machine for boring gun ingots simul- 
taneously from both ends. A wide central base-plate 
carries a pair of adjustable Y blocks, with cramping 
cross-heads, of the same type as fitted to the cutting- 
off machine described above, and there are also a pair 
of detachable stands carrying steadies to support the 
bar when boring short ingots. At each an of the 
base-plate is a massive bed, on which is mounted a 
powerful headstock driven by a 30-brake-horse-power 
motor. The motor is at the side of the headstock, and 
drives through spur and double helical gear, the spur- 
pinion on the motor-shaft being of raw hide. The 
main spindle of each ‘headstock is 15 in. in diameter, 
and the inner end is formed into a large flange, in 
which are planed | grooves for securing the hollow 
boring-bar. The spindle is traversed by a saddle 
sliding in vee’s on the bed, which is driven by a steel 
rack and pinion, worm-gearing and change-wheels. 
There is also mounted on one of the brackets a small 
motor for quickly traversing the bar in and out, and 
the feed of the bar can be instantly stopped by a lever 
and rod at the side of the machine. The total length 
of the machine is 63 ft. 6 in., the total width 11 ft., 
and the weight 65 tons. It will bore a 17-in. hole 
through an ingot 16 ft. long at the rate of 12 in. per 
hour, and van be used for other heavy boring work by 
means of suitable fixings fastened to the centre base- 

late. All the three machines described have been 
uilt by the Fairbairn Macpherson bianch, at Leeds, 
of the firm of Fairbairn’ Lawson Combe Barbour, 
Limited. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, November 1. 
A SUDDEN upward movement has appeared, which is 
carrying prices for iron and steel products upward. 
Every consumer of pig iron appears te- be in the 
market. Sales for the month of October are the 
highest for two years. .The volume of business for 
that month is stated to reach’ 700,000 tons of pig iron. 


per ton for No, 2, and basic about 1.50 dols. over the 
lowest midsummer prices. These advances have been 
made throughout the west. Advances have also been 
made: in the south; the demands for-iron and: steel 
are in consequence of the placing of heavy‘ orders:for 
almost all kinds of products. The machinery makers 
have been-heavy buyers, the agricultural-implement 
makers have bought: heavily, the-pipe works ‘continue 
to’ buy heavily, and the makers of all manner of ox fl 
ment into which iron and steel enter have been actively 
engaged for the past week or two in securing the kind 
of iron they wanted. Nearly all the southern capacity 
is now fully engaged. An advance in coke has dis- 
couraged the blowing-in of a few Pennsylvania fur- 
naces, and the owners of these furnaces will now 
endeavour to sell their production at an advanced 
price, made necessary by the advance:in coke. Nearly 
all the available basic iron has. been bought up, 
and the: needs of consumers are far from being 
supplied. 

he shipyards, car-works, and the railroad com- 
panies are three important factors in the present” im- 
provement. They are all in the market for material, 
and the degree of activity will be determined only by 
the forward purchasing. In a few instances purchases 
of raw material have been made during the second 
quarter of the year, but these instances are exceptional. 
All the furnaces along the lakes have sold so much iron 
within the past two weeks that they are disposed to 
withdraw and await further developments. Several 
furnaces which have been idle for a long time will now 
resume in the west. The tone of the market is very 
strong, and there is a probability that the present 
up-turn of prices will be vontinued. The business in 
pig-iron warrants at Pittsburg is growing steadily. 


PuiLapELPutA, November 7. 


The sharp improvement which has taken place in 
the steel industry during the past three or four weeks 
has given rise to a number of rumours, which possibly 
may have very little foundation, relating. to the 
talked-of purchase by .the United States.Steel Cor- 
poration of some great independent properties, such 
as the Lackawanna: Iron and Steel: Company, the 
Colorado Fuel and Iron Company, and the Republic 
Iron and Steel Company. ven ‘the circulation of 
these rumours has been productive of unrest, as it, 
is. recognised that such control would make the pores 
of the great. Corporation almost absolute. hese 
rumours have been persistently denied, but they con- 
stantly reappear. The Colorado Fuel and Iron Com- 
pany is a strong corporation, controlled by Mr. John 
D Rockefeller, who is in sympathy with the great 
steel corporation. The Lackawanna concern is con- 
trolled by ‘the a Pb Estate. The Re- 

ublic Iron and Stee mpany is an aggregation 
bf some forty odd rolling-mills sentteted over the 
United States, and which, if owned by the great 
steel company, would bring it into. close. relation 
with the consumers of finished products, such as bar- 
iron, sheet, and the like. There are many who believe 








Prices of iron have advanced in the east about 2 dols. 





these purchases will yet be consummated, and that 
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eventually the Steel Corporation will become, in fact, 
a monopoly. 

The stocks of these companies, as well as of other 
steel properties, advanced during the past week. 
There is evidence of soundness iti the steel industry, 
and inquiries are crowding in from consumers, large 
and small. All financial conditions are favourable. 
The shipment of 10,000,000 dols. during the past 
week did not make a ripple on the surface. The 
circulating medium in the United States advanced 
over 21,000,000 dols. during the past month, making 
an increase during the past year of 156,000,000 dols. 
Of this large increase about 100,000,000 dols. was in the 
form of gold. There is every reason for believing that 
the gold increase will continue. The outcome of this 
naturally will be a permanent enhancement of values 
of securities. Reports from a good many railroads are 
favourable, and most companies are in the market for 
additional supplies. This is the secret of the general 
improvement. As long as the railroads remain out of 
the market the steel trade showed a declining ten- 
dency. Most of our plate-mills are at present running 
to full capacity. The bar-mills are having more busi- 
ness at the present time than for twelve months. This 
sudden improvement may not be permanent, but the 
depletion of stocks in consumers’ hands leads to the 
belief that the demand for finished products will con- 
tinue active throughout the winter. One very strong 
reason for believing in the activity of bar iron is that 
during the past few weeks upwards of 30,000 cars have 
been contracted for to be built during the comiag 
winter. This calls for an immense amount of bar 
iron, wheel stock, plate, and other material. Steel 
will be very largely used. These orders for cars have 
been distributed among five companies. 

The makers of machinery are looking forward to 
considerable business on account of the requirements 
of the Isthmian Canal and the Erie Canal. The Erie 
Canal project calls for the outlay of about 100,000,000 
dols., but this enormous expenditure will, of course, 
be spread over a series of years. 

Then there is ccsarcaned a great deal of tunnel work, 
in addition to that now undertaken by the Pennsyl- 
vania Company. Beyond all this, extensions and re- 
newals of industrial plants have be2n announced, 
which will call for an enormous amouut of material. 

Therefore, it is pretty safe to say that the indus- 
tries fave once more turned into a field of activity, 
the limits of which are not apparent. Already prices 
have been materially advanced in three or four direc- 
tions. The larger consumers, in view of the strengthen- 
ing tendencies, are at present considering the advisa- 
bility of placing orders for raw material for delivery 
as late as next summer. This policy ought to be pur- 
sued safely without stimulating an upward tendency 
in prices. The present capacity for steel production 
is sufficiently large to cover all probable requirements 
without any material advance in prices. This fact, 
however, does not always exert its due influence even 
with intelligent consumers. The desire to be sure 
that material can be had at a fixed price leads builders 
and constructors to hurry their orders into market as 
soon as contracts are secured, and the precipitation of 
a number of heavy orders sometimes over - taxes 
capacity and creates the appearance of an abnormal 
demand. 








ROYAL METEOROLOGICAL SOCIETY. 

THE opening meeting of the session vs held on 
Wednesday evening, the 16th inst., at the Institution of 
Civil Engineers, Great George - street, Westminster, 
> ge D. Wilson-Barker, F.R.S.E., president, in the 
chair. 

Lieutenant Charles Royds, R.N., of the Discovery, gave 
an interesting address on ‘‘ Meteorological Observing in the 
Antarctic,” and showed a number of slides referring to 
the recent Antarctic expedition. 

Mr. F. J. Brodie, F.R. Met. Soc., read a paper on the 
** Decrease of Fog in Londen During Recent Years.” He 

d considered the number of days of fog reported at 
Brixton, the London station of the Meteorological Office, 
for the 33 years 1871 to 1903, and found that the mean 
annual number of fog days was 55, of which 45 occurred in 
the winter half of the year, and only 10 in the summer 
half. December is the foggiest month, with 9.5, the next 
being November, with 8.5, January, with 8.2, and October, 
with 7.8. The clearest months are July, with 0.4, June, 
with 0.6, and May, with 0.8. The greatest number of 
fog days were 86 in 1886 and 83 in 1887, and the least 13 
in 1900 and 26 in 1903. Dividiyg the 33 years into three 

riods of 11 years each, the vaaue showed that the mean 

or 1871 to 1881 was 55, for 1882 to 1892 it was 69, while 
for 1893 to 1903 it was only 41; there being thus a very 
marked decrease in the number of days with fog during 
the last 11 years. 

A paper on the ‘‘ Hurricane in Fiji, January 21 and 22, 
1904,” by Mr. R. L, Holmes, F.R. Met. Soc., was, in the 
absence of the author, read by the secretary. This storm 
caused a great deal of destruction. 








Mexican Mrratiurcy.—Iron and steel works recently 
erected at Monterey cost 1,000,0002. in round figures. This 
capital was raised locally. The plant is now complete, 


and structural iron, rolled-steel rails, commercial iron, 
pig, &c., are being made. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—A_ large business was done 
in Cleveland warrants—larger, indeed, than has been the 
case for a considerable time—close on 30,000 tons being 
dealt in. The tone was firm in the forenoon, but in the 
afternoon a weak tendency was developed, and the cash 
and one month’s quotations finished 54d. per ton down 
for the day. In the morning business was done at 
46s. 3d. to 46s. 6d three months, and in the afternoon at 
453. to 46s. 1d. The settlement prices were :—Scotch, 
51s. 6d.; Cleveland, 453. 104d.; hematite iron, 533. 9d. 
A large business was done in Cleveland warrants, 
estimated at 13,000 tons, on Friday forenoon, at slightly 
firmer rates. For cash warrants 45s. 64d. was paid, 
and one month quotations fluctuated between 45s. 9d. 
and 45s. 10d. Dealings also took place in forward 
iron at 45s. 8d. and 45s. 74d. fourteen days, and 
453. 3d. three months. In the afternoon the tone of 
the market. was flat, and prices of Cleveland warrants 
again reacted smartly. Cash iron declined 34d. to 
453. 24d., and one month dropped to 453. 5d. The transac- 
tions at those prices Sepenes 3000 tons, and, in addi- 
tion, 1000 tons chang! ands at 45s. 94d. to 45s. 8d. two 
months, and 1500 tons were dealt in at 45s. 104d. to 45s. 10d. 
three months, with closing buyers at the latter figure, 
and sellers at 45s. 11d. per ton. The market was rather 
tirmer on Monday forenoon, and prices of Cleveland 
warrants recovered 14d. of Friday’s loss. A good busi- 
ness, amounting to 9009 tons, was done up to 45s. 44d. 
cash, 45s. 74d. one month, and from 463. 1d. to 46s. three 
months. he afternoon tone was flat, with prices of 
Cleveland iron 24d. below the forenoon close. Cash 
warrants, which opened firm at 45s. 5d., dropped to 
45s. 4d., and quotations at a month declined from 
45s. 74d. to 45s. 44d. Dealings to the extent of 5000 tons 
were also done at 46s. to 46s. 1d., to 463. Ojd. three 
months, with closing buyers at 453. 9d., and sellers at 
45s. 1ld. The turnover amounted to 16,000 tons, and a 
good business was also done privately.. The drop in prices 
was due to extensive selling by a local firm. The market 
was again active on Tuesday morning, whilst the tone 
was quite buoyant on a continuance of London buying 
and the strength of American, as reflected in cables 
received here. The prices of Cleveland had a smart 
recovery, and the turnover ran up to about 13,000 tons at 
453. 3d. to 45s. 64d. three months, including 46s. 3d. and 
46s. 64d. three months. The forenoon list of prices was 
not maintained in the afternoon, when Cleveland declined 
2d. to 453. 10d. cash buyers, and 46s. 1d. one month ; 
iron was dealt in at 463s. 6d., with closing buyers 
at 46s. 3d., and sellers at 46s. 5d. The dealing was less 
active than of late, and did no’ exceed 7000 tons. In- 
fluenced by the strength of the American market, and 
the prospects of a further advance, the continued support 
of London, and the large increase of stocks, the local pig- 
iron market displayed a firm tone to-day. The loss of 
Tuesday afternoon was fully recovered ; business, how- 
ever, was quieter. Near the close of the forenoon it was 
found that 5500 tons had changed hands. Cleveland 
warrants made 2d. per ton on Tuesday’s prices, 463. twelve 
days. Cleveland iron advanced still further in the after- 
noon. Warrants touched 46s. 14d. ; the dealings reached 
9000 tons. ‘The market quotations of makers’ iron were : 
—Clyde, 56s.; Gartsherrie, 56s. 6d. ; Summerlee, 57s. ; 
Calder, 58s. ; Langloan, 64s. ; Coltness, 63s. 6d. per ton. 
All these brands are shipped at —— Glengarnock 
(shipped at Ardrossan), 56s. 6d.; Shotts (shipped at 
Leith), 56s. 6d.; Carron (shipped at Grangemouth), 
57s. 6d. per ton. 


Local Steel Trade.—The makers of steel in Scotland 
have held a meeting at which they have reduced the prices 
of ship-plates to the extent of 2s. 6d. per ton. The official 
quotation for ship-plates is, therefore, now 5/. 12s. 6d. per 
ton, Jess 5 per cent. No change has been made in the 
price of boiler-plates or others of special make. The Jron 
Age, of America, says por ed scar ne have been paid for 
billets and bars on the schedule prices, 


Royal Scottish Society of Arts.— The report of the 
committee appointed by the Royal Scottish Society of 
Arts, Edinburgh, to award prizes for communications 
read or reported on during the session of 1903-4, has just 
been issued. The awards are as follows:—Mr. Ellice M. 
Horsburgh, M.A., B.Sc., for his papers on ‘‘ A Method 
of Plotting certain Intrinsic Equations,” and on ‘An 
Improved Polar Paper, and its use as compared with 
Squared Paper ”—a Keith ry valued at 10 sovereigns ; 
Mr. Hugh Marshall, D.Sc., F.R.S., for his paper on ‘‘Im- 
provementsrelating to the use of Carburetted Air for Light- 
ing and other Purposes”—a Keith Prize, valued at five 
sovereigns; Mr. Basil A. Pilkington, for his paper on ‘An 
Apparatus for Maintaining Exact Temperatures Automati- 

ly by Electric Means”—a Keith prize, valued at five 
sovereigns; Mr. A. J. Pressland, M.A., F.R.S.E., for his 

peron “The School Training of the Future Engineer”—a 
hur prize, valued at three sovereigns ; Mr. Charles 
Norman Kemp, for his r on ‘‘ Interruptors for Induc- 
tion Coils, with Speci ference to the. Recent Deve- 
lopments in Connection with Electrolytic Interruptors ” 
—a Hepburn prize of three sovereigns; Mr. Arthur W. 
Wynne, Assoc. M. Inst. C.E , for his Ss 2 on ‘‘Steam- 
Turbine Machinery”—a Macdougall - Brisbane com- 
plimentary medal; Mr. William Finlay, for his paper 
on:‘‘A Practical Description and Demonstration of the 
Pearson Fire-Alarm ”—a Macdougall-Brisbane compli- 
mentary medal. 

Contract for Harbouy-Ser vice Steamer.—Messrs. Fleming 
and Ferguson, shipbuilders and engineers, Paisley, have 
received an order for a harbour-service steamer with 50-ton 
crané mounted in position, for Calcutta, and a powerful 
sand-pump suction dredger for. New South Wales.— 


Messrs. Gourlay Brothers and Co., Dundee, hav 

a contract from the London and South. Westers 1 i 
way Company for a fast cargo-steamer, to be engaged 
in the fruit trade between the Channel Islands and 
Southampton. The vessel will have the following 
dimensions:—Length, 175 ft.; breadth, 28 ft.; depth 
13 ft. It is said that Messrs. Andrew Weir and Co.’ 
shipowners, Glasgow, have contracted with Messrs. 
Russell and Co., Port Glasgow, for two fast steamers. 
As Measrs. Weir and Co. recently secured the Govern- 
ment subsidy for a regular service between Canada and 
Mexico, these boats are possibly intended for that line. 
The Allan line steamers are likely to be seen on the Clyde 
stations this week, their positions in the firm’s Mersey 
fleet being taken by the two new turbine steamers which 
have been built at Belfast. They are to have their tria] 
runs on the Clyde. 

Sulphate of Ammonia.—This commodity is still goine 
strong, and has lately been quoted at 12/. 7s. Gd. per ton 
for prompt shipments, while 12/. 15s. is still maintained 
for next year’s business. That price is quoted in many 

laces, as well as-in*Glasgow and Leith. 12/. 15s. has 
n paid for one lot. 


Mr. David M‘Call, C.E,—The death occurred yesterday, 
at 10, Rosslyn Terrace, Kelvinside, in his 77th year, of 
Mr, David M‘Call, C.E. A_ native of Glasgow, Mr. 
M‘Call was trained in the office of the late Mr. Neil 
Robson, who was joined by the late Mr. James R. For- 
man. He was subsequently assumed as a partner, 
and latterly the firm has been known by the name 
of Messrs. Forman and M’Call. Mr. M‘Call’s earliest 
associations were with the Forth and Clyde and the 
Monkland Canals, at the time the principal channels 
of commerce. With his death another link with 
the past history of the development of the city, which 
received so great an impulse on the introduction of the 
railway system, has n broken. He was intimately 
associated with the beginnings of railway enterprise in 
and around the city. f an unassuming nature, he did 
not take a prominent part in public affairs ; but those who 
had the privilege of his personal acquaintance held him 
in the highest esteem. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Alderman Brightmore, J.P.—By the death of Alderman 
F. Brightmore, J.P., Doricaster has lost one of its best- 
known and highly-respected citizens. He was born in 
1850, and after spending some time in the offices of the 
Great Central eS and of the Oaks Colliery 
Company, he started business as an iron and metal mer- 
chant in Doncaster, and prospe beyond his utmost 
expectations. As a public man he filled the highest 
offices open to him in his native town. 


The Iron and Steel Trades.—Although it cannot be said 
that there is any definite improvement in the demand for 
either iron or steel, a more hopeful tone is noticeable, and 
prospects are regarded as encouraging. There are rumours 
that large contracts will soon be placed, chiefly by foreign 
Governments, for material, finished and unfinished, with 
which Sheffield has much to do, and they have had the 
effect of sending up the value of the shares of some local 
companies. There is no pressure and no overtime at the 
iron and steel works, and in few instances is there much 
volume of business on hand ; but the weight of work sent 
out is very considerable. It is stated that some firms are 

ying more in wages now than was the case at this period 

ast year. All, however, say they could do a great deal 
more trade if they had it. In most of the lighter branches 
the year is expected to end very quietly. Dealers in 
silver and plated goods and egy 4 have now placed their 
orders in anticipation of the Christmas demand, and 
generally they are lighter than usual. Some firms, how- 
ever, are doing well and are keeping their people fully 
employed. 

South Yorkshire Coal Trade.—Nearly all branches of the 
coal trade are quiet, although some owners report an im- 
proving business in house qualities. The local demand is 
distinctly below the ave for the season, and pits are 
working restricted time. The exceptionally brisk export 
trade has kept men fairly well employed. For steam coal, 
trade requirements are still limited, and indications of an 
early larger consumption are wanting. The improvement 
in trade in the cotton and woollen districts is still stimula- 
ting business in small coal, but the market is still well 
stocked. A fair average business is being done in gas 
qualities. The coke market is without change, except 
that prices for foundry coke are weak. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was :\ 
fairly large attendance on ’Change, and the market may 
be denerted as strong ; but there was not much doing in 
pig iron, the operations of outside speculators in warrants 
once more disorganising affairs. London people were 
understood to be buying Middlesbrough warrants, witli 
the result that they bounced up to 46s., which is within 
a halfpenny of the maximum rate of the year, and the 
closing price was 45s. 9d. cash buyers. Quotations for 
makers’ iron did not follow warrant prices. No. 5 
.m.b. Cleveland pig was generally quoted 45s. f.o.b., 
ut some of the makers would not accept that figure 
No. 1 was 9d., and No. 4 foundry 44s. The 
lower qualities were ‘still plentiful, and comparatively 
cheap. Grey forge was 42s.; mottled, 41s.; and white, 
40s. 6d. East Const hematite pig was again strong. 
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A fairly good demand was reported, and quotations were 
further advanced, notwithstanding the rather plentiful 
supply. Mixed numbers were fully 51s. 3d. for early 
delivery, and in one or two cases up to 51s. 6d. was said 
to have been paid. No. 1 was 51s, 9d. to 52s. ; and No. 4 
forge 48s. to 483. 6d. Spanish ore was, if anything, a 
shade weaker, owing to easier freights, but, as a rule, 
lis. 74d. ex-ship Tees was still named for Rubio of 
50 per cent. quality. Freights—Bilbao to Middlesbrough 
—were 4s. 6 Today the market was again very 
strong. A few sales were recorded at 453. 3d. for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, a_i 
the close several sellers would not quote below 45s. 6d. 
Quotations for other descriptions were the same as yes- 
terday. ee warrants continued firm, opening 
at 46s., and stiffening by the close to 46s. 14d. cash buyers. 


Manufactured Iron and Steel.—The manufactured iron 
and steel industries present few new features of any con- 
sequence. What slight improvements have occurred since 
our last notice, however, are rather for.the better. In 
one or two branches more activity is shown, and prices, 
though not quotably altered, are firmer; but in other 
departments — considerable quietness still prevails. 
(Juotations stand: common iron bars, 6/. 2s. 6d. ; best 
bars, 6, 12s. 6d. ; iron = 61. 7s. 6d. ; iron ship- 
angles, 62. 2s. 6d. ; iron ship-rivets, 7/. 5s.; steel ship- 
plates, 52. 12s. 6d. ; steel ship-angles, 5/.; steel boiler- 
plates, 72. ; steel sheets (singles), 72. 5s. ; and steel sheets 
(doubles), 72. 15s.—all less the customary 25 per cent. dis- 
count for cash. Heavy sections of steel rails are put at 
4/. 103. net. 


Messrs. Dorman, Long, and Co., Limited.—The directors 
of Messrs. Dorman, Long, and Co., Limited, Middles- 
brough, in their annual report, show for the year ending 
September 30, 1904, a profit of 24,566/., which, with a 
balance brought forward from last year of 1812/., makes 
26,3781., which, it is proposed, should be applied as 
follows :—Interest of first debenture stock for the year, 
16,000/.; interest on second debenture stock, accrued to 
September 30, 1904, 3026/.; directors’ fees, 1000/.; applied 
in reduction of Clarence Steel Works experimental ex- 
penditure, 40007. ; balance carried forward, 2352/.; total, 
26,3782. The directors regret that the year’s operations 
do not yield a profit poset be for dividend. . The trade of 
the past year had been unsatisfactory in all depart- 
ments of the iron and steel industries in which the com- 
pany was engaged. The directors had also had to contend 
with the difficulties of bringing into operation new 
machinery at the Britannia Works. After the experience 


of working the Clarence Steel Works, it was found prudent | ° 


to make certain modifications in subsidiary plant neces- 
sary to obtain the full output of which the rolling-mills 
were capable. While these were in progress, the oppor- 
tunity was taken to strengthen and improve the machinery 
generally. The works were, for a time, carried on 
intermittently, and were ultimately closed, to facili- 
tate the a]terations referred to. There had resulted a 
debit on the accounts relating to the department of 
17,528/. 18s. 2d. The directors regard this expenditure 
as of an experimental character, which may properly 
appear in the balance-sheet, and be written off over 
a period. It was proposed to apply 4000/. out of the 
year’s profits in reduction to this amount. With the ex- 
ception of the Clarence Steel Works all departments of the 
company’s business were in full operation. The com- 
pany’s liabilities include 110,549/. 9s. for goods supplied 
and accrued interest and —— Expenditure on building 
land and machinery, including 18,000/. for the further 
cost of remodelling the Britannia Docks, had been 47,791/., 
making the total capital expenditure of the company 
753,962. Stocks on hand were valued at 397,815/. ; debts 
due to the company amounted to 166,124/. The retiring 
directors offering themselves for re-election are Sir 
Lowthian Bell (chairman); Mr. Maurice L. Bell, Mr. 
. C. Denton, Mr. J. Francis Mason, and Mr. Arthur 
looper. 


Coul and Coke.—Fuel is strong. Coke is moving up- 
wards. Average blast-furnace kinds are said to have 
been bought this week at 14s. delivered here, but as a 
rule 14s, 3d. is asked. About 16s. f.o.b. is the figure for 
export coke. 








NOTES FROM THE SOUTH-WEST. 

Curdif.—The demand for large steam coal has been 
sieges. for immediate shipments; quotations have 

en nominally unchanged. The best large.steam coal 
has nade 13s, 3d. to 13s. 9d. per ton, while secondary 
qualities have brought 11s. 6d. to 13s. ton. The 
house-coal trade has shown no appreciable change; 
quotations have “generally been well maintained. The 
best ordinary household ‘qualities have been quoted at 
13s. id. to 14s. 6d. per ton, while-gecondary descriptions 
have made 10s. 6d. to 13s. per ton; No. 3 Rhondda 
large has bronght,13s. to 13s. 6d. per ton. Foundry coke 
has been quoted at 16s. 6d. to 17s. 6d. per ton, and fur- 
nace ditto at 16s, to 16s. per ton. As 8 iron ore, 
Rubiv has’ made 13s. 6d. per ton; Almeria 13s. 6d. to 
13s. Yd. per ton; and “Tafna 14s. 6d.:to 14s, 9d. per 
ton ; charges including freight from Cardiff or Newport. 


t 

Sov Wales Coal and Iron.—The quantity of coal 
shipped in October from the six principal South Wales 
ports-- Cardiff, Newport, Swansea, Port Talbot, Neath, 
and |lanellywas 2,054,749 tons. This total was made 
up ss follows:—Foreign, 1,691,425 tons; coastwise, 
863,324 tons, The shipments of iron and steel for the 
mont!: were 9204 tons; of coke, 5505 tons; and of patent 
fuel, 101,728 tons. The total of ~2,054,749 tons, repre- 


oly the coal shipments of the month, compared with 
from. 


‘01 tons. in October, 1903. The shipments of coal 
the six ports in the ten months ending October, 


1904, were :—Cardiff, 14,598,283 tons ; Newport, 3,403,605 
tons ; Swansea, 1,705,524 tons ; Port Talbot, 766,381 tons ; 
Neath, 238,321 tons; and Llanelly, 277,958 tons; making 
an aggregate of 20,990,072 tons. The shipments of iron 
and steel were:—Cardiff, 39,683 tons; Newport, 32,108 
tons ; Swansea, 16,024 tons; and Port Talbot, Neath, 
and Llanelly, nil; making an aggregate of 87,815 tons. 
The shipments of coke were :—Cardiff, 38,594 tons ; New- 
port, 14,685 tons; Swansea, 16,450 tons; Port Talbot, 
11,945 tons; and Neath and Llanelly, nil; making an 
aggregate of 81,674 tons. The shipments of patent fuel 
were :—Cardiff, 403,986 tons; Newport, 38,015 tons; 
Swansea, 502,561 tons; Port Talbot, 101,754 tons; aud 
Neath and Llanelly, nil; making an aggregate of 
1,046,316 tons. 


Canada and Bristol.—At a meeting of the docks com- 
mittee of the Bristol City Council, a letter was received 
from the traffic agent of the Canadian Pacific Railway 
(Mr. F. W. Foster), intimating that, in consequence of 
the poor prospects of winter traffic to Bristol, it had been 
determined by the Canadian Pacific Company and the 
Dominion Company to run only one boat between the 
two —— every three weeks. The committee, being 
greatly disappointed with the intimation, instructed the 
general manager to call the attention of the leadin, 
provision importers of Bristol to the arrangement, wit 
a view to their association taking joint action with the 
council so as to obtain a more frequent service. 


Coal for the Royal Mail Steam Packet Company.—The 
Royal Mail Steam Packet Company has pl a contract 
for 50,000 tons of coal with the Cambrian Coal Company. 
The contract price is 13s, per ton free on board, as against 
13s. 9d. per ton twelve months since. 


Coal for France.—The administration of the French 
State Railways has given a-contract for the supply of. 
375,000 tons of small, steam coal to Powley, Thomas; and 
Company, Limited. Deliveries, which are to be spread 
over three years, are to be made into trucks at La Rochelle 
and Rochefort. The contract price is understood to be a 
little over 10s. per ton, 








MISCELLANEA. 

Tue Right Hon. Lord Reay, G.C.S.I., G.C.I.E., LL.D., 
&c., will deliver the prizes at the Northampton Institute 
for the session 1903-4 on Friday, December 9), at 8 o’clock. 
The — delivery will be followed by a conversazione, 
which will be continued on Saturday, December 10. 


According to the Engineering Record, the coal con- 


storeys high, and enclosing about 927,000 cubic feet of 
space, varies from 118 to 125 tons per month. On the 
average of 300 working days per year, this is about 4.8 
tons per day, or about 114 1b. per day per 1000 cubic feet 
of contents. 


According to a recent report the Danish State Tele- 
graphs show an increase, compared with the previous 
ear, of 10 per cent. on the home service, and something 
ess on the foreign service. The State telephone service, 
however, shows an increase in the number of conversations 
of 22 per cent., as compared with the previous year. The 
State telegraphs and telephones in Denmark show a sur- 
plus on last year of a couple of hundred pounds. 


We have received from Messrs. Bruce and Johnston, of 
42, Broadway, New York City, a copy of the Cement Age, 
which is of especial interest in that it contains articles 
by the chief and all the divisional engineers of the New 
York Rapid Transit Commission on the use of concrete in 
the ‘‘Subway.” It is claimed that the substitution of con- 
crete for brick saved nearly a year in the time needed 
for the execution of this work. 


The Board of Trade have recently confirmed the 
following Order made by the Light Railway Commis- 
sioners:—London United Tramways (Light Railway 
Extensions) Order, 1904, authorising the construction 
of light railways in the County of Middlesex between 
Hounslow and Cranford and between Heston, Hounslow, 
Hanworth, Twickenham, and Sunbury Cross, being ex- 
tensions of the existing and authorised undertaking of the 
London United Tramways (1901), Limited. 


What promises to prove a highly-interesting series of 
experiments on the light-efficiency of electric lamps of all 
kinds and also of gas-lamps is about 1o be carried out at 
the Westminster Electrical Testin 
Mansions, York-street, S.W., by Mr. L. C. Wild. All 
the principal makers of high efficiency gas-lamps are 
submitting specimens of their products, which will 
tested in competition with most of the modern types of 
electric lamps, including the Bastian mercury vapour 
lamp. The photometer used will be the Abady-Simmance 
‘flicker ” cngitmbene: whilst the standard of reference is 


series of tests will commence to-day, and cards of admis- 
sion can be obtained on written application to Mr. L. C. 
Wild, at the laboratory. — ; 


A memorandum giving data as to the pases status of 
the Panama Canal has been sprees by Admiral Walker, 
Chairman of the United States Commission appointed to 
investigate and report on the subject. At present it 
appears that between 200 and 300 engineers, and over 
1000 labourers, are engaged on the engineering and cou- 
struction work, sewerage, and water supply. A reser- 
voir is being built on the Upper Rio Grande, which will 
supply 1,600,000 imperial gallons per day to the city of 
Panama. “Surveys, plats, and estimates are also in hand 
for the sewerage of Colon, whilst other work in progress 
has reference to construction of a harbour, docks, and 





warehouses at this city. AS to the canal proper, some 


sumption in an office building. in New York, fourteen| J, W. 


Laboratory, York | ; 


to be a 10-candle-power Harcourt pentane lamp. ~- The | p 


1000 to 1500 cubic Spee per day are being removed from 
the Culebra cut. At times the amount is as much as 2000 
yards per day, which is the maximum the old French 
machinery is capable of.. Three modern. steam-shovels 
are, however, on order, and will soon be at work on the 
cutting, increasing the output fivefold. Tenders for 
eleven more such shovels have been called for.. The old 
machine-shops are being repaired and fitted with some 
new machinery, in order that the excavating equip- 
ment may be kept in good order. An architect 
has been apeetes to take ch of the repairs to 
existing buildings and to erect warehouses, barracks, and 
other buildings where required. When the works were 
taken over from the French the rate of excavation was 
about 25,000 cubic yards per month, at a cost of 3s. 34d. 
ser cubic yore - This has since been considerably reduced, 

ing 2s. 6d. per cubic yard in July and 23..1d. per cubic 
yard in August, when the amount of material excavated 
was 37,000 cubic yards. Since then, however, there have 
been some bad slides, which have reduced the output, and 
will probably increase the cost per unit. 





Pumpine Macuinery: ErratumM.—We regret that in 
our summary of Mr. J. D. Reynolds’s paper on ‘‘ Pump- 
ing - Machinery,” read before the International Engi- 
neering Congress at St. Louis, which appeared on page 644 
ante, there is an error in one group of figures. In the 
twenty-eighth line from the bottom, the 162,132,500 foot- 
pounds appearing there should read 149,500,000 foot- 
pounds, ch ie 

Tue Society or EncingErs.—The Society of Engineers 
celebrated its jubilee * by’ a*conversazione, held last 
Wednesday night, at the Royal United Service Institu- 
tion, Whitehall, the guests being received by the Presi- 
dent and Mrs. Butler. -The* music of the evening was 
provided by the band of the 22nd Middlesex Rifles 
and the Imperial’ Glee Singers. A lecture on Japan 
and the Far East, illustrated by lantern slides, was given 
by Mr. George A. Goodwin, Past- President of the Society, 
and the military and naval relics in the museum afforded 
much interest to the visitors. 





EXTENSIONS TO THE BoroucH Potytecunic INSTITUTE. 
—The Borough. Polytechnic, S.E., since _its opening in 
1892, has developed very rapidly, hardly’a year having 
passed without some considerable additivn to its buildings 
or equipment. On Wednesday last another step in its 
expansion was marked by the formal opening, by Mr. 
Benn, M.P., Chairman of the London County 
Council, of a new engineering laboratory, builders’ and 
engiteers’ drawing offices, gymnasium, cookery schools, 
and entrance hall. There are now about 100 rooms in 
the building, and the institute is fairly well equipped 
with apparatus for teaching the very large range of 
subjects which come within its syllabus. The engineer- 
ing laboratory contains a small gas-engine and a hot-air 
engine ; a compound steam-engine and locomotive boiler 
being in course of erection. 





Roya InstituTion.—A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, the 7th inst., Sir James Crichton-Browne, 


Treasurer and Vice-President, in the chair. ‘It was 
announced that the Institution had received a uest of 
100/., under the will of the late. Miss Harriet Jane Moore. 


The special thanks of the members were returned to Dr. 
Ludwig Mond for his donation of 755/. for the purpose 
of erecting a lift from the basement to the second floor of 
the Institution, and any surplus after the completion of 
the work to go to the Research Fund. During the recess, 
the entrances and exits of the lecture-room of the Royal 
Institution have been materially improved by the erection 
of two covered-in iron staircases and the widening of the 
doorways ; and the ceiling has been considerably raised. 
A Christmas course of lectures, adapted to a juvenile 
auditory, will be delivered-by Mr. Henry Cunynghame, 
C.B., on ‘‘ Ancient and Modern Methods of Measuring 
Time” (experimentally illustrated). The dates of the 
lectures are December 27, 29, and 31, 1994; January 3, 
5, and 7, 1905. 





Contracts. —The United ‘Asbestos Company have 
secured an Admiralty contract for the supply of pack- 
ings, pipe and boiler lagging, jointing‘ material, and 
asbestos millboard.—Messrs. W. H. Bailey and Co.,, of 
Salford, ‘are supplying a number of their automatic re- 
corders to Messrs. Hick, Hargreaves, and Co., for record- 
ing the number of lifts and speed of,winding per second 
for winding engines built for service in the Transvaal. A 
similar recorder is also being supplied by the same firm 
for registering thé fluctuations at the Surrey Commercial 
ocks.—The cables for the ‘transporter suspension bridge 
at Newport are being supplied by Messrs. W. B. Brown 
and Co, (Bankhall), Limited, Liverpool. The main sus- 
nsion cables are sixtéen in number, each having a 
iameter of 28 in. and a-length of 661 ft. These cables 
will have a guaranteed strength exceeding 250 tons 
each. There are thirty-two anchor cables of 23 in. dia- 
meter and 620 ft. in length, having a resistance of over 
270 tons for each of the sixteen cables placed at the two 
sides of the bridge. Both these series of cables consist 
of 127 wires in the section, of a heavy gauge, and they 
are laid together in spiral form. The total weight is over 
350 tons.—The electric and hydraulic equipment of the 
lighting and travelling stage of the Liverpool Olympia is 
being supplied by Messrs. C. and A. Musker, Limited, of 
Liverpool. The firm have also in hand ‘a large-hydraulic 





‘plant for South America. 
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MACHINE-TOOLS AT THE PARKHEAD WORKS. 


CONSTRUCTED BY MESSRS. FAIRBAIRN LAWSON COMBE BARBOUR, LIMITED (FAIRBAIRN MACPHERSON BRANCH), LEEDS. 
(For Description, see Page 681.) 
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CONSTRUCTED BY MESSRS. KITSON AND CO., LIMITED, ENGINEERS, LEEDS, FROM THE pfsic 
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THE COST OF PRODUCTION. 

On Thursday, November 10, the members of the 
Institution of Electrical Engineers had the privilege 
of hearing a presidential address which fulfilled the 
ideal of what such an address should. be—that is, 
an exposition of the experience and matured 
opinions of the man who, for,the time being, is the 
head of his profession. After an interval of ten 
years, Mr. Alexander Siemens has again been 
called to the presidential chair, and, as might 
have been anticipated, he did not follow the 
example so often set, and so slavishly accepted, of 
inflicting on his hearers a sixty minutes’ recital 
of scientific ‘‘ tit-bits” and industrial statistics, 
laboriously gathered from encyclopzedias and blue- 
books. He chose rather to select a theme full of in- 
terest to his hearers, and, indeed, to every engineer, 
and to shed on it the illumination generated from 
a wide experience of men and things, and particu- 
larly from an intimate knowledge of manufacturing 
processes. Whether his hearers agreed with him 
or not in all his conclusions, they had the intellec- 
tual satisfaction of listening to a stimulating and 
suggestive address, and carried away ideas worthy of 
a wider audience. It must be admitted that towards 
the end of his remarks Mr. Siemens somewhat 
transgressed the unwritten law, that a president 
should not be controversial; but that law has never 
obtained complete acceptance among the Electrical 
Engineers, and was, indeed, almost. irretrievably 
shattered by Professor Perry’s brilliant address, 
which was not only controversial, but almost 
minatory. 

Mr. Siemens’s text was ‘‘ the true foundation of 
civilisation is the lowering of the cost of produc- 
duction ;” that is, it was a vindication of the 
inventor as the greatest benefactor of the human 
race. He did not specifically mention the inventor, 
because that would have suggested the kind of man 
who produces something which satisfies the legal 
definition of an invention. Much can be done 
towards the cheapening of production that cannot 
be made the basis of a grant of monopoly from 
the Crown. New processes of manufacture, new 


7 | methodsof management, new financial arrangements, 


new ideas in design, are all potent factors in reduc- 
ing the cost of producing articles of necessity or of 
luxury, and those who devise them are essentially 
inventors. Even new laws and systems of govern- 
ment, and more particularly the means for enforcin, 
such laws, when they tend to the consolidation an 
stability of society, are the work of men of creative 
minds, who increase the productivity of the world. 
In the first instance, the inventor is a utilitarian. 
He facilitates the manufacture of some material 
cin a may be food; or dress, or. tools; or 
ns—and there are many persons who never 
see autaned the immediate result of his labours, and 
therefore class him among the hewers of wood and 
drawers of water, far below the artist, the man of 
But, as Mr. Siemens 
pointed out, the work of the inv entor does not end 
with the machine or the process he devises. 
What he really does is to create time—to lengthen 





the day far beyond the twenty-four hours known 
to primitive man. Our early ancestors needed every 
moment of daylight in which to supply the demands 
of nature in the way of food, clothing, and shelter, 
and the night barely sufficed to recuperate their 
bodies after the toil of the day. The non-animal 
side of their beings—be it called soul, spirit, or 
mind—had little opportunity for development or 
expansion. It was not until they obtained leisure 
that they could secure intellectual growth, and 
leisure was the gift. of the inventor. The tools 
and weapons he produced lowered the cost of 
production’ by: enabling a man to do in a 
day what previously had occupied a week. If 
mankind had been. content with necessaries, 
instead of haying a constant hankering after 
luxuries, and had devoted all its leisure to 
the cultivation of the arts and sciences, we should 
have been. on ‘a very different plane-now. Un- 
fortunately, it has largely prostituted the enlarge- 
ment of time-furnished, it. bythe inventor to the 
gratification of its animal appetites. .Neyertheless, 
labour is now so efficient that large numbers of men 
can devote themselves to letters, to art, to music, to 
painting, to pure science, and to other. anproductive 
pursuits, knowing that out-of the total produced by 
those that follow. material-occupations there will be 
plenty. for their subsistence. Unfortunately, such 
persons do‘not always understand that they are the 
direct product of the inventor, and they even go 
so far as to affect to despise him: It is well that 
sometimes the ieader of those who: practise the 
‘*mechanic arts” should reiterate that the true 
foundation of civilisation lies in lessening the cost 
of production. 

Mr. Siemens stated that the cost of production 
depended on three principal - factors ;—(1) the 
conteals (2) the workmen ; and (3)ithe manage- 
ment; and he discussed these“in detail. We do 
not propose to’ follow-him in his remarks on these 
subjects. We may, . however, .point. out that 
capital is one of the creations of thé inventor. 
Now that each individual ‘can; and’ does on the 
average, produce more‘ in a ‘day than he abso- 
lutely requires, capital naturally accumulates, 
and can be employed to create the objects 
which the inventor continues to devise. Inven- 
tion and capital are correlative. First, invention 
leads to the accumulation of capital, and then 
capital encourages invention to greater efforts. 
Elaborate machines and processes are only pos- 
sible when there is plenty of money to enable 
them to be carried out ; but when that is available, 
they rapidly displace simpler ones. The result is 
the manufacturing concerns either grow larger or 
rapidly die out. In considering what the workman 
can do towards lowering the cost of production, 
Mr. Siemens could not but touch on his attitude 
towards labour-saving appliances, and he had no 
difficulty in showing that the introduction of ma- 
chinery has always resulted in more skilled work- 
men being employed, and at: better wages than 
before. Nevertheless, the workman is always inclined 
towards restriction of output, feeling that if one 
man does the work of two, the other must ‘‘ play.” 
Mr. Siemens was able to quote from his own ex- 
perience the destruction of the glass-bottle trade in 
this country, and he rightly charged -that event 
to the short-sightedness and folly of: the men’s 
union. Although he was undoubtedly right, we 
always listen to denunciations of the-workman with 
a feeling of regret. The struggle of the working 
man against machinery is infinitely pathetic, for 
either the man is worsted, or..else his victory is 
crowned with disaster. In either ‘case’ he suffers 
loss. Nevertheless, the workman.is not so unreason- 
able as we are apt.to believe. Although the reduc- 
tion of cost is certain to be followed by increased 
demand, yet the effect lags behind the cause, and 
there is an interval during which less labour may 
be .needed—or, at .any rate, a different kind of 
labour may be in'demand. The capitalist can tide 
over the period of changes, but it is different with 
the artisan.. He has. no reserve to draw’ upon, 
and he has seen the effect of a twelvemonth’s spell 
of. idleness on -his fellows. For a few weeks they 
may. rub on, but after that their little homes melt 
away, their wiyes have to seek outside employ- 
ment, their children run wild in the streets, and 
not unfrequently the men themselves deteriorate 
into loafers, and never regain’ their self-respect. 
Every change is fraught with peril to the individual 
workma®, although the body of men may contem- 
plate it with the assurance that they will suffer no 
permanent harm. No man can be certain that it 
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will not be himself that will have to bear the brunt 
of the change, and therefore the voice of the union 
represents this misgiving. 

It is easy to talk of the ignorance of the working 
man in relation to economics, and, unfortunately, 
there is good ground for doing so. But he has no 
copyright in his prejudices. 
firms, owned and managed by men of education, who 
are as opposed to the introduction of new methods 
as the most benighted trade-unionist. They regard 
the cheapening of production with horror, unless 
they can secure the use of the new method to them- 
selves, and employ it not to reduce prices, but to 
increase profits. It is sometimes ludicrous to 
observe the attitude of such men when any sug- 
gestion is made that they should reveal what they 
call their trade secrets by reading a paper before a 
technical society, when one knows that all the time 
their secrets are known to half the trade. The fact 
is that there is no resting on oars either for master 
or man, although they both would be glad to think 
so. Both are subject to the changes worked by the 
inventor, and must adapt themselves to them, how- 
ever much they may dislike the process. There is, 
however, this difference between them, that the 
master can sometimes see an advantage by em- 
bracing a novelty in advance of his competitors, 
while the man has no such chance. His possible 
gain is remote, while his risk is very real. 
nature is much alike whether clad in broadcloth 
or fustian, and the greater enterprise of the em- 
ployer is more often due to the spur of competi- 
tion than to any faith in the teachings of political 
economy. 

The third factor in the cheapening of production, 
according to Mr. Siemens, is management. This, 
again, is another form of invention, and a most 
important one ; for good methods are far more im- 
= than good tools.. The last twenty years 

ave seen an immense improvement in the methods 
of manufacturing establishments, and to-day no 
works can be expected to show a profit unless the 
head of it has both the knowledge of how processes 
should be carried out, and the power to impose his 
will upon all his subordinates. Capital and labour 
aretwo blind forces that need the direction of good 
management to render them useful to the world. A 
works may be filled with the most modern tools and 
be provided with skilful workmen, but unless it be 
run on good methods it will never succeed in lower- 
ing the cost of production. And the best methods 
will not develop themselves, for they are largely 
opposed to human nature. The secret of cheap 
production is to divide the employés in a works 
into two classes—that is, a large majority, who 
shall have no need to think, or to use their brains, 
and a small minority, who must think very hard all 
the time. No one is desirous to enter the former 
class. To be told that one must play the part of a 
machine, and never exercise one’s discretion, or 
take any independent action, is not consolatory to 
one’s self-esteem. It isnot a position that a man 
would select for himself. On the other hand, there 
are always plenty of people to volunteer for the 
thinking part, but there are very few that are 
capable of filling it. Indistinct, nebulous thinking 
is no use whatever in a works. What is wanted 
is clear-cut ideas, and the power of projecting 
on the screen of the mind the details of 


all the operations that intervene between the! 


raw material and the ultimate article which is 
desired. In addition to this, the manager must be 
able to impress his ideas on his subordinates, and 
make them enter with enthusiasm into the carry- 
ing out of his plans. While much must be left to 
them in the matter of detail, the general direction 
and trend of their thought must be dictated to 
them. A poor system carried out with thorough- 
ness will probably be more effective in reducing 
expense than any two or three good systems 
worked concurrently, or in competition. This isa 
side of the subject upon which Mr. Siemens did 
not touch, but it is of even greater importance than 
scientific and engineering knowledge. A certain 
engineer in India, when reproached with having 
abandoned his profession to manage a railway, 
replied that he would rather be an engineer of 
men than of things. 
rose to the first rank who could not manage his 
fellow-men, both his subordinates and those who 
found the money for the works which he had to 
execute. 


The latter part of Mr. Siemens’s address dealt 


with the metric system, and, of course, went over | 
well-worn matter, which, however, was closely 


There are plenty of | 


Human) 


Certainly no engineer ever | 


| related to the subject he had in hand, because the 
metric system is an admirable aid to cheapness of 
| production. 








| 
A VOYAGE WITH BELLEVILLE 
BOILERS. 

NotwiTHstanvinc the report of the Navy Boiler 
Committee, the many engineers, constructional and 
| naval, who were satisfied with the Belleville boiler, 
| when well constructed in the first instance and 
| properly supervised in service, have not receded 
| from their position ; and no one who associates with 
' naval boiler-constructors, and with engineers afloat 
| having experience of this steam-generator, can fail 
| to be impressed with the continued confidence ex- 
pressed in the type. This view has been intensified 

by the letter sent to the Admiralty by Admiral 
Sir Compton Domville, along with the report of 
| the Committee, in which he indicated that he was 
‘*compelled” to say that his experience with the 
| Belleville boilers on the Mediterranean station, 
| where he is in chief command, had been very 
favourable to them as steam-generators ; and that 
/no serious boiler defects had been experienced in 
| any of the ships. This state of affairs has continued, 
'and for some months there has been almost an 
entire cessation of the little defects which were so 
largely magnified by the daily Press to the dis- 
| advantage of the water-tube steam-generator. The 
explanation is probably that which we have re- 
peatedly urged—namely, that with experience in 
manufacture, and especially with due regard to the 
enormous change involved in stoking and in general 
working, better results can be achieved. Engineer- 
ing officers in the Navy now realise that more 
care is necessary, and we hope, also, that there is 
a better appreciation, on the part of the executive 
officer in control, of the importance of allowing 
sufficient time in harbour for an examination of 
the boilers, and the rectification of little defects 
which threaten a breakdown. 

A voyage recently made by the first-class cruiser 
Terrible from England to Wei-hai- Wei, and home, 
affords very strong evidence of the possibilities not 
only in respect to economy, but in steady working 
of the Belleville boiler when satisfactorily equipped 
and controlled with due regard to its peculiarities. 
The Terrible, it may be remembered, was built 
some eight or nine years ago at the Clydebank 
Works, now owned by Messrs. John Brown and 
Co., Limited. This vessel and the Powerful were 
the first large vessels of the Navy to be fitted with 
the Belleville boiler, aluhough prior to this very 
satisfactory results had been attained with the same 
type of steam-generator in the gunboat Sharp- 
shooter. In these two cruisers many of the diffi- 
culties associated with a radical change had to be 
met, and since valuable lessons are more frequently 
learned through failure than otherwise, it resulted 
that in their earlier years these vessels gained, 
rightly or wrongly, an ill-repute amongst those 
opposed to change generally in naval engineering. 
The boilers no doubt suffered more because of this 
extensive experimental work ; but the voyage now 
made by the Terrible, after having had her boilers 
overhauled, clearly shows that this type of steam- 
generator may give satisfactory results under 
favourable treatment. The success in the French, 
Russian, and Japanese navies of the same boiler 
has further established this view. 

The Terrible left England on July 1 of this year, 
with orders to steam at from 12 to 12} knots, and 
arrived at Wei-hai-Wei on August 24. During this 
time she steamed 10,645} nautical miles, at an 
average speed of 12.4 knots, and there was used 
5005 tons of coal for all purposes, including har- 
bour expenditure. The home voyage was made 
with equally satisfactory results ; after only being 
six days at Wei-hai-Wei she left for England, arriv- 
ing here on October 19. The distance steamed on 
this occasion was 11,095.6 sea-miles, with a consump- 
tion of fuel, for all purposes, of 5087 tons. Thus 
on the double voyage, made in about 34 months, 
she covered 21,741.1 nautical miles, at an average 
speed of 12.6 knots, with a coal expenditure of 
10,092 tons. These are the general facts, which 
| will be appreciated by every one connected with 
long-distance steaming. We have no desire to 
make comparisons with ships having any other type 
of boiler, but it is a strong commentary on the 
importance of having the boilers in satisfactory 
condition and under experienced management, that 
two years ago the same ship, with a draught of 1 ft. 
| less, and at a speed of 0.8 mile per hour less, re- 











quired for the single journey from Wei-hai-Wei to 
England—11,045.8 miles—more coal than was 
needed for the double voyage this year. In other 
words, two years ago only 1.55 miles were traversed 
for each ton of coal used for propulsion purposes 
while this year the average distance steamed, out 
and home, per ton of coal was 3.37 sea-miles. 

Upon investigation of the details of this very 
remarkable voyage, we elicited some facts of inte- 
rest. The speed throughout varied very little from 
first to last ; but, in conformity with regulations. 
the periodical high-speed trials were made on the 
voyage between Colombo and Aden. The vessel 
has forty-eight boilers, which are all required when 
the full power of 25,000 indicated horse-power is 
necessary ; but throughout this voyage the number 
of boilers in use varied from fourteen to twenty, 
according to the position of the coal. All of the 
boilers are not of the same capacity, which explains 
the variation in the number of boilers for the very 
slight variation in speed. The results showed that 
the average coal burnt per square foot of grate per 
hour was 14 lb. We give in tabular form the 
principal results of the voyage :— 


Tas_eE I.—Performance of H.M.S. ‘‘ Terrible” on Voyages 
Srom England to Wei-hai-Wei and back. 





1904. 1904. 1904. 





Home- Home 
— Outwar 
v og _ward voce Ward 
Voyage. * | Voyage. 
Mean dravght on 
voyage fe +», 28ft. (26 ft. 53 in 27 ft. 3 in. 26 ft. 7 in. 
Total distance 
steamed ..knots 10,6154 11,0956 21,741,1 11,045.8 
Total coal used, in- 
cluding harbour 
expenditure . 5005 tons 5087 tons 10,092tons 11,163tons 
Mean indicated horse- 
power = En 4330 5054 4692 5738 
Average speed . 12.4 knots 12.8 knots/1?.6 knots 11.8 knots 


In such a voyage a considerable proportion of 
time is always spent in harbour, when a part of the 
coal consumption continues. Ontheoutward voyage, 
which occupied in all 55 days, the vessel was steam- 
ing 35 days, so that she was in harbour something 
like 20 days altogether. The homeward journey 
occupied 50 days, but the actual steaming time was 
again almost exactly 35 days. In 1902 the voyage 
occupied 59 days, and during this time the vessel 
was steaming 39 days; the proportion of time in 
harbour to the time steaming did not thus differ 
materially. This year the vessel was even a longer 
time out of dry dock than prior to the 1902 voyage, 
and therefore the hull was not quite in the same 
state as was the case two years ago. The draught, 
as we have shown in our first table, was consider- 
ably greater this year. But notwithstanding all 
this, an increased speed of one mile per hour 
was got for quite 1000 indicated horse-power 
less power. That the boilers gave a very much 
higher economy is proved from the fact that 
the coal consumption for the main engines works 
out at 1.78 lb. per indicated horse-power per hour 
for the double voyage this year, as against 2.9 lb. 
two years ago. In other words, the ship steamed 
on an average 2.34 sea-miles for every ton of coal 
used for all purposes on board, including that for 
harbour use, as compared with 1.22 sea-miles two 
years ago. But if the fuel used for main engines 
only be calculated, then the distance travelled per 
ton, as we have already said, was 3.37 sea-miles, as 
compared with 1.55 sea-miles two yearsago. __ 

It is very interesting to note the use to which 
the coal is put on such a voyage ; only about 80 per 
cent. being used when the vessel is actually at sea, 
and only 60 to 70 per cent. for propulsion purposes :— 


TABLE II.—Coal used on H.M.S. ‘‘ Terrible” in 
Voyages between England and China. 


| 1904. 9 
1904, | 1904. | Double A eral 
— Outward mom ¥ agar oard 
Voyage. , including 
oyage- Voyage. ection = Vo) age. 











Total uscd, including ; 
harbour expenditure 5005 tons 5087 tons 10,092tons 11,163tor 
For steaming .. .. 8048 ,, | 8301 6,434 ,, 7,0 6 
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For auxiliaries os} 188: 9 926.,, 1,659 ,, 704 ,, 
For distilling .. .. 193.8 ,, 165 _,, 359 ,, 258 5, 
For all purposes at sea 4428 ,, 4853 ,, 9,281 ,, 9,007 ,, 
For main engines, Ib. 5 2 a 
perl.H.-P.perhour 1.8 1.7 1.78 29 
For all meee Ib. “a r 
per I.H.-P. .. oN 2.6 2.49 2.57 3.7 
Per square foot of 
pis. per hour 13.4 Ib. 14.7 Ib. 14 Ib. 17.3 Ib. 


The total quantity of water distilled during the 
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round voyage this year was 2900 tons, as compared 
with 1784 tons in the single voyage two years.ago. 
The satisfactory nature of the performance of 
the ship will at once be appreciated from an 
examination of the figures which we have published, 
and ought to reassure public opinion as to the 
Relleville boiler. We have no intention of entering 
into a controversy as to the relative advantages or 
efficiency of various types; it is sufficient to say 
that, since so many of our ships have been fitted 
with Belleville boilers, there is no need whatever 
to adopt any pessimistic view as to their efficiency ; 
in fact, we are quite satisfied that, when well 
managed, the Belleville boilers in the British Navy 
will in war service give, at least, quite as good 
results as the same type of boiler in the Japanese 
ships, and more need not be asked for. The per- 
formance of the Terrible itself proves this. It is 
due in Jarge part to the experience of Engineer- 
Commander Arthur W. Turner, the chief engineer, 
who, it is worth recalling, was the first British naval 
engineer to have charge of Belleville boilers at sea, as 
he was on the gunboat Sharpshooter, a vessel 
which, as we have pointed out, was the first unit of 
the British Navy fitted with this type of generator. 








AMENDMENTS TO THE LONDON 
BUILDING ACT. 

Nor satisfied with the powers they already pos- 
sess, the London County Council decided last 
Tuesday to promote a Bill in the next Session of 
Parliament for the amendment of the London 
Building Act. It will be remembered that last 
June the Council resolved that a Bill of this 
nature should be brought before Parliament, but 
in its original form this Bill dealt only with the 
question of safety from fire; at the meeting held 
this week proposals were, however, made, and 
carried, by the Committee of a far wider range and 
more drastic nature than the previous ones, and 
these, if they obtain the sanction of Parliament, will 
entail the reconstruction of a considerable por- 
tion of London within the course of a few years. 
The aim the Council have in view is to obtain 
many important amendments in the Acts, and in 
the Bill they have prepared they have considered 
suggestions made by the Fire Brigade, Main Drain- 
age, Local Government, Highways, Public Control, 
Improvements, and Public Health Committees of 
the Council, by the majority of the Metropolitan 
Borough Councils, as well as by the Institution of 
Civil Engineers, the Royal Institute of British 
Architects, the Surveyors’ Institution, and others. 

The Council declare that they have considered 
all the cases illustrating the weak points of the 
present Acts in force in the principal provincial 
towns, and the by-laws in force in the urban dis- 
tricts round London, with a view to extracting any 
provisions that might be valuable to London, and, 
as a result, have obtained valuable material for the 
amendment of the Acts. The present proposals, 
while extending over the whole of the London 
Building Act, embody those contained in the Bill of 
1903, with considerable modifications, which, it is 
claimed, have been made with a view to meeting 
the criticisms that were passed on that Bill. Let 
us see what the most important of the present pro- 
posals are. Inthe first place the Council wish for 
greater powers with regard to the formation 
of new streets, and the adaptation of ways 
to streets ; to widen existing streets by restrict- 
ing, except under certain conditions, the height 
of dwelling-houses erected in narrow ways and 
streets, and to control the height of buildings 
t rected on the sites of previously erected buildings, 
within a certain distance of the centre of the road- 
way. 2. To enable the Council to determine the 
future building-line in any street, so as to facilitate 
the general widening of congested thoroughfares, 
or to afford through communication. 3. To increase 
‘he space required at the rear for new dwelling- 
houses ; to improve the lighting and ventilation of 
habitable basements, and of rooms which derive 
‘ight and ventilation only from a court within a 
vuilding. 4. To require the provision of means of 
access to the roof of any building of more than one 
story and exceeding 25 ft. in height ; to reduce the 
height above which the provision of special means 
of escape can be required in the case of certain new 
high buildings, and after a certain date to compel 
‘he application of similar provisions to certain 
high buildings ; the provision of means of escape 
from certain new, and, after a specified date, exist- 
ing, buildings in which more than a certain number 








of people are employed or in which sleeping accom- 
modation is provided for more than a certain 
number of persons; additional powers in regard 
to premises used in part for the purposes of trade 
or manufacture and in t as. dwelling-houses, 
especially where the part used for trade projects 
from the front of the building, as in a _ one- 
story shop ; to provide that consent shall not be 
given to the erection of a building to a greater 
height than 80 ft. unless the Council is satisfied 
that proper arrangements can be made and main- 
tained for lessening danger from fire ; powers to 
regulate the use of match-boarding and panelling 
as an interior finishing to walls, &c., and the en- 
closing of lifts in buildings ; and to protect in new 
buildings of the warehouse class windows that are 
within 30 ft. of openings in other premises. 5. 
To make certain amendments in the provisions of 
the Act relating to the construction of buildings 
with a view to reducing the risk of fire ; to enable 
the Council to consent to the cubical contents of 
buildings to be used for trade or manufacturing pur- 
poses being of any dimensions that the Council may 
deem it expedient to permit, and to the uniting 
of buildings under proper conditions; also to make 
rules with regard to the use of iron and steel 
construction in buildings. 6. To strengthen the 
provisions of the Act relating to the exaction of 
buildings on low-lying lands. 7. To amend the 
powers of the Council with regard to district 
surveyors, so as to enable the Council to intro- 
duce a proper system of payment by salaries 
instead of by fees, at any time it should see fit 
to do so, provision being made for the compen- 
sation of any district surveyors retired in conse- 
quence of the introduction of such a system ; 
also to amend the fees payable in certain cases 
to district surveyors. 8. To enable the Council 
to make by-laws with regard to the demo- 
lition of buildings, the. control. of scaffolding and 
machinery, &c. 9. To alter the constitution of 
the tribunal of appeal. 

Now it will hardly be denied by anyone who has 
had the misfortune to come in contact with the re- 
strictions of the Building Act that these Acts 
might very easily be improved ; many of them, as at 
present enforced, being little short of absurd, though 

erhaps more ahnoyance arises from the varying 
interpretations put upon them by different sur- 
veyors, than from the by-laws themselves, or 
we ought perhaps to say as they were no 
doubt intended to be read by the men who framed 
them. How often is the letter of these Acts 
enforced while the spirit is neglected. 

No doubt some of the proposed new amendments 
are a step in the right direction ; while, with 
regard to others, it is difficult to see, should they 
ever become law, any limit to the vast expenditure 
of private and public money they will set on foot. 
Among the amendments that would, we consider, 
work for good, is the one to give fuller power to 
the Council to allow an increase in the cubic capa- 
city of certain buildings. At present any building 
containing a greater capacity than 280,000 cubic 
feet must be divided up into smaller sections by 
fire-proof doors and party walls, except in certain 
cases, where special permission may be obtained 
for a capacity of 450,000 cubic feet. If this by-law 
could be altered as proposed in 5, the Council 
would have power to consent to buildings used for 
trade purposes being of any cubical capacity that 
they might deem desirable, thus doing away with 
the irritating, and often senseless, restrictions 
that at present exist. 

Should the propused amendments ever become 
law, much additional arbitrary power will be placed 
in the hands of the Council, and, in the face of 
past experience, it is exceedingly doubtful whether 
it would be wise to grant this. No doubt, it is 
very advisable that risks from fire should be 
reduced as much as possible ; that the inhabitants 
of crowded parts of London should have as much 
fresh air as can be secured, and that sanitary 
arrangements should be effective ; but the powers 
now asked for by the London County Council are 
such that Parliament may well hesitate before 
granting them. If granted, the Council will be 
armed with weapons which will enable them arbi- 
trarily to interfere with many important interests, 
and we doubt very much if such absolute powers 
as are asked for are desirable for the eae good. 
At any rate, the whole subject should be very 
carefully considered before such an important step 
is taken, and the Bill should also be sent for due 
consideration to all the professional and local 





bodies for their opinions on the subject. We 
understand, however, that this course has not been 
taken. 








THE LAKE BAIKAL RAILWAY. 


Tue last section of the great Siberian Railway, 
the line round Lake Baikal, which connects the 
western with the eastern portion, has, it will be 
remembered, recently been completed and put 
to use for military purposes. Considerable time 
may yet elapse before it is opened for general 
public traffic. The railway in question has been a 
very difficult and troublesome one to construct, 
and at the outset some uncertainty prevailed as to 
the direction it should take, several separate schemes 
having been under consideration, and several years 
being necessary for the full investigation of the 
matter. The following particulars are taken from 
the report of a Russian engineer. 

The most difficult portion of the railway round 
Lake Baikal is the section between Irkutsk and 
the village of Kultuk, at the western end of the 
lake; whereas the section between Kultuk and 
Myssowoya, or, as it is now called, Mysovaya, 
where the Trans-Baikal Railway begins, does not 
offer any special difficulties. It was consequently 
possible to fix the line Kultuk-Mysovaya as early 
as the summer of 1899, and to begin, the same 
year, the building of the eastern portion, 39 miles 
long, between Mysovaya and Pereyemnaya ; whilst 
the authorities decided to thoroughly examine the 
various projects for the section Irkutsk-Kultuk 
before adopting any of them. 

The country which the railway has to traverse 
between these two places, west of the Angara, 
consists of mountainous heights that rise some 
2200 ft. above Lake Baikal, and which must be 
considered as the eastern ending of the Sayan 
Mountains, of which the highest peak, the Munku- 
Sardyk, rises to a height of 11,600 ft. above the 
level of the sea. From these the Tunkinski Moun- 
tains extend westward in the direction of Lake 
Baikal, their continuation, the Zyrkuzun heights, 
going as far as the west end of Lake Baikal, 
eventually expanding between Lake Baikal, the 
Irkut, and the Angara. The Irkut, which joins 
the Angara opposite the town of Irkutsk, has 
its springs on the Sayan Mountains, close to the 
Mongolian frontier, and in its lower course is the 
Irkut valley, well suited for a railway, whilst no 
line could follow its sharp bends through the 
Zyrkuzun mountain ridge; it would therefore be 
necessary to build a tunnel there, nearly 24 miles 
long, and a very steep descent, 17.4 per thousand, 
from the Zyrkuzun mountain to the valley of the 
Iltscha and the Kultuchnaya, would be neces- 
sitated. This plan, from the station Innoken- 
tievskaya, 44 miles west of Irkutsk, taking the 
railway along the Irkut, over the Zyrkuzun heights 
to Kultuk and Mysovaya, entailed a calculated 
expenditure of 42,050,0U0 roubles, with a distance 
of 285 versts. 

Another plan, started from the station called 
Baikal, where the Angara falls into Lake Baikal, 
from there proceeding along the coast to Kultuk 
and Mysovaya. In this scheme the railway to be 
built was 161 miles long, the calculated cost amount- 
ing to 42,975,000 roubles, and the distance Innoken- 
tievskaya-Mysovaya being 207 miles. 

The former plan, along the Irkut, had several 
points in its favour, more especially the-fact that 
considerable portions of the Irkut valley are 
colonised and fit for the growing of corn, and the 
circumstance that the main line of the Siberian 
Railway would thereby be straighter and shorter, 
whilst the coast scheme removes portions of the 
line some distance from its main direction. 

The coast line was, however, eventually chosen. 
Otherwise the already existing Irkutsk-Baikal sec- 
tion would have completely lost its importance, and 
the cost of this piece of railway would have had to 
be added to the cost of the Irkut scheme. Secondly, 
the quality of the rock through which the latter 
line would have to be taken was not satisfactory. 
Then the heavy gradient (17.4 per thousand) was 
another serious drawback, compared with the shore 
line, where the steepest gradient is 8 per thousand. 
The latter line was, therefore, eventually chosen 
in the year 1901, although other projects had also 
been put forward without, it is thought, attracting 
sufficient attention. In adopting the coast scheme, 
the latter was altered in various details, all tend- 
ing to make the line stronger and more efficient. 





The line was, for instance, in its lowest points, 
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raised so high above the level of the lake (some 
30 ft.) that any fear of the waves in the least 
affecting the line is quite out of the question. 

It was at the same time decided to build a new 
harbour for the ice-breaking steamers, with ample 
railway accommodation at Tanchoi, whereby the 
distance to be covered by these steamers has been 
reduced to about half, and the number of trips 
within the 24 hours increased from one and a half 
to three. This new harbour and other alterations 
raised the total calculated cost of the new line to 
52,523,695 roubles, which, with a length of 162 
versts, means 324,222 roubles per mile. It is, con- 
sequently, a very expensive railway; the most 
expensive that has hitherto been built in Russia, 
for it has entailed a quantity of costly engineering 
work, From where the Angara enters the Baikal 
Lake as far as Kultuk, about 53 miles, the lake is 
closed in by mountains, which only leave a narrow 
strip of shore, and in some places descend steep 
and direct into the water. Besides, the mountains 
at the coast reach a height of 600 ft. to 900 ft. 
above the level of the lake, and are full of narrow 
clefts. All this has entailed a great deal of difficult 
rock work, of bridges, viaducts, tunnels, &c. The 
rock work amounts to as much as 190,000 cubic 
yards per mile, and on the 53 miles of railway re- 
ferred to above there are 32 tunnels, the aggre- 
gate length of which is 34 miles, and 210 pieces 
of other constructional work. The longest tunnel 
is 375 sagenes, or about 2500 ft., and in one place 
the line, on a bridge, is carried across a small inlet 
of the lake. The rock and stone along the line 
is in many places loose and unreliable, and full of 
clefts and cracks ; so some trouble may be experi- 
enced from this circumstance, which has necessi- 
tated a fair amount of additional precautionary 
work in the course of the building of the line. 
The rock is, certainly, in many places granite, but 
it has been so affected by volcanic causes that rain- 
water has penetrated into tunnels through as much 
as 400 ft. of rock. Earthquakes are being con- 
stantly registered by the seismograph all round 
Lake Baikal, and in March, 1902, a perceptible 
earthquake took place, causing stones to fall 
down. 

It was originally expected that the rock was so 
solid. that it would only be necessary to brick 
one-third of the aggregate tunnel length; but 
during the building it became evident that only a 
very small percentage of the tunnels could do 
without being bricked ; and it is a question 
whether the geological conditions of the coast-line 
are any better than on the projected Irkut line. 
The section as far as Kultuk is, in any case, an 
exceptionally difficult piece of line in every respect, 
and in some places almost inaccessible. The 
country is in parts entirely uninhabited, and it was 
a most difficult matter to find suitable spots for 
the building of barracks for the labourers, and 
other necessary structures. 

Things are very different between Kultuk and 
Mysovaya. The mountains, which are here called 
Khamar-daban, and which form a connecting-link 
between the Sayan and the Yablonoi Mountains, 
are certainly higher than those on the opposite— 
the northern—coast, but they are much further 
removed from the lake, along which runs a flat, 
broad strip of land, lending itself to railway con- 
struction with much less trouble. There is only 
one tunnel in the whole of this section, about 
260 ft. long; but, on the other hand, there are 
several important or, in any case, torrential streams 
—as, for instance, the Snezhnaya—that have to be 
crossed by bridges from 200 ft. to more than 500 ft. 
long. There are at times violent rains, and as 
much as 200 millimetres downpour has been regis- 
tered for one day. The ground is always frozen, 
and the average temperature of the year is a frac- 
tion below freezing-point. Apart from climatic and 
other difficulties, the technical difficulties were, as 
already mentiuned, — considerable, as will be 
gathered from the fact that, according to the calcu- 
lations, there were 90,000 cubic yards of earthwork — 
of which 36,000 cubic yards were in rock—per mile 
of railway, and the tunnel, embankment, and other 
engineering work was likewise unusually heavy. 

The line is calculated to accommodate seven 
trains per day in each direction, but when all the 
crossing stations, which are to be constructed at 
every 7 miles, are used, fourteen trains can be de- 
spatched every day in each direction. The water- 
supply arrangements at the stations are also able to 
provide for the latter number of trains. The maxi- 
mum gradient is 8 per thousand on open line, and 





in tunnels about 44 per thousand. The minimum 
curve radius is 150 sagenes (1050 ft.), and the 
gauge is the ordinary Russian gauge. All the 
bridges are built of stone, with upper structures 
of iron, and the viaducts partly of stone alone, 
and partly of stone and iron. All the tunnels are 
wide enough to allow of double rails, although so 
far only a single line of rails has been laid. The 
stations are mostly of brick. 

The railway has been built entirely by contrac- 
tors, and the value of the work for each section 
has not been less than 1,000,000 roubles, a dif- 
ferent system having been adopted to the one used 
in the building of the Trans-Baikal Railway, for 
on that line there was virtually no limit to the 
smallness of the separate contracts, in addition to 
which the Government themselves built certain 
portions of the line. The control of the work 
on the railway round Lake Baikal has also been 
somewhat closer, and the new line is expected to 
prove very satisfactory in this respect. The work 
has been pushed ahead with the greatest energy, 
and the line has been completed at a considerably 
earlier period than was at first thought possible. 
The different contractors are expected to have suc- 
ceeded very differently so far as the pecuniary result 
is concerned, for the prices upon which the tenders 
were based were fairly uniform, whereas the quality 
and conditions of the work varied far more than 
was originally anticipated—a fact which means un- 
expected additional profit to some, and the reverse 
to others. The varying hardness of the rock is 
best illustrated by the fact that at some tunnels the 
quantity of dynamite required per cubic yard 
blasted varied from $ 1b. to51b. In consequence of 
incomplete survey the calculated expenditure has 
been exceeded by considerably more than 5,000,000 
roubles, much of which comes upon the tunnels, on 
account of the additional brickwork. 

The Baikal Lake is the largest alpine lake in the 
world, its area being about 12,750 square miles. 
Its height above sea level varies a little, according to 
the different measurements, but is about 2000 ft.; 
at places it is very deep, some 3000 ft.; it has but 
few islands, and is surrounded by mountains, as 
much as 6000 ft. to 7000 ft. high. The Baikal 
Lake is ice-bound from the end of December till 
the middle of May, and its waters never rise above 
a temperature of 10 deg. Cent. The water of 
Lake Baikal has but one outlet, the River Angara, 
which falls into the Yenisei. 








SUBSIDIES TO SCIENCE. 

ENGLAND’s neglect of science has become almost 
a stock theme for the addresses delivered from the 
chair at our different scientific and technical 
societies. The subject was treated with charac- 
teristic verve by Professor Perry when President of 
the Institution of Electrical Engineers, and his 
lead has since beeu followed by others. Whilst, 
however, in these addresses the speaker has not 
hesitated to draw up an indictment of the nation 
as a whole, Sir William Abney, in his address 
delivered to the Society of Arts last Wednesday 
evening, has devoted his criticisms solely to 
the slowness with which the official world has 
realised the prime importance in our day of the 
due encouragement and recognition of scientific re- 
search. In fact, itis doubtful if Charles II., with all 
his faults, did not take a greater interest in scientific 

rogress than any of our principal cabinet officers till 

ord Salisbury became Prime Minister in 1885— 
a short-lived administration followed by a longer 
one in 1886. Amongst his predecessors in office 
there have been unquestionably men of great ability 
and high attainments ; but. their culture was lop- 
sided, and none of them approached Lord Salisbury 
in a competent acquamtance with contemporary 
scientific thought. ‘‘ Like man like master” is an 
old saying, trite but true; and the political chiefs 
of Government departments being generally men 
of purely literary training, it is not surprising that 
quite an exaggerated emphasis has been laid on this 
side of education in drawing up the regulations 
governing the examinations for admission into the 
Indian Civil Service and the great Government 
departments at home. Manned with recruits 
thus selected, permanent officials have, naturally, 
shown little readiness to assist in the pro- 
motion of research, even of the description 
most immediately remunerative to the nation at 
large. Where scientific and technical assistants 
have been of necessity made use of, they have 
commonly been engaged on much less favour- 





able terms than the merest Treasury clerks. In 
India the engineers, whose responsibilities are cer- 
tainly equal to those of the officials in the law and 
revenue departments, and who of necessity must 
have a wider culture, are laid on a lower 
scale. The law and revenue officials can retire 
after 21 years’ active service on a pension of 
1000/. a year. The engineer, whose risks to health 
are very substantially greater, has to stay on 35 to 40 
years before he can retire, save through ill-health, 
and even then his pension is paid not in sterling, 
but at a reduced rate. At home, if it has been 
decided to reform or abolish a section of some 
circumlocution yee oem wae the officials are gener- 
ously dealt with; but when it was deemed necessary 
to make drastic changes in the professoriate of 
Cooper’s Hill, the gentlemen displaced were treated 
with no generosity, and with exceedingly scant 
justice. Huxley has referred to natural science as 
the Cinderella of the schools and universities, and 
certainly the treatment which has been meted 
out to its devotees in the past would lead one to 
conclude that officialdom looked upon it as a mere 
drudge, useful, no duubt, as a hewer of wood and 
drawer of water, but to be kept in its proper place, 
and not allowed to presume to an equality with its 
sisters—-literature and scholarship. 

The treatment which the Meteorological Office 
has received was specially criticised by Sir William 
Abney. In 1875, the Royal Society advised that this 
office should be a Government department, with a 
man of science responsible for it under a Minister of 
the Crown. This advice was rejected, and a Meteoro- 
logical Council formed instead, to which a grant of 
15,0001. per annum was allotted. Out of this not 
only has the Council to provide for the payment 
of all salaries, office expenses, and the purchase of 
instruments, but as the Treasury refused to treat 
the staff as Civil Servants, it has also been neces- 
sary to provide for a pension fund. Asa conse- 
quence, not only is purely research work restricted, 
but also the very usefulness of the office. 

Further, whilst all Government departments 
have the free use of the telegraph, the Meteoro- 
logical Office is charged full rates for messages sent 
byit. Either the office is of immediate public utility, 
or it is not. In the latter case the grant should 
be entirely abolished ; but if useful, it is only right 
that adequate, though not extravagant, funds should 
be furnished to it, and reasonable telegraphic facili- 
ties granted. There is little doubt that the records 
could be much improved were the office in a posi- 
tion to obtain wireless telegrams concerning the 
weather conditions in the Atlantic; but there are 
no funds ayailable for this. 

In illustration of what is done elsewhere, Sir 
William Abney states that the Weather Bureau 
in the United States costs 230,0001. per annum. 
There is no wish to demand anything like so 
heavy an expenditure here. In fact, it is, perhaps, 
open to question whether, both in America and in 
Germany, the magnitude of grants for work of this 
kind is not overdone. Unquestionably, the relative 
importance of the scientific work done in the civilised 
countries of the world bears no kind of proportion to 
the amounts of public money expended thereon. 
With too ample grants, there must always bea ten- 
dency to undertake research work of third-rate im- 
portance, or else having but a very remote connection 
with any object of immediate public utility. This 
latter kind of work seems rather the province of a 
university laboratory than that of a Government 
department. We should be inclined to consider 
of this character the work of.the Solar Physics 
Observatory, for which Sir William Abney puts in 
a plea for greater Government assistance. He 
assumes that it may ultimately be useful in forecast- 
ing famines in India ; but we question very much 
whether the possibility of this. is by any means 
sufficiently definite to make it, to our view, a proper 
subject for ‘‘ official ” research: 

The work of the National Physical Laboratory 
stands on quite a different footing. The agreement 
under which the Treasury provides . 4000. per 
annum towards expenses expires next March, and 
it is to be hoped that liberal views will prevail as to 
the grant to be afforded in the future. As matters 
stand, the Laboratory has been compelled to refuse 
work offered to it owing to a lack of funds. For- 
tunately, like his brother, the Prime Minister, 
Mr. Gerald Balfour, who, as President of the 
Board of Trade, is an active member of the execu- 
tive committee, has a keen interest in natural 
science, and will doubtless see that the representa- 
tions of the Royal Society are brought in all theu 














Nov. 18, 1904.] 


ENGINEERING. 


689 








Cost AND WorKING EXPENSES OF DIFFERENT NATIONAL LABORATORIES. 


Cost. | Receipts | Number 











eee yt: | es Annual |. from | of | Stage. 
COUNTRY. NAME. Grant. Annual | Tests 
Building. Equipment. Work. | Made. 
eo es SOL ene | £ | £ | | 
| | Reichsanstalt .. ‘2 | — | —_ 3,000t 22,469 | 112 
jerman .. | Aichungs-Kommission | 48, | ; | | 
age ll Vous cl 137,000 | 15,000 soot | 5,000 | 140 
385,000 | 39,600 11,000 | 27,469 | 252 
France ..  ..| Laboratoire de l’essais Sa 27,000 20,000 | 5,500 | <a a 12 
| | and some buildings | 
U.S.A. ia. ... Bureau of Standards .. ain 70, 45,000 | 19,000 114f 1,666} 22 
Great Britain --| National Physical Laboratory} 19,000 bs | 4,000 4,042 30,8078 50 
| 


| including some 


buildings 
} 


* The annual grant was made before the work was started, and any balance left after paying salaries, was presumably available 
for apparatus. + In these cases the State takes the fees. { For the first year. § Includes the Observatory Department. 


force before the Cabinet. Even as matters stand, 
it appears that the Laboratory is testing more in- 
struments than the Reichsanstalt, though the grant 
to the latter is 16,000/., as against one-quarter the 
sum in the case of the institution at Bushey Park. 
The annexed table shows the sums expended 
and the work done at the National Standardis- 
ing Laboratories in Germany, Great Britain, 
France, and the United States. The two estab- 
lishments last. mentioned are, however, not yet in 
proper working order. The success of the National 
Physical Laboratory in gaining the confidence of 
manufacturers is highly gratifying, and is, nu doubt, 
in great part due to the readiness with which de- 
tails as to the methods of testing are procurable. 
The absence of such details did much to discredit 
the authority of the old Standards Department 
of the Board of Trade. Surveyors’ tapes and 
other length measures could be sent there, and 
would be returned with a certified error, but 
how far this ‘‘ error” was likely itself to be 
in error there was no means of judging. As a 
consequence we have known the engineer in 
charge of the trigonometric survey of an important 
colony decide to send his tapes to America to be 
standardised there, as such full particulars were 
given of the methods followed, and the precautions 
taken, that it was easy to obtain a fair idea as to 
the probable error of the final result. 

The services which the new Institution is affording 
to British instrument-makers is apparently creating 
some alarm in Germany. Sir William Abney quotes 
from the Deutsche Mechanische Zeitung a paragraph 
to the following. effect : —‘‘Our German instru- 
ment - making trade has every cause to watch 
carefully the development of the National Physical 
Laboratory, and to take precautions before the 
advantages which it has already secured against 
English competitors are too seriously. reduced.” 
British workmanship has always had a very high 
character for its excellence, but how excellent it 
really was there was no means of knowing till the 
establishment of the National Physical Labora- 
tory. The maker was very much in the position 
of the old-time tool-maker, who could do on 
occasion work of the utmost accuracy, but had 
absolutely no idea as to what the limits actually 
were within which he was able to work. In fact, 
even some 10 or 15 years ago an ordinary turner 
would have been aghast if asked to work to a 
limit of ygyp in., not realising that he was doing 
this without knowing it, every day of his life. Again, 
the work of the Laboratory will be useful, not only 
in letting firms know the average excellence of their 
own work, but also in enabling them to com- 
pare this work with that of their competitors, 
whether foreign or domestic. A spirit of emula- 
tion is thus excited, which should have the 
happiest results. It is to be trusted, therefore, that 
Parliament will deal fairly with an institution of 
such, importance to our national progress, and, at 
the very least, double the existing grant. There 
showld be no difficulty in providing the small sum 
required. At need it might well be taken from the 
‘beer duties” now applied to the promotion of 
tec! nical education. hen these duties were first 
granted to this end it was distinctly stated that 
they were to be considered revocable, so that the 
various county councils could have no just cause of 
complaint if a few thousands were deducted, and 
awarded to the National Physical Laboratory, out 
of the three-quarters of a million or so now largely 
expended in elementary technical training of rela- 
tively little importance, 





THE ECONOMY OF STEAM-TURBINES 
IN CRUISERS. 

Tue trials of H.M.S. Amethyst, completed on 
Wednesday last, unmistakeably demonstrated the 
economy of the Parsons steam-turbine, especially at 
higher powers, as the opportunity presented itself 
of accurately comparing the results obtained with 
those arrived at, under exactly the same conditions, 
in three cruisers of similar form, draught, and dis- 
placement, with the one difference that they were 
propelled by ordinary reciprocating engines. The 
vessels, known as the Topaze class, are of 3000 tons 
displacement, and were designed for a speed of 
21? knots, with 9000 indicated horse-power. The 
trials of the ships with reciprocating engines 
proved that the utmost that could be done with 
any degree of reliability was 22.34 knots; the 
Amethyst, for the same boiler power, easily steamed 
at 23.63 knots—an increase in speed of 1.29 miles 
per hour. But when it is noted that this gain was 
realised with easier steaming of the boilers, with the 
same weight of machinery, with no vibration of the 
ship—which enormously assists towards accuracy of 
gun-fire—and with quite 10 per cent. less coal per 
hour, and a correspondingly greater radius of 
action, the superiority of the turbine will at once 
be appreciated. The absence of reciprocating 
parts reduces possibilities of wear and tear. The 
height required for the turbine machinery is 20 in. 
less, so that it can be more easily housed under a 
protective deck. The air pressure in the stoke- 
hold was $ in. less, so that there was, as a result, 
less stress on the boilers. The manceuvring capa- 
bilities of the turbine cruiser proved quite as satis- 
factory as the reciprocating-engine ships. The 
time required for stopping from full speed ahead, 
or from starting from dead stop, ranged from 
74% to 20 seconds, and only a few minutes was 
required to increase the ship’s speed from 10 knots 
to 22 knots, so that the tactical advantage of the 
turbine need not be doubted. Economy is the one 
great element proved by the exhaustive and very 
carefully-conducted trials of all four ships. At 
low power for 10 knots speed the water consump- 
tion was about 23 per cent. higher than in the recip- 
rocating-engine ship. This excess, however, will be 
very materially reduced when the exhaust steam from 
the auxiliary engines on board the Amethyst is 
passed into the low-pressure turbine receiver in- 
stead of into the condenser—a practice carried out 
in the other ships. At 14 knots the conditions 
are, so far as economy is concerned, more equal ; 
but when the speed was increased to 18 knots, it 
was found that the consumption on board the 
Amethyst was something like 20 per cent. less ; 
at 20 knots it was nearly 30 per cent. less; 
and at the higher speed the improvement was 
still greater. The influence of this economy 
on the radius of action is very marked ; for instance, 
the turbine-propelled ship could, with her 750 tons 
of coal on board, steam 3160 sea-miles at 20 knots, 
as compared with 2140 miles by the cruisers fitted 
with the ordinary machinery. 

Turning now to the details which we have col- 
lated from the trials of these respective vessels, we 
may note first that the Amethyst—the vessel sup- 
plied with steam-turbines by the Parsons Marine 
Steam-Turbine Company, Limited, of Wallsend-on- 
Tyne—was constructed by Sir W. G. Armstrong, 
Whitworth, and Co., Limited, at the Elswick 
Works. The other three ships are the Sapphire— 
constructed and engined by the Palmers Ship- 
building and Iron Company, Limited—and the 
Topaze and Diamond—constructed and engined by 








Messrs. Laird, Cammell, and Co., at their Birken- 
head Works. So far as the hull is concerned, all 
four vessels are alike. With a length of 360 ft. 
and a beam of 40 ft., they displace tons when 
the draught is 14 ft. 6 in.; in all of the trials this 
draught was either equalled or slightly exceeded. 
They are third-class cruisers, and will probably be 
used for despatch work, although the speed of the 
Amethyst may justify her being regarded as a 
scout. The armament includes twelve 4-in. guns— 
one on the poop, a bow-chaser on the forecastle, 
and five on each broadside on the upper deck. 
These guns have hoods of 4-in. armour. In addi- 
tion there are eight 3-pounders, three Maxim guns, 
and two torpedo-launching tubes on the upper deck. 

The boilers are of the ‘‘express” water-tube 
type, and it was specified that the coal burnt per 
square foot of heating surface should not exceed 
1lb. In the Amethyst, the Yarrow boiler, as 
constructed by Messrs. Hawthorn, Leslie, and Co., 
has been adopted, the fire-grate area being 4934 
square feet, and the heating surface 25,968 square 
feet, a ratio of 1: 52.5. In these boilers the con- 
structors have again utilised the method of adopting 
the two outer rows of tubes for heating the feed- 
water. The top of the water-drum to which these 
tubes are connected is isolated by a diaphragm-plate 
from the remainder of the drum, and into this space 
the feed-water is discharged. This is an important 
subject in turbine driving, because, owing to the 
fact that a high vacuum is desiderated, it results 
that the temperature of the feed-water is less than 
in other ships by about 20 deg. Fahr. The effect 
of the utilisation of these two outer tubes is to heat 
the water without adding materially to weight 
carried—always an important matter in warship 
design. The Amethyst tubes are 1} in. in diameter. 
The Laird-Normand boilers fitted to the .Topaze 
and Diamond have 1,';-in. tubes, but in the Reed 
boilers in the Sapphire the tubes are of 1,4, in. 
diameter. In all cases the two rows nearest 
the fire are greater in internal diameter to the 
extent of } in. The boilers are arranged, in all 
the ships, two in the forward stokehold and four 
in each of the other two. All of the ten boilers 
are single-ended, and placed back-to-back. In 
each Mp the stokehold is closed, the fans being 
driven by enclosed steam-engines, arranged for 
forced lubrication. The air-pressures on the full- 
power trial in the reciprocating-engined ships 
ranged from 1.7 in. to 2.6 in. ; in the Amethyst, on 
the other hand, the pressure at full power was 
1.7 in. on one trial and 1.6 in. on another. The 
former was run in very. rough weather, when the 
force of the wind was 4 to 6, and the other on 
Wednesday of this week with a calm sea. In 
Table I., page 690, where the results of all the 
trials of the Amethyst are set out in detail, it will 
be noted that at low power the high air pres- 
sure of 1.9 in. is recorded. This is explained by 
the fact that only four of the boilers were used ; 
in the other trials the pressure was normal. The 
summary of boiler performances, in Table III., 
shows the result of the higher air pressure, and 
also indicates how easily the Amethyst attained her 
excess in speed. 


Tasie III.—Boiler Results at Full Power. 


: : 
—_ | ** Amethyst.” |‘‘Topaze.” “* Sapphire.” 





Type .. ye ee és Modified Laird- | Reed 
Yarrow | Normand | 
Heating surface ..sq. ft. 25,968 26,000 26,010 
Coal burnt per square toot | 
of heating surface _Ib.} 93 1 -98 
Steam generated per square) 
foot of heating surface Ib. 7.35 8.02 | 8&7 





The reciprocating engines on the two Laird 
cruisers and on the one Palmers ship are distinctly 
suggestive of the destroyer type, having at back 
and front forged steel columns, braced diagonally. 
The scantlings are heavier and the working parts 
are more substantial generally, while the number 
of revolutions is. considerably less. The high- 
pressure cylinders are 24} in. in diameter, the 
intermediate cylinders 384 in., and the two low- 
poems cylinders 42} in. in diameter, the stroke 

eing 24in. It was anticipated that the full power 
of 9800 indicated horse-power would be developed 
when the machinery was making 250 revolutions, 
equal to a piston speed of 1000 ft. per minute. In 
the case of the Topaze the air-pumps are worked 
off the main engines. This was the first of the 
vessels laid down, and subsequent to the order 
being, placed it was decided that in the others 
separate air-pumps should be utilised, consistent 
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tract trials were 30 hours at the power which would 
give 18 knots, eight hours at the power which 
would give 20 knots, and four hours at full power, 
In no case were the contractors responsible for 
the legend speed, which was 21? knots, but in al! 
cases it was exceeded. 

Before entering upon a consideration of the con- 
parative results, it will be well to indicate generally 
the arrangement of the turbine machinery on board 
the Amethyst. The difficulty hitherto urged against 
the turbine for cruisers is the low economy at the 
cruising speed at which all warships run for 95 per 
cent. of their time. The Parsons Company have 
overcome this objection to a greater or less extent 
in the Amethyst by fitting separate turbines for 
cruising. Thus, at the forward end of the port and 
starboard shaft respectively there is fitted a high and 
intermediate-pressure cruising turbine. On the 
same shaft there are the usual low-pressure tur- 
bines for going ahead and the astern turbines ; 
while on the centre shaft there is a main high- 
pressure turbine. The cruising high-pressure tur- 
bine hasa 44-in. drum; the intermediate cruising 
turbine, one of the same diameter, but with diffe- 
rent blading ; the main high-pressure turbine drum 
is of 60-in. diameter ; and the low-pressure turbine 
of the same diameter, but longer and with diffe- 
rent blades. All increase in diameter to admit of 
the expansion of steam. In cruising it is pos- 
sible to obtain a great range of expansion, the 
steam first entering the high-pressure cruising 
turbine, and passing to the intermediate cruising 
turbine, thence to the main high-pressure turbine, 
and through the low-pressure turbines, working 
in vacuo, to the condenser. It will be noticed 
from the detailed results of the steam-turbines on 
the Amethyst on Table I., that this was the 
arrangement adopted until the speed attained 
14 knots ; on the trial at 18 knots the cruising 
high-pressure turbine was cut out, steam 
initially entering the intermediate cruising tur- 
bine, while in one low-pressure turbine there was 
a pressure of 1.3 lb., in the other a vacuum. 
This condition continued at the 20-knot trial, the 
pressures in all cases, of course, being increased in 
view of the greater steam supply. At full speed 
both cruising turbines were cut out, steam enter- 
ing only the main system. In this way a high rate 
“Topaze.”| “Sap; “Dia. |of expansion of steam at all s eeds was attained. 

| Phire.” mond.” | The effect on the revolutions of the respective shafts, 
| shown on Table I., is noteworthy, especially on 


TABLE I.—Resviis or Steam Tatacs or H.M.S. “ Amernyst” with Parsons STeaM-TURBINES. 


October3land November4 , November 8 | November 16 
November 1 } | 
30 hours 8 hours 4 hours 
14 ft. 6 in. 14 ft. 8 in, 14 ft. 7 in. 
18.186 20.6 23.06 
0.45 in. 1.7 in. 
246 Jb. 


137.5 Ib. 


October 19 
and 20 
24 hours 

14 ft. 7 in. 

10 
1.9 in. 
259 Ib. 

94 ,, 


Date of trial 


Duration of trial.. “ 
Draught of water (mean) 
8 ofship . = 
Air pressure in stokeholds 
Steam pressure in boilers 


- 


October 24 
and 25 
4 hours 
14 ft. 6 in. 
23.63 


1.6 in. 
260.6 lb. 


24 hours 
14 ft. 7 in. 
14.062 

0 3 in, 


'. knote 
0.46 in. 
255.2 Ib. 


190.6 Ib. 


re 


Oruising H.-P. re 
Steam pressure in re- 2? eK 
ceivers Main ge = 
» port L.-P. 
Vacuum in condensers .. | uaaana 
f Centre .. 
Starboard 
Port 
Consumption of water per hour 
coal per hour 


|Vac. 1.3 in. 


Revolutions 


492.9 
176,845 Ib. | 
26,085 »» | 


402.1 
100,606 Ib. 
10,937 ,, 


348.1 499 
76,493 Ib. 190,525 Ib. 
8,372 ,, 2 


4,412 4, 


TABLE II.—Resutts or Steam Trias or H.M.S. “‘Topaze,” witH RECIPROCATING ENGINES. 


} 


Aug. 7 and 8, 
1904 | 


Date of trial aS August 10, | July 28, | Auguat 13, 
1904 | 1904 1904 
4 hours at 
21} knots 
21.826 
278 
10 
2.04 
25.3 
22.8 
242.8 
243.8 
‘ 243 3 
l | Star- 
Port board 
245 | 240 
94.4 89 
23.1 


111 
47.2 
21.5 
22.7 
153% 


13, 1904 
24 hours at | 30 hours at 
18 knots 
18.1 
240 
8: 


S hours at | 4 hours at 
20 knots | full power 
20.063 22 103 


. August land August 2and| July 12 and 
2, 1904 3, 1904 


30 hours at | 
18 knots 


24 hours at 
10 knots 
19.058 
200 
qd 


Nature of trial 
14 knots 
14.08 
193 

6 


knote 


Speed of vessel re 
p. 8q. in. 


Steam pressure in boilers, Ib. 

Number of boilers in use 

Air pressure in boiler rooms .. 
board 


Vacuum 


0.2 
25.7 
25.3 
107.5 
106.5 
107.0 

ae Port 

75 74 

13.6 13.9 

3.6 in. 5.2 in. 

vac. | vac. 

20.82 | 20.88 

7.0 

| 6.07 

| 5.82 

125 

105 

110, 2 

106 “ 


in. 
i] in. 
\ Port ke 
Starboard 
Revolutions { Port y 
ean 150. 
Star- 
board 
142 
89 | 
2.8 


38.57 | 34.63) 74 
15.15 | 261 

10.36 | 13.8 

9.75 | 13.8 

292 | g2t 

21 | 733 

466 
467 


Star- 

* |board 
216 
74 
14 


Star- 
Port beard 
150 | 192 
46 | 59 
4.2 | 12 


| Port 


214 
76 
15 


go | 115 
34.2 | 36.6 | 44.5 
16.7 | 17.26 | 20.1 | 
16.61 | 17.35 | 21.5 
983 | 982 | 1585 
1058 } 1132 | 1541 | 1637 | 
623 | 644 841 897 
620! 647 | 897: 946 
6,689 9,868 
15,451 26,159 


2.31 


| Star- 
board 


244 | 
89.6 
22.2 


High 


(i 
Lo 


Intermediate 
iw oe 
High 


J Intermediate 
Low forward 
Low aft.. 
High .. . 
Intermediate .. 
Low forward 
Low aft .. 

Indicated horse-power .. ie = 

Consumption of coal per hour Ib, 

Consumption of coal per indicated 
horse-power per hour oe Ib. 

Consumption of water per hour per 
indicated horse-power we ee 

Consumption of water per hour 


Mean pressure in 
receivers 22.5 
61.6 | 61.8 
26.7 | 27.3 
13,29 | 15.04 
13.55 | 15 37 
706 678 
735 | 755 | 
441 501 | 
449 511 

4,776 

10,900 


223 | 


18.95 
90,500 


80 | 
Mean pressure in 
cylinders | 


Mean indicated 
horse-power 


9.573 
27,700 


2.89 


10,484 
2.65 


20.18 
199,140 


2.3 


21.93 


23.74 
209,950 


21,204 


18.77 
2,260 


19.0 20 07 
” 94,867 134,248 


| 








Taser [V.-—Analysis of Water-Consumption Results. TaBLe V.—Analysis of Coal-Conswmption Results. 
Sap- “Dia. 
mond,” 


“ Ame- |,, w| * 
| thyst.” |““TOP82®.”| phire.” 5 a | thyst.” 





24 Hours’ Trial at | 

| 10 K: 

897 | Indicated horse-power ..| 
10 | Total coal burnt .. tons 
26,260 | Total burnt per hour Ib. | 
Water per LH.-P. per | Total burnt per hour per 
hour .. . Ih}; 2s. | - mS See ee SE 
24 Hours’ Trial at | Evaporation per pound of 
14 Knote, | | coal As +e Ib. 

2950 | Miles run per ton of coal 


Indicated hore-power .. } 
Speed be .. knots 14.062 ; _ - |° 24 Hours at 14 Knots. 
Total water per hour lb 44,090 42,260 - | Indicated horse-power | 
Water per 1.H.-P. per Total burnt .. tons! 
hour ++ Tb, Total burnt perhour _ Ib.| 
80 Hours’ Trial at | Total burnt per I.H.-P.! 
18 Knots. _ ber hour .. ee | 
Indicated horse-power . Evaporation per pound oj) 
Speed knots I Ib. 
Total water per hour Ib. 


24 Hours’ Trial at 
10 Kn ta, 
Indicated horse power .. 
ed . .. knots 
Total water per hour Ib. 


| 
| | “ Ame- 
| 
| 


the 18 and 20-knot trials. 

It will be understood, of course, that there are 
separate steam leads to the high-pressure and inter- 
mediate-pressure cruising, as well as to the main 
high-pressure, turbines. Another feature that nay 
be noted is, that forced lubrication has been 
adopted in connection with the turbine bearings, 
two small direct-acting oil pumps by Weir having 
been fitted for this purpose. Separate air-pumps 
by Weir are used for exhausting from the turbines. 
The Parsons system of vacuum intensifier—which 
we described in connection with the Manxman (see 
page 500 ante)—-had not been introduced when the 
machinery of the Amethyst was designed, and, un- 
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better vacuum obtainable by this method. The} 
auxiliary machinery includes two electric-light-| ,,_.,, 
ing forced -lubrication engines, the dynamos| ,/2-F. 
being of 350 amperes capacity at 150 volts, when| coal i 
the engines are making 450 revolutions per minute ; | mites run per ton of coal 
two evaporators, capable of evaporating 60 tons | 
per day ; and two distilling condensers, capable of |——— 


condensing steam from the evaporators at the rate | of this aux 
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iliary machinery is justitied, because 


of 20 tons per day, in addition to the usual donkey | of the question of economy at low speeds, 
and other pumps. There is, of course, the usual) which will be referred to later. 
air-compressing machinery adopted in warships ;| addition to making her usual contract trials, was 
while in each boiler-room there is one main| required to carry out trials corresponding exactly 
and two auxiliary feed-pumps. The enumeration) with those prescribed forthe Amethyst. The con- 


The Topaze, in 





fortunately, the condenser is too low in the ship to 
admit of this important addition being made now. 
A dry-air pump, as in the Londonderry (page 425 
ante), would, however, add to the efficiency. 

The water-consumption results were arrived at 
by measuring the feed-water in specially-constructed 
tanks. On the upper deck there were four tanks 
for the main feed—two on the port and two on 
the starboard side—each pair communicating to 
pipes running to the feed-tanks. The pipe between 
the pair on the port side, as well as that between 
the two on the starboard side, had a simple 
turncock, so that as soon as one tank was filled 
the flow could be diverted into the other, and 
the hour or half-hour readings of the gauge 
determined the amount of water used; the 
results therefore are reliable. On Table IV. we 
have set out the water consumption per hour and 
the rate per unit of power. The power in the case 
of the Amethyst is, of course, assumed; but as 
the form of the ship is identical in all cases, we 
cannot be far wrong in taking the same powers for 
the Amethyst as was required to drive the other 
ships at corresponding speeds. It is not, however, 
so easy to deduce the power for the speeds 
attained by the Amethyst in excess of those 
realised by the Topaze ; but the projection of a 
progressive speed curve affords a moderately accu- 
rate assumption. As, however, objection might be 
taken to this assumed power, we have, in 
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Research Committee of the Institution of Me- 
chanical Engineers recorded as the best’ per- 
; formance 13.35 lb. per horse-power hour ; but this 
turbine required more steam, but, as we have was in a ship where economy was the main con- 
already mentioned, the Amethyst has not the sideration rather than speed for the minimum of 
advantage of the utilisation of the exhaust steam | weight. Accepting the horse-power assumption, the 
from the auxiliary machinery. In the Topaze, for | performance of the turbine machinery proves to be 
instance, when running at 10 knots, the water used | more satisfactory than this exceptional result re- 
for the auxiliary machinery was 4538 lb. per) corded by the Research Committee. At 20 knots 
hour, or over 21 per cent. of the total, and at| the steam consumption of the turbines, even in- 


Fig. 1, plotted the water consumption per hour 
for various speeds without regard to the power. 
It will be noticed that for the lower powers the 


Fig. 7. WATER CONSUMPTION PER HOUR 
AT VARIOUS SPEEDS 


Fég.zZ. COAL CONSUMPTION PER HOUR 
AT VARIOUS SPEEDS 
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14 knots it was 5672 lb., or over 13 per cent. of the 
tot l given in Table IV. Although most of the 
‘uxilary engines are compound, some are only 
siuiple expansion, the steam exhaust from them is 
thus by no means a negligible quantity in respect 
of economy. In the reciprocating-engined ships 
this exhaust steam is led into the low-pressure 
cylinder receiver, whereas in the turbine ship it 
Was passed into the condenser. The advantage of 
: » reciprocating engine at low powers will greatly 
Cuninish, if it does not disappear entirely when 
these conditions are alike. The advantage of the 
‘urine vessel in economy after 18 knots is obvious, 
aud at 20 knots is very marked, while at the de- | 
Sisned speed of 213 knots it is nearly | 

ihe 
satisfac 
used f 
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At 18 knots, where again there can be no ques- | 
tion of the power in view of the comparison with | 
the other ships, the water consumption was 16 lb., | 
including that for auxiliary machinery, so that it 
D 39 per cent. | would be a safe assumption to say that the main | 
steam consumption of the Topaze shows a/| turbines were not taking more than 13 lb., which is 
tory thermal efficiency. Taking the water | probably abetter result than has been realised by any 
18 kne wa main engines only, we find’ that | high-speed reciprocating machinery in normal work. | 
while sy Py . steam consumption was 15.45 1b.,/ In regard to the coal-consumption results set out | 
note 16.9 nots it was 16.25 lb., and at 20/in Table V., there is not, perhaps, the same mea- | 
Nuts 16.91 lb. The trials conducted by the! sure of reliability. Disturbing variants come in : 








the weather, the skill of stokers, the calorific value 
of coal, &c. ; but it is important to note, especially 
from the diagram Fig.2, that the coal results corrobo- 
rate the water or steam economy of the turbine. 

In the lower power trials of both ships it will be 
noted that the evaporative results are fairly 
constant—about 9 ab. to 9} lb. per pound of 
coal; but with the pressing of the boilers to 
a greater extent, there was a slight falling-off. 
In the case of the reciprocating-engined ships, the 
boilers were at full power burning 50 lb. to 57 Ib. 
per square foot of grate per hour, which even 
with perfect control of thestokers is not conducive to 
high evaporation ; but even then the evaporation 
only slightly fell below 8 lb. in the Topaze and was 
8.75 lb. in the Sapphire. The better result realised 
on the second a peed trial of the Amethyst 
was due to better weather, and in the case of the 
Topaze to less restrictive conditions in the machi- 
nery-room. 

A better measure of the coal economy is perhaps 
thedistance travelled by the ships at any given speed 
per ton of fuel, and this a’so is given in Table V., 
and plotted in Fig. 3. Here, again, the Topaze has 
the advantage of the power recovered from the 
exhaust from the auxiliary machinery, excepting 
at full power; but from 144 knots upwards the 
Amethyst shows superiority. It is most marked 
at the higher powers; and a good measure of . 
this is the radius of action. From the coal con- 
sumption per hour for the various speeds we have 
deduced the figures givenin Table VI. At18 knots 
the turbine-driven ship has an advantage equal to 
30 per cent. over the Topaze, and at 20 knots of 47 
per cent. 


Taste VI.—Radius of Action (750 Tons Coal Capacity). 


Speed in Knots. “* Amethyst.” * Topaze.” 
10 ee és 5570 7300 
14 4960 6100 
18 3600 2770 
20 3160 2140 
22 _ 1420 
23.63 1620 _ 


A word may be said about the speed results. 
The propulsive efficiency is in all cases very favour- 
able. In the Topaze, four-bladed propellers were 
fitted on each of the two shafts, and in the 
Sapphire three-bladed. screws ; but the diameter, 
pitch, and area were in both cases exactly the 
same. Into the results due to these differences we 
do not propose to enter, but it is satisfactory to 
know that the propellers on the Amethyst gave an 
average slip. In this case there was one propeller 
on each shaft, each of the propellers being three- 
bladed. The diameter in all cases was 6 ft. 8 in., 
but the pitch of the side screws was 5 ft. 9 in., 
the area Seing 19.48 square feet, while the pitch of 
the centre propeller was 6.56 ft., with an area of 
19.64 square feet. At 10 knots the mean slip of 
the three propellers works out to 11.3 per cent. ; at 
both 14 Lasts and 18 knots, to 13.6 per cent. ; 
at 20 knots, to 14.4 per cent.; at 23.06 knots, 
under the very heavy weather conditions to 
which we have referred, 18.4 per cent.; and at 
23.63 knots, in a smooth sea, to 17.1 per cent. 
There is the one other fact that the five runs of the 
Amethyst, on Wednesday, over the measured mile 
on the East Coast, north of the Tyne, showed very 
little variation. The runs were made on slack tide, 
and the speeds were equal to 23.38 knots, 23.23 
knots, 23.53 knots, 23.44 knots, 23.53 knots, giving 
a mean of 23.42 knots for 473.4 revolutions ; but 
the speed on the four hours’ trial was 23.63 knots for 
477.6 revolutions. 

A concluding reference may be made to the sub- 
ject of the weight of the machinery. There is 
practically no difference between the turbine and 
reciprocating-engined ships, notwithstanding the 
necessity of having cruising turbines in addi- 
tion to the usual go-ahead and go-astern tur- 
bines. The total for the reciprocating-engined 
| ships ranges from 530 tons to 540 tons, being in the 
| case of the Topaze 537 tons; in the Amethyst the 





cluding the auxiliary machinery, was 13.8 1b., which | weights work out to 535 tons. Assuming, therefore, 
is a very exceptional figure, but was carefully tested. | that the machinery developed 14,000 indicated 


horse-power when the vessel made 23.63 knots, 
it is evident that the power developed per unit 
of weight was 26 indicated horse-power per ton ; 
whereas in the Topaze it was only 18.3 indi- 
cated horse-power per ton. The result, as we 
have said, proves what has long since been estab- 
lished, so far as stationary turbines on land are 
concerned—that the steam-turbine, when running 
at its full designed speed, is capable of an economy 
better than that of the ordinary reciprocating engine. 
As merchant ships are, for 99 per cent of their time, 
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running at their full speed, the gain must be very 
considerable. In such case, also, it would not be 
necessary to have cruising turbines, so that there 
seems no reason why there should not be some 
saving also in weight. 








SUBMARINE TELEGRAPH ENTERPRISE. 

Tue revenue of 1 he Eastern Extension, Australasia, 
and China Telegrapas Company, Limited, does not 
appear to have been affected by recent reductions in 
tariffs. The gross receipts for the half-year ending 
June 30, 1904, were 300,058/., as compared with 
265,099/. in the corresponding period of 1903, showing 
the substantial increase of 34,959/. It should be 
observed, however, that the revenue for the first 
half of 1904 included 13,125/. for interest on invest- 
ments which in the corresponding period of 1903 
was carried direct to the general reserve. The 
working expenses, including 25,713/. absorbed by 
the maintenance of cables, amounted to .141,707/., 
as compared with 138,517/., leaving a balance of 
158,351/.; from this 2923/7. was absorbed by income 
tax, and 12,048/. by interest on debenture stock, 
leaving 143,379/. as the net profit of the half-year. 
This was increased to 185,270/. by the addition of 
41,891/. brought forward from the previous half-year. 
After payment of two dividends, amounting in all to 
24 per cent. for the half-year, 110,270/. was carried 
forward. During the first half of 1904 a further 
partial renewal of the Hong Kong and Foochow cable 
was effected, and the cost, amounting to 6274/., was 
charged against the general reserve fund. The steamer 
Restorer has been sold for 104,840/. to replace the 
Commercial Pacific Cable Company’s steamer Scotia, 
and a small steamer—the Magnet—has been pur- 
chased for effecting repairs to the numerous cables 
which the company sess in comparatively shal- 
low waters. A subsidy arrangement in connection 
with the Tonquin cable expired in February, 1904 ; 
a new agreement has since been arranged, sub- 
ject to Parliamentary approval, by which the French 
Government will acquire the cable. The expenses of 
the Recorder in connection with the maintenance of 
cables in the first half of this year amounted to 73151. ; 
and the expenses of the Patrol, 4682/. The propor- 
tionate expenses of joint maintenance ships amounted 
to 4203/.; the expenses of cable dépéts at epee 
and Adelaide amounted to 4623/.; and the value of the 
cable expended on repairs (less the value of picked-up 
cable) and sundry station expenses was 3271/. The 
company has a claim of 105,586/. against the Chinese 
Telegraph Administration in respect of the supply 
and laying of cables. Interest is being paid upon 
this claim, and the amount due to the company is 
being reduced by instalments. The general reserve 
fund stood at the close of June at 886,536/., as 
compared with 890,399/. at the close of December, 
1903. 

The revenue of the Western Telegraph Company, 
Limited, for the half-year ending June 30, 1904, was 
241,981/., while the working expenses of the six 
months were 99,5487. After pata for debenture 
interest and sinking fund and other charges, there 
remained a balance of 122,672/., increased to 127,612/. 
by 4940/7. brought forward from the preceding half- 
year. The revenue included 17,115/. for dividends 
upon investments made by the company in other tele- 

raph companies, and 7322/. for interest on reserve 
fand investments. Out of a free balance of 127,612¥. 
dividends absorbing 83,172/. were paid, 22,000/. was 
transferred to the general reserve fund, 18,000/. to the 
maintenance ships’ reserve fund, and 4440/. was carried 
forward, Theamount expended in the repair of shipsand 
the maintenance of repairing ships for the first half of 
this year was 25,212/. ; the value of the cable used 
was 7559/., and the expenses of the cable steamers 
were :—Norseman III., 177/.; Norseman II., 11,0012.; 
Cormorant, 1854/.; Norna, 697/.; and a chartered 
steamer, 100/. An allowance of 2622/. was made for 
the depreciation of cable in the past half-year. The 
capital-expended by the company to the close of June, 
1904, upon the development of its submarine system 
was 2,470,838/. The company also held at the same 
date shares in other telegraph companies to the value, 
taken at cost, of 410,817/. The spare cable on hand 
at the close of June, 1904, was valued at 82,948/. 








Go.tp.—The imports of gold into the United Kingdom 
in October were valued at 3,186,939/., as com with 
2,851,776. in October, 1903, and 1,479,844. in October, 
1902, The imports in October from the three principal 
gold-producing regions compare as follows with the cor- 
responding imports in October, 1903, and October, 1902:— 


Region. Oct., 1904. | Oct., 1903. | Oct., 1902. 





| 

| 

3 | 
1,088,944 
1,217,088 

361,234 | 


£ 
567,461 
230,560 
445,242 


£ 
1,065,259 
1,538,322 
402,763 


British South Africa 
British India : 
A . 





THE ‘‘SALTLEY ” LATHE-CARRIER. 
WE illustrate below a neat and handy form of lathe- 
carrier, which is manufactured by Messrs, Thomas 
Smith and Sons, of Saltley, Limited, Birmingham. 
As will be seen on reference to our illustration, the 
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novel feature of the carrier is that it has a special 
packing attachment mounted at the end of the screw, 
the advantage being that, when wanted, the packing is 
always there, and the chance of the work being damaged 
by the use of unsuitable packing is much reduced. 
These carriers are made in sizes from 4 in. to 3 in. 








BITUMINOUS COAL-GAS PRODUCTION. 
To THE EpiTor oF ENGINEERING. 

Srr,—Will you allow me to endeavour to clear up the 
difficulty which your correspondent ‘*‘ Fixed Gas” appears 
to find in believing that the tar products of bituminous 
coal can be got rid of by drawing them through the heart 
of the fire. 

Itis quite true, as he says, that ‘‘the introduction of 
steam cannot fail to reduce the temperature of the fuel, 
and, likewise, that the splitting up of hydro-carbons in- 
volves the expenditure of heat.” But what would he 
have? Does he wish the gas resulting from the hard 
carbon all to go away at the temperature due to the com- 
bustion of carbon in air? In that case the gas would 
consist only of carbon dioxide and nitrogen, with, 

rhaps, some free oxygen, and would be useless except 
or transmitting its sensible heat at once ; there would 
no deferred chemical action. I suppose ‘‘Fixed Gas” 
will admit that the first idea of a gas-producer involved 
a very large reduction of temperature in the process re- 


presented by 
CO,+C=2CO (i) 


and that even that reduction does not exhaust the possi- 
bilities of conserving or deferring chemical energy, or, 
in other words, of reducing the temperature in the pro- 
ducer by usefully breaking up chemical combinations. 
The second important step in the development of the 
as-producer was the addition of steam to effect this 
urther reduction of temperature and bottling-up of 
chemical energy, the reaction being 
C+H,O0=CO+2H (ii) 


the heat absorbed in this process being supplied by the 
surrounding fire. As much steam should be added as the 
fire will stand—the more the better ; but if we put in too 
much, the fire will be too much cooled and will go out. 
Now, that being the case with a producer fed with solid 
carbon only, such as coke or wood charcoal, suppose some 
bituminous coal to be placed on the top of the hot char- 
coal. Immediately the volatile pars which, unfortu- 
nately, volatilises at a temperature below its temperature 
of ignition, is driven off. I think I can see ‘“ Fixed 
Gas’s” difficulty. I fancy I can hear him say :—‘‘ The 
fire has already had all the cooling down it can stand in 
the two operations represented in the above equations 
(i) and (ii) ; if I now blow a lot of extra steam and hydro- 
carbons, both of which absorb heat on their decomposi- 
tion, through the fire, the cooling effect will be too great, 
and the fire will go out.” The answer to this is :—‘‘ The 
steam so blown in is not extra steam, but the quantity 





previously blown through the fire to act as in equation (ii) 
must be diminished - precisely (or, perhaps, I had betit«: 
say approximately) the amount used in the hydrocarbon 
blower ; and the carbon from the hydrocarbons, whic!) 
becomes CO, is not in addition to the carbon from tho 
hard charcoal which forms the second term in equation (i): 
but the latter is diminished by the quantity of C whic); 
arrives with the hydrocarbon, so that the total C whici; 
becomes dissolved in the CO, of the primary combustion 
is unchanged. 

Here we have two great advantages :—First, the aboli- 
tion of the-nuisance of tar; and, second, an economy of 
fuel, for a given quantity of gas of a given calorific power 
can be prodt with a less consumption of the non- 
volatile part of the coal. 

This system is not new. In the Proceedings of the 
Institution of Civil Engineers, vol. lxxxiv., page 100, 
May, 1886, isa oo by Mr. Tervet of an experi- 
mental producer, in which the hydrocarbons were drawn 
off by a steam-jet, and passed through the fire. His 
sketch shows that the mixture of steam and hydrocarbons 
was led by a spiral channel in the brickwork several 
times round the producer, so as to become heated before 
passing into the fire; but it would appear from the work 
of Mond and of Mason that this is unnecessary. Tervet 
says:—‘‘The apparatus worked admirably, destroying 
all the tars; it yielded a very pure gas.” I see no reason 
to doubt it. 

Your obedient servant, 
REtTorT. 








THE NEW PATENT LAW REGULATIONS. 
To THe Eprror or ENGINEERING. 

Srr,—The rules in connecticn with the new British 
Patent Law have now been issued, and come into force on 
January 1, 1905. Inventors will then have their long- 
desired examination system as to novelty put into prac- 
tice. Under these rules, if the invention is found to be 
described or claimed in some one or more British patents 
published during the immediately preceding 50 years, 
the attention of the inventor will be directed to the fact, 
and he will be required to cut out the old matter within 
two months of the date of the official letter, or to ac- 
knowledge in his patent that he is aware of the prior 
patents. This acknowledgment must take the form of 
an insertion, after the claims in the specification, as fol- 
lows :—‘‘ Reference has been directed, in pursuance of 
Section 1, Sub-section 6, of the Patents Acts, 1902, to the 
following specification of letters patent (giving the name 
and number).” 

If the description in the specification is not sufficiently 
clear, the inventor may be required to amend or amplify 
it ; but if he do so, it is within the Comptroller’s discre- 
tion to date the patent as of a date su uent to the 
original date of the application, but not later than the 
date when the amendment was made. 

The decision of the Patent Office officials is subject to 
appeal to the Comptroller, followed, if necessary, by 
appeal to the Law Officer. 

f the applicant, having passed the searching ordeal, 
desires to have a patent sealed on his application, he must, 
on or before the last day on which the patent can be law- 
fully sealed, pay an additional Government fee of 1/. 

It is important, to note that, under these new rules, 
provisional protection will be granted for only six months, 
instead of nine months, as hitherto, but the cost of pro- 
visional protection will not be affected in any way. 

Under the new system several distinct matters cannot 
be deemed part of one invention, simply because they 
relate to an existing machine, apparatus, or process, and 
the work of searching will thus be kept within reason 
able limits on each application. 

Yours truly, 
W. P. THompson AND Co., 
C red Patent Agents. 
6, Lord-street, Liverpool, November 11, 1904. 








RaiLway Economics.—Liverpool is being mapped out 
by the London and North-Western and Lancashire and 
Yorkshire Railway Companies, with a view to a com- 
bined collection of goods and parcels traffic, and to con- 
certed action in the running of passenger trains. The 
principle accepted is that there shall be no further waste, 
either through the overlapping of street-collecting vehicles, 
or by means of enger trains, starting at or about the 
same time for identical destinations. 


Ovr Coat Aproap.—Our coal exports experienced » 
slight check in October, the shipments for the month 
having been 3,992,975 tons, as compared with 4,092,349 
tons in October, 1903, and 4,270,600 tons in October, 1902. 
The principal exports for last month compared as follows 
with the corresponding totals for October, 1903, and 
October, 1902, respectively :— 





Country. | Oct., 1904. | Oct., 1903. | Oct., 1902. 
tons 

318,816 

576,619 | 

646,879 

568,387 





tons 
Sweden 
Germany 
France | 
Italy.. i 
The <a gg tm ene a ~ gre 
Belgium, Turkey, pt, ria, ili, Brazi Ie 
inane Republic, and British India; but they de- 
creased to Norway, Denmark, Portugal, British South 
Africa, Spain, Greece, the United States, and Uruguay. 
The te exports of coal from the United Kingdom 
to October 31 this year were 38,559,640 tons, as compared 
with 37,595,109 tons in the corresponding period of 1903, 
and 35,607,620 tons in the corresponding period of 1902. 
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but up to the present time there has been no im- 
rovement in this branch of the engineering industries. 
t is stated that the Government have given orders for 

two new battleships, but it is said that it will require 

a number of such orders togive a turning impetus to 

trade. Under the new system of voting, extra pay to 

the Birmingham strike hands has been carried, but 
by a much smaller vote than under the old system. 

The union has strikes on hand also at Sheffield—one 

firm—and at Chesterfield—one firm. The total num- 

ber on the funds was 4081; last month, 3786 —in- 
crease, 295. The number on donation benefit was 

2123—increase, 231 ; on sick benefit, 454— increase, 9; 

on superannuation allowance, 1189—same as last 

month ; other trade funds, 239—increase, 1; on dispute 
benefit, 76—increase, 54. This is rather an unusual 
number to be on strike benefit in this union. In one 
case—at Chesterfield—the strike is against a reduction 
in wages of 4s. per week. The total membership was 

18,367 ; decrease in twelve months, 53. Deaths and 

exclusions for arrears will more than account for the 

decrease. The weekly expenditure for benefits was 

1366/1. lls. 10d., or 1s. 53d. per member per week. 

The cash balance in hand was 93,249/. 3s. 1d. ; decrease 

in the month, 694/. 14s. ld. The total loss in the 

~past twelve months has been over 10,000/. The 
arrears of members, owing to depression in trade, was 
equal to 3328/. 0s. 4d., or over 3s. 7d. per member. 

When trade revives this will be reduced. 


The monthly report of the Amalgamated Society of 
Carpenters and Joiners gives no indication of any im- 
provement in trade. Indeed, it seems to be bad in 
Canada, New Zealand, and Australia, and very bad in 
South Africa. In the United States it is better, but 
there is a lock-out in New York, Brooklyn, and the 
surrounding district. The aggregate membership of 
the union was 72,243. Of thesSe, 4894 were on dona- 
tion benefit, 1504 on‘ sick benefit, and 1597 on super- 
annuation allowance; total on the funds, 7995, or 
nearly 8000 members. It is a long time since the 
building trades were in so depressed a condition. And 
yet there are vast schemes of building operations— 
improvements in cities and towns in consequence of 
municipal enterprise ; also in London by the conver- 
sion of whole streets or large blocks into flats of one 
kind and another. None of the building trades are 
subject to foreign competition to any large extent ; 
in the joinery section there are imports of prepared 
discs, sashes, and the like, and in plastering and mould- 
ings, centre-pieces, cornices, &c., but in the other 
branches there is none. The report calls attention to 
the continued decrease in the funds, which even the 
extra levies have not arrested, although such levies have 
amounted to 3d. per member per week since the be- 
ginning of August. The loss in fands last quarter 
amounted to 1724/. 19s. 6d., so that the balance is 
some thousands of pounds below the stipulated amount 
in the rules per member. The attention of members 
is specially called to the work before them: they 
have to nominate and vote upon Parliamentary candi- 
dates ; vote upon the terms of amalgamation with the 
General Union of Carpenters and Joiners, who have 
onsented to join; oe also vote upon amendments 
to the general rules, on 99 subjects, though some of 
these are said to be of minor importance. But the 
men just now are more engrossed upon the subject of 
employment, as the aggregate number out of work 
testifies in the-report. 





The monthly circular of the Durham Miners’ Asso- 
ciation gives a brief account of the visit of Mr. John 
Wilson, M.P., to America, the States he visited, and 
the reception by the President of the Peace Delegates 
to the St. Louis Exhibition. Mr. Wilson is a clear- 
headed, well-read, and thoughtful Labour leader, one 
whom the Durham miners delight to honour. That 
Mr. Wilson kept both eyes and ears open during his 
visit is certain, and Coubtless we shall have further 
‘*impressions” by him in due time. These may not 
appear in biographical form, but they are sure to be 
more or less apparent when dealing with industrial 
and social questions, whether in Parliament or in the 
council of the Durham miners. He was not favourabl 
impressed by the official and political changes whic 
follow the Presidential, State, or local elections. 
These include all sorts and conditions of men, from 
those in high official stations to roadmen. In this 
respect it is open to sus»icion and charges of cor- 
ruption. But both sides do it, so that an election 
campaign involves official promotion, and new engage- 
ments, or the re-engagement of old hands. This is 
spared to us, whatever other abuses may exist under 
our own system. In our municipal life there are no 
changes in employment upon the election of a new 
mayor or council ; in Parliamentary life the changes 
only extend to what are called the members of the 
Government, and a few private secretaries. Mr. 
Wilson visited the great centres of the iron and steel 
trades, and some of the great mining centres. At the 
last meeting of the representatives of the Durham 
miners and coal-owners, the election of a chairman of 
the Conciliation Board was effected, the choice falling 





upon Colonel Blake, who occupies a similar position 
in the Northumberland coal trade. 





The large and increasing number of unemployed in 
the Metropolis and in some of the. great centres of 
industry is causing a good deal of anxiety locally, 
and many schemes are on foot for dealing with the 
problem. Of course, the socialists rather welcome the 
difficulty, as they are able to call aloud for municipal 
employment; but there are strong divergencies of 
opinion as to its utility and efficacy. In one respect 
the municipal and local bodies can do a great deal, 
without evoking any strong antagonism on the part of 
the ratepayers—namely, they can facilitate work 
which is absolutely essential: in repairing the roads, 
cleaning the roads and streets, improving the public 
parks and open spaces, and in improving the sanitary 
condition of the locality. If there are any necessary 
repairs to, or extensions of, the workhouses or public 
buildings, these could be put in hand at times when 
the pressure of want .of employment is felt. In 
this way the municipal bodies would to some extent 
recoup themselves by lessening the number of appli- 
cants for relief. The schemes for labour colonies 
are but experiments at present, but if they result 
in useful employment, they will have done good. 
Mere relief is only a palliative at best, and not 
good at that. But it is necessary, for the law says 
that a man—woman and child included—-must live. 
Better, therefore, some useful work which may result 
in permanent benefit to the community. The difficulty 
is to find suitable work. A clock and watch maker 
could not well work upon the roads, for such labour 
would unfit him for his usual employment. when the 

ressure of lack of employment was over. This is 
but an example of the labour difficulty. It might be 
possible, under supervision and arrangement, to ‘‘ do 
up” thousands of small gardens in the Metropolis ; 
but the peregrinating type of gardener is regarded 
with suspicion, and rightly so. It wants organisation. 
By whom and how? That is the question. 

Reports from the Midland iron and steel districts 
continue to be reassuring. At Birmingham and 
Wolverhampton the attendance at market was fairly 
good and the tone encouraging. Inquiries are coming 
tohand more freely both on home and shipping account, 
and there is said to be good prospects of an excellent 
winter trade. It is an exceptionally late period for a 
revival to set in, but on all hands the accounts show 
distinct improvement. The exceptionally good harvest 
is said to have had a stimulating effect in the agricul- 
tural districts, and the reassurance of peace in connec- 
tion with the Russian incident in the North Sea 
has restored confidence and security. Business with 
South America is regarded as the best, but in South 
Africa it is said to at a standstill; and, what is 
more galling still, buying is chiefly from Germany. 
There are, it appears, some good orders in the market 
for rolling-stock, and makers already report themselves 
as fairly well booked. Finished-iron-makers continue 
todo a steady business, but only at the old rates. 
Common iron has been selling better, but there is no 
active inquiry for these qualities. There was a meet- 
ing of the Wages Board, but its proceedings were con- 
fined to a local dispute, which, it was reported, was 
not likely to extend. The next meeting will deal with 
the questions which have arisen as to the rearrange- 
ment of the scale, and the continued existence of the 
Board, when doubtless some modus vivendi will be 
found. The high price of spelter is disadvantageous 
to the galvanised sheet trade, but there is a de- 
mand for galvanised sheets. Black sheets are dearer, 
but considerable business has been done. The tube 
trade is still depressed. Steel- makers are doing 
a fair business, but prices are still low. 


The position of the iron and steel trades in the 
Lancashire districts seems to be still a little uncertain ; 
though there is a continuance of the hopeful tone of 
the last three or four weeks. Purchasers of pig-iron 
rather hold back in consequence of advance in prices, 
but smaller consumers would seem to be more inclined 
to negotiate business, which in the aggregate would 
amount to considerable weight. In the finished iron 
branches inquiries are more numerous, but bars are 
said to be weak. Makers, however, do not appear to 
be inclined to commit themselves to Arcee orders, 
except at full rates. Forge iron is in better request 
at quoted rates. It is reported that there are further 
inquiries for boiler-plates, and contracts have been 
asked for from local firms for a further number of 
locomotives for Indian railways. Makers of textile 
machinery are better empioyed than for a long time 

t, but there is room for further improvement. 
Bn the whole the outlook has po yet and may be 
regarded as encouraging compared with some months 

There are many signs of improvement in the cotton 
trades in Lancashire; among others, it is reported 
that a large new mill is to erected at Preston, capable 
of holding 1000 looms. Another is the more easy 
settlement of labour disputes. In the case of the 





Hurst dispute, a conference of representatives of the 
Master-Spinners’ Federation and of the Operativ:: 
Card-Room Workers’ Association was held last weei: 
to consider Clauss 6 and 7 of the Brooklands Agree. 
ment, the men’s representatives being invited to su :- 
, se such amendments as they desire. Whea this is 

one, another conference will be called to consider such) 
amendments, when doubtless an agreement will b» 
effected. It is a significant fact that during the recen: 
acute depression very few disputes have occurred in 
the cotton trade. 





Marked differences of opinion exist in various 
localities as regards the treatment and pay of work- 
men employed by municipal bodies and various local 
authorities. Last week one local body proposed a 
higher rate of pay as a minimum wage than is usually 
given for such work, another proposed a reduction in 
wages so as to lighten the burden on the ratepayers. 
The pressure of the workmen’s unions at the present 
time is great, and this is felt at all_the municipal elec- 
tions. But one point is not sufficiently considered. It 
is not so much the rate of pay as the efficiency of the 
workers that tell in the long run. Low wages docs 
not mean cheap labour. In some of the Metropolitan 
boroughs the dawdling of the workmen is simply scan- 
dalous, as any ratepayer can see from his own door: 
step. Give fair wages, but exact a fair day’s work. 


The position of affairs on the Tyne and the Wear, 
as regards engineers and the shipbuilding trades anc 
the proposed reduction in wages, is not suchas to give 
unqualified satisfaction at the present time. The fear 
is that it will develop into a dispute which may even- 
tuate ina stoppage of work. The operatives generally 
seem disposed to resist the reduction. Whether the 
respective unions will be able to avert a strike remains 
tobe seen. In any action to be taken the men will, 
if possible, act in concert. The subject is to be con- 
sidered again on the 17th inst. 


An agreement has been arrived at in the Scotch 
coal trade, subject to its terms being accepted by the 
respective parties concerned. At the three previous 
conferences no agreement was arrived at, but at the 
fourth, last week, a common. basis was agrecd to on 
the wages question. There is to be a sliding scale, 
with a maximum and a minimum limit. This may be 
the means of prolonged peace in the collieries in 
Scotland. 


The negotiations between the Amalyamated Socicty 
of Engineers and a Manchester firm with respect to 
the continuance of the premium system has been abor- 
tive. The firm allege malingering on the part of 
some of the men; it is said that the names of those 
accused are to be given. The union will then doubt- 
less deal with the case. 





The Shipwrights’ Society is not at all contented 
with the report of the departmental committee on the 
Workmen’s Compensation Act. In the report recently 
issued it is said that while recommending the exten- 
sion of the Act to certain occupations of no great 
moment, it leaves untouched the question of the 
financial burden imposed by the Act itself. 


The Sunderland Master-Builders’ Association pro- 
pose a reduction in wages, owing to depression in 
trade. They have called a conference of the branches 
affected, in order to discuss the question. This is ex- 
cellent ; it may lead to the path of peace. 








A number of Socialist deputies have recently laid on 
the table of the French Chamber a Bill, the object of 
which would be, so the title states, to prevent any 
reduction in the workmen’s wages, and to prevent 
also the closing of works, shops, yards, factories, 
and warehouses. The Bill provides that the owner 
or manager of any establishment who would close 
same, notwithstanding the orders on hand, after a 
dispute with his men, or who would decline to con- 
tinue working on the conditions which ruled previous 
to the dispute, is to inform the municipality of his 
decision within twenty-four hours. Failing this, the 
men’s union would give the information. Thereupon 
the municipality is to invite the men to send in a 
report upon the working of the establishment by 
themselves in co-operation. The Mayor would then 
appoint a committee formed of three workmen and 
four municipal councillors, who would deliberate wit) 
regard to the working of the establishment, its ex- 

ropriation, and the question of an indemnity. The 
Sostaen of the committee is to be without appea', 
and forty-eight hours after it has been given the 
union would take possession of the establishment. 
The interests of third parties would be dealt with in 
the same way as in cases of ‘‘dispossession for public 
utility.” The State would, further, indemnify the 
former owners and would remain the creditor of the 
men’s union for the amount ; the State would be paid 
within ten or twenty-five years, the rate of interest 
being 2 per cent. e should imagine that there 1s 
but little probability of this Bill ever becoming law. 
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THE TENSILE STRENGTH OF OPEN- 
HEARTH STEEL.* 


The Influence of Curbon, Phosphorus, Munganese, and 
Sulphur on the Tensile Strength of Open-Hearth Steel. 


By H. H. Campse xt, Steelton, Pa. 


Many attempts have been made to write a formula by 
which to calculate the strength of steel from its chemical 
composition, but most of these endeavours have failed be- 
cause there were too many disturbing conditions., It is 
idle to collect from the pages of. trade papers, books, or 
the proceedings of scientific societies, a multitude of 
observations. ‘The combination of such results will 
simply show that steel of the same ‘composition will 
vary in tensile strength through wide limits—a fact that 
has been known for generations. That cold working, 
overheating, and many another form of heat. treatment 
alter fundamentally the strength of steel is ancient his- 
tory, although it is only recently that the microscope 
has pointed out the road to an explanation of the pheno- 
mena. 

It may be urged that the microscopic structure must be 
taken into consideration in any formula giving the ulti- 
mate strength ; but from the standpoint of the present 
investigation this is unnecessary. Weare trying to deter- 
mine primarily, not what changes in ultimate strength 
may be made by variatiations in the condition of carbon, 
but what effect is produced by changes in the amount of 
carbon, when its condition remains constant. For such 
an inquiry, in order that the condition of the carbon 
should remain as nearly uniform as possible, it is essen- 
tial that all test-pieces be made under the same condi- 
tions ; and it is believed that the tests described in this 
paper satisfy that requirement. The investigations were 
made at the works of the Pennsylvania Steal Company, 
Steelton, Pa.; the ingots from which the tests were made 
were 6 in. square in every case ; they were heated in the 
same furnace and forged at the same hammer into billets 
of the same size; these billets were reheated in the same 
furnace, by the same men, and rolled in the same set of 
rolls into 2-in. by 3 in. bars of about the same length; 


These were cooled under the same conditions, broken in |; 
the same machine, by the same men, and analysed in the |} 


same laboratory, by the same staff. 


First INVESTIGATION. 
About ten years ago extensive calculations were made 
on such bars at Steelton by the method of least squares. + 
In this case the bars of similar composition were grouped 


together, and the carbon of the group was determined by |! 
combustion upon a sample containing an equal amount of |! 


drillings from each bar. 
A 


so that this was avoided as far as possible. 


factors. 


suffer accordingly. Still greater.is the objection that no 
factor can be used in the work unless it really has a 
decided influence on the results. This was illustrated 
when sulphur and copper were used as factors, the values 
found for them being heard. 

In acid steels it appeared that carbon and phosphorus 
were the important elements to be considered ; and it was 
assumed that the strength of steel was made up of the 
effect of a certain content of iron, plus the effect of a 
certain content of carbon, plus the effect of a certain 
content of phosphorus. Thus in a metal containing 0.20 

rcent. of carbon and 0.08 per cent. of phosphorus, and 
laving a tensile strength of 70,000 lb. per square inch, 
we may write the following equation (the iron being 
determined by difference) :— 

20C +8 P + 9972 Fe = 70,000, C, P, and Fe bein 
constants, representing the effect upon the tensile strengt 
in pounds per square-inch of 0.01 per cent. of carbon, 
phosphorus, and iron respectively. In this way each 
group of tests furnished a formula, and the combination 
of ag by the method of least squares gave the followlng 
results :— 

For Acid Steel: (C = 12103 P = 890; Fe = 38,600). 

38,600 iron + 1210 carbon + 890 phosphorus + R = 
ultimate strength. 

For Basic Steel: (C = 950; P = 1050; Fe = 37,430, 
and Mn = 85.) 

37,430 + 950 carbon + 1050 phosphorus + 85 man- 
ganese + R = ultimate strength. 

The iron, carbon, phosphorus, and manganese are ex- 
pressed in units of 0.01 per cent., and R, as well as the 
ultimats strength, in pounds per square inch. is a 
variable, to allow for heat treatment. In angles and 
plates, about 2 in. or 4 in. in thickness, and finished at a 
fairly high temperature, R is zero. 

In this formula Fe = 38,600 represents the value inde- 
pendently determined for pure iron. From a mathe- 
matical standpoint there can be no objection to including 
iron us one of the factors in the problem, but practically 
there are the following reasons to the contrary :— 

1. There isa doubt whether the real basis of strength 


varies with each increase or decrease in the total metallic | Tab 


lron, 
the st: 


9 & 
a * 


it may be that the datum-plane is thesame, whether 
el contains 99.6 or.99.1 per cent. of iron. 

ince the iron is determined by difference, all the 
etrors in determining carbon, manganese, and phosphorus, 
a8 We!l as the total contents of sulphur, copper, silicon, 


*Pa 


Ne per read before the Iron and Steel Tastitute, at 
wr 


York, October 26, 1904. 


+ Full details of the work will be found in ‘The Manu- 
facture and Properties of Iron and Steel,” pages 482 to 


a. ine and Mining Journal Company, New 


Such a grouping of the tests |! 
would give rise to error if unlike bars were put together ; | 
reater |, 
cause of trouble lies in the fact that in the method of |) 
least squares any error in one factor affects the other | 
If for any reason the value of phosphorus comes |; 
out higher than the real truth, the value of carbon may |! 


i 
ti 





number of heats in the groups. Thus, by combining 


and other elements, may make a composite error of no 


small moment; and this is all embodied in the figure 
representing iron. } 

3. The range of variation in the percen of iron is 
not sufficiently ‘great to give a working basis. 

Notwithstanding all these objections to the methods 
of determination, the derived formule given above have | 
been of the utmost practical importance. They have | 
teen applied to every heat of steel made by the Penn- 


sylvania Steel Company for the last ten years; and there | _ 


has rarely been, in the ultimate strength of soft steels, a | 
difference of more than 2500 1b. per equare inch between 
the result given by the formula ‘and the record of the 


testing-machine. In most cases the error has been much 
less than 1500 lb.; and so great is our confidence in the 
formule, that chemical determinations are always re- 
ted when they are not confirmed by the-machine test. 

n view of such an experience in ‘every-day commercial 
work, it would be rash to-say that the method is entirely 
wrong, or that the formule do not represent actual 








conditions. 
SECOND INVESTIGATION. 

To check the first investigation, two entirely new | 
series of bars were collected : one of nearly 700 from acid | 
heats, and the other of 1100 from basic heats. Duplicate | 
determinations were made on each bar for phosphorus 
and manganese. The carbon was determined in three 
ways:—1l. The bar was analysed by combustion (dupli- 
cate tests being made in case of doubt). 2. The bar was 
analysed by the colour-test. 3. A piece of the ingot from 
which the bar-had been made was cut off ut the hammer, 
and analysed by the colour-test. 

Three bars were pulled on each beat, two on one test- 
ing-machine and one on another. The figure used is the 
average of the results obtained on the two machines, not 
the average of the three bars. 

In order to plot the data, all heats were combined 
which showed carbon from 0.075 to 0.125 per cent., from 


sf 








; 
OF STEEL 
(DATA FROM TABLE Ht) 
sOUID 


ULTIMATE STRENGTH IN POUNDS PER SQUARE INCH 


88 





8567.4 


CARBON, PER CENT 
SrreyotH oF STEEL. 


0.125 to 0.175 per cent, and so on, making a division for 
each additional 0.05 per cent. of carbon. Table I. gives 
the list of groups thus formed. ; 

The division of the ups according to the way in 
which the carbon was determined is important, because 
many heats may change their grouping according to the 
way the carbon is determined. Thus, if a heat showed 
0.12 per cent. of carbon by combustion, it would appear 
in Fig. 1, inline A A, at the point representing the ran 
between 0.075 and 0.125 per cent. of carbon ; while, if the 
colour determination showed 0.14 per cent., it would 
appear in the line BB at the point representing the 
range between 0.125 and 0.175 per cent. In this way the 
three sets of lines may be viewed as the result of three 
independent investigations. 

The lines A A, BB, and CC in Fig. 1 are not plotted 
directly from Table I., but the data have been combined 
by recognised scientific methods, to allow for the unequal 


groups 1, 2, and 3 we get the first point of AA; from 
groups 2, 3, and 4 we get the second point, and so 
on. The result of this combination gives Table IT. 
The lines A A, B B, &c., plotted therefrom, are more 
nearly representative of the true conditions, and are 
are than lines would be if plotted directly from 

able I. 

In Fig. 1 are shown all six lines. The line BB, 
founded on the colour-determination of carbon in the acid 
test-bar, agrees very closely with C C, founded on colour- 
carbons from the acid test-ingot. In the ‘same way, but 
less closely, the line E E, representing colour-carbons on 
the basic bar, agrees with the line F F, representing | 
colour-carbons on the basic ingot. This additional investi- 
gation of the test-ingot was undertaken simply as a check 
on the other results; and since it agrees as nearly as 
could be expected with the colour-records on the bar, no | 
further mention will be made of its results, comparison | 
being made only between the combustion and the colour- , 








TaBLK I.—List of Groups Used in Determining the Effect 
of Carbon, Phosphorus, and Manganese. 























Average Chemical 
Number Composition. 
Division. r+) tea Ultimat: 
Heats as ie Strength. 
0s: ‘an- 
Carbon. phorus. | ganese. 
per cent/per cent/per cent} Ib. = 
eq in. 
FO 0.1118 | 0.0545 | 0.408 58,012 
1381 0.1463 | 0.0567 0.437 61,039 
58 0.1995 | 0.05679 | 0.475 809 
22 | 0.2463 | 0.0563 | 0.484 70,736 
A, acid test-bars ; 50. | 038065 | 0.047 0.528 79,058 
carbon by com-< 120 | 0.3501 | 0.0466.| 0.537 83,003 
bustion. 103 | 04000 | 0.0400} 0.518 87,156 
86 0.4491 | 0.0376 | 0.520 92,824 
42 | 0.4961 | 0.0863 | 0.619 | 98,224 
8 0.5460 | 0.0354 | 0.495 | 102,346 
6 6.5863 | 0.0330 | 0.493 | 107,398 
45 0.113 | 0.0545 535 
164 0-145 | 0.0568 62,407 
47 0.197 | 0.0560 67,052 ° 
8 0.249 | 0.0527 728 
B, acid test-bars ; 36 0.304 | 0.0494 80,776 
carbon by colour 53 0.352 | 0.0880 
45 0.395 | 0.0358 92,759 
18 0.444 | 0.0330 98,576 
2 0.480 | 0 0360 103,120 
34 0.118 sia 57,599 
160 0.145 ra 61,189 
61 0.190 at 67,482 
CG, acid test-in- 17 0 250 ae oa 74,239 
gots ; carbon by 84 0.807 re te. 80,491 
colour 160 0.346 “4 te 85,073 
98 0.397 ar ne 91,434 
59 0.446 es an 97,489 
15 6 507 ye a 105,656 
135 0.0451} 0.0082 | 0,243 46,703 
125 0.0974} 0.0084 | 0.422 60,013 
134 0.1521; 0.0116.| 0,436 650 
D, basic test- 246 0.2044; 0.0113 | 0.472 61,236 
bars ; carbon by + 263 0.2484} 0.0110 | 0.474 64,744 
combustion 125 0.2935} 00106 | 0.464 307 
27 0.3413; 0.0113 | 0.461 72,065 
1l 0.8932/ 0.0120 | 0.499 78,625 
1 0.4310; 0.0070 | 0.390 805 
173 0.047 | 0.0076 47,084 
96 0.093 | 0.0100 51,228 
E, basic test bars ; = . bow beer gon 
carbon by colour.)| 935 | 0.248 | 0.0116 65,813 
61 0.288 | 0.0125 70,786 
3 0.843 | 0.0087 79,252 
131 0.057 46,431 
131 0.093 49,917 
F, basic test- | cam ae 
ingots; carbon 210 -| 0.246 66,401 
| by colour 72 | 0.205 71,011 
10 0.359 80,013 
2 0.400 £0,272 











TABLE II.—Combination of Data in Table I, by Groups of 
Three, to Obtain Construction Points for the Lines in 

















Fig. 1. 
| Ch 10 ition 
es ee 
Clase. i. Strength. 
| Phos- an- 
Carbon.) horus. | ganese. 
|per cent| per cent. | per cent. lib. per sq. in. 
0.1520 | 0, 0.440 | 61,806 
| 0.1718 | 0.0570 0.453 63,637 
0.2486 | 0.0537 0.497 72,185 
A, acid test-bars ; | | 0.3268 | 0.0480 0.529 £0,626 
carbon by com-9 | 0.3609 | 0.0443 0.528 ‘ 
bustion ; line AA | 0.3043 | 0.0419 0.526 | 87,155 
| 0.4857 0.0384 0.619 91,278 
| 0.4693 | 0.0871 0.618 95,052 
05130 | 0.3358 0.513 99,795 
| 0.1489 | 0.0562 | 0.443 | es.ora 
| 0.1600 | 0.0564 0.458 64,379 
B, acid test-bars ;] | 0.2437 0.0541 0.491 72,980 
carbon by colour ;, | 0.3255 | 0.0434 0.519 83,168 
line B, B | 0.8584 | 0.0403 | 0.515 87,012 
0.3827 | 0.0364 0.518 | 90,742 
| 0.4112 0.0351 0.506 | 94,689 
POMC | 62216 
(e@aee re o,. SEs Omerss 
C, acid test-ingots ;} | 0.257 | ‘< < 74,987 
carbon by colour; 0.327 et a §2,893 
line O, C 0.351 ay a 85,771 
0.381 ee aA | 89,341 
| ye eae meee 94,734 
| 0.0978 0.0004 0.366 50,834 
0.1639 | 0.0107 0.450 57,001 
D, basic test-bars ; C.2115 | 0.0113 0.465 62,502 
carbon by com-{ | 0.2403 | 0.0110 0.471 64,086 
bustion ; line DD} | 0.2681 | 0.0109 0.470 297 
| 0.3081 | 0.0108 0.466 69,626 
| 0.3682 | 0.0113 0.469 ‘4,203 
0.1010 | 0.0101 0.384 52,540 
E basie test-bars ; 0.1688 | 0.0116 0.458 59,739 
carbon by colour ; 0.2086 | 0.0118 0.466 62,750 
line EE 0.2260 | 0.0118 0.468 64,839 
0.2564 | 0.0117 0.469 66,830 
0.102 51,150 
F, basic test-ingots; || 9308 a 
carbon by colour; 0.297 6 4575 
line F F oe , 
0.262 68,010 
0.204 72,303 











work on the test-bar. It may be well, however, to note 
that the line F F does not dip down at the upper end, 
like E E, and this fact, taken in conjunction with the 
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straightness of all the other lines, indicates that this dip’ 
in E E must be caused by errors in determination. 

In the acid ‘steels there is quite a difference between 
A A and B B, and in the basic steéls between” DD and 
EE. Fora given amount of carbon, the results on the 
bar, when analysed by. the colour method, show a higher 
tensile coma than when carbon is determined by com- 
bustion, because a certain amount of temper-carbon is 
found by combustion which has little effect upon the 
ultimate strength. Determinations by colour are often 
unsatisfactory ; but when all the work is-done in one 
laboratory, the results may be looked upon as comparable, 
and the reasonable straightness of the lines, as plotted, is 
good evidence that the chemical work was reliable. 

The lines A A, B B, etc., take no account of variation 
in the ‘content of phosphorus or of manganese. It is 
well known that phosphorus in small proportions adds to 
the tensile strength; in the first investigation by the 
method of least squares it was found that 0.01 per cent. 
raised the strength of acid steel 890 lb., and basic steel 
1050‘Ib.. per square inch; and experience has indicated 
that thesé values are very near the truth. In the present 
investigation the value of carbon is first determined, and 
then that of manganese and phosphorus ; but in order to 
find the value of carbon accurately it is essential to know 
the influence of both manganese and phosphorus. This 
makes necessary the method of successive approximations, 
the values found in the first approximation being used 
in the second, and so on until the changes made in values 
are unimportant. In the present case the methods used 
avoid to some extent the dependence of one determination 
upon another. Thus in the line A A carbon is the one 
great variable; the proportions of phosphorus and man- 
ganese are not constant, but the groups of high-carbon 
steel contain about the same amount of manganese and 
phosphorus as the groups of low-carbon steel, and hence 
the line will give a provisional value of carbon. . The 
general trend is determined by. stretching a thread along 
its length and noting the tangent made with the hori- 
zontal. In this way the line A A indicates a value for 
carbon of about 1050 Ib. for each 0.01 per cent. ; allowances 
have yet to be made for the effect of phosphorus and 
manganese, but this figure serves as a working basis for 
similar provisional estimations of the other elements. 

In explaining the method used to determine the value 
of phosphorus. and manganese no mention will be made 
of these provisional values, the figures given being in 
each case the final results. : 


Tue Errecr oF PHOSPHORUS ON ACID STEEL. 

The investigation into the effect of phosphorus will be 
confined to acid steel, for in the basic steels under con- 
sideration the proportions of phosphorus were so low that 
the differences were almost within the limits of chemical 
error. Two methods have been used, one serving as a 
check upon the other. 

First Method.—Referring to Table I., under the head of 


TasLe III.—Division of Heats to Determine the Effect 
of Phosphorus upon Acid Steel. 
Nore.—In the sixth column an allowance is made of 1000 Ib. for 
0.01 per cent. of carbon, and for manganese according to the 
sliding scale in Table VII. 


Chemical 
Com position. 


| Ultimate Strength. 


| omeee of Heats 
Last Two 


Relative 


+ Due 
phorus 

per 

ent. of Phos- 


Difference 


Effect of 0.01 
Product of 
Columns. 


Actual Recor’ s 
Cc 


Phosphorus. 

Manganese. 
to- Phos 
Alone. 


| 
| 


Group. 


| per | Ib. per |Ib. per 
cent. | sq. in. |sq. in, 


0.405 | 58,543 


| per per 
cent. | cent. | 
High ../0.1121)0.0635 
Low ../0.1114/0,0456/ 0.411 | 57,481 
Diff ../0.0007/0.0179| 0.006 | 1,062 | 1045 
High ..| 0.1470)0,0652 | 0.444 | 62,088 | 
Low ..| 0.1457/0.0483 | 0.432 | 60,006 
Diff. .| 0.0013)0.0169 | 0.012 | 
High ..| 0.1963/0.0667 | 0.481 | 
Low . . 

. .| 0.0063 0.0177 


0.470 
Diff 0.011 
High . .| 0.2459/0.0658 


0.489 |: 71,292 
Low  ..|0.2467/0.0484/ 0.481 | 7 
Diff } 


‘3 0.008 | 
High ..) 0.546 | 
Low 0.509 | 7 
Diff .. 0.037 | 
High .. 0.540 | 
ow 0.536 | 
Diff 0.006 | 
High .. 0.520 | 
Low .| 0.4081 0.0328 | 0.516 | 87,209 
Diff . 0.0062 0.0142 | 0.004) — 106 
High .. 0.4511/0.0441)| 0.524 | 93,673 
Low ..;0.4473)0.0811| 0.617 | 91,975 
Diff . | 0.0088/0.0180 | 0.007 1 698 | 
High .. 0.4949)0/0407 | 0.521 | 98,318 | 
Low ..|0.4970/0.0827 98,145 
Diff. .| 0.0021/0.0080 3738, 
High ., | 0.5430/0.0433 
Low... 0.5508/0.0275 
Diff . 0.0078 0.0158 
High ..| 0.5815 (0.0415 
Low _ ../ 0.5898'0.0288 
Diff . | 0.0083 0.0127 
Total ..| 
eas ae | 


Average) 


29,200 


140,170 


56,434 


11,858 


36,900 


129,120 


28,119 


70,520 





11,844 
15,608 


6.010 | 15,690 











acid. steels, carbon determined by combustion, the first 


of carbon, 0.0545 per cent. of phosphorus, 0.408 per cent. 
of manganety; and 58,012 lb. per square inch in ultimate 
strength. These 50 heats were separated into two groups, 
of high and low phosphorus respectively... The: terms 
$5 igh” and “low” are relative, and signify. that the 
heats were arranged in a column aceording to their 
phosphorus content, the upper. half: of. the. list - being 
valled “high,” and the lower half *‘low.” The result of 
this applied to each group gave.in each case two 
equal divisions, showing a certain difference in carbon, in 
manganese, in phosphorus, and in ultimate strength. If 
the carbon and manganese had been uniform, the effect 
of phosphorus could have been found by simple division ; 
but since they both varied, it was necessary to. make 
allowance for them. If the difference in carbon were of 
any t amount, a considerable error might be intro- 
duced ; but as each group before division included only 
such heats as were within a range of 0.05 per cent. 
of carbon, the difference in this element in the high- 
phosphorus and. low-phosphorus heats is in each case in 
the third decimal place. 


‘2%. 
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Table III. shows the first method of finding the value 
of panos from the acid s bars in Table n 
each group we find the difference in ultimate strength, 
then allow for the variation in carbon and in manganese, 
and find the difference in ultimate strength due to phos- 
phorus alone ; then divide by the variation in phosphorus 
and obtain the effect of one unit of phosphorus ; in the 
one group under consideration. If all the groups were 
com: of the same number of heats, it would suffice 
to take an average of these values of phosphorus ; but as 
each group is made up of a different number, it is 
n to make a true average by multiplying the value 
found for each group by the number of heats in the 
group, and divide the sum of these results by the total 
number of heats. In this way the first method gives a 
value for phosphorus in acid steel of 807 Ib. for 0.01 per 
cent. 

Second Method.—The bars were classified as before, 





group is composed of 50 heats, averaging 0.1118 per cent. 





TaBLE IV.—Classification of Acid Heats According to 
Content of Phosphorus. 

Norr.—In the last column a value of 1000 Ib. is given to 0.01 per 
cent. of carbon; the figure far manganese is taken from Table \ ji 
Fig. 3 is plotted from the last column, but the data are combined 
to rectify the lines, 





| 
Ultimate 


Chemica] Composition. Strength. 


| 


wd 


Manganese. 


Re- 


cords, 
ing for Car- 


bou 


Number of Heats, 
Manganese. 
Alter Deduct- 





| 


per cent. 


£ =| actual 


2g 
2253 


| 
|perceuv percent) per percent) | 
t. 


| cent. | 
0.1491 | 0.0896 (0.439 0.0539 | 
0.0500: -0.430 | 0.0559 | 
| 0.0557 | 0.441 | 0.0568 | 
0.0617. | 0.445 | 0.0588 
0,1640 | 0.0717 | 0.447 | 0.0623 
0.3373 | 0.0831 0.514 | 0.0477 
0.3317 | 0.0438 | 0.537 | 0.0529 
0.8265 0.0523 | 0.527 | 0.0538 
0.3120 | 0. | 0.537, 0.0537 
0.4418 


0.0271 | 0.614 0.0437 
0.4424 0.508 0.0461 
.| 0.4366 


0.0343 | 
0.4235 


0.075 

to 
0.224 46,813 
47,328 
42,805 
44,444 
45,191 
45,792 
42.270 
43,148 
44,320 
44,517 


(2 
( 


0.225 
to 
0.374 


0.375 


to | 
0.524 0.0404 | 0.521 0.0494 


0.0504 — 0.0526 














according to carbon, and then each of these main groups 
was subdivided according to phosphorus. Heats con- 
taining 0.03 per cent. of phosphorus constituted one 
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group; those with 0.031 per cent. another ; those with 
0.032 per cent. another, and soon. Having made a list 
of these groups, they were put together so as to give four 
or five points with about an equal number of heats in 
each, the result being shown in Table IV. In the last 


TABLE V.—Division of Heats to Determine the Effect of 
Manganese upon Acid Steel. 


Nors.—In the eighth colume a value is given both to carbon and 
phosphorus of 1000 1b. for 0.01 per cent. 
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column is given what may be called the base, or the 
strength of the iron and peenhpros after allowing for 
carbon and manganeee 5 this Iast column is plotted in 
Fig. 2. By com ining the groups so as Pe | the 
lines by the method used in Table IT., it will be found 
that in the line representing heats ranging between 0.075 
and 0.224 per cent. of carbon, the phosphorus has a value 
of about 860 Ib. for each 0.01 per cent. ; in the er 
0.225 to 0.374 per cent. of carbon the value is lb. ; 
between 0.375 and 0.524 per cent. of carbon it is 1290 Ib. 
This would indicate that as the Eetoantoge of carbon in- 
creases, the effect of each unit of phosphorus increases ; 
but the difference is so unimportant and the margin of 
certainty so narrow that it will be better to make a true 
average of the three values. There were 239 heats giving 
a value of 860 lb., 192 heats giving 940 lb., and 231 heats 
giving 1290 1b., so that the true average is 1033 1b. For 
the sake of simplicity the value of 0.01 per cent. of phos- 
phorus will be taken as 1000 1b. 

In reducing to a zero base, as in the last column of 
Table [V., there will be certain errors, since the values of 
carbon and manganese are not inerrant; but the original 
classification into groups of about the same carbon mini- 
mises the disturbing effect. Thusin Table IV. the first 
main division has five units; the highest carbon is 0.1540 
per cent. and the lowest 0.1491 per cent.—a variation of 
0.0049 per cent. Carbon has been valued at 1000 lb. for 
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(CARBON BY 
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AsAs~DEDUCTING EFFECT OF MANGANESE” 
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0.01 per cent., and if. perchance that value is in error by 
50 lb., the results determined from that division of the 
table will be wrong by only 50 x 0.49=251b. The last 
column shows a strength of 47,328 lb, for one base and 
44,616 lb. for the other—a difference of 2712 lb., so that 
the assumed error of 50 Ib. in the valueof carbon produces 
an error of only 1 per cent. in the value of phosphorus in 
this particular division. This argument applies also to 
the determination of the other elements in both acid and 
basic steel. 

Another important consideration applying equally to 
the work on phosphorus and on manganese is the con- 
cordance of results obtained from different divisions. A 
general average obtained by grouping any data into two 
primal divisions gives conclusions of very limited value, 
but in this paper the practice is followed of subdividing 
in order to compare results. Thus from three inde- 
pendent lines of Fig. 2 the values of phosphorus varied 
from 860 to 1290. It is quite sible that these varia- 
tions were not accidental, and that the variation repre- 
sents a law of increasing effect with higher carbons; but 
leaving all this aside, it is certain that three separate 
determinations roughly agreeing with one another estab- 
lish with reasonable certainty the general fact that 0.01 per 
cent. of phosphorus has a strengthening effect.of some- 
where about 1000 Ib. The validity of the conclusions is 
immeasurably superior to one based on a general average. 


Evrrct oF MANGANESE ON AcID STEEL. 

First Method.—The heats were divided into ‘‘low” 
and “high” manganese in the same way and within the 
sume carbon limits as already described in the determina- 
tion of phosphorus: The results, as given in Table V., 
show that the effect of one unit of manganese is ter 
as the carbon increases. The increase is not regulae, but 
this is wy explained by the small number of heats in 
some of the groups: Combining the so as to have 
three larger groups, and plotting the results, it was found 
that for each increase of 0.01 per cent. of carbon the 
eifect of 0.01 per cent. of manganese was 10 lb. more. 
‘hat 1s to say, if 0.01 per cent. of manganese strengthens 
aeteel of 0.2 per cent. carbon by 160 Ib., it will strengthen 
« steel of 0,21 per cent. of carbon by 170 lb. Inthe second 
o-thod of determining manganese it is found that the in- 
cvement is 81b., which agrees fairly well with this valuation. 

_ Second Method.—The heats were divided according to 
‘Leir content of manganese in the same way as explained 


in the second determination of phosphorus. . The results, 
8s given in Table VI. and in Fig. 3, show that when the 
iinganese is above 0.4 per cent. each increase in that 
clement raises the strength, while with contents below 











0.4 per cent. the tensile strength increases as the man- 
ganese decreases. The number of observations of low 
manganese acid steels is not sufficient to prove this con- 
clusively, but on another it will be shown that in 
basic steel also a decrease in the manganese content below 
a certain point is not accompanied by a decrease in 
strength. It is probable that low manganese implies the 
presence of oxide of iron, and that this strengthens the 
steel much more than it is weakened by the decrease in 
manganese. 

The lines in Fig. 3 show that each increase in man- 
ganese above 0.4 per cent. is accompanied by an increase 
in strength, but this increase is not the same with steels 
of different. carbon. In steels containing more than 0.374 
per cent. of carbon, each increase of 0.01 per cent. of 
manganese augments the tensile strength by about 440 Ib. 
per square inch. In Table VI. it is shown that the 
average carbon of this group is about 0.44 per cent., and 
we thus determine that for a steel of 0.44 per cent. of 
carbon the strengthening effect of 0.01 per cent. of man- 
ganese is about 440 1b. per square inch. In the same 
way the line of next lower carbon shows that in steels of 
0.33 per cent. of carbon the strengthening effect is about 
260 Ib. per square inch. The next three lines may be 
considered as a unit indicating that for steels of 0.155 per 
cent. of carbon the strengthening effect is. about 125 Ib. 
per square inch. Plotting these data it was found that 
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the strengthening effect of each 0.01 per cent. of man- 
ganese above a content of 0.4 per cent. is801b. per square 
inch for a steel of 0.1-per cent. of carbon, bat that for 
each rise of 0.01 per cent. of carbon the strengthening 
effect is increased 8 lb. Thus an increase in manganese 
from 0.4 to 0.41 per cent. in steel of 0.1 per cent. of carbon 
raises the strength 80 lb., but an increase, in manganese 
from 0.4 to 0.41 per cent. in steel of 0.11 per cent. of carbon 
raises the strength 88 lb. A continuation of the line thus 
plotted gave zero effect for zero carbon. With basic steel 
it will appear that a different value was obtained fora 
starting point and a different value for the increment. 
The law of variation in the effect of manganese upon acid 
steels is shown in Table VII. 


TaBLe VI.—Classification of Acid Heats according to 
Content of Manganese. 
Norr.—In the last column both carbon and phosphorus are 
valued at 1000 Ib. for 0.01 per cent. 
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p.c. | per cent. per | per | per | p.c. /1b. p.| Ib. p 
cent. | cent. | cent. sq. in, |sq. in. 
0.075 0.30t00.35| 6 |0.1052|0.0548| 0.330 |0.0560 |57,558 |41,558 
to 0.36 ,, 0.89] 12 |0.1117 }0.0500| 0.377 |0 0576 |57,047 |40,877 
0.124 0.40 ,, 0.44) 20 |0.1110}0.0564| 0.416 |0.0589 |58,173 [41,433 
“ 0.45 ,, 0.49] 11 |0.1168 |0.0568| 0.462 |0.0636 |59,135 |41,775 
0.30 ,, 0.35} 2 |0.1330/0.0585| 0.330 |0.0550 |60,200 |41,050 
0.125 | |0.36 ,, 0.39) 19 |0.1854 0.0538 | 0.381 |0.0564 |59,189 40,269 
to 0.40 ;, 0.44} 5E |0.1459|0.0569| 0.417 |0.0579 |60,560 |40,280 
0.174 | |0.45 ,, 0.49) 41 |0,1477/0.0564| 0.470 |0.0595 |61,483 |41,073 
0.50 ,, 0.59] 14 |0.1608}0.0601/ 0.603 | .. |64,263/42,163 
0.175 (|0.40,, 0.44] 16 |0.2004 |0.0562| 0.422 |0.0504 |66,237 |40,577 
to 0.45°,, 0.49} 23 |0.2016 |0.0587 | 0.468 |0.0567 |67,020 |40,990 
0.224 | |0.50 ,, 0.59) -19 |0.1960/0.0579| 0.527} .. (67,085 /41,645 
0.225 ( |0.40,, 0.49) 47 10.8127 |0.0476| 0.461 77,471 |41,441 
to 0.50 ,, 0.59/122 |0.3305 |0.0482 | 0.541 81,257 |43,387 
0.374 \|0.60 ,, 0.69) 19 0.3418 0.0476 | 0.618 84,463 |45,573 
Over { |0.40 ,, 0.49] 83° |0.4495 |0.0359/ 0.465 90,680 |42,140 
0.874 } [050 +» 0.59/144 [0.4887 |0.0395 | 0.537 92,865 |44,545 
” 0.60 ,, 0.69] 17 |0.4461 |0.0387 | 0.618 96,218 |47,738 
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TaBLE VII.—Effect of Manganese upon Acid Steel. 
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First Method,—The heats were divided into high and 
low sulphur, as shown in Table VIII., following the same 
system as used with manganese: and phosphorus. The 
results give a value of minus 100 lb. for 0.01 per cent. of 
sulphur, indicating that 0.01 per cent. weakens the steel 
by 100 lb, r square inch. 

Second Method.—The heats were classified according to 
their sulphur content, the results bow J shown in 
Table IX. and in Fig. 4. Thesecond method corroborates 
the first in showing that sulphur has little influence upon 
the strength of acid steel. 


Errect of CARBON ON AciD STEEL. 


Having found the effect of manganese and phosphorus, 
it mes possible to correct the original line so as to 
determine the value of carbon. It so happens that the 
heats of higher- carbon are at the same time of higher 
manganese. This makes a double correction, as an allow- 
ance must be made for the greater amount of manganese 
and for the greater effect of this element in steels of 
higher carbon. The allowances are made in accordance 
with Table VII. The result is to drop the upper end of 
the line more than the lower, and thereby decrease the 
angle which the line makes with the horizontal, this angle 
measuring the effect of carbon. 

In allowing for agen sO very little change is made 
in this angle, as the proportion of phosphorus is nearly 
the same in the low and in the high-carbon steels, but the 
whole line is lowered, thereby giving a lower value for the 
point where the prolongation of the line intersects the 
ordinate of zero carbon. Table X. gives the ‘corrected 
values which are plotted in Figs. 5 and 6. The lines A A 
and BB are copied from Fig. 1 ; the lines A,A,and B,B, 
represent the allowance for manganese, and the lines 
AsA3 and B;B; are corrected for both manganese and 

hosphorus. The line A;Az; indicates a value of 1000 Ib. 
‘or each 0.01 per cent. of carbon, when the combustion 
method is used, and it intersects the zero ordinate at 
40,000 lb. The line B;Bs; indicates a value of 1140 Ib. for 
each 0.01 per. cent. of carbon when the colour method is 
used, and it intersects the zero ordinate at 39,800 lb. 
Errrcot OF MANGANESE ON Basic STEEL. 

First Method.—The bars were divided into high and low 
manganese, as shown in Table XI. The res show an 
increasing value for manganese as the car increases, 
thereby agreeing with the work on acid steel. In the 
first group, composed of heats of =) steel, the value 
of manganese is practically zero. is is the same thing 


_|as saying that the decrease ip manganese content from 
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TABLE XII.—Classification of Basic Heats According io 


























































































































TABLE VIII.—Drvision or Heats To Determine THE Errect or SULPHUR ON AcID STREL. Content of Mf 
Norg,—In the eighth column both carbon and phosphorus are valued at 1000 Ib, for 0,01 per cent. ; the figure for N < * ‘ Nase x 
manganese is taken from Table VIL. Nore.—In the last column a value of 770 Ib. is given to 0.01 
Bo ne oe ae ae bg Oe Se ee as peer ent. Of carbon, and 1000 Ib. to 0.01 per cent. of phosphorus, 
| HEMI 5 
| CHEMICAL CoMPOSsITION. | ULTIMATE STRENGTH. Chemical | Ultimate 
Limite of | ptstive | Lhe Beata es “lwaisber| Prodect of Compantion. Strength. 
Carbon. Sulphur. | | i pate meeirence macs of fe } im Two ‘ — 
| ctu ue . r eats. | Columns, imi 
| Carbon. Phosphorus. Manganese. | Sulphur. Records. | Sulphur (Cent. sul. —_ Limits ot | $ | r 
| | Alone. phur. Carbon. Manganese. | m | igs : $ 
per cent. percent. | percent. | percent. per cent. Ib. per Ib. p. sq. in. Ib. p. eq. in. | = g A a | 
8q. in. 3 s a F] ~ 
High ..| 0.1154 0.0587 0.424 0. & 0 = 
0.075 to oaze{ tow "") 0.1079 | 0.0601 0.300 | 00523 | 57008 | | ¢ mie |e 
Diff. .| 0.0075 0.0086 0.034 0.0134 1,767 | -143 —107 50 — 5,350 A) OD) ja] 8 
High ..| 0.1467 | 0.0600 0.439 0.060 | 61,582 | = cals | ——|——— 
0.125 to 0.174 ow ..| 0.1485 0.0526 0.435 | 0.0509 | 60,398 | per cent.) per cent. re | yd 94 per | Ib. per 
iff. ..| 0.0018 007: i ¥ } ” | ” | cent. | cent. | cent. | sq. in. | sq. in. 
Hish -| atom | oboe ao. a ian, oe 131 | +57,640 | 0.05 to 0.09 | 1210.0397/0.0075| 0.081 | 45,803 | 42,706 
0.175 too.ses{ [Lom ..| 0.1987 0.0553 0.462 0.0190 | 66,181 | | | 0.10 ,, 0.14 | 56/0.0327'0.0073| 0.120] 45,674 | 42,426 
Diff. | 0.0014 | 0.0051 0.026 | 0.0138 | 1,801 | +4235 | +170 58. | + 9,860 | Below J | 0.15 ,, 0.29) 18/0.0388/0.0072; 0.191 | 45,961 | 42,254 
lHigh "|| 0.2490 | 0.0596 0.486 0.0576 | 70'985 | , 0.075 } | 0.30 ,, 0.39 | 16/0.0608 0.0097 | 0.354 | 48,034 | 42,390 
0.225 too. {jLow 0.2435 0.0530 0.483 | 0 0488 70,550 | | 0.40 ,, 0.49] 34/0.0682 0.0091! 0.488 | 47,981 | 42 205 
|Dift 0.0055 | 0.0066 0.003 | 0.088 875 | -805 —1017 22 | —229,874 | 0.50 ,, 0.59 | 410.0663 0.0133, 0.508 | 51,133 | 44,693 
‘High *.| 0.9067 0.0526 0.588 | 0.0597 79,650 | y 0.26 ,, 0.29 7|0.1103 0.0079 0.259 50,056 | 40,773 
0.275 to ase{ [Low ..| 0.3062 0.0419 0.517 | 0.0875 78.363 | 0.075 } | 0.80 ,, 0.39} 114 0.1458 0.0098 0.863 | 54,110 41,904 
‘Diff. ::| 0.0005 | 0.0107 0.021 | 0.0122 | 1,987-, —s87 276 EO | —13,800 to || O40 », 0.49 | 24210.1668 0.0089 0.441 | 57,036 | 43,203 
‘High ||| 0.8499 0.0496 0.546 | 0.0574 83'526 | ’ 0.224 | 0.50 ,, 0.59 | 110}0.1744|0.0125 0.531 | 59,316 | 44,638 
ages to 0.874 iLow ..| 0.8503 0.0432 0.527 | 0.0460 | 82,615 | | 0.60 ,, 0.69 | 26)0.1887 |0.0154 0.622 | 61,862 45,793 
Diff. ..| 0.0004 | 0.0064 0.019 | O.0114 9 —221 —194 120 | —23,289 | 0,095. (| 050 » 0.89) 6110.2678/0.0080) 0 995 | 65,858 | 42,349 
\High |.| 0.8008 | 0.0487 0.527 | 0.0543 87,475 | , to. J | 0.40 ,, 0.49 | 221/0.2689/0.0101' 0.446 65,949 44,236 
0.875 to aza{ [Low “| 0.4007 0.0363 0.509 | 0.0424 | 86,830 | 0.874 || 0-50 4, 0.59 | 102/0,2668 0.0180 0.532 67,565 | 45,723 
|Diff | 0.0014 | 0.0074 0.018 | 0.0119 615 | —531 —446 103 | —45,938 0.60 ,, 0.69 |  28/0.2695 (0.0139, 0.624 69,467 | 47,327 
0.425 to 0.4744 |Low 0.4462 0.0386 0-512 | 0.0551 | 98,721. | ; Paras | neta 3 
42 47 Ww ° . 51 | 0. | , 
|Di 0.0060 0.0082 0.017. | eo ee 303. | 285 $6 | —24510 TaBLe XIII.—Effect of Manganese upon Basic Steel. 
High 0.4944 04380 | 0.518 | 0.0519 | 97,911 | ae ‘ ps a tak ar a aa >on ce nea a 
0.475 to 0.624 4 [Low 0.4975 0.0347 0.520 |” 0.0426 | 98,586 | | Manganese 
\ Diff. 0.0031 0.0083 0.002 0.0093 —625.| —565 | —608 42 | —25,536 rae 
High 0.5421 0.0405 0.500 | 0.0510 | 108,665 | : ~ = 
0.625 to0.674 | Low 0.6617 | G.osoz 0.490 | 00422 | 101,027 | 9 pe Piece Pd tees le a . 
i . 0.010: ¥ | 9 9 ; | Per | er r er er 
|High 0.5897 oa ord | pero “ation haga } 3 498 ad +19,344 2 Cent.| Cent. | Sent. Cent. | Cent. Cent. Cent. 
0.575 to nn Low 0.6827 | 0.0360 0.480 | 0.0817 | 106.245 4 f OG | 050 | Oss | O80 | A | O60: O55 | 0.00 
Diff 0.0070 0. .027 ) | | 7 1 | | | Ree od 
ae —_ 0.0086 | 2805 FOR) FMT | +6648 ct.| (tb. per | Ib. per | Ib. per |Ib. per Ib. per Ib. per 
Total.. | 676 67,802 | sq. in. | sq. in. | sq. in. | sq. in. | eq. in. | sq. in. 
Bast SF 650 | 1100 | 1650 | 2200 | 2750 3800 
Average .. os el i Teme . a —100 0.10 | 650°| 1300 | 1950 | 2600. 3250 3900 
| a 0.15 | 750 } 1500 | 2250 | 3000 3750 4500 
ee eae ene ee 0.20 | 850 | 1700 2550 | 3400 4280 5100 
TaBie 1X.—Ctassification of Acid Heats according to | TABLE XI.—Division of Heats to determine the Effect | 25 | aR -- aR i Rag 
. . : 5 
Content of Sulphur. of Manganese upon Basic Stee. 0.35 | 1150 3300 | 3450 | 4600 5750 0900 
Nore. —In the last column a value of 1000 Ib. is given to 0.01 per | Nore.—In the eighth column a value of 770 Ib. is given to 0.01} 0.40 | 1250 | 2500 8750 | 5000 6250 = 7500 
cent. of both carbon and phosphorus ; the figure for manganese | per cent. of carbon, and 1000 Ib. to 0.01 per cent. of phosphorus. J 1 \ | | 
is taken from Table VIL. OU eg eee ae RL meee gay es La a, - Sse yg RAS za 
‘aur —______— | ie ot of ed per cent. The results are tabulated in 
7 emi able ° 
_ | Chemical Composition. Suen Composition, | Ultinate Strength. (To be continued.) 
E i | 
. ; _ o ao ! j 
Leite = 4 | : rr 8 Limits 2 # ¢ | $6 YorxsuirE Tramways.—On Thursday, November 10, 
Carbon. | 5 E g 2 g0e¢ z Carbon.| —§ & E = 4 =s |aparty of visitors inspected the tramway system of the 
5 = 2 HI & ger 3 s ‘2d = 3 FE g 3 le ® ise aketield and District Light Railway Company. Wake- 
s| 3 g & 432 3< ok 4 2 s 2 g @.%3° g field is the centre of operations. The main route runs to 
5] 2 = a 3 $8 2 bg ges 5 3 8 S A a ipae $+ & | Leeds through the colliery districts of Outwood, Lofthouse, 
a| 0 a aj) @)<° |< ai8\¢3 s = & ©. 283 | Robin Hood, Rothwell Haigh, and Stourton. At Thwaite 
per cent. | per per per | per Ib per| Ib per a 216 - bd <a |4°<ig0% Gate the system joins up with that belonging to the 
| cent. cent. cent.| cent. sq in. 9q. in. | per Pee ogee Rh sur: igor cnas! que] fh war (ib ay “ municipality of Leeds; and during the last day or two 
0.075 {58 | 01601 0.9519 0.425 |0.0474 61,689 | 4u,169 pA dent. | sq.4n. |sq. fn, sq, in. | *hrOugh cars have been run from Wakefield to the heart 
ni 68 | 0.1457 0.0546 0.444 |0.0547 61,097 40,561 0.020 ¢ High | 5g |0.0622| 0.0091 0.408| 48,152 | a of Leeds. Another branch of thesystem connects Wake- 
aes} 2 1 Ses | cae Gustine! ate | on to { ton 77 0.0322) 0.0073 | 0.118) 45,669 field with Horbury and Ossett, while a third brings into 
Ah wens | .07 ,195 40,717 0.074 | Diff... 0.0300) 0.0021 | 0.290| 2,483 | —37  —1 |close touch two other districts on’ the opposite bank of 
0.925 44 | 0.8345 0.0401 0.518 |0.0431/ 80,478 | 39,903 | 9.075 ( High | 64 (0.0968/ 0.0086 | 0.486 | 50,726 the Calder—the suburb of Belle Vue and the village of 
to 1 37 | 0.3288 0.0470 0.527 10.0495 80,798 39,865 Ae ee Boa Be Sandal Magna. So far these are the only. lines’ which 
037 | 60 | 0.3256 0.0499 | 0.533 |0.0544| 80,67 39,609 0.124 | Diff. | .. 0.0012) 0.00038 | 0.128} 1,281 | 1177 92 the co has structed and uipped ; but it is 
51 | 0.8203 0.0582 0.536 |0.0612) 80,582 39,776 | 0.125 f High 63 0.1555/ 0.0121 | 0.497 | 56,680 | ne Sas rqaerer pe ag 
; . to Low 66 0.1488) 0.0112 | 0.874/ 54,887 contemplating some extensions. : It has lately taken over 
ois ( $3 04356 0.0890 0.614 [0.0389 90,680 | 80,816 | 0.174 | Diff. | .. 0.0067) 0.0009 0.128) 1,793 | 1003 s2_| the powers of the West Riding Tramways Company ;and, 
to + 64 | 0.4878 | 0.0893. | 0.515 10.0500| go'ses | sorzso | O27 f High 120 0.2049) 0.0130 | 0.685| 62,370 | presumably, with them the obligation to construct tram- 
0.524 | 59 | 0.4290 0.0449 | 0.586 [0.0579 91,726 | 39.658 on , — 126 wee yond poy —— | s908 | asp |eaee between Normanton and Castleford, Castleford and 
2 , | oe AO . .124| 2, 2 “ 
Sepang pits. SU ocd |__| 0.225 ¢ Migh 128 (0.2495) 0.0123 | 0.532) 67,058 ae eaan Pontefract and Knottingley, and Pontefract 
T x Ca ; to | Low 135 (0.2474) 0.0008 0.415 | 62,528 and Featherstone. 
ABLE X.—Effect of Carbon upon Acid Steel. 0.274 | Diff. | .. (0.0021| 0.0025 0.117| 4,580 | 3893 , 333 
Nore. —In calculating the last column a value of 10001. is given | 9.275 ( High | 60 (0.2907) 0.0123 0.525 69,593 | CANADIAN TELEGRAPHY.—At the close of last year the 
to 0.01 percent. of phosphorus ; manganese is rated according to to { Low | 65 |0.2960) 0.0090 | 0.408 | 67,144 | | Canadian Government owned 58974 miles of land tele- 
Table VIL. 0.324 Dift .. (0.0058, 0.0033 0.117, 2,449 | 2286 | 195 | graph and 397 miles of submarine cables, making a total 
| eee Lae osait| one inae' tan of 62944 miles. The number of offices represented by this 
Chemical Composition Ultimate 0.374 | Dit... 0.0008) 0.0087 | 0.115| ‘2184 | 2171 | 189 | Mileage was 259, and the number of messages sent last 
g | Strength. 0.375 ( High | 6 0.8038 | 0.0150 0.583 | 82,69! year from them was 96,500. The numberof messages 
- 21 { bow 5 0.3924, 0.0080 0.398 | 73,741 transmitted is, primd facie, small; but Canadian Govern- 
be 0.424 \ Diff. _ .. 0.0014, 0.0070 0.185| 8,954 | 7691 | 416 | ment telegraph lines have been established “erga 
Class. ee . aR RR | es | in remote and thinly settled districts, which did not 
2 z Ss isn°3 : attract joint-stock telegraph enterprise. The longest 
¢ ; oe ee : Fees Second Method.—The bars were classified according |lines owned by the Canadian Government are the 
8 e | § ze «= & & | to their content of manganese, as shown in Table XII. | Anticosti, 223} miles; the Qu ’Appelle and Edmonton, 
5 § | @ #5 8 wes and in Fig. 7. The line of very low carbon and | 5984 miles ; the Ashcroft and Quesnelle, 215 miles ; the 
o Ee ee <° |<" |low manganese steels shows that in the absence of | Dawson and Boundary, 1845 miles; and the Port Simpson 
rm ee See | he wl ee manganese the strength is raised by iron oxide or by | and Aberdeen, 2024 miles. The revenue collected from 
cont, | ceet. | cent. | oo. in jon per |some other agent. In steels of higher carbon less oxygen | the Canadian Government telegraph lines in 1903 was 
0.1520 | 0.0565 | 6.440 | 61,806 | 65,676 |18 present owing to the protecting power of carbon, | 132,422 dols. The working expenses of the year were 
0.1718 0.0570 0.453 63,637 , 57,216 | and the decrease in strength with decrease in manganese | 373,348 dols., so that the lines were worked at a loss of 
0.2486 | 3.0537 | 0.497 | 72,185 | 64,875 | holds down to a content of 0.3 per cent. Consider-,| 240,926 dols. This loss will, no doubt, be converted into 
Acid test-bars; | 0.3268 0.0480 0.529 | 80,626 | 72,472 | ing only the lines representing steels with from 0.075 to | a profit.as settlement advances. . The telegraph business 
carbon by com: -) 0.8600 | Cats 0.588 | 88.886 | 75,744 | 0.224 per cent., and with from 0.225 to 0.374 per cent. of | of Canada from Quebec westward is in the hands of the 
on | 0.8943 | 0.0419 0.526 | 87,155 | 78,996 carbon, and . h : h Co d the 
04357 | 0.0884 0.519 | 91'978 | 83.273 n, and pursuing the same course of reasoning as|Great North-Western Telegrap mpany . ani ; 
0. 0.0871 | 0.518 95,052 | 86,917 explained in the valuation of manganese in acid steels, it | Canadian Pacific Railway Company, while in the mari- 
0.5130 | 0.0858 | 0.513 | 99,795 | 91,605 | rs that above the limit of 0.3 per cent. of manganese | time provinces telegraphic communication is carried on by 
0.1489 | 0.0562 0.443 | 63,072 | 56,936 e effect of each unit of that element is greater in the | the Western Union Telegraph Company. The length of 
0.1600 0.0564 | 0.453 | 64.379 | 58,061 steels of higher carbon. In the acid steel the value at zero | line which these three organisations had in operation at 
Pg ea 0.2437 0.0541 0.491 | 72,980 | 65,823 | carbon was zero, the effect of 0.01 per cent. of manganese | the close of last year was 30,486 miles, as compared with 
carbon by colour | 3255 | 0.0434 | 0.519 | 83,168 | 75 686 | ina steel of 0.1 rf cent. of carbon was 80 lb., and this | 30,216 miles in 1902, 30,194 miles in 1901,:and 30,71 7 
0.3534 0.0403 | 0.515 | 87,012 | 79,762 | effect increased 8 Ib. with each rise of 0.01 per cent. of | miles in 1900. The length of wire stretched was ) 452 
0.3827 | 0.0964 | 0.613 | 90,742 | 83,667 | carbo les 1 = pag ee eedies in 1901, 
0.4112 | 0.0351 | 0.506 | 94,689 | 87,702 | “*2OOR. miles in 1903, 86,207 miles in 1902, 82,335 mutes 1) 1. 
| aor ae In basic steel the value of 0.01 per cent. of manganese | and 80,604 miles in 1900. .The number of offices in 190: 


0.408 per cent. to 0.118 per cent. did not decrease the 
strength, which is entirely in accord with the theory 
before advanced, that oxide of iron strengthens steel. 





was 2745, as compared with 2696 in 1902, 2691 in 1:0, 
f telegrams forwar: el 


"? 
Joy 


at zero carbon is 90 lb.; the effect per 0.01 per cent. of 
manganese is 130 ]b., and the increase in effect due to a | and 2680 in.1900. The number of t § forwar 
rise of 0.01 per cent. of carbon is only 41b. In the acid | was 5,218,300 in 1903, as compared with 5,316,350 in | 
steel the base is 0.4 per cent. of manganese ; in the Lasic ! 5,105,280 in 1901, and 4,960,414 in 1900, 
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COAST EROSION. 


Av the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 8, Sir Guilford 
L. Molesworth, K.C.LE., Peesident. in the chair, two 
papers were read—namely, ‘‘ Coast Erosion,” by Mr. 
‘A. E. Carey, M. Inst. C.E., and ‘‘ Erosion on the 
Holderness Coast of Yorkshire,” by Mr. E. R. Matthews. 
The following are abstracts of these papers :— 

The first paper points out that, in the struggle between 
sea and land, the frontiers of England are being con- 
tinuously pushed back, but land-wastage from this cause 
is a matter which is left almost entirely to those imme- 
diately concerned. If the bank of a river bursts, similar 
apathy does not prevail, Scot is levied, and the damage 
is made good ; -but an irruption of the sea is, generally 
speaking, looked upon as a thing unavoidable and beyond 
control. The evils‘of the present lack of system are due 
to sporadic ‘activity, an excess of anthorities, and an 
absence of general control. The author describes the 
evolution of a seaside village, subject to intermittent 
inundation, into a watering-place, in front of which it is 
sought to trap the whole of the travelling shingle, with 
disastrous results to leeward and frequently to the town 
itself when its borders are extended. He cites as an 
analogous situation the plight of riparian land-owners, 
should one owner farther up-stream have the right to 
dam or divert a river at will. i 

The author suggests that a short Act clearly defining 
the law. is-the first requirement, and urges that a new 
body should be created; with the special function of 
dealing with the foreshores of England and Wales as a 
whole, unfettered by the restrictions now existing. He 
then details the functions and powers with which he 
thinks this ‘‘Coast Commission ” should be invested, and 
points out that under the title of ‘‘mundbriech” the 
Cinque Ports formerly enjoyed similar rights under Royal 
Charters. He also suggests the division of the necessary 
expenditure between the Treasury, the local authorities, 
and the landowners, and the rights which should be con- 
ferred upon the Commission in the possible acquisition of 
foreshore lands, as well as their management. ; ; 

He suggests that the Commission should appoint six 
district engineers, or coast wardens, for the following dis- 
tricts :—Berwick-on-T weed to the north of the Humber ; 
the south of the Humber to the Essex shore of the Thames; 
the Kent shore of the Thames to Poole Harbour (includ- 
ing the Isle of Wight); thence to the Severn, the Welsh 
Coast, and thence to the Scotch border. : 

He points out that one advantage of a single authority 
to deal with the entire coast-line would be its capacity to 
make use of surplus shingle or other material to tune up 
a threatened coast-line to safety. By this means, he 
thinks, safety could often be secured at a comparatively 
insignificant cost.. The problem, if studied as a whole, 
would prove far less formidable than as now, when it has 
tobe dealt with piecemeal. He shows how impossible it 
isin many cases for local governing bodies to do anything 
effective, owing to the magnitude of the problem, the 
conflict of interests, and the want of adequate authority. 

The paper is not intended to set out the’ principles and 
practice of defence measures from an engineering stand- 
point, but to deal with the matter from the administra- 
tive side. It then briefly describes the actual coastal con- 
ditions along the six districts enumerated, the principal 
localities of active coast erosion being from Bridlington to 
Spurn Point, and along the East Anglian coast. 

In connection with the accretion of shingle at Dunge- 
ness, the author points out that apparently the rate of 
accretion is diminishing. He attributes the growth of 
this accretion primarily to deep-sea currents rather than 
to littoral movement, as the addition to the volume of 
Dungeness appears to be about 200,000 tons per annum, 
whereas the quantity of shingle in circulation west of 
Hastings is only 60,000 to 70,000 tons per annum, and 
merely a small portion of this passes to the eastward. 

_ By means of a skeleton map, the geological stratifica- 
tion along the coast-line of England and Wales is shown, 
also the principal localities of erosion. The author points 
out that if Professor Darwin’s view, on astronomical 
grounds, that the tides had within geological times a 
vertical range twice as great as at present, be correct, it 
helps to explain existing coastal phenomena. He holds 
as not proven the cued Bosc within the historic period 
any general or local subsidence of the sea bottom has 
taken Bry, From the position of Roman coins dis- 
covered at Rossall, it is inferred that there the level 
of sea and land has remained constant since the period of 
the Roman occupation. 

The author briefly enumerates the salient geological 
features of the coast-line, and points out their connection 
with the relative rates of erosion. He then deals with 
the artificial causes of erosion, and quotes the report of 
the British Association for 1895, that this is largely due to 
the abstraction of muterials from the foreshore and the 
construction of badly-designed preservation works. As a 
guide to the solution of the general problem, a statement 
1s given of the practice in other countries with regard to 
_ io and obligations of the State in foreshore 
juestions, 

_ in conclusion, the author details the efforts in 1903 of 
the East Anglian municipal authorities to deal by united 
action with’ the question on that coast. These have 
resulted in absolute deadlock, owing to the absence of 
expert opinion, neither the Board of Trade nor the local 
co:nmittee being prepared to initiate measures of defence. 
Me .ntime the ravages of the sea are unprecedentedly 
severe, 

_ ’'bhe second paper deals with the effects of erosion on 
;. * most strong: . attacked portion of the English sea- 

ird—namely, thecoast between Bridlington and Spurn 
livad, and gives an account of the remedial measures 
Which have been adopted at Bridlington and at other 


—— and of their effects upon the foreshore. Almost 
the whole of this coast-line ‘is being eroded at an average 
rate of about 3 yards per annum ; and on the assumption 
of continuous erosion at that rate it is calculated that 115 
square miles of land have disapp between Flam- 
borough Head and Kilnsea (a distance of 40 miles) since 
B.C. 55; and in that time the sea has encroached upon the 
land 34 miles. The bed of the sea is also being eroded. 
The eroded material is carried in a southerly direction, 
and much of it is es pone at Spurn Point; but the 
author is of opinion that a large portion finds its way 
into the estuary of the Humber, and that some of it even 
crosses that estuary and is deposited on the Lincolnshire 
coast. 

The paper describes the various works that have been 
carried out from time to time with the object of protect- 
ing the coast at Bridlington, Hornsea, Withernssa, and 
Spurn Point. During the past thirty-five years the Cor- 
poration have spent about 73,000/. in protecting the north 
foreshore of Bridlington, the south foreshore being main- 
tained by private landowners. The sea-defence works at 
Bridlington consist of sea-walls built along the shore and 
groynes projected across the foreshore either at right 
angles to the coast-line or approximately so. Some of 
the walls are constructed of timber, with a filling of 
block chalk ; others are of concrete and masonry. Their 
design is described and illustrated in detail. 

The earlier heavy timber ib foxes consisting of timber 
frames filled with chalk, proved fairly effective in break- 
ing the force of the waves, but were too high to have 
proper effect in causing accretion on the foreshore. The 
later construction of four long, low timber groynes, how- 
ever, had the result of causing within three years the 
accumulation of 500,000 tons of sand on the foreshore, 
raising the beach to an average height of about 4 ft. over 
an area of 26,000:square yards; and a further nine 
groynes of the same kind have had a similar effect. The 
protective works at Hornsea consist of ‘groynes and 
timber breastwork, carried out by private enterprise. At 
Withernsea, six groynes and a sea-wall along the whole 
frontage have been of great service in maintaining the 
foreshore. The timber groynes erected by the Board of 
Trade between Kilnsea and Spurn Point and at the 
Point have been very successful, and have resulted in the 
i ipaaatate of an immense quantity of shingle and 
sand. 


The author then proceeds to consider what measures | h 


are needed for the protection of the whole of the Holder- 
ness coast, and suggests that a continuous permanent sea- 
wall along the whole length, and also ten long groynes 

r mile would be required. He is of opinion that the 
atest type of sea-wall and groyne constructed by him 
at Bridlington would be suitable,’ and he finds that 
the cost of the suggested works on this basis would 
be about 1,247,0002., of which 110,000/. would be for 
groynes. On the other hand, the value of the land 
swallowed up by the sea in the thirty-three years’ life 
of the groynes would be about 34,0002, or only 
about one-third of the cost.of the groynes alone. Con- 
sequently it is impossible that the landowners should 
bear the cost of protection, and the question naturally 
arises, ‘‘Who should bear it?” . The author strongly 
urges that this is a matter.of national importance, and 
that just as the Board of Trade protects Spurn Point, 
and 4 miles of coast line adjoining it, so the whole of the 
coast-line between Kilnsea and Bridlington should be 
protected by them against. the inroads of the sea. 

The paper concludes with some particulars of what is 
being done by Government in Holland and Belgium 
to protect the foreshores of those countries, and of the 
amount of money devoted by the Belgian Government to 
such work ; also with statistics of the loss of land through- 
out Great Britain in the years 1867-1900. 








CATALOGUES. 

WE have received from the Westminster Electrical 
Testing Laboratory a copy of their scale of fees for testing 
electrical plant and instruments of every kind. 

The Westinghouse Electric and Manufacturing Com- 
pany,’ Limited, of Norfolk-street, W.C., have sent us a 
copy of their new price-list of direct-current motors, the 
standard sizes of which are rated at from # brake horse- 
power up to 100 brake horse-power. P 

The International ‘Electric pagers Company, of 
Clun House, Surrey-street, W.C., have sent us a descrip- 
tion of an electrically-driven coal-hoisting plant erected 
by them at the Noel-Sart-Culpart Collieries, Belgium. 
The machine lifts 400 tons of coal per day of 10 hours, the 
height of the lift being about 425 ft. The power necessary 
is Tormished by a 230-kilowatt three-phase alternator, 
driven by belting from a Van der Kerchove engine. 

The Brush Electrical Engineering Company, Limited, 
Loughborough, have issued an illustrated price-list and 
specification of their direct-current motors from } to 40 
brake horse-power for all voltages up to 500, The list 
is finely printed, and includes leading dimensions and 
weights of open type, ventilated and enclosed machines, 
as well as a number of photographs showing various 
applications of the motors. ; 

essrs. William Johnson and Sons, Limited, Armley, 
Leeds, have sent us a pamphlet entitled ‘‘ The Utilisation 
of Waste Materials,” and dealing with the manufacture 
of bricks and tiles from stone chippings, clinkers, blast- 
furnace slag, sand, &c. process for revivifying spent 
lime from the purifiers of _ works, with good bricks as 
a by-product, is mentioned, and the pamphlet is illus- 
trated with views of grinding, crushing, and brick-making 
machinery. 

Messrs. peng one and Co., Limited, of Salisbury 
House, London Wall, E.C., have been engaged for the 
last two years in working out a system of manufacturing 








‘moving coil” electrical instruments in such a way that 





they may be easily verified and adjusted by the user. In 
a booklet just issued they give particulars as to the results 
of their labours, entering more fully into principles and 
details than is usual in a trade publication. A large 
range of standard sizes of their new instruments are now 
available, particulars and prices of which are included in 
the letterpress. 

We have received from the British Thomson-Houston 
Company, Limited, of Rugby, new editions of their 
pamphlets relating to field rheostats and motor-startin 
— which will supersede the data in ‘ their old 
catalogue. 

The Mirrlees Watson Sueew, Limited, of Scotland- 
street, Glasgow, have issued a circular concerning the 
Diesel oil-engine, the manufacture of which has been 
taken up by them. We note from this that the te 
capacity of these engines now at work ex 8 45,000 
brake horse-power. The consumption of crude oil : is 
—- not to exceed 4 lb. per brake-horse-power 
hour at full load, whilst at half-load it is but little 
inc: x 
The Key Engineering Company, of 4, Queen Victoria- 
street, E.C., have sent us a copy of their new price-list of 





‘* Bat” alternate-current meters, which they supply in # 


series of standard sizes covering the range of from 3 up 
to 500 amperes. The company also call attention to their 
transformers, which are made to stand either 3000 or 
6000 volts in the primary coil, and in sizes giving a current 
of from 10 up to 1500 amperes in the secondary. 

‘The Gloucester Railway Carriage and Wagon Cumpany, 
Limited, of Gloucester, have issued an excellently printed 
and capitally illustrated catalogue of railway passenger 
coaches and goods wagons, and also of electric tram-cars, 
which, we observe, have been supplied by them to a 
number of nce companies and corporations. We 
note that the firm are making a speciality of covered and 
open goods wagons built wholly of steel, which are sent 
in large quantities to India, The letterpress which faces 
the descriptions is printed in six different languages. 

Mr, E. F. Jarvis, of Middlesbrough, has sent us a 

mphlet illustrating water-cooling towers erected by 

im at different parts of Great Britain. The aggregate 

mounts up to an equivalent of many thousand horse- 
power. 
Messrs. Tangyes, Limited, of the Cornwall Works, 
Birmingham, have issued a new edition of their compre- 
ensive catalogue of vertical, semi-portable, externally. 
fired, and marine type boilers. 

Mr. H. Kremnitz, of the Prudential-buildings, Park- 
row, hears or sent us a circular drawing attention to 
his list of high-speed air-compressors, pneumatic ham- 
mers, pneumatic riveters, and similar tools and acces- 
sories, ; 

A pamphlet, capitally illustrated and giving very full 
particulars as to the construction of their direst oceans 


generators, has been sent us by the Brush Electrical Engi- ° 


neering Company, Limited, of Loughbérougs, These arg 
made in two patterns, open and semi-enclosed, and {Oy 
all the usual voltages up to 500. ; 

Messrs. Drake and Gorham, Limited, 66, 
street, Westminster, S.W., have published a book entitled 
“ Light and Power,” which describes the application of 


r 
af 


Victoria; 


electricity to slmost every domestic.and minor industrial. -.- 


duty. The illumination of country houses, and hotels is 


fully treated, and the utilisation of.steam, water, gas, or. 


oil. power for generating purposes is d |: Elec- 
trical cooking and heating and the driving of household 
fanaa are dealt with, and the hook is well and fully 
illustrated, : 

Premier Boiler Tubes, Limited, 28, Victoria-street, 
Westminster, S8.W., have sent us a pamphlet calling 
attention to the advantages of fitting nests of small ver- 
tical water-tubes in the flues of Lancashire and similar 
boilers. The Premier tubes can be fitted to any existin 
Lancashire boiler, and are claimed to allow very rapi 
steam-raising and to increase the evaporative efficiency of 
the boiler by 20 per cent. 

Messrs. Bruce Peebles and Co., Edinburgh, have 
issued a pamphlet describing the new steam railway 
motor-coach which they have designed in conjunction 
with Messrs. Ganz, of Budapest. e boiler, which is a 
source of difficulty in many similar vehicles, is in this case 
of very simple and ingenious construction. It consists of 
four concentric vertical steel cylinders, of which the two 
intermediate ones are connected by several hundred 
short straight water-tubes, the annular spaces into which 
the tubes enter being filled with water and steam. The 
fire-grate is underneath, and the flames circulate among 
the tubes and in the interior of the innermost cylinder. 
The top and bottom ends of the inner pair of cylinders 
enter recesses in a pair of annular flanges tightened longi- 
tudinally on the cylinders by means of bolts passing 
between them. The outer cylinders are connected in the 
same way. It will be seen that the boiler may be taken 
to pieces in an i time, and put together 
— by an intelligent labourer. The over-all dimensions 
of the boiler for a 35-horse-power motor are $2 in, in dia- 
meter by 45 in. high, and it works at a pressure of from 
260 lb. to 300 1b. The engine is. suspended horizontally 
underneath the framing, and quite independently of the 
boiler. It is connected to the driving-axle by gearing, 
the axle itself forming the third-motion shaft, the inter- 
mediate shaft carrying a clutch and two-s . All 
gearing is entirely inclosed, and works in oil, and the 
engine and gearing is spring-suspended, as in electric trac- 
tion practice. The engine is of the cross-compound type, 
with steam-jacketed cylinders 4.7 in. and 7 in. in diameter 
by 5.5 in. stroke. It develops 35 brake horse-power at 600 
revolutions, working compound, though provision is made 
for admitting live steam to the low-pressure cylinder when 
starting. Slide-valve gear is employed for both cylinders. 
By the removal of a few bolts the engine and gearing can 
be easily withdrawn for inspection or repairs. : 
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LAUNCHES AND TRIAL TRIPS. 


Tur Ottensen completed a ewer ggg ey trip off the 
River Tyne on Friday, the 2ist ult. This steamer has 
been built by Messrs. Swan, Hunter, and Wigham- 
Richardson, Limited, to the order of the Deutsch-Aus- 
tralische D. G., of Hamburg, and is intended for their 
service between Hamburg and Australia. She is 380 ft. 
in length by 49? ft. beam. The propelling machinery 
has also been constructed by Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, and consists of a set of 
four-crank quadruple-expansion engines on the Yarrow- 
Schlick-Tweedy system. On the trial trip they worked 
without the slightest hitch. 


On Thursday, the 27th ult., the new steel screw steamer 
Esparta left the Alexandra Wharf alongside Messrs. 
Workman, Clark, and Oo.’s south yard, and pi 
down Belfast Lough for adjustment of compasses and 
steam trials. The Esparta has been built by Messrs. 
Workman, Clark, and Co., Limited, for the Tropical 
Fruit Steamship Company, Limited, of Glasgow. She is 
345 ft. long, and has a gross tonnage of 3500 tons. The 
engines and boilers were constructed by Messrs. Work- 
man, Clark, and Co., Limited, at their Queen’s-road 
Works. On the run to Ardrossan a speed of over 14 
knots was attained, this being considerably in excess 
of the speed guaranteed. The performance of the vessel 
was considered exceedingly satisfactory by the represen- 
tatives of the owners. 


On Saturday, the 29th ult., the s.s. Clarissa Radcliffe, 
built by Messrs. Ropner and Son, of Stockton-on-Tees, 
made her official trial trip in the Tees Bay. This vessel 
has been built to the order of Messrs. Evan Thomas, Rad- 
cliffe, and Co., Cardiff, and is 363 ft. in length, with a 
dead-weight carrying capacity of over 7500 tons. The 
engines are of the triple-expansion type, built by Messrs. 
Blair and Co., Limited, of Stockton-on-Tees, and designed 
to yield about 1800 indicated horse-power. There are 
three main boilers working at 160 lb. pressure. The trial 
trip was a very satisfactory one (a speed of over 1] knots 
being attained), and at its conclusion the vessel proceeded 
to Cardiff to load for Port Said. 

On Saturday, the 29th ult., the new steel screw steamer 
Star of Scotland steamed down the Belfast Lough for a 
trial of her speed and adjustment of compasses. The new 
steamer has been built and engined by Messrs. Workman, 
Clark, and Co., of Belfast, for the owners of the Star Line 
of steamers, Messrs. J. P. Corry and Co., of London. and 
Belfast. She is 440 ft. long, with a gross tonnage of 8000 
tons. The three main holds, having a capatity of 
300,000 cubic feet, have been completely insulated and 
prepared for the reception of cargoes of chilled and frozen 
meat, For the preservation of these cargoes an installa- 
ti6n of refrigerating machinery by Messrs. J. and E. Hall 
has been fitted up. The engines and boilers, which have 
been constructed at Messrs, Workman, Clark, and Co.’s 

:Queen’s-road. Works, worked most satisfactorily: on trial. 





On Tuesday, the 1st inst., Messrs..Osbourne, Graham, 
and Oo., of Hylton, Sunderland, sent the steel screw 
steamer. Needwood on her official loaded trial. This 
vessel has been built to the order of Messrs. William 
France, Fenwick, and Co., Limited, of London. and 
Sunderland. The-engines have been built by the ,North- 
Eastern Marine Engineering Company, of Sunderland, 
and have cylinders 20} in., 33 in., and 54 in. in diameter, 
with a 39-in. stroke, steam being supplied by two large 
boilers working at 180 lb. pressure. On the average runs 
over the measured mile a speed of 10} knots was attained, 
this being considerably in excess of the contract speed, 
and the trial was regarded by all.on board as most 
satisfactory. 





The new Swedish ironclad Mannligheten, built at the 
Kockum shipyard, Malmé, Sweden, had a most satisfac- 
tory trial trip in the Sound on Tuesday, the 1st inst. 
The trial lasted five hours, and the contracted speed was 
exceeded. The highest speed recorded was 17.08 knots, 
and the average speed 16.08 knots; the engines indicating 
7400 horse-power. 





Messrs. Swan, Hunter, and Wigham - Richardson, 
Limited, have just completed for the Ungaro-Croata 
Company the Salina, a nger steamship measuri 
234 ft. in length by 30 ft. beam. The vessel is fit 
with quadruple-expansion engines, balanced on the 
Yarrow-Schlick-Tweedy system. The trial, run on the 
2nd a. was most successful, a speed of 144 knots being 
attain 


On Thursday, the 3rd inst., the twin-screw steamer 
Argentina, built by the Grangemouth and Greenock 
Dockyard Company, at their Grangemouth yard, for 
owners in Buenos Ayres, for service on the River Plate, 
proceeded down the Firth of Forth on her trial trip. The 
vessel measures 210 ft. by 35 ft. by 10 ft. 6 in. moulded, 
and she is propelled with two sets of triple-expansion 
engines, having cylinders 11 in., 18 in., and 30 in. in 
diameter, with a 32-in. stroke, and supplied with steam 
at 185 lb. pressure by two large single-ended boilers. 
The machinery has been supplied by Messrs. Muir and 
Houston, Glasgow, and throughout the trial trip worked 
with the utmost smoothness. The speed attained on a 
two hours’ trial from Inchkeith to Oscarlight was 
104 knots. 


On Friday, the 4th inst., the s.s. Adamton, built b 
the Northumberland Shipbuilding Company, Limited, 
Howdon-on-Tyne, to the order of Messrs. John Cory and 








‘Bons, Limited, Cardiff, forthe Seyille and United King- 





dom Carrying Company, left the Tyne for her trial trip. 
Her dimensions are : ft. over 46 ft. breadth, ex- 
treme, and 21 ft. 74 in. depth, moulded. The vessel is 
designed to carry 4000 tons on a light draught. The 
machinery has been constructed by Messrs. Richardsons, 
Westgarth, and Co., Limited, Sunderland, with cylinders 
22 in., 36 in., and 60 in. in diameter, with a 39-in. stroke, 
steam being supplied by two large boilers, 14 ft. 6 in. in 
diameter by 10 ft. 6 in. Tong. with a working pressure of 
160. lb. per square inch. The trial trip in every way 

roved satisfactory, the machinery working without a 
Fitch, and a speed of 104 knots was easily attained. 





On Saturday, the 5th inst., the steel screw steamer 
Rags, built by Messrs. William Gray and Co., Limited, 
to the order of Mr. Hans B. Olsen, of West Hartlepool, 
was taken to sea for her trial trip. The vessel is of the 


ed | following dimensions :—Length over all, 352 ft.; breadth, 


48 ft. ; and depth, 27 ft. 4 in. y trey, engines 
have been supplied from the Central Marine Engine 
Works of the builders, having cylinders 24} in., 40 in., and 
65 in. in diameter, with a piston stroke of 42 in., steam 
being supplied by two large steel boilers adapted for a 
working pressure of 1801b. per square inch. A very satis- 
factory trial was effected, the average speed of ship being 
at ‘ne and the engines worked smoothly and without 
1tch. 





On Saturday, the 5th inst., the steamer Berlin, 
built by the Flensburger Schiffsbau lischaft to the 
order of the Deutsch Australische Dampfschiffs-Gesell- 
schaft, of Hamburg, left the Flensburg Harbour for her 
official trial trip. The chief dimensions of the vessel are 
as follow :—Length over all, 392 ft.; extreme breadth, 
48 ft. 7 in.; moulded depth, 30 ft.; having @ carrying 
yy of from 6750 to 7000 tons. On conclusion of the 
trial, the owner’s representatives expressed themselves 
in every way satisfied with the workmanship of both the 
hull and machinery. 





On aren § the 7th inst., Messrs. Furness, Withy and 
Co., Limited, launched from the Middleton Shipyard, 
Hartlepool, the large steel screw steamer Pontop, which 
they have built to the order of the Peareth Steamship 
Company, Limited, Newcastle-on-Tyne: The vessel is 
over 335 ft, in length. ire copes engines are being 
supplied y Messrs. Richardsons, Westgarth, and Oo., 
Limited, Hartlepool, with cylinders in., 38 in., and 
64 in. in diameter, with a 42-in. stroke, steam being 
supplied by two single-ended boilers, 15 ft. 3 in. by 
10 ft. 6 in. long, at 180 lb. pressure. 


Mr. D. M, Cumming launched, on Monday, the 7th inst., 
from Blackhill Shipyard, Glasgow, a steel twin-screw 
ferry steamer waaned” the W. F. Vint, and built to the 
order of the Sunderland Corporation for the cross-river 
traffic on: the River Wear at Monkswearmouth. The 
vessel, which is similar in arrangement to those recently 
launched from the’ same yard for the Clyde Navigation 
Trustees, is designed ‘to carry a large number of passengers 
on a light draught of water. The twin engines, which 
are of the vertical inverted direct-acting type, each having 
double cylinders 7 in. in disimeter, with a stroke of 9 in., 
and receiving steam from a vertical boiler, are bein, 
supplied by Messts. Smith Allan and Co., Eastw 
Engine Works, Pollokshaws, Glasgow. 


The trial trip of the s.s. J. D. S: Adolph, built by the 
Elsinore Iron Shipbuilding and Engineering Company, 
Elsinore, Denmark, to the order of the Steam Naviga- 
tion eeney ‘*Vendila,” of Copenhagen, took place in 
the Sound on Tuesday, the 8th inst., and was considered 
very satisfactory. e vessel is built of steel, and 
measures 247 ft. 6 in. by 37 ft. 4 in. by 17 ft. 2? in. depth 
of hold. The engines are of the triple-expansion type, 
indicating 800 horse-power. During the trial trip an 
average speed of 10.77 knots was attained. 


There was launched on Tuesday, the 8th inst., from the 
works of Messrs. Lobnitz and Co., Limited, Renfrew, a 
twin-screw self-propelling centre-ladder combined hopper 
and barge-loading dredger, built of steel, to the order of 
the North-Eastern Railway Company. The dimensions 
of the vessel are as follow :—Length between perpen- 
dicu 259 ft.; breadth, moulded, 45 ft.; depth, moulded, 
19 ft.5in. The dredger is capable of cutting her own 
flotation, and is constructed to d to a depth of 45 ft. 
below the light water-line when the ladder is at an angle 
of 45 deg. to the vertical. The hopper capacity is 28, 
cubic feet. The engines are of the twin-screw triple-ex- 
pansion type, the cylinders being 17 in., 27 in., and 43 in. 
in diameter, with a 27-in. stroke. Separate condensing and 
circulating plant have been provided, all the exhaust and 
waste steam both from main and auxiliary engines being 
led to the condensers, either condenser being fitted so as 
to be available for either engine. The gearing in the 
engine-room has_ been — for three speeds of 
buckets—viz., 18, 14, and 12 buckets per minute; and a 
special feature of the gearing is that either engine can 
drive the buckets at any of the three s his has 
entailed a considerable amount of trouble and labour in 
devising a suitable arrangement, but the difficulties 
encountered have been successfully overcome. Two sets 
of buckets are provided, the larger buckets measuring 
54 cubic feet capacity, for dredging in mud, and the 
smaller buckets measuring 35 cubic feet rye for 
dredging in clay and other hard material. The backs of 
the buckets are made of cast steel, with mild steel bodies, 
and lips of high carbon steel; the material for the lips 
having a resistance to tensile stress of 40 to 45 tons per 
ues inch, with an.elongation of 15 per cent. in a length 
of 5in. The pins and bushes in the buckets are of Had- 
field’s forged manganese stee]. There will be two steel 











cylindrical boilers, each 15 ft. in diameter, working at a 
pressure of 180 lb. per square inch ; Morison corrugated 
furnaces being fitted throughout. The whole of the wheels 
and gearing on the dredger are of cast steel, having double 
helical teeth, the wheels being made specially strong s0 
as to minimise the risk of breakdown and stoppage of the 
dredger. The tumblers are of high carbon cast steel, the 
bottom tumbler being fitted with a hard liner and revolv- 
ing upon a high carbon steel shaft. Messrs. Lobnitz and 
Co.’s patent device for excluding sand and grit, which: 
has been so successfully employed in connection wit): 
sand-pump dredgers, is being fitted for the purpose of ex- 
cluding sand and mud, and thus lengthening the life of 
the shaft. The ladder is a girder 100 ft. long, 7 ft. deep 
in the centre, and of massive construction ; and the com 
bined weight of ladder, bottom tumbler, buckets, and 
links, when finished, will amount to over 200 tons; one 
bucket, with the corresponding two links and pins, weigh 
ing 3 tons 15 cwt. The vessel has m named the 
David Dale, in compliment to Sir David Dale, chairman 
of the Way and Works Committee of the North-Eastern 
Railway Company. 


There was launched from the shipyard of Messrs. 
Cochrane and Sons, shipbuilders, Selby, on Wednesday, 
the 9th inst., the Drax, one of the largest trawlers (if 
not the trawler) which will sail out of the port 
of Hull. The vessel measures 132 ft. by 22 ft. by 12 ft. 
4in. depth of hold. Powerful engines are being fitted 
by Messrs, Chas. D. Holmes and Co., of Hull, which 
will drive the vessel at a high rate of speed. 


Messrs. William Simons and Co., Limited, Renfrew, 
launched on inom ag: 6 the 10th inst., complete with steam 
up ready for work, the twin-screw light-draught bucket- 
ladder hopper dredger Manar, built to. the order of the 
Secretary of State for India. The vessel is fitted with 
two sets of triple-expansion surface-condensing engines, 
supplied with steam from two: steel boilers, constructed 
for a working pressure of 160 lb. per square inch, and 
powerful manceuvring winches are placed at bow and 
stern for manipulating the dredger when at work. Inde- 

ndent hoist is provided for controlling the bucket 
adder, Ample accommodation is also provided for 
officers and crew. The Manar has been constructed 
under the direction of Sir A. M. Rendel, K.C.I.E., con- 
sulting engineer for the Indian Government. 


On Thursday, the 10th inst., the steel screw steamer 
Grof Tisza Istvan, built by Messrs. W. Dobson and Co., 
Low Walker, to the order of the Hungarian-Levant Steam- 
ship Company, Limited, of Budapest, for their Danube 
and Continental trade, left the Tyne for her official. trial 
trip. The vessel is of the following dimensions :—Length 
between Derpepttion’ans, 319 ft.; breadth, 45 ft. 3 in.; 
depth, moulded, 23 ft. 9 in., the dead-weight carrying 
capacity being 4500 tons on a light draught. The pro- 
pelling- machinery, which has. been constructed and fitted 
by the North-Eastern. Marine Engineering Company, 
Limited, at their Northumberland Engine Works, Wall- 
send-on-Tyne, consists of a set of triple-expansion engines, 
having cylinders 234 in., 39 in., and 66 in. in diameter, with 
a 45-in. stroke, steam being supplied by. two large steel 
boilers working at.a. pressure of 180 Ib. to the square 
inch. Notwithstanding. the stormy weather and heavy 
sea, the vessel easily maintained a speed on the trial run 
in excess of the. contract, and all present expressed them- 
selves as being highly satisfied. 


On Thursday, the 10th inst., there was launched from 
the yard of the Northumberland Shipbuilding Company, 
Limited, Howdon-on-Tyne, the screw steamer - 
mount, built to the order of Messrs. John Cory and Sons, 
Limited, Cardiff, for the Seville and Uni Kingdom 
psa fo Company, Limited. The machinery will be 
supplied by Messrs. Richardsons, Westgarth, and Co., 
Limited, Sunderland, with cylinders in., 39 in., and 
64 in. in diameter, with a 42-in. stroke, and two large 
boilers 15 ft. in diameter by 10 ft. 6 in. long, with a work- 
ing pressure of 160 lb. per square inch. The vessel is 
designed to carry 5200 tons on a light draught. 


There was launched from the shipyard of Messrs. 
Cochrane and Sons, shipbuilders, Selby, on Saturday, the 
12th inst., a steel screw trawler, named the Despatch, mea- 
suring 110 ft. by 21 ft. by 11 ft. depth of hold. The 
rns | has been built to the order of the Great Central 
Co-Operative Engineering and Ship-Repairing Company, 
Limited, of Grimsby, who are fitting her with powerful 
triple-expansion engines. 











INDIAN PopuLaTIon.—The security afforded by British 
rule in British India has had the effect of materially 
increasing the density of Indian population. In 1881 the 
territories under direct British control, or under British 
influence, had 253,896,330 inhabitants ; in 1891 the aggre- 
gate had risen to 287,314,671; and in 1901 it had been 
carried to 294,361,056. There was accordingly an increase 
of 40,464,726 in the two. decades. Account should be 
taken of the fact that Baluchistan contributed 840,746 to 
the aggregate for 1901, while the province was not included 
in the census of 1881. A similar allowance must be made 
for Kashmir, which contributed 2,905,578 to the gate 
for 1901, while it was not included in the sphere of British 
influence in 1881. The most densely-populated districts 
of British India are the Eastern Hivasla, yas, the Indo- 
Gangetic Plain, the Delta of Bengal, the Western an: 
Eastern Coasts, and Southern India. As a rule popula- 
tion appears to be densest.in the regions in which there 
is the greatest annual rainfall. This observation applies 
to the Eastern Himalayas, the eastern portion. of the 
a Plain, the Delta of wal the Wester) 
Coast, and the North-Eastern Coast, 
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‘‘ ENGINEERING ” ILLUSTRATED PATENT 


Oomprtzp sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOLFIOATIONS 


UNDER THE ACTS OF 1883—1903. 


The number of views given in the Specification Drawings is stated 


in each case; where none are mentioned, the Specification is not 
Where inventions are from abroad, the Names, 
se i ctheations may bs chained ot the Patent Opies Sale 
1 Bs Southampton Building, Chancorytane, W.0, at 
Com 
a abetract, unlat the 
An SS OS oe the date of 
tee notise at the Patent O oF aeaien we the pron of 0 
Patent on any of the mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


24,609. D. Roberts and C. James, Grantham, 
Lincs. Trunk Pistons. [2 Figs.) November 12, 1903.— 
This invention relates to trunk pistons for internal-combustion 
engines, and has for its object to provide a piston of less weight 
than heretofore, and also to prevent the distortion of the same 
due to expansion, and to diminish the internal stresses set up in 
the course of manufacture. According to this invention, the 
back end of the trunk piston is made in one piece in the form of a 
short cylindrical casting a that is open at one end, and is pro- 
vided with the bosses b, b for receiving the crosshead or gudgeon- 

















pin of the small end of the connecting-rod. A thin cylinder c 
forming the barrel of the piston, and advantageously made of 
forged steel, is fitted over the aforesaid cylindrical back end a. 
The cylinder ¢ is thickened at the rear part—that is to say, the 
part which fits over the cylindrical back end a, as shown at d, so 
as to allow of grooves e being turned in it to receive the piston 
rings f. The cylinder is machined all over to ensure equal thick- 
ness and equal expansion under increasing temperature, as also 
to reduce the internal stresses which are set up in the course of 
manufacture. (Accepted September 14, 1904.) 


24,610. C. James, Grantham, Lincs. Lubricating 
Trunk Pistons. (2 Figs.] November 12, 1903.—This inven- 
tion relates to improvements in lubricating the faces of trunk 
pistoos and the cylinders of internal-combustion engines. In 
carrying out the invention, a groove or grooves b is provided 
around the outside of the piston a, the groove or grooves being in 
communication with holes or ages c, c formed in the cross- 
head pin d and in communication also with an annular groove e 
in the pin. The lubricant is supplied to the crosshead or gudgeon 
under pressure by any of the well-known means, and the pressure 
of the lubrieant on the faces of the piston and cylinder is regulated 
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by the provision of a relief hole or holes of suitable size in the 
groove or grooves b, the holes being drilled through to the inside 
of the piston. f is the pipe supplying lubricant under pressure to 
the passage g in the crosshi h, the passage g communicating 
with the annular i around the gudgeon-pin d. With this 
construction of piston, the lubricant is forced through the pipe f 
and passage g into the annular e i, from which it leaks 
along the outer surface of the gudgeon-pin d and finds its way 
into the passages c and thence into the ve or grooves b around 
the piston, any excess of lubricant being expelled through the 
reliet-hole 908)" to the inside of the piston a. (Accepted Sept- 
ember 14, 1904. 


27,992. A. Reichwald, London. (Fried. Krupp, Aktien- 
gescilschaft, Essen, Germany.) Gas- es. [2 Tiga.) De- 
cember 21, 1903. —This invention relates to gas-engines in which 
the valve-chests are placed on the back of the cylinder, and the 
object of the invention is to so construct the valve-chests for 
Such engines that splitting of the valve-chests and cylinders is 
effectually prevented. The desired end is attained, according to 


corresponding junction cl. At the other end the chests are pro- 
vided with ribs c?, which bear against ribs a2 of the cylinder, but 
are not rigidly connected thereto, so that the chestsC can expand 
freely during fluctuations of temperature. Above, the chests O 
are closed, with the exception of the openings in each for one 
inlet vaive D and one outlet valve E. The cylinder jacket B 
extends as far as the valve-boxes D!, El, and thus forms a space 
surrounding the chest C, in which the cooling water can com- 
peer nae round it, and so that no excessive accumulation of 

eat is to be feared. The arrangement described, as also the 
invention generally, may be obviously applied to single-acting 
and two-stroke cycle engines also. (Accepted September 7, 1904.) 


GUNS AND EXPLOSIVES. 


atu. King’s Norton Metal Company. Limited, 
and T. A. Bayliss, Westminster, an - M. Smith, 
Abbey Wood, Kent. Time-Fuses. [4 Figs.) Novem- 
ber 18, 1903.—The present invention has for objects to obtain 
increased safety in the time-fuses for projectiles by a positive 
locking of the igniting-pellets, or of the mechanism actuating or 
controlling them, and, in addition, or shores to ensure the 
automatic release of the igniting pellets or contro ing mechanism 
by the shock of discharge of the gun. In the outer end of. the 
igniting-pellet a is an annular groove, and in a radial hole or holes 
in the time-fuse one, two, or more spring pins ¢ are arranged. 
Each pin ¢c is capable of a slight radial sliding motion, the inner 
end thereof engaging in the groove of the pellet, and thereby 





Fig 
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holding it in position. The outer end of each pin ¢ is flush with 
the exterior of the time-fuse, so that when the protecting-cap d 
is in place the pins are so held as to be incapable of any motion. 
Consequently the pellet is securely locked in position when the 
protecting cap is in place. When about to be used, the protecting- 
cap of the time-fuse is removed and the re thereby unlocked. 
The shock consequent on the discharge of the projectile propels 
the pellet inwards, the retaining-pins c being forced backwards or 
outwards by the action of the outer end of the pellet on the inner 
ends of the pins, which are thereby caused automatically to release 
the pellet. Instead of pins c, a series of balls, as shown in Fig. 2, 
may be employed, the inner ball of each series engaging in the 
groove of the pellet, and the outer ball being pressed upon by 
the spring e. UAccepted September 14, 1904.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


24,724. C. D. Abel, London. (Siemens and Halske, 
Aktien - Gesellschaft, Bertin, Germany.) Rock - 
Machines. [9 Figs.] November 13, 1903.—The object of this 
invention is to provide means for preventing an undue rise of 
vemperature in rock drilling machines. The invention consists in 
surrounding the casing of the machine with a mantle or jacket of 
porous material that can be impregnated with water during the 
operation of the machine. The machine is surrounded by a cylin- 
drical casing a, the ends of which are closed by covers e, /, which 
are held together by rodsh. The machineis supported on a standard, 
to which it is fastened by the clamp k in avy required position, 
The whole circumference of the casing is left free. In this respect 


Fig.1. 
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cared] 
the present construction differs from the construction hitherto in 
use, the object being to provide room for a jacket or mantle, 
made of felt or any other suitable porous material, which tightly 
surrounds the casing a. For this purpose the end covers e, f are 
made to slightly overlap the ends of the casing, and the tie-rods h 
serve as guides for the slide m, that is rigidly fixed to the clamp 
k, and co-operates in the usual way with the feed spindle. During 
the operation of the machine the jacket or mantle is constantly 
soaked with water, either by pouring water over it by hand at suit- 
able intervals, or by arranging a continuous stream of water to 
pass over it, such stream of water being of sufficient quantity to 
replace the water evaporated by the heat» generated in the 
machine. (Accepted September 14, 1904.) 

6786. R. McAulay, Dumbarton. Heating Fur- 
naces. (2 Figs.) March 21, 1904.—This invention relates to 


gas-fired heating furnaces, and the invention has for object to 
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this invention, by surrounding the valve-chests with a cylinder 
jacket in the form of a water-jacket, so that they are surrounded 
he cooling water, and consequently no excessive accumulation 
oe int. The working cylinder A, 
‘18 surrounded by the cylinder jacket B, has at each end 
Upon each of these junc- 


subdivide and so direct the flames that they have a practically equal 
heating effect on all parts of the forging or the like being 
operated on, and thus quickly produce a very uniform heat in 
the forging at a much-reduced expenditure of fuel. The re- 
generators consist of a number of tubes, arranged in chambers at 
each side of the back of the structure. The waste furnace gases are 
led to these chambers by flues communicating with the furnace 
chamber D by a flue Earranged at thecentre of itsend. After passing 
through the regenerators, the waste gases are led to the chimney. 
The air, heated in passing through the enerator, is led by 
passages H to two ports J, arranged one on each side of the furnace 
chamber D. Gas generated in two producers of well - known 
type, arranged within the structure, is led to two ports L arranged 
one on each side of the furnace chamber D and immediately 
under the air-ports J, the pairs of uir-ports J and gas-ports L being 
arranged at an angle to each other so that the issuing streams of 
gas and air become thoroughly mixed, ensuring complete combus- 


oP te side of the furnace chamber D are directed at a consider- 
able angle to each other, and, meeting in the centre of the 
chamber, are peaceogs into each other and downwards towards the 
floor of the chamber, thus forming a large uniform heating area. 
The arrangement of the air and fuel ports.may be modified to 
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meet particular circumstances, the essence of the invention con- 
sisting inthe arrangement of the gas and air-ports opposite and 
so inclined to each other that the issuing streams of mixed air 
and fuel become thoroughly mixed, and so produce a large heating 
area. (Accepted September 14, 1904.) 


15,558. W.S. Hudson and R. A. Hudson, Leeds. Tip- 
Wagons. [1 Figs.) July 12, 1901.—This invention relates to 
improvements in the construction of tip-wagons, comprising a 
containing body furnished with rockers adapted to rest on a way 
carried by an underframe. The invention comprises improved 
constructions of the standards which support the rocker-wayr, 
and the provision of means for taking end-thrust when buffing. 
a is the wagon body and 6 the underframe ; secured to each end 
of the underframe is a standard ¢ supporting a rocker-way d, on 
which a rocker e, fixed to the end of the wagon body, rocks. The 
standards ¢ are of mild steel, stamped or pressed to the desired 
form, and each having a bottom otwarely-extending flange f and 














a top inwardly-extending flange g, to which the rocker-way d is 
riveted. To receive the end thrust, the rocker-way is formed in one 
with an upwardly-extending lip or projection A, and the rocker e iy 
formed with a recess j, into which the lip or projection j extends. 
The lip or projection A is of curved or approximately semi circular 
shape, so as not to interfere with the tipping of the wagon body, and 
the recess j approximately corresponds thereto, so that the wagon 
body is prevented from pei laterally whilst travelling, The 
rocker ¢ is fixed to the end of the wagon by rivets, which may pass 
not only through the plate constituting the end wall of the wagon 
body, but also through an additional strengthening-plate m pro- 
vided for the’ purpose on the inner side of the wagon-body and 
plate. (Accepted September 14, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


14,660. G. H. Barrus, Brookline, Mass., U.S.A. 
Water-Tube Boilers. (2 Figs.) June 29, 1904.—The object 
of this invention is to improve the construction of steam boilers, 
and in particular to provide means to prevent the deposits in the 
tubes which have heretofore constituted an objection to the use 
of the class of water-tube boilers having rectangular banks of in- 
clined and relatively staggered tubes connected by headers to an 
upper longitudinal drum or drums. 2 represents a horizontal 
steam and water-drum, and 8 a bank of parallel, inclined and 
relatively staggered tubes arranged below the drum 2, and con- 

















nected at the front and rear ends by headers 4, 5, the front 
headers being connected with the drum or drums 2. Above the 
rear end of the bank of tubes is a transverse settling-drum 6 
interposed in the water circulation between the drum or drums 2 
and the rear header, being connected with the drum or drums 2 
by a pipe or pipes 7, and with the rear header by pipes 8. As the 
settling-drum is the sole water connection between the rear 
header and the steam and water drum ordrums, the whole body 
of water in circulation, including the feed-water, must = 
through the settling-drum before reaching the tubes. he 











tion, while the mixed streams of gas and air from the ports at the 


settling-drum is of sufficient capacity to retard greatly the 
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velocity of the water passing therethrough, and to precipitate the 
impurities, and thus affords an efficient means of removing the 
solid matter from the water before the latter reaches the tubes, 
thereby preventing serious incrustation, rendering unnecessary 
frequent cleaning, and enhancing the efficiency and durability of 
the boiler. (Accepted September 5 1904.) 


19,612. The Hydroleum Motor Company, Limited, 
London, and J. er, Willesden. Steam-Gene- 
rators. [7 Figs.) September 11, 1903.—This invention relates to 
steam-generators. In a generator embodying the present inven- 
tion, two open-ended concentrically-arranged cylinders a, b are 
employed to constitute the cell. These cylinders are secured 
together at their ends, and they are of such relative diameters 
that a steam and water space c intervenes between them circum- 
ferentially. With this space communicate the water-tubes d, 
which are disposed within the inner cylinder b, and in a position 
leaving room for a steam superheater e, and, if desired, a feed-water 
heater, which are also suitably situated within the cylinder b, 
and in the path of the products of combustion ; though, as shown, 
preferably only the superheater e is within the cylinder b, the 
feed-water heater being disposed in the space c. The water- 
tubes d, which are arranged as a nest or bank, are slightly inclined 
to the horizontal to ensure circulation, and they are disposed in 





sets, the several tubes composing a set being in the same plane 
and equidistant from each other. One tube & in every set is 
centrally arranged, and the rest are disposed in pe the tubes 
of each pair being located at the opposite sides of the central tube. 
The latter tube is straight, while the others are curved, the tubes 
of a pair being of the same radius, and thus admitting of the use 
of the same cleaning or removing device. Each pair, however, 
is of a different radius to the others, but all are struck from the 
same centre, and the radii are such that the tubes meet the 
cylinder } at, or about, a right angle, which aids the making and 
maintaining of the joints, the latter being further assisted by the 
inherent flexibility of the curved tubes. The sets of tubes cross 
each other, the central tube of one being at right angles to that 
of the adjacent set or sets, and the curved tubes crossing corre- 
spondingly, whereby a series of spaces result, through which the 

roducts of combustion pass, and which ensure the products 
veing brought into intimate contact with the tubes. (Accepted 
September 14, 1904.) 


°19,705. Willans and Robinson, Limited, and 
M. P. R. Sankey. Rugby. Turbines. [5 Figs.) 
September 12, 1903.—The object of the first part of the present 
invention is to provide a simple method of preventing the motive 
fluid from passing round the ends of the blades, whilst at the same 
time leaving ample clearance between the ends of the blades and 
the casing and spindle. For this purpose, there is fixed to the 
ends of the blades b of each ring a radially projecting annular 
plate or plates a of thin metal. The outer and inner edges re- 
spectively of these plates work in close proximity to the inner 
surface of the casing and the outer surface of the spindle. Owing 
to the thinness of the metal it is simply worn away, and no damage 
takes place even if it comes into contact with those surfaces. A 
convenient way of holding the annular plate is to place it in radial 
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slo'sin the ends of the blades and to punch or squeeze the edges 
of the slots together to cause them to grip the plate. The second 
part of the invention relates to a dangle and economical method 
of securing the blades b in position. According to the invention, 
the ring to carry the blades has formed in one side of and at 
right angles to it, a series of slots which extend from the inside 
to the outside of the ring. In the rings e! to be fixed to the casing, 
the slots are wider on the outside than on the inside, whilst in 
the rings 7! to be fixed to the spindle they are wider on the inside 
than the outside. The ends of the blades are stam into a 
corresponding flat dove-tailed form to fit the slots, are intro- 
duced sideways into them, and are held in them when the ring 
me by the caulking-strip g. (Accepted September 14, 


19,745. J. B. Hamilton, London. Stop- Valves. 
[8 Figs.) September 14, 1903.—This invention relates to stop- 
valves of the kind in which the valve-seat comprises a ring-like 
body that fits in the opening in a dividing the valve 
casing, or in or on the body of the valve, the sides of the opening 
or the valve body and of the ring-like body being soshaped at the 
ring-like body is held in position both frictionally and positively, 
and the present invention has for object to render more secure 
and prevent liability of movement of the ring-like body in rela- 
tion to the on which it is mounted. In the arrangement 
illustrated, the valve-casing 1 is divided into two 
partition 2 that is formed with an o 
body 5 fits. The sides of the openin 
first slope inwardly and downwardly, and then are 
outwardly and downwardly, the exterior of the ring-like 
being shaped to correspond and engage therewith, The Jower 
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face of the flanged portion of the ring-like body rests upon 
the conical edge 21 of the opening in the partition, and the upper 
face 6, that co-operates with the valve, is plane, and of such an 





area that when the valve is partly raised from the seat there will 
be an excess of pressure acting downwardly on this face and 
tending to force the ring-like body down in the opening in the 


partition. (Accepted September 14, 1904.) 
16,466. F. Har; ves and J. G. Hudson, Bolton, 
Lancs. Corliss Valves. (2 Figs.) July 26, 1904.-—This 


invention relates to that type of Corliss valve for steam- 
engines in which a collar on the valve spindle bears against a 
bush in the valve-bonnet, the two surfaces making a joint so 
long as there is a plenum in the cylinder ; and the invention has 
more particularly for its object to provide a simple and effective 
device, automatic in its action, for preventing leakage of air past 
the collar into the cylinder, when there is a vacuum therein. 
The spindle A of the valve B has on it a collar C which bears 
against a bush D in a bonnet E. These two surfaces are kept 
together so long as there is steam pressure in the cylinder, and 
form a tight joint ; but when there is a vacuum within the cylin- 
der, the spindle tends to move on end, allowing air to leak be- 
tween the collar C and bush D into the cylinder, thus impairing 
the vacuum In order to overcome this defect, there is provided in 
the bonnet G, which is at the opposite end of the valve-casing to the 





bonnet E, a diaphragm H, of suitably greater effective area than 
the protruding end of the valve spindle. The diaphragm H is 
held between the bonnet G and a flange J, and carries in its centre 
a boss K, locked in position by a nut, and through the centre of 
which passes an adjustable set-pin M. The set-pin M bears on the 
end of the valve spindle, and the diaphragm H is open on its 
outer side to the atmosphere, and on its inner side to a chamber 
O, communicating by passages P with the interior of the valve 
chamber, and so ‘with the cylinder. When, therefore, there is a 
vacuum in the cylinder, atmospheric pressure affecting the dia- 
H causes the pin M to press on the end of the spindle A. 
e collar C is thus kept in contact with the bush D by a pressure 
peo. spay on the amount of vacuum, and air therefore cannot 
leak past the collar O into the cylinder. The improved device 
thus automatically comes into operation only when there is a 
vacuum in the cylinder, vs that unnecessary wear between 
the collar C and bush D which takes place when springs or other 
non-automatic devices are employed for this purpose. (Accepted 
September 7, 1904.) 


445. W. Elliott and Elliott Garrood, 
i 8 Steam: es. (2 Figs.) 


Limi es, 

October 17, 1908.—One of the improvements, according to this 
invention, consists in providing special valve mechanism by which 
all the cylinders of, say, a three-cylinder compound single-acting 
engine may simultaneously be supplied with high-pressure steam 
when desired. For this purpose, in addition to the ordinary 
valve gear employed in the engine, twosteam chambers B, B! are 
provided ; one, B, to receive the exhaust steam from the high- 
pressure cylinder, and the other, B!, that from the intermediate 
cylinder. The chamber B is provided with three ports D, D1, D2 
controlled preferably by a D valve. Two of the ports—viz., D! D2— 






















































































are normally covered by the valve, the other, D, being that by 
which the exhaust steam from the high-pressure cylinder enters 
the chamber. The 1 communicates direct with the con- 
denser or exhaust ne, and the port D2 communicates with the 
chamber Bl, This chamber B!, in addition to the port F by which 
the exhaust steam enters, is provided with a Fi, normally 
covered by aD valve, and both chambers B, B! have outlets 0, C 
by which the steam from them to the valve chambers of the 
cylinders to which it is intended to be fed. If it is desired to 
run all the cylinders with ee the D valves in 
chambers are moved to 

each chamber into communication with the ports 


row the exhaust port D or F of 
Di, F!, so that 


exhaust takes place direct to the condenser of exhaust pipe, This 





movement throws open the port D2 in the chamber B, and at th 
same time a valve, operated by the movement of the D valve 
admits high-pressure steam to the chamber. This steam will now. 
leave the chamber B by the outlet OG, and will also pass, by means 
of the port D?, to the chamber B!, and thence to the low-pressure 
cylinder through the outlet C!. (Accepted September 14, 1904.) 


Manchester. Fusible Bl 

4 ’ ow- 
[5 Figs.) August 4, 1904.—This invention h.. 
reference to fusible or safety plugs for steam-generators that are 
designed to come into operation and provide an outlet for th, 
escape of steam should the water in the steam-generator fall toa 
dangerous level. The invention consists, broadly speaking, in 
providing the fusible plug with a cap or disc of metal arranged to 
close the chamber below the base of a blow-out piece on the fire 
side, and thus prevent the access of carbonaceous or other 
deposit likely to block up such chamber, and attaching or con. 
necting this disc or cap to the blow-out piece, so that whilst it 
will fall away along with the cone, the cone will support it in 
position until it is ejected from the safety-plug. The drawing 
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shows the invention applied to a double-cone fusible plug for 
boilers of the locomotive type. The plug is placed in position 
from within the furnace fiue. The entrance to the chamber a on 
the fire side of the fusible plug b is closed by means of a cap or 
cover ¢ of gun-metal, brass, or other suitable metal ; and to insure 
that this protective cover shall not interfere with the working of 
the plug, the cover is connected, by means of a screwed stem or 
pare om d, to the conical blow-out piece e. The cover c is pro- 
vided with a square head to enable it to be screwed to the blow- 
out piece e. It will be seen therefore that whilst the cover c 
effectually prevents the choking up of the chamber a on the fire 
side of the plug, it offers no obstruction to the fall of the blow- 
out cone e, but, being secured thereto, it is ejected with it, and 
the proper working of the safety-plug thereby ensured, (Accepted 
September 14, 1904.) 


TEXTILE MACHINERY. 


941. J. Barbour, Belfast. Driving Spindles. 
(2 Figs.] June 8, 1904.—This invention relates to improvements 
in the method of and means employed for driving the spindles of 
spinning, twisting, and like frames used in the manipulation of 
flax, hemp, and other fibres. The object of the present inven- 
tion appears to be similar to that of the invention described in the 
specification of application No. 10,206, of 1904, and of which an 
abstract is given below. According to the invention forming the 
subject-matter of the present application, the spindles 1 are made 
in the ordinary manner, but preferably have a double-grooved 





wharle 2. The ordinary driving-drum 3 is employed, and in com- 
bination with same and with each spindle are two guide or tension 
pulleys 4, 6 mounted on — sides of the spindle 1. The 
driving-band 5 passes partially around the driving-drum 3, and 
thence to the first tension pulley 4. The band is then crossed and 
is passed over the wharle 2 on the spindle 1, then again crossed and 
over the second tension = 6. By this method of 
riving, the strain or weight on each side of the wharle is equalised, 
and no extra friction is put upon the spindle 1 by the pull or-ten- 
sion of the driving-band 6, and the driving-band 6 is not materi- 
ally lengthened. (Accepted September 14, 1904.) 

10,206. J. Barbour, Belfast. Driving meets. 
(2 Figs.) May 4, 1904.—This invention relates to the driving of 
the spindles or tubes of spinning, twisting, and like frames used 
in the manipulation of flax, hemp, and other fibres. The object 
of the invention is to so drive the spindles or tubes that the pres- 
sure required to revolve same is exerted from opposite directions 
in such a manner that the one neutralises the other, and the 
spindle or tube revolves in a state of equilibrium, con: uently 
without strain or tendency to move out of the perpendicular and 
with a minimum of friction and wear and tear. The spindles 1 
are made in the ordinary way, but have a double-grooved wharle 
2,8. The ordinary driving-drum 4 is employed, and in combina- 





tion with same and with each spindle is a small tension pulley °, 
mounted on a stud 6 on the opposite side of the spindle to 
the driving-drum 4. The endless driving - band passes 
partially round the driving-drum 4, thence partially around 
the tension pulley 5, to and partially around the wharle 3 
of the spindle 1, again partially around the tension pulley 5 to 
and partially around the driving-drum 4, and thence to and 

rtially around the wharle 2 back to the drum 4. It will be seen 
hat the tension of the driving-band 7 on the wharle 2 is in one 
direction, whilst the band 7 on the wharle 3 exerts a strain in th 
reverse or 0) te direction, and the one neutralises the other, 
and the spindles revolve with the minimum of friction and wear 


and tear. (Accepted September 14, 1904.) 
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THE ST. LOUIS EXHIBITION. 


Tae EXHIBITS OF THE ELECTRICAL CONTROLLER 
AnD Suppty Company. 

H1s company, whose works are at Cleveland, | 
Ohio, displays some interesting apparatus in| 
connection with controllers, switches, and other 
devices for operating machine-tools. The most 
important, perhaps, is a controller, which was 
designed to overcome the difficulties met with in 
operating modern rolling-mills, and other machines 
which must be frequently and rapidly reversed. 
In most modern rolling-mills the auxiliary tables 
are driven by electric motors, and these have 
proved more capable of performing the work ‘satis- | 
factorily than the steam-engines formerly used. | 
In work where frequent reversals must be made | 





under full load, the electric motor, however, | energy as @ generator, and similarly the starting 
has often failed when operated with controllers | resistance is proportioned to limit the initial flow of 


worked by hand. To draw a comparison between 
the behaviour of a steam-engine and an electric) 
motor for such work may be useful. The maximum | 
torque delivered by a steam-engine is a well-defined | 


quantity, dependent upon a maximum steam pres-| keeps the current within prescribed limits during 


the torque of the motor, cannot exceed a pre-|such a manner as to accelerate the table when 


determined limit. 


Fig. 1, below, illustrates a|cutting at any predetermined speed, and the 


complete equipment, the operating controller being | acceleration of the table on its return stroke can be 
| regulated so that little time is wasted in doing idle 
| work. When the planer is to cut in both directions, 


shown to the left, the magnetic switches mounted 
on panels, and the resistance beneath. With this 
apparatus the reversing of a motor when running at 
full speed under load is brought about in two 
steps :—Firstly,. the energy in the armature and 


other moving parts is absorbed and dissipated in | 
the cast-iron resistance, and the motor is brought to | 


rest before the current can be applied for running 
in the reverse direction ; and, secondly, the mass 
of the armature, together with the driven.parts, 
is accelerated in the reverse direction. This 


action is automatic, and entirely independent of the | 


operating controller. The resistance is proportioned 
to avoid overloading when the motor is delivering 


current from the line to the motor. The resistance 
is automatically cut out by the magnetically-operated 
switches illustrated, which are interlocked by the 
current flowing to the motor in a manner which 
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sure acting on a given piston area, irrespective of 
the rapidity with which the throttle-valve is opened ; 
whilst the torque given by an electric motor, 
depending upon the rapidity with which the start- 
Ing resistance is cut out, is not so well defined. 
But at the same time the maximum torque obtained 
from an efficient electric motor with all the resist- 
ance cut out, and with full voltage across the ter- 
minals, is many times greater than the full-load 
Tunning torque. This may be called the normal 
maxinuim torque, and may still further be increased 
by suddenly reversing the connections of either the 
field or armature whilst the motor is running. 
The counter electro-motive force generated by 
the forward motion of the armature until re- 
versed will be added to the applied electro- 
motive force, giving nearly twice the line 
voltage for an instant, and also creating a sudden 
rush of current, and therefore causing both 
Sparking and heating, as well as an enormous 
torque which strains both the motor and gearing. 
This is what practically happens when a manually- 
operaied controller is reversed too rapidly with 
& motor running at full speed under load, as the 
Tesistance is cut out too quickly to have effect ; if 
eut out gradually, the rush of current at the instant 
of reversal will be greatly reduced. 
_ Electric Controller and Supply Company 
: air that their controller is reliable, no matter 
: = roughly or rapidly the operator may reverse 
€ handle, because the current, and therefore 
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ConTROLLER FOR Roiiinc-Mitt Motor. 


acceleration. The speed of the motor is controlled 
by the amount of resistance in circuit, which is in 
turn governed by the handle of the controller. In 
our illustration the notches at A represent the 
position of the handle at different speeds. Fig. 2 
is the back of one of the switches, showing the 
solenoid. Each switch is closed by an electro- 
magnet and opened by aspring. The main current- 
carrying contact is made of laminated copper ; it is 
protected from arcing by an auxiliary contact of 
non-arcing metal, and a breaking contact of carbon. 
The final break takes place between the poles of a 
powerful magnetic blow-out. In sizes up to and 
including 50 horse-power, with 220 volts, the 
reversing switch is mounted on one face of the 
operating controller; but in larger sizes it is 
worked magnetically, and the operating controller 
only carries sufficient current to energise the coils 
of the switch. 

A planing machine driven by another form of 
controller is exhibited by the same firm at St. Louis. 
It is driven direct with a variable-speed motor, 
without the use of belts or clutches, the motor 
being direct coupled to the cross-shaft of the 
machine. By means of a reversing- switch ac- 
tuated by dogs, and an automatic controller, the 
motor is reversed at the end of each forward and 
backward stroke. An operating controller is pro- 


!vided for regulating the speed of the motor 


when the table is moving in the cutting direc- 
tion. The automatic controller is arranged in 
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the speed can be varied at will. To avoid sparking 
and all undue mechanical strain, at the instant of 
reversal, the maximum current taken by the motor 
can be limited to any desired figure. 

The controller illustrated in Fig. 3, page 704, is of 
interest, as it combines many novel features. The 
part A carrying the copper contact-pieces is made 
of cast iron, and is in metallic communication 
through the base with the vertical insulated iron 
rod B. At the base there is.a magnetising coil CO, 
which, when energised, converts A and B into the 
legs of a horseshoe magnet. When the part A is 
revolved, each copper contact in turn, on breakin 
connection with the stationary contacts, has.a smal 
air-gap formed between it and the rod B, concen- 
trating the magnetic flow at that point, with the 
result that a powerful magnetic blow-out is formed 
for each contact. The three final breaks at D, E, 
and F, are also made under a magnetic blow-out in 
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Fig. 2. 


a similar manner. The resistances are of cast iron, 
and carried in the controller-case as shown, the 
connections being made direct to’ the stationary 
contact-pieces. 

In Fig. 4 we illustrate the magnetic clutch 
designed and manufactured by the Electric Con- 
troller and Supply Company especially for re- 
versing rapidly under heavy load. The mechanism 
consists of a number of friction plates, alternately 
keyed to the driving and driven elements. It is 
unavoidable that a large amount of heat be gene- 
rated at these friction surfaces, and to dissi ate 
this the plates are constantly bathed in oil, which 
acts as a transmitting agent to the outer corrugated 
surface, where it is radiated. The advantages 
claimed for this form of clutch by the manu- 
facturers are that it eliminates the use of levers 
and toggle joints, that the action of the clutch is 
perfectly balanced, and that there is absolutely no 
end-thrust to cause a loss of power or unnecessary 
wear. These clutches, transmitting 40 horse-power, 
only consume } an ampere at 110 volts. They are 
designed to give sufficient slip on starting to bring 
the load gradually up to speed. 

The same company also shows electro-magnets 
for lifting purposes. In all cases the magnet is 
suspended from the hook of @ crane, and the 
direct current is supplied at any common voltage. 
Besides the ordinary form of electro-magnet used 
for lifting purposes, solenoids of the magnetic 
cushion types are exhibited; such a magnet is 
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EXHIBITS AT THE ST. LOUIS EXHIBITION. 
CONSTRUCTED BY THE ELECTRICAL CONTROLLER AND SUPPLY COMPANY, CLEVELAND, OHIO. 
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Exectro-Macneiic Brake. 
| affurd a practical gauge for the respective merits of 
| material. Possibly the President, with his great 
a 42038 A knowledge in these matters, would be able to devise 
sl | something more suitable ; but, crude as the appa- 
|ratus was, it had enabled them to discriminate 
between different classes of material. He and his 
fellow-author were engineers, not metallurgists or 
| scientists, and they approached the subject from an 
| engineering standpoint. He regretted that Mr. J. 
Spencer, of Newburn, was not present, for he had 
given a great deal of attention to the heat treatment 
of steel ; he had first noticed that fine-grained steel 
/had the quality of toughness, while the coarser- 
grained material was brittle. Upon this he took 
up the subject of heat treatment, an investigation 
which others had subsequently followed, and of 
which so much had been heard of late. 
Lantern-slides of micro-photographs of various 
| steels referred to in the paper were then thrown 
| upon the screen, and described by Mr. Jude. 
| Professor J. O. Arnold opened the discussion by 
| Saying that he was in accordance with the majority 
| of the statements contained in the paper, but there 
| were one or two points with which he did not 
agree. He wished to express his hearty agreement 
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illustrated in Fig. 5. When working, the motion | 
of the plunger is arrested at the end of the stroke MAGNETIC CusHIoN SOLENOID. : 
by the action of the magnetic field; as no! with the statement of the authors concerning re- 
mechanical stop is provided, there is no blow or oan searches into steel made in laboratory pots. It had 
shock as the plunger is brought to rest, and the |® contribution by Mr. A. E. Seaton, of London, Jong been his view that the literature dealing with 


designs of solenoid and Mr. A. Jude, of Birmingham, on such experiments had no bearing on practical en- 


operation is silent. In certain 

magnets, attempts have been made to cushion the | d ‘gineering, and tended to confuse students. In his 

blow of the plunger by means of a dashpot, but | Impact Tests ON THE WROUGHT STEELS OF own case at Sheftield, he had considered it necessary 
CoMMERCE. to make experiments with steel produced in masses 


these have met with little success. Fig. 5 shows 
that the return magnetic path is provided for by | 
the outer casing. 


The paper, of which we commence the publication of two tons, using ingots 10 in. square, in order to 
in full on another page of the present issue, was one get results really of value to engineers. He was 
The solenoid magnets are specially designed for | of some length, and was read in abstract by the not, however, so much in accordance with the 
brakes, and they have been made by this company | Secretary, Mr. Edgar Worthington. At the con- authors’ reference to ‘‘ fancy steels”; the steels 
to lift weights up to 6000 lb. Fig. 6 shows a clusion of the reading, the President asked Mr. that had to stand extreme shocks, such as the steels 
section of another magaetic brake, the frictional Seaton to add a few words. used for armour and armour-piercing projectiles, are 
surfaces being in the form of Weston plates, the| Mr. A. E. Seaton, in response, said the paper was | ‘‘ fancy steels,” and if the engineer had to reduce 
number of the plates employed increasing the the result of investigations which commenced five | scantlings, he would necessarily employ special 
power of the brake ; the plates are of steel, inter- years ago, after a serious accident which had hap-| material. He also endorsed the statement of the 
leaved with brass, and are run in oil. These | pened to certain warship machinery. Sincethen the authors that high limits of stress did not ensure 
brakes form a clutch for holding the attached | inquiry had been pursued, and he wished to bear | resistance to alternating shock. That had been 
machinery at rest, as well as serving for braking | testimony to the pains taken by Mr. Jude in follow- proved over and over again, but at the same time he 
This apparatus is constructed up to ‘ing up the trials and experiments which had been pointed out that in these matters it was dangerous 
Beside the exhibits already de- | carried out ; every praise should be accorded to him | to lose the sense of proportion ; although these 
shown, and the care taken in secur- failures were sufficiently numerous and sufliciently 
pany shows details of construction connected with | ing accurate results. The speaker had felt convinced disagreeable, they involved but a small proportion 
magnetic switches, various forms of resistance | many years ago, from rough experiments which he of the whole inass of steel used ; nevertheless, how- 
units, and many different electrical fittings. had made, that the usual tests for steel did not throw ever small the proportion, metallurgists and en- 
sufficient light on the conduct of the metal in actual gineers should try to reduce the quantity to zero. 
| use in regard to discriminating between ore steeland He was interested the ee — — the 
- another in its ability to resist shock. The incident authors had given showing the analyses of stresses 
INSTITUTION OF MECHANICAL referred to showed that engineers were quite at sea in the steel cote of an a date steam-engine of 
ENGINEERS. |in respect to this matter, and he hoped the result moderate size ; it was what he had been wishing for 

Aw ordinary general meeting of this Institution | of the paper would be to lead engineeis to adopt tora long time, and he would study it closely. The 
was held at the Institution House, Storey’s Gate, | different methods of testing for parts subject to same might be said of Professor Smith’s diagram, 
on Friday last, November 18, the President, Mr. J.| shock. He held that the machine described and which the authors had reproduced, and in which 
Hartley Wicksteed, occupying the chair. One | illustrated in the paper was sufficiently good for the failure of mild forged steel was given under 
paper was down for reading and discussion, it being | the purposes for which it was designed, and would reversa!s of direct stress. This diagram was ex- 
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tremely instructive. Mr. Seaton had referred to 
fine-grained steel being more trustworthy ; as a 
broad statement, that«might be taken as true, but it 


"+ must not be accepted as absolute, for he had known 


fine-grained steel which was brittle under shock. 
The machine which the authors had devised, and 
which was illustrated in the paper, might be a 
useful adjunct to the testing department of an 
engineering works, but there was one point that 
should be observed—-namely, that there should be 
an equal interval between the blows. At the recent 
meeting of the British Association at Cambridge he 
made public the design of a testing-machine* which 
he had had in work for some two years. The speaker 
illustrated the experiments made with this machine 
by means of a sketch on the blackboard, which 
we reproduce roughly in Fig. 1. 
The specimen was held _be- 
tween two dies, and there was 
an arm capable of moving at 
the rate of 800 alternations a 
minute. The test - piece was 
# in. square. va arm hada 
INE NS gap in it, and, by its move- 
\ \ ment against the specimen, it 
(8885 caused the stresses to alternate 
first in one direction and then in the other. Along 
the line of the die the alternations would cause the 
specimen to be first in tension and then in com- 
pression on each side, and the fracture would take 
place in that position, the die line being the line 
of maximum stress. It was found that the number 
of alternations which the steel would stand varied 
enormously with the rate at which the alternations 
took place. Running the horizontal arm at the 
rate of 168 alternations per minute, mild steel 
would stand 1400 alternations before fracture ; but 
when the rate of alternation was increased to 268 
per minute, the endurance of the material fell to 
900 alternations. It was impossible to say what 
the curve would be until more experiments were 
made, to give further spots on the diagram. This 
was an extremely important feature, as it meant 
that small as the intervals. between the alterna- 
tions were, yet there was time to allow the 
steel to recover itself sufficiently to account 
for the results which he had given. He would 
therefore suggest that the authors should intro- 
duce some device which would secure equal 
intervals between the shocks in making com- 
parative experiments. In the test he had described 
the fracture commenced at the outside of the 
specimen ; it was essentially a skin test on each 
side, dying away to zero in the centre. He further 
found that these tests gave a piece of information 
which no other mode of testing with which he was 
acquainted would afford, for they indicated the 
homogeneity of the material. Imagining a perfectly 
homogeneous bar of equal constitution all through, 
the fracture would commence at the surface on one 
side of the specimen at the same time that it would 
on the other; these two fractures would progress 
equally until they met in the centre. If, however, 
the material were not homogeneous, the plane where 
the fractures met would be either on one side or the 
other of the centre line. This was a most valuable 
feature in the machine, but it was too early yet to 
make any definite statement with regard to quanti- 
tative results, as the machine needed standardising. 
He had had a special machine built, and the prelimi- 
nary operations involved the testing of three hun- 
dred specimens from standard Admiralty forgings ; 
this, of course, would occupy considerable time. 

The speaker proceeded to deal with one or two 
points which he described as being more in his sphere 
than they probably were in that of the authors. The 
authors said that the fractures they had exhibited 
were due tocleavage. Ie would take one specimen 
illustrated, which had shown a straight-line fracture. 
The specimen was composed of ferrite grains, with 
here and there a little pearlite. He adopted the 
term ‘“‘grains” because it was that used by the 
authors, but he himself would prefer the expres- 
Sion “crystals.” Mr. Jude had explained the 
straisht-line fracture by the fact that the orienta- 
tion of the crystals was similar ; but he submitted 
that had the orientation in these grains been 





Simiiar, there could not have been any junction 
of ie mass; for if there were one orientation, there 
would be but one mass. Crystallisation was due to 
the fact that it started from different centres, and 


. A full abstract of Professor Arnold’s British Asso- 
Siatic n paper appeared on page 302 of our issue of 
September 2 last. 





that too much importance should not be attached 
to the fact of the cleavage running chiefly through 
the pearlite, because the specimen was two-thirds 
ferrite, and the probability, therefore, was two to 
one that the fracture would be through the ferrite. 
Sir William White here asked the speaker if he 
could explain the reason that the fracture had 
taken a straight line, as shown by the authors. 
Professor Arnold said he could give no explanation. 
Mr. Seaton also asked the Frofessor if he con- 
sidered that the specimen had behaved as it ought 
not to have done. Professor Arnold said that 
was exactly the case. The authors had said, in 
speaking of normal mild steel, that it was a mix- 
ture of crystalline ferrite, or nearly pure iron grains 
and pearlite grains, more or less of a crudely 
crystalline form. The authors had spoken of 
pearlite as the eutectic, or mother-liquor, which 
solidified last, and might be considered to partake 
of a crystalline nature, when, as is generally the 
case, the alternate layers of ferrite and composite 
carbide lie parallel to one another in definite 
patches. This statement raised the ghost of 
a myth which the speaker thought had been 
thoroughly laid. In 1895 he had read a paper 
before the Institution of Civil Engineers -on *‘' The 
Influence of Carbon on Iron,” in which he men- 
tioned the discovery of the quantitative composi- 
tion of Dr. Sorby’s pearlite constituent, and 
consequently the saturation point of steel. He 
had shown that if pure iron were taken, and 
successive quantities of carbon were added, when 
0.9 per cent. was reached, the ferrite disappeared, 
and the whole mass consisted of pearlite ; when 
the carbon was below 0.9 per cent., the material 
consisted of a mixture of ferrite and pearlite; and 
when it was above 0.9 per cent., the mixture was 
ferrite and carbide of iron. To these mixtures he 
had given the names “‘ saturated,” ‘‘unsaturated,” 
and ‘‘supersaturated.” These terms were re- 
jected by another school of thought, which substi- 
tuted the terms ‘‘eutectic,” ‘‘hypo-eutectic,” and 
‘*hypereutectic ;” from the nature of things, 
these terms were absurd. Eutectic literally meant 
the constituent last fluid. Pearlite could not 
exist at a temperature above 700 deg. Cent., 
and was never fluid. An American professor 
wrote a plaintive letter, saying he had found it 
very difficult to make his students understand how 
a constituent which was never fluid could be the 
last fluid, and he asked fora change of name. The 
next terms suggested were ‘‘ metallectic,” ‘‘ hypo- 
metallectic,” and ‘‘ hyper-metallectic ;” these terms 
were in turn rejected on the ground that the metal 
referred to was not a metal at all, and students 
might think it was. The next trio introduced was 
‘*eumetamorphic,” ‘‘hypo-eumetamorphic,” and 
‘*hyper-eumetamorphic ;” these words were re- 
jected on the ground that they might be regarded 
as shocking jargon. The next terms proposed 
were ‘‘ benmutic,” ‘‘ hypo-benmutic,” and ‘‘ hyper- 
benmutic ;” they came to an untimely death, being 
ruthlessly strangled by Mr. Bennett Brough on 
the ground of execrable philology. Another set 
of terms consisted of ‘‘eolic,” ‘* hypo-eolic,” and 
‘*hyper-eolic ;” these did not last very long, and 
‘*eutectoid,” ‘‘hypo-eutectoid,” and ‘‘ hyper-euctec- 
toid ” took their place. These terms seemed to the 
speaker to be as objectionable as those first men- 
tioned, of which they were a modification. So far 
as he was concerned, the old terms, ‘‘ saturated,” 
‘‘ unsaturated,” and ‘‘supersaturated,” expressed 
the facts without involving theory. The only other 
objection he had to make to the paper was the 
statement that pig iron was saturated to 4.3 per 
cent. of carbon ; this, he would point out, was not 
the saturation point of pig iron, but of steel. 
Mr. C. E. Stromeyer had a few objections to 
make to the paper. In the first place, he con- 
sidered that the title did not give a full explana- 
tion of what the contribution dealt with. Impact 
testing had not been dealt with as largely as he 
could wish ; but, judging by the figures and dia- 
grams in the paper, he considered that, the impact 
test was one that should not be employed, as not 
being so reliable as other tests. It might, perhaps, 
under certain conditions, give good results ; but in 
the diagram giving the curve of maximum shock 
strength of commercial pearlite steel it would be 
noticed that the spots indicating experiments 
showed the number of blows from practically any- 
thing up to 6}; this was with 0.15 per cent. of 
carbon. Again, with 0.23 per cent., the number of 





blows which would break a specimen were not 


collision caused interference. The speaker thought | 


indicated for that particular piece of material. 
They seemed to range from practically nothing 
up to very high numbers. On turning to the 
actual figures to which this diagram referred, 
it would be seen that with low-carbon steel 
two samples appear to have been broken with 
7 and 5 blows respectively, and two of the samples 
with 165 and 163 blows respectively. On the 
strength of these few tests, he did not think 
it fair to accept a new method of testing. When 
mild steel was being introduced the Admiralty and 
Lloyd’s carried out very careful investigations, and 
the tests were adopted because they would give an 
idea that the material would do what was actually 
claimed for it. With steel used for special pur- 
poses, like projectiles and armour-plate, it was 
necessary to devise tests to show what the material 
actually was ; but the ultimate test was, of course, 
a practical one. Tests in the laboratory, either 
chemical or microscopic, might help manufacturers 
in producing material, but experimental tests had 
to be undertaken to show of what the material 
really consisted. The authors had stated that very 
few pieces had broken through fatigue in actual 
work. He believed that the tail-shaft of the City 
of Paris was said to have been broken through that 
cause; the surface of the steel was intact, but 
below the surface there were very fine cracks. Some 
of the material was taken out of the shaft and tested 
by Professor Unwin, with the result that it was 
found to have entirely lost its good qualities. 

Mr. J. T. Milton quite appreciated the authors’ 
remarks as to the necessity for other tests as 
standard tests for some of the steels that have to be 
used in construction. At the meeting, when the 
sixth report of the Alloys Research Committee 
was presented, it was stated that it was not only 
steel subjected to shock which gave trouble at 
times, but also that which was subjected to steady 
stress. Professor Arnold and others had been 
trying to investigate mysterious cases of steels sub- 
jected to steady stresses ; material that in the plate 
was exceedingly brittle, but when tested as a speci- 
men under ordinary tensile stress was perfect, so far 
as the mechanical tests were concerned. Professor 
Arnold’s testing-machine, and that devised by the 
authors, were based on very different principles. 
Professor Arnold’s machine gave a definite reversal 
of strain, while Mr. Seaton’s plan dealt with the 
energy absorbed by the metal. Wohler’s test, again, 
was one where there was a definite stress. The 
speaker considered that none of them met the 
requirements of engineers. To subject material to 
one million reversals was not practical, as it took 
too long a time; but a machine like Mr. Seaton’s, 
giving only a few blows, did not reproduce actual 
practice, the test being too severe. What was 
needed was something which would more nearly 
reproduce the actual stress that would be put on to 
the material in practical work—such a stress as 
would not cause deformation. Something different 
was wanted, but what form it should take he could 
not say. Mr. Milton next proceeded to discuss 
the problem of the straight-line cleavage to which 
the authors had referred, disagreeing with the 
theory put forward by Professor Arnold, and he 
illustrated his meaning by several sketches on the 
blackboard. The speaker had seen the result of 
fractures in shafting, and had found that the in- 
cipient cracks which had branched off in the actual 
fracture had almost invariably followed the ferrite, 
exactly as the authors had said, and had dodged 
the pearlite grains. 

Sir William White had read the paper with great 
interest, and considered the discussion would be a 
valuable addition to the knowledge on the subject 
treated upon. He would like to go back to the 
point of view which he thought the users of steel 
should take. The suggestions and analyses in the 
paper were, no doubt, of great importance to the 
steel-makers, and it was a singular fact that two 
gentlemen who were users of steel should produce 
a paper which would be so useful to manufacturers 
of that material. The authors had stated that the 
majority of steel-users required that they should be 
able to use an ordinary steel as supplied to them, 
and without annealing, tempering, or other heat 
treatment. If this were true, the ordinary steels 
supplied would necessarily have different qualities 
for different purposes, and it followed that no uni- 
versal test would be possible. Some years ago Mr. 
Yarrow had come to him at the Admiralty, when he 
had difficulties in regard to certain portions of 
quick-running engines, in the manufacture of which 








he had distinguished himself. Mr. Yarrow had 
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gone to work to discover what sort of material 
would be best suited to the positions. It was not 
an easy matter, but Mr. Yarrow had had recourse 
to making test specimens and making impact tests. 
The speaker saw that Mr. Harold Yarrow was 
present, and he, no doubt, would be able to give 
further information on this matter. This was an 
example of the user establishing a system of test- 
ing to give him the information which he needed. 
It was not necessary that these tests should be 
repeated on every occasion, but it gave him 
information which enabled him to decide in his 
own mind what quality of steel was needed for 
given parts of the engines. The speaker thought 
that if any part of an engine, or other structure, was 
to have nicks cut in it, it was a very desirable thing 
that it should be tested in the manner indicated. 
But the impact test on notched bars was only one 
of many tests that should be uudertaken ; it should 
not be regarded as all-sufficiant. He did not think 
such tests would be suitable for ship structures 
subject to alternating stresses. He thought that 
the established tests met all conditions. The 
material for certain fittings in ships, however, 
might, on account of their form and the work that 
had to be done on them in making attachments, 
be usefully proved by tests of nicked specimens ; 
or the quality of steel which, when nicked and sub- 
jected to varying tests, would yield the best endur- 
ance might be found. He had-listened with much 
interest to Professor Arnold’s remarks on the 
terminology ; these were most instructive. The 


speaker, however, considered that life was too 
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short to overtake all the changes that were con-| some reason to doubt whether the result of impact 
stantly occurring in terminology. Now that Mr. | to destruction did, after all, furnish the best 
Milton, Mr. Seaton, and others, all users of steel, | measure of the: resistance of material to shock. 
were taking up this question of the micro-structure | What engineers required to know was the proof 
of steel, he thought that some simpler and more resilience of the material they used ; that was to say, 
general terminology was likely to be arrived at./ the maximum amount of work that could be put 
Out of the work of the Alloys Research Committee | upon the material without impairing its strength. 
and the efforts of individuals like Professor Arnold, |The question arose, therefore, whether this proof 
Mr. Stead, and others, good had certainly come ;| resilience had always the same proportion to the 
it had enabled engineers to look more into the | total resilience in all materials, and, if so, what 
heart of things. Phenomena that had been obscure | proportion. It was necessary to remember that the 
could now be associated with conditions of struc- | proof resilience of matter could be determined in 
ture, and although it was true that we had not yet | the testing-machine with the aid of an extensometer. 
got to the bottom of the matter, many mysteries | If a piece of steel were taken, and the elastic limit 
had disappeared, and many others would probably | were carefully determined in pounds per square 
be resolved in the future. |inch, and also Young’s modulus, then the proof 

Mr. Harold Yarrow next gave an illustration of | ; 
the experiments to which Sir William White had | 
ref in his speech by means of an apparatus | F — stress at elastic limit; this represented the 
in which the impact of a falling weight was taken maximum amount of work that could be expended 
by the specimen. The results of the experiments on the material per cubic inch without stretching 
made were fully recorded, Mr. Yarrow stated, in | jt beyond the elastic limit ; for mild steel the value 
ENGInceRine of April 18, 1902, and he would be |of this would be approximately 50. The speaker 
happy to forward particulars to those arog er |next referred to what he described as a very 


2 
resilience of the proof material was $ Ez’ where 








the subject. Mr. W. W. Marriner, who 
carried out these tests, had heen away, but, with 
the assistance of Mr. McQueen, who was present, 
he was able to show the experiments. The weight 
was then dropped on one specimen, which was 
broken at a single blow. Similar material, un- 
nicked, was taken from a box and subjected to 
several blows without being broken. 

Dr. T. E. Stanton was of opinion that there was 





interesting paper by Professor Hatt, of Purdue 
University, published in Enorngertne of July, 
1902,* in which would be found an illustrated de- 
scription of a very elaborate im t testing-machine, 
and there was also a table giving the resilience of 
various samples of mild steel; the figures in the 
table represented the total resilience. The total 





* See ENGINEERING, vol. lxxiv., page 28. 
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work done in breaking the steel varied from 9000; He had been making experiments lately at the 
to 17,000 inch-pounds per cubic inch, so that the| National Physical Laboratory to see if there 
qusntity which the engineer needed was about half | Were an agreement. A piece of steel was taken 
of i per cent. of the total given in Professor Hatt’s|of fairly high quality, in which the | elastic 
experiments. He would suggest that it would really limit was approximately 78,000 Ib. per square inch, 
be of more value to engineers if the proof resilience and in that material the value of the proof resili- 
of the material were established. An interesting ence was 140 inch-pounds per cubic inch. When 
question, however, was, whether the results ob-|the same bar was put into an impact testing- 
tained from statical tests such as he had described | machine, and was subjected to blows of gradually 
would agree with those shown hy impact tests. increasing magnitude, it was found that with a blow 
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of approximately 210 inch-pounds per cubic inch 
there was a distinct set on the specimen. He had 
no doubt that when more refined methods of 
measuring the extension were established, the agree- 
ment would be still nearer, and it would be found 
that there was a permanent set below that point. 
It was to be understood, however, that the experi- 
ments were not, so far, conclusive. In answer to a 
question, the speaker said that a notched bar was 
used ; that was to say, a bar screw-cut all the way 
along, which he took to be a very much notched 
bar. If there were such an agreement as that re- 
ferred to, then the theory of which there was so much 
spoken nowadays would have to-be’ modified ; but 
even if the theory were given up, the value of the 
impact test would remain. 

rofessor Thomas Turner, of Birmingham, fully 
agreed with what had been said previously as to 
the value of the kind of test which had been de- 
scribed by the authors of the paper. There was, 
however, as a matter of course, no one test that 
would answer for all sizes and for all metals. A 
difference of opinion as to the value of tests of this 
kind for particular purposes was quite admissible ; 
but if it were desired to get information as to the 
general physical properties of the metal, there 
could be no doubt of the value of shock tests. It 
was a@ great convenience to have a simple form of 
apparatus which could be used without involving 
the necessity of large specimens or expensive equip- 
ment. There were a number of other forms of 
apparatus intended to accomplish the same end. 
Members would be familiar with the work of Breuil, 





whose memoir was published by the Iron and 
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Steel Institute as a separate report.* He intro- 


duced a machine very similar in principle to) contraction was goiog on. 


that which the authors had employed, and about 
the same size, to be used simply for impact 
tests. Breuil was, however, of opinion that nick- 
ing bars was, on the whole, unnecessary ; and the 


speaker thought that nicks should be avoided—that | 
|number of other metals the thick bar would con- 


was to say, if a rapid result cou!d be obtained with 


a small machine, nicks should either be avoided or | 


should be of a very definite standard size and pat- 
tern. In connection with cast iron a very useful 
form of instrument for impact tests had been intro- 
duced by Mr. Keep, of Detroit ; this had been largely 
used in America, and was also in use in this country. 
A hammer swinging through a given height was 
used ; this would give a definite blow, the work 
corresponding to which was, of course, well known. 

He had been very much interested in two points 
referred to by the authors in the paper, and also 
mentioned by previous speakers. The first was 
as to the crack going through the ferrite 
and not through the pearlite. The speaker made 
reference to a small tessellated pavement to ex- 
plain his views. In the instance he gave, the 
bricks were of two kinds—some soft and others 
hard ; the soft bricks always cracked first. Osmond 
had shown in connection with ferrite that if a high 
magnification were taken, there would be a more or 
less definite cubical structure of the grains; he 
had no doubt that Osmond was correct in this view ; 
and, if so, and that internal structure in the grains 
of ferrite existed, the speaker saw no reason why 
the fracture should not pass in what was practically 
a straight line in the centre of the grains of ferrite, 
or in any other direction, as determined by the 
hardness of the pearlite surrounding it. The 
authors had referred to what they described as a 
well-known fact—-namely, that iron and steel ex- 
pand at the moment of solidification. The speaker 
was aware that that view had been stated; but he 
was not prepared to accept it as true, and different 
metals behaved in different ways whilst cooling 
from the casting temperature to the ordinary tem- 
perature of the air. In an ordinary casting of 
iron the metal was said to expand at the 
moment of solidification. As a matter of fact, 
cast iron usually contracted at the moment of 
solidification, and expansion with the grey cast iron 
took place afterwards. If the iron were very grey, 
there would be three definite expansions, and these 
expansions were not within the range of the points 
Ar,, Aro, Ars, but much higher. The temperatures 
had been obtained by Mr. Hudson, the speaker's 
assistant, and also by Dr. Moldenke. These 
expansions took place at a temperature well over 
1000, at which there was an arrest of the cool- 
ing. He mentioned this fact in order to show 
that different metals behave in different ways. In 
the diagram given in the paper, the authors had 
shown that pearlite expanded and contracted more 
than ferrite. In this diagram there was what was 
practically a straight line, it being only slightly 
curved. He desired particularly to draw attention 
to the fact that for a short distance, up to about 
300 deg. Fahr. or 400 deg. Fahr., the line was 
practically straight; but on passing to higher 
temperatures the curve was much sharper. The 
cooling line would be flatter and flatter at 
the lower part of the curve, until it became 
nearly straight at last. Had the authors con- 
tinued further, they would have found the curve 
to bend more, and it would have supported their 
argument that the difference in expansion and con- 
traction would be more at a higher temperature 
than at the lower temperature with which they had 
to deal. At the same time the speaker was of 
opinion that the authors had not given the true 


explanation ; he would desire to add a few words! 


about the contraction of other metals. He had a 
set of experiments in progress on this point, to 
which considerations of time permitted only a bare 
reference. A thick piece cf dast metal would not 
contract to the same extent, or in the same way, as 
a thin piece. Taking two pieces 2 ft. long, one 
being 1 in. square and the other } in. square, and 
allowing them to cool after casting, it would be 
found that in most metals there was a fairly 
uniform curve of contraction. In steel or cast iron 


* Journal of the Iron and Steel Institute. Supplement, 
vol. Ixv. ‘* Relations between the Effects of Stresses 
Slowly Applied and of Stresses Suddenly Applied in 
the Case of Iron and Steel; Comparative Tests wit! 
Notched and Plain Bars.” By Pierre Breuil, Director 
of the Metallurgical Section in the Laboratory of the 
Conservatoire des Arts et Metiers, Paris. 
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| 400 tools in a day. 





the curve would show intermediate expansions while 
In the case of cast iron, 
the small bar would contract more than the thick 
one; with steel the contraction of the two bars 
would be more nearly alike, but the thin bar of 
steel would contract more than the thick one. 
In the case of copper, brass, aluminium, and a 


tract more than the thin bar. In most metals, 
other than iron or steel, the total contraction from 
fluid to ordinary temperatures is greater in the 
case of the thick bar ; that is the opposite to the 
effect of iron or steel. Turning to alloys, in the 
case of brasses the addition of zinc to copper 
caused shrinkage to be reduced. It was owing to 
this phenomenon that it was found advantageous 
to use alloys for getting a sharp impression, such 
as that obtained with type metal. Thus in 
antimony there was a very large shrinkage, whilst 
in lead there was a very small shrinkage ; when, 
therefore, antimony was added to lead, the total 
shrinkage would be reduced, and a sharper impres- 
sion would be obtained. 

At this point Mr. Wicksteed stated that the dis- 
cussion would be adjourned until the next meeting, 
which would take place on Friday, December 16, 
when the authors would reply, and he hoped 
to add some remarks of his own. The evening 
would be devoted to kindred subjects, when 
members would listen to further revelations con- 
cerning the microscopic structure of steel, and its 
behaviour under impact tests, as well as other 
tests. Mr. Wicksteed added that he himself took 
very strong views in opposition to some of those 
expressed by the authors in the paper, as to the 
way in which materials should be tested. The 
meeting was then adjourned. 








TOOL-GRINDING MACHINES —No. XL* 
By JoserH Horner. 


THE tool-grinding machines by Messrs. William 
Sellers and Co., Incorporated, of Philadelphia, for 
lathe, planer, shaper, slotter, and similar tools, are 
the result of a successful attempt made in their own 
shops to systematise the work of grinding these 
tools. After determining by experiments what 
seemed to be the most efficient forms and cutting 
angles, the first machine was designed for the 
embodiment of these in the movements of the 
machine itself, and many tons of tools were 
gathered up, and the work of grinding them trans- 
ferred to the attendant at the machine. Messrs. 
Sellers say that, although encountering at the 
start some opposition from men who had pro- 
nounced ideas as to the most desirable shapes, 
which did not coincide with the standards the firm 
adopted, the system soon proved a benefit in every 
respect. ‘* While at the beginning we had occa- 
sionally to fine a man who would return a tool 
showing evidence of his having re-ground it, now 
we could not induce him to waste the time required 
to do this. We are convinced that by the adoption 
of this system we have not only increased the 
daily output of our machine-tools, but also have 
improved the average quality of the work from 
them ; while at the same time reducing the cost of 
the cutting-tools, and improving the appearance 
and esprit of the shops.” 

The leading features of the machines now built 
are these. The tool, once clamped in its holder, is 
not shifted until all its plane faces are ground, its 
movements partaking of those of the holder. 
Adjustments are provided by which all neces- 
sary movements for angles and traverses can be 
given to suit all tools, with two exceptions only : 
— tools and re-entrant angles of less than 

eg. 

In the Sellers shop one machine will operate on 
We may now study the details 
of these interesting machines by the aid of the shop 
drawings of the firm, taking the larger, or No. 1, 
machine first. The machine comprises two main 
elements: the grinding-trough above which the 
wheel is carried, driven in fixed bearings, and the 
chuck mechanism for holding and controlling the 
movements of the tools to one side of the trough. 
The drawings, Figs. 240 to 245, page 706, illustrate 





* The previous articles of this series appeared in our 
issues of March 25, April 8, April 29, May 20, July 1, 


h| July 15, August 26, September 3', October 28, and 
November 11, on pages 422, 492, 602, and 704 respectively 
of our last, and pages 5, 72, 268, 429, 566, and 633 of our 
| current, volume. 





the trough and wheel arrangements, Figs. 246 to 
251 the chuck details. 

The trough A in the figures, carried on feet 
bolted beneath, has an inner plate B cast with it, 
Figs. 241 and 245, to receive the emery-wheel bear- 
ings, and a bracket-piece C at one side, Figs. 241 
and 242, in the angle of which the stem D of the 
chuck, Fig. 241, slides vertically when pulled by 
the hand-lever E, Fig. 240. The spring F, 
Fig. 240, serves to counterbalance the weight of 
the slide and of the entire chuck-body, shown in 
Figs, 246 to 251. 

The bearing G, with the grinding-spindle, can be 
adjusted bodily across the plate B by the tee-slots 
and bolts as the wheel wears. The section through 
the spindle and bearings, Fig. 245, is self-explana- 
tory. The pillar H, Fig. 244, supports a horizontal 
bar J for a stirrup-holder or crane K, for hoisting the 
wheel when it is being changed on its spindle. 
The wheel has two grinding edges, which include 
an angle of 90 deg. for convenience of grinding the 
different faces of tools, and for producing smoother 
work. L, Fig. 243, is a rotary pump driven from 
the pulleys M. These details are clear enough 
from the drawings. We will now consider those 
which are given in succeeding illustrations, and 
which will require some study to understand. 

Figs. 246 to 251 illustrate the chuck as set for 
grinding a curved face tool M, to the movements 
of which this mechanism is related, at which we 
will begin our study. 

The problem to be solved is complicated, being 
that of grinding all the tools which are used in 
lathes, planers, shapers, .c., whatever the shape 
of their cutting edges, and whether straightforward 
or right or left-handed. More than this, it embodies 
grinding precisely to a former, grinding tools pre- 
cisely alike at different times, and grinding formers 
to reproduce tool-points with exact precision ; and 
all without any special skill on the part of the 
attendant, who works by a chart of angles, and by 
means of graduated scales. 

The whole of the tool-operating mechanism, 
carried on the stem D, receives four principal 
movements. One vertically, moving the stem D 
bodily by the handle E (Fig. 241), a movement 
bodily of the mechanism to and from the wheel by 
the slide N, operated by the handle N! (Fig. 246) ; 
a traverse movement of the slide O past the emery- 
wheel by the handle P, a pivoting motion round 
the quadrant Q and round the circle R; details of 
the last two of which, the first-named two being 
evidently simple and straightforward, are as fol- 
low :— 

Fig. 247 is a plan view of the slide-rest and of 
what is termed the oscillating chuck ; Fig. 246 is a 
side elevation of the same. Though the movements 
of a compound slide-rest are embodied in the slides 
N and O, these would be obviously insufficient to 
cover all the movements necessary for grinding any 
tool profiles, except those of rectilinear shapes. On 
the slide-rest, therefore, the first movement we 
note is that of the main bearing S, which is pivoted 
on the slide O by a pin at the centre a (Fig. 247). 
It is swivelled and set for angle by means of the 
fixed index quadrant Q and vernier 6, and clamped 
by the T-headed bolt c. When the indexing coin- 
cides with the 90 deg. point of the graduations, as 
shown, the horizontal axis of the chuck is parallel 
with the tangent plane of the working edge of the 
grinding-wheel. ; 

Comparing now Fig. 249 with the preceding ones, 
the bearing S is shown detached, with the chuck in 
section, and the centre a, around which the chuck 

ivots, clamping-bolt ¢ being indicated. The tool 

in Fig. 247 is gripped ona clamping-jaw T, which 
is secured to a hollow journal U (Fig. 249) through 
the medium of a fitting h, coming on an extension 
d of the head of U. The journal is retained endwise 
by this head and by the collar e at the end opposite. 
Through it a bolt f es, having a collar at one 
end, in a recess in the intermediate fitting h just 
now mentioned, and with lock-nuts at the other, 
the purpose of which is to secure h, the ‘‘ slide-rest, 
to the head d. ; > 

The object of the intermediate fitting or slide- 
rest h is to avoid a rigid connection between the 
journal U and the tool-jaw T (Fig. 247) of the oscil- 
lating chuck. It permits of grinding a bent tool 
with the same facility asa straight one, and of using 
the same former—to be described directly —and also 
to permit of moving any tool transversely to the 
axis of the chuck, to equalise the amount of metal 
to be removed from itstwosides. The chuck-jaw T 
is therefore pivoted to a plate g (Fig. 249), screwed 
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to the body h, forming a small slide-rest. The plate 
I (Figs. 246 and 247) is pivoted by a pin in the 
hole j, and is clamped for angle in the slot-hole k 
by the bolt 1(Fig. 246, also compare with Fig. 250), 
the edge m being graduated for angles. Since a 
short traverse movement is usually essential, what- 
ever the angle of the tool, this is provided for by 
a pin n (Figs. 246, 249, 250), passing through and 
tightly fixed in the slide-rest A, and sliding end- 
wise in bearings 0, o (Figs. 247 and 250), formed 
on the extension or head d of the journal U 
(Fig. 249). The slide-rest and tool is thus made 
capable of receiving a limited amount of traverse 
in a plane at right angles with the axis of the 
oscillating chuck, without changing the angle at 
which the jaw T may be secured. This movement 
is effected by the locking-bolt f (Fig. 249), the head 
of which is provided with a few teeth on a portion 
of its diameter, and which engage with teeth in the 
slide-rest h, and by means of which the latter, by 
partial rotation of the bolt f, is slid between the 
bearings 0, o (Fig. 250) to effect the traverse of 
the tool. 

The bolt f is operated rapidly by a lever V, in 
which a cam is enkedina (Figs. 247, 248, and 249). 
The lever is seen in plan and face view in Figs. 247 
and 248. A square fulcrum block p is keyed on 
the bolt f, and has two trunnions, on which the 
cam levers q, q work, the cams being formed by 
setting the trunnion-holes eccentrically in relation 
to the edges (see Fig. 247). The block is adjusted 
by the lock-nuts on the bolt f. When the locking- 
bolt V is free, which occurs when in the horizontal 
position shown, the locking-bolt f is freely rotated 
by moving the lever V around its axis. This has 
the effect of sliding the rest h in either direction 
by means of the small segmental pinion on the bolt 
and the rack on the slide-rest. When the latter 
has been adjusted, the movement of V from right 
to left, or approaching into line with the bolt f, 
causes the cam-shaped edges to lock the bolt f and 
the slide-rest. 

We may now consider the mechanism of the 
former plate, by means of which precision in 
grinding is assured, without the exercise of any 
skill on the part of the attendant. 

The head d of the journal U is seen notched on 
one side, Fig. 249, to receive a former-plate, 
Fig. 250, which is a much enlarged copy of the 
tool profile to be ground. Several of these plates 
are required. They fit with a rectangular notch 
in plan—not shown—on the head of d, so that they 
require no setting, and are all interchangeable. 
These plates rest against the roller s, Fig. 250, em- 
ployed to reduée friction, the stud of which fits in 
ahole in a stand that interchanges with another 
stand in the supporting bearing S. These two 
stands fit with bolts, the hole for one of which is 
shown at t, Fig. 249, and a stand at W, Figs. 250 
and 251. One of these stands is used for grinding 
the edges of former plates, the other for tools. The 
latter plate W is employed in conjunction with a 
vibrating bearing X, Figs. 250 and 251, by means 
of which the chuck and tool are oscillated to and 
from the grinding-wheel, as follows :— 

In the arch of the supporting bearing S there is 
a shaft w fixed, on which the vibrating bearing X 
is swung by the counterweighted lever-handle Y, 
Fig. 248. Fig. 251 shows that the whole of the 
journal arrangements in Fig. 249 are moved in 
unison by the vibration of the bearing X round the 
shaft v. The lever Y is pivoted in the bearing W, 
see Fig, 248, 

By means of a pin and block sliding in a slot, 
not shown, the vibrating bearing X is pushed to 
the right, and the former, 1, Fig. 250, pressed 
against the roller s. The. function of the counter- 
Weight is to hold the former-plate in contact thus, 
and to ensure the vibration of the chuck that is 
being controlled by the former-plate. The force 
operating to hold the former-plate to its contact is 
that of the mass of the counterweight, and the dis- 
tance through which it acts. The plate must be of 
such « size that the vibrating bearing X can at no 
time strike against either side of the arch $ within 
which it oscillates. 

Returning for a moment to the jaw T which 
Supports the tool, there is a pinv, Fig. 246, which, 
entering a boss at one side of the main bearing S, 
ee into T, supports the jaw in a horizontal posi- 
om when imserting or removing the tool. But 
When doing grinding, the pin v is drawn back, so 
pertnitting the jaw T to oscillate freely about its axis 
in the vibrating bearing X to the extent of about 

deg. There is thus a circular movement of 


journal, chuck, and tool-holder, ranging through 
half a circle, and an oscillating movement of the 
whole of the chuck elements, suspended from the 
shaft of the main bearing. By virtue of the latter 
the outline of the furmer held in contact with the 
roller can be reproduced on the tool. But the 
position and shape of the former-plates are vital 
to the results desired. 

It is clear that a circular former would not 
permit of any oscillatory movement taking place, 
and also that the profile of the tool would be 
circular. Its radius depends on how far the end of 
the tool projects beyond the axis of the chuck to 
make contact with the grinding-wheel. If the 
former embodies an eccentric shape, as for the 
so-called round nose, or sub-pointed tools, then the 
chuck will be oscillated under the joint control of 
the former and of the counterweight of the lever Y. 
The tool being ground would have its cutting edge 
shaped parallel with the edge of the former, but 
smaller by the relative distances of each from the 
grinding-wheel. This now brings us to another 
interesting detail—namely, how to determine the 
proper relations between the former plate and the 
tool to be ground. Here an indicator is provided 
to determine the distance to which a tool should 
pecans beyond the axis of the oscillating chuck. 

tis shown at x in Figs. 246, 247, and 250. The 

mechanism is not fully detailed, but the following 
—— will render its method of operation 
clear. 

The indicator x is curved to correspond with the 
average curvature of the working face of the 
grinding-wheel. It iscarried on an arm 1, Figs. 246 
and 250, fast on a shaft z, which is capable of 
sliding along through its bearings, the weight of a 
lever a, a, Figs. 246 and 250, pivoted on the 
stand W, being utilised to effect this movement, 
and so pressing the indicator x against the end of 
the tool M. The end of the lever becomes an 
index, moving along around a graduated arc b, b, 
concentric with its — As the tool M is pushed 
forward in the jaw T, the index-lever a, a rises ; and 
when the proper graduation is reached, sufficient 
allowance being made for the amount of metal to 
be removed by grinding, the tool is clamped, and 
the indicator swung up in its bearings out of the 
way. Before removing the tool the main slide O, 
on which § is carried, is run back, and the indicator 
swung down to rest against the end of the tool. 
When the index indicates on the graduated edge 
b, b, Figs. 246 and 250, a number corresponding to 
the size of the tool ground, and a record made, 
tools can be ground at auy other time without any 
other gauge besides that afforded by the indicator. 

The method of attachment of the jaw T to the 
journal by pivoting, explained in a previous para- 
graph, serves to reduce the number of former- 
plates required, and time otherwise wasted in 
changing plates, since tools bent to right or left 
can be ground with the same former as straight 
ones having similar profiles. 

The process of adjusting a tool for grinding is as 
follows :—If straight, it is laid in the jaw in the 
— shown in Fig. 250. If bent to right or 
eft, the jaw is adjusted by the long bolt f, Fig. 249, 
and clamped by the bolt J, Fig. 246, in its slot- 
hole. The tool is then pushed forward in the jaw 
T, the indicator « being set in position until the 
index-lever a, a comes next the proper figure for 
such a tool, as given in a table for the various 
tools. It is then secured by the set-screws c c, ¢ ¢, 
Fig. 246, the pin v withdrawn, and the jaw T 
oscillated about the axis of the journal U by the 
handle d,d, Fig. 246, the indicator still bearing 
against the tool. If, when the handle is in its 
highest and lowest positions, the reading of the 
indicator is alike, the tool is properly adjusted, 
and may be ground. If, however, they vary consider- 
ably, then the attendant takes the lever of V in his 
left hand, releases the tool slide-rest h, and swings 
it about the axis of the chuck, until the slide-rest 
is in such a position that the reading of the indi- 
cator is as nearly as possible equalised, when the 
tool slide-rest h is clamped. After grinding, the 
indicator should be used to test whether the end 
has been reduced to its proper size. 

The clearance of the tool is obtained by setting 
the supporting bearing S at the desired angle by 
the index Q and vernier b. 

The foregoing descriptions relate to the grinding 





T. The straight-faced tool is then inserted in the 


square hole of the rectangular opening of the chuck 
Z (Fig. 249), and pinched with the set-screws ff, ff. 
The outer bearing AA is made large enough to 
receive these various fittings—the portions within Z 
for curved-faced tools, and Z itself for tools the 
cutting edges of which are formed by the intersec- 
tion of plane surfaces. The chuck Z has an index 
and graduations for angle on the cylinder R, and 
the whole receives the vibrating motion to and 
from the grinding-wheel. 

Mention has been made of the fact that formers 
are ground on the machine. The value of this 
device lies in the means which it affords of repro- 
ducing the shapes of tools which have been deter- 
mined by experiment. Putting such a tool in the 
machine—as, say, at M (Fig. 250)—and clamping 
the indicator x against it, so that it cannot be slid 
backward or forward, an emery wheel is put in 
place of the roller x. Then if the chuck is oscil- 
lated, the tool bearing against the indicator will 
cause the chuck to vibrate to and from the grind- 
ing-wheel, and the former-plate will be ground to 
correspond with the shape of the tool S. 

Fig. 252 shows one of the chucks supplied for 
holding tools which are bent at right angles, carry- 
ing out the principle that once a tool is set it is 
not re-set, but ground completely at a single fixing. 





THE IRON AND STEEL INSTITUTE. 
(Concluded from page 678.) 

In former issues we have given an account of the 
recent meeting of the Iron and Steel Institute, held 
in the United States, under the chairmanship of 
Mr. Andrew Carnegie, the President, carrying our 
report up to the conclusion of the New York part 
of the programme. On Thursday, October 27, 
members, travelling by special train over the Penn- 
sylvania Railroad, left New York for er 
where they were timed to arrive at noon of the 
same day. 


Toe BetHLeEsEeM Steet Company’s Works. 


An invitation had heen sent by the Bethlehem 
Steel Company to members to visit their works, 
and several took advantage of thisinvitation. This 
company grew out of the old Bethlehem Iron 
Company, which was incorporated in 1857. The 
capital stock of the present company, which was 
incorporated under the laws of the State of Penn- 
sylvania, is 15 million dollars. The works are 
situated on the south bank of the Lehigh River, at 
South Bethlehem, Penn., and cover about 175 
acres. They include blast-furnaces, puddling-fur 
naces, Bessemer converters, rolling-mills, open- 
hearth furnaces, forging machinery, besides ma- 
chine-shops and other usual appurtenances to large 
steel works. 

The time, naturally, was too short for members 
to examine the works with anything like complete- 
ness, but they were shown as much as was possible 
to be seen in the time at their disposal. The blast- 
furnace plant consists of five furnaces, 70 ft. high, 
with 16-ft. boshes and 10-ft. hearths. The blowing- 
engines are of the horizontal type, and capable of 
giving a blast pressure of 20 lb. per square inch. 
Siemens-Cowper-Cochrane stoves, 60 ft. in height 
and 18 ft. in diameter, are used. Pigs are cast by 
machinery, which has a capacity of 1000 tons a day ; 
there are 180 moulds, and each pig weighs about 
125 |b. 

In the open-hearth department the stockyard is 
950 ft. long and 87 ft. wide. It is served by threo 
electric travelling-cranes of 20 and 60 tons respec- 
tively. The plant consists of 11 open-hearth fur- 
naces, one of 10 tons, two of 20 tons, and four of 
40 tons capacity ; these are for the acid steel. For 
the production of basic steel there are four 40-ton 
furnaces. There isan electric charging machine serv- 
ing these furnaces, and also a 25-ton electric crane. 
The steel is tapped from the furnaces into ladles run- 
ning on tracks, and from them is poured into the 
ingot moulds. The ingots are cooled for 24 to 48 
hours before the moulds are stripped. Thereis one 
50 ton crane. There is also a large plant for the 

roduction of hydraulic pressed steel. The upper 
or of the compressor weighs 125 tons, and the 
lower one, including the cylinder through which 
the hydraulic pressure is applied, weighs 135 tons. 
Amongst notable ingots produced was a fluid 





of tools with curved faces. To grind straight faces, ! n f 
the rotating chuck is removed with the sleeve ee,'/ 50 in. in diameter, the weight being 117,000 lb. 
the slide-rest h and its parts, and the tool-clamp | 


compressed ingot 18 ft. long and from 54 in. to 


(about 52 tons); this was for making a hollow 
forged shaft for a stationary engine. Another 
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ELECTRIC TRAVELLING CRANE AT THE ST. LOUIS EXHIBITION. 
CONSTRUCTED BY MESSRS. PAWLING AND HARNISCHFEGER, ENGINEERS, MILWAUKEE, WIS. 
(For Description, see Page 713.) 
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ingot, required for the tube of a 16-in. gun, was of | was one of nickel steel, used for the production of | ingot weighed about 274 tons gross when finished, 

nickel steel ; the total length of the ingot, including \an armour plate ; the length, including the sink- | with the bore-holes cut out. Photographs of these 

the sink-head, was 16 ft. 7in., the diameter being | head, was 19 ft. 4in.; the dimensions of the body | ingots were shown. 

6 ft. 2in.; the weight was 222,300 lb. (or nearly | were 47 in. by 124 in., the weight being 283,500 lb.| The general machine-shops, of which there are 
Still another ingot referred to |(or about 122 tons gross). A plate made from this | three, are fine airy buildings, well lighted. The 


100. tons gross). 
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CONSTRUCTED BY MESSRS, PAWLING AND HARNISCHFEGER, ENGINEERS, MILWAUKEE, WIS. 


(For Description, see Page. 713.) 














largest is 1466 ft. long and 117 ft. 6 in. wide. 
The buildings are of steel and brick construction, 
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part of a 12,000-ton armour-plate hydraulic forging- 
| press built in 1903 by the Bethlehem Company for the 


with a central span of 60 ft., and two aisles of | Carnegie Steel Company ; the weight of the casting 


28 ft. 6 in. each. In,the central span of the prin- 
cipal shop are six electric travelling-cranes, which 
range from 25 to 75 tons capacity. In the 
aisles there are four 10 to 25-ton electric cranes. 
The heavy machine-tools for cutting up and boring 
ingots, and for big work such as is undertaken by 
this company, were examined with interest. There 
is-a large lathe, which will swing 138} in. over 
the shears and 131 in. over the carriage. The 
distance between centres is 81 ft.; the diameter 
of the face-plate is 120 in., and the capacity 
of the chuck 100 in. There are twelve steady- 
rests and eight carriages to this machine-tool. 
A big horizontal machine will take work 60 in. 
in diameter and bore a hole 20 in. in dia- 
meter, The largest hydraulic forging-press in 
these works is of 15,000 tons capacity, and is 
said to be the largest and most powerful forging- 
press in the world. It was designed and built by 
the Bethlehem Steel Company. Pressure water 
\s supplied to the two plungers, which are placed 
side by. side, at a pressure of 7000 lb. to the 
square inch. The columns supporting the cross- 
hexd are 14 ft. 6 in. apart, and the working height 
under the crosshead is 17 ft. 1} in. There is also, 
for forging hollow steel shafts, a 5000-ton press, 
«nc another of 2500 tons capacity. The oil- 
'eupering plant is served by a 60-ton travelling- 
crsne and a 40-ton jib-crane. In the foundry 
“-)artment castings from nickel steel and ordinary 
‘trl are made of the largest size. Amongst them 
"ty be mentioned a large iron casting for a 12,000- 
‘v!! lorging-press, built for the Carnegie Steel Com- 
piny. "The largest steel casting in the world is 


1 to have been produced here ; it combined the | 


produce of five 40-ton hearth furnaces, and formed 


was 145 gross tons. Another notable example of 
steel-casting referred to was the work of a gear- 
wheel and drum, the diameter of the wheel being 
20 ft. 93 in. and the width of face 43} in.; the 
number of teeth was 128, the pitch being 6} in.; 
the weight as despatched was 108,873 lb. (about 
48 tons). The largest steam-hammer in the world 
was also at these works, and was built by the 
company ; the falling weight is 125 tons, 








Cramp’s SHIPBUILDING AND ENGINEERING WoRKS. 


The principal excursion during the Philadelphia 
visit was the steamer trip on the Delaware River, in 
the course of which the works of Messrs, William 
Cramp and Sons, ship and engine builders, were 
visited. This is one of the oldest shipyards upon 
the river, having been founded in 1830; it covers 
an area of 52.4 acres, and has a river front of 
2000 ft. There are eight building - slips, which 
are well equipped with pneumatic and hydraulic 
machinery. The attention of the visitors during the 
brief time at their disposal was turned to the war- 
ships then under construction. They consisted of 
the battleships Idaho and Mississippi, and the 
armoured cruisers Pennsylvania, Tennessee, and 
Colorado. Up tothe present time there have been 
constructed by this company over 325 vessels and 220 
marine engines. The yard has a pay-roll of 14,000 
dols. daily. Some interesting particulars were 
given to visitors respecting the early days of this 
firm in comparison with the present time. It was 
started by William Cramp, as stated, in the year 
1830, the founder being then only twenty years 





old, and was, naturally, for the construction of 
wooden sailing vessels. It is worth mentioning, as 
giving an idea of the difference between the under- 
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takings of those days and of the present time, that 
a single item of plant in the present shop- would 
cost considerably more than the entire: establish- 
ment of William Cramp sixty years ago: this, 
indeed, is a notable tool, being the great floating 
derrick Atlas, the cost’ of which was 30,000-dols. 
It has a capacity of 25 tons, and will hoist 50 ft. 
The present company was incorporated hy an 
Act of the United States Legislature in 1872; 
seven years later William Cramp died, and was 
succeeded by his eldest son, Chas. H. Cramp, as 
president. of the company. The most important 
work done here has been in connection with the 
reconstruction of the American Navy,~- the first 
vessel taken in hand being the double - turreted 
monitor Terror. The principal structures comprise 
the shipyard shops, a building 1200 ft: long and 
of an average width of 72 ft., the total ground and 
tloor area being 460,000 square feet. This is one 
of the largest structures in the world under one 
roof. It includes a bendivg-shed, blackboard-shed, 
ship-shed, pipe-cutting shop, sheet-iron shop, and 
joiners’ shop ; on the ground floor there are two 
extensive mould-lofts, and channel shop on the 
second floor, a pattern-shop on the third floor; a 
machine-tool department and tool store-house carry 
the building to four floors. The boiler-shop is 
384 ft. long by 58 ft. wide; a new. machine-shop 
which has been constructed is 333 ft. long by 142 ft. 
wide, and, extends .to three floors for part of its 
area. This building is well equipped with modern 
machine-tools, all driven by electric motors. _ What 
is known as the Morris machine-shop and foundry 
has two floors, the combined area being 1226 square 
feet. The blacksmiths’ shop is 307 ft. long and 
100 ft. wide. There are the other usual buildings 
and departments necessary for works of this 
character. In the boiler-shop are two electric 
travelling-cranes of 50 tons each, one of 20 tons, 
and also one 5-ton crane. In the Morris machine- 
shop there are two 30-ton and one 20-ton cranes. 
All of these are electric cranes, excepting two in 
the Morris machine-shop. The wet docks cover a 
large area, the total length of wharfage avail- 
able being 5200 ft. Of the eight building-slips, 
four have a building length of 480 ft., two of 500ft., 
and two of 600 ft. Six of these slips are provided 
with overhead gantry and travelling-cranes; one 
of these gantries has a total length of 641 ft., one 
629 ft., and another 752 ft. Two of the cranes 
have a spread of 190 ft. and 86 ft. hoist ; the other 
has a spread of 176 ft. and 73 ft. hoist ; they are 
all built of steel. A dry dock is 472 ft. long 
by 72 ft. wide, and has a draught of 22 ft. on 
the sill at mean high water. There also are the 
machine-shops and appliances necessary for com- 
plete repair and equipment. 
During the past four or five years the mechanical 
appliances in this shipyard have been completely 
reconstructed. Nearly all the rivet work is now 
done by pure hydraulic riveting, used in the boifér- 
making, or pneumatic riveting, used in the con- 
struction of ships’ hulls. For the latter purpose 
there is a complete system of piping undergr-und, 
with attachments for flexible hosé. In addition tw 
riveting, drilling, chipping, caulking, and the blow- 
ing of rivet fires is done by means of this system: 
It was stated that. the total increase of actual 
value of the shipyard by the enlargements #nd 
improvements that bad been made since 1875 





amounted to 1,000,000/. This was equal to prac: 


PR 9 seers eee = 


























































712 


ENGINEERING. 





[Nov. 25, 1904. 








tically doubling the actual value of the plant and 
its accessories at that time. This was all done 
without increase of capital stock. When William 
Cramp began business he had less than 100 men in 
his employ ; at the present time about 8000 men 
are employed, and 84,000 dols. has been paid in a 
week for labour. 


Tue ‘‘ Cotorapo.” 

A few days previous to the visit of the members 
a trial trip of the armoured cruiser Colorado had 
been run. The following particulars, with which 
we were kindly furnished, may be of interest in 
this matter. The vessel is 502 ft. long by 70 ft. 
wide and 24 ft. draught, the displacement being 
13,765 tons. The engines have cylinders 38} in., 
63} .in., and two of 74 in. in diameter, with a 
48-in. stroke. There are thirty-two modified 
Niclausse boilers, with 1632 square feet of grate, 
fitted with Cramp’s shaking-grates. The maximum 
horse-power developed was 28,000 (main engines) ; 
the indicated horse-power per square foot of grate 
was 17.15 (main engines) ; and the indicated horse- 
power per square foot of grate was 18 for the 
total. The air pressure was 1} in. The average 
speed over four hours’ steaming was 22.26 knots. 
Other particulars are as follow :— 


Port. Starboard. 

Average revolutions per minute 127.59 127.09 
Steam pressure ... eR ey 275.5 
High pressure receiver .. 19 249.7 249.5 
Middle-pressure receiver wie 102 
Low-pressure receiver ... ,, 21.4 24.19 
Vacuum ... se een Yar Sf 21.4 
Throttle distance open ... te .252 .249 
Cut-off, high-pressure... ae .778 Full gear 

»» middle pressure... # .750 - 

» low-pressure + -752 > 


Tae League Istanp Navy Yarp. 


A party of the visitors afterwards paid a visit to the 
League Island Navy Yard. This yard covers anarea 
of about 1000 acres, and was founded in 1868, the 
city of Philadelphia ceding the land to the United 
States Government in consideration of the sum of 
l dollar. The League Island Yard forms a safe fresh- 
water harbour, having a frontage of about 9 miles. 
It is well situated, being in close proximity to sup- 
plies of coal and iron, whilst there is a large manu- 
facturing population to draw from. The vessels at 
the Navy Yard at the time of the visit were the 
coast-defence monitor Florida, the cruiser Denver, 
and the battleships Alabama and Massachusetts. 
Members devoted their time principally to the 
examination of these vessels. -In the ‘* back 
channel” was to be seen one of the original 
monitors of the Civil War. 


Tue New York SHIPBuILpING CoMPANy. 

The party next proceeded to Camden, on the 
opposite side of the Delaware to Philadelphia, 
where they visited the works of the New York 
Shipbuilding Company. This establishment has 
been founded within recent times, having started 
a little over five years ago. The property com- 

rises 150 acres, and has a water frontage of 4200 ft. 

he buildings are extensive, covering an area of 
about 20 acres. There are facilities for constructing 
vesseis up to 1000 ft. in length. There are thirty- 
five electric cranes of various*. powers, special 
attention having been paid to the orderly 
handling of material during the construction of 
the vessels and machinery. Compressed-air tools 
are used in all departments, and there is an exten- 
sive equipment of hydraulic machinery in the boiler 
departments and the shipbuilding yard. The 
punching and bending of plates is done by hydraulic 
machines. Light and power are supplied from a 
central station. The first vessel was laid down in 
the year 1900; since that time twenty-four ships 
have been launched, amounting to an aggregate of 
77,504 tons. At the time of the visit of members 
there were under construction the United States 
cruiser Washington, 502 ft. long, and the battle- 
ship Kansas, 450 ft. long, as well as five light 
vessels for the United States lighthouse establish- 
ment. The normal working force of this company 
is said to be about 6000 men. 


THe Campen Coxe Company’s Works. 


A further visit was paid to the coke-ovens and 
by-product plant owned by the Cambrian Coke 
: Company, and controlled by the Public Service 
Corporation of New Jersey. The plant consists of 
two . batteries, each of fifty ovens, of the Otto- 
Hoffmann type. 
Camden, and is also pumped to Trenton, through 


The gas produced is used in| pose 





a 12-in. wrought-iron pipe, the distance being 
38 miles. Intermediate towns are also supplied 
from the high-pressure main through regulating- 
governors, this being the main source of supply of 
gas for this part of West Jersey. The plant has a 
capacity for carbonising 500 tons of coal per day ; 
eighty ovens are discharged each twenty-four hours, 
the average time consumed in the process of car- 
bonisation being thirty hours. The daily produc- 
tion of coke is 350 tons, of which 40 per cent. is 
used for metallurgical purposes; the remainder 
is crushed into convenient sizes for domestic use. 
About 50 tons of what is known as the nut size 
is packed into paper bags, which contain about 
half a bushel. The other by-products are tar and 
ammonia. The average yield per ton of coal is 
about 1600 lb. of coke and 3500 cubic feet of 
18-candle-power illuminating-gas, 5} Ib. of pure 
ammonia, and 10 gallons of tar. 


OTHER ExcuRSIONS. 


Amongst other works open to visitors may be 
mentioned the museums and educational institu- 
tions, including the Philadelphia Museum, the 
Archzeological Muséum, the University of Pennsyl- 
vania, and the Drexel Institute. A separate excur- 
sion was made to the United States Mint, and 
many works of interest in this important centre 
were gratuitously thrown open to the visitors. The 
excursion to Philadelphia was altogether successful, 
members being most hospitably received. 


RECEPTION BY THE PRESIDENT OF THE UNITED 
States, AND Excursions aT WASHINGTON. 


On October 29 members left Philadelphia for 
Washington, arriving at the political capital of the 
United States only in time to take lunch—which had 
been kindly provided by the Reception Committee— 
and to proceed to the reception that was given by 
Mr. Roosevelt at the White House. The Honorary 
Reception Committee at Washington consisted of 
a large nnmber of prominent statesmen and officers 
of the Navy and Army, as well as gentlemen con- 
nected with scientific and educational establish- 
ments, the Hon. W. H. Taff, Secretary of War ; 
the Hon. Paul Manton, Secretary of the Navy ; 
the Hon. E. A. Hitchcock, Secretary of the 
Interior ; and the Hon. Victor H. Metcalf, Secre- 
tary of Commerce and Labour ; Admiral Dewey and 
General Chaffee were also amongst the members 
of the committee which welcomed the Institute to 
Washington. The reception was of a brief nature, 
members shaking hands with the President, and, 
after inspecting the White House, returning to 
their hotels. 

In the evening there was a soirée at the Corcoran 
Gallery of Art, which was numerously attended. 
Visits were also paid to the Library of Congress, 
which adjoins the Capitol, the guests being received 
by Mr. Hutchinson, the superintendent of the 
reading-room, who kindly explained the method of 
distribution of returned books, an arrangement 
which might be adoped with advantage in some 
other public libraries. Other members visited the 
United States National Museum and the Smith- 
sonian Institute, where they were received by Mr. 
Rathbun, assistant secretary of the museum. The 
United States Capitol offered the chief attrac- 
tion to those who had not. before visited the city. 
The officials here, as, indeed, in all departments at 
Washington, were most courteous and obliging in 
showing members all of interest that was to be 
seen. Another Government department frecly 
thrown open to members of the Iron and Steel In- 
stitute was the United States Navy Yard at Wash- 
ington. A number of naval officers were told off 
to show the guests round, and explained all of in- 
terest with the greatest courtesy. This yard is 
chiefly used as a gun factory ; the experimental tank 
here situated was also an object of interest. 


Visir To Prrrspure. 

The visit to Pittsburg was of a more extended 
nature. Members arrived at the great centre of 
the iron and steel industry of the United States 
on the evening of October 31, having started from 
Washington early in the morning of that day. 


Tue Carnecie Stee, Works. 


The chief attraction, naturally, was the visit 
paid to the works of the Carnegie Steel Company, 
the whole of Tuesday, November 1, and part of 
Wednesday, November 2, being devoted to this pur- 
It need hardly be said that thé time was all 
too short to gain an adequate idea of the operations 


‘ 





carried on ; only a general impression was gained 
during the necessarily hurried walk through the 
various departments. Indeed, the excursion almost 
partook of the nature of a pedestrian exercise rather 
than an examination of works. All the depart- 
ments, however, were most hospitably and liberally 
thrown open to members, and it was only want of 
time that prevented information being gained upon 
all points upon which any curiosity might have 
been felt. We have in recent articles dealt ex- 
haustively with the various aspects of American 
ractice in steel-manufacture, and it would be use- 
ess to attempt to enlarge on the subject here. 
Perhaps one of the most interesting operations 
seen was in the armour-plate department, which 
members were freely permitted to traverse. Here 
was being trimmed to shape ships’ armour by a disc 
saw, in place of the ordinary method of planing 
pursued in this country. The saving of time by 
this method is said to be very considerable. Only 
comparatively thin armour—something under 3 in., 
apparently—was being operated on. It was stated 
that the speed of cutting 1}-in. armour was at therate 
of 1} in. per minute, and we were further informed 
by one of the officials that armour-plate 12 in. 
thick and ‘20 ft. long would have one side trimmed 
off by cold saw in an hour and a half—a rate of 
progress which seems somewhat remarkable. The 
saw consists of a plain disc, of course without 
teeth, of ordinary boiler steel, the diameter being 
7 ft., and the thickness about }in. There is a 
150-horse-power engine for running the saw, 
which turns at 1300 revolutions per minute. There 
are, of course, no teeth on a disc saw, and one 
disc will last about a day, after which time the 
edge will be worn round, thus destroying the 
clearance. The saw, however, can be re-set by 
hammering on the edge, either with a specially- 
shaped tool or with a cold chisel. 

The annual capacity of the Homestead Steel 
Works and Carrie blast-furnaces visited on the 
first day of the Pittsburg visit, November 1, is 
710,000 tons of pig iron, 425,000 tons of Bessemer 
steel ingots, 1,550,000 tons of open-hearth steel 
ingots, 1,425,000 tons of rolled products, 10,0C0 
tons of armour-plates, and 130,000 tons of axles. 
The Duquesne blast-furnaces and steel works, 
visited on the afternoon of the same day, have an 
annual capacity of 750,000 tons of pig iron, 600,000 
tons of Bessemer steel ingots, 480,000 tons of open- 
hearth ingots, and 820,000 tons of finished products. 
These two works are, as is well known, the pro- 
perty of the Carnegie Steel Company, which is now 
a part of the mammoth trust known as the United 
States Steel Corporation. 

On the following day, November 2, the Edgar 
Thomson blast-furnaces and steel works, also owned 
by the Carnegie Company, were visited. The 
annual capacity of these works is 1,460,000 tons 
of pig iron, 1,000,000 tons of steel ingots, and 
900,000 tons of steel rails. 

How near the above capacities were being 
actually worked up to at the time of the visit 
members were not informed. To judge by one 
ordinary criterion of activity—the number of men 
employed about the plant—one would have judged 
that there was considerable slackness ; but those 
who had previous acquaintance with the best 
organised American works knew that an absence of 
operators was no indication of slackness of produc- 
tion. One had only to notice the way in which 
ingot crowde’ after ingot through the rolls, to be 
converted into slabs or billets, and ultimately into 
finished products in the shape of plates, rails, or 
sections, and to mark the effective automatic or semi- 
automatic devices for handling material, to under- 
stand how vast amounts of material could be pro- 
duced with a comparatively small staff of operators. 
Such matters as these have, however, been recently 
dealt with in detail in our columns. 


Tue WestincHouse Works. 


Although to an institute concerned with the 
metallurgy of iron and steel the Carnegie works 
were, naturally, of first importance, the Westing- 
house Electric Manufacturing Company’s establish- 
ment at East Pittsburg was hardly of secondary 
interest. The visit to these works was paid on the 
afternoon of Wednesday, November 2. A full 
account of these remarkable works has so recently 
appeared that any thing further is unnecessary, 
and would be but a repetition of what has already 
been said. In the evening dinner was given 
to members of the Institute and their friends 
by the Westinghouse Company, several hundred 
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uests sittins down to dinner in a part of the 
principal building of the works which had been 
cleared and most tastefully decorated for the pur- 
ose. Mr. George Westinghouse, and also Lieu- 
tenant Walter McFarland, the acting vice-president 


of the company, were present. 
Visit To CLEVELAND AND St. Louis Exurettion. 


At Pittsburg there was a division of the party ; 
the regular trip was continued to Cleveland, the 
majority of the members leaving Pittsburg on 
Wednesday, November 2, and arriving at Cleveland 
at 5.30 the same afternoon. A considerable section 
of the party, however, left for St. Louis in order 
to visit the Exhibition, under the direction of Mr. 
A. I. Colby and Mr. A. E. Vaughan. Through 
the courtesy of the President of the Wabash 
system, Mr. J. Ramsay, permission was given for 
the special cars in which the members travelled to 
use the side tracks immediately adjoining the main 
entrance to the Exhibition grounds. Here it was 
arranged that the party should stay during their 
visit, using the special Pullman cars, both for 
sleeping and for morning and evening meals, the 
mid-day meal being provided by the Local Com- 
mittee at a suitable time and place. The party 
was timed to arrive at St. Louis about mid-day of 
November 4, and to leave again on the 7th for a 
trip to Chicago and Niagara Falls. We have dealt 
so fully with the St. Louis Exhibition that it is 
unnecessary for us to follow this excursion further. 


Tue AMERICAN STEEL AND WiRE Company. 


On Friday, November 4, members were taken by 
a special train to the Newbury mills of the American 
Steel and Wire Company, where they were shown 
through the works. The whole process of the 
manufacture of wire, from the ore to the finished 
article, is carried out, this probably being the only 
establishment of its kind in the world. There are five 
blast-furnaces, two of which are being rebuilt ; one 
is 75 ft. high by 20 ft. bosh, and was built in 1882, 
and rebuilt in 1896; it has one McClure and three 
Whitwell stoves. Another furnace is 80 ft. by 20{t., 
and was built in 1887; it has four firebrick stoves. 
These are the two furnaces which are being rebuilt. 
Another furnace of this group is 100 ft. by 22 ft., 
and was planned in January, 1901. It has four fire- 
brick stoves, each 22 ft. by 100 ft. The fuel used 
is coke, and the ore is from the Lake Superior 
district, Bessemer pig-iron being made. The 
total annual capacity of the three furnaces is 
395,000 tons. The molten metal is conveyed 
from these furnaces to the steel works; the fur- 
naces have one Uehling pig-casting machine. The 
ore-handling plant consists of four Houver and 
Mason machines, which have been recently installed. 
There are four rigs with Hewlett clamp shell- 
buckets, and five McMyler machines. Another 
furnace is known as the Emma furnace ; it was 
built in 1872, and has since been remodelled 
three times—in 1883, 1891, and 1896. There are 
three Ford and Moncur stoves. The product is 
Bessemer pig iron, the annual capacity being 
100,000 tons. Molten metal is also conveyed from 
the furnace to the Newbury Steel Works, and there 
is one Uehling pig-casting machine, which serves 
both the Emma furnace and the one next men- 
tioned. The latter is known as the Newbury 
furnace, and is 62 ft. by 16 ft. It was built 
in 1872, remodelled in 1886, and rebuilt in 
1896. ‘I'he annual capacity of this furnace is 
75,000 tons of Bessemer pig iron. The Newbury 
Steel Works were started in 1868 for the 
manufacture of Bessemer steel, the Bessemer 
plant being remodelled and refitted with modern 
appliances in 1893, There are two 10-ton 
converters with an annual capacity of 525,000 
tons of ingots. Open-hearth furnaces were built 
in 1875 and rebuilt in 1900. There are one 
stationary and four rolling 50-ton furnaces, two 
being used for the acid process and three for the 
production of basic steel ; their annual capacity is 
143,000 tons of ingots. The blooming-mill was 
built in 1881 and remodelled in 1891. There are 
eight So. sing-pits and two trains of rolls, one being 
& two-l ch 38-in. reversing train and one three- 
high ~--in. train. The annual capacity of these 
mills js 140,000 tons of blooms, billets, and slabs. 
Fs new | 'ooming-mill was built in 1901. There are 
our so.“ ing-pits, and one two-high 35-in. reversing 
train of rol itv i 
ls, The annual capacity is 220,000 tons 


can Works of this company were built in 
1896. - There is one Belgian rod-mill with six 
gas-producers, two heating furnaces, and four 
trains of rolls. There is one continuous rod- 
mill with three gas-producers, one heating fur- 
nace, and three trains of rolls. There are 2272 
wire-drawing blocks. The product is steel wire- 
rods and wire, the annual capacity being 125,000 
tons of rods and 60,000 tons of wire. There are 
galvanising and tinning plants in connection with 
these works. The company also own what are 
known as the Consolidating Works, which were 
formerly the property of Baacke’s Wire-Nail Com- 
ny, and also of the H. P. Works, which were 
uilt in 1880 by the H. P. Nail Company. After 
visiting the central furnaces, members proceeded 
to the wharves on the Cuyahoga River, where the 
Stouver and Mason unloading apparatus was seen 
at work ; this apparatus is electrically operated. 


ScHERZER Lirt-BRIDGE. 


In the course of the trip members passed over 
the Rolling Lift-Bridge of the Newbury and South 
Shore Railway Company, the train being stopped 
after the passage across the bridge had been 
made, when the span was lifted for the informa- 
tion of members. The movable span is 160 ft., the 
total length of the bridge being 265 ft. The weight 
of the superstructure is 1500 tons, and the weight 
of the moving parts 1225 tons; there are 800 tons 
of counterweights. The amount of structural steel 
employed is 700 tons. The bridge was designed to 
carry two 1774-ton locomotives, followed by a 
uniform load of 5000 1b. per lineal foot on each 
track, the factor of safety ath five. The span is 
raised as a bascule bridge by two 50-horse-power 
continuous-current electric motors, the power actu- 
ally used on ordinary occasions being 20 horse- 
power. There is an ingenious interlocking mecha- 
nism for the tracks, and this is so arranged that 
the bridge cannot be opened until the signals and 
derailing switches are so set as to prevent the pas- 
sage of trains. This interesting bridge was con- 
structed by the American Bridge Company of New 
York, the Union Switch and Signal Company, of 
Pittsburg, being constructors for the interlocking 
apparatus. The Scherzer Rolling Lift-Bridge Com- 
pany, of Chicago, were the designers and censulting 
engineers. 


THE DINNER AT CLEVELAND. 


On the evening of Friday, November 4, a dinner 
to both ladies and gentlemen was given by the 
Reception Committee of Cleveland in the Chamber 
of Commerce Hall. This is a fine building, and 
was most beautifully arranged, tables accommo- 
dating eight guests being set out on the floor of 
the hall, and most profusely decorated with flowers. 
This dinner was indeed one of the most memorable 
occasions during the whole visit. 


OrHEeR WorKsS AT CLEVELAND. 


A number of works in Cleveland were thrown 
open to the inspection of members. Many of 
these were of very great interest, the difficulty 
here, as elsewhere, being that time was too short 
to give adequate attention to them. Amongst 
these may be mentioned the works of the Brown 
Hoisting Machinery Company ; Messrs. Warner and 
Swasey’s admirable works for the manufacture of 
machine-tools and high-grade astronomical and 
other instruments of precision ; the Wellman-Seaver 
Company’s new machine-shop and steel foundry, 
where is manufactured the ingenious machinery for 
steel and iron works introduced by Mr. Wellman, 
who has done so much in America to advance steel- 
making practice. Other works visited were those 
of the Acme Machinery Company, the Otis. Steel 
Company, the Union Rolling-Mill Company, the 
Cleveland Steel Company, and the Cleveland Hard- 
ware Company. 


Visit To BuFFALo. 


On November 6 the party arrived at Buffalo, 
where visits were arranged to the Lackawanna Steel 
Company and the. Buffalo and Susquehanna Coal 
and Iron Company’s Works. A large section of 
the visitors, naturally, visited Niagara Falls on this 
day, and the party afterwards proceeded to Sche- 
nectady to visit the works of the General Electric 
Company and the plant of the American Locomo- 
tive Company. . Ultimately, the party broke up in 





of mo s, billets, and slabs. A rod-mill was 
aa n 1902, and has an annual capacity of 
900 ‘ons. What are known as the Ameri- 





New York on the evening of November 9. This 


Steel Institute, to which those who took part in’ it 
will always look back with pleasureable recolleo- 
tions of the kindness and hospitality shown by 
American members of the Institute, who were the 
hosts on the occasion of the meeting. 








ELECTRIC TRAVELLING-CRANES AT THE 
ST. LOUIS EXHIBITION. 

On pages 710 and 711 we illustrate one of the 
fine and powerful electric travelling-cranes which 
have been supplied by Messrs. Pawling and Har- 
nischfeger, of Milwaukee, Wis., for use in the St. 
Louis Exhibition. The example shown in Fig. 1 
is the crane in the Electrical Building of the Exhi- 
bition ; Fig. 2 is an outline view showing one of the 
firm’s 50-ton cranes in position in the foundry or 
machine-shop. Fig. 3. is a cross-section of the crab; 
Fig. 4 is a perspective view of the crab. The 
general view, Fig. 1, is of incidental interest as 
showing the formation of the wooden-framed roof 
adopted at the St. Louis Exhibition for some of 
the buildings. The cranes of this firm have done 
excellent work at the Exhibition in getting the 
heavy machinery into place. The following de- 
scription deals generally with the cranes manufac- 
tured by Messrs. Pawling and Harnischfeger. The 
general design, as well as the over-all dimensions, 
are shown in Figs. 2 and 3. The bridge is made of 
plate or box girders, depending on the size and 
span of crane and the character of the service 
required, For small cranes of short span, ‘how- 
ever, rolled beams and channels are used. The 
girders are so designed that the stress produced 
in’ the lower flange by the maximum load does 
not exceed one-fifth the ultimate strength of the 
material, all of which ——— in the construction of 
the bridge conforms to the specifications adopted by 
the American Association of Steel - Manufacturers. 
The stress on the top wach. is limited by the crippling 
formula usually employed. for compression members, 
and by the lateral strains due to starting and stopping 
the bridge suddenly when fully loaded. Stiffeners are 
introduced wherever the shear exceeds the usual safe 
buckling resistance of the web. The crane is carried 
by end-trucks having double-flanged wheels, the 
strength being apportioned to take the maximum load 
when it is lifted near one end of the bridge. The wheels 
are of chilled iron, and ground to true diameter to én- 
sure uniform travelling. The operator’s cage is usually 
placed as shown in Fig. 2. The switchboard, with all 
necessary fittings, and the controllers and rheostats, 
are arranged for convenient operation. The trolley is 
of the double-drum pattern, and the hoist-drums are 
of ample size to take a full run of rope for a specified 
lift without overlapping or excessive side pull. The 
grooves are cut from the solid, and so arranged that 
both ends of the rop« can be fastened and wound up 
at the same time, to ensure exact verticai hoisting and 
equal distrivuticn of theload. The bridge and trolley- 
truck bearings are cf phosphor-bronze. Cut gears are 
used throughout, the pinions being formed from steel 
blanks. The gears are enclosed in oil-tight cases— 
a provision which ensures durability and efficient 
lubrication at all times. The load brake is placed 
close to the load, and is automatic, the load being 
sustained at all times, so that it cannot run down 
through carelessness on the part of the operator 
or temporary interruption of the current. In order 
to lower the load it is necessary to reverse the hoisting- 
motor, which is under the full control of the operator. 
In order to stop the hoisting -motor quickly. and 
positively, so as to secure accuracy in landing the load, 
the motor is fitted with a powerful automatic brake, 
which is of sufficient strength to do this work pro- 
perly, and at the same time is able to sustain the 
full load of the crane independently of the main brake, 
should it be called upon to do so. This brake is 
part of the motor proper, and is operated by the 
current which is passed through the hoisting-motor, 
and is therefore off or on the instant the motor starts 
or stops. The hook is of the best quality of steel, its 
nut resting on a ball or roller bearing to insure free 
turning of heavy loads. The sheaves of the block are 
fitted with bronze bushes and steel pins. The motors 
are of the four-pole steel-clad type ; they are designed 
specially for crane service work, and are made 
by Messrs. Pawling and Harnischfeger; they have 
great starting power and very slow speeds. The 
winding is so proportioned with reference to the 
other parts that every motor when: tested to 50 
per cent. over its rated capacity is entirely free 
from sparking or undue heating. The armatures 
are of the tunnel-groove type, fitted with coils of 
equal length and independent insulation. The dis- 
tribution is symmetrical and uniform ; all the. coils 
are identical. Commutators and brush-holders are 
carefully encased, to exclude dust and dirt, whilst at 
the same time they are readily accessible for examina- 
tion and adjustment. Each: motor has its own re- 
versible controller and rheostat. Dangerous arcing is 





brought to a conclusion what will always ‘be a 
memorable episode in the history of the Jron and 


tions, which adds greatly to the life of the controllers, 


avoided by a special arrangement of -parts‘and propor-* ” 
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The wearing parts—namely, carbon brushes and 
copper-wiring strips—may be readily removed or re- 
placed. These cranes are wired throughout in an 
ample manner so as to secure the specified voltage 
at the motors when dealing with the heaviest loads. 
It is necessary in order to secure specified speeds that 
the voltage supply to the runway line must in all 
cases be such that the motors will receive the full 
voltage they are designed to run under. 

The following particulars. refer to the double- 
drum type of trolley crane. The lifting capacity 
in tons of 2000 lb. is 50 and 10 tons; the span 
to the centre of the runway rails is 80 ft. At 
full load the approximate speed per minute of 
the main hoist is 12 ft., and of the auxiliary hoist 
20 ft. The speed of the bridge is 300 ft., and of the 
trolley 100 ft. At light loads the approximate speed of 
the main hoist is 30 ft., and of the auxiliary hoist 
50 ft.; the bridge speed is 400 ft., and the trolley speed 
150 ft. The power of the motors of the main hoist is 
50 horse-power, and of the auxiliary 20 horse-power ; 
of the bridge, 40 horse-power ; and of the trolley, 10 
horse-power. The line voltage of the crane is 220 
volts, and the usual size of generator required is 
50 kilowatts.. For the 30-ton crane, having a span 
of 57 ft., the speed of the main hoist at full load 
is 12 ft. per minute, and of the auxiliary 5-ton hoist 
30 ft. per minute. 

The speed of the bridge is 400 ft., and of the 
trolley 100 ft. On light loads the speed of the 
main hoist is 30 ft. per minute, and of the auxiliary 
hoist 90 ft. per minute ; the bridge speed is 500 ft., 
and the trolley speed 150 ft. per minute. The power 
of the main hoisting-motors is 30 horse-power, and 
of the auxiliary hoisting - motors 15 horse-power. 
The line voltage at the crane is specified at 220 volts, 
and the usual size of generator required is 30 kilo- 
watts. 

A large number of these cranes has been supplied to 
various users. The Allis Chalmers Company have no 
less than seven, ranging from 1} to 75 tons, at their 
works in Milwaukee and Chicago. The Midvale Steel 
Company, of Philadelphia, have been supplied with 
forty, ranging from 3 to 150 tons ; the American Bridge 
Company twenty ; the New York Shipbuilding Com- 
pany sixteen ; and many other firms have a number of 
cranes, ranging from a dozen or so downwards. 








BROOKE’S AUTOMATIC BOILER-FEED. 


To know the true water-level in steam boilers, and 
to have some reliable automatic means of keeping that 
level at some fixed point, is—particularly in water-tube 
boilers which contain comparatively little water—a 
matter over which much thought and time has been 
expended. Many of the appliances which have been 
employed to this end are complicated, and conse- 
quently risky, and in others their working parts are 
inside the boiler, and cannot readily be got at. The 
Brooke automatic boiler-feed regulator, which we 
illustrate in Figs. 1 and 2 on this page, has been con- 
structed with the object of overcoming these disad- 
vantages. 

The construction of the apparatus will be under- 
stood on reference to our illustrations, the left-hand 
view being a vertical section, and the right-hand 
view an elevation. The regulator is attached to 
the boiler by the flange A, with the top side O of 
the passage B fixed on the same line as the re- 
quired water-level. The action of the apparatus 
is as follows:—The feed-water, after passing 
through the inlet C, enters the chamber D on 
its way to the boiler, and fiows out at E, the 
object of this being to cool the water which has 
entered the expansion tube F from the boiler. So 
long as the water-level in the boiler is below the 
point O, the tube F remains full of steam, and the feed- 
water while passing through the chamber D gets 
heated up by contact with the tube; when, however, 
the steam supply from the boiler is shut off by the 
water rising above the point O, the cold (or partially 
cold) water which surrounds the tube F condenses the 
steam in it, and when this takes place, water from the 
boiler enters the tube F, and partially or wholly fills 
it, the water which enters it having been to some 
extent cooled down by the feed-water which passes 
through the chamber D. When the water-level in the 
boiler drops below O, say, to V, the water in the tube F 
runs out by gravity, steam at once taking its place 
and expanding the tube. Waen this expansion takes 
place, the pressure on the rods G, G', and the lever 
H is released, the spring I contracts and pulls on the 
end of the sctahed. lever J, and closes the by-pass 
valve L. When, however, the water-level in the 
boiler rises, and the water flows into the tube F and 
contracts it, the lever H and the rod K are forced down 
by the pressure on the rods G and G', and the valve L 
is relieved from the pressure of the spring I, and opens. 
When this takes place, the water from the pumps 
instead of going into the boiler is diverted, and — 
out at M back into the supply tank. When the re- 


expansion of ‘the tube F takes place, the valve L is 
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closed, and water from the pump passes 
the boiler, and so the operations are repeat 

The by-pass valve L is adjusted by the screw P, 
Fig. 1, at the time the regulator is fixed, and does not 
require to be altered afterwards. The spring I is 
also adjusted by the screw Q, until its tension is suffi- 
cient to hold the valve L close against the pressure of 
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the feed-water. 
R is provided, for getting rid of any air that vo | 
accumulate out of the steam. In case of hot feed- 
water being used, the expansion tube F is made some- 
what longer than is shown in our illustrations, and is 
exposed ti ghout its length to the action of the air, 


At the top of the pipe F an air-valve 








the casting being left open for this purpose. The 
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water in this case does not circulate round the tube 
at all. 

The regulator can be used in different ways accord- 
ing to circumstances :—(1) In the case of a single 
boiler, the control-valve acts as a by-pass on the feed- 

ipe from the pump to the boiler. When closed, the 
lesd-waber is compelled to travel to the boiler in the 
ordinary way, and it is, of course, regulated to the 
extent to which the valve L is opened. (2) Instead of 
acting as a by-pass as in (1), the regulating valve is 
arranged to control the steam supply to the pump. 
This system has the advantage that the pump is not 
at work unnecessarily, and it can also be applied to 
single boilers like system (1). (3) This type is suitable 
for a battery of boilers fed from one pump, and each 
regulator is arranged to operate, not a by-pass, but a 
valve by which the quantity of feed admitted to each 
boiler is directly controlled. Should the water be 
shut off by the controlling valves of all the regulators 
at the same time, the excess pressure in the feed-pipes 
actuates a special valve, which stops the motion of 
the pump. In both the systems (2) and (3), the pump 
employed must be of such a type as to re-start on the 
admission of steam. (4) In this case several boilers 
can be fed from one pump; a common by-pass valve is 
employed, and the feed-regulator operates a valve on 
each boiler, and controls the quantity of feed admitted 
to that boiler. If the controlling valves on the boilers 
should all be closed at the same time, the excess of 
feed is allowed to escape through a relief-valve placed 
on the feed-pipe common toall the regulators. = 

In the two latter types (3) and (4), each boiler is, 
of course, regulated independently as regards its water 
level. 

The apparatus is manufactured by Messrs. Holden 
and Brooke, Limited, West Gorton, Manchester. 








THE ‘‘TENAX ” AUTOMATIC COUPLING 
FOR SHAFTS. 

On this page we illustrate an ingenious form of auto- 
matic shaft - coupling, known as the “ Tenax” coup- 
ling, which contains some novel points. A general 
idea of the arrangement may be gathered from Fig. |, 
which is a section parallel to the shaft. The coupling 
consists of a plate A, round the circumference 0! 
which is bolted an annulus B, which has on it two 
oppositely-inclined internal bearing faces. A and, 
with it, B are free to revolve on the shaft Y. Two 
conical disesC and D, which can be either drawn together 
or forced apart by means of a right and left-handed 
screw cut on the end of the sleeve E, engage with the 
two inclined internal surfaces of B, four pins N in- 
suring the joint rotation of the two discs C and D. 
When the sleeve E is rotated in one direction the two 
discs approach one another, and exert a powerful 
clutching action on the bearing faces of the annulus J. 
The rest of the apparatus consists of a pulley F, which 
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has a flat outside groove, and is keyed to the sleeve E. 
In the interior of this pulley it will be seen that there 
is a spiral spring R, which provides an elastic con- 
nection between the pulley F and the disc, the outer 
end of the spring being fixed to F, and the inner to D. 
Any motion given to F passes through C to the shaft Y, 
for C, though free to slide along the shaft, is forced to 
move round with it by means of two feathers L which 
are placed 90 deg. apart. The feathers L on the one 
hand, and the long feather K (Fig. 3) on the other, 
form abutments to the sleeve E. Under the action 
of a spring (Fig. 1) a collar H is held continuously 
against the end of the sleeve E. A keyway in the 
collar H allows the feather K to pass easily through 
H, and teeth are formed on the surfaces of the collar 
and the sleeve so as to enable them to be locked 
together. These teeth are shown in Fig. 3. 

The coupling works as follows :—If we suppose the 
shaft Y to be rotated by means of a belt on the pulley 
J, which pulley is keyed to the boss of the plate A, 
and drive the shaft Y by means of the connection 
between the annulus B and the bearing discs C and D. 
If now, by means of the brake-band f which sur- 
rounds the pulley F, Fig, 4, the angular velocity of 
the pulley be diminished, the spiral spring R is brought 
into tcusion, and a relative rotation of the sleeve E 
with regard to the shaft Y is obtained. This rotation 
causes the right and left-handed threads on E to 
force apart the two cones C and D, and so un- 
couples the shaft. This uncoupling action is main- 
tained on account of the automatic action of the 
teeth on the contact surfaces of the collar H 
and the sleeve E, which allows the action of the 
brake / to be discontinued without the sleeve E 
being ile to return to its former position. When it 
is desiied to re-start the shaft Y, the collar H is moved 


slight!) to the left by means of the fork shown in 
Fig. 3, and the teeth are disengaged. The sleeve E is 
then ‘ree to rotate on the shaft Y, and under the 
— * the spiral spring R to return quickly to its 
orme: position, and again force the discs C and D 
“gaint the annulus B. In order to prevent the shaft 


¥ from turning by momentum after it has been un- 
oe ', the sleeve E is only allowed to rotate on 
— t through an angle of, say, 180 deg. by means 
¢ t re abutment of the sleeve against the feather K, as 
_ iin Pig. 2, the effect being that the motion of the 
att is automatically braked. 








The following advantages are claimed for this 
coupling :—That it insures the. avoidance of serious 
accidents ; that it is exactly balanced and causes no 
thrust on the shafts; its power may be regulated at 
will by means of the spiral spring; that it may be 
operated from any distance electrically, and it is easily 
dismounted and re-erected. It is manufactured by the 
inventor, Mr, H. D. Loria, 4 Orchamps (Jura). 








TAYLOR’S “INSTANTER” BENCH-VICE. 

Tue illustrations above show a new form of parallel 
jaw bench-vice in which the instantaneous opening 
and closing of the jaws is obtained in a novel and very 
simple manner. The photograph to the left in Fig. | 
illustrates the general appearance of the vice, with the 
workman in the act of closing the jaws. It will be 
seen that there are no springs or catches to be attended 
to, the right hand of the workman remaining at the 
end of the handle during the whole operation of open- 
ing and closing, The other photograph in Fig. 1 
shows the five parts of which the vice is composed, 
A being the fixed jaw and body in one casting, B the 
usual sliding-jaw, C the screw, D the half-nut usuall 
employed in instantaneous vices, and E a sleeve whic 
actuates the half-nut, replacing the usual spring 
mechanism. The parts are lettered in the same way 
in Figs. 2 and 3,.which show the way in which they 
are assembled. In Fig. 2 the half-nut is shown in 
engagement with the screw. If the screw is turred 
in an anti-clockwise direction, immediately the gripping 
pressure is relaxed the nut will fall out of engagement 
and the movable jaw will be free to slide. The work 
then being placed between the jaws, the movable jaw is 
pushed up into contact with it, and the handle is then 
rotated as in an ordinary vice. During the first 
twelfth of a turn the nut is raised into full gear 
with the screw by means of the spring sleeve E, which 
clips the screw and rotates with it until prevented by 
a stop, a lip formed on the edge of the sleeve engaging 
with a grooved plate attached to the nut, as shown in 
Fig. 3. The nut, in its rise and fall, is guided by 
joggles cast on the fixed jaw, and its thrust, when 
anything is held in the vice, is taken by the abutment 
K. There is sufficient play for the nut in its guides 
to make it impossible for it to catch on the top of the 
threads of the screw, a failing to which most instan- 
taneous vices are liable, and the nut is caused to travel 


slightly backwards as it rises, so that the adjacent 
threads of screw and nut maintain their relative posi- 
tion until completely in gear. The movable jaw can 
readily be withdrawn for oiling by removing the stop 
in the upper side, when it is free to be drawn out. 1t 
may be replaced without care, as the upturned lip G 
ensures that the working parts go correctly into place. 
‘The drilled recess in the end of the screw, through which 
the handle passes, is a feature which will be appreciated 
by mechanics. In the ordinary style of screw the hole 
for the handle becomes in time bell-mouthed and 
reduced in diameter at the centre by an accumulation 
of dirt, &c.,. so that the handle sticks instead of 
passing through freely. This is a nuisance when 
using the vice, and makes a well-known finger-trap, 
but is entirely avoided by removing the metal at the 
centre of the hole, as shown. The renewal jaw-plates 
are prevented from wofking loose, and all strain is 
removed from the set-screws by the method of tenon- 
ing them to the casting, and the base of the vice is 
provided with knife-edged strips, which prevent it 
trom slipping on the bench, and relieve the holding- 
down bolts trom side-strain. The vice is made by 
Mr. Charles Taylor, Bartholomew-street, Birmingham. 








THE SCHNEIDER -CANET DU. BOCAGE 
AUTOMOBILE BATYERY OF QUICK- 
FIRING HOWITZERS. 

Messrs. SCHNEIDER AND Co, have recently com- 
pleted, at their Havre Ordnance Works, an automobile 
battery of four 150-millimetre (5.9 in.) 14-calibre 
quick-tiring howitzers, on the plans of Colonel C. R. 
du Bocage, of the Portuguese Corps of Engineers ; the 
battery forms part of the armament of the Lisbon 
entrenchments. The four howitzers are of the 
Schneider-Canet type, firing a projectile weighing 
40 kilogrammes (88 lb.), with a powder charge of 
1,625 kilogrammes (3.58 1b.), over a maximum range of 
8 kilometres (5 miles), at an angle of 45 deg. ‘Lhe 
piece weighs 1335 kilogrammes (1 ton 6 cwt, 1 qr.), 
inclusive of breech-block ; the weight of the carriage 
is 2000 kilogrammes (1 ton 19 cwt. 1 qr.). The cradle 
has slides for a normal length of recoil of 0 980 
metre (38.6 in.), the total length of recoil permis- 
sible in certain conditions of firing being 1.030 metres 
(40.55 in.). The breech is opened or closed by one 
motion of the breech-block lever; the projectile is 
separate from: the cartridge-case, and charging is facili- 
tated by an automatic loading-tray. The cradle is 
fitted by trunnions in the carriage-cheeks ; it contains 
an hydraulic brake, with compressed-air recuperator 
for running the piece out again. Lateral training is 
by sliding the carriage on the axle, and the required 
elevation is secured by means of a segmental rack 
worked by a hand-wheel. The trail-spade suffices to 
hold the gun in position when firing. A shoe-brake 
8 by a small hand-wheel is provided for the 
r 


‘he automobile is shown in the view, Figs, 1 and 2on 
page 718. It was built by Messrs. Schneider and Co., 
to the designs of Mr. E. Brillié, a French specialist 
in automobile construction. The conditions laid down 
were the following :—The automobile was to carry a 
useful load of 5 tons, made up of ammunition, fittings, 
driver and gunners, and to haul the four howitzers, 
weighing approximately 14 tons, ata speed of 3.4 miles 
per hour over roads, the gradients in which did not 
exceed 1 in 12.5, The higher gradients up to 1 in 
8.35 were to be mastered by-clamping the automobile, 
and hauling the battery of howitzers by cable worked 





by a winch driven by the motor. These conditions 
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have been fully met in the trial runs carried out 
both in France and in Lisbon. The automobile is 
driven by a four-cylinder four-cycle motor, placed 
over the leading axle, the motion being trans- 
mitted to the rear axle by a clutch, a main shaft, 
change-speed gear, and a counter-shaft fitted at both 
ends with a sprocket-wheel. The chdssis is built 
throughout of steel; the sides, back, and front are 
steel channels, and the motor is contained in a stiff 
casing, over which are carried the driver’s flooring 
and the liquid-fuel and cooling-water tanks. The 
motor works equally well with petrol or alcohol. The 
winch above referred to is placed directly beneath the 
driver’s seat (see Fig. 2) ; it contains a toothed wheel, 
which can be driven by a pinion, by the action of a 
special clutch and gearing fitted in the top of the 
gear-case. The cable is guided by two small pulleys 
underneath the frame, one being below the winch- 
drum, and the other at the back of ‘the rear axle. 
The wheels, the construction of which is shown in 
Fig. 2, are of the following dimensions :— 


Front wheels, diameter... -90 m. (35.43 in.) 
6 rim Sas mae ees i fa 
Rear __,, diameter 1.05 ,, (41.33 ,, ) 
rim -d2 ,, (12.59 ,, ) 


” ” 


There are two brakes—a clamp-brake which acts on 
a pulley forming part of the differential mechanism, 
and a shoe-brake on the rear wheels; the former is 
operated by a foot-lever, and the latter by a hand- 
wheel on the driver’s right-hand side. The automobile 
weighs in working order 7 tons, and 12 tons with its 
complete load ; it carries 40 gallons of petrol and 6.6 
gallons of water—sufficient quantities for a run of 50 
miles, A number of projectiles and cartridge-cases 
are placed in cases in the after body of the automobile. 
It is intended later to complete this automobile battery 
by four ammunition wagons, to contain each about 
forty rounds. 

Fig. 1 on page 718 shows the tractor hauling the 
four howitzers from Messrs. Schneider and Co.’s 
Havre Works. 








THE ITALIAN BATTLESHIP ‘REGINA 
MARGHERITA.” 


Tue Italian warship Regina Margherita, of which we 
sang an engraving this week on our two-page plate, 

as recently completed her official contract steam 
trials, and has attained most satisfactory results. She 
is a battleship of 13,430 tons displacement, 427 ft. 
long, 78 ft. beam, and 27 ft. draught, built at the 
Royal dockyard of Spezia. The machinery was con- 
structed by the firm of Messrs. Gio. Ansaldo, Arm- 
strong, and Co., of Genoa, at their engineering works 
at Sampierdarena. 

Before his death, Mr. Brin, with the assistance of 
Ing. Micheli, had prepared the designs of the ship, as 
well as of the sister-ship, the Benedetto Brin. The 
protective armour on the Regina Margherita consists 
of a H.S. belt extending to within a short distance of 
the stern, and having a height of 6 ft. above the 
water-line and a depth of 3ft. 6in. below. Amid- 
ships the belt armour is 6 in. thick, and diminishes 
towards the two ends to 2 in. thick. The ends of the 
citadel are enclosed by transverse bulkheads 10 in. 
thick, and the armour deck varies in thickness from 
lj in. to3in. The heavy gun positions are protected 
by H.S. armour 8 in. thick, and the secondary gun 
positions by H.8. armour 6 in. thick. 

The armament consists of four 12-in. guns, two of 
which are mounted in a turret forward and two aft; 
these turrets being protected by 6 in. H.S. armour. 
There are four quick-firing guns in turrets at angles 
of the citadel on the upper Sock, and in addition to 
these there are twelve quick-firing 6-in. guns in the 
battery, as well as sixteen 3-in., eight 1.8-in., and six 
machine guns on the upper deck. There are six sub- 
merged torpedo tubes. The ahead and astern fire of 
the vessel comprises two 12-in. guns, two 8-in. guns, 
and two 6-in. guns, while the broadside fire includes 
four 12-in , two8-in., and six 6-in. guns. 

The following table gives the energy per gun in 
foot-tons, as well as the rate of fire :— 


Energy per 














r Total 

— Gun in Foot. Rate of Fire. Energy in 

Tons. Foot-Tons. 
Four 12 in... 39,850 Three in 4 min. 119,550 
Four 8-in. Q.F. 10,662 Three per min. 127,914 
Twelve 6-in Q.F. 4,840 16 in 8 min. 309,760 
Sixteen 3 in... 423 10 per min. 67,680 

Total 624,934 





The ship has a coal capacity of from 1000 to 2000 
tons, and carries 35 officers and 749 men. 


The machinery consists of two main engines, fitted 
with all the necessary auxiliary engines, steam being 
supplied by twenty-eight Niclausse water-tube boilers. 
Each set of engines is placed in a separate engine- 
room, divided by a longitudinal water-tight bulkhead, 





and the engine-rooms are in all respects exactly similar 
and entirely independent of each other. 

The boilers are placed in six separate rooms forward 
the engine-rooms, three on port side, and three on 
starboard side, divided by < Wenpiadinal water-tight 
bulkhead. The working pressure of the boilers is 
300 lb., being reduced to 250 lb. at the engine-rooms. 

The main engines are of the four-cylinder triple- 
expansion type, the diameter of the cylinders being 
37 in. for the high-pressure, 60} in. for the inter- 
mediate, and 69} in. for the two low-pressure ; the 
stroke is 47} in. 

The engines are balanced on the Schlick system, the 
two low-pressure cylinders being in the centre, and the 
high and intermediate cylinders at the ends ; and here 
it may be said that the balancing proved most effec- 
tive. Stephenson link-motion is adopted for working 
the valves, which are of the piston type on the high 
and intermediate-pressure cylinders, and of the double- 
ported flat design on the low-pressure cylinders. The 
reversing gear is of the all-round type, fitted with a 
double-cylinder engine. The screws turn inward, and 
the starting-platforms are in the centre of the ship. 

The cylinders are independent castings; the two 
low-pressure cylinders form a solid body with the low- 
pressure receiver, which is placed between the two 
low-pressure cylinders; the high and intermediate 
cylinders are each secured to the low-pressure cylin- 
ders by flanges and bolts. Each cylinder is supported 
by two cast-steel columns on the front side, and by 
one cast-steel diaphragm at the back. The bed-plates 
are of cast steel. 

The pistons, cylinders, and steam-chest door are of 
cast steel. The piston-rods and connecting-rods are 
of Siemens-Martin steel ; the connecting-rod body of 
the low-pressure cylinder is hoilow, for balancing 
purposes. White-metal is fitted in the bearings of the 
connecting-rod gudgeons and crank-pins, and is very 
successful. Each crosshead is fitted with a cast-steel 
slipper, lined with white-metal on rubbing surfaces ; 
the guide-bars are of cast iron, bolted on the back 
standards. 

The crank-shafts are hollow, and each consists of 
four interchangeable pieces, 18,5; in. in. external dia- 
meter, both at journals and at the crank-pins. Each 
crank-pin is 20{ in. long, and each engine has eight main 
bearings, with a collective length of 13 ft. 8in. The 
thrust-shafts have an external diameter of 18,5; in., and 
the thrust-blocks are of the horse-shoe type, with a col- 
lective surface of 15 square feet. The propeller-shafts 
are 18,5; in. in external diameter. All crank, thrust, 
and propeller-shafts are of best mild steel. There are 
two main condensers, which are placed separately in the 
wings ; they are cylindrical, with shells of sheet brass, 
doors and tube-plates of gun-metal, and the total cool- 
ing-surface is 20,500 square feet. The water is sup- 
plied by four circulating pumps, each being driven by 
an independent compound engine. The pumps have 
impellers 43% in. in diameter, and are each capable 
of discharging 1000 tons of water from the bilge per 
hour. The main air-pumps are four in number, 
worked by the intermediate and aft low-pressure 
cylinders ; they are each 26 in. in diameter and 204 in. 
in stroke; there are also two auxiliary air-pumps 
for keeping the vacuum in the main condensers when 
the main engines are at rest; they are of the Blake 
type, 10} in. in diameter and 8 in. in stroke. The 
propellers are three-bladed, and have a diameter of 
18 ft. 84 in., and pitch 19 ft. 83 in. The bosses are of 
gun-metal, and the blades are of manganese-bronze. 

The exhaust steam from the whole of the auxiliary 
machinery in the ship is led into the auxiliary exhaust 

ipes, which are connected both with the atmosphere 

y the auxiliary exhaust pipes carried up the funnel, 
and with the respective auxiliary condensers in eac 
engine-room. Each of these condensers has its own 
air and circulating pump, entirely independent. of 
those for the main condensers, and they are driven 
by independent engines. The combined cooling surface 
of these two auxiliary condensers is 2400 square feet, 
and their tube casings, like those of the main con- 
densers, are of sheet brass. 

Besides the auxiliary engine already noticed, two 
double - cylinder turning engines are conveniently 
placed on the aft columns for the purpose of turning 
the main engines, and this is effected through com- 
pound worm-gearing ; this arrangement is capable of 
turning the main engines completely round in seven 
minutes with a steam pressure of 100 1b. And a hand- 
gear has also been arranged for the same purpose. 

There are also several auxiliary.engines in the 
main engine-rooms, to which reference may be made 
here and before we enter upon a description of the 
boilers. The distilling machinery for the purpose of 
furnishing fresh water for the boilers consists of four 
sets of Ansaldo evaporators with pumps complete, 
capable of furnishing collectively 80 tons of fresh 
water per day. 

There are four large vertical fire and bilge duplex 
pumps, two hand bilge-pumps, two hand oil-pumps, 
two electric fans, and four electric extractors for the 
pu of aerating the engine-rooms. 

e drain-water service consists of four tanks, two 





in the engine-rooms and two in the boiler-rooms, which 
collect all the drain-water of the main and auxiliary 
engines, steam-pipes, &c. ; two steam-pumps are fitted 
in the engine-rooms for discharging the drain-water 
from the tanks into the hot-wells or overboard. 

There are in the engine-rooms two hot-well tanks 
and two feed tanks; into the hot-well tanks all the 
main and auxiliary air-pumps discharge. Two hot-wel! 
pumps draw the water from the hot-well tanks and 
discharge into the feed tanks through the filtering 
apparatus, which consists of four sets of Harris 
filters. 

As already stated, the boilers are of the Niclauss: 
water-tube type; there are twenty-eight of them, and 
each has 15 headers with 18 tubes, and there are, there- 
fore, collectively, 420 headers with 7560 tubes. The 
tubes have an outside diameter of 3} in., and a length 
of 7 ft. 104 in.; the headers are of malleable cast iron, 
and the tubes are of steel solid drawn. Each boiler 
has one furnace and three fire-doors. The aggregate 
heating surface of the twenty-eight boilers is 50,310 
square feet, and the total grate area is 1555 square 
feet. There are three funnels of the height of 92 ft. 
from the grate-bars. 

The boiler-rooms are arranged for the assisted 
draught in closed stokeholds, but non-airtight ; the 
maximum air pressure admitted is of 2 in. The air 
pressure is furnished by twelve electric fans. Twelve 
electric ash-hoisting engines, with electric brake and 
automatic stop-gear, are also fitted for removing ashes 
from each of the stoking platforms and discharging 
them overboard. 

The feed arrangement for supplying the boilers com- 
prises a main and auxiliary system of pumps and 
pipes, which are separate and independent of each 
other. There are six main feed-pumps and six auxi- 
liary feed-pumps, all of the same sizes, and of duplex 
type, fitted in the boiler-rooms. All the pumps draw 
from the feed-tanks and from the reserve tank ; the 
main feed-pumps discharge into the boilers through 
the automatic feed-regulators; the auxiliary feed- 
pumps discharge into the boilers through the hand- 
a ating feed-valves. 

he main steam supply is conveyed by six lines of 
steel steam-pipes, three lines being arranged on each 
side of the longitudinal central bulkhead, and corres- 
ponding each to one of the six boiler compartments. 
These aon are entirely independent of each other, 
as are also the connecting- pipes from the boilers 
of each of these lines. The port lines lead to the 
separator in the port engine-room, and behind to the 
main steam-pipe of the port engine, as the starboard 
lines lead to the starboard engine; but a trans- 
verse branch, fitted with a stop-valve, furnishes steam 
to each main engine from any boiler. Any boiler 
may be cut off from the system without interfering 
with the performance of the others in the compart- 
ment. Further, any boiler compartment from which 
one of these main steam-pipes leads may be cut off with- 
out affecting the efficiency of the other compartments. 

The machinery is fitted with all the latest apparatus 
usual in vessels of this class ; we enumerate here the 
Molinari’s electric counters, and the Perroni’s auto- 
matic signaller for regulating the rate of firing, 
which were found very useful. The total weight of 
machinery complete, including water in the boilers, is 
1550 tons. 

The official trials took place in the Gulf of Genoa, 
in last July, and it-may be said at the outset that 
they have proved eminently satisfactory. The Italian 
Government was represented by Rear-Admiral An- 
novazzi, Commander Viale, Colonel Valsecchi, Major 
Traverso, Captain Quarleri, of the Royal Naval 
Corps of Constructors; Major-Engineer Pinto, and 


h |Captain-Engineer Palestino; the firm was_repre- 


sented by Comm, A. Omati, the manager of Messrs. 
Ansaldo, Armstrong, and Co., engineering works at 
Sampierdarena, and by M. Vallino, chief engineer of 
the mechanical drawing-office. The contract fixed 
6 hours’ steam trial at 16,000 indicated horse-power 
with natural draught and coal consumption not to 
exceed 1.87 Ib. per indicated horse-power hour ; 
and one 14 hours’ steam trial at full power of 19,000 
indicated horse-power with assisted draught at au 
air pressure not greater than in. 

The first trial at natural draught took place ou 
July 16, 1904; the mean power developed during the 
6 hours’ run was 17,782 indicated horse-power ; the 
coal consumption was 1.84 lb. per indicated horse- 
power hour. 

The second trial with assisted Sa took place on 
July 21, 1904, the mean power developed during the 
14 hour's run was 20,664 indicated horse-power, with 
an air pressure of ;', in., and a coal consumption 0! 
1.98 lb. per indicated horse-power hour. _ ; 

In both the trials all the main and auxiliary engincs 
worked very satisfactory, and the boilers produced the 
steam supply without difficulty. The results of the 
two trials may be tabulated as follows : — a 

Report of 6 hours’ coal consumption steam tri! 
at 16,000 indicated horse-power with natural draug) 
of R.I.S. Regina Margherita in Gulf of Genoa, July 
16, 1904 :— 
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Forward. Aft. 


Draught of water .. 27 ft 27 ft. 
y 


Steam pressure in boilers E 261 Ib. 
Starboard. Port. 

Vacuum ae MF rs ms -» 26.5in. 26.3 in. 

Revolutions per minute .. 115.4 114.6 


Steam pressure at the intermediate- 


pressure receivers 235 Ib. 230 1b. 


High .. ia ae 2800 2720 
Indicated Intermediate .. oS 3008 2980 
horse-power } Low forward .. ae 1550 1537 
Lowaft .. ne ee 1609 1548 
Mean total indicated horse-power 8967 8815 
Mean collective indicated horse-power 17,782 
Speed of vessel... a a es 19.3 knots 
Coal consumption per indicated horse- 
power per hour .. ee ee ** 1.84 Ib. 


Report of 14 hour’s full-power steam trial of R.LS. 
Regina Margherita in the Gulf of Genoa, July 21, 
1904 :— 

. Forward. Aft. 


Draught of water .. ~~ oe 27 ft. 27 ft 
Steam pressure in boilers a Se 279 Ib. 
Starboard. Port. 
Vacuum am a Re ee :» 262i, 26.3 in. 
Revolutions per minute .. 120.8 121.2 


Steam pressure at the intermediate- 
pressure receivers ig At 


High .. oe -. 8,108 3,218 

Indicated | Intermediate .. -. 8,375 3,371 

Horse-Power fe forward .. . 1,894 1,905 

Low aft .. Pv, -. 1,889 1,908 

Mean total indicated horse power .. 10,262 10,402 
Mean collective indicated horse-power 20,664 
Mean air-pressure in stokeholds y's in. 

Speed of vessel... ’ 20.2 knots 


Coal consumption per indicated horse- 
power per hour .. ve oe ee 1.93 Ib. 

Before concluding this description we would note 
that the whole machinery was constructed in the shops 
of the firm of Messrs. Gio. Ansaldo, Armstrong, and 
Co., the main and auxiliary engines and the Niclausse 
boilers being constructed in the mechanical works of 
the firm in Sampierdarena; while all the cast-steel 
pieces for the engines and malleable cast-iron pieces 
for the boilers were furnished by the steel works of 
the firm at Cornigliano; the propellers and bronzes 
generally were furnished by the Delta Works of the 
firm at Cornigliano ; and, finally, the electric motors 
for the fans, extractors, gas-hoisting engines, &c., 
were constructed at the electrical works of the firm 
at Cornigliano. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 14. 

Tuer most favourable indication in the iron trade is 
the unexpected demand for lake ore, sales since the 
middle of September amounting to at least 1,000,000 
tons. The furnace people are stocking up with ore 
before the coming of cold weather, which makes it 
very difficult and costly to handle ore. During October 
4,000,000 tons were brought to lake ports, making 
receipts for the season to aggregate 17,650,000 tons, 
against 22,380,000 tons for the same time last year. 
Ore prices have advanced about 50 cents r 
ton, and, in view of the possibility of a further 
advance, buyers are active. Coke has also ad- 
vanced 50 cents per ton, and as it requires 2 tons 
of ore to make a ton of pig iron, the increased 
cost of pig iron is 1.50 dols. per ton. Pig irons 
are following upward, an advance of 50 cents 
on steel-making and foundry grades having been 
announced within a few days. This is only the 
beginning of the advance, which must be sufficient 
to cover the increased cost; in the Southern furnaces 
iron has advanced considerably, and No. 2 foundry is 
now commanding 13.50 dols. per ton, as against 
9.75 dols. three months ago. During October the 
merchant furnaces increased their output 96,000 tons, 
which was all absorbed, besides 26,000 tons of iron 
which was accumulated in stores. A great many 
buyers are now endeavouring to place contracts for 
forward delivery, some naming deliveries as late as 
April 1. A general advance in pig iron seems 
inevitable under all the circumstances. 

_ Similar activity is developing in’ finished material. 
Reccut heavy orders for plate and structural material 
have heen placed, aggregating in the West alone—and 
nearly all of this from the City of Chicago—200,000 
tons. The parties who placed this large business have 
been anxiously awaiting a favourable opportunity, but 
waiicd just a little toolong. The United States Steel 
Corporation has secured orders amounting to upwards 
of one million tons, 
lc annual statistical report of the American Iron 
and Steel Association for 1903, just published,-shows 
the production of iron ore in gross tons to be 35,019,308, 
or a'out half-a-million tons less than for 1902. The 
Provction of pig iron last year was 18,009,252 tous, 
- t 17,821,307 tons for 1903. The production of 
: ssemer steel was 8,592,829 tons, against 9,138,363 
= the production of open-hearth steel 5,829,911 
_. ‘Jainst 5,687,729 tons for the previous year. The 

gures for crucible steel are 102,434 tons and 112,772 
_ ‘espectively, The production ofall kinds of 
fe: was respectively 14,584,979 tons and 14,937,250 

ns, ‘The production of Bessemer steel rails last year 
was % 46,756 tons, against 2,935,392 tonsfor 1902. The 
Production of open-hearth steel rails was 45,054 tons, 





against 6029 tons for 1902. The production of iron rails 
has almost been discontinued, the tonnage last year only 
being 667 tons, against 6512 tons for 1902. The produc- 
tion of structural shapes this year was 1,095,813 tons, 
against 1,300,327 tons. Iron and steel wire-rods 
amounted to 1,503,455 tons, against 1,574,293 tons. 
Production of plate and sheet, excluding nail-plate, 
was 2,599,665 tons, against 2,665,409 tons. The 
production of rolled iron and steel, including nails, 
but not including rails, was 10,215,220 tons. 

The outlook for the steel industry is now better than 
it has been for any time during the past two years or 
more, and production will be stimulated to meet a ‘de: 
mand which has been stimulated by the results of 
the — action taken by the American people last’ 
week, 








MISCELLANEA. 
_ Tur Automobile Mutual Protection Association have 
instructed Mr. Shrapnell Smith, F.C.S.; M.R. San. Inst., 
M. Soc. Chem. Ind., to represent them before the Com- 
mittee appointed by the Chancellor of the Exchequer to 
inquire into the use of duty-free alcohol for industrial 
purposes. 

‘We have received from Messrs. Crossley Brothers, 
Limited, of Openshaw, Manchester, particulars of a test 
recently made by Messrs. R. E. Crompton and Co., 
Limited, of Chelmsford, of a Crossley gas-engine and 
suction gas-producer. The plant has been supplied for 
dynamo-driving at the Howrah station of the Calcutta 
Electric Supply Company, Limited. The fuel used in 
the test was coke obtained from the Manchester Corpora- 
tion Gas Works, and having the following. analysis :— 
Ash, 15.60; moisture, 1.30; volatile matter, 1.80; 
and fixed carbon, 81.30 per cent. The calorific value 
was 12,411 British thermal units per pound. The trial 
lasted six hours, and at the end of it the valves and 
sparking-plug were examined and found in good condi- 
tion, whilst there was no excess water in the gas-pipes, 
expansion-box, or pockets. The producer was working 
20 minutes before the test commenced, but the fuel 
then burnt has not been deducted from the total stated 
below. The following is a summary of the results :— 


Total fuel consumed ... bee ae 488 lb. 


»» kilowatt-hours ... 368.4 
Fuel per hour ... i 81.3 lb. 
sa kilowatt-hour ee? RG 1.325 Ib. 

$s brake horse-power-hour ... -92 Ib. 


An interesting paper was recently contributed to the 
weekly meeting of the Coventry Engineering Society, by 
Mr. T. E. Halford, of London, on the subject of ‘‘ Patents 
and Patent Law.” age orcs | the new legislation pro- 
viding that the patentee should manufacture the patented 
article in the United Kingdom to an adequate extent, or 
grant licences on reasonable terms, he said he thought it 
would be agreed this was going back to the original 
statute of James I., whith allowed patents to be granted 
for any manner of new manufactures within the realm, 
and which never contemplated granting patents to 
aliens who made their goods abroad, and merely im- 
ported them into this country. _The new section, he 

thered,--was inserted’ owing to pressure being 

rought to bear upon the Governmert by a certain 
Chamber of Commerce, because the industry in which 
they were chiefly concertied-was being injured by unfair 
foreign competition.’ Certain non-resident aliens had 
British patents for certain articles essential to the trade 
of the district, and our own manufacturers of similar 
goods found their business killed in two ways. First, the 
alien patentee ‘‘dumped” the articles, which our mannfac- 
turers could produce as cheaply, if not cheaper, than the 
alien, into the’ English market at under cost price; 
secondly, the articles for which they held British patents 
they sold at exorbitant prices, and refused licences to the 
British makers on any terms, but offered them a small 
commission if they pushed foreign-made articles. Thus 
al] the profit went abroad, and the commission offered was 
too paltry to be considered seriously. As our manufac- 
turers holding patents in the alien country had to work 
their inventions there, it was — only fair and right 
that the alien patentee should do the same here. 


The general report on mines and quarries for 1903, 
issued by the Home Office as a Blue-book, gives the 
amount and value of the minerals produced, in general 
and in detail. The introductory summary shows that 
the total value of the minerals raised during the year 
amounted to 101,808,404/.—a decrease of 5,296,480/. as 
compared with 1902. This decrease is to be accounted 
for by the fall in the average price of Goal from 8s. 2.84d. 
per ton in 1902 to7s. 7.93d. in 1903. The total output of coal 
was the highest hitherto recorded—viz., 230,334,469 tons, 
but the value was only 88, 227,547/., as against 93,521, 407/: in 
1902, when the output was less by more than three million 
tons. The quantity of coal exported, exclusive of coke 
and patent fuel and of coal shipped for the use of 
steamers engaged in foreign trade, was 44,950,057 tons— 
an increase of nearly two million tons on the exports for 
1902. Germany, France, and Italy each received over six 
million tons, Sweden over three million tons, and Russia, 
Spain, Denmark, and Egypt each over two million tons. 
Adding the 2,055,444 tons exported in the form of coke 
and patent fuel, and the 16,799,848 tons shipped for thie 
use of British and foreign steamers engaged in foreign 
trade, the total quantity of coal which left the country was 
63,805,349 tons. - The amount of coal remaining for home | 
consumption was 166,529,120 tons, or 3.930 tons per head 
of the population ; 18,302,240 tons were used in the blast 


ore, 13,715,645 tons, shows a further incréase of 289,641 
tons, but the value, 3,229,937/., is less by 58,1647. than in 
1902. The ore yielded 4,500,972 tons of iron, or about 
one-half of the total quantity of pig iron made in the 
country ; 6,314,162 tons of iron ore were imported during 
the year, 78 per cent. of which came from Spain. Copper, 
old, lead, silver, and zinc all show an increase on the 
ures of 1902, both in the amount and value of the metal 
obtained; and in the case of tin, although the amount 
obtained is less, the value is greater. Among non-metallic 
minerals the increase in the output of natural gas at the 
Heathfield workings, from 150,000 to nearly a million 
cubic feet, may be noticed. 


The confidence which is. felt in Lloyd’s Registry by 
shipbuilders ‘and marine engineers is ly due to the 
readiness with which: this ‘corporation is prepared to 
investigate new methods or materials of construction, so 
that any proposal which .may be reasonably expected 
to reduce the cost of building a boat, ‘without dimi- 
nishing its safety, is certain of “a fair trial by Lloyd’s 
officials. A pamphlet just issued gives particulars of an 
extensive series‘of experiments on different systems of 
framing up the decks and sides of steel vessels, which have 
been suggested with a view to reducing the cost of construc- 
tion below what is now necessary under thé existing rules. 
The experiments were’ made at the works of Palmer’s 
Shipbuilding and Iron Company, Jarruw, where a special 
hyGraulic ram was built for testing to destruction the dif- 
ferent arrangeménts brought forward:* Tire general result 
of the ‘experiments is pretty much ‘what might have been 
anticipated from theoretical corisiderations, though the loss 
of the strength observed with some Of thé different systems 
of construction proposed was, “pér ,:rather greater 
than«might have’ been expected. ’ ©, set of experi- 
ments had reference to the strength of decks. Where 
pillars are dispensed with the deck is now stiffened by a 
girder passing under the deck beams and riveted thereto. 
An intercostal plate, which is slotted out to pass the deck 
beams, is riveted to this girder and to the deck-platin 
above, which is, of course, rather an expensive system 0: 
construction. It has been proposed to’ dispense with 
this intercostal plate, leaving merely the shallow girder 
tying together the lower flanges of the deck beams. 

he experiments showed,’ however, that the proposed 
arrangement gave only ‘two-fifths of the strength 
and one-twelfth the stiffness which was secured by the 
use of the intercostal plate. Another proposal made has 
been to tie the girder to the deck plating by a number of 
short plates fitting in between the deck beams, instead 
of making use of a single plate slotted out to pass these 
beams. The latter arrangement proved 30 per cent. 
stronger than that with the pro short plates. 
Another interesting experiment made was one to deter- 
mine the liability of the frames supporting the shell- 
plating to twist. Special frames were prepared, some of 
which had flanges making an obtuse angle with the webs, 
so that these webs stood inclined at an angle of 75 deg. 
to 60 om: with the plating, instead of at right angles 
to it. The test showed that even under these con- 
ditions the frames would fail by bending before they 
would give way by twisting. Some other experiments 
showed that where double reverse frames are secured 
to the shell-plating, the rivet area by which the frame is 
attached to the shell-plating should be increased over 
what is usual if the full strength of the double reversed 
frames is to be developed. 





NAPHTHA IN FgRGHANA.—Borings have been going on 
for some two or three years at the station Wannowsky, 
and the present yield from a depth of rather more than 
1000 ft. is 6 tons of naphtha per hour, the quality of 
which is excellent, resembling that obtained at Bibi- 
Eibat. Great expectations are entertained as to the 
future of this industry, which bids fair to become a Mf 
important one for the district. The Central Asiatic Rail- 
way is already using this naphtha for fuel. 


Supsipies TO Science: Erratum.—We much t 
that in-our‘article on page 688 of our last issue, dealing 
with Sir William Abney’s address to the Society of Arts, 
we stated, by an unfortunate oversight, that the Board 
of Trade’ was represented on the Committee of the 
National Physical Laboratory by its President, instead 
of by its Permanent Secretary, Sir F. Hopwood, K.C.B. 
It is: to this gentleman’s services, therefore, that Sir 
ts Abney’s highly appreciative recognition was 

irected. 





PersonaL.—The Farnley Iron Company, Limited 
inform us that for the gold medal originally awarded 
them at St. Louis, the superior he has substituted the 
higher award of a Grand Prix.—Professor Henry Adams, 
. Inst. C.E., has recently retired from the City of Lon- 
don College, where for thiry-five years he has been head 
of the Engineering Department; he is, however, still 
continuing his practice as a consulting engineer at 60, 
ueen. Victoria-street, E.C., where he has had offices for 
the last twenty-five years.—Messrs. James Howden and 
Co., of Glasgow, inform us that they have appointed Mr. 
W. H. Owen (who has for some time occupied a respon- 
sible position on the staff of their dynamo, engine, and 
turbine department) to represent them in London in 
succession’ to Mr; F'. C. Gibbons. - Mr. Owen has now 
taken up his duties at their London office, Billiter Build. 
ings, 22, Billiter-street, E.C.—Messrs. McOnie, Harvey, 
and Co., Limited, of the Seotland-street Engine Works, 
Glasgow, announce that they have chan the style of 
their firm to the Harvey Engineering Cosnpany pony 
ic ‘ 





furnaces for the manufacture of Pig iron, as against 
17,649,137 tons in the previous year. The output of iron} 


maintaining, however, their present telegrap! res 
and their existing offices at 27, Mincing-lane, E.C, 
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THE SCHNEIDER-CANET DU BOCAGE AUTOMOBILE BATTERY. 


(For Description, see Page 715.) 
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NOTICES OF MEETINGS. 


Nortu-East Coast INstitt tion OF ENGINEERS AND SHIPBUILDERS. 
—Friday, November 25, at 7.30 p.m., in the lecture theatre of 
the Literary and Philosophical Society, Westgate-road, New- 
castle-upon-Tyne. ‘*‘A Comparison of Vertical and Horizontal 
Tubes in Water-Tube Boilers,” by Mr. W. R. Cummins. 

PuysicaL Socrety or Lonpon.—Friday, November 25, the meet- 
ing will take place at 5 p.m., in the Physical Laboratory of the 
Technical College, Leonard-street,.City-road, E.C., by invitation 
of Professor Silvanus P. Thompson. Agenda :—1l. ‘‘ The Measure- 
ment of Small Differences of Phase,” by Dr. W. E. Sumpner. 
2. ‘On the Curvature Method of Teaching Geometrical Optics,” 
by Dr. ©. V. Drysdale. 3. ‘‘ Exhibition of Specimens of Crystals 
Showing the Phenomenon of Luminous Rings,” by Professor Sil- 
vanus P. Thompson. 4. “On a Rapid Method of Approximate 
Harmonic Analysis,” by Professor Silvanus P. Thompson. 5. ‘‘ Ex- 
hibition of Apparatus by Professor Dalby, Mr. Darling, Dr. Drys- 
dale, and Professor Thompson. 

Tux Surveyors’ InstiruT1ion.—Monday, Noyember 28, when a 
— will be read by Mr. C. John Mann (Fellow), entitled ‘‘ The 

uilding Surveyor: His Training and Practice.” The chair will 
be taken at eight o’clock. 

Tue INSTITUTE OF MARINE ENGINEERS.—Monday, November 28, 
at 8p.m. Paper and Discussion on ‘‘ Technical Education.” 

Sociery oF Arts.—Monday, November 28, at 8 p.m. Cantor 
Lectures.—‘‘ Musical Wind Instruments,” by Mr. David James 
Blaikley. (Lecture I.) Wednesday, November 30, at 8 p.m.— 
“The British Canals Problem,” by Mr. Arthur Lee, J.P. The 
Right Hon. Sir Michael Hicks Beach, Bart, D.O.L., M.P., will 
preside. 

Tue InstituTION or Crvit ENGINEERS.—Tuesday, November 29, 
at 8p.m. Paper to be further discussed :—‘‘ Distribution of Elec- 
trical Energy,” by Mr. John Francis Cleverton Snell, M. Inst. 0. E. 
Students’ Meeting, Friday, December 2 at 8 pm. Paper to be 
read :—‘‘ Midland Railway, West Riding Lines: the Construction 
of Contract.No. 1,” by Mr. R. T. McCallum, Stud. Inst. O.E. The 
President, Sir Guilford L. Molesworth. K.C.I.E., will preside. 

THE TRAMWAYS AND Ligut RAILWAYs AssociaTION.—Thursday, 
December 1, at 8 p.m.,-at the Society of Arts. ‘“‘ Running 
Powers,” by. Mr. Stephen Sellon. 

THE JUNIOR INSTITUTION OF ENGINEERS.—Friday, December 2, at 
‘Sp.m., al the’ Westminster Palace Hotel. Paper on ‘‘Some 
\Peints of Interest in the Construction of Torpedo-Boats,” by Mr, 
H. E. Yarrow, of Poplar, Member of Council.—Visit, Saturday 
afternoon, December 3, to the London Coliseum, St. Martin’s- 
lane, Trafalgar-square, to inspect its features of engineering 
interest. 

GEoLoaists’ AssociaTION, Lonpon.—Friday, December 2, at 
8 p.m., at University College, Gower-street, W.C., when the fol- 
lowing paper will be read:—‘‘ On the Superficial Deposits of 
wage — Parts of Southern England,” by Mr. A. E. Salter, 

.Sc., F.G.S. 





TH. 
Bonirack.—On the 12th inst., at 47, Avenue-road, Southampton, 
o~_ Boniface, late Chief Engineer, R.Y.S. Wanderer, aged 
79 years. 
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ENGINEERING. 


FRIDAY, NOVEMBER 25, 1904. 


THE FUTURE OF THE STEAM- 
TURBINE. 


Ir would be a mistake to accept, as definite and 
conclusive for all marine service, the superiority 
established by the working of the steam-turbines 
on the cruiser Amethyst as compared with the 
reciprocating machinery on the sister-ships of the 
class, which we demonstrated by full details in our 
last week’s issue; but it is well that the signi- 
ficance of the results and the remaining doubts 
as to the possibilities of the system should be 
impartially studied. Although a few, who have 
given the subject close attention, have antici- 
pated that the rotary system must attain better 
results than the reciprocating steam-engine, the 
actual difference in economy is, it must be ad- 
mitted, greater than was expected by anyone, 
including probably even those intimately concerned 
with the undertaking. If we are correctly informed, 
the Parsons Company refused to guarantee in 
marine work a steam consumption as satisfactory 
as the best obtained in general practice with ordi- 
nary steam prime movers. This may be surprising, 
but it only indicates once more the extreme import- 
ance of all new inventions being thoroughly tested, 
and the results widely circulated. 

When the Parsons turbine was first fitted on 
board the Turbinia—now eight years ago—a great 
sensation was created by the phenomenal speed 
realised by this now historical vessel ; but there 
were many who regarded the results as a con- 
sequence partly of very high boiler pressure ; 
the. question of economy was not sufficiently con- 
sidered, and it was certainly not demonstrated 
on independent authority until last year. It 
was important that the potentialities of the new 
system in respect of speed for such war craft should 
be established ; but. it was not always remembered 








35 | that a wider field of application presented itself in 


the merchant marine. Had. the turbine, arranged 
to suit commercial service at moderate speed, been 





submitted for exhaustive test to, say, the Research 
Committee of the Institution of Mechanical En- 
gineers, while it was in existence and doing 
valuable work in the interests of science, the effici- 
ency of the system would have been, if not clearly 
established, at all events, indicated as highly prob- 
able. Inventors, it is true, have ever the grave 
danger of their germ idea being copied; but in 
the hands of engineers of the integrity of the 
members of the Research Committee, all secrets 
would have been inviolate. The collation of 
results of the working of the steam-turbine under 
various practical conditions would also have been in- 
valuable in the suggestions offered for its improve- 
ment. This may savour of wisdom after the event, 
but an opportunity should never be lost of en- 
forcing the lesson which is time and again forgotten 
in the evolution of new ideas. The Admiralty and 
the professional officers of the department are the 
more to be congratulated, not only on the courage 
displayed in adopting the system, especially in the 
absence of guarantee, on a third-class. cruiser, but 
also on the completeness and accuracy of the tests 
made, .the results of which we were able to pub- 
lish in full, detail in our last issue. ‘ 

We return to the subject now with the view 
principally of pointing out some of the _sig- 
nificant features of these results, and we first direct - 
attention to the point of view of the merchant 
marine. The conditions that must. be met in the 
design of the machinery of warships and merchant- 
men differ materially. In the case of the former it 
is necessary to keep in view the fact that 90 per 
cent. to 95 per cent. of steaming is done at low 
cruising speed, and that in war times a running sea 
fight may have to be maintained at high speed for 
a long period, so that every pound of coal is of 
vital necessity to ultimate success. The machinery 
should, therefore, be economical, not only at low 
power, but also at high speed ; the one for purely 
financial reasons, the other for still more im- 
portant tactical considerations. There is no need 
to enforce the point that these desiderata are 
opposed to each other, and, consequently, a com- 
promise ‘has to be made. In the merchant service, 
on the other hand, there are no such conflicting con- 
ditions ; the engines are required to give the highest 
economy only at fuil power. That the turbine 
system will give better results than reciprocating 
machinery in a warship for any given speed over 
15 knots is of the highest significance. In the 
Amethyst the water consumption at 16 knots was 
5 per.cent. less than in the Topaze, with recipro- 
cating engines ; at 18 knots it was 20 per cent. ; at 
20 knots, 30 per cent. less ; and at full power the 
difference was still greater. It is just possible 
that as the Topaze’s machinery was jae os give 
the maximum economy at an intermediate power, 
the difference would not be so great as the maxi- 
mum; but in the merchant service there may be 
elements conducive te economy which are unavoid- 
ably absent in the warship. 

The difference between the steam pressure in 
the boiler and at the engine is never so great in 
the merchant service as in the Navy. On the trials 
of the Amethyst there was a range of 80 lb. to 
90 lb.; and while this no doubt dried the steam, 
perhaps resulted in some degree of superheat—the 
Amethyst had a special valve of the conical type for 
draining the steam—the economy of the boilers 
must have been affected. The turbines, however, 
might have been designed for a higher pressure, as 
in the case of the Manxman (see page 499 ante), 
and would have given a greater range of expan- 
sion, and no-.doubt in the merchant service this 
will be arranged for. It has been proved, too, in 
connection with the land installations that the 
turbine is admirably suited for a high degree 
of superheat, and that considerably increased 
economy results. Weight is of minor importance 
in the merchant ship, so that this objection need 
not be considered, scek the view is entertained 
by ‘some that the extreme variations in temperature 
experienced with superheated steam makes it doubt- 
ful whether the system can be applied to large tur- 
bines. The success of marine superheaters has not 
yet been established. We have already expressed 
our regret that the Vickers Company were not 
successful in inducing the parties interested to fit 


some system of superheater to the Manxman. The 
application of a vacuum intensifier may also assist 
economy, as with it a higher vacuum is possible 
than with ordinary engines. This reduces the tem- 
perature of the feed by from 20 to 30 deg. Fahr., 
and in such a case the application of a feed-heater is 
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of importance. Here again the question of weight 
will not, in a merchant vessel, oppose itself to this 
useful auxiliary, so that with thoroughly econo- 
mical boilers there seems every possibility that the 
turbine system will give an economy over the most 
satisfactory arrangement of reciprocating engines, 
and fully justify its adoption. 

There are considerations, other than those 
associated with thermodynamics, favourable to 
the system. First among these is the simplicity 
of the machinery, and the possibility of reducing 
the engine-room staff and the working expenses. 
In the merchant ship, with large bearing surfaces, 
lubricating oil is still an item, while in high- 
speed vessels it is a matter to be reckoned with. 
In four-hour destroyer trials, we have known 
cases where the amount of oil used approxi- 
mated to 200 gallons of expensive lubricant, and 
on channel steamers and Atlantic liners gene- 
rally this item is a heavy one. Moreover, with 
the absence of reciprocating parts there is less 
wear and tear, alike of the machinery and of the 
ship. This again applies mest forcibly to fast-run- 
ning, short-stroke naval engines, notably those of 
destroyers. There is now no doubt in the minds 
of experts as to the 30-knot boats built by the 
principal firms for the British Navy being suffi- 
ciently strong; but with an engine in a lightly- 
constructed craft running at 400 revolutions per 
minute the stress on every rivet and bolt must 
be very considerable, so that the change to the 
rotary type would have a very marked effect on 
the structure. With all craft the advantage of 
having the engines placed at a low level is very 
considerable. In large merchant vessels, where 
heavy deck structures are required to meet the 
modern demand for open-air promenading and 
cabins above water-line, there is improved stability. 
In warships the machinery can be more conveniently 
placed under the protective deck, and out of the 
way of explosive shells; in destroyers this is 
especially important. 

Some reference should be made to other pro- 
blems that require to be solved before the future 
of the turbine can be absolutely settled. The 
first of these refers to the non-reversibility of the 
turbine. This is, perhaps, not of such great 
moment in merchantmen, excepting only that it 
affects the avoidance of collision. In the many 
merchant vessels fitted with turbines no disadvan- 
tage has been experienced, and the working of the 
ships has been quite satisfactory. With warships 
it is almost as important to be able to develop a 
high speed astern as to go ahead at a good rate ; and 
here, again, the destroyer calls for the maximum 
results. Our 30-knot boats are, as a rule, re- 
quired—and are able—to steam astern at the rate 
of from 12 to 14 knots ; it is possible, indeed, that 
even a higher rate may be got under certain con- 
ditions. The stress on the ship and machinery when 
running astern at high speed is very great ; but the 
officers of a destroyer, after firing a torpedo success- 
fully, will probably accept the possibilities of trouble 
from machinery breakdown in preference to the 
chance of being hit by the enemy if they waited 
to turn their craft. In cruisers, speeds astern of 
from 14 to 16 knots are usually attained on trials. 
The Amethyst has already been run astern at 
11 knots according to log. The ratio of astern 
to ahead power is not at all indicated by the 
proportion of 11 knots astern to 23} knots 
ahead, the form of ship materially affecting the 
speed astern for a given power. The power 
which may be exerted in stopping the ship 
when going ahead is very considerable, and 
would be quite satisfactory so far as the require- 
ments of the merchant service are concerned. 
Moreover, it is only a question of fitting larger 
astern-driving turbines. At the same time there 
are enormous potentialities for a reversible tur- 
bine; and it is to be hoped that the genius 
which has evolved to a practical success the 
turbines as fitted in the Amethyst will be directed 
towards the overcoming of this still more difti- 
cult task. High speed of rotation is a difficulty 
which is now being overcome, as the propellers of 
the Cunard ships will probably run at about 140 
revolutions ; and although this is considerably 
higher than in ordinary merchant work, there is no 
reason for objection. The influence on the economy 
of the turbine, however, has yet to be determined. 
High speed of revolution involves a smaller pro- 
a deeper immersion, less cavitation, and there- 
ore a higher propulsive efficiency. In the merchant 
service, where vessels have often to run light, this 





is of special importance ; indeed, it is not uncommon 
for steamers in ballast to make long voyages with 
the propeller only half immersed, which means a 
great reduction in efficiency. 

It is probable that the turbine will be adopted 
more extensively, as a consequence of the results of 
the Amethyst trials, in large cruisers and battle- 
ships, as well as in moderate-speed and fast mer- 
chant ships. The Admiralty, it is said, have 
invited the builders of torpedo-boat destroyers 
to submit designs for vessels to attain a speed 
of 33 knots. No conditions are laid down, ex- 
cepting that the radius of action at low speed 
must be 2000 miles. This callsfor a high economy, 
and will complicate the design of the turbine ma- 
chinery. The Admiralty, however, have not even 
suggested the application of turbines to their new 
vessels; but if this economy question at low power 
can be overcome, as seems likely, it would appear 
as if the occasion justified the extensive adoption 
of the new system. No destroyer with recipro- 
cating machinery has yet attained 33 knots, 
and the vessels which approach it have had con- 
siderable difficulty in maintaining the speed. 
But it would be a mistake to assume that this rate 
cannot be developed with the ordinary machinery, 
although it would appear that, so far as high speed 
is concerned, the turbine is the preferable prime 
mover. In destroyers weight is a paramount 
question. The necessity for cruising turbines, or 
separate reciprocating engines for the same duty, 
along with go-ahead turbines, has, as was pointed 
out in the case of the Amethyst, nullified a great 
part of the advantage in weight which otherwise 
would accrue, and which may accrue in the mer- 
chant ships, by the application of the turbine 
system. 

In writing thus of the future of the turbine in 
various ships, we have had in view only the Parsons 
system, because it is, as yet, the only design ex- 
tensively adopted, although not the only system 
tried practically on board ship. From it others 
have sprung. We anticipate that improvements 
will be made not only by Mr. Parsons himself, but 
by other eminent engineers now applying them- 
selves to the improvement of the system ; and it 
will be the duty of the Admiralty, as of every 
engineer responsible for the application of machi- 
nery, to continuously watch the development of 
the system, and to offer every encouragement for 
testing it. It is in a case such as this that 
one sighs for the millionaire, who might re- 
cognise the immense service which could be 
rendered to science by offering a satisfactory sum 
of money to enable practical comparative tests to 
be made from time to time, even at very considerable 
cost, so as to sift thoroughly the claims made for 
inventions of great potentialities, and to establish 
the relative advantages of different systems. The 
Admiralty, while they have shown in recent years 
a great breadth of view regarding all new inven- 
tions, as is evidenced by the case of the Amethyst, 
cannot be expected, in the interests of national 
economy, to take up an untried invention, even of 
the most promising character, nor can any private 
concern. 








THE ROYAL AGRICULTURAL SOCIETY 
OF ENGLAND. 

Ir is not very long ago since we had occasion to 
refer in a leading article to the present unfortunate 
financial condition in which the Royal Agricultural 
Society now finds itself, and we then reviewed 
the various causes which had resulted in the present 
state of things. It will no doubt be remembered 
how, during all the years that elapsed between 
1880 and 1902, or until the time when it was 
decided to give up migratory shows, the Society 
had only made a total profit from these shows of 
89651., and that the two following years, 1903 and 
1904, were disastrous ; in fact, so much so that it 
was realised that no more shows could be held 
unless the Society’s friends were willing to guarantee 
a substantial sum of money to meet any loss there 
might be in connection with them. 

It is needless now to refer further to the various 
reasons for the state of things which the Society 
now finds facing it, for these were fully gone 
into in our recent article. It is evident, however, 
that the Society is fully aware of the gravity of 
the situation, and is looking about for some means 
whereby it can put its house in order. This 
is clear from a circular letter which has been sent 
by the Secretary of the Society to all the members, 





which letter was published in the Times of Monday 


last. In it, notice i: given that at the comino 
half-yearly meeting of the governors and members, 
to be held on December 8, certain special proposals 
will, after the ordinary business- has been trans- 
acted, be laid before the meeting, with regard to 
the position of the Society, particular attention bein 
called to a memorandum prepared by the Finance 
Committee. The pass to which things have come 
is very clearly shown by this memorandum, and the 
propositions made in it are interesting. 

It states that the Society had to commence its 
operations for the current year without any free 
assets that were immediately available for realisa- 
tion in the event of the Society’s operations for 
1904 resulting in a loss, and that, unfortunately, a 
loss had been incurred. The question then re- 
mains, What is to be done? That something must 
be done is manifest, if the Society does not wish 
‘*to fail from out the land,” and, after many 
years of usefulness, retire from the scene. That 
this would be a national loss we have no doubt, 
and it is to be hoped that some means of averting 
it may be found. 

Returning to the statements of the Finance 
Committee, these are briefly as follow : — The 
total income of the Society from annual subscrip- 
tions was 62911. in 1903, and will be slightly 
less in 1904; a sum of about 6000I. is, therefore, 
all that can be relied on at present to meet the 
cost of administration and for providing the whole 
body of 9500 members, including 3300 life members, 
with their privileges. The total expenses of the 
Society, other than those directly connected with 
the holding of the annual show, but including the 
cost of organising the preliminaries of the show 
at Hanover-square, were, in 1903, 10,2001., of which 
90551. appears in the ‘‘ ordinary” income and ex- 
penditure, and 1149]. in the Show account. The 
memorandum sets forth that, bearing in mind the 
importance of the continuation of the Society’s 
work in several departments that affect the public 
good, it is very desirable that these works should 
not cease, and, if possible, funds should be 
raised with that object. The council sees its way 
to this in various directions by the practice of 
certain economies, which, we are not surprised to 
notice, would take the line so manifest to anyone 
who has taken the trouble to look into the affairs 
of the Society—viz., reductions of the salaries of 
the higher officials, savings in clerkage, &c., and, 
in addition, diminution of the journal, re-arrange- 
ment in the chemical and veterinary departments, 
and letting off of parts of Harewood House. 
These economies would, if the Society’s debts can 
be paid off, bring down the expenses by about 
22001. a year, and so reduce the total cost to 80001. 
a year. Although the Society might, by these 
economies, be able to carry on all its departments 
of public work, other than the shows, out of the 
income which it at present receives, it would be 
powerless to organise a show, and also, having no 
reserve fund of its own, and lacking the consider- 
able financial assistance which it used to receive 
from the localities formerly visited, it could not 
stand any money loss from the future holding of 
any show. The remedy for this, according to the 
finance memorandum, is that (1) a considerable 
voluntary increase of annual subscriptions by 
governors and members should take place ; and (2) 
a reserve fund should be built up, to meet the pos- 
sible losses from the holding of the shows. It 
seems that the financial position of the Society at 
the end of this year will be as follows :—In order 
to pay off the losses on the 1904 Show and its cur- 
rent obligations up to the end of this year, the 
council (1) arranged with the Society’s bankers to 
continue until July 31, 1905, the loan of 12,000/., 
granted by them in 1903; (2) it borrowed from 
the bank a further temporary loan, under the 
guarantee of certain of the trustees, amounting to 
30001. ; (3) it borrowed a further 7500/. on the 
Harewood House property. In the meantime, how- 
ever, the Society must find some means of payiny 
back to the bank the 15,0001. which has been 
advanced, and on which interest at the rate of 
4 per cent. is running. 

The easy way to do this would seem to be to sel! 
the present freehold show-ground at Park Royal ; 
but, naturally, the Finance Committee does not 
care to take the responsibility of recommend: 
ing this, because the property is increasing 1 
value, and will, no doubt, continue to do so, and 
probably at an increasingly rapid rate, and in face 
of the fact that should it be found necessary to sel! 
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the property within the next four years, the right| fined to those who had heavy machinery to instal ; 
of pre-emption at 50 per cent. advance on the | and by some mismanagement the unfortunate ex- 
purchase price, which was retained by the original | hibitors who wished to show motor-driven machi- 
yendor when the property was bought in 1901, | nery in operation were prevented from doing so by 


will come into force. 


Another objection to selling | the impossibility of obtaining a supply of current. 


the ground would be that should the Society want! At the end of the day the prospects were no brighter, 
at any time to hold a show, it could not do so with-| and the strong complaints to be heard were more 
out the invitation and financial assistance of some justified as the normal supply wires of the building 


particular district. 


under the present circumstances, be thought of, 
and in place of it they suggest that (a) mem- 
bers should be asked to make contributions to- 


The committee therefore con-| were visible, unused, a few feet overhead. 
siders that the sale of Park Royal should not, | 





We 
may also mention that although the public were 
admitted at 114.M., no catalogues could be obtained 
until a very late hour. 

Most of the heavy machinery is to be found in 


wards paying off the Society’s debts, particularly | the Prince’s Hall, immediately opposite the Ex- 
the temporary loan of 15,0001. obtained from the| hibition entrance in Warwick-road. Many types 
bank ; and (b) that. they should increase their, and sizes of gas-engines are shown, though there 
annual subscriptions for the future to such an/ does not appear to be any great novelty among the 
amount as they feel disposed, to enable the Society _ gas-engine exhibits, and many of the leading makers 
to have a sufficient assured income to continue its| are unrepresented. This last remark applies also 


various departments of public usefulness. 


These suggestions of the Finance Committee! familiar names being absent. 


| 
| 


to conveying and other gas-works plant, several 
The retort-house 


appear to be well worth consideration, for, although | machines on view show that there is a tendency, 
they present difficulties, these ought not to be in-| first, to discard the cumbrous power charging- 


surmountable. 


The fact that a very large propor-| machines in favour of small light machines which 


tion of the total members are life members is, to) project the coal into the retort at a high velocity ; 


our mind, a hopeful aspect of the case, for this class 
of members is, in all societies of the kind, made 


and, secondly, to seriously tackle the problem of 
conveying the hot coke out of the retort-house 


up chiefly of wealthy men, or, at any rate, of men otherwise than by wheeling it away in barrows. 


to whom an extra call on their pockets is not so 
much felt as it would be in the case of men of 
smaller means. 

All.receipts in the form of life compositions 
prior to the year 1890 were credited to the income 
for the year in which they happened to be paid. 
In that year the Society held 30,0001, consols, 
which had cost 29,0331. 9s. 4d., and it was then 
recommended that this latter sum should be re- 
garded as the ‘‘ reserve fund,” and to it should be 
added each year all life compositions received 
during that year, and from it should be sub- 
tracted each year an amount which would repre- 
sent the cost of providing the life members then 
on the books with their privileges. These’ addi- 
tions and subtractions have been regularly made. 
The balance-sheet for 1903 shows that on De- 
cember 31. last the reserve fund stood at 
13,9931. 9s., subject to greatly diminished claims 
upon it, as against the 29,0331. 9s. 4d. with 
which it started 14 years before. The invested 
capital—viz., the Society’s holding of 13,100/., 
Harewood House property—is, however, not now 
available for the purpose of life members’ future 
contributions to revenue, as it is pledged to the 
bankers against advances for carrying on the 
Society’s ordinary business, and these advances 
must sooner or later be liquidated. In the face of 
these facts the council of the Society have con- 
curred in certain recommendations made by the 
professional accountants, which are to the effect that 
the time has arrived when the Society ought 
no longer to accept life compositions from its 
members—at any rate, upon existing conditions. 
There were at the end of 1903 over a third of 
the members (3529 out of 9562) who will pay 
nothing towards the support of the Society in 
future years, but who must have similar privileges 
to the ordinary members who pay ll. each year. 
This question is an important one, and we trust 
that the Council will be able to find some satisfac- 
tory answer to it, and succeed in getting its finances 
into a sound condition, with the prospect of con- 
tinuing for many years the good work with which 
it has for so long been connected. 








THE INTERNATIONAL GAS 
EXHIBITION. 

An exhibition of appliances in connection with 
the coal-gas industry, organised under the patronage 
of ihe Institution of Gas Engineers, was opened 
on Saturday last at Earl’s Court, by the Lord 
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the <eneral engineer. As isalways the case, many of 
the stands were far from complete on the opening 
day, though the delinquents were by no means con- 
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The difficulties of conveying hot coke are very great, 
and it appears to be recognised that the only prac- 
tical way to deal with it is the rather crude method 
of dragging it along a trough containing a little 
water, by means of some sort of endless chain, any 
more mechanical contrivance being rapidly de- 
stroyed by the heat and grit. 

Messrs. Graham, Morton, and Co., Leeds, have 
on their stand a very fine example of coal-handling 
plant, full-sized sections of horizontal and inclined 
conveyors of the push-plate, belt, and bucket types 
being. connected up so that the coal passes con- 
tinuously from one to the other round the plant. 
A ladder and bridge erected over the plant enables 
its action to be followed from the best point of 
view, and the appearance of the whole arrange- 
ment justifies the amount of trouble that its instal- 
lation must have cost. 

On the next stand, West’s Gas Improvement 
Company, Miles. Platting, Manchester, exhibit full- 
sized details of their hot-coke conveyor. The coke 
falls direct from the retorts on to a heavy endless 
sprocket chain, the links of which are fitted at 
intervals with scraper bars extending to the sides 
of the trough, along the centre of which the chain 
runs. The coke is thus partly carried and partly 
pushed along the trough. By bending any two 
adjacent links at right angles the joint-pin can 
be readily withdrawn and the chain uncoupled. 
The stand also contains a manual charging-scoop, 
arch-pipes, mouth-pieces, and other gas-works 
appliances. 

essrs. Robert Dempster and Sons, Elland, 
Yorkshire, have, perhaps, the most complete 
machinery exhibit in the show. A new charging- 
machine is shown, which is very interesting from a 
mechanical point of view. It works somewhat on 
the principle of a gas-exhauster, and contains a 
horizontal cylindrical chamber with a shaft in the 
centre, from which a number of hinged plates 
radiate to the walls of the cylinder. These plates 
pass through slots in the circumference of a drum, 
mounted eccentrically in the cylinder. The drum 
is driven by gearing froma small electro-motor, 
and owing to its eccentricity the plates receive a 
gradually increasing angular velocity as they 
approach the lower part of the cylinder. The 
coal is fed in through a shoot at the top, and 
meets the blades projecting through the drum, 
when they are at their slowest speed. It is carried 
round at an ever-increasing speed to the bottom of 
the cylinder, where it escapes tangentially, and is 
thrown into the retort at the rate of 22 miles 
an hour. A 20-ft. retort can thus receive its 
full charge of 9 cwt. in 20 seconds. The com- 
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shown, in which scraper-bars are dragged along a 
trough by means of a sprocket-chain at either side. 
The chains are altogether outside the trough, and 


are amply protected from the coke. The trough 
is lined with renewable plates. A model of the 
new “Tipit” bucket conveyor is exhibited. In 
this conveyor the buckets are semi-cylindrical, and 
made with overlapping joints, so that its carrying 
capacivy is the greatest possible for its dimensions. 
The uneven motion of the conveyor, always found 
when long-link chains are driven by sprocket- 
wheels. of few teeth, on account of the difference 
in diameter of the sprocket across the flats and 
across the corners, is avoided in this case by driving 
the sprocket through slightly elliptical gear, the 
varying radii of which neutralise the effect of the 
sprocket-wheels. There is yet another conveyor 
on the stand, of the overlapping plate type, and a 
very large collection of other gas-works machinery 
and fittings. 

Messrs. W. J. Jenkins and Co., Retford, Notts, 
are showing the D.B. coal-projector for charging 
retorts, the most striking thing about which is its 
extreme simplicity. A broad endless rubber-faced 
belt travels round three small pulleys arranged 
triangularly, one of which is ‘‘live,” driven by a 
4-horse-power motor, and the other two idle. The 
outer side of the belt, between two of the pulleys, 
passes round a quarter of the circumference of a 
large idle pulley, 3 ft. 6 in. in diameter, leading on 
to this pulley vertically downwards, leaving it 
horizontally, and returning round the small ‘‘live” 
pulley which is slightly in front. The rim of the 
large pulley carries a D-shaped groove 8 in. wide 
and 3$ in. deep, so that there is a passage round 
it beneath the centre of the belt. Into this pas- 
sage the coal drops, is trapped between the belt and 
the bottom of the groove, carried round the pulley, 
and hurled out horizontally at a very high speed. 
The coal has a clear jump of 4 ft. before enter- 
ing the retort, which it strikés just inside the 
mouth-piece, and skids along the bottom, gradu- 
ally filling the retort to an even depth from the 
back to the front. As the retort fills the motor is 
slowed down, the fastest and slowest speeds of the 
grooved pulley being respectively 230 revolutions 
and 125 revolutions per minute. A 20-ft. retort 
can be filled from one end in a fraction of the time 
taken by ram chargers, which weigh about 10 tons 
as compared with the 18 cwt. of the projector. The 
machine is hung by four }-in. chains from a crab 
running on overhead rails down the house, and can 
be completely operated by one man. The machine 
does equally good work on retorts of either D- 
shape, oval, or round section. The motor is of 
the enclosed type, and still further protected by an 
air-tight housing of sheet-iron, the starting and 
regulating handles alone being exposed, and the 
whole design appears distinctly good. A working 
model and full-sized section of the trough and 
chain of the De Brouwer hot-coke conveyor are 
exhibited, but this conveyor is now too well known 
to need detailed description. A massive cannel- 
breaker and a coke-breaker with adjustable jaws 
are shown, and the stand also contains several 
Capell fans of various sizes. 

n the Ducal Hall most of the gas-stove exhibits 
are to be found. Messrs. T. Glover and R. and 
A. Main, Limited, of Edmonton, show a great 
number of cooking and heating-stoves, dry meters, 
of the ordinary and prepayment types, and speci- 
mens of the Gothic two-cycle valveless gas-engine. 
We hope to publish particulars of this engine 
shortly. It is impossible to deal in this article 
with the vast array of stoves, meters, and illumina- 
ting apparatus in this and other buildings, but all 
the leading manufacturers make a very fine display, 
their productions, in fact, forming the bulk of the 
whole exhibition. To return to the exhibits of more 
engineering interest, the Staveley Coal and Iron 
Company, Chesterfield, show two built-up semi- 
circular sections of tunnel rings, 30 ft. in diameter, 
completely spanning their stand. Some large 
pipe-castings are shown, three of which are 
respectively 60 in., 45 in., and 42 in. in diameter, 
and 12 ft. long. They have been cast vertically, 
and are wonderfully true and clean. 

The Thames Iron Works, Canning Town, E., show 
large tooth grabs for unloading coal from barges, 
and discharging into hoppers. A spoon grab for 
denser materials is also exhibited, and a four- 
bladed excavator for well-sinking. 

Messrs. Gibbons Brothers, Dudley, also have a 
veer large stand, mostly devoted to fire-clay aight 
such as retorts, fire-bricks, &c. Many models and 
drawings of different settings for various numbers 
of retorts are on view, and a special section of the 








stand is set apart for retort-house fittings, bench 
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and constructional ironwork, &c. Elevators and 
conveyors are shown in motion ; and all details of 
such machinery, as well as spur-wheels, pulleys, 
brackets and gearing, are shown separately. 

The Temperley Transporter Company have a very 
fine model of a travelling tower transporter in 
operation, showing the ease and rapidity with 
which materials can be handled by this means. 
The Simms Manufacturing Company, Willesden- 
lane, Kilburn, N.W., show a large number of air- 
and water-cooled motors, from 2# to 30 horse-power, 
fitted with the Simms-Bosch magneto-ignition and 
mechanically-controlled inlet valves. 

Messrs. Bryan Donkin and Clench, Chesterfield, 
show a large and small exhauster driven by steam 
and gas-engines respectively, and also a compound 
gas-compressor for long-distance transmission of 
gas, driven by a Stockport gas-engine. There is 
also on the stand a Mahler-Donkin bomb calori- 
meter for determining the heat value of solid or 
liquid fuel. A gramme of the fuel to be tested is 
placed in a crucible, which is enclosed in the bomb, 
and the latter then filled with oxygen at a pressure 
of 25 atmospheres. The bomb, which is gold-plated 
internally to prevent corrosion, is then placed in 
the water vessel, or calorimeter proper, and the 
fuel fired electrically. Paddles for stirring the 
water are provided, and from the rise of tempera- 
ture of the water the heating value of the fuel is 
directly calculated. There is an outer water-jacket 
separated by an air-space from the calorimeter, 
which prevents heat transference to or from ex- 
ternal bodies. The results obtained by this calori- 


meter are stated to be within 0.3 per cent. of the] p 


true value calculated from chemical considerations, 
and the instrument on view has been purchased on 
behalf of the National Physical Laboratory. 

The Exhibition will remain open until Decem- 
ber 17. 








THE STANLEY CYCLE SHOW. 

THe annual cycle show of the Stanley Club 
opened at the Royal Agricultural Hall, Islington, 
last Friday, and will close tomorrow. The main 
hall, galleries, and annexes are all filled with 
motor-cars, cycles, and accessories, though many of 
the latter have no connection with the mechanical 
aspects of cycling. The great feature of the Show 
this year appears to be the large number of three- 
wheeled motor-vehicles, or ‘‘ tri-cars,” as they are 
called. These having only recently entered the 
field, their design has not become so standardised 
as that of motor-cars or bicycles, and there is 
considerable variation in the styles adopted. They 
are usually to carry two persons—one behind the 
other—the hindermost controlling the car, though 
the ‘‘sociable,” or side-by-side arrangement, is also 
to be seen. ‘The tri-cars are intermediate between 
the motor-bicycle and the motor-car, and some 
appear to have evolved upwards from the former 
machine, while others seem to have ‘descended 
from the latter. The skeleton type is little more 
than a motor-bicycle frame, with a fore carriage, 
whereas some tri-cars havea varnished body similar 
to that of a car, one at least having a canopy and 
transparent wind-screen fitted. The more elabo- 
rate type certainly has the advantage in appear- 
ance, though naturally it is rather more expensive. 

The search of the visitor to the Exhibition for 
novelties would be much assisted by the fact that 
the novelties at each stand are arranged under 
separate headings in the catalogue, were it not 
that many exhibitors have given such a wide mean- 
ing to the word that it appears to embrace any 
article to which they wish to call attention. Of 
yenuine novelties one notices comparatively few. 

he exhibits of machine-tools, formerly present, 
have almost vanished entirely. Messrs. Burton, 
Griffiths, and Co. show a good collection of engi- 
neers’ small tools, callipers, micrometers, &c., and 
also the Warner magnetic cut-meter, which indi- 
cates directly the surface speed at which work is 
running on the lathe or other machine. A rubber- 
rimmed wheel is held against the work to be tested, 
and on the same spindle as the wheel is fastened a 
permanent magnet, which rotates inside an alumi- 
nium cylinder. This cylinder is calibrated on the 
circumference, and the readings are seen through 
an opening in the case. It is mounted in 
jewels, and the rotation of the magnet sets up a 
magnetic drag on the cylinder, the rotation of which 
is opposed by a hair-spring. The calibrations are 
even throughout the entire range, and great accuracy 
is claimed for the instrument. 





Pedal bicycles have arrived at such a state of 
perfection that there is little prospect of improve- 
ment. There are a very great number on view, 
but the standard type is universally adhered to, 
the most noticeable feature being that the price 
has been generally lowered, a thoroughly good 
machine being now listed at eight guineas. Motor 
bicycles also appear to be cheapening a little, and 
as these offer a little more scope for the manufac- 
turers’ ideas, a corresponding variation may be 
observed in their arrangements. There are single- 
cylinder engines, double-cylinder engines, side-by- 
side and diagonal, and one example of a four- 
cylinder engine fitted to a motor bicycle. Two- 
speed gears are to be seen in plenty, the favourite 
device being a direct drive at high gear and a drive 
through epicyclic wheels at low gear, while two or 
three firms show three-speed gear for bicycles, the 
mechanism of which is not always obvious. 

Messrs. A. W. Wall, Limited, Guildford, show 
several motor-cycles in which there is a variation 
from the ordinary type of engine. A countershaft is 
driven by chain gear at half the speed of the crank- 
shaft, and carries the valve-cams, magneto-igniter, 
and belt-pulley. Outside flywheels are fitted to 
the engine, and are of larger diameter than could 
be contained in the crank-casing, so that more fly- 
wheel effect is obtained with lighter wheels. Out- 
side flywheels are also advocated by the Sharp Air- 
Spring Company, Bridge-road, Hammersmith, W. ; 
but their wheels are of peculiar construction. 
Keyed on the engine-shaft is a flanged disc, in the 
interior of which five planet pinions are carried on 
ins. These gear externally with a ring with in- 
ternal teeth, the outer part of the ring being con- 
nected radially to the flange of the disc by a large 
number of helical springs. The inner points of the 
planet wheels gear with a pinion riding loose on 
the boss of the disc, but fixed rigidly to a plate 
which forms a cover for the flywheel and also 
carries the driving-pulley. It will be seen that not 
only will such a wheel store energy to compensate 
for the fluctuations in driving effort, in the ordinary 
way, but the cyclic irregularities in the speed of the 
engine are only transmitted in a very small degree 
to the belt. An extremely smooth drive is the 
result, and as the discs are of sheet steel, a very 
high rim speed is allowed. The same firm exhibit 
a number of motor- cycles fitted with the 
Sharp air-spring. The hinder part of the 
frame is hinged near the crank-bearing, and a tele- 
scopic tube fitted between the saddle and the 
branch of the forks over the driving-wheel. The 
tubes and forks are filled with air under pressure, 
by means of a bicycle pump, the telescopic joint 
being kept air-tight by an india-rubber sleeve, 
turned half inside out, one end of which is attached 
to each of the sliding portions. The sleeve has a 
rolling motion as the joint moves, and all dust and 
grit is kept from the working parts by an external 
corrugated rubber sleeve slipped over the joint. 
The whole apparatus can be taken apart in a 
minute or two, and has been found perfectly reli- 
able in practice. A similar air-spring can be fitted 
to the front wheel, also to avoid vibration of the 
handle-bars. A tri-car, to carry two persons, is 
shown fitted with air-springs and differential fly- 
wheel. It has a strongly-braced skeleton frame and 
two-cylinder engine, and weighs, with accumulators 
and all fittings, only 180 Ib. 

The Hallé Spring-Wheel Syndicate, Blenheim 
Works, East Greenwich, S.E., are showing spring- 
wheels for cycles and motor-cars. On each side of 
the boss of the hub is a loose disc, the discs being 
kept apart by strong helical springs abutting 
against each side of a central shoulder on the hub. 
The discs are connected to a large central ring by 
bolts having hemispherical shouldered ends. The 
bolts are spaced alternately on each side and kept 
in tension by the springs. The ring carries the 
spokes of the wheel, and if it is a driving- 
wheel, the power is transmitted through one of 
the side discs, so that a spring drive is ob- 
tained. The ring may take up any position 
eccentrically to the hub, but in so doing compresses 
the springs; it is, however, impossible for it to 
become skew with the axle. The bolts and sockets 
in which the heads rest are hardened, and though 
no special attempt at lubrication is made, we 
detected no deterioration of these parts in the 
wheel of a car which had covered several thousand 
miles. Four auxiliary springs are sometimes added, 
acting radially between the ring and the hub, and 
the wheel is made in sizes and strengths for all 
‘sorts of vehicles. 





A bold attempt to displace pneumatic tyres on 
bicycles is to be seen in the iodiaes spring-rims, 
exhibited by Mr. W. H. Robson, Fishbourne, 
Chichester. Embedded in a strong rim are a series 
of plate-springs, connected to a large number of 
conical helical springs of round wire projecting 
radially, with the larger end outwards. This 
style of rimis claimed to be as fast and comfortable 
as a pneumatic tyre, and though it would appear 
very liable to throw mud when travelling over bad 
roads, it.is said to compare favourably with the 
pneumatic in this respect. With regard to side- 
slip and puncturability it has undoubted advantages, 
and its future will be watched with interest. 

An aluminium rectifier for alternating currents 
is shown by Messrs. Stewart, Livett, and Co., 
62, Theobalds-road, W.C. The curious property 
of an aluminium electrode, which will only permit 
the passage of a current in one direction, is taken 
advantage of, and the apparatus as exhibited con- 
sists of four stoneware cells, containing electrodes 
of aluminium and lead’ in a solution of ammonium 
phosphate. It is designed specially to allow accu- 
mulators to be charged offalternating-current mains, 
without the intervention of a motor-generator, and 
is made in four sizes, passing currents of from 
4 ampere to 6 amperes. The cells show hardly 
the least rise in temperature when working, and a 
very high efficiency of rectification is claimed. The 
electrodes and the solution will last for three 
months’ constant work, and are readily and cheaply 
renewed. 

The Simms Manufacturing Company, Kilburn, 
N.W., exhibit many cycle-motors fitted with the 
Simms-Bosch magneto-ignition, and several marine 
motors with reversing gear, or reversible propellers. 
The armature of the new Simms-Bosch high-tension 
magneto-machine revolves at half the speed of the 
motor, and carries a double winding, the two coils 
of which are in series. The coils are high and low- 
tension respectively, and from the junction of the 
two a wire is carried to the contact-breaker, in series 
with which is a condenser. The contact-breaker 
opens the low-tension circuit and induces a current 
in the high-tension circuit somewhat on the prin- 
ciple of an auto-transformer. 

Messrs. Harvey, Frost, and Co., 39, Great 
Eastern-street, E.C., show a tyre-vulcaniser of 
their manufacture, which will enable the motorist 
himself to carry out any repairs to the tubes or 
covers of his tyres. In the case of a cover requiring 
repair, a curved mandrel is inserted opposite the 
injured part, which. has previously been cleaned 
and treated with unvulcanised rubber, and the 
whole bound together with tape. This part is 
lightly cramped in the steam-heated cradle of the 
vulcaniser, and after a quarter of an hour the opera- 
tion is complete, and the part of the cover treated 
is equal to new. If the cover is not internally 
damaged, it can be treated without removal from 
the wheel. Steam can be raised in the vulcaniser 
in less than half-an-hour by means of a Bunsen 
flame or oil lamp. The repair of a tube is a very 
simple matter: a piece of paper being put inside, 
opposite the gash, the edges of the latter treated 
with rubber, and the damaged part then cramped 
flat to the top surface of the vulcaniser. A light 
form of vulcaniser is now supplied, weighing com- 
plete only 20 lb., which is intended to be carried 
on the car to enable any repairs to be effected on 
the road. 








ENGINEERING SCHEMES IN 
PARLIAMENT. 


AtrHouGH there is a few days more time for 
formal notification in the gazettes of engineering 
schemes to be promoted as Private Bills in the next 
Session of Parliament, or as Provisional Orders 
for the approval of the Board of Trade, it is 
evident that the programme of Private Bill legis- 
tion will this year be devoid of any works of great 
interest. At one time it seemed as if we were to 
have one important railway—a new line, York- 
shire and Lancashire—to connect the coal, iron, 
and engineering district of Cleveland with the 
Furness industrial centre, about 100 miles long, 
commencing with a junction to the Furness Rail- 
way at Arnside, running due east, toa new dock 
to be constructed on the north shore of the Tees 
opposite Middlesbrough. But this Bill is not 
to be proceeded with this year. The North- 
Eastern Railway have a proposal for a steam- 
ship service and a new pier on the north shore 
of the Humber, and a large dock at Hartlepool ; 
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but none of the other great railway lines have any 
large projects, the fact that a dissolution of Parlia- 
ment is pending, and that new issues of capital are 
not regarded with public favour, tending to the 
postponement of costly works. In tramways and 
electric light schemes there are no important 
departures ; gas works are scarcely heard of ; and 
the water works of which notice has been given 
are unimportant. 


RaILWAys AND TRAMWAYS. 


The Great Western Railway Company are pro- 
moting two Bills. In the one, the principal interest 
centres in a deviation of their South Devon line in 
the neighbourhood of Totnes, from Woolborough 
to Rattery. Presumably the object of this is to 
make the line more suitable for the high speeds de- 
manded from their Plymouth expresses, which 
have to face the competition of the London and 
South-Western line. As matters stand the dis- 
tance by the Great Western Railway to Ply- 
mouth is 247 miles, and by the London and South- 
Western Railway 231 miles. By the former route 
the booked time of the fastest train is 4 hours 55 
minutes, which is three minutes more than that 
booked for the fastest train of their competitors. 
Another proposal is to improve the communication 
between Bristol and South Wales, by reviving the 
powers conferred by the Bristol and South Wales 
Direct Railway Act to construct a new junction 
between the Bristol and Gloucester line of the 
Midland Railway Company and the Berkeley New 
Docks line, by which a short distance will be saved, 
and a sharp curve eliminated. Near Chipping 
Norton the company desire an additional junction 
between their Chipping Norton branch at Bledding- 
ton and their Bourton-on-the-Water branch at 
Churchill. The construetion of some five or six miles 
of new railway is proposed in Cornwall by the build- 
ings of a direct line from Roche, on the Cornwall 
Minerals Railway, to Bodmin. In Wales the com- 
pany do not on this occasion propose much new work 
—merely a widening of their South Wales line at 
Newport, and the construction of a better junction 
than the existing one between this line and the 
Western Valleys Railway at Gaer Junction. In 
addition, a couple of small deviations are proposed 
for certain junctions near Carmarthen. Though 
undertaking but little new construction, the com- 
pany nevertheless propose to increase their Welsh 
mileage to an appreciable extent by the purchase of 
the undertakings of the Lambourn Valley Railway 
Company and the Wye Valley Railway Com- 
pany. A further development of the company’s 
motor-omnibus service is also contemplated in 
this Bi’. In their other Bill the construction 
of some sixteen miles of new line in the 
Bicester district is contemplated. This will begin 
in a junction with the company’s existing Oxford 
and Birmingham branch at Aynho, Northampton- 
shire, and, passing through Bicester, will end at 
Ashenden, near Aylesbury, in a junction with the 
authorised joint line of the Great Western and 
Great Central Railways. Another 9 miles of line 
is proposed from the authorised line of the com- 
pany at Hillenden, near Uxbridge, to Burnham. 
Near beatae sae the company propose the 
construction of about 15 miles of new line, from 
Kardington, on the Severn Valley Railway, to 
junctions with the Shrewsbury and Birmingham 
Railway at Wrottesley and Bushbury, and at Kings- 
winford with the existing Kingswinford branch. 
_ rhe northern lines have Bills in preparation. 
he most interesting part of the Bill promoted 
by the London and North-Western Railway Com- 
pany is that authorising them to acquire an interest 
in, and to appoint directors to, the Wicklow and 
W exford Railway in accordance with an agreement 
already settled on. In the Manchester district 
some short, but probably expensive, widening work 
1s proposed near Martin Green, on their Eccles, 
Tyldesley, and Wigan branch, as well as some im- 
provements to their Exchange Station at Salford. 

he Midland Company’s English Bill is of a very 
sinilar character, an extension of time being sought 
tor the Halifax connecting lines, Huddersfield rail- 
way, and the Holbeck widening. Like the Great 
Western Company, they are also seeking powers to 
‘cvelop a motor-bus traffic. In conjunction with 
the South-Western Company they desire authority 
t sell, lease, or abandon the pier at Burnham. 

he Great Northern Railway Company propose 
no new construction, and seek an extension of time 
tur the works authorised at Finsbury Park in 1894, 


1901 respectively. They also seek to abandon the 
owers already granted in 1900 for new lines at 
rantham. 

The Great Eastern Railway propose the conver- 
sioninto a solid embankment of the block-bridge, 
59 yards long, over the Stort Canal at Thorley. 
They propose to make a reservoir by constructing 
a weir across the River Crouch, near the Wickford 
Station, on the Southend Railway, and this project 
may come into conflict with the proposal of the 
Southend and Colchester Light Railway Company, 
because the latter evidently intend to develop 
traffic on the River Crouch, probably as an outlet 
or feeder for their lines. With this view, they 
propose to construct a pier 14 chains long on the 
south side, and another 4} chains long on the north 
side of the River Crouch at Canewdon, while on 
the River Blackwater they propose, on the south 
bank, a pier 19 chains long, and on the other a 
30-chain wharf at West Mersea. In connection 
with this they intend torun ferries across the river, 
to deepen the waterways, and to conduct traffic in 
connection with the railways. 

Considerable interest will be taken in the London 
and India Docks Company’s Bill, under which it is 
proposed that all railways and sidings owned by 
the company shall be deemed to be railways, and 
the company to be a railway company, within the 
meaning and for the purposes of the various 
Railway and Canal Traffic Acts. This will 
place the company in a very different relation- 
ship to the various companies who have run- 
ning powers over their extensive sidings, espe- 
cially in the matter of through rates. The 
Bill will also give the Dock Company running 
powers over the various lines connected with the 
dock, and the list of these, as will readily be under- 
stood, is a very comprehensive one, including all 
the lines running north, east, and west of London. 
It does not, however, follow that the Dock Com- 
pany will exercise the powers thus conferred, but 
the proposals will give the company a much stronger 
position in their negotiations with the other rail- 
ways. The only new work proposed by the South- 
Eastern and Chatham undertakings is a short 
widening at Ashford. They also seek to purchase 
the Sheppey Light Railway, and demand more 
time for the completion of work authorised in 
previous sessions. 

In spite of the Board of Trade circular advising pro- 
moters to postpone applications for new tube lines 
in the Metropolis, several companies are bringing 
forward large schemes. Amongst them the Central 
London Railway Company revive their scheme for 
making the line a circle railway by the construction 
of a loop to their existing line between Shepherd’s 
Bush and the Bank, passing vid Knightsbridge, Pic- 
cadilly, the Strand, and Fleet-street, into the City. 
Another equally adventurous company are bringing 
forward a scheme for a North-East London railway, 
which, starting in King William-street, near the 
Monument, will proceed along the Kingsland-road to 
Waltham Cross and on to Cheshunt, where a junc- 
tion with the Great Eastern Railway is suggested. 
Another branch will terminate ina similar junction 
at Leyton. The site fixed for the generating-station 
is on the Hackney Cut Navigation, the water of 
which is to be used for the station requirements. 
A still more ambitious scheme, which is almost 
a combination of the foregoing into one, is being 
brought forward under the title of the Hammer- 
smith, City, and North-East London Railway. 
This line is to start in Hammersmith Broadway, 
and thence along Knightsbridge, Piccadilly, and 
the Strand to King William-street, E.C., from 
which point the North-Eastern branch will start, 
proceeding along the Kingsland-road and through 
Stoke Newington and Green Lanes to Waltham- 
stow. Two generating-stations are scheduled, one 
being’ on the Thames, close to Hammersmith 
Bridge, and the other in Shoreditch, on the 
Regent’s Canal, close to Kingsland-road Bridge. 
Two Bills are promoted by the Great Northern, 
Piccadilly, and Brompton Railway Company. In 
the first it is proposed to extend the authorised 
Great Northern and Strand line from Kingsway to 
Waterloo ; whilst in the second Bill it is roposed 
to construct, from their authorised line in Knights- 
bridge-road, branches to Chiswick and Acton on the 
one hand, and, on the other, from Piccadilly, 
through the Strand and Fleet-street, to Aldgate 
High-street. ; 

The District Railway have a finance Bill only, 

seeking powers to apply to general ope ae the 





aud at New England and Daybrook in 1900 and 





share capital authorised in 1897, The Metropolitan 





Railway Company seek powers to purchase the 
Harrow and Uxbridge Railway and to raise addi- 
tional capital. In a separate Bill, promoted in con- 
junction with the Great Central Railway, the com- 
pany propose to transfer to the latter their existing 
line from Canfield-place Junction to Harrow South 
Junction, retaining, however, running powers over 
the section. At the same time it is proposed to 
vest in a joint committee of the two companies 
the line between Harrow South Junction and 
Verney Junction and the Brill Tramroad. 

In connection with the Charing Cross, Euston, 
and Hampstead Railway, a Bill is to be promoted 
to authorise the purchase of additional land at 
Charing Cross, and easements in and under the 
lands ; while an agreement is to be ratified in con- 
nection with joint stations and special subways to 
existing main-line stations of the South-Eastern 
and Chatham Railway, the London and North- 
Western Railway, the City and South London 
Railway, and other lines bordering upon or in- 
tersected by the deep-tunnel railway to Hamp- 
stead. Consequent upon agreements with the pro- 
moters of the Edgware and Hampstead Railway, 
it is proposed that this latter line should have a 
junction at Golder’s Green with the tube tunnel 
from Charing Cross, and that there should not 
be any competitive line from this point onwards 
to Hampstead. The proprietors of the Edgware 
and Hampstead line therefore promote a Bill 
to authorise the deviation of their line sanc- 
tioned in 1902, and to abandon the part of it 
beyond Golder’s Green. In connection with the 
Baker-street and Waterloo line, additional powers 
are sought relative to the formation of a 
new subway around the thoroughfares at Tra- 
falgar Square, with exits to the square near the 
Nelson Column, A subway is also proposed. close 
to the Great Central Railway Station, at. Maryle- 
bone, so as to afford ingress and egress toand from 
the tube railway, while similar connection is to be 
formed with the City and South London line at the 
Elephant and Castle. In connection with the re- 


that the certificates of debenture-stock shall be 
transferable by delivery. 

Turning now to the northern lines, we note that 
the North-Eastern Railway have an interesting 
although not extensive programme. As, however, 
it involves widening works through populous dis- 
tricts, considerable capital outlay will probably be 
involved. The widening works are within the dis- 
trict of Newcastle and Gateshead, as well as on the 
Newcastle and Carlisle line near Prudhoe. The most 
significant proposal, however, is that for the con- 
struction of a long pier on the north shore of the 
estuary of the Humber. This pier is to be near 
Hawkin’s Point, and in connection with it there 
is proposed a line branching off the company’s 
Hull and Withernsea Railway, near Partring- 
ton. The company also propose to run steamers 
from Hull se Goole to many of the ports in 
the North of Europe and the Baltic; the object 
may be to develop passenger traflic: it will 
be possible, by the new line to which we have 
referred, to obviate the necessity of entering 
Hull, and of the steamer meandering its way 
through the extensive traffic of that port. The 
company, of course, do not propose to desert Hull, 
and, indeed, have in contemplation extensive addi- 
tions to the harbour accommodation of that port. 
A river wall is going to be made at Kingston Point, 
Hull, on the foreshore of the River Humber, com- 
mencing at the south-eastern corner of the Albert 
Dock, and extending to the Williant Wright Dock. 
Harbour works are also in contemplation at Hartle- 
pool. A new dock will be formed on the slake or 
shallows to the north-west of the old harbour of 
Hartlepool, the extreme length of the dock being 
390 yards, and the width, from north to south, 
about 220 yards. The entrance will be from the 
old harbour, with a swing-bridge for carrying 
Central-road. There are various subsidiary works, 
including road-diversion and bridge-widening in 
connection with the Newcastle and Berwick line ; 
while this company, like many others, propose to 
arrange 4 service pension fund. 

East of Sheffield some interesting, though not im- 
avg railway works are projected by the Rother-. 

am, Maltby, and Laughton Company, including 
lines from the Great Central and Midland Railways 
near Rotherham to connect these lines with the 
Roundhay and Silverdale sidings and the works of 
the Hilton main collieries, as well as with the Shire 





Oaks, Laughton, and Maltby Railway, at or near 





arrangement of financial matters, it is proposed: 
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North Auston. The private lines of the collieries 
referred to will also be utilised now for public 
traflic in connection with this new connecting 
railway. The Great Central Railway propose a 
Bill for the institution of pension funds. The 
Southampton, Winchester, and Great Western 
Junction Railway line is to be abandoned. 

The Dearne Valley Railway Company seek powers 
to alter their authorised line at Conisborough, and 
also desires an extension of time for the completion 
of their undertaking. The Great Central Railway 
Company wish to purchase the undertakings . of 
the Liverpool, St. Helens, and South Lancashire 
Company, and the Wigan Junction line. New 
sidings and junctions are to be built at Lincoln 
and at Grimsby, whilst at Cleesthorpe they propose 
to construct a sea-wall and a marine lake to add to 
the attractions of the place to the tripper. The 
Cardiff Railway Company desire running powers 
over the new line which the Barry Company is 
asking authority to construct to the Sirhowy 
Valley. Other companies over whose lines run- 
ning powers are also asked for by the Cardiff 
Company are the Rhymney, Brecon, and Merthyr 
Tydvil Companies, and some portions of the 
London and North-Western and Great Western 
Railways. In Monmouthshire a new railway is 
proposed from Risca, on the Great Western Rail- 
way Nine-Mile Point branch, to Mynyddislwyn. 

he Scotch lines are evidently influenced also 
by the difficulty about capital, and thus the works 
proposed are neither important from the point 
of view of transport facilities, nor from the amount 
of the capital which they involve. The Caledonian 
Company propose several widening works, first 
in the district of Falkirk, on the main Carlisle 
and Aberdeen Railway, while near Ferry Hill, at 
Aberdeen, the bridge over Polmuir-road is to be 
broadened. Sidings are to be made from the 
Lanarkshire and Dumbartonshire line at Scotstoun 
on the west of Glasgow, where a large number of 
new works have recently been erected ; and further 
west in the same district, where the new Clyde 
Trust Dock is being made, the company is to acquire 
a joint interest in the branch line to be made by 
the North British Company. Lands to be purchased 
in the counties of Aberdeen and Stirling are 
scheduled ; and it is proposed to purchase the Leitir 
Mohr Pier, on the Callander and Oban line, and to 
arrange for tolls at the Achnachloich Pier. Further 
subscriptions of capital to the Lanarkshire and 
Dumbartonshire and the Callander and Oban lines 
are proposed. The North British Railway pro- 
gramme is notso extensive. In addition toa branch 
at Scotstoun and another into the Falkirk Iron 
Works, widening works are proposed on the Dun- 
fermline and Thornton Railway in Fifeshire be- 
tween Markinch and Dysart, while further money 
is to be advanced to the Burntisland Harbour 
Board. This company will find themselves in- 
volved in proposals appended to a tramway scheme 
by the proprietor of the Wemyss estate in Fife- 
shire, who intends to construct tramways in ex- 
tension of the Kirkcaldy Burgh lines to Buck- 
haven, with branches throughout the estate. He 
proposes ‘‘to require the North British Railway 
Company to construct, or allow to be constructed, 
accommodation-bridges and other work for the 
development of the Wemyss estate and coalfields 
over portions of the Wemyss and Buckhaven Rail- 
ways.” The Highland Railway, in their Bill, seek 
authority to own and carry on hotels, refreshment- 
rooms, &c., and to provide and work steam vessels 
- on the Caledonian canals and the locks, which form 
a water-way of great scenic attraction between 
Inverness and Fort William, and to contribute 
funds to existing steamship companies. An ex- 
tension of time is asked in connection with the 
construction of certain works authorised in 1897. 

There is nothing exciting in the way of Bills 
from Ireland. In conjunction with the Great 
Northern (Ireland) Railway the Midland Com- 
pany are promoting a Biil for transferring a 

rtion of the Donegal Railway to the Midland 

ailway Company, and another portion to a joint 
committee of the promoters. At the same time 
this joint committee will also have control over 
the interest of the Great Northern Railway Com- 

ny in the Strabane and Letterkenny Railway. 
he Cork Junction Railway Company are pro- 
moting ascheme for the construction of additional 
junctions at Cork between the Great Southern and 
Vestern Railway and the Cork and Bandon line, 
and between the former line and the Macroon dis- 
trict line. 





A noteworthy feature of the Tramway Bills 
promoted by corporations is the number of cases 
in which powers are sought to run motor omnibuses. 
Possibly the corporations are wise in their genera- 
tions, as it is not impossible that motor - bus 
competition may sooner or later seriously affect 
the success of the tramway undertakings. It is to 
be hoped, however, that Parliament will give the 
matter very careful consideration before autho- 
rising thenew departure. Advocates of municipal 
tramways have generally supported their conten- 
tions by two main lines of argument. Firstly, that 
the tramways were a virtual monopoly for whoever 
put them in; and, secondly, that they involved 
interference with the street surface. Neither con- 
tention holds good as regards a motor-bus service, 
and private owners of such would undoubtedly 
have a reason to complain of an unjustifiable rate- 
aided competition in case the powers sought are 
granted. A ratepayer might in this way be com- 
pelled to contribute to the cost of his own undoing. 

In the Metropolitan district, the London County 
Council propose little besides their frequently-re- 
jected scheme for carrying the tram-lines over 
Westminster Bridge and along the Victoria Em- 
bankment. In addition to this there is merely a 
short line at Brockley Rise, and another along the 
Crystal Palace Parade, which is apparently intended 
to form an axtension of a line promoted this session 
by the Croydon Corporation, which will carry their 
existing lines from Norwood Junction up Anerley- 
road. Other lines promoted by this corporation 
will give a direct connection between Addiscombe 
and South Norwood, andthence to Beulah Hill, 
whence a loop will lead back into Croydon, vid the 
Whitehorse-road. 

The Glasgow Corporation have an extensive pro- 
gramme, but most of the lines are those within the 
city boundary, a strong opinion having been ex- 
pressed in favour of consolidation within the city 
itself. But, at the same time, projects for exten- 
sions much further afield are again included, and in 
connection with these there is a provision which is 
worth recording; it is, that for the purpose of 
assessment in the counties in which the tramways 
are to be laid the value of the tramways shall be 
one-fourth of the annual value thereof, as entered in 
the valuation roll of the counties. The most impor- 
tant of these extra-mural lines is an extension from 
Maryhill to Canniesburn ; a line in another direc- 
tion to Baillieston ; in the third case to Udding- 
ston ; and in the fourth as far afield as Barrhead. 
In this latter case, which was also proposed last 
year, there is opposition by the Paisley District 
Tramway Companies, who themselves seek to run 
a line along the same roads to Barrhead, and 
another line to Johnstone. The contest between 
these competing lines will be one of considerable in- 
terest. The Glasgow Corporation seek power to carry 
passengers, animals, goods, minerals, and parcels 
on their various lines, so that it will at once be seen 
that another departure in municipal trading—in 
opposition especially to large ratepayers—is antici- 
pated. The system of carrying parcels, of course, 
has been adopted on several lines, notably in the 
potteries district and the Liverpool lines ; bub when 
one remembers that Glasgow proposes to carry 
tramways 8 and 10 miles beyond the city boundary 
in direct competition with the railway companies, 
it will be recognised thata new branch of municipal 
activity is being developed. 

Amongst the English lines the Town Council of 
Bradford propose the construction of three short 
lines totalling 3 miles in length. Liverpool is on 
the programme with a new line north of the city 
from Wilton-on-the-Hill, through West Derby, 
Bootle, and Sefton, joining again the city lines in 
the latter district. The Accrington Corporation 
propose the electrification of the existing system 
of tramways with one or two new lines, one of 
these extending beyond the city boundary to the 
parish of Huncoat, and also to the urban district of 
Oswaldtwistle. The Urban District Council of 
King’s Norton propose tramways 6 furlongs long, 
as an extension of the Birmingham line, to serve 
their own district and the Urban District Council 
of Northfield. Amongst the Welsh schemes is one 
by the Rhondda Urban District for an extension of 
time for the construction of light tramways autho- 
rised in 1902. 


The Wigan Corporation propose a system of 


. 


tramways within the borough, and in connection 
with their extensive operations the South Lan- 
cashire Company propose a re-arrangement of thel 
financial conditions; the purchase of additional 


land, and the taking over of the Lancashire Light 
Railway Company and the generating and other 
sets of the South Lancashire Electric Traction and 
Power Company. At the same time the Wigan 
Corporation intend to construct lines in Wigan, 
Upholland, Orrell, and Aspull, while by agreement 
some of the lines in the vicinity of Wigan sanctioned 
by the South Lancashire Trams Act of 1990-3 are 
to pass over to the Corporation, who also seek 
power to supply electricity outside the borough. 

Amongst the few light railways included this 
year there are one or two that are really tramways. 
Additional borrowing power is required in connec- 
tion with the Welshpool and Llanfair Light Railway, 
while the London and South-Western Railway ask 
for increased speed to be allowed on the Basingstoke 
and Alton Light Railway, authorised in 1896. Private 
promoters propose the construction of what appears 
to be an electric tramway in the Newark district, to 
embrace the borough of Newark and the parishes 
of Farrington, Belderton, New Belderton, and 
Houghton. 

(To be continued.) 








NOTES. 
MINERAL WEALTH OF THE GOVERNMENT OF 
ARCHANGEL. 

Russ1a’s wealth of valuable minerals is only by 
degrees transpiring, through the continuous re- 
searches which are going on in different divisions 
of the vast Russian Empire. That the far north 
of Russia had its share of mineral deposits has 
been known for some time, but recent reports 
throw additional light upon their whereabouts. 
A number of mining claims have been lodged, 
more especially referring to copper ore, and 
in a couple of instances to pyrites ; the latter at 
the River. Ishma, whilst of the former fourteen 
refer to deposits along the River Zylma, four to 
places near the Ishma, and two to findings near 
the Kosma. The exploitation of ore deposits 
in those parts has, however, many adverse cir- 
cumstances to contend against: such as absence of 
roads, and swampy and unhealthy country. In order 
to develop the resources of the Government of 
Archangel it will be necessary to build several rail- 
way lines, and no doubt this will be done in time ; 
it will then be possible to work the deposits on the 
Kola Peninsula, of lead, copper, iron, silver, and 
zine ore, and the copper and silver ore deposits of 
the Petschora district. There are also salt deposits 
and naphtha springs, and prospects of finding gold. 
Several projects have been under consideration, 
so as to bring about much-needed means of com- 
munication, comprising connection by railway with 
the capital, and a canal between the White Sea 
and Lake Onega; but as a canal would be open 
only five months during the year, the railway 
scheme seems distinctly preferable. A railway 
would also make the Arctic Ocean’s wealth of fish 
available for other parts of the empire. 


New E ecrric TeLescopE Pyrometer. 


The new telescope pyrometer, designed by 
Charles Féry, and made by Ph. Pellin, of Paris, 
has the one great advantage over the ordinary 
thermo-junction instruments, that the junction is 
not placed in the furnace, where the hot gases ex- 
pose it to corrosion. The total radiation is mea- 
sured at a convenient distance from the source of 
light and heat, and the instrument is calibrated 
according to Stefan’s law. How this can be done 
without the aid of coloured diaphragms which have 
been applied by other designers will presently 
become clear. The instrument resembles a tele- 
scope with a short tube. The thermo-junction 
consists of two narrow wires or strips, one of iron, 
the other of constantan, which are crossed and 
soldered to a little disc of silver, only 1.5 millimetre 
in diameter. . The ends of the two metals are joined 
to two discs of brass, which lead to the binding 
screws fixed on the outside of the tube. The 
discs are at right angles to the axis of the 
tube. Sectors are cut out of them on both sides, 
the sectors on the front facing the eye-piece, and 
the sectors on the other side facing the objec- 
tive, which is formed by a lens of fluorspar, 
mounted adjustably. Between the objective and 
‘the diges a diaphragm is interposed. The dia- 
‘phragm is stationary, but as the objective tube 
| slides on the inner tube, the distance at which the 
'thermo-junction is to be placed in front of the spot 
‘whose temperature is to be ascertained can be 
varied without changing the angle of the cone of 
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rays falling on the sector. A coloured screen may 
be put in front of the eye-piece to spare the 
observer's eye, as the determinations do not depend 
upon the sensitiveness of the observer. Wires 
lead from the binding screws to a mirror galvano- 
meter; the galvanometer and its leads should be 
encased so that all these parts remain at the same 
temperature. For technical purposes an ordinary 
galvanometer with suspended pointer may suffice ; 
the fluorspar lens may also be replaced by a glass 
lens. The galvanometer is calibrated according to 
Stefan’s law, which states that the total radiation 
emitted by a black body is proportional to the 
fourth power of the temperature of this body, on 
the absolute scale. The ordinary instrument can 
be used within the temperature range 800 and 
1600 deg. Cent. When higher temperatures are to 
be determined, another diaphragm is used. When 
the temperature of a furnace is to be measured, 
a tube of china is inserted in the furnace wall; the 
inner end of this tube is closed, and the telescope 
is directed so as to be in line with the tube. Thus 
the total radiation is determined, and the personal 
error which affects the Holborn-Kurlbaum optical 
pyrometer is eliminated. The distance between the 
telescope, which is mounted on a tripod, and the 
furnace will be about one metre. A mirror can be 
substituted for the lens ; less radiation will then be 
lost by absorption. It may occur to the reader 
that iron-constantan couples are not considered 
reliable at high temperatures ; this objection is not 
fatal, however, because the couple is not exposed 
to the full heat of the furnace. 


Mertuops oF DEALING WITH THE UNEMPLOYED. 


The development of engineering, industry, and 
commerce has brought us face to face with many 
social and economic problems, and while it is not 
the function of a technical journal to discuss these 
in detail, it is desirable that the attention of our 
readers should be directed to special publications 
which deal with them, as any attempt to shut our 
eyes to their existence, or to ignore the experience 
gained in other countries with regard to the inethods 
of dealing with them, will only land us into further 
difficulties. We therefore take the opportunity of 
directing attention to a report which has just been 
issued by the Board of Trade on the agencies and 
methods of dealing with the unemployed in certain 
foreign countries. It is supplementary to one 
issued some years ago (C—7182, of 1893), which 
dealt with travellers’ homes and relief stations pro- 
vided for the reception of men journeying in search 
of work in the German Empire, in Austria, and in 
Switzerland, with labour colonies in Germany, 
Switzerland, Belgium, and Holland, and with 
labour registries and labour exchanges in France. 
The present report brings the information with 


regard to these agencies up to date, and also con-| poth ch 


tains some particulars in relation to the labour 
registries of Germany, Austria, Switzerland, and 
Belgium. It furnishes some account of the assist- 
ance granted to unemployed workmen by trade 
unions and other associations in Germany, Austria, 
and France, and of ‘‘ insurance against unemploy- 
ment,” a novel system which has been adopted in 
certain parts of Germany, Switzerland, France, and 
Belgium, and also details in relation to relief works 
carried out in recent years in Germany and France. 
The writer, Mr. D. F. Schloss, has had considerable 
experience of work of this kind, and he has sup- 
plemented his personal inquiries in the countries 
referred to by the information supplied by reports 
ope by the Foreign Office, and supplied by 

.M. representatives in the countries in question, 
and by official and other publications bearing upon 
the subjects dealt with. The result has been a 
volume of considerable interest to all connected 
with industry and to students of sociological prob- 
lems, Mr. Schloss arrives at the conclusion that 
the arrangements which he has outlined have at- 
tained » marked degree of success, as is shown by 
the statisties which he gives, and, without expressing 
any opinion on the question of the utility of labour 
Tegistrics as agencies for dealing with the unem- 
ployed in this country, it appears safe to assert 
that, if it be desired to organise an efticient system 
of labor registries, the methods adopted on the 
Continent, and, in particular, those in force in 

rmaiy, deserve attentive consideration. At the 
same tine, the report contains much in the way of 
Warnin., as, for instance, with regard to labour 
colonies. The facts which are given go strongly to 
confirm the conclusions that were Sai in the 


of these colonies, ‘‘the great bulk of the material 
with which they deal consists, not of efficient work- 
men out of work, but of tramps, ex-prisoners, and 
others, whose distress is caused by personal de- 
fects.” In short, those are not colonies of the 
unemployed so much as “receptacles for social 
wreckage.” From the experience of the German 
Empire, we learn that over 70 per cent. of the men 
who find a temporary home in the labour colonies 
have been in prison for one offence or another, and 
that 90 per cent. are permanently unfit to lead a life 
of self-dependence. The classes that are drawn 
into them are the loafers, the tramps, the gaol- 
birds, the drunkards—in a word, the dregs and 
refuse of the industrial population. With all our 
improvements in machinery, it would be well if 
we paid a little more attention to the ‘‘ human 
machine,” and thus rendered unnecessary many of 
the organisations for the assistance of our social 
wreckage. 








Tue INSTITUTION OF CrviL ENGINEERS: YORKSHIRE 
StupeEnts’ AssociaTion.—The opening meeting of the 
new session of the above society was held at the Law 
Institute, Albion-place, Leeds, on November 17, when 
Mr. W. J. Cudworth, M. Council I.C.E., who has been 
president of this society for the last two years, was suc- 
ceeded by Mr. Ewing Matheson, M. Inst. C.E. The latter 
passed in review in his opening address various works on 
which engineers are engaged. Railways, canals, harbours, 
docks, and bridges were thus briefly dealt with, also 
municipal works, water supply, gas lighting, electricity, 
and tramways. In each of these subjects the lecturer 
summarised the advances made in recent years, and 
pointed out the scope for further improvements open tc 
young engineers. He then exhibited a number of interest- 
ing slides of conduit tramways in London, and bridges of 
various kinds. A few specially interesting views of the 
Victoria Falls on the Zambesi were also given, showing 
the new bridge now in course of construction. A hearty 
b i of thanks to the president brought the meeting to a 
close. 





JOURNAL OF THE BRITISH FIRE-PREVENTION COMMITTEE. 
—The first issue of the Journal of the British Fire-Pre- 
vention Committee has just been issued. The Committee 
was formed in 1897, and now numbers 300 members. It 
has during its existence published papers dealing with 
many matters of interest in connection with fire-pre- 
vention, but has not hitherto had a regular journal. 
This is to be issued quarterly, the price being 5s. The 
first issue contains an elaborate series of reports on the 
Baltimore fire, arranged and summarised by Mr. Edwin 
O. Sachs, F.R.S.E., which is illustrated by 70 engravings, 
amongst which are included a map of the fire area, and 
detail sketches of the various systems of fireproofing 
—. in the buildings damaged or destroyed. In one 
of the reports included in the volume, that by Captain J. 
S. Sewell, of the Corps of Engineers, U.S.A., it isasserted 
that the vast extent of the damage done was largely 
attributable to ‘‘the execrable workmanship” which has 
prevailed in these buildings. ‘‘ If owners,” ke continues, 
‘* would pay for intelligent and _——— supervision, the 
building laws might be relaxed, and buildings would be 
th cheaper and better.” We congratulate the British 
Fire-Prevention Committee on the great interest and 
excellent ‘“‘get up” of the first number of their 
Journal. 





Contracts.—Messrs. Joseph Wright and Co., of the 
Neptune Engineering Works, Tipton, inform us that, in 
addition to the large patent multiplex heater detartarizer, 
to heat and soften 18,000 gallons of water per hour, 
recently ordered by the Wath Main Colliery Company, 
Limited, they have received orders for this suaerans 
from the British Admiralty for Portland Naval Hospital; 
Messrs. R. Moreland and Son, Limited, of London; 
Lloyd’s British Testing Company, Limited, of Netherton ; 
and Messrs. Ansell’s Brewery Company, Limited (the 
latter through Messrs. Inskipp and Mackenzie, of 
London).—Measrs. Ernest Scott and Mountain, Limited, 
of the Close Works, Newcastle-on-Tyne, have recently 
secured the following orders for their electrical machi- 
nery for use in collieries: — A complete installation 
for the Bedminster Coal Company, Bristol, consistin 

of a steam-engine of 300 indicated horse-power, wit 

three-phase generator, and a complete equipment of 
electric motors for driving the underground haulage, 
pumps, &c. For the Whitwick Colliery, near Leicester, 
an order for extensions to the electrical pumping machi- 
nery which they installed a few years ago, this order con- 
sisting of one of the firm’s three-throw horizontal pumps, 
with electric motor, cables, &c., to deliver 30 to 40 gallons 
per minute against a vertical head of 500 ft. For one of 
the leading collieries in India they are constructing one 
of their portable three-throw pumps and electric motors 
mounted on trolley bed-plate, for working against a 
1200-ft. head. They have, further, in hand an order for 
extensions ‘to the electrical machinery which they sup- 
plied to the North’s Navigation Collieries, Limited, a few 
years ago, these extensions consisting of a steam-engine of 
450 indicated horse-power, together with direct-current 
generator and two ‘sets of haulage gear, each driven by 
electric motors of 100 effective horse-power. For the 
Wallsend and Hebburn Coal Company the same firm have 
received an order for one of their three-throw pumps to 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market for pig iron 
did not suffer much change last Thursday, either forenoon 
or afternoon, and yet, taking the whole week, the turn- 
over was over 137,000 tons. The price declined in the 
afternoon to 46s. 14d., at which iron changed hands, 
after opening at 46s. ae sellers and 46s. 74d. per ton 
cash. There was a fairly active business transacted on 
Friday, and prices were strong, and yet the close 
was under the best points touched. Cleveland iron 
finished 44d. per ton up for cash, and 5d. for one 
month. During the forenoon 46s. 11d. to 47s. 14d. was 
paid, while 47s. 14d. was also done in the afternoon. Over 
a week, from Friday to Friday, there was an advance of 
1s, 4d. per ton. Scotch was quoted in the forenoon at 
51s. 9d. sellers, but no business was done in either class of 
warrants. There were sellers of Cleveland at the close at 
cash. Scotch went up to 52s. 6d., and Cumberland hema- 
tite iron to 54s. buyers and 54s. 9d. sellers. Warrants 
were active and irregular on Monday, and dealing was on 
a large scale, and prices were irregular, in sympathy 
with the strong tone of the American advices ; but at the 
afternoon market a considerable amount of selling was 
engaged in, and prices fell off alittle. Business was done 
in the forenoon at 47s. 2d. two months, sellers asking 
47s. 14d. three months, and in the afternoon at 46s. 8d. 
three months, leaving off with buyers over at that figure. 
There was a large amount of option in Cleveland at 
463. 74d. cash, 46s. 104d. one month, and 47s. 14d. three 
months. Cleveland warrants were steady at the decline 
on Monday forenoon. For three months 46s. 74d. was paid, 
and 1000 tons changed hands at that figure, and in the 
afternoon the market showed the price of 46s. 84.; a large 
amount of option dealing also took place in Cleveland. 
In the forenoon Scotch was quoted at 533. one month, 
and Cumberland hematite iron was quoted, but no busi- 
ness was reported. Three months’ iron was dealt in 
(Cleveland iron) on Monday forenoon at 46s. 74d.; and in 
the afternoon at 46s. 8d., leaving off with buyers at 
46s. 8d. and sellers asking 46s. 9d. At the close on 
Monday there were sellers of Cleveland at 46s. 3d. 
cash, 463. 6d. one month, and 463. 8d. three months. 
At the forenoon meeting hematite was quoted, but no 
business was reported. Scotch was offered in the forenoon 
at 53s. one month, and Cleveland dropped from 46s, 9d. 
cash to 463, 2)d., or 44d. down. ‘There was very little 
change in the condition of the market on Tuesday morn- 
ing, the tone being firm at Friday’s prices. Clévyeland 
warrants, to the extent of 5000 tons, were dealt in at 
46s. 9d. cash, 47s. one month, and 46s. 8d. four days,, In 
addition, 2000 tons changed hands at 47s. to 47s. 1}d. 
three months, and 500 tons at 47s., January 2. to 17. 
Business was done in Scotch at 53s. one month, and 
hematite iron was quoted at 54s. 3d. cash buyers and 
54s. 9d. sellers. The following prices were asked by 
merchants for No. 1 lron:—Clyde, 57s.; Gartsherrie, 
57s. 6d.; and Summerlee, same price; Calder, 58s. ; 
Langloan, 64s.; Coltness, 63s. 6d.—the foregoing all 
shipped at Glasgow; Glengarnock (shipped at Ardros- 
san), 57s. 6d.; Shotts er at Leith), 57s. 6d.; Carron 
(shipped at Grangemouth), 57s. 6d. The market was 
firm this morning, and commission houses bought; the 
advance in the price of steel and cast iron was not dealt 
in, but quotations of the latter were 34d. per ton dearer. 
Business in Cleveland warrants amounting to 1000 tons 
was done up to 46s. 104d. one month, and at various 
other prices. The market was very idle in the after- 
noon, only 1000 tons of Cleveland iron changing hands at 
46s. 7d. cash, and 463, 9d. one month. Fairly high 
prices have been quoted for best brands. 


Scotch Local Steel.—A strong tone still prevails in steel 
circles, and a number of good contracts have been com- 
leted throughout the past week. Specifications have 
en coming in somewhat more freely; and while the 
quantity of material specified for immediate delivery is 
not quite so large as makers could wish, still this con- 
dition is improving, and is fully expected to be very 
much better in the near future. Owing to the amount of 
material that is being inquired and contracted for, 
makers at their meeting in Glasgow. yesterday decided to 
raise the price of ship-plates 2s. 6d. per ton, and the 
rice of angle-bars 5s. per ton, making the basis prices 
or the former 5/. 15s., and for the latter 5/. 5s., per ton. 
No official alteration in prices had been made last week. 


Sulphate of Ammonia.—The market for sulphate con- 
tinues ina firm tone, the price for prompt business being 
12/. 12s. 6d. per ton, and for the early months of the new 
year to 12/. 17s. 6d. Makers ask for the most part 
13/. 2s. 6d. to 132. 5s. per ton. 


Institution of Engineers and Shipbuilders in Scotland.— 
The second meeting of the session was held last night, 
Mr. William Alston Mat 3g Jee engineer to the 
Clyde Trust, in the chair. r. F, J. Rowan’s paper on 
‘“The Smoke Problem” was brought up for discussion, 
the speakers including Mr. George Thomson, Mr. James 
Neilson, Mr. Sidney Couper, Mr. Adam, and others. 
The discussion had to be broken off in order to let a 

per be read on ‘‘The Transmission of Power by Ropes,” 
Ee Mr. Edwin Kenyon. 


Shipbuilding Contracts.—Messrs. George Brown and 
Co., Greenock, have contracted with Sir John Denison 
Pender, K.C.M.G., to build a steam-yacht somewhat 
larger than the boat launched for him last year. 
Messrs. Muir and Houston will ~ere machinery.— 
Messrs, Elder and Dempster are about to take tenders 
for the supply of a couple of large steamers worked on the 
turbine system, to run in the fruit trade of Jamaica, and 
other parts of the West Indies. They are to be engined so 
that they will be a knot faster than the West Indian Direct 








Feport «' 1893—namely, that whatever the objects 


deliver 1000 gallons per minute against a head of 180 ft, 


Mail Steamship service. The vessels will be fitted most 
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luxuriously, and’ they will be of greater capacity in every 
way than any steamers hitherto placed in the trade. 
Messrs. Lobnitz and Co., Renfrew, -have commenced the 
construction of the large hopper dredger, which makes 
the seventy-eighth order for the same ownera—the Suez 
Canal Company.—Messrs. Fleming and Ferguson, Paisley, 
have had some trials on the Clyde of the Montcalm and 
the Champlain, the first of two ice-breakers for which 
they took a contract some months ago. Both vessels are 
to be delivered at Quebec, on the St. Lawrence. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Sheffield University.—The draft charter constitutin 
Sheffield a university city has been received ; but it wil 
not be put in force until a further 60,0007. has been sub- 
scribed. That is the sum needed to make up the amount 


named by the Privy Council for the erection and upkeep | pi 


of the University. 

Fire at Messrs. Osborn’s.—On Sunday night a fire 
occurred at the Clyde works of Messrs. 8. Osborn and 
Co. The outbreak occurred in the hardening -shop, 
in which were two large tanks of whale-oil, used for 
hardening purposes. When the brigade arrived one of the 
tanks of od was burning fiercely, the fire had a firm hold 
of the shop, and the adjoining property was threatened. 
The brigade succeeded in confining the fire to the harden- 
ing-shop, and the damage to a few hundred pounds. 


Midland Iron Company.—The directors of this com- 
pany, in their report, while regretting that an unsatisfac- 
tory state of trade continues, consider the result of the 
year’s working fairly satisfactory. The profit for the 
year, after providing for debenture stock, interest, and 
all other charges, is 40411. 5s. 8d.; the balance brought 
forward is 1396/. 4s. 8d., making 5437/. 10d. 4d. Out of 
this a dividend of 5 per cent. is recommended ; an expen- 
diture of 2756/. 17s. 4d. on new plant, and the carrying 
forward of 2402. 10s. 11d. 

Swedish Iron and Steel.—This is the season when 
representatives of Swedish iron and steel houses usually 
make their annual visits to Sheffield to enter into con- 
tracts for next year. They have been here during the 
last week or two, but it is understood that they were not 
successful in booking any great weight of orders. -They 
took a hopeful view of prospects, and were firm in their 
opinion that higher prices will rule at the beginning of 
next: year. Local merchants are not so sanguine, and 
declined to commit themselves too heavily. With the 
view of maintaining present figures, the makers are 
reducing their output, as, owing to the increased cost of 
charcoal, profits are now lower than they have been for 
years. In the general steel trade there is no improve- 
ment to record, the home demand still being quiet. 


South Yorkshire Coal Trade—The sudden change in the 
weather has resulted in a marked improvement in the 
house-coal trade, and orders have been coming in much 
more freely. The increased activity will admit of coal- 
owners forcing the October advance, and probably still 
further improving prices. The demand for steam coal 
keeps up, and, as a rule, pits are still working five days 
a week. There is a plentiful supply of all classes of 
common coal, and prices are steady. The coke market 
remains unchanged. 








Motors ror THE NortH STarrORDSHIRE RaI_way.— 
We learn that the directors of the North Staffordshire 
Railway Company have awarded Beyer, Peacock, and 
Co., Limited, of the Gorton Foundry, Manchester, a con- 
tract for the construction of two steam motor-carriages at 
a cost of 20007. The vehicles will be fitted with boilers of 
the locomotive type, and they are to be introduced in 
order to afford a more frequent and economically-worked 
train service in thinly-populated districts. 





A Sweprisn-Danisu-Russtan TELEPHONE CoMPANY.— 
The Moscow and Warsaw telephone systems belonging to 
the above company have now been taken into use, and have 
been very well received. The Swedish-Danish-Russian 
Telephone Company has a capital of 5,500,000 kr., or about 
300,000/., mostly Swedish and Danish money, and it has 
secured very favourable concessions, extending over a 
long term of years, in the above two cities, where the 
older and comparatively insignificant telephone com- 
panies have been bought up. The engineers and work- 
men employed in the construction have principally been 
Swedish, and the central exchanges are on the most 
modern and approved principles, ample future extensions 
having been provided for. 





Tyne Ferrries.—Progress has been made with im- 
provements which are being carried out by the River Tyne 
Commissioners at the cart and horse ferry landings at 
North and South Shields. On Saturday night vehicular 
traffic a er landing and age Regs “ps side 
was suspended, and passengurs crossing in the ‘‘ penny 
ferry” were landed at the Mill Dam landing by arran: 
ment with the Tyne Generel] Ferry Company. e 
work of making fast a new pontoon, &c., at South Shields 
was then commenced, and was completed in a most ex- 
deditious manner. The pontoon is 240 ft. long and 50 ft. 

road, and it is provided with commodious waiting-rooms 
and a large sheltered space measuring 80 ft. by 18 ft. It 
is larger than one recently placed at North Shields, and 
it will be connected with the shore by two bridges 125 ft. 


in length, one with a breadth of 23 ft. for vehicular 
traffic, and the other, which is to be 18 ft. broad, for 
et ger The entire scheme is estimated to cost about 
33,0002. Drawings and specifications for two new pas- 
senger steamers are now being prepared ; each boat is to 


carry about 500 persons, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was only small, and there was not a great 
deal of business doing, but quotations were very firm. 
Information from other iron centres came very slowly to 
hand, tel phic and telephonic communication being 
iabervapieed by thestorm. It was reported that pretty large 
sales were made at the end of last week, and that they 
were mostly genuine and not speculative business. Under 
these circumstances it was not at all surprising to find a 
cheerful tone prevailing, notwithstanding the far from 
satisfactory statistical ition. No. 3 g.m.b. Cleveland 
pig changed hands at 46s. f.o.b., and that price was gene- 
Pall named by both merchants and makers, though some 
é latter were not disposed to quote No. 3 below the 
No. 1 was 47s. 6d., and No. 4 foundry 
44s, 104d. to 45s. The lower. qualities of Cleveland pig 
were not so plentiful as they have m, and the 
were advanced a little in price, but they were sti 
cheap as compared with the rates ruling for the 
better kinds. Grey forge was 43s.; mottled; 42s.; an 
white, 41s. Middlesbrough warrants closed 46s. 3d. cash 
buyers. East Coast hematite pig was in good demand 
both for early and forward delivery. Mixed numbers sold 
at 52s., whilst No. 1 was strong at 52s. 6d., and No. 4 
forge at 49s. Spanish ore was rather quiet, but steady in 
price. Rubio of 50 per cent. quality was put at 14s. 74d. 
ex-ship Tees. To-day the market was very firm. Prices 
for makers’ iron could hardly be said to be advanced, but 
—- were certainly not pressing sales. Middles- 

rough warrants closed 46s. 64d. cash buyers. 


Manufactured Iron and Stecl.—On the whole, a rather 
better account can be given of the manufactured iron and 
steel branches. Some departments are pretty busy, and 
the improvement in pig iron has imparted a better feeling 
to the finished trade. Prices generally are decidedly 
firmer, and though they cannot be said to be as yet 

uotably raised, advances are looked for in the near future. 

he outlook, therefore, for the winter is very much 
better than at one time it promised to be. Common iron 
bars are 62. 2s. 6d.; best bars, 6/. 12s. 6d.; iron ship-plates, 
6. 7s. 6d. ; iron ship-angles, 6/. 2s. 6d. ; iron ship-rivets, 
7l. 5s. 3 steel ship-plates, 5/. 12s. 6d.; steel ship-angles, 
5l. ; steel boiler-plates, 7/. ; steel joists, 5/. to 5/. 5s. ; steel 
sheets (singles), 7/. 5s. ; and steel sheets (doubles), 7/. 15s. 
—all less the usual 24 per cent. discount. Heavy sections 
of steel rails are quoted 4/. 10s. net. 


Coal and Coke.—Fuel may be described as steady and 
firm. As is usual at this season of the year, demand for 
gas coal is at its fullest, and with the heavy deliveries on 
contracts, there is not much available for sale. Quota- 
tions are steady and strong. The supply of bunker coal 
is very — and prices tend easier. Unscreened 
Durham bunkers are quoted 7s. 9d. to 8s. f.o.b. Demand 
for household coal is improving. Coke is in good request. 
Medium blast-furnace qualities are firm at 14s. 3d. de- 
livered here. Export coke is about 16s. f.o.b. 


of t 
rice of warrants. 








A Larcr Granite Bripce.—It having proved advis- 
able to remove part of the electric Lecco-Sondrio Railway 
to the other side of the Adda, a bridge was built, which pro- 
bably holds the record of width of span for a granite 
bridge—viz., 235 ft. The height of the piers is 33 ft., and 
the arch is a very flatone. The material for building the 
bridge was available in its immediate neighbourhood, 
which probably accounts for it having been chosen. 





Perro_eum Prrr-Line.—Messrs. Nobel Brothers have 
applied for a concession to build a naphtha pipe from 
their property at Berikoi to the border of the Caspian 
Sea, and from there along the bottom of the sea until a 
depth of 12 ft. is reached. The pipe will then, by means of 
an efficient structure, be raised above the surface to such a 
height that it will allow of the naphtha being loaded into 
tank steamers, en route for Baku. The Nobel firm have 
secured a considerable area on the Island of Tschelekau of 
naphtha-carrying soil, and have al y erec more 
than twenty boring-derricks there, and boring is going on 
with 14-in. pi The building of offices, labourers’ 
cot an infirmary, &c., is in full swing, and the firm 
have large brick works in the neighbourhood. The instal- 
lations comprise an engineering workshop and an electric 
station, which is meant to supply electricity for both 
light and power. A naphtha = as also been built to 
the southern side of the island, and the whole concern is 
being pushed ahead with much energy. 





Tur Tynz.—At the monthly meeting of the Tyne Im- 
rovement Commissioners, on Thursday, November 3, Sir 
VW. H. Stephenson in the chair, it was reported that the 

number of vessels launched in October was 10, of an aggre- 
gate estimated burden of 14,146 tons. The total number of 
vessels launched in the first ten months of this year was 
109, of an aggregate estimated burden of 121,223 tons. 
Upon the recommendation of the pier committee pay- 
ment was ordered to be made to Sir John Jackson, 
Limited, of 45002., on account of the North Pier recon- 
struction ; the total value of the work done in respect of 
the contract was returned at 236,828/. It was reported 
that was being made with the foundations, 
which have now been extended to a point only 18 lineal 
feet short of the north side of the Round Head. The 
dock committee reported that the quantity of coal 
shi od from the Tyne during the last twelve months 
h mn 13,127,561 tons, showing an increase of 27,000 
tons. The shipments to the United States in the first 
ten months of this year amounted to 83,024 tons, as com- 
oS. with 303,404 tons in the corresponding period of 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The demand for large steam coal has 
rather inactive, and, except for the best acon 
descriptions, prices have shown a certain weakness, The 
best large steam coal has made 13s. 3d. to 13s. 6d. per 
ton, while secondary qualities have realised 11s. 6d. ti, 
13s. per ton. There has m a fair inquiry for other 
descriptions of steam coal. The house-coal trade has 
shown little change; the best ordinary descriptions have 
made 13s. 6d. to 14s. 6d. per ton, while secondary quali- 
ties have ranged from 10s. 6d. to 13s. per ton: No. 3 
Rhondda large has brought 13s. to 13s. 3d. per ton. 
Foundry coke has made 16s. 6d. to 17s. 6d. per ton. 
while furnace ditto has been quoted 15s. to 16s. per ton. 
As regards iron ore, Rubio has been quoted at 13s. 6d. 

thee ea og arn = to 13s. 9d. per ton; and 

afna at 14s. 6d. to 14s. 9d. per ton; chai including 
freight to Cardiff ox Newport. 2s 4 


_ The Swansea Valley.—The tin-plate trade has con. 
tinued active, and manufacturers are. stated to have 
sufficient orders on their books to. assure employment 
until February. The output of steel bars has been 
slightly better, but still leaves something to be desired. 


Cardiff and South Africa.—As from the close of Nov- 
ember, the Prince Se ae | Line will inaugurate a new 
service between the United Kingdom and South Africa, 
via New York, in A gory to the Conference lines, and 
the first steamer sail from Cardiff.on November 30. 
The Prince fleet comprises forty cargo steamers, with net 
registers ranging from 2400 tons to 8000, tons. 


Dowlais.— There has been somewhat less. activity 
observable during the last few days, and the Goat Miil 
has been somewhat affected by the check. The Big Mill 
has, however, — satisfactory returns. Some heavy 
consignments of Spanish iron ore have come to hand. 


Wages in Wales.—Sir Michael Hicks-Beach, the inde- 
pendent chairman of the South Wales and Monmouth- 
shire Coal Conciliation Board, gave his decision at Cardiff 
on Monday in favour of an application from the employers 
for a reduction of 5 per cent. in the wages of the work- 
men. As a result wages will be reduced to 38} per cent. 
above the standard of 1879, as from December 1. 








NaApPHTHA IN Russia. — The naphtha industry at 
Karim-Duwana has already been thus far developed, that 
it is entering into competition with the Baku naphtha, 
although not yet on a large scale.. At the Possietowka 
Station, Kokand naphtha residue is being sold cheaper 
than Baku residue. The greatest depth of the naphtha 
boreholes at Baku is about 2400 ft., and it is therefore 
quite impossible at | eae to form any definite idea 
as to what the yieldings —_ be at greater depths. 
It is understood that the Nobel firm is about to carry an 
abandoned borehole at Ssabuntschi down to a depth some 
400 ft. or 500 ft. lower, an experiment which will be 
watched with considerable interest. 


TaBLE Movuntain.—Mr. H. J. Gillett has propounded 
a scheme for tunnelling Table Mountain, with a view to 
obtaining additional supplies of water for Cape Town. 
Mr. Gillett proceeds upon the principle that where 
tunnels are bored through large and lofty mountains 
water is often met with in large quantities. This has 
been the case in Mont St. Gothard, Mont Cenis, the 
Simplon, and other great tunnels. Mr. Gillett proposes 
the construction of a tunnel from 6 ft. to 8 ft. in 
width, and about the same height, at a spot to be 
selected above Molteno Reservoir, and to continue the 
tunnel to points at which water would be most likely to 
be obtained. He also proposes to provide smaller tunnels 
at every 100 yards to the ght and left of the main tunnel, 
so as to intercept water coming within their limits. The 
main tunnel would have an incline of about 1 ft. per 
1000 ft. towards its mouth, so as to enable water to find 
its way to the outlet. Incidentally Mr. Gillett observes 
that the tunnels which he pro may be the means of 
revealing untold mineral woalth in Table Mountain. 





ROLLER BEARINGS FOR Rattway Trarns.—The London, 
Brighton, and South Coast Railway has been experiment- 
ing for several years with roller bearings in place of the 
ordinary axle-boxes of rulling-stock, and a new train has 
now been completely fitted with bearings of this type to 
enable comparison to be made on a sufficiently large 
scale. For nearly two years a bogie passenger coach, 
with roller bearings, has been running daily on the main 
line fast service between Brighton and London, having 
covered a distance of at least 80,000 miles ; and the results 
were so satisfactory that the company decided on the 
equipment of an entire train, so that comparison might 
be made with similar trains doing the same service with 
ordinary axle-boxes. The roller bearings are of the type 
made by the Empire Roller Bearings Company, Limited, 
15, Victoria-street, Westminster. A hardened and ground 
steel sleeve is pressed on to the neck of the axle, anid the 
rollers, of which there are fourteen, of { in. in diameter, 
run between this sleeve and a similar exterior one. The 
rollers are kept parallel to the bearing by a gun-metal 
lantern, between the bars of which they fit, and which 
slowly travels round the journal. The rollers are solid 
and made of case-hardened mild steel, accurately ground 
to size. Ata demonstration given on the occasion of tle 
inauguration of the new train on Wednesday, the ltl 
inst., one of the bearings, which had seen nearly two 
years’ service without repairs, was dismantled, and @!! 
working parts ap to be in excellent conditivr. 
A considerable saving of coal per train-mile is expected, 
and it is hoped that the more rapid acceleration of tle 
trains, due to the reduction in starting resistance, ™*) 
enable syburban traffic to be handled more expeditious!) . 
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VACUUM CESSPOOL-EXHAUSTER. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, LIMITED, GREENWICH. 








THE emptying of a cesspool is an operation which is 
usually unpleasant, not only to those engaged on the 
work, but also to every one in the vicinity. There- 
fore the householder often looks upon a leaky cesspool 
with very lenient eyes, for it needs cleaning much 
less frequently. The sanitary authorities endeavour 
to enforce the rule that the tanks shall be made water- 
tight, but there is a limit to the pressure which a 
popularly-elected body can bring to bear on their consti- 
tuents. The result is that the subsoil of villages which 
have no sewerage system is often poisoned, and the wells 
polluted, because the inhabitants object to the stench 
caused by the operation of cleaning the cesspools. It 
is possible, however, to avoid this nuisance by the use 
of a vacuum-exhauster, such as is illustrated above. 
This was designed and manufactured by Messrs. 
Merryweather and Sons, Limited, Greenwich-road, 
London, and ought to prove of great benefit in the 
district of’ Romford, to which it has been sent. 

The apparatus consists of a four-wheel trolley, 
which carries at one end a galvanised steel tank having 
a capacity of 700 gallons. In front of the tank is 
arranged a double - cylinder vertical engine, which 
serves both for the purpose of propelling the vehicle 
and also of exhausting the air from the tank. The 
exhausting-pumps are arranged over the steam cy- 
linders, and are connected to them direct. The crank- 
shaft of the engine is geared by means of steel-toothed 
wheels to a differential shaft, having sprockets at the 
ends which drive through steel roller chains to the rear 
wheels. There is also a rope hauling gear, which can 
be connected to the crank-shaft of the engine for pullin 
the machine over soft ground or other awkwa 
places. The boiler, which is of Merryweather and 
Sons’ well-known type, is placed in front of the 
vehicle. It is similar to those fitted on their steam 
fire-engines, but in the present case the tubes and 
water spaces are larger. The water-tank and coal- 
bunkers are arranged in front of the boiler. A diroct- 
acting steam-pump and an injector are used for feeding 
the boiler. The total weight of the vehicle when fully 
loaded is 74 tons, and with this weight it is capable of 
travelling at a speed of about 8 miles per hour on an 
ordinary road. 

_' The action of the apparatus in emptying cesspools 
1s as follows :—The air is first exhausted trom the tank 
and is pumped into the ash-pan of the boiler to 
thorough] deodorise and purify it. The pipes shown 
in the racks are then connected to a full-way sluice- 
valve at the rear of the tank, and are led to the cess- 
pool. The sluice-valve is then opened, and the contents 
of the cesspool drawn into the tank. A large full-way 
outlet with a gate valve is provided in the rear of the 
tank, by means of which the latter can be quickly 
evacuated. We understand that cesspools can be 
tag d by this apparatus without causing any nuis- 
ce, 





E.ecrricrry at Rosar1o.—A contract has been signed, 
ad referendum, for the construction of a municipal light 
and power house at Rosario. The force proposed to be 
developed is 10,000 horse-power. 











INDUSTRIAL NOTES. 
THE returns as to the state of trade, published by 


the Labour Department of the Board of Trade, show 
no very visible signs of increasing activity in the 
chief groups of industries on the whole, but in the 
cotton, woollen, and tin-plate trades there has been 
a distinct improvement, sufficient to arrest the down- 
ward trend in employment. In the engineering and 
shipbuilding groups the decline has continued. The 
number of returns sent in was 4420 ; of these 3078 came 
from employers or their associations, 1258 from trade 
unions, and 84 from other sources. Altogether they 
cover the principal groups of industries all over the 
United Kingdom. As compared with a year ago, 
there was a general decline, except in the cotton and 
tin-plate trades. 

In the 272 trade unions specially reported on there 
was an aggregate of 576,642 members, of these 39,396, 
or 6.8 per cent., were unemployed—-same as last month, 
while in the same month a year ago the proportion 
was 5.8 per cent. The curve line shows that the pro- 
portion of unemployed has been high all through the 
year, but with an upward tendency since the end of 
June. At the present time it is just a point better 
than a year ago, but much worse than the average of 
the past ten years. 





In the coal-mining industry there was little change 
as compared with the previous month or a year ago. 
At collieries employing 544,832 workpeople the pits 
worked on an average 5.16 days per week—same as in 
the. month previous—compared with 5.21 days in the 
same month a year ago. The number employed was 
slightly greater than a year ago. 

psn Fitna in_ironstone-mining continued good. 
At the 126 mines and open works reported on the 
average time worked was 5.83 days per week, com- 
pared with 5.82 days in the month previous and 5.73 
days a year ago. The numberemployed was slightly 
greater than in the- previous month, but slightly less 
than a year ago. On the-whole, the mining groups 
are fairly well employed. 





Employment in the pig-iron industry continues to 
show a slight improvement, but it is not so good as a 
year ago. Returns relating to the works of 112 iron- 
masters show that 302 furnaces were in blast, em- 
ploying about 21,350 workpeople. There was an 
increase of two furnaces in blast as compared with the 
previous month, but a decrease of 13 as compared 
with a year ago. 

In the manufacture of iron and steel there was an 
improvement over the month previous, but the industry 
was not quite up to the level of a year ago. Returns 
relating to 194 works, employing 73,805 men, showed 
a slight increase in the total volume of employment 
over the month previous, but a slight decrease com- 
pared with a year ago. 

Employment in the manufacture of tin plates has 
continued to improve. There were in operation during 


the month 394 mills, compared with 382 in the previous 





month, and 348 in the same month a . The 
estimated number employed was 19,700 workpeople. 





In the engineering trades employment continued 
dull—slightly worse than a month ago, and much worse 
than a yearago. The proportion of unemployed union 
members was 7.9 per cent.; previous month, 7.4 per 
cent.; a year ago, 5.2 per cent. 

Saepres in the shipbuilding trades has continued 
very —worse than a month ago and a year ago. 
The proportion of unemployed union members was 
16.1 per cent.; in the previous month, 15.3 per cent.; 
a year ago, 15 per cent. 

The building trades continue dull. Employment was 
worse than a month ago and a year ago. As many as 
8.3 per cent. of carpenters and joiners were unem- 
ployed ; and of plumbers, 9.1 per cent. The wood- 
working and furnishing trades were equally bad ; the 
proportion of unemployed union members was 7.5 per 
cent.; in the previous month, 7.1 per cent.; and a 
year ago, 5.3 per cent. 

Employment in the printing and bookbinding trades 
shows some seasonal improvement. The proportion 
of unemployed union members was 4.7 per cent. ; pre- 
vious month, 6.3 per cent.; and a year ago, 4.2 per 
cent. In the paper-making trades employment was 
good. The proportion of unemployed union members 
was only 2.6 per cent.; previous month, 3 per cent.; 
and a year ago, 2.5 per cent. 

In the glass-making trades employment was bad in 
the bottle branch, and slack in the flint-glass sections. 
The brick and tile trades were slack, but in the pottery 
branches there was a slight improvement. 





There was considerable improvement in the cotton 
trades, full time being once again the rule. In firms 
employing 53,321 persons in preparing and spinning, 
only 4.3 per cent. were in mills working short time. 
In the previous month there were 29.7 per cent; a 
year ago, 25.5 per cent. In weaving factories em- 
ploying 96,358 operatives, only 4.2 per cent. were on 
short time, compared with 9.7 per cent. in the pre- 
vious month and 30.4 per cent. a year ago. 

Employment in the woollen trades was good—better 
than a month ago and a year ago. In the worsted 
trade it was a little better, but still bad generally. 
The amount of wages paid to 31,058 operatives in 
137 firms showed an increase of 7.1 per cent. over the 
previous month. The hosiery trade continued bad, 
the flax trade was dull, but the jute trade was fair. 

The tailoring trade continues bad, with a slight 
improvement in the bespoke branches. In the hat 
and cap trades there was a slight improvement. In 
the boot and shoe trades there is slackness generally, 
but there was a slight increase in the amount of wages 
paid in the month by 447 firms. The other leather 
trades also continue bad generally—worse than a 
year ago. 





Agricultural labourers were well employed as a rule. 
There was a slight improvement in the employment 
of dock and river-side labour, but it was not so good 
as a year ago. There was an average increase in 
London of 8.4 per cent. 


od 


The total number of persons engaged in labour 
disputes, new and old, in progress was 7741, com- 

red with 13,916 in the previous month, and 10,747 
in the same month a year ago. The aggregate dura- 
tion of all disputes, new and old, was equal to 61,000 
working days ; in the previous month to 130,000, and 
the same month a year to 113,000 working days. 
There were 15 fresh disputes in the month, involving 
4154 persons, compared with 21 disputes in the pre- 
vious month, and 20 a year ago. Settlements were 
effected in 13 disputes, affecting 2605 workpeople. 
Four of these were decided in favour of the workers— 
901 persons ; six in favour of employers, affecting 406 
persons ; three were compromised ; the remainder were 
in a state of negotiation. Considering the state of 
trade, labour disputes were few indeed. 

Changes in the rates of wages took place affectin 
116,200 workpeople, of whom about 4600 receiv 
advances, and 111,600 sustained decreases. The net 
effect of all the changes was a decrease in wages of 
about 1400/. per. week. The changes in the previous 
month affected over 21,000 workpeople, the net result 
being a decrease of 200/.. per week. In the same 
month a year ago 12,000 were affected, the net loss 
being 200/. per week in wages. The principal change 
was the decrease affecting some 107,500 coal-miners 
in Durham. Two changes, affecting 111,500, were 
arranged by conciliation _ ond and eight, affecting 
2800, under sliding scales ; one was settled by arbitra- 
tion after a stoppage of work ; the other changes were 
effected by negotiation between the parties concerned, 
or by their representatives. In only six cases, involv- 
ing 1270 persons, was there any cessation of work. 
This shows that peaceful methods are being resorted to 
more and more in labour disputes. 
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states that the total membership is 96,161, as against 
96,076 last month. The total number on the funds 
was 13,098—a huge army of willing and skilful workers 
to be supported by self and mutual help. Of that 
total, 6078 were on donation benefit—last month, 5661 ; 
on sick benefit, 2206—last month, 2181; on super- 
annuation allowance, 4814—last month, 4783. There 
was an increase under each head. The list of un- 
employed shows that there is no improvement in this 
important branch of trade. The result of the confer- 
ence at the Hotel Metropole on the North-East Coast 
wages question is given. The demand of the men was 
for an advance of 2s. per week on time rates and 5 per 
cent. on piecework prices ; the demand of the employers 
was for a reduction in wages of 5 per cent. Both 
were unconditionally withdrawn ; present wages to be 
paid for a period of three months. The question of 
manning machines at a firm at Hull was considered, 
but the representatives were unable to agree as to 
terms. The bonus system at a firm in Manchester 
was considered, but the matter was postponed for 
investigation by correspondence. A dispute at Belfast 
was discussed, but the decision thereon was left to 
the local committee. The subject of labour represen- 
tation is still before the branches; the nominations 
have been sent in, and the voting thereon will take 
place next month; the results will appear in the 
January number of the Journal. The voting has been 
in favour of 1d. levy for the Scotch masons, of 1d. for 
the Ruskin College, of 3d. for the Parliamentary fund, 
and of 7d. for the accident fund. The total levies for 
the quarter amount to 2s. 6d. per rember, in addition 
to the usual weekly contributions, some members out 
of work being exempt. 


The report of the Boiler-Makers and Iron-Ship- 
builders is disheartening from the state-of-trade point 
of view. The total number on the funds was 9964— 
last month, 9735. Of the total, 6790 were unemployed, 
as against 6581 last month. The total on sick benefit 
was 2036—last month, 2002; on superannuation bene- 
fit, 1138—last month, 1152. The total expenditure 
was 12,310/. 15s. 10d. In spite of bad trade, deaths, 
and exclusions, there was an increase of 116 in mem- 
berehip. A vote of the members is being taken as to 
a levy for the Ruskin College. The council is circu- 
lating copies of a pamphlet on the yellow labour ques- 
tion in South Africa. The quarterly report shows a 
total membership of 48,804. The total funds in hand 
amounted to 374,017/. 7s. 10d., of which 49,822/. 1s. 7d. 
was the superannuation reserve fund, nearly all of 
which is invested in good securities. Some portion is 
lent on mortgage to members of the union; the 
highest amount so lent in the quarter to one person 
was 250/.; some had 220/., some had 200/., and 
others below that sum. In the total balance of the 
society there has been a decrease of 23,406/. 11s. 3d. 
in the present year, and the drain on the funds 
still continues. There is very little as yet to 
indicate any improvement in trade, but the report 
states that there is a more hopeful feeling in some 
districts, and it is thought that a revival is near at 
hand. The one subject of congratulation is that the 
decrease in funds has diminished in each of the three 
quarters as follow :—-First quarter, 11,961. 1s. 9d. ; 
second quarter, 7210/. lls. 8d.; third quarter, 42341. 
17s. 9d. If there be a similar decrease at the close of 
the year, the recovery will be beyond expectation. 
As it is, the union has been supporting a vast army of 
unemployed, sick, and superannuated members, to an 
extent which will surprise most philanthropic institu- 
tions. 





The report of the Associated Blacksmiths is more 
hopeful in tone. It states that the returns for the 
last quarter showed an increase in the funds of 
2281. 5s. 2d. ; this, it says, in hard times is very satis- 
factory. The income also shows an increase over the 
same period of last year; but the outlay of last 
quarter shows an increase over that of the corre- 
sponding period of 1903. Unemployed benefit shows 
an increase of 109/., sick benefit of 24/., funerals of 
25l., but superannuation only 14. Management ex- 

nses increased by 10/. There was a slight increase 
in membership after all deductions for deaths and 
exclusions. There was a large increase of exclusions, 
and the arrears had largely increased. The balance 
in hand was 22,874/. 3s,2d. The monthly returns 
are more favourable as regards the state of ‘trade than 
for some months past. These returns indicate a better 
and more prosperous trade in the near future. They 
go to show that the shipbuilding trade is reviving, for 
the tonnage in hand has largely increased, and k- 
ings during the month were almost phenomenal. They 
point to a good winter’s trade. It is said that the re- 
turns for the month of October were more favourable 
than for any month in the present year. The outlook 
is so good that an application for an advance in wages 
has been made to a Bo’ness firm, and the society 
agg every assistance to the members employed 

y that firm to obtain the advance sought. Some 


resistance was offered to a reduction in the prices for 
piecework in one firm, but the branch felt unequal to 





a strike because of the non-union men in the firm. 
Piece rates have been readjusted in a firm at Belfast, 
the new terms being — as fairly satisfactory. 
Notice is taken of the efforts to reduce wages on the 
North-East Coast. Probably this matter was settled 
by the engineers’ conference before aliuded to. 





The Trades and Labour Gazette, the organ of the 
London Trades Council, and conducted by its Secre- 
tary, is by no means satisfied with the President of the 
Local Government Board on the question of the unem- 
ployed. It is admitted that Mr. Long, M.P., made 
concessions to the London Trades Council, the Social 
Democratic Federation, and the Independent Labour 
Party on the subject ; nevertheless, those bodies are 
not satisfied. They are not to be satisfied, their 
object is far otherwise. They think that they have a 
solution for all social, industrial, and other troubles, 
and belittle all efforts at amelioration. The subject is 
grave enough in all conscience, but to postpone help 
until society is reorganised on the basis of latter-day 
socialism is to aggravate the evil and find no cure for 
it in the end. Perhaps the best parts of the Gazette 
generally are the reports from abroad on labour unions. 
These are, as a rule, singularly moderate in tone, even 
when very advanced in their views. In this number 
we have reports from Austria, Denmark, France, 
Germany, Holland, Italy, and Sweden, in all of which 
countries trade unionism flourishes, though often 
under another name. In Germany there are at present 
several strikes, some on a large scale, as, for example, 
the brass-workers, cabinet-makers, bricklayers, and 
some other trades. At the last delegate meeting of 
the London Trades Council the London County Council 
came in fora fair share of condemnation for giving 
out so large a proportion of contracts to private firms. 
In the opinion of some, even one such contract would 
be too many. But if the employés of private firms 
wasted as much time as some of the employés of the 
London borough councils, private firms would soon 
cease to exist. 





The improvement in the iron trades recently re- 
ported appears to be well maintained, but it is gradual, 
and in some districts a little uncertain. Last week’s 
market at Birmingham was well attended, and there 
was a brisker demand for pig iron, the prices of which 
showed an upward tendency. But consumers were 
not over ready to buy for specific delivery at any fixed 
date ; therefore transactions were not so large as they 
might have been. Some makers report sufficient work 
on hand to keep their works going to the end of the 
year, but not with a full complement of men. The 
demand for best finished iron was steady at quoted 
rates. In unmarked iron there was no animation— 
sales were in small parcels. Business was restricted 
in some cases by the uncertainty felt as to prices. The 
sheet trade was better in nearly all classes of material. 
The steel trade maintains its position. The demand 
for structural material has been fair ; for railway pur- 
poses it is good. The replies of employers as to the 
continuance of the Wages Board show a good majority 
for such continuance. The matter of reorganisation 
will come up later, but most likely the difficulties that 
have arisen will be surmounted. 

In the Lancashire districts the outlook for the iron 
and steel trades has decidedly improved. There was 
a fair attendance on ‘Change last week, when the 
market was remarkably steady. The business done 
was not large, but the tone was very firm, especially 
for forward delivery. In finished iron business was 
steady and prices firm. Here also there is an increased 
demand for steel for structural work. The improve- 
ment in the cotton trade will naturally react favour- 
ably upcn all sections of the engineering trades, and it 
is probable that the textile-machine-making branches 
will soon feel the effect. When this is manifest, the 
large proportion of unemployed in the machine-making 
trades will decrease to a normal level. 


At the date of writing the position of affairs on the 
North-East Coast was unsettled. The notices expired 
on the 22nd, and no extension of time is reported. 
no arrangement is made, a lock-out is feared in the 
shipyards. The leading representatives on both sides 
hope for an amicable settlement, to avert the disaster 
of a stoppage of work. 





The Scotch miners have agreed to accept the terms 
of the Conciliation Board as to wages. The basis laid 
down is a broad one, and will probably avert disputes 
for some time to come, The We!sh miners are resist- 
ing the proposed reduction of 5 per cent. The matter 
is now to be referred to the arbitrator for his casting 
vote. 

The unemployed question is being discussed in a 
large number of localities, and various schemes are set 
on foot, or pro , for dealing with various phases 
of it. The idea which finds favour in some towns is 
that it is better to employ than to give relief, outdoor 
or indoor, which must done in all cases of real 
distress. 





IMPACT TESTS. 

Impact Tests on the Wrought Steels of Commerce.* 
By A. E. Szaton, Member, of London, and A. Jupr, 
of Birmingham. 

: . Pane-L 

Tue objects of this paper are to show some of the 
characteristics and peculiarities of the wrought steel as 
supplied by steel- turers for co cial purposes 
to assist in the development of a more rational method 
of testing the suitability of such steels for each particular 
purpose of the engineer; and to point out a few of the 
peculiarities that are observed in the fracture of test 
specimens and actual pieces of machinery. It is i 





in fact 
the outcome of the constant endeavour of engineers to 
avoid the use of material which might be dangerous in 
the construction of machinery liable to severe alternating 
stresses, and more especially to attempt to find the very 
best steel for those parts liable vo er, owing to the 
inability to make those parts larger in the very fast- 
moving engines so much in demand to-day. 

Considerable movement has been made of late towards 
the establishment of a shock test for steel, conducted on 
a smaller scale than is the custom with axles, for instance, 
where the full-sized article is tested. The authors are 
strongly of opinion that progress in this direction is 
taking place still too slowly, and it is, therefore, the 
aggregate object of this paper to ~ towards a further 
appreciation of this valuable test. All the experiments 
have been made on the ordinary steel, as supplied by 
various manufacturers as suitable for such parts. Some 
of the test-pieces are from forgings, such as crank-shafts, 
pacer tag Nagin &c., and others from the bar -steel 
supplied for stud and bolt-making. In no case have 
they dealt with what may be called a ‘‘fancy” material, 
the product of laboratory melting-pots. The tensile tests 
have been made in a Buckton testing-machine, while the 
shock tests have been carried out in an apparatus 
designed by the authors to require, asa rule, more than 
one blow to produce fracture. Such one, as shown 
in Fig. 1, consists essentially of a weight of 6 lb., arranged 
to drop acre § through 24 in. on to the test-bar (Figs. 2 
and 3), which rests on fixed supports 3in. apart. The 
test-bar is 4 in. long, so that there is 4 in. overlap at each 
end. After each blow the test-piece is reversed. In the 
authors’ opinion the apparatus to test the endurance of a 
material under shock should not be one in which the 
sample is fractured at the first blow, especially for steels 
that are soft and are really very tough, although they 
admit that for some purposes such a test may be instruc- 
tive, and actually necessary for very {high-carbon steels. 
For constructional —-* the engineer is not greatly 
concerned with steels with more than about 0.4 per cent. 
carbon. rng a large number of experiments have 
proved to them that in every case, and with every descrip- 
tion of structural steel, the power to resist shock has 
been materially enhanced by oil-tempering, they have 
confined themselves mainly to the examination of the 
material as supplied by the makers, rather than after any 
heat treatment of their own. 3 

At present everybody makes tension tests, and trusts 
more or less to them alone. One takes up an advertising 
or scientific article on, say, ‘Special Nickel Alloys of 
Steel,” suitable for doing all sorts of wonderful things, 
and the first and the main thing one is co. gee om to. 
impressed with is the superior tensile and elongation 
results. One has occasionally yielded to the temptation 
to use such steels, for which a very big price has been paid ; 
but they have usually pee no better servants than 
ordinary material. A large majority of engineers rest 
content with tension tests alone, no matter to what use 
they are putting the steel ; some, perhaps, because it is 
rather an expensive test, taking into consideration the cost 
of plant, &c. It issometimes stated, consequently, that an 
ordinary mild steel (say ‘‘ Admiralty” grade) is not good 
for certain pu s, but that a particular ‘‘ special ” steel 
is perfectly safe, &c., because the elastic limit and tensile 
strength are somewhat better. — ; 

A similar assertion is made in the sixth report to the 
Alloys Committee} in reference to heat-treated steel for 
guns. How much is this tensile strength and elastic 
limit thereby raised? The answer is, Anything from 
about 5 to 30 per cent. (For heat-treated steels compare 
Tables II. (page 26) and XVII. (page 66) in that report 
for the structural steels.) [See ENGINEERING, vol. lxxvii., 

141 and 175.] : 

This increased percentage must be a mere trifle for 
such articles as are subjected to stresses or shocks of 
an unknown effective magnitude; and it seems absurd to 
say that the difference between danger and security in a 
gun is ever met by 30 per cent. increase in the quality of 


f| the steel. But, nevertheless, it is certain that such treated 


steel is suitable for its purpose, and it is evident, therefore, 
that something far more important has been contributed 
to the original qualities of the material than the mere im- 
provement in tensile properties to account for it. To 
anticipate a little, it is use the shock strength is 
improved several hundred per cent. as againat the in- 
significant increase of, say, 30 per cent. at most in the 
tensile strength and elastic limit. 

The following are the tests that can be made on most 
pieces of metal, steel in particular :— 

1. Tension and elongation. 

2. Compression. 

3. Cross-bending. ‘ : 

4. Hammering out to a point or thin edge. 

5. Fatigue by gradual reversal of stress either 
ing in one plane or by rotation, as adopted by 
Professor Heise, and other:. 

* Paper read before the Institution of Mechanical 


Engineers, November 18, 1904. 
+ Proczedings, 1904, Part 1, page 78. 
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6. The same, but with the stress uniformly distributed 
over the section, as suggested by Professor Osborne 
Reynolds. 

7, Impact on unnotched bars. 

8. Impact on notched bars. 

9. Chemical analysis. 

10. Micro-analysis. 

There may be variations of the above. 

The general uses of steel may be divided into three 
main groups :— 

(a) Structural work subject to steady loads only, such 
as boilers, buildings, tanks, &c. 

(b) Structural work subject to recurrent loads of one 
kind, at intervals, in addition to the load due to its own 
weight, such as bridges, &c. 

(c) Structures subject to rapidly-repeated loads of one 
kind, all more or less suddenly applied, as with bolts and 
studs, rails, &c. ; 

(d) Structures subject to alternating loads, such as in 
the fixed and moving parts of machinery in general, and 
in many parts of a ship. 

For the first two there is no doubt that the tension test 
is a good and sufficient one, as the predominant stress is 
certainly pure static tension, but it will be insufficient for 
the very heterogeneous groups (c) and (d). _The question 
may then be asked, ‘‘ Which of the tests in the above long 
list is really a true universal gauge of the suitability of a 

iece of steel for any purpose it may be put to?” As a 
faip to answer this question, attention may be drawn to 
the following analysis of stresses in the steel parts of an 
up-to-date steam-engine of moderate size :— 


“IMPACT” TESTING MACHINE. 











that they do so in some instances, but there are a few 
considerations which incline the authors to the opinion 
that this is not the case as a general rule. 

(a) In thefirst place, from Hooke’s law ( f= “=, it 
will be seen that no matter how small 7 is, d is corre- 
spondingly small, and the behaviour of the metal in the 
nick of the thread should be much the same as it is ina 
shank of the same diameter, except that the position of 
the nick would necessarily determine the place where it 
would break if weak enough to do so. 

Fig. 5 is taken from a paper by Professor J. H. Smith, 
read before the Royal Society.* Some of the members 
may have already seen it. The authors are indebted to 
Professor Smith for its reproduction. The experiments 
on which this diagram was based were not made in the 
Wohler fashion and as adopted by Mr. Stead, Professor 
Ewing, and others, where reversal of stress is obtained 
by means of a rotation. Here the stresses were pure 
tension and compression distributed uniformly over the 
section, and not, as in their experiments, with the maxi- 
mum stresses at the surface. The variation of stress 
practically followed the sine law. 

(b) There are also exhibited portions of some broken 
studs in which the working stress probably never exceeded 
2? tons, and certainly could not, by the most extreme 
method of calculation, have exceeded 4} tons yd square 
inch. Some examples are shown in Fig. 6, and to which 
the same remarks apply. The stress given above is the 
maximum, and the variation of stress was from the 
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_ It will be seen that 87.6 per cent. of the whole engine 
is subject to more or less shock, while pure tension forms 
an insignificant percentage of the total stress; vibratory 
or alternating stress where the transition from one kind 
to another is ocr (say, following a sine law), and un- 
accompanied by shock, does not occur at all in normal con- 
ditions, although it may be conceded that under ideal 
conditions, in the crank-shaft, for instance, it will occur. 
This is in only one machine. If, however, various other 
machines are examined, it will be found that nine out of 
ten are working under similar conditions. Consider a 
a machine or a textile machine, or even the bicycle. 
When a bicycle frame gives way under ordinary wear and 
tear, it gives way by the effect of accumulated shock as a 
tule. Moreover, it invariably gives way in the vicinity 
of (but not necessarily through) the brazing, where the 
heat of brazing has not, perhaps, burnt the metal, but has 
en the ‘work ” out of it and rendered it more coarsely 
crystalline than in the unaffected parts of the tubes. 
eferring ye to the steam-engine, there are impor- 
tant parts, such as the piston-rods and connecting-rods, 
that, under ideal conditions of working, are subject 
mainly to direct alternating stresses. When, in the 
Majecity of cases, a piston-rod gives way, it breaks at the 
end thiough the line A B, Fig. 4, and not through the 
emallest area C D, supposing that happens to be less than 
: @ area at the bottom of the th . In fact, it is dis- 
ed through a section where the effect of repeated 
z Ows cin accumulate. There is, undoubtedly, in addi- 
= to the suddenly-applied steam loads, a series of true 
‘ough comparatively minute biows (with proper adjust- 
bene, arising from the necessary slackness in all the 
The question ma: 
and similar pieces o 
by the accumulated effect of stress reversal 
Just as wellas with a 


be asked, “Why do not this rod 
machinery break in the same place 
S or variations, 
series of blows?’ It may be possible 








of variation exceed 350 per minute, and the stresses were 
in all cases variable—that is, of the same sign—and not 
alternating (from + to —). The curves in Fig. 5 alone 
show that, with a range of stress anything below about 
114 tons per square inch, and with 1880 reversals ae 
minute, it is impossible to break such a steel bar. The 
total number of variations in six particular cases of the 
broken studs was as follows :— 


ADO P 


15, 400, 000 


which represents, after all, only a short life of a few days 
in the case of some modern engines. From consideration 
of the relative speeds at which the variations were made, 
and the limiting condition as determined by the diagram, 
much more ought it to be impossible to break these studs 
by the mild “ varied stress” treatment actually meted 
out to them. From the above two considerations it 
would appear reasonable to conclude that the effect of 
alternating or variable stresses of the magnitudes deter- 
mined by the usual factors of safety, and especially in 
those cases where the stress is nearly, if not — uni- 
form over the whole area (as distinguished from those 
cases where it varies, as in a beam from 0 to a maximum 
at the surface), is quite harmless. Something of a more 
searching nature must be looked for, and it seems as if it 
can only be shock—that is, a number of minute blows 
more or le3s persistently applied. 

There have no doubt been many cases where mild steel 
forgings of this kind have to all appearances broken in an 
unaccountable way. In some cases under the authors’ 
notice the shanks of studs have been reduced very con- 


z 4 6 8 
Reversals tr Hundred of Thousands. 


siderably, so that the area was only about one-half that 
at the bottom of the thread. Yet, without a single ex- 
ception they all broke through the thread. In fact, some 
one or twoof such studs have had, for unavoidable reasons, 
a larger thread at one end than at the other, but they 
broke through the larger thread and not through the 
smaller thread. More curious still, in at least three cases 
under their notice, a complete annular ring has broken 
between two adjoining threads; and further, these threads 
rarely break at the ends of the nuts, but in various places, 
often somewhere inthe middle. In the case of those cut 
up for testing, the usual tensile tests were quite satisfac- 
tory; and in one or two, where an analysis was taken of the 
metal close to the fractured surface, it was also quite 
satisfactory. But on being subjected to an impact test 
they all gave exceedingly poor results. For instance :— 


‘ broke aftcr only one blow. 


che thirteen blows. 
Cc re nine blows. 
D seven blows. 


” 


From numerous tests it is found that the average 
impact strength with this particular machine, Fig. 1, 
for Admiralty mild steel, ordinary forging quality, is 
equal to about twenty blows. This would be for articles 
having scantlings of a few pounds. The maximum for 
the grade and for similar scantlings may be taken at about 
thirty. Thus, all these test specimens from broken 
articles gave results considerably below the expected 
ire 
(c) There is yet a third point in favour of the conten- 





MILD STEEL (FORGED) 


DIAGRAM FOR FAILURE UNDER REVERSALS OF DIRECT STRESS.( Prof. Smitiv). 





tion that failure is by shock and not by true alternating 
or variable stresses. It is well known that the resistance 
to alternating stress (rotation method) increases with the 
carbon content and elastic limit of the steel, but the re- 
sistance to shock decreases with an increase in those 
factors.(for ‘‘normal” steel) to an extent that will be 
explained in Part 2. 

t has been found in a large number of instances that 
where fracture has occurred after a few hours’ work when 
using normal medium grade steel (0.25 to 0.3 C.), this 
occurrence has been either greatly delayed or indefinitely 
postponed by the substitution of low-carbon steel, espe- 
cially when in its best toughened (fine grained) condition. 
Therefore, apart from the question whether even thirty 
blows given by this particular machine is a good and 
sufficient insurance against fracture, the point is that it is 
not satisfactory to subject all steel to one particular test 
just because that test may be a suitable one for large 
quantities of it for one particular pur Let there 
be these particular tests for bridge steel and boiler steel 
by all means, but steel that will be used for the miscel- 
laneous forgings of machinery in general should be tried 
by its own crucial tests. Car axles, cranks, and similar 
=< perhaps, should be subjected to an alternating 
stress by the rotation method instead of by the shock 
test, as in their case also the tension test is almost useless 
as a gauge of the suitability of the material. Professor 
Ewing and others have shown most conclusively that the 
resistance to an alternating stress of the kind adopted in 
their researches bears no relation to the resistance to pure 
tension.* There is plenty in each of the aforementioned 
groups of the uses of steel to warrant different testing 
methods when necessary. 

Reverting to the question, ‘Is there for groups (c) and 
(d) in particular one comprehensive test for steel forg- 
ings?’ The following appears to be the practical 
answer :— 


‘* Simple tension ” is not. 

“ Bending” is not sufficient. 

‘Impact ” on plain bars is doubtful—certainly too 
tedious if without distortion. 

‘Reversal of stress” by either method (tefure de- 
scribed) is fairly good, but 

‘*Tmpact on a notched bar” is best of all, 

First, because it appears to be a gauge of the 
derant stress. (It 1s doubtful whether ‘‘stress” is the 
proper term to use; ‘‘dislocating agent ” would be better, 


repon- 








* Proceedings, Royal Society, 1902, vol. cxcix., page 265. | 











* Journal of the Iron and Steel Institute, 1903. 
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ea even this is hardly correct, as will be shown in 


art 2. 

Secondly, because experience shows that with absolute 
certainty there is always a good one ductility when 
there is a. good resistance to shock. But it is known 
equally that there may be obtained an excellent 
tension and elongation result from steel which is quite 
incapable to resist shock. 

Thirdly, because 99 per cent. of all forgings are notched 
in some way or other, not necessarily with a V-nick. 
Moreover, sharp edges, internal and external, cannot 
always be avoided in machine design, or even deep 
scratches in actual construction. 

Two corollaries may be added to these reasons, the 
first being that, with the supplementary evidence with 
many kinds of steels, there is every reason to believe that 
the desire for a high-tension steel, so that with the usual 
factors of safety a high tensile strength may be available, 
is to a great extent a mistaken one. Nor is this to be 
regretted, seeing that requirements can be more fully 
and safely met by a comparatively low-tension material 
if a lower factor of safety were permitted, on it being 
shown by suitable tests that it is more reliable. The 
second corollary is that if, as seems to be the case, one is 
certainly sure such means of a so merogpre: ductile 
material, then, knowing the approximate ana. — for 
the class of steel being , the impact test is sufficiently 
comprehensive for both groups (a) and (0). 

It must not be concluded that the factors of elastic 
limit, &c., are despised ; but since the forces that cause 
breakage are in practice far below the elastic limit in 
magnitude, and, moreover, as the factor of safety is quite 
arbitrary and the same in no two pieces of machinery, 
it seems to the authors that the cart is put before the 
horse to a great extent. In fact, under the usual condi- 
tions of design, one knows enough about the elastic 
limit which can only vary in a given grade of steel 
between comparatively small and insignificant limits, 
whereas the shock strength can vary almost between 
infinite limits. 

Opinions differ as to the best means of making the 
impact test, but on the whole the consensus of opinion 
appears to be that it should be made with a machine that 
breaks at one blow, and at the same time measures the 
energy expended in breaking the specimen. M. Frémont 
thinks that breaking by a series of blows gives results 
that are similar to those from a static bending test—that 
is, they are more a gauge of ductility and tensile strength 
than of resistance to shock. The authors are not with 
him in this opinion, provided that the blows are not 
heavy enough to produce material bending ; it is possible 
that he means in this sense, much in the same way as 
Heyn adopted in a series of apeneets on the ‘‘over- 
heating of mild steel.” Here he had a nicked bar with 
one end stuck in a vice. A blow was given by a hammer, 
bending it over to a right angle. A reversed blow 
knocked it back again, and so on until fracture occurred. 
This is not the method the authors have adopted, for 
with the weight and size of specimen used the bending 
is very small indeed even for the softest steels. 

From the very many bars that have been tested by 
them, they have found the number of blows to produce 
fracture is a fair gauge of the toughness or anti-brittle- 
ness. But there isnorelation whatever between this result 
and the tensile results except what has previously been 
mentioned—namely, that if the impact result is good, 
the elongation is sure to be good too; but, on the other 
hand, a steel showing high tensile strength and good 
elongation may be useless to resist shock. For example :— 


| | 
Tension. Elongation. | Impact. 





tons per per cent. on) blows 


: 8q. in. 2 in. | 
Cold-drawn bar of very low { (a); 31.63 81 1 
(less than 0.1) carbon steel | 4 1 | 4 180 
, (a 7 175 
Low-carbon steel (0.15 ©.).. { (| 3 4 . 
Medium-carbon steel (0.25 (a)| 36.5 85 5 
s « Hea .. L()| 36.5 35 27 
Mild cast steel (0.85 C.f (a)} 29.18 22.7 1 
about) PP a «» U()) 28.25 31 1 


Although there is no relation between the tensile-stress 
test and the alternating-stress test, or between the tensile 
test and the shock test, the authors are not prepared to 
say that there is no relation between the alternating- 
stress test and the shock test. They will indeed be glad 
to learn that there is a close relation, since then the con- 
troversial ground as to the nature of the forces, “‘alter- 
nating” or ‘‘shock,” is at once eliminated. They think 
it possible that a relation does exist, because, although 
there are differences in the disturbance of the metal in 
the vicinity of the fracture, the ical phenomena 
(‘‘ dislocation” and ‘‘cleavage”) are the same. A short 
consideration of these phenomena is given in Part 2. 

It has been said previousiy that the maximum shock 
strength for the particular grade of steel containing 0.25 
per cent. of carbon is about 30 blows, as gau by the 
authors’ machine. Although 30 may be a fair figure, such 
steel cannot be relied upon to Lye this always. More 
than 30 blows is rarely reached with this steel in its 
normal condition, while it is a very common occurrence 
for the number to be considerably below this. Similar 
remarks apply to steels of other grades. With the usual 


factors of safety considered by authorities to be sufficient | i 


they find that, for those parts subjected to more or less 
shock, there is a grave risk of them breaking under the 
modern conditions of high speeds. The authors have no 
hesitation in venturing the opinion that the comparative 
immunity from failure that does exist in machinery is due 
to the liberal data on which the designer usually bases his 
calculations, and to the ‘‘extra allowance for practical 


purposes ” that creeps in all designs, thus bringing up the 





real factors of safety to a figure cndionity higher than 
that primarily intended to be used. If, however, the 
increasing desire to keep scantli down to a minimum 
is to be ised, security can only be obtained b ——s 
that the steel used shall have the maximum shock strengt 
for its — ; 

Further, the majority of steel-users require that they 
shall be able to use an ordinary steel as supplied to them, 
and without annealing, tempering, or other heat treat- 
ment. The authors, therefore, urge that the engineer 
should demand of the steel-maker a greater attention on 
his part to produce and supply the ordinary grades of 
steel with a more uniform ‘‘shock ” quality. 


Part II. 

The Nature and Peculiarities of the Fracture of Mild 
Steel wy Shock.—It has been seen, from the various papers 
read during the last few years, that with good steel— 
namely, steel with a practical minimum of the recognised 
injurious elements—maximum toughness goes with a 
finely-crystalline structure—that is, one with grains of a 
minimum size. The following remarks apply to mild 
steels in the pearlitic condition; and this cables may 
be roughly defined as follows :—Normal ‘“‘ mild steel” is a 
mixture of crystalline ferrite, or nearly pure iron grains, 
and pearlite grains more or less of a crudely crystalline 
form. This rlite, which is the eutectic, or mother 
liquor, and solidifies last, may be considered to partake of 
a crystalline nature when, as is generally the case, the 
alternate 0H of ferrite and composite carbide lie parallel 
to one another in definite patches. 

The photographs* will help to illustrate this point. 
They are sections of an almost ‘‘saturated” steel, the 
only free ferrite being the thick cellular envelopes 
(white), while the remainder (dark) is pearlite. It will be 
noticed in them that the nucleus of each cell is not always 
of the same orientation, some being divided into lumps 
of different orientations. For the purpose of definition, 


Fig. 6. 
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condition), a number of pearlitic steels in which tho 
grains are approximately a minimum for the particular 
scantlings involved. It 1s, of course, to be expected that 
brittleness in steel increases with the carbon content; but 
the authors are convinced that the falling off in this 
respect is far more rapid than the majority of engineers 
are aware of. And, further, they believe that this 
has been in a great measure unobserved, owing to the pre- 
valence of the tensile as the only test ; and they are also 
led to this by the fact that the very toughest “fancy ” 
steels (as distinguished from the natural or normal pearlitic 
steels) are often produced from what is more or less equi 

valent to high-carbon steels, such, for example, as the 
nickel alloys, where the ferrite is almost wholly displaced 
by acomposite mixture. 

The authors have come to the conclusion that, given 
a certain percentage of carbon in steel :— 

1. It is impossible in any given mass to produce a grain 
peed certain size and still preserve the eutectic as 
pearlite. 

_ 2. There is a minimum brittleness upon which it is 
impossible to improve while still retaining the pearlite 
eutectic. : 

3. This brittleness increases very rapidly with the in- 
crease of carbon, especially at or about the “ mild ” region. 

From the results of numerous experiments, they arrived 
at the results shown on diagram, Fig. 7, which gives 
approximately relative values of minimum brittleness or 
maximum toughness under shock. For instance, it may 


Fig. 8. EXPANSION (LINEAR) OF PEARLITE AND FERRITE. 
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each of these lumps will be considered to be a pearlite 
crystalline grain or ‘‘ pearlite crystal.” 

** Sorbitic ” steels, which are produced = much more 
rapid cooling than is necessary to produce the “‘ pearlitic” 
steels, do not, as far ascan be ascertained, generally 
have their eutectic resolved into anything in the nature 
of the above crystalline form, As far as can be detected, 
it is non-crystalline in the sense just enunciated. There 
are also other differences, but these need not be entered 
into here, as the foregoing remarks are only to 
make it clear that the subject of the investigations is 
‘* pearlitic” steels. 

he carbides of iron and manganese that are found in 
** formal” steels are known, and admitted to be very hard 
and extremely glass-brittle substances. Although it is 
gen ised in practice that for tools having to 
stand heavy blows, saturation steel—that is, steel that is 
wholly pearlite in itssoftnatural condition—is the toughest; 
yet this steel is an exceedingly brittle substance when 
com with a low-carbon or nearly-all-ferrite steel. 
Since low-carbon steel or nearly pure ferrite is, when not 
tampered with, as is often the case in that singular] 
variable process called annealing, a very ductile an 
a. leathery substance, the natural conclusion come to 
is that the increase in minimum brittleness as the carbon 
scale is ascended is due to the presence of pearlite. 
Although the average size of granule for the different 


(FORGED OR ROLLED 
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| the description will appear 





grades of steel experimented with has not been mea- 
sured, the authors have obtained, by selection and heat | 
treatment where unavoidable (still retaining the “‘pearlitic” | 


“* The illustrations will be given when the remainder 
of the paper is published. 
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be expected that with articles of approximately the same 
scantlings and in their rlitic condition, those having 
0.2 per cent. carbon will be five times tougher to resist 
shock than those with 0.3 per cent. This diagram 1s 
intended to apply to forged or rolled steél, and not steel 
castings; at any rate, not such as usually supplied. 
Photographs of some sections from steel castings will be 
referred to with the object of assisting in illustrating 

phenomena common to both. 38 in & ‘saturated 
steel the line of fracture is n ‘through pearlite— 

an exceedingly brittle substance compared with ferrite 
the next natural conclusion from this is that the line of 
fracture will be in all cases through as much pearlite as it 
ibly can. There also appears to be yet a prevalent 
— _ eased of any kind takes place more or less 

along the ine grain junctions. : 

yy Bown big will be on drawn to the series of photo- 
graphs, which should be examined in conjunction with 
the short description given later [the photographs and 
ther]. Bearing particularly 

on what has just been said, these photographs show :— 
First, that in any grade of steel of the range under 
consideration, the line of fracture does not go through as 
much pearlite as possible; further, that it distinct!) 
avoids doing so, but really goes through as much ferrite 


as ble. : , 
Secondly, that fracture through the ferrite erystalline 
junctions is extremely rare, and really is practica!:s 


| always through cleavage planes. 


The authors have also observed that the fracture 
through pearlite is not junctional—that is, between the 
lumps; neither is it, as a rule, parallel to the lamins 
tions, but appears to follow an erratic course both in 
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saturated and under-saturated steels; in the latter the 
controlling agent is evidently the ferrite, but in the 
former the reason is obscure. This, however, is outside 
the limits of the pe in view of the above two state- 
ments, but it adds weight to the appreciation of the 
obstinate action of pearlite. 

It will thus be seen that by the first statement above 
there is a contradiction to the second natural conclusion 
arrived at (above), that fracture would of necessity take 
place through a maximum of pearlite. __ 

There is also an apparent contradiction to the first 
natural conclusion, that increased brittleness is the out- 
come of an increase in the quantity of pearlite. To this 
latter it is obvious, of course, that there is no con- 
tradiction, seeing that carbon is the only variant. Sup- 
pose, for instance, that steel were compared toa mixture 
of soft putty and glass, fracture by a steadily applied 
load would surely be expected to go through the putty. 
But would it if broken without appreciable deformation 
and by a repeated or single pounding sort of action? 
Moreover, it must be borne in mind that pearlite itself 
consists of alternate layers of cementite and ferrite, or 
more putty and glass ; so that supposing cohesion between 
the putty and glass to be perfect, the authors are inclined 
to expect the fracture to go through the putty of one of 
the ‘‘sandwiches,” and not through the _— mass when 
subjected to shock ; this, however, is precise’ y what does 
not happen in steel. Further, there is the phenomenon 
of crystallisation which is not present in the putty. The 
analogy would, however, serve fairly well for failure by 
tension, which is all the more reason why it must be 
viewed with suspicion here, since the authors have found 
that there is absolutely no connection between tensile 
strength and shock strength. 

A few of the differences observable in specimens of 
steel fracture by tension, shock, and alternating stress 
respectively will now be pointed out. The feature that 
distinguishes the fracture under tension from the fracture 
under shock is that in the latter case there is an almost 
total absence of “‘slipping” right up to the actual frac- 
ture itself. As Professor Ewing and Mr. Rosenhain 
have shown,* strain beyond the elastic limit is associated 
with an internal slipping within the crystals themselves; 
also that this is the phenomenon that accompanies the 
fracture of a test-bar submitted to an alternating stress 
(rotating method) below the elastic limit for a consider- 
able space in the vicinity of the fracture. The micro- 
scopic observations here, as far as the authors are aware, 
were only made on the surface of the test-bars; but as the 
stress diminished gradually from the outside to the centre, 
there is no reason to suppose that the slipping: is not 
seme: within the bar, although of a proportionately 

ecreasing magnitude. 

Some of the photographs are sections through or near 
to the tension fracture as produced in the tensile-testing 
machine. It will be observed that the crystalline grains 
are very much drawn out, as, of course, they are expected 
to be, and the slip-bands are revealed throughout the 
entire fields shown. Visual examination of the specimens 
shows that they are present to the very edges of the speci- 
mens (about in. square), and therefore probably for the 
full extent of the drawn-down parts of the test-bars. Pro- 
fessor Ewing’s slip-bands are a great deal more clearly re- 
vealed than those shown here, because his are recorded 
from the outside surface of the metal, and which, there- 
fore, require no after-etching for them to be seen, the 
edges of the slips being perfectly clear, like the edges of 
a pack of cards, to use the Professor’s own simile. 

he slip-bands in the interior can only be revealed by 
etching, since the specimen is cut out of the middle of the 
bar after testing. And, further, they can only be etched 
out when the disturbance of the metal (grinding or 
——— has been drastic enough. 

It has been suggested to the authors that the slip-bands 
seen in the tension fractures are in reality fissures, and 
not mere slipping. This may beso, but the fact remains 
that they are quite invisible before etching. In any case, 
it shows that the disintegration of the grains, by what- 
ever name it is called, is of a compound and not simple 
character, and that etching can reveal it, although it is to 

expected that etching will give a more blunt and con- 
fused appearance than is obtained on the undisturbed 
surface of the bar. There may be in places a similarity to 
the orientated etch figures in the crystalline grains, but 
there is in general a vastly greater coarseness about them, 
and the ease with which they are etched out leaves no 
doubt as to their nature. 

The distinction between fracture by true alternating 
stress and by shock is not quite so clear in sections taken 
from the interior of the article. Since there is little or no 
drawing out of the crystalline grains, it follows that sepa- 
ration by consecutive or progressive slipping will not be 
nearly so drastic as in the case of the tension specimen. 
It should, therefore, be much more difficult to obtain a 
slip-band appearance by etching a specimen broken by an 
alternating stress considerably below the elastic limit. 
Nevertheless, on comparing the two specimens it appears 
that tie fracture by alternating stress is accompanied by 
small cracks and fissures in its immediate vicinity to a 
much greater extent than is the case with the fracture by 
shock. Further, slip-bands (or minute parallel fissures) 
_ often visible close to the edge of the alternating 
sea but they have never been discovered near a 
Shock fracture. It has not been possible to secure a 

lece of machinery that is known for a certainty to have 
roken from pure alternating stress, although it is con- 
sidero| highly probable that the fractures shown in 


F igs. 37 and 39 are due mainly to this cause. 
n general, therefore, the remarks in this connection 
oe y to test specimens. The authors have, as has been 


plenty of articles broken by what they believe to be 





shock, and there appears to be a perfect identity between 
the pee Bs appearance of the fracture of these 
articles and their test-bars broken by shock. 

The results are summarised as follow :— 

1. Impact test-bar fracture is through ferrite, and has 
no slip-bands. 


w_ ractured bolts, &c., show no drawing out or slip- 
nds. 
3. Alternating stress (rotating) test-bar fracture is 


through ferrite, with external slip-bands in profusion, 
and internal slip-bands sometimes visible ; but there is no 
drawing out of crystals. F : 

4. Tension test-bar fracture is accompanied by slip- 
bands in profusion, and with the crystals very drawn out. 

5. (From Part 1.) Fracture by direct intermittent stress 
is highly improbable. 

The only conclusion that seems possible from the above 
is that the fracture, and method of producing the fracture, 
is of a similar-nature in the articles that break mys- 
teriously and in the impact test-bars broken by a number 
of blows—that is, by a spreading crack. 

Reverting to the consideration of the path of the frac- 
ture under shock, for the explanation of the phenomena 
observed, the authors do not think a more obscure reason 
than the simple one of the mechanical effect of contrac- 


set forth their reason for arriving at that conclusion. 

It will be found in tables of coefficients of expansion 
that steel (carbon content of which is not stated) has 
a different coefficient from wrought iron (whose quality 
is also not stated). They surmise that, as ‘‘ tempered ” 
steel is referred to as well as ‘‘ softened ” steel, the experi- 
ments were made on a hardenable grade. Assuming this, 
one obtains, therefore, the comparative result for iron con- 
taining a large amount of combined carbon, and iron 
probably containing a large amount of mixed slag. Steel 
1s there stated to have a lower coefficient of expansion 
than wrought iron. As “steel” covers a very wide 
range, and as the “‘wrought iron” may have been mer- 
chant-bar or ‘‘ Best-best,” and as silica has a considerably 
lower coefficient than either steel or wrought iron, there 
is a very large element of vagueness in those coefficients 
as given. The authors have therefore made a number of 
experiments on a mass of saturated steel—that is, one 
consisting exclusively of pearlite, and on a mass of very 
low-carbon steel (having less than 0.1 _ cent. C.), one 
to all intents and purposes of wrought iron or ferrite 
without any slag in it. The experiments, which were 
conducted in a precisely similar way throughout, showed 
the coefficient of expansion of pearlite to be higher than 
that of very low-carbon steel or ferrite. The results, 
which are shown in Fig. 8 (page 730), embrace a range of 
about 343 deg. Cent. (650 deg. Fahr.). The authors 
a these results to be correct relatively, if not abso- 

utely. 

It is a well-known fact that all irons and steels expand 
from the molten to the plastic state, and then contract 
from the plastic state to solid and untilcold. It is unneces- 
sary to take refuge in either of the disputed theories of 
the formation of steel to assist their explanation. The 
partisans of each school unquestionably admit the exist- 
ence of the critical temperatures Ar,, Arg, Ars, and Ac 
Aco, Acs, so that in any case three principal periods will 
be observed during the cooling :— 

1. From the molten state to Ars. 

2. From Ar; to Ar. 

3. From Ar, to cold. 

Above Ar; it is self-evident by any theory that there 
can be no mechanical action that can have any bearing on 
the present question, for neither of the characteristic 
cold components of the steels under discussion can have 
yet taken final form. 

Taking the second period, Ars; to Ar), it is highly prob- 
able that there are changes of volume of the components 
that take place simultaneously with the chemical or allo- 
tropic changes, whichever may occur; but the range of 
temperature is small and the volumetric changes of the 
components will be sudden, so that either there will be 
approximate mutual action or else gaps will be formed. 
The former seems to be the more probable, as there is no 
evidence of any gaps under the microscope, and their 
existence is not confirmed by any of the peculiar ways 
steel fractures under various forces. Further, the pheno- 
menon of expansion during plasticisation at the higher 
temperatures (much above Ars) may present in the 
carbon-laden components at their lower plasticisation 
temperatures wide cube in the region between Ars and 
Ar,. But between Ar, and cold there is a very long 

riod, when the pearlite is constantly contracting at a 

ifferent rate from the ferrite. 

Supposing that the authors’ relative coefficients of 
expansion be correct, then, since the pearlite is contract- 
ing at a greater rate than the ferrite, it means that it is 
acting as a sort of hydraulic expander to the ferrite in- 
stead of an hydraulic press, and this effect will increase 
with the increase of carbon. There would, therefore, 
be an increasing tendency to hollowness in each individual 
ferrite grain in much the same way that a piece of lead, 
for example, sinks down when cooling; and with this 
tendency they think it quite reasonable to suppuse that 
there is a corresponding tendency to easy separation 
through the grain, either individually or in series. And 
in the case of the higher carbon steels, where the quantity 
of ferrite is small, there would alternatively be an in- 
— tendency to separation between the ferrite and 
pearlite. ; 

A deduction is therefore arrived at that harmonises 
the apparently anomalous facts that the line of - fracture 
avoids going through lite ; that the line of fracture 
avoids going through the junctions ; and that brittleness 
increases with the carbon content. And, further, the 


larger the crystalline grains the greater the weakness, 





* Proceedings, 1901, Part I., page 249. 


which is not only confirmed by their numerous test-bars 


tion when cooling need be sought, and they will briefly Th 


examined, but by the intensely brittle results that are 
produced by long annealing. Supposing that the coeffi- 
cient of expansion of ferrite be greater than that of 
pearlite, there would still be the tendency to o ess in 
the ferrite, but it would be a decreasing tendency with 
the increase of carbon. On the whole, therefore, the 
authors think their experiments and observations are con- 


firmatory. 
(To be continued) 








Lonpon Tramways.—The Highways Committee of the 
London County Council desire power to have constructed 
a covered breakdown motor-driven van, containing tools 
and other apparatus, and alse a motor car for the use of 
the chief officer and his principal assistants, the two to 
cost about 1000/. The post of station superintendent for 
the Greenwich generating power-house will carry with it 
a salary of 5/. per week. The principal extension of the 
County Council tramway system, to be included in next 
— parliamentary scheme, is a line across Westminster 

ridge, along the embankment, and over Blackfriars 
Bridge, so that there ‘may be a circular route instead of 
the two termini at the bridges, where very serious 
obstruction is involved, especially at the busy hours. 
is new line will have 18 miles of track, which, con- 
structed on, the ——— conduit system, will cost 
103,0002.; to this must be added the proportion of cost for 
the cars, car-sheds, (pontine stations, sub-stations, &c., 
making the total 146,000/. 





Inp1AN Rattways.—The extent of railway in operation 
in British India at the close of each of the last ten years 
was as follows :— 


Year. Miles. Year. Miles. 
1804 .. 18,834 1899 . 23,504 
1895 .. 19,531 1900 24,744 
1896 .. 20,238 1901 25,357 
1897 .. 21,109 1902 25, 

1898 . 22,024 1903 26,851 


The total of 26,851 miles representing the length of com- 
pleted railway in British India at the close of 1903 was 
made up as follows :—State lines, 20,270 miles; guaran- 
teed lines, 1404 miles; assisted lines, 1838 miles; Native 
State lines, 3765 miles ; and foreign lines, 74 miles. There 
are now only two of the old 5 per cent. guaranteed com- 

nies remaining—viz., the Madras, and the Bombay, 

aroda, and Central India; and these will soon be 
absorbed into the Indian State network.. The following 
Indian systems compri more than 1000 miles each at 
the close of 1903:—East Indian, 1935 miles; North- 
Western, 3124 miles; Rajputana and Malwa, 1649 
miles; Southern Mahratta, 1458 miles; Great Indian 
Peninsula, 1562 miles; Bengal and Nagpur, 1682 
miles; Oude and Rohilkund, 1101 miles; Burma, 
1337 miles; and South Indian, 1123 miles. Of the 
26,851 miles in operation at the close of last year, 14,475 
miles were on a5-ft. 6-in. gauge, 11,324 miles on a 
3-ft. 34-in. gauge, and 1050 miles were on gauges ranging 
from 2 ft. to 2ft.6in. The return obtained upon the 
capital expended upon Indian railways stood in 1894 at 
5.69 per cent. In 1895 the corresponding return was 
5.78 per cent., but in 1896 and 1897 it declined to 4.92 per 
cent. and 4.65 per cent. respectively.. In 1898 there was 
a rally to 4.94 per cent., and in 1899 to 5 per cent. In 
1900 the return stood at 4.99 per cent. ; in 1901 at 5.27 
per cent. ; in 1902 at 4.92 per cent. ; and in 1903 at 5.54 
per cent, 





AMERICAN PreTROLEUM.—The production of petroleum 
in the United States last year fairly beat the record, 
having amounted to 100,461,337 barrels, showing an in- 
crease of 11,694,421 barrels as compared with 1902. This 
was a gain of 13.17 per cent. over 1902, when there was an 
increase of 27.92 per cent. over 1901. The greatest pro- 
gress made in connection with American petroleum was 
achieved last year in California, which produced during 
the twelve months nearly one quarter of the whole 

troleum output of the United States. The increase 
in the yield in California in 1903 was 10,398,204 barrels. 
There was also a very appreciable increase last year in 
the production of petroleum in Indiana — 1,705,515 
barrels. The output of Kansas last year was er 
by 600,465 barrels ; and Kentucky and Lonisiana showed 
gains of about 369,000 barrels each. The increase in the 
Indian Territory was 101,811 barrels ; and in New York, 
43,248 barrels. On the other hand, there was a decrease 
of 128,086 barrels in the yield of petroleum last year in 
Texas ; and Ohio, Pennsylvania, and West Virginia also 
showed a decrease in production amounting in the aggre- 
gate to 1,852,619 barrels. The falling-off in Pennsylvania 
was 708,724 barrels. Formerly the Appalachian and the 
Lima (Indiana) fields produced nearly all the petroleum 
made available for consumption in the United States ; 
but in 1903 they yielded only 55.38 per cent., as com- 
renig with 93.99 per cent. in 1898. California produced 
ast year 127,921 more barrels of petroleum than was 
turned out by the States of Pennsylvania and West, 
Virginia combined. The value of the petroleum produced 
in the United States last year was 94,694,050 dols., as 
compared with 71,178,910 dols. in 1902. The production 
of Ohio last year was valued at 26,234,521 dols. ; that of 
West Mes ay at 20,516,532 dols.; that of Pennsylvania 
at 18,170,881 dols.; that of Indiana at 10,474,127 dols.; 
that of Texas at 7,517,470 dols.; and that of California 
(which produced the largest number of barrels of crude 
petroleum) at 7,399,349 dols. Three years ago a re- 
markable deposit of petroleum was discovered at Spindle 
Top, Texas. Since then, within a radius of 30 miles 
from Spindle Top, crude — has been produced to 
the extent of 40,000,000 barrels, allowing for loss by fire 





and fuel consumption, 
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THE TENSILE STRENGTH OF OPEN- 
HEARTH STEEL.* 


The Influence of Carbon, Phosphorus, Manganese, and 
Sulphur on the Tensile Strength of Open-Hearth Steel. 
By H. H. CampseEtt, Steelton, Pa. 
(Concluded from page 694.) 

Errect or SutpHuR upon Basic STeeEt. 

First Method.—The heats were divided into high and low 
sulphur, as shown in Table XLV., and the results indicate 
that 0.01 per cent. of sulphur strengthens steel by 58 Ib. 
per square inch. In the acid steel the same method of 
analysis showed a weakening effect of 1001b. In either 
case the value is too small to be important. 

Second Method.—The heats were classified according to 
their wt content, as shown in Table XV. and in 
Fig. 8. The lines are irregular and indeterminate, indi- 
cating a very small value for this element. 


TaBLe X V.—Classification of Basic Heats according 
to Content of Sulphur. 
Norr.—In the last column a value of 770 lb. is given to 0.01 per 
cent. of carbon, and 1000 Ib. to 0.01 per cent. of phosphorus; 
manganese is rated as shown in Tab‘e XIII. 

















: A Ultimate 
Ee Chemical Composition. Strength. 
| 8 
a . 
= + oS 
Limits = ; : . 3 é 
of | % Eg & 8825 
Carbon. | « ; S e & Batok 
iZ| § 4 8 2/ ge 28.26 
‘¢ €@ 8 | 2/8! &F Sega 
| 5 2 £ a 3 cS S&Zéa 
4 <) = a 7 < es 
per cent. | percent percent per per lb. per Ib. per 
| cent. | cent. | sq. in. sq. in 
Below f 45 | 0.0361 0.0074 0.162 0.0225 45,978 42,458 
0.075 7 46 0.0418 0.0077 0.212 0.0283 46,337 42,348 
iss 44 0.0575 | 0.0096 0.356 0.0380 47,922 41,896 
(| 74 | 0.1225 | 0.0078 0.484 0.0258 51,524 39,462 
0.075 103 0.1571 | 0.0089 0.444 0.0822 56,027 40,822 
to <« /112 0.1786 0.0114 0.466 '0.0391, 53,944 41,363 
0.124 fen 0.1790 | 0.0115 | 0.461 0,0482' 58,767 41,226 
110 , 0.1296 | 0.0129 0.441 0.0632, 58,129 41,552 
6.225 115 0.2754 0.0088 0.453 0.0298 66,333 41,206 
te’ 113 0.2693 0.0097 0.458 0.0365) 66,194 41,360 
0.874 89 | 0.2979 0.0114 0.464 0,0434' 66,307 41,292 
, 98 0.2582 0.0149 | 0.504 0.0563 41,005 


66,334 


Errect oF CARBON uPoN Basic STREL. 

The effect of carbon was found, as in the case of acid 
steels, by allowing for phosphorus and manganese in the 
groups a in Table II. The data are given in 
Table XVI. and in Figs. 9and 10. The line D; Dg indi- 
cates a value of 770 lb. for each 0.01 per cent. of carbon 
when the combustion method is used, and it intersects the 
zero ordinate at 41 500 Ib. 

The line E, Ey indicates a value of 820 lb. for each 0.01 
per cent. of carbon when the colour method is used, and 
it intersects the zero ordinate at 42,000 Ib. 


Taste XVI.—Effect of Carbon upon Basic Steel. 
Norte.—In calculating the last column a value of 1000 1b. is 
given to 0.01 oe cent. of phosphorus ; the manganese is rated as 
shown in Table XIII. 





| 
| 


Chemical Ultimate 
Composition. Strength. 

} 22t 
Class. & , m Es a¢ 
ae Be oe 
; s . MB! 
g rf g eg See 
4 é & SE (Sua 
5 y = = 3) =4 am 

per per per Ib. per Ib. per 

cent. cent. cent. sq. in. | sq. in 

0.0973 | 0.0004 0.366 50,834 | 49,036 

0.1639 | 0.0107 0.450 | 57,001 | 53,621 

Basic test - bara ; 0.2115 | 0.0113 0.465 61,502 57,501 
carbon by com- 0.2403 | 0.0110 0.47L 64,086 59,805 
bustion. 0.2681 | 0.0109 0.470 66,297 61,841 
0.3081 | 0.0108 0.466 69,626 64,994 

2 0 3582 | 0.0113 0.469 74,203 69,118 

© 0.201C |) 0.0101 0.384 52,540 50,438 

a . 0.1688 | 0.0116 0.458 | 59,739 66,083 
Basic, test - bars iJ | 0.2086 | Q.0118 0.466 | 62,750 | 58,748 
c . | 0.2260 | 0.0118 | 0.468 | 64,839 60,601 
0 2564 | 0.469 | 66,830 62,381 


0.0117 | 


It has already been explained, and is shown by Fig. 9, 
that any changes in the value of manganese affect the 
tangent of the carbon line, thereby affecting the value 
found for a unit of that element; and as manganese has 
been given a slightly higher value in basic than in acid 
steel, it would naturally follow that the result for carbon 
would be lower in the basic than in the acid steel. To 
find how much this change in the value of manganese 
affected the carbon determination, the experiment was 
tried of correcting the line of basic, according to the 
values of manganese found for acid steel. The result 
showed a value of 810 lb. for 0.1 per cent. of carbon 
instead of 770 1b., as found by the above special investi- 
gation. Inasmuch as the acid steel gave a value for 
carbon of 1000 Ib. per unit of 0.01 per cent., and as the 
basic steel gives 8101b. when calculated by the acid 
formula and 770 Ib. by its own formula, it would seem 

* Paper read before the Iron and Steel Institute, at 
New York, October 26, 1904. 





TABLE XIV.—Drviston or Heats To DxTeRMINe THE Errect of SuLPHUR on Basic SreRt. 


Nore.—In the eighth column a value of 770 lb, is given to 0.01 per cent. of carbon, and 1000 Ib. to 0.01 


per cent, of phos- 


phorus ; manganese is rated as shown in Table XIIL 





| | CuemicaL Composition. 








ULTIMATE STRENGTH. | 
































Limits of Sacks iMilakise Sibir (ai Primi ee eel =; | = * y= p, [Number| Product of 
Carbon. Relative | } | Difference | Effect of of Last Two 
Sulphur. Carbon. |Phosphorus.| Mf gi 1m, | Actanl Due to 0.01 per | Heats. | Columns. 
. Pp 5 ss Records. | Sulphur Cent. of | 
| Alone. Sulphur. 
per cent. percent. | percent. | percent. percent.| 1b. per 1b. per Ib. per 
| . in, sq. in. §q. in. 
0.020 f High 0.0545 0.0091 | 0.323 0.0353 47,512 } 
to Low 0.0361 0.0074 =| 0 166 0.0240 46,000 Note* 
0.074 ~—|_ Diff. 0.0184 0.0017 | 0.157 0.0113 1,512 - 7 — 65 135. |] - .8775 
0.075 { High 0.1012 0.0088 0.417 0.0152 61,070 | P 
to + |Low 0.0936 0.0081 0.428 0.0267 49,116 
0.124 ~—\_ Diff. 0.0076 0.0007 | 0.011 0.0185 | 1,958 +1412 + 779 125 | + 97,875 
0.125 High 0.1505 0.0133 | 0.428 0.0563 | 196 
to Low 0.1540 0.0099 | 0.446 | 0.0342 55,394 
0.174 | Diff. 0.0035 0.0034 | 0.018 0.0221 802 +1002 +453 | 183 | + 60,250 
0.175 f |High 0.2038 0.0124 | 0.479 0.0553 61,236 
to |Low 0.2050 0.010 | 0.4€5 0.0356 | 61,247 
0224 ~—| Diff. 0.0012 0.0020 0.014 0.0197 | -11 - 357 — 181 246 | - 44,522 
0.225 High 0.2475 | 0.0132 | 0.487 | 0.0517 | 650,16 | 
to Low 0.2493 | 0.0080 | 0.457 | 0.0381 | 64,452 
0.274 |Diff. ..| 0.0018 | 0.0043 | 0.030 0.0186 | - 297 - 160 263 | - 42,080 
0.275 j High | 0,2922 0.0120 | 0.477 0.0447 | 68,771 
to Low 0.2947 0.0092 | 0.451 0.0323 | 67,875 
0.324 \ itr. 0.0025 0.0028 | 0.026 0.0124 396 + 278 + 220 125 x 27,500 
0.325 |High 0.3386 0.0128 0.450 0.0414 71,525 
to |Low 0 3441 0.0093 0.472 0.0294 | 72647 | 
0.374 | Diff. 0.0055 | 0.0035 0.022 0.0120 —1,122 — 551 — 459 27 — 12,392 
0.375 |High 0.3950 0.0145 0.497 0.0397 | 78,400 
to Low 0.3910 ¢.0086 0.502 0.0308 78,895 
0.424 | Diff. 0.0040 |  0,00:9 ¢.005 0.0089 - 495 1270 |  -1497 ll - 15,697 
Total... ve . 1065 + 61,659 
si as fi miee + 58 


Average. | 


* Noute.—In calculating the difference due to sulphur in the 





group of very low carbon steels, no allowance is made for the 


difference in manganese, as a decrease in manganese to a content of 0.166 per cent. is not necessarily followed by a 


decrease of strength. 


Fig.8. 


BASIC STEEL 


EFFECT 


ULTIMATE STRENGTH IN POUNDS PER SQUARE INCH 
AFTER DEDUCTING EFFECT OF CARBON ANDO PHOSPHORUS 





(6567 Hj 0.04 0.08 0.07 
SULPHUR PER CENT 


Errect or Sutrnur on Basic 6rEeL. 


certain that a unit of carbon has much less effect upon 
basic than upon acid steel. 


THE APPLICATION OF THE FORMUL2. 


Table X VII. shows the result of comparing the actual 
strength of the steels under consideration with the strength 
as calculated from the formule just given. For this 
purpose the heats were grouped according to carbon, and 
then subdivided according to manganese. No heats were 
put together that varied more than 0.05 per cent. in 
carbon, or more than 0.1 per cent. in manganese. For 
instance, a group might include a heat containing 0.1 per 
cent. of carbon and 0.3 per cent. of manganese, and 
another heat containing 0.149 per cent. of carbon and 
0.399 per cent. of manganese ; but any heat of higher or 
lower carbon, or of higher or lower manganese than these 
extremes, would fall into another group. Inasmuch as 
the phosphorus did not vary through wide limits in any 
of the steels, each group may be looked upon as composed 
of heats that are practically alike in chemical composi- 
tion, and which may properly be averaged to eliminate 
accidental errors. 

In some of the subdivisions the number of heats is so 
small that these errors cloud the result. Especially in the 
steels of higher carbon it is desirable to have a large 
number of heats in the average, as it is difficult to get 
uniform results on a testing-machine under usual working 
conditions when the bar has a strength of over 90,000 Ib. 
per square inch; and, unfortunately, it is in these high 
steels, and particularly in the groups with an unusual 
content of mai ese, that only a small number of heats 
were on soon 1 There are accordingly several instances 
where these small groups show a considerable difference 
between the actual and the calculated strength ; but there 
seems to be no rule as to the difference, as other grou 
either large or small, of the same class of steels give 
satisfactory results. : ; 

It is, of course, a matter of opinion as to what consti- 
tutes a fair agreement between the actual and the calcu- 
lated strengths ; but in the following comparison it will 
be assumed that the results of the formule should be 
within 1500 lb. of the records of the testing-machine. In 
the acid steels there are twelve groups containing less than 
five heats each. In seven of these the calculated strength 
agrees with the actual strength within 15001b. In five 

ups the difference is over 1500 1b. In the basic steel 
fiercare seventeen groups containing less than five heats, 


and nine of these agree within 1500 lb. Eight groups 
show a difference greater than this amount. Taking 
both acid and basic steels, out of twenty-nine ‘small ” 
oups, sixteen are correct, and of the thirteen that are 
yond the limit nine are single heats, most of them being 
steel of moderately high carbon. 

In the acid steel there are twenty-three groups contain- 
| ing over four heats each, and all of them are within the 
| limit of 1500 lb., only five having an error of over 1000 lb. 
| In the basic steel there are twenty-six groups with over 
four heats, and twenty-five are within 1500 lb. and seven- 
| teen within 1000 lb. There is one group of fifty-three 

heats, averaging about 0.1 par cent. of carbon, which 
| show an error of + 18101b. Putting aside mathematical 

errors, which can hardly be present in this investigation 
| (owing to repeated checking of the totals at each separate 
| rearrangement), it may pore. probable that this group 
| contains some abnormal bars ; and it may also appear 
| possible that some of the other 3a 

agreement through the averaging of 


groups show an 
rs showing wide 























differences among themselves. 

Taste XVIII.—Subdivision of the Groups in Table 
XVII, that contain over Fifty Heats, and are below 0.225 
per Cent. in Carbon, with Special Subdivision of the 
One Large Group Showing a Difference of more than 
1500 Lb. between the Actual and Calculated Strength. 

$$ 
| ; | 
5 | Chemical | 
2 | | Compoeition. | Ultimate Strength. 
a 2 : 
5 a 3 - 
3 - (3 \ | 
é ois gigié|i4 ; 
. 1 ee ae ae: | 8 
a ) he . 3 & i oe | z 
a ee a| § e | €j/aa|s 2 
e/ 2 lg gle SiH ES 
E | a 3 5 £ a SS | & 3 
<i es iS ee ied | 
per | per cent. per | per | per Ib. per/Ib. per Ib. per 
cent. | cent. | cent. | cent. |sq. in./sq. in. sq. in. 
Acid | | i 
steel: | | | | 

0.125 | |, 4000.44, 55 0.1459 /0.0564 | 0.417 |60,560 |60,484 — 76 

o.ira J 0-45 5 0.49) 41 |0.1477|0.0560) 0.470 61,483 61,250'— 253 
Basic | | 
steel : | 

0.020 P ea! ce 

0.10t00.14| 56 0.0327/0.0070 | 0.120 |45,674 44,748 — 926 
oan bog 9 0.0319 |0.0071| 0.159 45,458 | 44,666 -- 792 
. Pay | 
'0.40 ,, 0.44) 33 0.0961 |0.0C86| 0.418 49,869 51,294 +1485 
10.45 7” 0.49| 20 0.946 |0.0079| 0.470 |49,434 [51,784 +2350 
| 0.40 | 12 0.0963 }0.0075 | 0.400 | 48,949 50,965 | +2016 
| O:4t | 4 0.0888]0.0110} 0.410 |49,510 /50,824 =-1311 
oe | 0.42 5 0.0946 /0.(080 | 0.420 |49,469 /51,096 +1627 

0.075 0.43 4 0.1012 0.0083 | 0.480 |50,626 |51,812 +1186 
to {| 0.44 8 0.0980 0.0091 | 0.440 [51,053 61,776 +. 72: 

0.124) 45 4 0.0870/0.0078| 0.459 |48,52) 50,869 +2348 

| 046 | 5 0.0922 0.0084 0.460 |49,693 |51,455 +1762 
| 0.47 | 3 (0.0838/».0.73/ 0.470 |48,383 /50,718 +2 

| 9.48 4 0.1185 |0.0(80| 0.480 |50,993 53,452 

| 0.49 4 0.0948 |0.0075 | 0.490 |49,253 |51,982 

| 

0.120 | 0,40t00.44, 82 0.1522 0.0114 | 0.418 |55,495 |56,129 + 634 

otra J 0-45 »» 0.48) 82 0.1542 0.0114) 0.478 |56,265 6/,102 + 8°: 
. 

_ (0.40, 0.44) 66 (0.2036 0.0090 | 0.416 |60,344 |60,095 — 240 

0.175 { (9:45 0.49| 9 C-2046 (0.0107 | 0.468 |61,208 61,247 + > 
to [0.50 ;, 0.54) 48 0.2068 0 0139 | 0.514 |62,358 62,584 + 2°0 

0.226 (ss +» 0.69) 17 (0.2049 0.0124) 0.566 (6088 |a3,190 +113 

! 
Table XVIII. gives some information on this point. 

Every group in Table X VII. comprising more than fifty 

heats and containing less than 0.225 per cent. of carbon 1s 
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TABLE XVII.—CompaRison OF THE ACTUAL ULTIMATE STRENGTH OF CERTAIN GROUPS OF STEEL WITH THE 
STRENGTH AS CALCULATED FROM THE FOLLOWING FORMULZ :— : 


Acid steel : 40,000 + 10000 + 1000 P + a Mn = ultimate strength. 
Basic steel; 41,500 + 770 C + 1000 P + y Mn = ultimate strength. 


Value of 2 as per Table VII.; value of y as per Table XIIT. 
Heavy type denote that the difference between the actual and calculated strengths is over 15C0 lb. 





























. | 
CnHemicaL Composition, | ULTIMATE STRENGTU. 
LIMITS OF Limits OF Number hi m aad eS es ae 
CARBON. MANGANESE. of Heats. | | cine | 
Carbon. [Phosphorus Manganese. toons By Formula. | Difference. 
per cent. | per cent. per cent. | percent. | percent. | Ib. per sq. in. IIb. per ¢q. in. | Ib. per eq. in. 
eid steel : | 
- { 0.20 to 0 39 18 0.1095 | 0.0517 0.361 57,217 . 56,120 — 1097 
0.075 to 0.124 - 0.40 ,, 0.49 81 0.1131 0.0566 | 0,432 58,414 7,258 - 1156 
\ 0.50 ,, 0.59 1 0.1180 | 0.0140 | 0.500 56,745 55,60) - 145 
0.30 ,, 0.39 2t 0.13852 | ©0742 | 0.877 59,285 58,940 - 345 
0.125 to 0.174 0.40 ,, 0.49 96 . 0.1166 | 0.0567 | 0.440 | 60,954 60,794 - 160 
0.50 ,, 0.59 14 0.1608 0.0601 | 0.5138 | 64,258 63,526 - 7i7 
= 994 | 0.40 ,, 0.49 39 02011 | 0.0577 0.449 68,698 664 = gh 
0175 toa {| 0.50 ,, 0.£9 19 0.1960 0.0579 0.527 67,035 67,371 + 336 
f | 0.80 ,, 0.89 1 0.2340 0.0550 0.390 68,4€0 68,900 + 440 
0.225 10 6.274 4| 0.40 ,, 0.49 11 0.2520 0.0576 0.462 71,068 72,200 +1132 
\} 050? 0.59 10 0.2413 0.0551 0.519 70,602 71,925 +1323 
‘| 0.40 ,, 0.49 14 0.8093 0 0146 0.469 78,200 77,101 - 1099 
“ch $24 || 0.50 ,, O.f9 32 0.3066 0.0485 0.541 79,167 78,950 - 217 
0.275 to 0. | 0.60 ;, 0.69 3 0 2863 0.0457 0.613 80,223 78,456 - 1767 
(| 0.70 ,, 0.79 1 0.3240 0.0560 0.720 84,100 86,329 +2220 
| 0.80 ,, 0.39 1 0.3490 0.0340 0.300 81,650 ; —3350 
{| 0.40 ,, 0.49 22 0.3452 0.0446 0.455 80,208 80,498 + 290 
0.325 to 0.374 0.50 ,, 0.59 80 0.3512 0.0472 0.554 83,425 83,872 + 447 
| v.60 ,, 0 69 16 0.3516 0.0472 0.619 85,258 86,012 + 754 
| 0.70 ,, 079 1 0.3440 0.0450 0.700 86,840 87,180 + 340 
| 0.40 ,, 0.49 34 0.4009 0.0377 0.464 85,205 85,908 +7 
0.375 to 0.424 J| 0.50 ., 0.59 63 0.3996 0.0410 0.537 87,880 88,444 + 664 
l 0.60 ,, 0.69 6 0.3993 0.01425 0.622 90,598 91,284 + 686 
f | 0.40 ,, 0.49 27 0.4481 0.0863 0.462 90,950 90,672 — 278 
0.425 to 0.474 4] 050 ,, 0.59 53 0.4515 0.0382 0.539 93,760 93,974 + 214 
\ @.60 5, 0.69 6 0.4332 0.0378 0.617 93,805 94,587 + 782 
| 0,80 ,, 0.89 1 0.4770 0.0330 0.380 90,775 91,000 + 225 
75 to 0.584 | 0.40 ,, 0.49 12 0.4955 0.0340 0.468 95,745 95,643 —- 102 
0.475 to 0. | 0.50 ,, 059 25 0.4961 0.0376 0.533 98,699 98,637 — 6 
f 0.60 ,, 0.69 4 0.5010 0.0365 0.617 104,550 102,430 —2120 
ena f| 040, 0.49 6 0.5463 0.0303 0.478 100,718 101,061 + 313 
ees {| 0.50 }, 0.59 2 0.5490 0.0505 0.545 107,230 106,330 — 900 
f | 0.49 ,, 0.49 4 0 5887 0.0312 0.462 105,131 14,904 — 227 
0.575 to 0.624 4 0.50 ,, 0.59 1 0.5770 0.0430 0.510 112,760 107,071 —5689 
( 0.60 ,, 0.69 1 0.5850 0.0360 0.600 111,100 110,860 — 240 
Basic steel : 
| . 0.00 ,, 0.09 12 0.0297 0.0075 0.081 45,803 44,537 —1266 
| | 0.10 ,, 0.19 65 0.0326 0.0073 0.125 45,645 44,740 =| — 905 
0.020 to 0.674 4 | 0-20 5» 0.29 4 0.0543 0.0073 0.263 47,094 46,411 — 683 
VEY OEE a ee 16 0.0608 0.0097 0 354 48,034 47,767 | — 267 
| 0.40 ,, 0.49 34 0.0682 0.0091 0.438 47,981 48,849 =| + 868 
0.50 ,, 0.59 4 0.0663 0.0133 0 508 51,133 50,389 ex 744 
0.10 ,, 0.19 1 0.0990 0.0080 0.160 45,7£0 49,923 | +4143 
0.20 ,, 0.29 6 0.0993 0.0078 0.262 49,378 49,926 + 548 
0.075 to 0.124 0.30 ,, 0.89 42 0.0933 0.0086 0.333 49,683 50,748 4.1065 
; oad 0.40 ,, 0.49 53 0.0955 0.0083 0.438 49,667 51,447 4-1810 
\| 0.50 ,, 0.59 21 0.0993 0.0089 0.539 51,900 53,182 +1282 
; 0.60 ,, 0.69 2 0.0950 0.0085 0.660 55,773 54,345 — 1423 
| 0.10 ,, 0.19 1 0.1870 0.0070 0.160 52,295 52,749 + 454 
0.125 to 0.174 | 0.30 ,, 0.39 41 0.1486 0.0107 0.359 54,738 54,897 + 159 
— cS 1 0.40 ,, 0.49 64 0.1531 0.0114 0.445 55,800 56,596 + 796 
0.50 ,, 0.59 24 0.1549 0.0130 0.535 57,050 58,300 +1250 
0.60 ,, 0.69 3 0.1657 0.0213 0.640 59,943 61,693 +1750 
| 0.20,, 0.29 1 0.1760 0.0080 0.240 £4,120 55,852 +1732 
| 0.80 ,, 0.39 31 0.2064 0.0104 0.367 59,276 59,611 + 335 
0.175 to 0.254 J} 0.40, 0.49 125 0.2040 0.0098 0.441 60,752 60,670 — 82 
| 0.50 ,, 0.59 65 0.2059 0.0135 0.527 62,547 62,698 + 151 
| 0.60 ,, 0.69 21 0.2009 0.0152 0.616 62,716 63,987 +1271 
| 0.70 ,, 0.79 3 0.2050 0.0087 0.713 65,507 65,424 — 83 
| 0.20 ,, 0.29 1 0.2300 0.0070 0.260 61,090 59,909 —1181 
| 0.30,, 0.39 39 0.2458 0.0079 0.365 62,185 62,463 + 278 
0.995 to.0.974 || 0-40 vy 0.49 137 0.2489 0.0105 0.451 64,425 64,644 + 219 
dmteitetianints ge 66 0.2490 0.0132 0.529 66,107 66, 136 + 329 
0.60 ,, 0.69 18 0.2495 0.0141 0.627 67,048 68,465 +1417 
| 0.70 ,, 0.79 1 0.2740 0.0140 0.710 74,970 72,362 — 2608 
| - 0.90 ,, 0.99 1 0.2280 0.0150 0.940 67.595 72,395 +4800 
| 0.80,,039 | 18 0.2986 0.0085 0.366 65,920 66,753 + 833 
(.275 to 0.824 0.40 ,, 0.49 70 0.2937 0.0098 0.440 67,888 68,063 + 175 
0.50 ,, 0.59 29 0.2907 0.0128 0.540 69,725 70,202 + 417 
0.60 ,, 0.63 8 0.2900 0.0142 0.621 72,402 71,991 — 411 
| 0.30 ,, 039 4 0.3433 0.0200 0.355 70,954 71,286 + 332 
0.325 to 0.324 J | 0.40 ,, 0.49 14 0.3396 0.0086 0.437 71,170 71,660 + 490 
| | 0.60 ,, 0.59 7 0.3354 0.0114 0.524 32,365 73,572 +1207 
’ 0.60 ,, 0.65 2 0.3675 | 0.0105 0.610 79,515 78,286 —1229 
| 0.80 ,, 0.39 2 0.3830 0.0080 0.355 73,620 78,154 — 466 
| 0.40 ,, 0.49 5 0.3936 0.0102 0.448 75,107 76,555 +1438 
0.375 to 0.424 0.50 ,, 0.59 1 0.3860 0.0110 0.500 79,750 77,280 —2470 
0.60 ,, 0.69 2 0.4065 0.0220 0.645 £8,545 83,832 —4713 
070 ,, 0.79 1 0.3920 0.0080 0.750 85,260 83,732 —1528 

















subdivided so as to have only one-half the former varia- 
tion in manganese. Thus, if a group compri heats 
ranging from 0.4 to 0.49 per cent. of manganese, it is sub- 
divided into one group ranging from 0.4 to 0.44 per cent., 
and another from 0.45 to 0.49 per cent. If the original 
group were an average of unlike units, it is probable that 
the fact would be made manifest by a wide difference 
_ 1 the two parts, but in no case is such a difference 
1C:rnivie, 

In the case of the one group of fifty-three heats, before 
Mentioned, a more extended analysis is given in the 
table. It has been divided into ten parts, the first 
Containing only those heats that contained 0.4 per cent. 
of manganese, the second those with 0.41 per cent. 
of manganese, and so on. The number of heats in 
some of the subdivisions is small, and complete regu- 
larity could hardly be expected ; but in these ten 


subdivisions the smallest difference between the strength 


a calcrlated by the f 
found y the formula and the strength as 


by the testing-machine is + 723 lb, and the 








greatest is + 2729 lb., so that the deviation of this 
group from the general rule is not due to one or two 
abnormal bars. With this one exception, the cause of 
which remains unexplained, all the large povees show a 
difference of less than 1500 lb. between the actual and 
the calculated strength, which is, perhaps, as close an 
agreement as could be expected. 

A careful analysis was made to discover whether any- 
thing could be learned from the so-called errors. If, for 
instance, the groups of low carbon had shown a consider- 
able and uniform minus error, and the group of high carbon 
had uniformly shown a similar plus error, then it would 
be probable that the value of carbon was too high and the 
base too low. Investigation failed to show any regular law 
either for groups of high and low carbon, or for groups of 
high and low manganese. The one fact which appears to be 
true of both acid and of basic steel is that the steels that 
are low in carbon and low in manganese are stronger 
than would be called for by the formuia, and it seems 
probable that this is due to oxide of iron. 








THE VALUE OF MANGANESE. 


From Table X VII. may be obtained data which will 
corroborate the variable value assigned to manganese. 
The groups meen oe from 0.3 to 0.39 per cent of man- 
ganese may be plotted, using as abscissz the percentage 


TapLe XIX.—Classification of Groups in Table XVII. 
— to Manganese and Combination in Units of 
Three. 








| 
Chemical Composition. Sureegtie 
Kind of Steel 

and Composition. Deduct- 
Carbon Phos- | Man- — ene 
* | phorus.| ganese. cords. of Phos- 
phorus. 
per cent | per cent|per cent) Ib. per | Ib. per 
sq. in. | sq. in, 
| 0.1532 | 0.0569 | 0.441 | 61,840 | 56,180 
| 02985 | o.0048 | 0466 | 60,068 | 6sass 

: : : 4 .4 , 64,4 
= pe = =1/ 0.3127 | 0.0476 | 0.461 | 77,465 | 72,705 
ser hae ive | 0.3651 | 0.0412 | 0.462 | 82,238 | 78,118 
‘e 11 *) | 0.4004 | 0.0391 | 0.461 | 85,750 | 81,840 
g- | 0.4339 | 0.0366 | 0.464 | 89,060 | 85,400 
0.4738 | 0.0349 | 0.466 | 98,528 | 90,048 
0.5264 | 0.0325 | 0.470 | 98,860 | 95,610 
0.1791 | 0.0584 | 0.520 | 65,590 | 59,750 
0.1961 0.0580 | 0.521 66,068 61,162 
: ; 5 .2614 | 0.0525 | 0.533 | 78, 68,735 
ae y si7 5. | | 0.8805 | 0.0482 | 0.541 | 81,259 | 76,489 
pan LineBB* 0.3605 | 0.0452 | 0.541 | 84,250 | 79,730 
Fig. 11 | | 0.3938 | 0.0428 | 0.540 | 87,650 | 83,370 
P 0.4361-| 0.0804 | 0.687 | 92, 88,090 
0.4679 | 0.0883 | 0.587 | 95,640 | 91,810 
\| 0.5028 | 0.0387 | 0.588 | 99, 95,930 
Acid steel, Mn = (| 0.3553 | 0.0463 | 0.619 | 85,940 | 81,310 
06 to 0.69 per} | 0.3793 | 0.0442 | 0.619 | 88,240 | 83,820 
cent. Line C 0,}| 0.4374 | 0.0892 | 0.619 | 95,280 | 91,360 
Fig. 11 0.4716 | 0.0866 | 0.615 | 99,280 | 95,620 
0.1131 | 0.0097 | 0.360 | 51,505 | 50,535 
Basic steel; Mn =| | 0.1458 | 0.0098 | 0.863 | 54,107 | 53,127 
0.3 to 0.89 pers | 0.1989 | 0.0096 | 0.863 | 58,620 | 57,660 
cent. Line A A,}| 0.2427 | 0.0089 | 0.866 | 61,900 | 61,010 
Fig. 12 0.2678 | 0.0089 | 0.365 | 63,860 | 62,970 
0.3132 | 0.0104 | 0.363 | 67,897 | 66,357 
9.1127 | 0.0098 | 0.441 | 51,920 | 50,940 
Basic steel ; Mn = 0.1668 | 0.0099 | 0.441 57,040 | 56,050 
0.4 to 0.49 per’ | 0.2129 | 0.0104 | 0.446 | 61,340 | 60,300 
cent. Line BB,|| 0.2415 | 0.0101 | 0.445 | 68,775 | 62,765 
Fig. 12 0.2689 | 0.0101 | 0.446 | 65,955 | 64,945 
0.3065 | 0.0096 | 0.440 | 68,807 | 67.847 
0.1240 | 0.0112 | 0.534 | 54,860 | 53,240 
Basic steel; Mn.= (| 0.1745 |. 0.0125 | 0.531 | 59,315 | 58,065 
0.5 to 0.59 per} | 0.2168 | 00133 | 0.529 | 63,210 | 61,880 
cent. Line CC,)| 0.2390 | 0.0138 | 0.530 | 65,315 | 63,985 
Fig. 12. 0.2667 | 0.0130 | 0.582 | 67,560 | 66,260 
0.8018 | 0.0125 | 6.536 | 70,495 | 69,245 
, ; _ | 0.1887 | 0.0154 | 0.622 | 61,864 | 60,324 
Ba8 to O69 per| | 2192 | 0.0151 | 0.022 | 64,878 | 62,803 
ete Fe Bp 0.2847 | 0,0146 | 0.621 | 66,020 | 64,560 
Fig 12. , | 0.2695 | 0.0139 | 0.624 | 69,465 | 68,075 
slic 0.3228 | 0.0149 | 0.623 | 76,278 | 74,788 

















of carbon, and as ordinates the ultimate strength. The 
groups containing from 0.4 to 0.49 per cent. of man- 
ganese furnish another line ; those from 0.5 to 0.59 per 
cent. another ; and those from 0.6 to 0.69 another. Owing 
to this sub-division many of the construction points in 
these lines represent only a small number of heats, and 
they have therefore been combined by groups of three, 
as before explained. The result is shown in Table XIX. 
If the phosphorus in each group were constant, no allow- 
ance would have to be made for it; but since it varies 
considerably, the ultimate strength has been calculated 
to zero phosphorus, as shown in the last column of the 
table, and as plotted in Figs, 11 and 12, page 734. 

In Fig. 11 it will be noted that the line of 0.4 to 0.49 
per cent. manganese is slightly above the base line of 
0.4 manganese, which is the limit already determined, 
below which a decrease in manganese does not weaken 
steel. The number of heats containing lessthan 0.4 per 
cent. of manganese in acid steel is small, and they are 
confined almost entirely to the two low-carbon groups, £0 
that no line has been plotted for them ; but if these two 
groups be put upon the diagram, it will be found that 
they are as strong as though the manganese were higher. 
Above the limit of 0.4 per cent. came intone in man- 
ganese raises the strength; and not only this, but the 
angle made with the horizontal is greater as the content 
of carbon increases. The lines tend to converge at the 
left of the figure at about 40,000 lb., which has been 
found to be the base for acid stee], and they tend to 
spread as they go to the right, which shows that the 
strengthening effect of manganese increases as the content 
of carbon increases; and it is possible to estimate the 
effect by noting at what point a prolongation of these 
lines will cut a given ordinate, say the ordinate of 0.60 per 
cent. carbon. It is estimated that the line A A will cut 
this ordinate at 103,0001b., and it is known that according 
to the formula for acid steel the strength of steel of 0.60 
per cent. carbon and 0.40 per cent. manganese would be 
100,000 pounds. There is, therefore, an increase in 
strength of 3000 lb. due to the amount of ge, gg in 
excess of 0.40 per cent. In Table XIX. it will be seen 
that the average manganese of the line A A is about 0.46 
per cent., so that the strengthening effect of manganese 
in a steel of 0.60 per cent. carbon, as shown by this one 
line, is 500 lb. for each 0.01 per cent. In a similar wa 
the line BB gives a value of 429 1b., and the line C 
454 pounds. 

The variation in values does not represent any law, but 
arises from determinative errors, fa the results should 
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therefore be averaged. The line AA represents 296 heats 
BB 300 heats, and CC 36 heats, so that the true average 
is 464 Ib. for the influence of 0.01 per cent. of manganese 
upon a steel of 0.60 per cent. carbon. In Table VII. the 
corresponding figure was 480 Ib. 

The results from the basic steel are plotted in Fig. 12, 
the base being 0.30 per cent. m nese instead of 0.40 
per cent., as in acid metal. It will be evident that the 
same law holds that the effect of manganese increases 


with higher carbons. An analysis according to the same 
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method used in the acid steels gave a value for 0.01 per 
cent. of manganese of 200 Ib. for a steel of 0.35 per cent. 
carbon, when Table XIII. calls for 2341b. In both the 
acid and the basic steels the agreement is all that could 
be expected, so that it would seem that in the steels under 
consideration the manganese has a value varying with the 
amount of carbon present. 


CONCLUSIONS. 


Carbon.—In acid steel each 0.01 per cent. of carbon 
strengthens steel by 1000 lb. per square inch, when the 
carbon is determined by combustion. The strengthening 
effect is 1140 lb. for each 0.01 per cent. as determined by 
colour, owing to the fact that the colour test does not 
determine all the carbon present. 

In basic steel each 0.01 per cent. of carbon strengthens 
steel by 770 lb. per square inch when the carbon is deter- 
mined by combustion. The strengthening effect is 820 1b. 
for each 0.01 per cent., as determined by colour. 

Phosphorus. — Each 0.01 per cent. of phosphorus 
strengthens steel by 1000 lb. per square inch. 

Manganese.—Each (.01 per cent. of manganese has a 
strengthening effect upon steel, and the effect is greater 
as the content of carbon increases. Below a certain con- 
tent of manganese the effect is complicated by some dis- 
turbing condition, probably iron oxide, so that a decrease 
in manganese in very low-carbon steels is accompanied by 
an increase in strength. In acid steel each increase of 
0.01 per cent. in manganese above 0.4 per cent. raises the 
ore ye of acid steel an amount varying from 80 lb. ina 
metal containing 0.1 per cent. carbon to 400 Ib. in a metal 
containing 0.4 per cent. carbon. In basic steel each in- 
crease above 0.3 per cent. raises the strength an amount 
varying from 130 1b. in a retal containing 0.1 per cent. 
of carbon to 250 Ib. in a metal containing 0.4 per cent. of 
carbon. 

Sulphur.—The effect of aioe on the strength of acid 
and of basic steel is very small. 

Formule.—From the foregoing results the followi 
formule may be written, in which C=0.01 per cent. ot 
carbon, P=0.01 per cent. of phosphorus, Mn=0.01 per 
cent. of manganese, R=a variable to allow for heat treat- 
ment, and the answer is the ultimate strength in pounds 

square inch. The coefficient of manganese in acid 


per 
steel, called 2, is the value given in Table VII., and 
pore only to contents above 0.4 per cent. The value 
of ma ese in basic steel, called y, is the value given in 
Table XITI., and applies to contents above 0.3 per cent. 
Formula for acid steel, carbon by combustion :— 


40,000 +1000 C+1000 P+” Mn+R=ultimate strength. 
Formula for acid steel, carbon by colour— 

39,800 +1140 C +1000 P+2 Mn+ R=ultimate strength. 
Formula for basic steel, carbon by combustion :— 
41,500+770 C+1000 P+y Mn+R=ultimate strength. 
Formula for basic steel, carbon by colour :— 





42,000 +820 C+1000 P+y Mn+ R=ultimate strength. 


or 
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EFFECT OF MANGANESE ON 
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I am indebted to my brother, J. W. Campbell, of the 
Pennsylvania Steel Company, for collecting the data and 
assisting in the arithmetical work involved in this paper. 








Ovr Locomotive Exports.—It is now tolerably certain 
that our locomotive exports will exhibit a considerable 
decline this year. The value of the engines exported in 
October was 185,556/., as compared with 215,795/. in 
October, 1903, and 170,616/. in October, 1902. The colo- 
nial demand figured in these totals for the following 
amounts :— 


Colonial Group. | Oct., 1904. | Oct., 1903. | Oct., 1902. 








| he ee ee 
British South Africa ..| 24,064 | 70,446 | 51,505 
British India ee eel 91,357 | 44,436 | 66,927 
Australasia .. i 26,936 25,071 23,765 
! | 








The value of the engines exported to South America in 
October was 23,550/., as compared with 27,386/. in 
October, 1903, and 14,8747. in October, 1902. 


GoLp-MINING IN THE TRANSVAAL.—The fact is not 
— ised that the production of gold in the 
vaal in September was the largest attained in any 

one month since the conclusion of peace, as account must 
he taken of the now not-inconsiderable production of 
Rhodesia. The Witwatersrand and Rhodesian production 
in September amounted to 338,315 oz., as com with 
336,946 oz. in August, 332,179 oz. in July, 328,321 oz. in 
June, 333,904 oz. in May, 323,808 oz. in April,'325,997 oz. in 
March, 308,175 oz. in February, and 308,183 oz. in January. 


desian production amounts to an ave sof 370,000 oz. 
per month—and this appears quite quebebie in view of 
the continued importation of Chinese labourers—the 
aggregate a output of the Transvaal for 1904 would 
be 4,047,1 ., a8 compared with 3,195,621 oz. in 1903. 
The fact should not be overlooked that Transvaal gold- 

ining accounts are now kept in fine ounces, so that the 
real ine of the uction is about 10 per cent. larger 
than it would at sight appear to be. The value of 
thegold raised in the Witwatersrand district and Rhodesia 
in 1904 will certainly not be less than 16,000,000/., while 
the corresponding value in 1903 fell slightly short of 
13,000, 0007. 





-| the Clyde. 


Assuming that the combined Witwatersrand and Rho- | regard 





LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 12th inst., Mesers. R. Cr: and 
Sons, Limited, launched from their Tees Dockyard, 
Middlesbrough, the steel cargo steamer Alcana, measur- 
ing 352 ft. long by 47 ft. 6 in. beam and 27 ft. 3 in. deep. 
The machinery will be po ge Messrs. George Clark 
Limited, of Sunderland, and will have cylinders 244 in.’ 
41 in., and 68 in. in diameter, with a 45-in. stroke, steam 
being supplied | two large single-ended boilers working 
at a pressure of 180 Jb. to the oqaene inch, all to special 
y oag rape The vessel as een designed to afford a 
very cubic capacity, and is expected to lift 6100 
tons desd-enadie on & Tight draught. 





On Thursday, the 17th inst., the steel screw steamer 
Elsa, ae oe the Tyne Iron-Shipbuilding Company, 
Limited, of Willington Quay-on-Tyne, for Messrs. August 
C. Mohr and Sons, left the Tyne for her official trial trip. 
The vessel, which is of the following dimensions—length 
between perpendiculars, 335 ft.; breadth, 48 ft.; depth, 
moulded, 28 ft.—has been built to the highest class in 
Norwegian Veritas on the single-deck rule. The propel- 
ling machinery, which has been constructed by the North- 
Eastern Marine Engineerin fogs Cher pong at their 
Northumberland Engine Works, W. nd-on-Tyne, con- 
sists of a set of their latest type of triple - expansion 
engines, having cylinders 24 in., 39 in., and 66 in. in dia- 
meter, with a 45-in. stroke, steam being supplied by two 
large steel boilers working at a pressure of 180 1b. per 
square inch. On the trial runs over the measured mile 
the machinery gave every satisfaction to all concerned, a 
mean speed of 11 knots being attained. 


On Saturday, the 19th inst., the Sierra Blanca was 
launched from the shipbuilding yard of. Messrs. David 
and William Henderson and Co., Limited, Partick, 
Glasgow. This isa steel screw steamer of the following 
dimensions :—Length over all, 375 ft.; beam, moulded, 
46 ft.; depth, moulded, 28 ft. 2 in.; she has been con- 
structed to the order of Messrs.. Thompson, Anderson, 
and Co., Liverpool, to Lloyd’s 100 A 1 strengthened spar- 
deck class, stiffened to obtain three-deck rule freeboard, 
and is of about 3700 tons gross. She has poop, forecastle, 
and long midship bridge. The machinery, which has 
been supplied by the builders, consists of triple-expansion 
engines, having cylinders 24 in., 40 in., and 57 in. in 
diameter, with a 45-in. stroke, steam being supplied by 
two single-ended boilers. 





The dredger Manar, recently constructed by Messrs. 
William Simons and Co., Limited, Renfrew, for the 
Indian Government, has undergone her official trials on 

The ae Se ey was proved to 
be at the rate of 600 tons per hour, being fully 50 per 
cent. more than the quantity stipulated in the contract, 
the material dredged being stiff clay. A speed of fully 
9 knots was attained, which is in excess of the contract. 
The Manar carries her load on a draught of 7 ft. 11 in., 
instead of 8 ft. 


Messrs. Ramage and Fe: 





son, Limited, Leith, have 
just completed and delivered at Felixstowe and Middles- 
crough respectively the submarine mining service 
steamers Miner 17 and Miner 18, built to the order of 
the War Office. The apes obtained on a six hours’ trial 
was 10} knots, being 1 knot in excess of the guaranteed 
speed. 


The Central Marine Engine Works of Messrs. William 
Gray and Co., Limited, have for the past three or four 
months been busily en; — a scheme of reconstruc- 
tion in connection with the cable steamer Minia, belong- 
ing to the Anglo-American ——- Company, Limited, 
of 26, Old Broad-street, London, E.C. The alterations 
that have been carried out include the complete gutting 
of the ship to get out the old machinery and boilers, the 
re-arrangement of the living quarters, the re-equipment 
of the cable tanks and other cable-manipulating appur- 
tenances, and, in fact, the complete modernising of. all 
the special fittin enerally found in such a steamer. 
The machinery, built by the Central Marine Engine 
Works, consists of triple-expansion engines, having 
cylinders 22 in., 35in., and 59 in. in diameter, with a 
39-in. stroke, and two marine boilers, measuring 14 ft. 6 in. 
in diameter by 10 ft. 6 in. long, adapted to work at a 

ressure of 180 lb. per square inch. Special attention 
~ been given in the design of the engines so that they 
may be adjusted to work at a minimum of s , and on 
a trial in rd to this it was found that the engines 
could be easily and comfortably run at three revolutions 
per minute. 








Leeps University Enerverrine Socrery.— At 4 
recent meeting of the Leeds University Engineering 
Society, Mr. G. H. Attock brought forward the subject 
of “ French Foundry Practice.” He stated that while 
English foundry masters more than held their own with 
to heavy castings, France and Germany excel in 
the production of small or intricate castings. This 1s 
especially noticeable in work for the motor-car and motor- 
eycle trades. The predominance is due to the extensive 
and intelligent use of moulding-ma es in foreign 
foundries. He had seen in France twice as many pieces 
turned out per hour from a moulding-machine, worked 
by a labourer, as an English moulder could turn out per 
day. This superiority is entirely to the credit of the 
machine, as the average English moulder is a bett«r 
worker than the average French moulder. Mr. Attock 
exhibited lantern slides of the possibilities of these 
machines, and stated that they were gaining favour 11 


England 
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Comprtzep sy W. LLOYD WISE. 


number of views given in the Specification Drawings is stated 
Ce coal PAs where none are mentioned, the Specification ts not 
illustrated. 


Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
ies of i ee Os ieee oe Se Set OR Om 
“Branch, 25, Southam: Buildings, Chancery-lans, W.C., at 
the uniform 
‘he date of the advertisement ae en 2 Gates 
-cifleation &8, in each ease, n after abstract, unless the 
atent has been sealed, when the date of sealing is given. 
een ae ee the date of 
stl athe Patent Ofenofopentiontthe prnto 
i ice of @ 
Patent on any of the mentioned in the Acts. 
GUNS AND EXPLOSIVES. 


20,194, William Beardmore and Company, Limited, 
and A. Bremberg, Glasgow. Gun-Mountings. (24 Figs.} 
September 19, 1903.—The object of the invention is to improve 
and simplify the construction and operation of the elevating, 
sighting, and range-adjusting gear, so that not only can the sight 
ibe run up expeditiously to the required range, and the gun and 
sight together laid on the object aimed at, but also so that the 
sight-gear can be locked to the carriage, and the gun can there- 
fore also be independently either elevated or depressed, 
without disturbing the line of sight. In carrying out the inven- 
tion, there is provided a toothed elevating arc A secured to the 
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cradle B, the radius of this arc being struck from the cradle 
trunnions Bl. An elevating pinion gears with the arc A; this 
pinion being keyed on one end of a hollow shaft A2. Upon the 
other end of the shaft A2is keyed a worm-wheel A‘ actuated 
through gearing from a hand-wheel A5. A sight-bracket C is 
pivotally mounted on one of the trunnions B!, the rear end of this 
bracket having formed on it a toothed-arc Cl, struck to the same 
radius as the elevating arc A. A pinion C2 formed on asleeve ©%, 
loose on the shaft A2, gears with the sight-arc Cl. A sight-bar C4, 
carrying front and rear sights, is mounted on a pivot on the sight- 
bracket C. (Accepted September 21, 1904.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,762. Peter Pilkington. Limited, and G. J. Gibbs, 
Bamber Bridge, near Preston. ee een 


(5 Figs.) September 20, 1903.—This invention consists essentially 
in Working the valves that operate and control the hammer-head 
or tup by means of motive power derived from a source indepen- 
dent of the hammer head itself, and in enabling this source of 


power to be thrown out of gear, and hand-gear utilised when it is 
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| opiptie I, another is coupled by a movable pin to the crank-arm 
. Pisa hand-lever mounted freely on the shaft J adjacent to 
the third arm of the t! med crank M. If the second arm of 
the crank M and the crank-arm K be coupled together, the valve 
G is worked by the rod L from the independent motor. If, how- 
ever, these two arms be uncoupled and the hand-lever P and 
third arm be coupled together, then the valve G isdisconnected from 
the source of motive power, and is operable by hand. The motor 
by which the valve is actuated is of any suitable type, and any 
suitable form of mechanism may be employed for giving the rod 
L long or short strokes, quickly or slowly, as required, thus 
enabling the speed at which the valve gear is driven to be 
varied, and the speed at which the blows are struck altered. One 
advantage of employing an independent source of power for 
working the valves is that neither does the vibration due to the 
blows of the hammer nor the varying thicknesses of the work 
operated upon adversely affect the working of the valve G or the 
valve-operating mechanism. (Accepted September 21, 1904.) 


20,763. Peter Pilkington, Limited, and G. .J. Gibbs, 
Bamber ee near Preston. Power-Hamm 
(4 Figs.] September 26, 1903.—This invention relates \o power- 
hammers in which the hammer-head or tup is caused to recipro- 
cate by the alternate compression and exhaustion of a fluid in 
the hammer-chamber, or by putting the hammer - chamber 
alternately into communication with a source of pressure an 
exhaust receiver. The source of pressure is generally an enclosed 
space charged with compressed air by means of an air-compressing 
pump, and the exhaust-receiver is g lly an losed space 
rom which air has been drawn bya pump. The main object of 
the invention is to relieve the eg of unnecessary work in 
compressing or exhausting the air. This is accomplished by pro- 
viding a port or passage J in the hammer-chamber A controlled 
by a valve C ; this port is normally kept closed by the valve. When, 
however, itis required to get rid of the compressed air in the hammer- 

















chamber and quickly obtain the necessary rarefaction to effect 
the return stroke, this port is momentarily opened, thus putting 
the hammer-chamber into communication with the atmosphere, 
and reducing the air pressure in the hammer-chamber to that of the 
atmosphere before opening the hammer-chamber to the exhaust: 
receiver. By this means the amount of air which the exhausting 
pump has to withdraw is reduced, and a corresponding economy 
of power achieved. A similar operationcan be repeated after the 
air has been exhausted from the hammer-chamber and before air is 
turned into it again to effect the return stroke ; that is to say, 
the valve C is momentarily opened, so as to admit air into the 
hammer-chamber, and restore the pressure therein to that of 
the atmosphere. By this means the amount of air the compressing 
pump has to deal with is reduced, and a corresponding economy of 
power is effected. The port may be provided with a non-return 
valve K, shown in dotted lines, allowing air to pass in one direc- 
tion only. (Accepted September 21, 1904,) 


MOTOR ROAD VEHICLES. 


24,568. E. W. Lewis and the Daimler Motor Com- 
pany, Limited, Coventry. Speed-Changing Mecha- 
. (3 Figs.] November 12, 1903.—This invention relates to 
speed gear-changing mechanism of the type in which the control- 
lever works in a grid having two or more slots and a central pas- 
sage connecting the slots. By moving the control-lever into one or 
other of the slots it is put into engagement with a short lever 


= 


4-—! 
= 





iets 


} ==. 
§. pews 











oe as a RR | 

















= 


the control-lever is put over into one of the slots, and ‘itt 
engagement with one of the levers, the spring and block of th: 
other spring into the passage connecting the two slots, att 
effectively prevent any movement of that lever. To prevent 
accidental movement of the lever A, the grid is suitably ‘ 
so that the lever A is caused to fall into the recesses by the action 
of the springs L. When the lever A is in the central or neutral 
position in the grid, the springs L act on opposite sides of the 
control-lever A and prevent any accidental lateral movement 
thereof. The spring tongues L may be attached to the levers 
D, E by screws or otherwise, and the blocks L! either formed 
integral with the springs or attached thereto, as found most con- 
venient. (Accepted September 21, 1904.) 


PUMPS. 

20,946. W.Reavell and Reavell and Co., Limited, 
tpewie®. Air-Compressors. [10 Figs.] September 2», 
1903,—This invention constitutes improvements on the inven- 
tion described in Specification No. 13,161, 1899. In this present 


ers, | invention four main cylinders a, b, c, @ are also radially arranged 


in a ring-sha frame e, which is combined with an electric 
motor, turbine, or other suitable source of motive power, the 
motor driving shaft extending into the compressor to drive the 
same by acrank-pin /2. The crank-pin in its revolutions trans- 
mits motion through intermediate devices to pistons within the 
several cylinders, which are adapted in succession to compress 
air, su uently conveyed away through water-cooled pipes g, 9, 
the water being contained within the ring-shaped frame e. The 
air is preferably compressed in three s' in ng through 
the four main cylinders, two of them (a, }) acting as low-pressure 
cylinders, from which the air, cooled as aforesaid, is passed to the 
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remaining two cylinders (c, d@) in succession, to complete the 
a a high degree of compression thus being made possible. 
n some cases this may be modified by compressing the air in four 
stages, the cylinders a, b being of suitable dimensions; or the 
cylinders may be so arranged as to form a two-stage compressor. 
The two cylinders a, bare placed oppositely, each of their pistons 
being acted upon by the crank-pin f2 through connecting-rods 
ai, bl, and the first —_ of compressing air takes place in thesu 
cylinders in the well-known manner. The air, as compressed, 
passes through non-return valves into thé Bo yes g ——? from 
the Benge a, b to the next largest cylinder c, where it is swt 
jected to the second compression. From thence it passes through 
two pipes g! to the fourth cylinder d, where it receives the third 
stage of compression, and from thence, through a delivery valve, 
the highly-compressed air passes through the cooling coil above 
the cylinder d, and is conveyed by a suitable pipe or pipes 
wherever required. (Accepted September 21, 1904.) 


RAILWAYS AND TRAMWAYS. 


‘* Willford and Com; » Limi and 
G. W. Willfo: Sheffield. Buffers. (6 Figs.) Novem- 
ber 12, 1903. —- The object of the invention is to construct a buffer 
having all its working — accessible, without having to remove 
it from the vehicle. The buffer-case and base-plate are formed in 
one piece @, with the neck of the casing in a separate piece ), the 
two parts being bolted together by a flanged joint. The neck 
portion b is further divided in halves longitudinally, the two sepa- 
rate parts being secured together with flange joints d. By thus 
dividing the casing and the neck into separate parts, in the 
event of a spring being broken, the neck and plunger can be re- 
moved from the casing. The broken spring can then be replaced. 
In case the plunger e, of the neck }, has to be removed or ex- 
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changed, it is only 'y, in to the last-named 
operation, to disconnect the parts of the neck at the longitudinal 
joint d, when the plunger and neck are separated. By this method 
of construction it is ble to cast the case with bottom and 
base-plate in one, leaving only a hole of sufficient diameter for the 
stalk f of the plunger to pass through. It is also possible to make 











adapted to throw in two gears. By then moving the control-lever | 
forwards or backwards in either of the slots any one gear may be | 
thrown in, as desired. This invention has for its object to) 
prevent any accidental movement of the control-lever A, and also 
to obviate any possibility of more than one gear being thrown in 
atatime. According to this invention, each of the short levers 
D, E is provided with a spring tongue L, carrying at its free end 





rae 0 doso, In carrying this invention into effect, the admis- 
os - and exhaust valve G is actuated by an eon peepee motor, 
ite. the valve-operating mechanism is geared in any suitable 
7 on " and may comprise the following arrangement :—A stud 
rind xed to the hammer-frame and carries a crank-arm K that is 
etl ‘ by a rod L_ which reciprocates longitudinally, being 
ieee: the independent motor. M is a three-armed crank, also 

‘ec on the stud J. One of its arms is coupled to the valve- 


a block L! engaging a hole or recess in the control-lever A. When | 





the barrel or spring chamber large enough in internal diameter to 
allow of the free action of the spring g. The collar h on the 
poe é can be made of large diameter, so as to bean ensy fit 
nside the barrel. In this way, .liners in the neck are dispen 

with and a large area of abutment is given to receive the 
promis of the collar on the plunger caused by the reaction of 
he spring. In fitting the two parts of the removable neck to; 
gether, a tongue or groove, or bead and groove is provided at both 
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sides of the longitudinal joint d, and a recess is sometimes formed 
at the neck end of the casing to receive a correspondi i 

projection j on the flange of the neck portion. Also by this method 
of construction, when,it is desired to employ a spring of longer 
range, an extension k of the-barrel of the casing is formed behind 
or beyond the base-plate, as shown in dotted lines. (Accepted 


September 21, 1904.) 

20,304. J. Gresham, H. E. Gresham, and G. Kier- 
nan, Salford, Automatic Railway Brakes. [11 Figs.) 
September 21, 1903.—This invention relates to vacuum-brake 
apparatus, and more particularly to the driver’s valve for con- 
trolling the supply of steam to the ejector or ejectors, and the 
flow of air to and from the train-pipe. Difficulty is incurred 
with the usual arrangement of steam and air valves, owing to the 
liability of steam leaking at the steam-valve or the packing of its 

indle, and entering ‘or being drawn into’ the a and 
thereby reducing the efficiency of the brake apparatus. 
difficulty is overcome, according to the present invention, by 
arranging the air-valve e and the steam-valve y in independent 
ha of the casing @ in such a manner as to avoid any possi- 

ility of steam which may leak from the steam-valve or from the 
werd of its spindle entering the train-pipe c. The air-valve is 
urtherso arranged that its movements have no effect upon the 
steam-valve, except when it is necessary to open the steam-valve. 








By this means the wear upon the steam-valve and its seat is 
reduced toaminimum. The air-valve e¢ is provided with a handle 
or lever 11, and is mounted on the squared end of a spindle 
that passes right through the casing a, and carries on its oppo 
site extremity 4 cam 15, working in the slotted end of the spindle 
16 of the steam-valve y. All movements of the air-valve thus 
cause simultaneous movements to be imparted to the spindle 16, 
but such do not always effect a movement of the steam-valve, as 
the latter is not connected to its spindle, but normally rests on 
its seat under steam pressure, being guided by an extension in a 
guide 17. The arrangement is such that the steam-valve y is 
only lifted when the air-valve e is moved into the ‘ brake off” 
position, when the cam 15 raises the spindle 16 sufficiently to 
push the valve y off its seat. All other movements of the air- 
valve simply result in lost motion between the steam-valve and 
ite spindle, the valve therefore remaining closed. (Accepted 
September 21, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


25,232, H. Persehouse Parkes and Co > 

Limi W. J. Rubery, and G, 
Staffs. ors. [4 Figs.) November 19, 1903.—The = 
rmit the ready removal of the 


cipal object of this invention is to 
shank from the head of the anchor, when desired, on deck or 
elsewhere, without the use of a crane. In order that the inven- 
tion may be better understood, it is remarked that in the class of 
anchor to which the invention has reference, the arms, flukes, 
cross-head, and trippers are in one piece, and the shank carrries 
or has in one piece with it the pivots on which the cross-head 
turns, the shank being passed through a hole in the cross-head, 
and the pivots fitting in recesses in the cross-head. With anchors 
of the kind described, the pivots on the lower end of the shank 
are retained in the recesses in the cross-head by pins crossing the 
pivots at right angles, the ends of which pins have to be riveted 

t;< ly 

















to the crosshead to prevent accidental det 1 y 
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the anchor-head and shank are practically incapable of separa- 
tion. In constructing an anchor according to this invention, the 
recess f in the cross-head a is le of such a shape that when the 
shank ¢ and pivots ¢2 have been through the recess, half 
bearing-plates g can be fitted in the under-side of the cross-head, 
and secured in place by headed pins A passing through holes in 
the head and through coincident holes in the half bearing-plates g, 
i the pivots e2 of the shank. As the pins A are 
incapable of pore along the ground when the anchor is in use, 
pee may be secu in place of split cottars. By the use of the 
half bearing-plates described the pivots are wholly covered and 
protected on the under-side of the cross-h e invention 
consists, further, in providing vertical walls or fi on 
opposite sides of the recess in the cross-head, so as thereby to 
obtain an increased grip on the shank when the vessel at anchor is 
sheering. (Accept ember 21, 1904.) 








STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


20,175. F. W. Brackett and P. Pryce-Brown, Col- 
chester. Condensers. [4 Figs.) September 19, 1903.—This 
invention relates to condensers, which comprise a number of 
tubes arranged one inside another, and two hollow chambers or 
heads for covering the ends of the tubes, the heads having 
grooves cut on one side of them for receiving the ends of the 
tubes and keeping them true with one another. a represents the 
ogg of one set interpolated between the tubes b of the other 


The tubes a are partly plain and partly annular or helically a 


corrugated. Each head comprises the wall c and the wall d, en- 
closing two chambers divided from one another by the partition e. 
J is the inlet to the larger chamberg ; / is the passage to the 
chamber j, and is the outlet for cooling water. In the walls c are 

hat are so as to communicate with the spaces 


— t 
This tween the tubes a, b, and are respectively used as steam spaces 


and as water spaces. The ports into the chamber g communicate 
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with the steam spaces, and those into the chamber j with the water 
spaces. In the outer faces of the walls ¢ are the annular concen- 
tric recesses n to receive the tube ends. In the walls d are recesses 
0. Those in one head are deeper than those in the other head, in 
order to receive springs p. e floors of the recesses serve as 
bearing-surfaces for the springs p and for nuts or bolt-heads q, 
and in the floors are passages 7 for the accommodation of bolts 8 
which connect one head to the other. In assembling the appa- 
ratus, the tubes are placed vertically on the lower head in proper 
position with their ends in the recesses. To keep the tubes con- 
centric at the other end, so that they all enter the recesses in the 
upper head, there is placed between each tube and the next a 
corrugated strip of metal. When the upper head is in place, and 
the bolts s inserted, the springs p are placed round each bolt end, 
and the nuts w screwed down sufficiently to give a tight joint to 
the tubes. (Accepted September 21, 1904.) 


G. H. Mann, Leeds. Steam - Generator. 
(2 Figs.] November 18, 1903.—The object of this invention is to 
produce a light and quick-firing generator of the vertical fire-tube 
type, of com , simple, and efficient construction. According 
to this invention, the central vertical fire-box 1 is preferably circular 
in section. Outside this fire-box 1 is provided a cylindrical or 
other suitably-shaped casing 3 forming the boiler proper. This 
external casing is continued upwards to a suitable height above 
the fire-box 1 so as to form a water jacket, and having its upper 
part enlarged and formed with a central recessed combustion- 
chamber 4, so arranged that the tubes 6 of the boiler are carried 
by, or located between, the base of the said chamber 4 and the 
fire-box crown, whilst the water in the boiler is allowed to enter 














its enl part, so that the working water-level is above the 
upper ends of the fire-tubes. Located on the upper part of the 
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boiler-casing, and fitting the combustion-chamber 4, is a hollow 
the reception of exhaust steam, and passing 


end cover 7 for 
through this chamber is a central vertical uptake 9. This en 

cover 7 also carries a depending chamber 10, into which the ex- 
haust superheated steam passes from 


jet 12 directly opposite the chimne: 
exhaust seenan passes; the dependt 


baffie-plate, against which the hot 
to the uptake, thus increasing the efficiency of the boiler. 


end cover carrying the chimney and superheater is hinged 


to the upper part of the boiler-casing, so that the same may be 
lifted or turned back w 
pletely exposing the tubes and enabling the same to be 


readily cleaned. (Accepted September 21, 1904. 


23,549. J. Dewrance and G. 
Surrey. Reducing Valves. (3 Figs.) October 30, 1903.— 


the end cover by way of 
tubes 11, the said chamber being formed with a central upturned 
or uptake, into which the 
ing chamber 10, by being 
located directly below the uptake, has the effect of forming a 
come in contact before 


its hinge or joint at will, thus com- 


H. Wall, Southwark, 


| This invention relates to pressure-reducing valv ing 
this invention, the main valve A, for conteeilin the peeeting h 
steam, is of the equilibrium type, and com: two pistons « 
each arranged in suitable relation to a cut-off ring a1, which alsc 
serves as & e for its piston. The steam, the pressure of whic 
is to be reduced, is admitted, by way of an opening a3, betwee: 
the pistons @, and, when the valve A is open, escapes in opposit: 
directions between pistons a and their ene cut-off rings q!. 
@ the long arm Bot a 


The valve A is connected by a stem a4 
lever B. The stem and lever are enclosed in a casing bl. The 
short arm b* of the lever is connected by a rod c to a fiexibl- 


jiap! O, whereof the u side is enclosed within ing 
cl attached to the cover of the main valve-casing, whilst ths 
lower side is supported upon a piston D. This piston is 
carried by a nut ¢ applied to the lower end of the spindle c, 
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the extremity of the latter resting upon a yoke d, the ends 
of which engage with suspending rods borne by spiral springs ; 
the pressure of these springs is capable of exercising a re- 
sistance equivalent to the pressure of the steam acting on the 
erage — of Fm ~ hi ~ — such circumstances 

é valve A and the diaphragm are respectively in 
equilibrium ; but the pective mov ts of these two parts 
vary in the ratio of the lengths of the arms of the lever B, 
to which they are severally attached. Thus the movement of the 
valve A may be considerable, so as to afford a full-way passage for 
the steam ; whilst the movement of the diaphragm C is relatively 
small, and admits of nearly the whole of its area being constantly 
borne by the spring-supported piston D. Owing, moreover, to 
the small extent of the movement of the diaphragm, the pressure 
exerted by the springs remains practically constant. (Accepted 
September 21, 1904.) 


21,932. H. F. Fullagar, Newcastle-on-Tyne. Steam- 
Turbines. (9 Figs.) October 12, 1903.—This invention has 
reference to the method of attaching the vanes or blades to the 
stationary casings and rotating spindles or drums of steam- 
turbines of the axial-flow type. According thereto, annular 
grooves h and g are formed in the casing } and spindle a, as well 
understood, and the blades ¢ and d, which are cut from drawn 
or rolled metal strips of the irregular crescent section commonly 
used, are each formed of wedge shape in section at that end 
which is to form the root and is to be fixed in the groove. These 
root-ends are fitted into correspondingly wedge-shaepd notches k 
cut in one of the sides or flat faces of rings or curved strips ¢ of rect- 
angular section, which are inserted in the grooves of the casing 
or spindle. The notches are inclined at an angle corresponding 
to that at which it is desired to fix the blades. The rings or 














curved strips, with the wedge-shaped ends of the blades inserted 
in the ror laa are secured in the grooves by caulking the sides 
of the grooves or by caulking strips of metal 7 into the groove: 
1 de the notched ring or curved strip. To obviate the dis 





advan that arise in connection with the baffling means now 
in use, the rings of blades are vided, at the free ends of the 
blades, with one or more rin 


m ee eee ener exis in 
a direction more or less at right angles to the longitudinal axis 0! 
the turbine, and is or are turned or bored to fit the interior 0! 
the casing or the exterior of the spindle with the necessar) 
clearance. The ring or rings may conveniently be formed of thin 
metal bent to an angular or channel section in cross-section an« 
secured around the free ends of the blades by causing projections 
formed thereon to project through and fit perforations in the 
strip and riveting over the free ends of the projections as show) 


atn. (Accepted September 21, 1904.) 
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MICROSCOPIC OBSERVATIONS ON 
NAVAL ACCIDENTS. 


By 


Wortley, near Sheffield. 


PREFACE. 


In 1896 the author published the results of an 
investigation into some of the microscopic causes 
of naval accidents (‘‘ Microscopic Internal Flaws 

ller Shafts,” ENGINEERING, 
e also published the results 


in Steel Rails and Pro 
January 17, 1896). 
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Fie. 1. Warsaie Steet Connectina-Rop. Starsoarp HicH-Pressure ENcIne. 


of a research on ‘Microscopic Internal Flaws 
Inducing Fracture in Steel” (see ENGINEERING, 
July 10, 17, and 24, 1896). The author published 
a turther series of thirteen papers on a similar 
suliect—* Microscopic Observations on Deteriora- 
tion in Steel Rails,” ENGINEERING, 1897-98 and 


ee In his lectures given at the Engineering 

aboratory, University of Cambridge, 1898, 1899, 

SS nae he also gave further demonstrations 
the 


v& Microscopic methods of investigation. 

. the author has been able to pursue this line of 
investigation in the case of several accidents with 
> considerable measure of success, and has been 
ow to locate some of the initial causes of the 
Facture of various naval and other machinery, steel 
rails, &e. Professor J. O. Arnold and others haye 


Tuomas ANnpREws, F.R.S., M. Inst, CE. 
'F.C.S. (Telford Medallist and Telford Prizeman, 
Institution of Civil Engineers; Gold Medallist 
and Bessemer Prizeman, Society of Engineers), 
Metallurgical Chemist and Testing Engineer, 


’ 





also been pursuing similar investigations, with 
admirable results. 

As a result of his researches the author was re- 
quested some years ago to prepare a careful 
chemical and physical specification for naval and 
locomotive connecting-rods, propeller and other 
shafts, &c., which he hopes will tend to minimise 
such accidents as have occurred to H.M.S. Mel- 
ampus, H.M.S. Bullfinch, H.M.S. Lee, and other 
vessels of various types. 


Microscoric OBSERVATIONS ON NAvaAL ACCIDENTS. 
THe Accipent to H.M.S. ‘‘ BuLuFince.” 
There have recently occurred several serious 
naval accidents from so-called mysterious, unde- 
tectable causes in connection with the breakdown 
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of various parts of the machinery of both war vessels 
and merchant steamers. It therefore became desir- 
able that careful investigation should be made, in 
the interests of public safety, into the probable 
causes of such accidents, which might in time of 
naval warfare have most widespread and nationally 
disastrous consequences, 

The author therefore hopes that the following 
research into some of the microscopic aspects of the 
subject may prove useful. 

The accident to-H.M.S. Bullfinch being a 
typical example of the above class of breakdown, 
the author made, by request, in the year 1899, 
soon after the accident, a. careful, independent 
investigation into the matter, with the results 


to him for conducting the research, the whole of 
the fractured rod, with the exception of one side 
of the connecting-rod fork, being ‘placed at his 
— for the purpose of full examination. 

he serious accident to H.M. torpedo-destroyer 
Bullfinch, to which reference has just been made, 
occurred on July 21, 1899. The vessel was one of 
the 30-knot type, her length being 210 ft., and 
beam 20 ft. 6 in.; the displacement was about 
300 tons, and the specified full speed horse-power 
was approximately 5800 indicated. The vessel was 
fitted with two sets of four-crank three-stage com- 
— engines. The high-pressure cylinders were 
orward, the intermediate cylinders came next, 
the low-pressure cylinders being aft. 

During the six runs of the trial trip in Stokes 
Bay, Portsmouth, an average speed of 29.74 knots 
was obtained. During a further run the steel con- 
necting-rod of the starboard high-pressure engine 
suddenly fractured, with most disastrous conse- 
quences, causing the death of eleven men. 


NATURE OF THE FRACTURE. 


The connecting-rod had fractured in a peculiar 
manner at the fork, and it had not only broken 
transversely, but it had also split up axially and 
longitudinally towards the root of the fork. 
In the detailed particulars of the accident, kindly 
sent to the author, it is stated that ‘‘after the rod 
broke, the lower part, revolving with and freely 
round the crank-pin, cut through one of the steel 
fore-and-aft engine foundation girders, then 
pierced the air-pump barrel and remained fixed 
there. The result of these blows was to bend the 
connecting-rod. The piston, being liberated, struck 
the cylinder-cover, breaking the cylinder - barrel 
close under the: top flange, round about two-thirds 
of its circumference. The cylinder bottom was also 
cracked: round the gland, and forced slightly up- 
wards, probably by the crosshead on ‘its upward 
stroke. The arms of the broken fork remained, with 
brasses attached, on the crosshead gudgeons.” It 
also appeared that a bolt was shot through the 
bottom of the ship as one of the results of the 
breaking of the connecting-rod. The breaking of 
the cylinder caused the steam to escape, and from 
this cause the men were scalded to death. 
The fractured connecting-rod was of forged steel. 
The general design is shown in Fig. 1. - 
The rod is presumed to have been made in ac- 
cordance with the usual Admiralty specification for 
this class of forging. 
It may be briefly stated that the connecting-rod 
was 34 in. in outside diameter, and, subsequently 
to forging, it had been bored out from end to end 
with a»hole of 2 in. diameter, so that the solid 
steel on .either side would approximate near the 
fracture to a. thickness of only ? in. It would 
appear'as though the rod primarily’ split vertically 
or longitudinally from the root of the fork, and 
that subsequently the final fracture occurred trans- 
versely. 
Confirmation of this view seems to’ be afforded 
by the circumstance that in the same set of engines 
an identical longitudinal fracture: had manifested 
itself in the connecting-rod of the intermediate- 
pressure engine. 
Moreover, longitudinal cracks of a like nature 
were apparent in the connecting-rods of the high- 
ressure and intermediate-pressure port engines. 
he remaining connecting-rods of the low-pressure 
engines, both port and starboard, were apparently 
free from indications of failure. 
With regard to the steel from which the fractured 
rod was made, the history of the primary ingot 
does not appear td have been easily traceable. It 
appears that only about 38 per cent. of the ingot 
was employed in making the forged rod. In the 
course of the original tests the test-pieces were 
bent to 180 deg. without failure, and the require- 
ments of the tensile tests were a tonnage strain 
of from 30 to 37 tons per square inch, with an 
elongation of 27 per cent. 
Ordinary physical tests do not, however, always 
afford indications of internal mass weakness, as 
proved to be the case in the present instance. 


APPROXIMATE WorKING LOAD ON THE 
Connectine-Rop. 


The following particulars afford some indication 
of the working stress imposed on the connecting- 
rod during the full-steam trials, from readings 
taken a few minutes prior to the accident. 

It is stated that ‘‘the maximum ‘thrust down- 








about to be described. Every facility was afforded 
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occurs at 71 per cent. of the stroke from the com- 


mencement, and has a total value of 33,000 Ib., 


24,800 Ib. being the effective steam load, and 


8200 lb. being the retarding force at that point, 
with allowance for the dead-weight load.” 


TAsLe I. 


Starboard Engine. 








Description. Port Engine. 
Pressure perf)! Steam .. Ib.| 225.0 220.0 
square inch | Vacuum in.| : 22:0 21.5 
Revolutions .. 394.7 389.9 
High pressure -| . 904 955 
Indicated horse- Intermediate pressure} 1131 1078 
power Low pressure J oo] eee 518 
i a3 2 504 495 
| Total .. <.| 3043 | 3086 


‘‘ The maximum pull upward on the up stroke of 
high pressure engines occurs at 94.5 per cent. of 


GENERAL EXAMINATION. 

As already stated, the author was furnished with 
the whole of the fractured connecting-rod, with the 
exception of one side of the broken fork of the rod. 
The general nature of the fracture is illustrated 
in Figs. 2, 3, and 4, in addition to which the 
author has prepared further illustrations (Figs. 5, 
6, 7, 8, 9, 10, and 11), showing from several points 
of view some of the peculiar characteristics of the 
fracture of the connecting-rod of the high-pressure 
starboard engine of H.M.S. Bullfinch. 

Fig. 5, page 739, is a direct view in plan of half 
the fracture, as seen longitudinally, at the end 
belonging to the fork. 

Fig. 6 shows the edge of the- fracture, as seen 
transversely, adjacent to the bottom of the fork ; 
this figure also shows, on each side, the face of the 
vertical fracture, or longitudinal axial split, which 
ran down the centre of the bottom of the fork until 




















Fig, 2. 


| It will be seen that a considerable amount of 
abrasion or wear has occurred near the inner edge, 
which indicates that, prior to the fracture, the 
bearing, when the rod was under compressive force, 
has been mostly on one side. Such'a condition 
appears to indicate that considerable compressiv. 
stresses had probably occurred some time prior to 
the transverse fracture which had pressed out the 
two ends of the fork to such a perceptible extent 
as to be the means of causing the longitudinal split 
at the root. 

Careful levels were taken to show the present 
condition of the’ plane upper face of the rod. 

The preceding’ details indicate that.the longi- 
tudinal axial split, or opening out at the base of 
the fork, appears to have occurred some little time 
before the final main transverse fracture ; the evi- 
dence afforded by the greater abrasive wear on the 
inner side of the horizontal top of the fork seems 
to be almost conclusive on this point. 

A further indication of this is afforded by the 
fact that the longitudinal face in the inside of one 
of the bolt-holes was found to be cracked from side 
stress in the manner shown in Figs. 12 and 13. 

These circumstances appear to show that con- 
siderable horizontal side-strain had been imposed 
for some time on the bolts during their endeavour 
to resist the stress arising from any horizontal 
giving way at the top of the fork. At this point 
in the investigation the author ventures to suggest 
that it would have been desirable if the horizontal 
bearing faces at the top of each end of the connect- 
ing-rod fork had been evenly manipulated in a 
planing-machine, instead of having been machined 
in a lathe, as has apparently been the case with the 
fractured connecting-rod now under consideration. 

Fig. 8 is a front view of the main transverse 
fracture. 

Fig. 9 is a side view of the main transverse 
fracture. 

Further, careful examination and measurements 
of the fractured connecting-rod, taken at the point 
of fracture below the base of the fork, showed that 
the thickness of the metal on each side of the central 
hole was not quite uniform, a variation of about 





0.08 in. being observed. The greatest thickness 
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stroke from commencement, and has a total value of 
34,200 lb., 14,900 lb. being the effective steam 
load, and-19,300 lb. being the retarding force at 
— point, with allowance for the dead-weight 
oad, 

It would appear that the normal total working 
or resisting load on the connecting-rod would pro- 
bably be near 8000 Ib., or, say, roughly ‘about 
34 tons per square inch ; but it has been considered 
that the connecting-rod may probably have occa- 
sionally sustained stresses equal to 45,000 Ib., or 
about 20 tons per square inch. 

These working stresses, as roughly indicated 
above, would, in alternate tension and compres- 
sion (according as the up or down stroke was in 
operation), be operating on the connecting-rod at 
the rate of a total of near 780 per minute, assum- 
ing the speed to be about 390 revolutions per 
minute. To this stress must be added the concus- 
sional and vibratory strains of unknown force 
contingent on any slight loosening of any of the 
bolts or bearing parts of the brasses, which at this 


high speed would be considerable, and there is also 
to take into account the considerable centrifugal 





forces at work at such a high rate of speed. 


terminated by the main transverse fracture of the 
connecting-rod. 

The faces of this axial split yielded indications 
that there was not homogeneity of structure in the 
mass of the steel at this part of the rod, though 
the author considers that this condition could not 
have been detected by external examination. 

Such a condition may possibly have arisen either 
from the forging having been hammered too long at 
an unsuitable temperature when the wide part re- 
quired for the formation of the fork was being 
beaten out ; or from a possible local axial segrega- 
tion of some of the chemical elements ; or it may 
have been due to a stress dislocation arising from 
the internal weakness produced by adjacent crystal 
facet junctions running in continuity—this struc- 
ture is not infrequently found to exist in the in- 
terior of steel ingots; or from a combination of 
similar causes. —- 

Fig. 7 shows the edge of the main transverse 
fracture below the bottom of the connecting-rod 
fork, as seen from the outside or opposite direction 
to the illustration, Fig. 6. 

Fig. 11 is an illustration of the horizontal bearing 





face of one side of the connecting-rod fork. 


Fie. 4. 


was 0.83 in. on one side, and the least thickness 
was 0.75 in. at a point 95 deg. removed from the 
thickest part. The thickness of the steel near the 
fracture on the lower part of the rod was found to 
vary from 0.78 in. to 0.71 in. 


CHEMICAL ANALYSES. 


Drillings were taken for the chemical analyses 
from a position at the root of the fork of the con- 


TaBLe II.—Chemical Analyses of the Fractured Steel 


Connecting-Rod. 
| Analysis | Analysis Sen, 
coe No. 1. No. 2. Averag 
Combined carbon _ by 3 ae 
coloration test :. ne 0.885 0 390 0.387 

Silicon 0.153 0.158 0.156 
Manganese .. 0.452 0.458 0.455 
Sulphur. 0.030 0.029 a 
Phosphorus .. 0.042 0.040 weet 
Arsenic 0.002 0.002 0.002 
Copper ‘ a 4 | 
Chromium .. Sx ee | 
Nickel 


Iron by difference .. % at 98.929 


| 100.004 
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MICROSCOPICAL OBSERVATIONS ON NAVAL ACCIDENTS. 
(For Description, see Page 737.) 














Fie. 5,—Fractured Siemens Steel Connecting-Rod, No.1 
Starboard High Pressure Warship Engine. End View 
of Transverse Fracture, below Connecting-Rod Fork. 


- 


Fie. 6.—Fractured Siemens Steel Connecting-Rod, No. 1. 
Starboard High Pressure Warship Engine. Transverse 
Fracture below Connecting- Fork, also Faces of 
Longitudinal Axial Fracture or Split. 





Fic. 7.—Fractured Siemens Steel Connecting-Rod, No. 1. 
Starboard High-Pressure Warship Engine. Main Trans- 
verse Fracture below Bottom of Connecting-Rod Fork. 


Fig.i0. BENT PORTION OF BOTTOM PART OF FRACTURED 
pe ; WARSHIP STEEL CONNECTING ROD NOI. 
STARBOARD HIGM PRESSURE ENGINE 

















END view SIDE VIEW. ~ 
& wn Scale 1 Inch -1Foot or 142 fall srxe. 











Fig, 9.--Fractured Siemens Steel Connecting-Rod, 
No.1. Starboard High-Pressure- Warship En- 
gine. Side View of Main Transverse Fracture. 





Fia. 11.—Fractured Siemens Steel Connecting Rod, No. 1. Starboard High-Pressure, Warship Engine. 
Horizontal Bearing Face of One Side_of the Connecting-Rod Fork Top. 














Fie. 8.—Fractured Siemens Stee! Conneéting-Rod, No. 1. 
Starboard High-Pressure Warship Engine. Front View 
of Main Transverse Fracture. 





Fig. 12.—Fractured Siemens Steel Connecting-Rod, No. 1. 
Starboard High-Pressure Warship Engine. Crack found 
inside one of the Bolt-Holes, near. top of Connecting 
Rod Fork, as seen at Magnification of 17 Diameters. 
Actual Magnification of Engraving, 11 Diameters, 





Ig. 13.—Fractured Siemens Steel Connecting: Rod, No. 1. 

Starboard High-Pressure Warship Engine. Ciack found 
inside one of the Bolt-Holes, near top of Connecting- 
Rod Fork, as’ seen at Magnification of 17 Diameters. 
Actual Magnification of Engraving, 11 Diameters. 
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necting-rod 8 ge to the longitudinal fracture 
which had split up the connecting rod in two, 
longitudinally. 

The results are contained in Table II., page 738. 
TensiLE Tests OF THE FRACTURED STEEL 
Connectine-Rop. 

A portion was machined from across the top of 
the connecting-rod fork outside the bolt-holes, and 
tested, with the results given in Table IIT. 

TaBLeE IIL.—Transverse Tensile Tests of the Fractured 
Steel Connecting-Rod. 


~~ . j ms | 








| 2-5 4 jm 
Original e4 z EE BE |? 
Dimensions. z = 2 4 a H Bo\.-\n 
|32'38/\.88' es § 2 
: 8 2 “ g 9,2 25> 3 5 _ Remarks 
Size | Areain g2 $s efs —@ Gisd!: 
in | Square $ a3 ga 4 5 BE 
Inches. Inches. A> OF Mo |4a.\2 
in. tons pc. tons peipe 
433 | 151 4 |1272| 44.5.) 98.48 98.5 60.3 (“throws 
3 


The tonnage, was somewhat low, but the elonga- 
tion was satisfactory, and the elastic limit was also 
fairly satisfactory. 


Puysicat Tests or THE Fractured CoNNECTING- 
Rop; Srarsoarp HicH - Pressure ENGINE ; 
NorMAL CONDITION BEFORE ANNEALING. 

Another portion was machined longitudinally from 

near the bottom of the connecting-rod fork, just 

above the main transverse fracture, and tensile 
tests were made thereon, with the results given in 

Table IV. 

TaBLe 1V.—Longitudinal Tensile Tests of the Fractured 
Steel Connecting-Rod Fork. Starboard High-Pressure 
Engine. Normal Condition before Annealing. 














» | on : A 
Original oy & aa fa > 
‘ Py : = 
Dimensions. ES | Ba a= , BS P 
55 g mn : 16 
125 8s Se 248i is 
} 2 an ss ig £3 2 Remarks. 
| ev > a 
Size Areain| 3% 34 of8 E® & B¢ 
in Square 23 38> $52 48 & 3s 
Inches. Inches.| 5° 94 | 22 a" |i aX 
in. | tons p.c. tons p.c. p.c. F 
500 | 196 | 14 | 15.05) 69.1 30,00 |34.4 56.1 { SKY 


The maximum strength was fairly satisfactory ; 
the elongation, contraction of area, and elastic limit 
were good, indicative of a ductile steel, as tested by 
the application of gor pe Ao apg stress. This 
method is, however, not always a criterion of the 
behaviour of a steel when under vibratory stresses 
or suddenly-applied shock. 


PaysicaL Examtnation.—-Compression Tests. 


Samples were machined from near the top of 
the fracture at the root of the connecting-rod fork, 
and compressive tests were made respectively in 
a longitudinal and transverse direction. 

Good micro-sections were also made 3 in. in 
diameter, from which to microscopically study in 
numerous places the microscopic structure and 
micro-crystallisation of the steel, as seen in section 
at various high powers of magnification. 

A portion was machined so as to make a com- 
pression test transversely to the length of the con- 
necting-rod, the piece being machined close to 
the inside hollow of the connecting-rod from the 
same positions, whence drillings for the chemical 
analyses were taken. 

The results are given in Table V. 

Tavis V.—Transverse Compression Tests of Fractured 
Steel Connecting-Rod. 





gs 8 g 2 Stress Stress Stress é 
& $s ig g when when when = 
2 . ae 3 2 Com- Com- Com- a 
R \o s pressed pressed pressed 3 
§ 288) . 25 per 37.5 per 50 per : 
w |Heieeiae] 3 Gen’, of, Cent. of | Cent. of s¢ 
» $2 $ els® a Original” =Original | Original $s 
S 3S" 2-5" Heignt.. Height. Height. <* 
in, | tons tons! tons jtons tons tons | tons in. 
per per per per 
No. aq. in. ‘q in «q. in. -q. in, 
17 .342 = 23.26 1.01 55.4 6.67 72.6 8.93 97.1 -163 
| | 


"The sample was observed when compressed 25 per cent. and 37.5 

per cent. of its original height, but there was no appearance of 
cracking. 

After being compressed 50 per cent. of its original height the 
sample was found to be sound. 

Another portion was machined so as to make a 
compression test longitudinally—i.e., in the direc- 
tion of the length of the connecting-rod. The 
results are given in Table VI. 


TaBLE VI.—Longitudinal Compression Tesis of 
Fractured Steel, Connecting-Rod. 








3 l= 2 |e Stress Stress Stress z i 
ai” ig je Z when when when £ 
Bis ie |3 s Com- Com- Com- = 
2 ie? £ | pressed | pressed pressed 6 
e/g sql, = 25 per 37.5 per 50per ~ 
= |B2 a 43\ 3 Cent. of . Cent. of Cent. of |=: 
22 2 Els2 a Original Original Original (£5 
a ja= <" me Height. — Height. Height. 3% 
in. | tons |tons| tons tons tons tons | tons | in 
per | | per per -- | per | 
No. } $q. in. . in. sq. in. /3q. in. 
1 L |.375 .110|.375 21.09 '.68| 60.7 7.14) 64.9 10.49 95.4 .178 
i ‘ { 





The sample was observed when compressed 25 per cent. and 
87.5 per cent. of its original height, but there was no appearance 
of cracking. : 

After being compressed 50 6 cent. of its original height the 
sample was found to be sound. 


Benpixc Tests oF THE FRACTURED STEEL 
_ Connectine-Rop. 

A portion was machined across the outer edge of 
the level plane at one extremity of the fork of the 
connecting-rod, and a cold bending test made, with 
the results given in Table VII. 


TapLe VII.—Bending Tests of the Fractured Steel 


Connecting- Rod. 
A ie Nato oe ee | 
Pisce Roed | Distance | 
iece Tested. stance 
tween aie Remarks. 
a i —| Supports ? 





Breadth. Depth. 





cold 


in. tons ‘Sample bent 
| through an angle of 
565 569 | 7. |. 036 4 180 deg. without 
| | | showing any signs of 
| fracture. 


Hicu-Power Microscopic EXAMINATION. 

On cutting a longitudinal section adjacent to the 
inside periphery of the hollow connecting-rod, 
near the place where the connecting-rod was 
forked, the author observed a small fine internal 
flaw extending longitudinally a distance of about 
sisin., and transversely for a distance of about ,'; in., 
as seen in section. This flaw appeared to be close 
to the hollowed inside of the connecting-rod, and it 
was of a fine attenuated character. 

Micro-sections were machined, each $ in. in dia- 
meter and ,5 in. thick, longitudinally from near 
the top of the fracture at the root of the fork of 
the connecting-rod. 

The micro- sections were carefully prepared, 
polished, and etched in very dilute acid of suitable 
strength to develop the nature of the crystalline 
structure of the steel. Numerous examinations 
were made with various high powers ranging in 
magnification from 75 to 300 diameters, with 
results as under. 

The general micro crystalline structure of the 
mass was peculiar: in many places the primary 
crystals were of a large type, and generally there 
was a want of an even, uniform, interlocking struc- 
ture, as between the ferrite and carbide of iron 
areas, of the steel. ‘ 

Many of the carbide of iron areas were long, 
narrow, and needle shaped, producing lines of con- 
siderable physical weakness, as regards resisting 
power to sudden shock. 

The more detailed crystalline formation was in 
numerous places irregular and of a spiky and aci- 
cular character ; showing, in fact, a structure in 
places almost identical with the lattice-like forma- 
tion found in cast-steel ingots, as seen in section 
at high magnification. 

The long needle-like shoots of the various crystal- 
line ramifications showed a structure ill-fitted to 
bear sudden concussional shocks. This structure 
appears to the author to be due in some measure 
to thermal and other conditions during manipu- 
lation. 

There were micro-flaws present due to the 


-|chemical impurities, but these were not in excess 


or beyond what is normal, and they were of com- 
paratively small size. 

There was, moreover, no special tendency to 
micro-segregation of these micro-flaws, so that the 
author does not regard these as being primarily 
the cause of the fracture, unless they existed in 
much greater quantity locally on the actual line of 
fracture. 

In some places in the section there was a ten- 
dency to local micro-segregation of the carbon con- 


tents. 
(To be continued.) 





RECENT SAFETY APPLIANCES FOR 
COTTON MULES. 


By J. H. Crasrree. 


Tue most prolific source of accidents in cotton 
mills is, without doubt, to be found in connecti,,); 
with the piece of machinery known as the spinnin: 
mule. The prevalence of these accidents, coup|..| 
with the obvious possibility of preventing a lar. 
number of them, has led, during the last few years 
to greater attention being devoted to this importa:: 
factor of industrial enterprise ; as few people can 
doubt the advisability of ‘doing what jamieaiahly can 
be done for the saving of life and limb. “Tha: 
workers can be protected we have ample evidenc:, 
if we will but compare the statistics of accidents 
which happened six years ago with the accessil|e 
references of to-day; and in no instance is this 
reduction more pronounced than in respect of 
portions of the mule. 

One of the most dangerous parts of the mule is 
in connection with the back shaft, on which are 
coupled several scroll-wheels ; in some cases there 
are four on either side of the headstock, two beiny 
end-scrolls and two being intermediate between tle 
two ends of the half of the mule. 

In. other cases we have one intermediate scroll, 
which is, in consequence, usually termed the middle 
scroll, . This scroll (see Figs. 1, 2, and 3, page 742) 
is a grooved wheel, having two sets of grooves cut 
spirally from each end of the wheel. A- cotton 
rope—or, to give it its technical name, a draw-band 
—is attached to each end of the scroll-wheel, so that 
when the scroll is operated the rope gathers on 
one half of the wheel, and runs off the other 
half; this will be obvious from a reference to 
Figs. 1, 2, and 3, where it will be seen that, as the 
lower rope gathers on the wheel, the upper rope 
will come off the wheel. 

The purpose of this scroll is to move the mule- 
carriage inwards and outwards in the operation of 
cotton-spinning. The traverse of this mule-carriage 
is over 63 in. of space. When the carriage rus 
outwardly over this space, the cotton threads are 
attenuated and twisted ; the upper rope gathers on 
the scroll-wheel, and the lower rope runs off the 
wheel at its opposite end. When the carriage runs 
inwardly over the 63 in., the threads are wound 
upon the carriage spindles, and made into ‘‘cop” ; 
the lower rope then gathers-on the scroll- wheel, and 
the upper rope is released front it. The outward 
run of the mule-carriage takes about ten seconds, 
while the inward run usually occupies three seconds 
only—two seconds in some mules. We therefore 
reach this important fact, that the lower rope 
gathers on the scroll-wheel at about four times the 
velocity of the gathering-in of the upper rope ; and, 
further, that since the 63-in. traverse occupies ouly 
three seconds, the lower rope gathers on the scrvil 
at the rate of 21 in. per second, while the upper rope 
will gather in at the rate of 6 in. per second. We 
note, further, that with a scroll of 6 in. in diameter 
the spiral on each half involves four adjacent 
grooves ; ina wheel of 5in. in diameter the adjacent 
grooves may be five or six; as it will be clear that 
the traversing space—63 in.—being a fixed quantity, 
if the scroll-wheel be diminished in diameter, the 
grooves, taken side by side, must be relatively 
greater in number. . We then arrive at this truth— 
that the number of revolutions of the scroll during 
the traverse of the carriage will, with a 6-in. scroll, 
be about four, and with a 4-in. scroll about six. 

Taking, therefore, a 6-in. scroll under considera- 
tion, it will be evident that if an arin or a hand get, 
by any means, between the lower band and scroll at 
the beginning of its gathering-in motion, it also will 
be gathered in, and twisted round the scroll under 
the band four times in the short period of three 
seconds. This, of course, must result, as it has 
resulted, in the loss of the hand or arm, for it is 
extremely difficult to conceive that a hand or an arm 
can be of any valuable service after its tendons, 
muscles, and vessels have been twisted and toin 
four times round a scroll-wheel. In the Lancashiie 
cotton districts several such cases have occurred. 

When the ‘‘ capture” occurs where the rope has 
already travelled over part of its course, the usual 
injury is a severe fracture of the arm or fingers, «T 
a laceration of the hand. Another crucial] fact 
comes in here. Between the outward and inward 
runs of the carriage there is a period of about two 
seconds, in which the carriage is at a standstil! ; 
the twisting of the cotton threads is then carried or. 





The spindles are in rapid motion, but the bak 
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shaft and scrolls are quite still. Then, instantly, 
the mule-carriage runs in rapidly. 

From end to end of the mule, cluse to the back 
shaft, are placed a series of weights (Fig. 4, page 742), 
about 6 in. apart, and known as ‘‘roller-weights,” 
from the fact of their keeping certain small rollers in 

sition. The roller-weights are cleaned weekly by 
‘little piecers” and ‘‘ big piecers”—boys varying 
in age from 13 to 20 years—while the machinery is 
in motion, by means of cleaning-cloths, waste, hand- 
brushes, and mops of fibres attached to the end of 

ieces of twisted wire strands. : 

It will be seen (Fig. 4) that one of these weights 
is immediately behind the scroll-wheel, and its 
proper cleaning involves great risk to the boy con- 
cerned, particularly if he should have a loose por- 
tion of his shirt-sleeve near it. It has also happened 
that a boy, during the lull of 2 seconds’ referred 
to, has thought the machine has stopped, and has 
set about cleaning the rope itself by picking off 
portions of cotton fluff. His part of the machine 
was at that time, of course, quite still* Then the 
mule runs in, and he is trapped before he can take 
his hand away. It will be evident, therefore, that 
for a part of such dangerous character an efficient 
guard is an absolute necessity. 

The efficiency of a guard must largely depend on 
its covering power, and upon the condition as to 
whether it’ materially affects the productive opera- 
tions of the machine to which itis applied. A guard 
must cover the dangerous part if it is to be of any 
practical uss. This sine gud non has been too often 
overlooked by some guard-makers, and guards have 
been provided to cover parts which are not most 
dangerous, leaving exposed parts where the risk is 
very apparent. 

Note, for example, Fig. 5, where the guard 
covers merely part of the top of the scroll-wheel, 
but leaves the gathering-in part of the draw-band 
quite open to the worker, who has to place bobbins 
in the machine within a few inches. One of these 
bobbins will be seen to the left of the plate, and 
the white spots at the foot of the picture indicate 
small earthenware cups into which other bobbins 
are set—all close to the draw-band and scroll. 
Cotton fluff will be seen to cover this guard, so 
that in the very act of cleaning the guard a great 
risk is run of getting a cloth and hand caught 
between the draw-band and scroll. 

The greater efficiency of the guard shown in 
Fig. 6 will be obvious. It covers the scroll com- 
pletely at the top, sides, and at the back, where 
the greatest danger lies from the gathering-in draw- 
bands. The cotton fluff lodging on it can be 
removed without any risk ; it keeps the scroll itself 
in a cleanly state, and therefore enhances its 
working capacity ; it does not in any way diminish 
the cutput of material, and it requires no atten- 
tion from the spinner except when he inserts a new 
draw-band; then it can be easily moved and 
replaced. 

Where scroll-guards are made of tin-ware or 
sheet steel, they should have flanges covering the 
sides of the scroll down to the periphery of the 
back shaft. There is a hole or a knot-peg in the 
side of the scroll-wheel (Fig. 5) which should be 
covered. Fingers and thumbs have been severely 
injured by these holes and pegs. 

The draw-band on the scroll is immediately con- 
nected with a series of grooved pulleys—Figs. 2, 
3, and 7, pages 742 and 743—known as draw-band 
pulleys, which have been frequent sources of acci- 
dent. It should be borne in mind that these 
pulleys, like the scroll-wheel on the back shaft, 
are reversible, moving slowly when the mule-car- 
rage is on its outward run, then stopping for 
2 seconds, then suddenly reversing, and ‘revolving 
rapidly when the carriage is on its inward run. ‘The 
fingers of boys, and men too, have often been badly 
cut by becoming éntangled in the band and pulleys 
at the moment of reversal. 

The pulleys are arranged in two ways :—Two 
pulleys are placed near the floor, and carrier pulleys 
are arranged near the ecroll, in some mules vertically 
over the floor pulleys, as in Fig. 7, page 743, and in 
others slightly out of the perpendicular, so that 
the band is inclined at an angle of about 75 deg. 
In other mules thé cairier pulleys are dispensed 
with, as in Fig. 2, page 742. 

uards for draw-band pulleys are now provided 
by all mule-makers, and many tin-plate workers. 
Exam, les of these guards may be seen on reference 
to Figs. 3, 8, 9, 10, 11, and 12. The draw-band 


pulley.cuard should covcr well the faces of the 
pulleys ; 


it should be attached to the floor by 


inserting pegs (Fig. 3), or by a screwed hinge 
(Fig. 11), and should join with the scroll-guard 
above so as to make one complete protective 
appliance for middle scroll and band pulleys. 

Ample testimony is afforded of the utility of 
these guards from ‘the fact that where they are 
fixed, accidents do not occur from these parts ; while 
the casualties from the same parts which have not 
been so guarded total several hundreds. 

In the cotton districts of Lancashire many of 
these scroll and pulley-guards are now in opera- 
tion. The cost of the scroll-guard is about 1s. 6d.,; 
and of the draw-band pulley-guard 1s. 6d. to 2s. ; 
so that for a complete mill the cost is not in any 
way prohibitive. 
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The Phase Rule and its Applications. By ALEX. FINDLAY, 
M.A., Ph.D., D.Se., turer and Demonstrator in 
Chemistry, University of Birmingham. With an Intro- 
duction to the Study of Physical Chemistry’ by Sir 
:WiiuraM Ramsay, K.C,B., ERS. London: Long- 
mans, Green, and Co. ” [ Price 5s.] Yee 

Tis volume is the first of a series of text-books 
of physical chemistry now being prepared under 
the editorship of Sir William Ramsay, and intended 
to provide students with full instruction on all the 
main divisions of the subject. As a general intro- 
duction to the series, and to the study of physical 
chemistry, the editor has written an essay, which is 
incorporated with the present volume. In this 
essay Sir William Ramsay gives an excellent his- 
torical sketch of the growth and development of the 
science of chemistry during the last two centuries, 
and especially of the new ideas which have created 
the modern science known as physical chemistry. 
His explanations of the importance of the various 
discoveries made, or theories propounded, from 
time to time are very clear and very instructive, 
and the reader will find himself carried on by the 
interest of the story, as told by one who is an 
excellent teacher as well as an eminent chemist. 

The subject discussed in the volume itself is the 
phase rule enunciated by Willard Gibbs, and 
generalised by Roozeboom, by the aid of which it is 
possible to state the conditions under which a 
chemical system can be in equilibrium. The author 
does not concern himself at all with the process of 
reasoning by which that rule was arrived at. To 
do so would involve somewhat elaborate mathe- 
matical analysis in thermodynamics, and in this 
volume there is no mathematical work whatever. 
Dr. Findlay has to deal solely with the applications 
of the rule to practical problems ; and the whole of 
his work is an exposition of the method of analysing 
by its aid more or less complex chemical systems. 
After explaining the rule itself, and classifying 
chemical systems in accordance with it, the author 
deals first with systems of one component, then 
with systems of two components, then three com- 
ponents, and finally with systems of four com- 
ponents. : 

The discussion of each of these sub-divisions of 
the subject is concise, but very clear, and the 
student who follows carefully the analysis of the 
author, in the practical examples considered, will 
not only realise the great value of the rule itself, 
but should acquire the power of readily applying 
it for himself to other problems which he may 
have occasion or the desire to study.’ Engineers, 
as a class, do not devote a great deal of attention 
to the study of chemistry, and perhaps this is 
natural enough ; but at the same time there are 
points at which chemistry and engineering come’ 
very close together, and a knowledge of the prin- 
ciples of chemistry cannot fail to be useful to ‘the 
engineer. In such matters, for example, as the 
strength of materials—say, carbon steels—a know- 
ledge of the chemical structure of these steels is all- 





thoroughly, but concisely, with special branches of 
that science ; and we feel sure that if the authors 
of later volumes are as successful in their treatment 
of the subjects allotted to them as Dr. Findlay is in 
this—the first—volume, the success of the series is 
assured. The subject with which Dr. Findlay has 
had to deal is not in any sense ‘‘ popular,” nor duces 
it lend itself to popular treatment ; but the earnest 
student of chemistry will appreciate the importance 
and value of the instruction given in these Pages, 
and the lucidity'of' the writer's exposition. The 
volume itself is neat and attractive in appearance 
and reflects credit on the publishers. 


The Life of Robert, Napier. By Jawxs Napier, M.A., 
> F.RS.E., &e: Edinburgh: William Blackwood and 


<< Sons, 

It is almost impossible to over-estimate the value 
of the service rendered directly and indirectly to 
the science of enginéering by the Napier family. 
Descended from blacksmiths, who carried on busi- 
ness in Dumbarton from early in the eighteenth 
century, there have been successive generations, each 
of them rendering signal service to engineering and 
mechanics.” At the end of the eighteenth century, 
the family had in“ their smithy two steam-engines 
at work, one blowing a cupola, the other, of the 
Newcomen type, working a primitive boring-mill ; 
and with these and other appliances the firm com- 
pleted many of the cannon then cast in the West 
of Scotland. Two cousins, David Napier and 
Robert Napier, born at Dumbarton, the one 
in 1790 and the other in 1791, were the pro- 
genitors of the Clyde marine engineers. David 
Napier was more ingenious, and, perhaps, more 
scientific in his methods, but. Robert was un- 
doubtedly a scrupulously accurate engineer, and 
the superior man of business, and thus attained the 
greater success, conferring the more lasting benefit 
to the science and industry. David’s father had 
been in better circumstances, and David himself 
was able to start business first, and’ thé story of 
his lifé forms one of the midst interesting chapters 
in this biography of his cousin. David” assisted 
in the manufacture of the’ machinery“ of © the 
Comet, and, réalising the immense potentiality of 
steam for’driving boats, erected works at Cam- 
lachie. Here he conducted experiments with models 
with the view of determining the most suitable form, 
doubtless influenced by the work of Bossut on the 
‘* Resistance of Fluids.” The experiments were 
carriéd out with tHe simplest of appliances, but 
they gave most effective results; he dragged the 
model through the’Camlachie burn by a rope wound 
round ‘a drum {mounted on a suitable framework, 
with a’ hanging weight actuating the drum‘ and 
pulling the boat model. The speed of rotation of 
the drum, considered with reference to the weight, 
therefore gave a comparative measure of the resis- 
tance to propulsion. * Beginning with block form, 
he ‘‘fined” the entry until he got the maximum 
propulsive efficiency, whereupon he built a steamer 
on these lines, which marked a great departure so 
far as form was concerned, This vessel was the 
Rob Roy, which, in 1818, instituted steam com- 
munication for the first time between Greenock 
and Belfast, and. was afterwards transferred to 
the Channel service ; when, upon purchase by the 
French Government, she was re-named the Henri 
Quatre. This, too, was the beginning of a series 
of steamers constructed by David Napier. He 
carried out improvements on the surface condenser, 
the steeple engine, feathering-paddles and screw- 
propellers; he also designed a rotary engine, a float- 
ing battery (of the Monitor type), in which he 
proposed to fit breech-loading guns ; while in con- 
nection with the’ steam service in the West of 
Scotland he ran steam carriages on the highway ; 
and it is interesting to recall that the Napiers 
now prominent as manufacturers of motor-cars are 
descendants of this early automobilist. 





important, and intimacy with the methods by which | 
the conditions of equilibrium in solid solutions may | 
be studied, and the changes taking place in thei | 
with temperature and pressure changes, is both de- 
sirable and instructive. For this reason engineers 


This review of David Napier’s work from the 
biography now issued is justified, because it was 
partly due to him that Robert got a firm footing. 
Robert had his early financial struggles ; but his 
marriage to David’s sister, his renting of the 





will not find it out of place to give attention to a 
volume like that now under notice, in which matters 
such as these are considered. In discussing solid | 
solutions the author gives a good deal of attention | 
to iron-carbon alloys. * 
The science of physical chemistry is progressing | 
very rapidly, and with progress it becomes more | 
and more important. There ought therefore to be | 





room for a series of little text-bcoks Cealing'! 


Camlachie Works, and subsequently of. David 
Napier’s Lancefield Works, were material factors 
in his success. These were small beginnings, how- 
ever, as the rent of the Camlachie Foundry (takin 
over in 1821) was only 3001., including the use of 
tools. The Vulcan Works were taken over in 
1830, and the Lancefield Works were purchased for 
20,0001. in 1841. Robert Napier built his first steam 
marine-engine in 1823, although he had previously 
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constructed several land engines ; the horse-power 
of this engine was 33 nominal. His first ocean- 
Steamer engine was built in 1837, and was of 330 
nominal horse-power, while his first British Govern- 
ment contract was in 1839, the nominal horse- 
power being 280. The.first Cunard contract was, 
of course, in connection with the. pioneer. boats of 
1840, when the line was founded, the engines being 
of 420 horse-power, and the cost. 32,0001. for each 
vessel. The first ship built was in 1841, when he 
commenced his original Govan yard. 

It is not possible to review at length the splendid 
work done by Robert Napier ; indeed, it is scarcely 
necessary, because his work is so well known. His 
strong outstanding characteristics were his recti- 
tude and his determination to produce good work- 
manship. In the earlier years of the marine 
engine he recognised that reliability was very 
essential, and that he could only build up a 
business on such sound basis. The London engi- 
neers yreatly resented work: going .to the Clyde 

Tms, and the comments on this point quoted in 
this biography are certainly amusing. Ultimately, 
however, the London clients recognised that good 
work could come out of Glasgow. . The story of 
the association of nape coe with Assheton-Smith is 
accorded a separate chapter in the book ; and one 





(For Description, see Page 740.) 


ay VET FT Ww "7 OY 


I 


| 


a Sete - 


Fic. 8. Guarp ror Draw-Banps. _ 








Fi 


Fic. 11. 


Hincep Guarp For Draw-Bar 
PULLEYS, 


fully realises how valuable the close connection 
between the two became to marine engineering. 
Assheton-Smith had to relinquish his position on 
the Royal Yacht Squadron, because they would not 
admit a steam-yacht. Robert Napier in -twenty-one 
years engined for him nine boats, the hulls of several 
of which he also built ; each marked an advance on its 
| oamatape yer and did much to win opinion in 
avour of steam-yachts. His Berenice, built for the 
East India Company, was also a useful advertise- 
ment. She cost 30,000/., and her mean speed on 
the 12,000-mile voyage to India was about 8 miles. 
It was in this vessel that Napier first. introduced 
his expansion valve ; and the MO results given in 
the book show that when this valve was in use the 
coal burnt for the same speed (10 knots) was 14 cwt. 
per hour, as compared with 20 cwt. when the valve 
was not in-use. The results of the Berenice’s 
running were chiefly instrumental in securing 
Napier his first contract from the Admiralty, against 
London prejudice. One outcome of this prejudice 
was a demand from the Government for a return 
of the cost of repairs in various warships engined 
by different firms. The table reproduced indicates 
that the expenses of repairs per day during commis- 
sion in warships of that era (1839-43) ranged from 
19s, 83d. to 10d. Napier’s two ships, the Vesuvius 
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and Stromboli, came out lowest—one at 10d. and the 
other at 1s. 54d., whereas the next lowest cost7s. 6d. 
per day.. We note, further, that the proportion of 
time.such vessels were. under repair is very large ; 
the two Napier ships were only 4.2 and 5.4 percent., 
while others ranged from 18.9 to 33.5 per cent. 

The story of the organisation of the Cunard Com- 
pany is told at considerable length, as Robert 

apier acted a very prominent part, especially in 
the evolution of the design. of the first ships. The 
details published, although not new, are complete, 
and are certainly most instructive, and will be very 
useful to the future historian. The organisation of 
the latest Govan yard and the beginning of iron- 
clad building naturally form interesting subjects for 
treatment : Robert Napier built one of the first two 
ironclads. constructed for the- British Navy—the 
Black Prince. We could have wished, however, 
that the biographer had made definite reference to 
the part which Sir John Brown and his coadjutors 
at Sheffield played in the rolling of armour-plates, 
which made these ironclads a possibility. Although 
probably unintentional, the impression might 
conveyed to the layman reader of the book that 
Robert. Napier himself had. succeeded in producing 
those armour-plates, 

One of the remarkable traits of character was 
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the great discrimination shown in the choice of 
assistants ; and there can be no doubt that Robert 
Napier’s enthusiasm and his sound mechanical 
genius have indelibly stamped themselves upon 
succeeding generations. To name but a few of the 
engineers and shipbuilders who passed under his 
fostering care, we have Randolph and David Elder, 
the founders of the Fairfield establishment; Sir 
William Pearce; Dr. Kirk ; William Denny,. the 
founder of the present Dumbarton firm, now carried 
on by his nephews; Walter Brock, the present 
managing director of the Denny firm; William 
“Beardmore, the well-known armour-plate maker ; 
Todd ‘and McGregor, who founded the shipyard 
owned by Henderson, and many others. Even the 
giant oak, however, if robbed of all its vigorous 
offshoots, may in the end suffer in vitality ; and it is 
‘ a matter of keen regret to all who watched, and 
who now read of, the development of Robert 
Napier’s genius and works, to find that the name of 
Napier is no longer among the great shipbuilders of 
the Clyde, although, as we have said, Robert 
Napier’s influence and example continue in the 
most direct form to make for the prosperity of the 
district and industry for which he did so much. 
James Napier, his biographer, has therefore done a 
useful service in placing on record, in so complete 
and correct a form, the story of an exemplary life. 
Die fiir Technik und Praxis wichtigsten Physikalischen 

Grissen in systematischer Darstellung, sowie Die alge- 

braische Bezeichnung der Grissen, Physikalische Mass- 

systeme, Nomenklatur der Grissen und Masseinheiten. 

By O1or Linprrs, Maschinen-und Elektro-Ingenieur. 

Large octavo, 396 pages, with 43 text figures. Leipzig: 

Jiéh and Schunke. 1904. [Price 10 marks. ] 

Tae author, Mr. O. Linders, of Leipzig, has a two- 
fold object in view. The first is expressed in the 
first half of the rather long title, ‘‘The most im- 
portant technical and practical physical quantities 
in systematic exposition.” He wishes to expound 
the principles and units upon which our measure- 
ments and calculations are based in systematic 
sequence, and his volume may, in this respect, be 
characterised as an introduction to applied science. 
He appeals to the young student, and does not 
assume a knowledge of higher mathematics and 
physics. The principles are elucidated by simple 
arguments. The reader is taken from geometrical 
quantities and units to thermal, optical, electro- 
statical, magnetical, electro-dynamical, and electro- 
magnetical science. In the sections on mag- 
netism and electricity, to which the author devotes 
particular attention, we meet with somewhat 
original mechanical and hydraulical analogies, and 
the dimensions of the expressions are duly ex- 
plained. But we have no exemplifications what- 
ever, not even hints, as to the way in which 
we pass from one system of units to another, 
and how problems may be approached. Nor can 
the volume be called a book on units and constants ; 
for the values of the constants, which abound in 
strangely-looking symbols, are not, as a rule, given. 
The term ‘‘mechanical equivalent of heat” is 
missing from the alphabetical index, though we find 
something on the subject in the introduction and 
under ‘‘ Quantity of Heat” and ‘‘ Joule,” and the 
word ‘‘ entropy’ seems to be altogether absent. 

The choice of suitable symbols is the other 
problem of the author. He regrets that there is 
so little uniformity in the use of symbols, and, in 
fact, very little logical consistency in their selection. 
As chief of technica! bureaux, he has often had to 
notice how the young engineers, trained in various 
institutions, struggled with the different symbols 
employed by various authors, who, frequently 
enough, it must be granted, do not even con- 
sistently adhere to their own symbols in one and 
the same communication. We should submit, how- 
ever, that writers, particularly in Germany, where 
the author resides, kote of late shown a very com- 
mendable consistency in this respect; the same 
symbols are often applied throughout a volume, as 
in the standard engineering manuals. 

But the practice is not general yet, and the 
author has certainly reason to complain. The 
remedy which he suggests does not look so simple 
as it may read. He distinguishes the geometrical, 
thermal quantities, &c., by letters from different; 
alphabets, and as our units and coefficients have be- 
come exceedingly numerous, he enlists the services 
of the Russian, in addition to the Roman, Greek, 
and German alphabets. Thus he recommends 
Greek characters for geometrical quantities ; plane 
arcs are to be expressed by a, angles in d 
by 8 and 8, &c.; mechanical quantities are also 





written in Roman capitals and small letters, and 
their coefficients marked by K with letter indices, 
always to be placed below. Thermal quantities are to 
be marked by German capitals, the coefficients to be 
distinguished by the corresponding indices ; optical 
quantities are treated similarly; acoustics are not 
discussed. Electrostatical quantities are expressed 
in Russian capitals, their coefficients by two Ger- 
man k’s; Russian capitals also serve in magnetism, 
this time combined with other coefficients ; electro- 
magnetic quantities are expressed in German 
capitals, with special coefficients, and so on. 

The book contains many pages of units and their 
coefficients and dimensions, and as it is very well 
stocked with cross - references, and has been 
printed in excellent type and revised with very 
great care; we have not noticed any misprints. 
But many of the symbols certainly look odd. 
Mr. Linders gives both the printed and written 
characters, and though he does not apply the 
latter fortunately, we candidly confess that we 
should not care to revise a proof in which Russian, 
Greek, German, and Roman characters, small and 
big, occur in non-political harmony. Further, to 
distinguish what he briefly terms philosophical 
units from technical quantities, he suggests the use 
of three other symbols—the small circle which 
the Swedes place over their ‘‘a” to give it the 
‘*o” sound ; the ~ of the Spanish orthography, 
now employed to indicate periods ;and a line. - The 
two former are to be placed above the respective 
letter, the line below it, as if we meant to under- 
line that term. We are afraid that the praise- 
worthy striving after uniformity would end in 
hopeless confusion. _We are quite aware that 
German letters are already used to a certain 
extent ; but they would become a worry to the 
writer, compositor, and editor if their use were not 
restricted, and we do not believe that the Russian 
symbols will become popular. It must, however, 
be conceded that of Mr. Linders’ 150 symbols, 
which would suffice for ordinary purposes, only two 
are Russian letters, and that the agitation in favour 
of universal symbols is gaining ground. 

We finally come to the nomenclature. The 
author would prefer international names, like 
forzaro (force), polaro, &c., with a kind of Italian 
ring about them, and he would distinguish them by 
the prefix me (mechanical), ma (magnetic), el (elec- 
tric), &c. He does not push these proposals, but 
the prefix suggestion appears to deserve attention. 

Questions concerning symbols and nomenclature 
are best left to committees, who bring their recom- 
mendations before congresses. The author has 
chosen the book form to make his views known; and 
as he chiefly appears to aim at explaining the prin- 
ciples and logical connection underlying our units, 
that form was the most suitable to be adopted. We 
should explain that he is able to leave some of the 
favourite symbols of the electrician—e.g., E and R— 
untouched. Though his lists are long enough, they 
do not contain several of the symbols which the 
German electro-chemists recommended to the Berlin 
Congress for mppried Chemistry last summer. On 
that occasion “Professor A. A. Noyes objected 
that the proposals were neither sufticiently con- 
sistent nor comprehensive to be systematic ; and 
he produced a formidable list of his own. We have 
had many such systems since the days of the 
Chicago Congress of 1893. The Berlin Congress pro- 
yisorily sanctioned the committee’s proposals of 
Nernst, Strecker, and Warburg. Professor Strecker 
has meanwhile compiled a summary of symbols as 
recommended by various societies and scientists, 
and the question has been discussed again by the 
congresses which met at St. Louis, but we do not 
know if Mr. Linders found an opportunity to 
plead his case. 

Irrigation Engineering. By Hersert M. Witson, M. 
Amer. .E., pher and former Irrigation 
Engineer, U.S. Geological Survey; Author of ‘‘'Topo- 
graphic Surveying,” &c. Fourth Edition, revised and 
enlarged. 1903. New York: John Wiley and Sons; 
London : Chapman and Hall, Limited. [Price 17s. net. } 

Tae subject with which this volume deals is one 

of great importance, and one which offers a field of 

labour to a large number of engineers. It is not, 
however, a new subject, nor is the practice now 
= changing owing to important develop- 
ments. In different parts of the world there are, 
from time to time, new irrigation works erected, 
and these may have a great interest for engineers, 
either by reason of their magnitude or on account 
of special difficulties which have to be overcome ; 
but the principles of construction are now fairly 





well settled. .. It follows that a text-book on irriga- 
tion engineering cannot have the freshness it would 
possess if the author were dealing with a new and 
undeveloped branch of engineering science; and in 
dealing with such a work it is not necessary to 
review in detail the different sub-divisions of the 
subject followed by the author, but rather must 
we consider the manner in which the principles are 
expounded and the use he niakes of actual engi- 
neering structures as illustrations of those princi- 
ples. Im the present case this task is the more 
easy, as the work does not now appear for the first 
time, but has already commended itself so fully to 
the class for whom it is intended as to have reached 
a fourth edition. 

This work is from the pen of an American 
writer, and the present, revised edition is issued 
now, as the author tells’ us in his preface, on 
account of the fact that the United States Legisla- 
ture has recently passed a law whereby, for the 
first time in the history of that country, ‘‘ provision 
has been made for the systematic construction on a 
large scale of public works other than those for 
river. and harbour improvement.” There will 
therefore be much work for American irrigation 
engineers to do; and to them this volume will be 
especially useful; but it has also an interest for 
engineers in this country. The author has covered 
the whole field in such a manner as to give the 
student very sound instruction in the theoretical 
principles of irrigation engineering, and a very 
excellent survey of the different methods of apply- 
ing these principles in practice. The first part of 
the volume deals with hydrography ; and under this 
head the author discusses such matters as rainfall, 
evaporation and absorption; drainage, and the 
harmful consequences where this is defective ; the 
quantity of water required for proper irrigation, 
and the measurement of the flow of water ; and, 
finally, sub-surface water sources, and the use of 
sewage for irrigation. Part II. is devoted to 
canals and canal works, and Part III. to storage 
reservoirs. Each of these subjects is discussed in 
detail, and the engineering features of each type 
of structure are clearly explained. - The author 
illustrates the lessons he desires to teach by very 
copious references to actual works in all quarters 
of the world, a very large number of such illustra- 
tions being drawn from structures in our own 
Empire of India. The diagrams and plates—the 
latter being mostly reproductions of photographs— 
are all excellent, and serve a very useful purpose. 
Our opinion of the work, as a whole, is that it is 
well adapted to the needs of the student who 
desires to take up irrigation engineering, and that 
it will enable him to enter upon practical work with 
a sound knowledge of the principles of the subject 
and a good idea of the modern methods of con- 
struction. 
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LOCOMOTIVES AT THE ST. LOUIS 
EXHIBITION, 


By H. W. Hansury, Assoc. M. Inst. C.E. 


THe Locomotives Burtt at THE RoGERs 
LocomotivE Works. 


To those in anyway interested in the subject, 
the wonderful advances made in the construction 
and design of locomotives during the last sixty or 
seventy years cannot, we think, be more forcibly 
brought home than by viewing the enormous collec- 
tion of locomotives which has been gathered together 
in the Transportation Building at the St. Louis 
Exhibition. The extremely interesting exhibit of 
the Baltimore and Ohio Railway Company, which, 
as our readers will be aware, consists of an historical 
collection of models and of actual locomotives in 
use at the earliest times down to the present day, 
is itself a wonderful object-lesson in this progress. 
When we turn from the old ‘‘Sandusky ” in this 
collection—the first locomotive built by the Rogers 
Company, or, as the firm was then styled, Messrs. 





Rogers, Ketchum, and Grosvenor—to those built 
by the firm at the present day, we can only pause 
and wonder at the marvellous improvements which 
have been made since that engine first ran upon the 
road. Built in 1837, this locomotive—of which we 
annex an illustration—weighed scarcely 10 tons, 
while the ‘‘modern mighty mammoth space-an- 
nihilators ” (we cannot here resist quoting the 
grandiloquent phraseology of an American writer) 
weigh in many cases ten times as much, 

It is not our intention, however, in this article 
to pursue the comparison further, but to describe 
the modern locomotives which are to be seen at 
the Exhibition, and which have been built by the 
firm to which we have just referred—we mean the 
Rogers Locomotive Works. 

Of these, four locomotives constitute the exhibit 
of the firm, while a fifth, which was built for service 
on the Baltimore and Ohio Railway, is included in 
that company’s historical collection, and in it is 
representative of the modern freight engine. In 
our fourth article on the ‘‘ Locomotives at St. 
Louis,” on page 873 of our last volume, we have 
already very briefly described these engines; but 
we-are now in 4 position to deal more fully with 
them. 

On our two-page engraving this week we give re- 
productions of photographs, either of the actual loco- 
motives on exhibition, as in the case of that for the 
Illinois Central Railroad (Fig. 2), and of that for 
the Baltimore and Ohio Railroad (Fig. 3), or of an 
exactly similar locomotive built and ordered at the 
same time, as in the case of the remaining locomo- 
tives (Figs. 1, 4, and 5), which are respectively for 
the Illinois Central Railroad, the St. Louis South- 
Western Railroad, and the Great Northern Railroad 
(U.S.A.). 

The first to which we shall refer is a locomotive 
of ordinary standard gauge—4 ft. 84 in.—namely, 
‘No. 1017.” This engine is of the ‘‘ Atlantic” 
type, and is intended for service on the Illinois 
Central Railroad, being one of an order.for twenty 
similar engines which has recently been executed. 
On our two-page engraving, Fig..1, we give a 
photograph of ‘‘ No. 1005,” one of this order and 
similar in all respects to ‘‘ No. 1017,” no photo- 
graph of the particular engine to which we: are 
referring having been taken. On page 754 we give 
in Fig. 6 a general view, while several end views 
and sections are shown in Figs. 7, 8, 9, and 10. 
From these views the main characteristics of this 
locomotive can be seen. 

The boiler is of steel, and of the extended wagon- 





top type, a type in more general use than, perhaps, 
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CONSOLIDATION-TYPE LOCOMOTIVE FOR THE ILLINOIS CENTRAL RAILROAD. 
CONSTRUCTED AT THE ROGERS LOCOMOTIVE WORKS, PATERSON, NEW JERSEY, 













any other in the United States. It is intended for 
a working pressure of 200 lb. per square inch, and 
the barrel has an inside diameter at the first course 
of 66 in. The barrel is composed of three separate 
lates, the first and second from the front end 
ing §3 in. thick, and the third, upon which the 
main dome is situated, }#in. In addition to the 
dome just referred to, an auxiliary dome, to the top 
of which are fitted two safety valves, each having a 
diameter of 3} in., is also provided, this being on 
the boiler cover-plate, about midway between the 
main dome and the cab front. 

The front of the fire-box shell at the saddle is 
shaped as shown in Fig. 6 to clear the second pair 
of driving-wheels, and the door-plate slopes forward 
from the top to the bottom in the manner usual 
in boilers of American design. The boiler is 
lagged with magnesia lagging, the clothing being of 
planished steel plates. 

The fire-box, in which/it is intended to burn 
bituminous coal, is also of steel, the sides, back, 
and crown-plates being ,, in. thick, and the 
tube-plate 4 in. thick. One fire-door is provided. 
The fire-box is 102 in. in length and 72 in. in width, 
while the grate area is 50.7 square feet. The tubes, 
ef which there are 335, are 11 W.G. in thickness, 
2 in. in outside diameter, and 16 ft. 10 in. in length, 
the material of which they are made being charcoal 
iron of special quality. A heating surface of 3051.8 
square feet is given by the tubes and 179.7 square 


feet by the fire-box, so that the total heating | 


surface for the boiler is 3231.5 square feet. 
2'wo injectors are provided, the one, a “‘ No. 11 
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Simplex,” being situated in front of the cab on the 
aay side of the engine, the other, a ‘‘ No. 11 
Ohio,” being on the same side in a position slightly 
above the former, and within the cab. The feed- 

ipes from these injectors pass along the boiler- 

rrel parallel to each other, and are attached to a 
common casting situated on the front plate of the 
barrel, and having one entry only into the boiler. 
pa sand-box, bell, and head-lamp are pro- 
vided. 

The cylinders are situated outside the frames. 
They are 20 in. in diameter and have a 28-in. stroke. 
Lubrication is provided by two triple sight-feed 
lubricators situated within the cab. Stephenson 
motion, acting upon the valve-spindles through 
rocking-shafts, is employed, the valves being of the 
ordinary balanced slide type. The reversing links 
are built up with distance-pieces, secured at each 
end between the curved portions by bolts. This 
form of link, although greatly in vogue in America 
for many years, is getting somewhat old-fashioned, 
and the solid link in general use in this country is 
now more usually adopted. It will be noted that 
the upper slide-bars are broadened out above the 
c ead shoes, so as, no doubt, to prevent sand 
or other gritty matter getting between the cross- 
head and the ag and cutting up the bearing sur- 
faces. The coupling and connecting-rods have 
‘* strap” ends, the front end of the latter excepted, 
which is solid and bushed in the usual way. Both 
rods are of I section. 

The frames are of the bar type throughout, and 


each is in two portions, not including the supplemen- 
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tary bars, which are Lolted to the front ends for the 
purpose of carrying and securing the cylinders. In 
the one portion are the boxes for the driving- 
wheels, and in the other ‘those for the trailing- 
wheels, the two being bolted together in the usual 
way, at a point somewhat in advance of the saddle- 
plate. of the boiler. (See Fig. 6.) The frames 


throughout are 4 in. thick. 

| The coupled wheels, of which there are four, 

ing of the ‘‘ Atlantic ” type, as we have 

already mentioned, are 79 in. in diameter over the 

tread, with cast-steel centres, and tyres 34 in. thick 
7 


| the engine 





by 5} in. wide. The coupled wheel-base is 7 ft. 3 in.. 
‘the total for the engine being 27 ft. 9in. Iron 
| axles are used, the journals being 9} in. by 12 in. 
‘in the case of the drivers, while those of the 
| trailers—these wheels being 48 in. in diameter over 
the tread—are 8} in. by 12 in. The leading four- 
wheeled bogie has steel-tyred wheels, 33 in. in 
diameter over the tread, and are like the other 
engine wheels in that they are of ‘‘ spoke 
pattern. . 

A roomy cab, with sliding windows and with 
extending beyond the engine so as to cover 4 

rtion of the tender foot-plate, is provided. The 
interior is lined with yellow pine, and fitted with 
the customary seats for the driver and fireman. 

With regard to the tender, it is of the usual type 
and construction in vogue in America, and carried 
on two four-wheeled bogies; a full description, 
therefore, being hardly necessary. The main frame 
is of 12-in. channels. The bogie frames are of 
pressed steel, which, we may observe, is becoming 


Tc vf 






































Dec. 2, 1904.] ENGINEERING. 747 
. = % 2 : Tons. 
THE TELAUTOGRAPH. fiend naam 
CONSTRUCTED BY THE NATIONAL GRAY TELAUTOGRAPH COMPANY, NEW YORK. Total weig of engine in full working re 
ve ~ Total weight of tender in full working 
Total weighi of engine and tender “1408 





Fia. 1. 





Fie. 2. 


LINE WIRES 






Fig.3. 


TRANSMITTER 


| 






[Ov (AMP 
wr Tzi 


* very common form, and apparently gradually , space for 7000 U.S. gallons (5600 English gallons) 

qeereoding the diamond pattern bar and other bar and coal space for nearly 14 tons is provided. In 

age tender bogie-frames. The bogie-wheels| concluding this description we append the follow- 

oe ’ in. in diameter over the tread, and have| ing particulars of the distributed weights, €c., in 
hires of pressed paper and steel tyres. Water full working order ;— 
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The next engine among those we are describing 
is of the Consblidation type, of the standard gauge, 
and intended for the same railroad—viz., the Illinois 
Central—as the passenger engine with which we 
have just dealt. As in the case of this second 
engine, we publish a reproduction of a gre ay, 
in Fig. 2 on ovr two-page engraving, while on 
page 746 we give in Fig. 11 a general elevation, 
and in Figs. 12, 13, and 14 various sectional views 
showing the leading details of design. Both boiler 
and fire-box are of steel, the former being of 
the extended wagon-top type, and similar in 
many respects to that of the passenger engine, as 
a comparison of the leading particulars of each will 
show. The general characteristics of design, as 
regards smaller details, such as the arrangement of 
the injectors and pipes, for instance, are the same 
on both engines, while special parts—for example, 
the safety valves—are identical in both cases. 
Herewith we give the principal particulars :— 
Diameter of boiler-barrel inside (first 


course) ... ai en ne a 66 in. 
Thickness of barrel-plates (first and 
second courses) ... “aa a “s D hsg 
Thickness of barrel-plates (third course) a: 
Number of boiler-tubes ... ae st 
Gauge of boiler-tubes_... 11 W.G. 
Length of boiler-tubes ... ces «. 14 ft. 7 in. 
Diameter of boiler-tubes, outside —_... 2 in. 
Working pressure... Ke a .- 200 1b, per 
. in. 
Thickness of fire-box tube-plate __... 7 in. 
a ‘a crown, sides, and 
back plate Aes! ry é oe {yin 
Length of fire-box 38 re oh 108 in. 
Width of __e—, te if ie 72 in. 
Area of grate... $e : ... 54,09 sq. ft. 
Heating surface—tubes... ... 2657.7 8q. ft. 
a fire-box ac NS 
és total ... .. 740, 


The frames are of bar type, 4 in. in thickness, 
and each in one piece, the cylinders being attached 
to them by means of separate bars, after the usual 
American practice. “Fhe coupled wheels are 56} in. 
in diameter on tread, and have cast-steel centres 
of spoke pattern. The tyres of these wheels are, 
34 in. thick by 5} in. wide, with the exception of 
those of the third pair, which have plain rims and 
are 34 in. by 64 in. Iron axles are used, as in the 
case of the passenger engine, the journal dimensions 
being also identical—namely, 9} in. by 12 in. The 
total wheel-base of the engine 1s. 24 ft. 8 in., the 
wheel-base of the coupled wheels being 16;ft. The: 
leading truck is of radial type, the wheels 33 in. in 
diameter, and the centres, like those of the coupled 
wheels, of spoke pattern. . 
The cylinders are situated outside the frames, 
and are 20 in. in diameter, the stroke being 28 in. 
The valves are of the usual balanced slide type. 
Reversing is accomplished by means of the Stephen- 
son link-motion, which is operated by hand in the 
ordinary way, by a lever in the cab. 
The total weight of this engine in full working 
order is 85 tons, of which 73 tons is carried on the 
coupled wheels, and the remaining twelve on the 
truck. The accompanying tender is identical with 
that of the passenger engine we have just de- 
scribed, which weighs 65.5 tons in working order ; 
this therefore gives a total weight for the engine 
and tender of 150.5 tons. The number of the 


engine is 751. 
(To be continued.) 





THE TELAUTOGRAPH. 
Tue telautograph, or automatic reproducing tele- 
graph, has been well known for many years, but-in this 
country it has never found much — ss trae 
In America, the National Gray Telautograph Company, 
of New York City, has introduced a number of modi- 
fications ; and the instruments they manufacture, and 
which they showed at the St. Louis Exhibition, have 
found a useful field in the United States. We illus- 
trate in Figs. 1 to3 on this page the latest arrange- 
ment of transmitter and receiver by which the 
message, or design, inscribed on a paper at one end of 
the line, is at once reproduced automatically at the 
other end ; the reproduction is made at the same time as 
the .nessage is written, or a sketch drawn, and all the 
characteristics of the original handwriting are repro- 
duced. The message. is written in pencil upon a roll 








of paper 5 in, wide, and js reproduced in ink at the 
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distant station. Anyone who can write can operate 
the transmitter ; the receiving of a message is entirely 
automatic, and requires no supervision. A transmitter 
and receiver, constituting a set, are associated to- 
gether for use at each station; this equipment is 
connected by two line wires with the distant station, 
or with a ‘‘ central” exchange or switchboard. Each 
set requires a direct current equal to 1 ampere at 110 
volts ; this can be taken from the ordinary electric- 
lighting mains. 

A general view of the instrument is given in Fig. 1 ; 
Fig. 2 shows.the internal mechanism, and Fig, 3 is a 
diagram of connections. The motion of the transmitting- 
pencil in writing is resolved, by a system of levers, 
into two component rotary motions, which are used to 
control and vary the currents in two distinct electrical 
circuits, By the action of the two variable currents 
on the electro-magnetic mechanism in the receiver, the 
two component rotary motions are reproduced, and 
by their combined action on a second system of levers 
the receiving-pen is caused to duplicate the motions of 
the transmitting-pencil. Attached to the pencil a, 
Fig. 3, near its point, are two light levers ¢ 6, hinged 
at their junctions to the pencil. The motions of these 
levers are communicated to two shafts ¢c c, to each 
of which is attached an arm, carrying at its outer 
end a contact roller dd. These rollers move backward 
and forward upon the surfaces of two arc-shaped plates 
e¢, and also at A A, Fig 2, wpon which resistance 
wire is wound; they are so connected as to form 
part of the power circuit. The motion communicated 
to the rollers by the pencil serves to cut resistance in 
or out of the two line circuits which are connected to 
the rollers, and thus two independent variable line 
currents are obtained. 

In the receiver, Fig. 3, there is a strong electro- 
magnet, excited by a local current, which has in its 
circuit two annular air-gaps, across which the magnetic 
field is practically uniform and constant. In these 
annular spaces there are suspended by springs two 
light coils of fine copper wire, capable of being moved 
vertically, and connected in such a manner as to be tra- 
versed by the two variable line currents from the trans- 
mitter. These coils are drawn down, by the magnetic 
action of the field on the currents in the coils, into the 
annular spaces, against the pull of the springs, more or 
less strongly, according to the strengths of the two 
line currents. Each coil is attached to a shaft by 
a bell-crank arrangement, and to these shafts there is 
secured a system of levers, similar to that at the 
transmitter carrying the receiving-pen at the junction. 
The shafts are turned by the pull of the magnet upon 
the coils, and the motions of the transmitting-pencil 
are thus reproduced. 

The switching on of the transmitter by means of 
the ‘‘ master-switch” at the transmitting end auto- 
matically brings fresh paper to the writing surface 
from a roll beneath the transmitter; it also throws 
the receiver at the distant station into action, shift- 
ing fresh paper into position, energising the field 
mignet, and raising the pen from the ink-well. 
When the transmitter is switched off, all the power 
circuits are opened, and no current is consumed at 
either end. 

The line currents which operate the suspended coils 
of the receiver are small,-and are not affected by 
induction from other wires near them, nor are other 
cgnductors, such as telephone wires, affected by the 
telautograph currents, even if suspended on the same 
pole-line, or in the same cable. A small spring switch, 
called the ‘‘ under-platea contact,” is placed beneath 
the writing platen at the transmitter, and is opened 
or closed according as the pencil is pressed upon or 
raised from the paper. This controls an induction coil, 
from which induced vibratory currents are obtained. 
These currents pass over the line and through a suit- 
able relay in the receiver, and operate the pen-lifting 
magnet ; thus the pen is raised from the paper or 
lowered to it in unison with the movements of the 
transmitting-pencil. The slight vibrations aid also in 
decreasing friction in the receiver, and facilitate the 
flow of ink from the pen. The ink is supplied from 
a bottle at the left of the receiver-platen, the pen 
being filled every time the paper is shifted ; when the 
instrument is not in use, the pen rests with its tip 
immersed in the ink, and is therefore always filled 
and ready for service. The writing space at the 
transmitting end is 2 in. long and 5 in. wide, affording 
room for three lines of ordinary sized hand-writing 
5 in. long. In this space the writing is done, and, 
when filled, a simple movement of the switch in the 
transmitter brings fresh paper into position at both 
ends of the line. For calling up, or other signalling, 
an electric bell is attached to each set, a push-button 
serving to operate it. 

Among other applications, the telautograph has 
been adopted by the United States Army for use in 
transmitting messages from the range-finding stations 
of the coast defences to the long-range guns, tele- 
phones having been found unsatisfactory for this ser- 
vice, because they becime disabled by the unavoidable 
concussion, which, we are told, does not affect the 
telautograph. 








NOTES FROM THE UNITED STATES. 
- PuitapetpHiA, November 21. 

Tue general upward tendency in iron and steel 
prices continues, and prices have reached a point 
which has deterred a number of large consumers —-but 
not all of them, by any means—from contracting for 
forward delivery. Quite a number of large contracts 
have been placed for delivery of iron and steel pro- 
ducts next spring. The strength ofthe market is due 
in the first place to the sudden precipitation of a num- 
ber of big orders and a somewhat general buying 
movement, and to the fact that stocks have been 
practically exhausted in all lines. The remarkable 
advance in pig iron has checked buying among the 
more conservative. There is also a rumour that the 
supply of ore will be short ; and the fact that ore has 
advanced 50 cents per ton lends some plausibility to 
thisrumour. The billet-manufacturers have advanced 
prices at mill from 19.50 dols. to 21 dols., and quite a 
number of large contracts have been placed. Finished 
iron and at have also been advanced in like propor- 
tion, and meetings have been held at which bars, 
beams, and plates have been advanced about 2 dols. 
per ton, and boiler-tubes 4 dols. per ton. The rail- 
road companies have not as yet ordered the purchase 


of material for bridge work; but these orders are |), 


liable to come in at any time, and greatly strengthen 
that branch of the trade. Exports of finished products 
are considerable, and the inquiries coming from abroad 
are affording the larger exporters more encourage- 
ment. Tin plate has been advanced 15 cents per box, 
and there isa heavy demand. The strongest feature 
in the market is that the railroads are buying more 
liberally ; but, as compared with their estimated 
requirements, they are pursuing, so far, a cautious 
policy. Building operations are absorbing beams, 
channels, and plate iron in small lots very freely. 
The large orders, ranging from 1000 to 10,000 tons, are 
few and far between. The Shafting Association, 
in which a cutting of prices has been going on for 
months, has taken steps to harmonise differences and 
maintain prices at the same rate. Soft-steel bars, 
spring steel, sheet steel, tyre material, and merchant 
steel of various kinds developed considerable strength 
during the past week. Boiler-tubes advanced 2 dols. 
per ton; merchant pipe also developed strength and 
activity. A number of good-sized orders for cast-iron 
pipe reached the mills last week, and in view of the 
possibility of an advance, negotiations for consider- 
able quantities will be closed this week. The general 
drift of prices is upward, but the best informed in the 
trade do not believe that the further advances will be 
important. Bessemer and open-hearth billets are 
quoted at Western Pennsylvania at 21 dols., forging 
billets at 23 dols., tin bars at 23 dols., and Bessemer 
and basic iron at 14.25 dols. atfurnace. Wire rodsare 
advancing, and are quoted to-day, according to special 
wire, at 27.50 dols. Skelp iron has suddenly met 
with a demand, growing out of urgent necessities and 
the higher price of forge iron. Steel rails are not 
selling to any extent, excepting in light sections, for 
which there is an active demand, with occasional 
inquiries for heavy sections, ranging from 70 lb. to 
90 lb. The Republic Iron and Steel Company has 
just made another advance of 1 dol. per ton on bars, 
under a heavy demand. 

The demand for machinery has suddenly loomed up, 
and much of the inquiry is from foreign parts, parti- 
cularly for electrical equipment. It is expected that 
the railroad companies will become active buyers for 
railway equipment, excepting rails, beginning Dec- 
ember 1, which statement is based upon the fact that 
the inquiries now in hand contemplate large purchases. 








Water Surety or Lonpox.—The compensation paid 
by the Metropolitan Water Board to eight London water 
companies for the absorption of their properties amounts 
to 30,662,323/. in cash, and 33,575,243/. in stock. 





British CoLtuMBIA AND Mexico.—A contract for a 
steamship service from British Columbia to Mexican ports 
has been awarded to Messrs. Andrew Weir and Co., 
Glasgow. The firm will rezeive a st of 100,000 dols., 
contributed half by the Canadian and half by the Mexican 
Government. Steamships will run monthly between 
Vancouver, British Columbia, and the Mexican ports of 
Mazatlan, San Blas, Manzanillo, Acspulco, Puerto Angel, 
Salma Cruz, Tonala, and San Beneto. The contract is 
for five years. 





Caps To-Carro Rattway.—It was decided on Wednes- 
day, the 30th ult., that a further extension of the Cape- 
to-Cairo Railway should be made to a puint 350 miles 
north of the Zimbesi. Sir Charles Metcalfe, consulting 
engineer to the railway, who is now superintending the 
work on the Zambesi, reports that rapid progress with the 
line north of the Victoria Falls is being made, and it is 
expected that early next year the rail-head will be at 
Kalomo, which is the administrative centre of North- 
West Rhodesia. From this point, which is 100 miles 
north of the Zambesi, work will be continued in a north- 
east direction to Broken Hill, which is situated 250 miles 


SHIPBUILDING ON THE GREAT LAKES. 
To THe Eprror or ENGINEERING. 

Srr,—When the United States Steel Corporation was 

formed it came into possession, through. its underlying 
companies, of 112 vessels on the Great Lakes, 58 of them 
being of very large size, 26 being able to carry approxi- 
mately 3500 ag tons each, and 22 between 2500 and 
3000 tons. This fleet had a carrying capacity of 10,000,000 
tons of ore per annum, and as the Corporation made no 
effort to build additional vessels, it was supposed to be 
satisfied with the fleet as it existed. The rate of freight, 
however, on the Great Lakes has been steadily declining. 
and it is quite clear that the Corporation has concluded 
that it is not economical to carry its ore in small-sized 
vessels, because it has offered for sale its ‘‘ whalebacks,” 
which are among the smaller class of freighters, and will, 
as rapidly as it can do so, dispose of its moderate-sized 
freighters. In addition it has ordered four vessels of 
10,000 tons gross capacity each, exceeding in dimensions 
anything at present on the Great Lakes. There is no doubt 
that the Corporation intends to modernise its entire fleet 
of vessels on the lakes, because there would be no special 
object in building only four of these giant freighters while 
it is permanently in the transportation business, This 
is an especially significant movement, use it is a 
practical recognition that the day of the large carrier has 
come, and that the small-sized freighter must be excluded 
from the ore trade. The far-reaching effect of this will 
apparent when it is known that more than half the 
tonnage on the Great Lakes is under 4000, and that a 
considerable part of that half is under 3000 tons. A 
4000-ton ship cannot possibly compete with a 10,000-ton 
ship, because the ratio of expense to operation bears no 
proportion whatever to the added earning capacity of the 
great freighter. 
_ The present boom of shipbuilding on the Great Lakes 
is indeed revolutionary. Twenty steamers have been 
ordered during the past six weeks, nineteen of which are 
over 500 ft. in length, and have an average carrying 
capacity of 9000 tons. The shipyards of the Great Lakes 
will have all that they can possibly do between now and 
the opening of navigation to complete their orders. 

It seems incredible, and yet the figures prove it to 
be true, that the average cargo carried on the Great 
Lakes ten years ago was 2500 tons, and that the 
largest cargo carried on the lakes as late as ten years ago 
was 3355 tons. Now the situation has changed so sud- 
denly as to practically stagger one’s understanding, and 
it must certainly be giving the owners of what were the 
largest carriers on the lakes ten years ago, considerable 
concern. The thing almost seems to have occurred in a 
night. The ave cargo of the ‘vessels under construc- 
tion on the Great Lakes to day is 9000 tons. 

In this connection it is quite interesting to recall the 
past. The statistics kept bythe superintendent of the 
canal at Sault Ste. Marie is taken as the base for the fol- 
lowing calculations. In 1856 the largest cargo of ore 
carried on the Great Lakes was 400 tons ; five years later, 
in 1861, it was 460 tons; in 1866, 697 tons; in 1871, 1148 
tons; in 1876, 1360 tons ; in 1881, 1484 tons, from which 
time the record has been as follows :— : 


Largest Cargo 
Year. Name of Steamer. « ookey 
‘ Gross Tons. 
1882 Specular 1,604 
1883 noko 2,324 
1887 af 2,595 
1891 E. C. Pope 2,954 
1894 8. 8S. Curry 3,355 
1895 Aurania 3,843 
1896 =. 5,119 
1897 Amazon 5,464 
1893 John A. Roebling 6,860 
1899 John Smeaton 7,296 
1900 John W. Gates 7,405 
1903 ... Wm, Edenborn 7,800 
1904 ... Augustus B. Wolvin 10,300 


A new era, which is full of problems, has therefore 
dawned on the Great Lakes, but it must be set down as 
part of the economic evolution of the times. It is quite 
clear that the ore trade belongs to the great carrier, and 
it is not likely that any ships less than 500 ft. in length 
will be built for this trade in the future. The problem 
is to find something for the small class of carriers already 
in existence to do. The natural wastage of the elements 
will, in course of time, carry away all existing wooden 
tonnage ; as the life of wooden ships goes, most of them are 
now old. The real problem is with the excellent but 
small-sized steel carriers now on the lakes. Their sal- 
vation must rest in the expansion of other trades, and the 
hope of such expansion lies in the development of the 
great North-West, in the increase of its productivity, and 
the accumulation of its needs by virtue of an ever-grow- 


~~ i 
e existing fleet of the Steel Corporation has a carry- 
ing capacity, in months of dispatch, of 1,500,000 tons. 
In a season of eight months they would carry 12,000,000 
tons. However, seasons are not always eight months 
long, and good dispatch is not always the rule, so that 
10,000,000 tons for a season would be more nearly the 

neral average than 12,000,000 tons. These four new 
reighters which have just been ordered, however, can 
easily carry 800,000 tons during a season, so that with 
them the carrying capacity of the Steel Corporation s 
fleet of vessels can safely be ed as approaching 
11,000,000 tons. The Corporation brought down 12,500,000 
tons, of which amount about 3,000,000 tons was carried 
in chartered vessels. It is not known how much tonnage 
it has chartered this year, but it is somewhere in the 
neighbourhood of 2,000,000 tons. It can therefore be 
seen that the needs of the corporation for ore fluctuate 





beyond Kalomo. 


considerably. In building these four new vessels it does 
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not appear to be the aim of the corporation to make. its 
vessel capacity equal to its demands for ore. ‘It will pro- 
bably continue to be for some years the heaviest charterer 
of tonnage on the Great Lakes. 

It does appear, however, to be:disposed to completely 
modernise its great fleet, so that it may reap the greatest 

ssible profit out of the transportation end of its own 
Pusiness ; and it must be admitted that in this work it 
occupies a unique position, because it is naturally un- 
affected by the price of steel. It will doubtless see that 
its own plate is supplied for its own ships. 

The four steamers just ordered by the Steel Corpora- 
tion are distinctive in a number of ways from any 
steamers now appearing on the lakes. The steamers will 
be 569 ft. over all, 549 ft. keel, 56 ft. beam, and 31 ft. 
deep. Unlike the Wolvin and the Sahara, they will not 
be built precisely upon the arch construction, which has 
been so popular in a number of vessels lately constructed. 
Mr. Coulby, after consultation with a number of autho- 
rities, came to the conclusion that an arch was primarily 
intended to support weight from the top, and that a more 
rigid longitudinal construction could be secured by a 
straight girder across the deck. The construction 
of the cargo hold also is a departure from anything 
at present on the lakes. It might be said to be u 
compromise between the Wolvin and the later Tomlin- 
son boats. The cargo hold descends in a straight line 
from the deck until within 9 ft. of the tank top, when an 
inner hold or hopper is constructed 9 ft. from the skin of 
the ship and descending to the tank top. The top of the 
hopper is joined to the skin of the ship by an incline con- 
struction, thus avoiding what would otherwise constitute 
a shelf, and thus also proventing any lodgment of ore. 
The water bottom is 5 ft. 6 in. deep, and is used for water 
baliast in conjunction with the 9 ft. space formed by the 
hopper and the sides of the ship. This construction gives 
enormous water-ballast capacity, approximating 8500 tons, 
making the steamer navigable in all sorts of weather, and 
providing also extraordinar ee the longitudinal 
section. The steamers will have 34 hatches, s d 12-ft. 
centres, with no bulkheads whatever in the hold, and will 
have a carrying capacity of 10,000 gross tons of ore. The 
hatch-covers will be operated by the Brousseau device, 
which is controlled by the American Shipbuilding Com- 
pany. By this device all the hatches may be opened and 
closed from a central station, and it is estimated that two 
men can do the work in 20 minutes. 

The engines will be triple-expansion, with cylinders 
244 in., 39 in., and 65in. indiameter, with a 42-in. stroke, 
supplied with steam from two Scotch boilers 15 ft. in 
diameter and 113 ft. long, fitted with Ellis and Haves 
induced draught and allowed 170 lb.- pressure. In 
auxiliary equipment, the steamers will be more complete 
than any vessel now on the lakes. They will have Globe 
windlasses and capstan and Globe steering and mooring- 
engines. Each steamer will have two complete direct- 
connected lighting = of sufficient power to light 
every part of the ship. The steamers will be of steel 
construction throughout and will be lined with wood. 
The living quarters of the crew will be all that can be 
desired. 

Yours truly, 


Cleveland, Ohio, October 24, 1904. R. W. 








THE FUTURE OF THE STEAM-TURBINE. 
To THE Epitor or ENGINEERING. 

Sir,—I have read your very interesting leader in last 
week’s ENGINEERING with pleasure, and I am at one with 
you on nearly all the possibilities and advantages described 
therein. You make ‘it doubly interesting by your re- 
ferences and illustrations of the comparative trials of the 
Amethyst and sister ships, in your issue of the 18th ult., 
and I have to thank you for the straightforward opinions 
you have expressed on this very important subject. 

I have studied the possibilities and applications of the 
steam-turbine for ship-propulsion for some little time, 
and the more I think about it the more I see its 
virtues. Ithas now been settled beyond doubt that the 
turbine (under certain conditions) is much more econo- 
mical than the most improved type of reciprocating 
eagine. I am aware, and can understand the reason why 
tae turbine in its present state is not suited for vessels 
s‘eaining from 14 knots downwards, becauseat low ee 
of revolution the turbine does not respond to the velocity 
of the steam, and velocity is the grand excellence of the 
application of the turbine to steamships. 

Next comes the great capacity of the turbine for 
using steam expansively to its utmost limits, which is 
the grand source of economy so well known to engi- 
neers, and which was seen and exemplified, and taken 
advantage of, by James Watt and others in the early 
days of the steam-engine. The next grand feature of 
the turbine 1s its simplicity of construction, and the 
directness with which the steam acts on the motion. 
Then another good feature shows itself, and that is, 
the continuity of motion which distinguishes its method 
of using steam far above all other systems. Compared 
with the reciprocating engine, it makes a grand use of 
the heat in the steam, as there is no heating and cooling 
of the internal surfaces through intermistent motion, 
which is another spoke in the wheel of economy. Then 
there is another good factor for fast passenger-steamers 
2 that the turbine entirely cancels vertical and also 

orizontal vibration ; another advantage it has over the 
ap pe engine is the very t reduction of fric- 

‘on and the simplicity with which it lends itself to auto- 
matic lubrication, which is reduced to a minimum. There 
18 another superiority which it has over the reciprocating 
ag and that is, the velocity of revolution, which is 
only limited by the strength of. the material used in its 
coastruction ; and still another good feature shows itself 








in that it can be made to use steam of a pressure which is 


me limited by the construction of the boiler. 
hilst speaking of friction, I am reminded of the great 
amount of power absorbed in reciprocating engines by the 
thrust of the propeller, and which in the turbine is 
almost nil. I can understand why a good vacuum adds 
to the efficiency and economy of the turbine more than 
it does to the reciprocating engine, and that is, its con- 
tinuity and steadiness of action. The turbine has many 
more things to recommend it, such as less wear and tear, 
there being so few metal surfaces in contact, and the 
rotary bearings being almost floated in lubricant, and Jsat 
but not least, in the purity of the feed-water returned to 
the boiler, the presence of grease in such water being a 
great source of danger in the reciprocating engine. The 
turbine has other good points to recommend it, such as 
the reduction of the engine-room staff, the reduction 
of repair bills, and the comfort to passengers. The 
turbine occupies less vertical height, and for the same 
power is much lighter than the reciprocating engine. 
Now, Sir, more might be said in favour of the turbine, 
but meantime I will leave the subject, and in parting 
take notice of your remarks on the four-hour trials of 
some of the destroyers where the consumption of oil 
approximated to 200 gallons. Surely they must have 
been applying it with a hose or a watering-can. I have 
been used to trial trips for over a quarter of a century 
in steamers of all kinds, and the maximum quantity of 
lubricating oil I ever saw used did not exceed 50 gallons 
in four hours, with engines indicating 12,000 horse-power. 
In reference to your remarks about the non-reversibility 
of the turbine, that will be a hard nut to crack, and must 
have been noticed by Mr. Parsons very early in the 
designing of his turbine, and I am of opinion that he was 
quite right not to give it much consideration, but rather 
bring the turbine to the perfection which he has done, 
and introduce a separate turbine for going astern. I may 
further state that I consider a reversible turbine would 
be found almost an impossibility, and the invention of it 
be nothing short of a miracle ; and I have never yet heard 
of or seen a miracle being performed in mechanical engi- 
neering. I note what you say about ber | gan. the 
prefessional officers of the Admiralty on the courage dis- 
played in adopting this system, especially in the absence 
of guarantee. 

» you not think the Allan Line Company and _ the 
Cunard Company, as well as the owners of the King 
Edward and Queen Alexandra, deserve the heartiest con- 
galeries for the boldness and courage in which they 

ave — in adopting and applying the turbine to the 
propulsion of their vessels, also the various railway com- 
panies that have adopted it for their steamers, and are 
now comparing, developing, and demonstrating its use- 
fulness. I hope when the railway companies are assu 
of the superiority of the turbine for their steamers, they 
will then take steps to apply it to their locomotives, 

Tam, yours, &c., 
AT PRESENT STILL ONLY A RECIPROCATING ENGINEER. 








DROP-VALVE ENGINES. 
To THe Epitor oF ENGINEERING. | : 

Srr,—Lately there have been several articles in leading 
English engineering papers paying considerable atten- 
tion to the improvement of drop-valve engines, and hav- 
ing myself designed different systems, I per! be per- 
mitted to say a few words on the same subject with 
respect to the number of revolutions employed. 

1t is known that — engines ten years ago were 
running with about revolutions per minute, having 
trip-gear; their normal speed to-day is 120 revolutions 
per minute. The latest designs allow about 150 revolu- 
tions per minute, and oil cushions are mostly fitted to 
such engines. On the other hand, with positive-gear 
engines the normal ‘speed is also 120 revolutions per 
minute, Some German firms are making engines re 
200 and 250 revolutions per minute normal and 
maximum. : sn 

Having mentioned this, it seetns to me, to begin with, 
not important whether the engine be fitted with trip, 
or positive gear, because the number of revolutions de- 
pends solely (besides piston speed) on the necessity of 
keeping the forces of acceleration within the gear parts at 
their lowest possible limit. Those acceleration forces 
depend, in their turn again : on the duration of the descent 
of the valve, d, referred to in percentage of the piston 
travel; on the amount of the valve-lift, h ; onthe time 
which is occupied while the valve descends, t. Therefore 
the forces do not depend entirely on details of design. 
In the following calculation the influence by the friction 
in valve-stuffing boxes is neglected. _ 

When d is fixed and piston speed in metres per second 
is = ec, A isdefined by iy! 


c 


A= 


when J = stroke in metres. The pressure in kilogrammes 


required for valve-closing during d ma = p and mass 
of valves, spindle, &c., may be = m. Then is 
_m. 2h 
sacha eal 
and whilst n = number of vevolutions per minute, 
om 
af A=dl,orn= d. 0 
30 t 


From this formula cne can see speed n is entirely a 
function of duration of valve descending in connection 
with time required for closing. These two terms fix 


solely in their turn the shape of diagram shown on indi- ' 





cator-cards. Therefore wemay suppose, when calculating 
the above figures, the usage: of the lowest values of P; m, h, 
so that the remainder is always more a matter of design- 
ing. 

As, so far, it is indifferent whether the engines are 
fitted with positive or with trip gear, before startin 
designs, it will be seen that, especially with hig! “speed 
engines (I am speaking of 150 up to revolutions per 
minute), trip gear suffers much from the influence of 
accessory circumstances, such as-its well-known depend- 
ence on the attention of engine-driver, on uniform tem- 
perature of stuffing-boxes and packings when started, 
ard on state of oil and air-cashioas, which all affect goo1 
governing. There are further high pressures on the (trip) 
pieces in contact, and so on, these all producing the 
result that many disturbances in running = occur, 
and that no good economy may be secured. Therefore, 
with such engines, it is essential to adopt a positive 
system. A design neither shows too high lift on 
valves n nor back pressures on governor, and it can even 
be fitted with one of the spring type. Such engines will 
work far more economically than slow-speed ones, because 
t'e areas of cylinder surface, as well as of the jourra'r, 
become smaller in proportion to the power, and there will 
also be a decrease in steam lo:ses by valves; that is to 
say, a steam-saving altogether. There will be a con- 
siderable saving in weight and in the cost of foundation, 

For such reasons more attention ought} to be paid to 
pot employment and designing of positive gears for drop- 
valves, 

Yours faithfully. 
G. HacremMann, German Engineer. 

Lincoln, November 29,.1904. 








MARINE-ENGINE ECONOMY. 
To' THe Eprror or ENGINEERING. 

Sir,—I notice a remark in the leading article of the 
last issue of your paper to the effect that superheaters 
had not — successful at sea. I beg to observe that I 
have eight steamers under my superintendence fitted with 
ig the temperatures ranging as high as 550 deg. 
Fahr., the amount of superheat varying from about 85 deg, 
to 160 deg. respectively, which should prove that super- 
heating can be successfully applied to marine engines, 

Wit rd to the water consumption of the Ame- 
thyst’s turbine machinery, I have engines using only 
10.6 lb. of water per indicated horse-power, including the 
amount required for feed-heater, steering and fan engines. 
The measurements were taken by means of a tank, and are 
not meter readings. 

Yours truly, 
Hull, November 28, 1904. W. 5S. Hipr. 








AGBICULTURAL ENGiInEs.—The demand for British 
agricultural engines on foreign and colonial account 
appears to be pretty well maintained. This is probably 
attributable, to some extent, to the prosperity of Argentine 
agriculture and the great progress which is being made 
with the yore. out of large tracts of country in the 
Argentine Republic. The demand from European coun: 
tries is, however, the main support of the exports of 
British agricultural engines. The value of the agricul- 
tural engines exported to Argentina in October was 
30,9987., as compared with 18,754/. in October, 1903, and 
49701. in October, 1902. The colonial demand for i- 
cultural engines is still meagre and disappointing. This 
will be seen from the annexed table illustrating the value 
of the engines exported to the three principal groups of 
colonies during October in the last three years :— 


Oct., 1904. , Oct., 1903. | Oct., 1902, 





Colonial Group. 
£ £ £ 
British South Africa 9.6 4,385  |.. 4,055 
British India ia 4 2148 | 3,490 
Australasia .. 7,611 12,034 =| 5,630 


Tar HampBurc-AMERICAN Link.—The Hamburg-Ameri- 
can Line has at present in course of construction no less 
than fifteen steamers, of an nepregate burden of 117,850 
registered tons, which will bring up the company’s 
fleet to a total of 141 sea-going steamers, with an 
aggregate tonnage of 711,856 registered tons gross. The 
contracts, the majority of which are with German ship- 
yards, have been placed as follows :—With the Vulcan 
Shipbuilding Company, Stettin, and with Messrs. Har- 
land and Wolff, Belfast, the two huge steamers Kaiserin 
Augusta Victoria, of about 25,000 registered tons gross, and 
the Amerika, of about 22,500 registered tons gross, for the 
New Yorktrade. Withthe Vulcan Shipbuilding Company, 
Bremen, three steamers—viz., the Rhenania, the Rhatia, 
and the Rugia, each of 5900 registered tons gross, for the 
Hamburg-East Asia trade. At the Germania shipyard, 
Kiel, the Borussia, about 7500 registered tons for 
the transport of troops. With the Reibenstieg shipyard 
Hamburg, the Blohm and Voss shipyard, Hamburg, and 
the Flensburg Shipbuilding Company, Flensburg, thethree 
steamers, the Polynesia, the California, and the Columbia, 
each of 6050 tons, for the trade with the West Coast of 
South America. With the Seebeck shipyard, Bremer-: 
haven, and with the Howaldt og ye Kiel, each a 
steamer of about 2000 tons, for the East Asiatic coasting 
trade. With the Seebeck shipyard, Bremerhaven, further, 
a, steamer of 2000 tons for inter-colonial trade in the West 
Indies. With the Reiberstieg shipyard, Hamburg, 
further, a steamer of 3800 registered tons gross. With 
the Germania shipyard, Kiel, and with the Fairfield Ship- 
building Company, Glasgow, the steamers Wittelsbach 
and Fiirst Bismarck, each of 8600 tons, 








ENGINEERING. 











THE HOLDEN 





SSeS 
———S—————— 

























































































Startng Switch tor Clutches 
































In large workshops, where numbers of machines 
are used, the inconvenience of having, in almost all 
cases, to erect countershafting for each machine 
must often have been brought home to engineers, 
and the losses occasioned 3 these countershafts, 
in the shape of friction in bearings and resistance 
in belts, have, no doubt, been frequently apparent. 
Anything, therefore, that.can be conveniently adopted 
which will lessen these losses, and at the same 
time reduce the network of belts so common in 
machine-shops, should be welcomed, particularly if 
such result can be obtained at a reasonable cost. 
The magnetic clutch which we illustrate on this page 
is the result of a desire to do away with the draw- 
backs of countershafting to which we have alluded, 











and it appears to fulfil, in a very satisfactory manner, 
the objects of its designer. It is the invention 
of Colonel Holden, F.R.S., whose sule agents are 
Messrs. Drake and Gorham, Limited, 66, Victoria- 
street, Westminster. 

The chief points claimed for it are :—Very quick 
action ; great saving in power, due to getting rid of 
countershafts ; silent running ; no stopping of an 
entire shop necessary in order to repair broken belts ; 
and the small current consumption required by it, 
which latter is not more than 3 watts per horse-power 
transmitted by the clutch. 

The action of the clutch is very simple, and will be 
easily understood on reference to our illustrations, 
Figs. 1 and 2. A thick disc of wrought iron or high 





MAGNETIC CLUTCH. 


CONSTRUCTED BY MESSRS. DRAKE AND GORHAM, LIMITED, ENGINEERS, LONDON. 
ig. Fig .2. 
































permeability steel A is keyed on the enain line-shaft B, 
and has in it an annular groove cut, in which a magnet 
coil C is placed. At the back of the disc A oe on 
the shaft B two rings E and E are placed, which are 
insulated from each other, and have in them the 
grooves D, D. Bearing in these grooves are two 
carbon brushes F, which are kept in place by the 
springs G, and are connected by wires to the coil C. 
A soft-iron plate H is fixed to the pulley to be driven, 
and between the magnet face of the disc and this 
pulley a thin steel disc J is placed, to prevent the 
adhesion of the two iron faces due to residual mag- 
netism when the current is off. When cast-iron 
swivelling bearings are used, the cone-pulley may be 
conveniently carried on the outside of the bearing, as 
shown ; and by mounting the cone-pulley on a sleeve, 
the main shafting is entirely relieved from the weight 
of the pulley, which arrangement reduces bearing 
friction, as well as the friction of a loose pulley running 
on the shaft when the pulley is not in use. It also 
prevents the objectionable wear of the shaft due to the 
loose pulley. The nut K tightens up the rings E and 
E against the disc A, and the collar L is used to cover 
up the end of the key, so that the latter may not 
project. When the current is passed through the 
coil C, the disc A is, of course, drawn magnetically 
against the face of the plate H, thereby causing the 
cone-pulley to revolve with the shaft ; and when the 
current is disconnected, the disc A is drawn back by 
the aid of a spring, not shown. 

We uuderstand that a number of tests have been 
made with this clutch with a view to finding out 
what saving may be effected by it, with the result that 
an average saving of 20 per cent. was shown merely by 
the disuse of countershafting for each machine driven 
from the main shaft, apart from the saving in the 
maintenance of belts. : 

In addition to the application of this magnetic 
clutch to main line-shafting, there are other useful 
purposes to which it may be put, one being its applica- 
tion to a planing-machine, as shown in Fig. 3. In this 
case its use enables cross-belts to be dispensed with, 
and a quicker reverse to be obtained. 

It will be-seen that here a motor is connected by a 
flexible coupling: to a shaft carrying a bevel-wheel, 
which-wheel engages with the two wheels that form the 
reversing motion and run loose on the cross-shaft. To 
each of these loose wheels is fixed a soft-iron disc, 
which forms the armature of the magnetic clutches. 
These clutches are arranged in a similar way to those 
on the main line shafting previously rant At the 
end of the forward travel of the table the current is 
switched off from one clutch to the other, and so the 
reverse motion is made. The means whereby this 
switching off current is automatically effected is shown 
in Figs. 4 and 5. The table of the planing-machire 
has two adjustable stops M and N, and these actuate 
the lever O, which in turn, through a series of rods 
and levers, reverses the switch P. The switch O is 
of the liquid type, contact being made by means of two 
vertical rods attached to the rocking-arm R. This 
reversing gear works quietly and without shock. 

In a modified form the Holden clutch may be used 
for holding articles which have to be ground or turned, 
and as a holder for portable drills, &c. 

We had the opportunity recently of examining a 
number of these clutches in actual work in a large 
engineering shop near London, where they have been 
in use for several years, and where, we understand, 
they have given every satisfaction since the time they 
were erected. ; , 

The arrangement of the clutches in this shop is 
shown in Fig. 6, which is a reproduction from a 
photograph, : 
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SELF-PROPELLED CHEMICAL FIRE-ENGINE. 
CONSTRUCTED BY THE WOLSELEY TOOL AND MOTOR-CAR COMPANY, LIMITED, ADDERLEY PARK, BIRMINGHAM. 





Fis. 1. 





THE fire-engine which we illustrate on this page was | roved in many series of trials. Several changes in | are reinforced against side strains with wire spokes, 
built for the Leicester Corporation Fire Brigade, and | detail, however, have been made to suit the special | which greatly increase the strength. These are tied 
is of interest not only for its equipment of chemical | requirements of the fire-engine. The motor, which | from the inner side of the felloe to a rim turned on the 
fire-extinguishing plant, but also for the arrangement | runs at 750 revolutions per minute, is geared to give | outside of the hub. The chdssis has a 9-ft. 6-in. wheel 
of the self-propelling machinery, which has been speeds up to 25 miles per hour when carrying all the | base, and 4-ft. 9-in. track. 
designed to attain an exceptionally high speed for this | appliances of the fire brigade. The cooling is on| The engine, which was built to comply with the 
type of vehicle. The chdssis is of the well-known | standard Wolseley lines, with the addition of a fan i requirements of the chief officer of the Fire Brigade 
design of the Wolseley Tool and Motor-Car Company, | fixed inside the radiator, as shown on the plan and | at Leicester, Superintendent Ely, has a chemical 
Lintited, of Adderley Park, Birmingham, by whom the | section. The wheels are of the artillery pattern, those | fire-extinguishing plant, the principal unit of which 
engine was supplied, and is of their 24-horse-power | on the rear axle being 40 in. in diameter, and shod|is a cylinder containing a solution of carbonate 
type, which has gained a high degree of popularity for | with solid tyres ; the front wheels are 36 in. in dia-| of soda, mounted at the rear end of the chdssie ; 
high-speed touring, largely use of its reliability, | meter, and fitted with Collier tyres. The wheels at the top of this cylinder, mounted on an in- 
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ternal shaft, is a small vessel of sulphuric acid. 
When it is required to discharge the cylinder, the 
bottle containing the sulphuric acid is inverted by 
means of a wheel placed outside. The result is an 
immediate generation of CO,. The contents are effec- 
tually mixed by means of paddle-floats, rotated by a 
shaft, projecting at the bearing end of the cylinder, 
and fitted ‘with a handle. Thus a pressure of 150 lb. 
is very quickly obtained. This is sufficient to throw 
a 3-in. jet of saturated solution of CO, to a height of 
40 ft., and, as has often been proved, such mixture is 
highly effective. in gh (ea an outbreak of fire, 
since the consequent pe pecans of air prevents 
combustion. One charge of the cylinder can be emptied 
within four minutes, The hose, which is mounted on 
a reel, as shown in the view, is fitted with a by-pass 
valve, so that water from the street hydrant can be 
passed through it while the cylinder is being re- 
charged wit chemicals. It is proposed, howeyer, in 
future vehicles of this type to use two cylinders of 
25 gallons capacity, ins of a large one, so that one 
may be recharged while the contents of the other is 
being played upon the fire. The vehicle has, besides 
other first-aid appliances, two 9-ft. ladders, and two 
hand-extincteurs, with accommodation for six firemen, 
including the driver. Since it was supplied to Leicester, 
it has given great satisfaction, both in respect to speed 
and control, 








Dooxs at Buenos Arres.—A decree of the Argentine 
Government has authorised the Buenos Ayres South 
Dock Company to construct a canal, 3111 yards in length, 
from the south end of the Madero Dock, in the direction 
of the General Mitre station. The works are to be com- 
pleted within three years from the date of the approval 
of the plans. 





THe Uniren States Armovrep Cruiser ‘‘CoLo- 
RADO.”—At the trial of this vessel the designed indi- 
cated horse-power, of 23,000, and the designed speed of 
22 knots, were both exceeded. The official record showed 
an averag : of 27,000 indicated horse-power, with a maxi- 
mum of 23,016. The speed at the guaranteed horse- 
power was 22.29 knots. The Niclausse boilers worked 
well, with 14in. of air pressure. 





Tar Juntor InstrreTion or Encineers.—A large 
number of the members, accompanied by the president, 
Mr. W. H. Lindley, and the chairman, Mr. Samuel 
Cutler, jun., means Hi availed themselves of the oppor- 
tunity for visiting the Central Station of the South Staf- 
fordehire Mond Gas (Power and Heating) Company, at 
Dudley Port, and the most recent additions to the 
Birmingham Corporation Gas Works at Nechells. At the 
former they were received by the managing director, 


Mr. Howell, the resident engineer, Mr. Lindop, and | 5! 


other gentlemen. Mr. H. A. Humphrey, the company’s 
consulting engineer, was prevented at the last moment 
from bsing present. The station, the first as yet erected, 
occupies a position which is practically the industrial 
centre of gravity of the district, comprising 120 square 
miles in South Staffordshire, over which the company 
have powers. There are to be four units, each of eight 
producers, and the first unit, together with a complete set 
of spare towers, is now ready for working. Each producer 
is capable of gasifying one ton of fuel per hour throughout 
the day and night. The coal-elevators, storage bunkers, 
producers, superheaters, gas mains, mechanical washers 
and towers, the lead acid towers for sulphate of ammonia, 
and the cooling-towers, were all examined with much 
interest. Steam is raised by means of “Climax” vertical 
boilers arranged for burning small coal with forced 
draught, and also for firing by gas. Fraser and Chalmer’s 
compressors, for putting the gas under pressure for dis- 
tribution, were seen in the machinery house, and two 
vertical Westinghouse gas -engines, driving various 
electric motors used in connection with the plant, and 
forlighting. The pipes for conveying the gas to Wol- 
verhampton, Walsall, and intermediate towns, have 
been laid by Messrs. John Aird and Sons, and are mostly 
of the Mephan Ferguson steel locking typy. At the 
Birmingham Gas Works, on of the engineer-in- 
chief, Mr. Henry Hack, by whom the whole plant has 
been designed and carried out, the members were 
welcomed by Mr. W. Chaney and Mr. T. R. Murray. 
A fine example of an inclined retort installation was 
seen here, the house being 324 ft. long by 114 ft. 
wide, with a semi-circular arch-rib roof of one span. 
There are four benches of retorts, each bench consisting of 
13 settings, eight retorts per setting, and all heated on 
the regenerative principle. The special mechanical 
apenas for dealing with the coke, the hydraulic crane 
of 75 ft. radius, atmospheric and water condensers, the 
exhausters, washers, purifiers, and meters, were shown, 
and the special features in their construction and opera- 
tion explained. A carburettec water-gas plant, capable 
of producing over six million cubic feet of gas per day, 
was also seen, consisting of generators, carburetters, 
superheaters, condensers, washera, blowers, purifiers, &c. 
Tn connection with this plant are four oil-storage tanks of 
steel, of 60 ft. diameter, 25 ft. high, and 1,760,000 gallons 
total capacity. The whole of the manufacturing and 
purifying plant at Nechells is now in course of duplica- 
tion and well advanced, and will, when finished, complete 
‘the scheme of works as originally designed—viz., for ten 
million cubic feet of gas per day, fron 1m water-gas. At 
the conclusion of each visit a cordial vote of thanks was 
passed in acknowledgment of all that had been done to 
render the occasions so pyres f and instructive, and 
for the hospitality which bad bsen kindly extended. 





NOTES FROM THE NORTH. 
'-_Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—No material change took 
place in the iron market on Thursday, but on Friday the 
market was active and strong in tone. About 16,000 tons 
of Cleveland were dealt in, and quotations closed 4d. per 
ton higher for cash, and 44d. for one month. Business 
was done in the forenoon at 47s. 4d. three months and 
47s. 3d. four months; but in the afternoon there 
was no such forward dealing. A transaction was 
recorded in Scotch at 533s. seven days. The market 
was quite buoyant on Monday morning, while busi- 
ness was more active and exci in warrants than 
it has been for years past. As the result of strong 
American advices, assisted by a little “bear” covering, 
Cleveland warrants advanced 1s. They opened at 
47s. 3d. cash and 47s. 74d. one month ; prices jumped to 
47s. 94d. and 483. 14d. respectively, and after the latter 

uotation fluctuated to 48s. cash and 483. 3d. one month. 
For three months’ iron 483. 3d. ‘to 48s. 44d. was paid, 
with closing buyers at 48s. 84d. and sellers at 48s 104d. 
The turnover was over 10,000 tons. Scotch and hema- 
tite iron warrants were not dealt in, but the former 
was quoted at 53s. buyers. The market was active 
in the afternoon, but the morning advance was not main- 
tained. A large business, amounting to 20,000 tons, was 
put through, one half of which represented the dealing of 
@ prominent commission house. Transactions fluctuated 
between 483. 2d. and 483. 04d. one month, and several 
lots changed hands at 47s. 114d. four days and 47s. 104d. 
sixteen days, Business was less active on Tuesday than 
on Monday ; still there was a large turnover, amounting 
to close on 20,000 tons of Cleveland. The market became 
eaiser and prices firmed up, and closed steady at practi- 
cally Monday’s level. The market was strong and active 
this morning, when Cleveland warrants advanced 5d. to 
483. 1d. cash, which represents the highest level of the 
year, so far as Cleveland iron is voncerned. Much of 
the buying was on forward account. The turnover in 
Cleveland iron was 10,500 tons. In the afternoon the 
turnover in pig iron was 15,000 to 16,000 tons. Up to 
483. 14d. oh was paid for Cleveland and up to 48s. 7d. 
for February dates. The following are the quotations 
asked for makers’ iron No. 1:—Clyde, 57s. 6d.; Gart- 
sherrie, 583. ; Calder, 58s. 6d.; Summerlee, out of the market ; 
Langloan, 64s.; Coltness, 63s. 6d.— all the foregoin 
registered as shipped at Glasgow ; Glengarnock (ship 
at Ardrossan), 57s. 6d.; Shotts (ship at Leith), 58s.; 
Carron (shipped at Grangemouth), 57s. 6d. per ton. 


Scotch Local Steel Prices and Mallerble Iron.—The 
Seotch members of the Steel Trade Combination have 
held a meeting in Glasgow recently, at which it was 
agreed to raise the prices of steel ship-plates to 5/. 15s. 
per ton, and angles to 5/. 53. per ton, both less 5 per 
e2nt. discount. It is proposed by several makers to 
advance the price 23. 6d. per ton on ship-plates and 
angles, and they have declined to sell under 5/. 15s. and 
. 23. 6d. per ton respectively. At a meeting of the 
galvanised-iron trade, recently held in Glasgow, it was 
resolved to raise the prices of sheets and plates by 53. per 
ton. Makers of malleable iron report the receipt of a 
little more work, the speculative movement in warrants 
having induced a few purchasers to place some moderate 
orders. At the same time, producers state that the 
fresh orders are not aczompanied by specifications, which 
are still scarce. It is rumoured that further consider- 
able quantities of American steel billets have been pur- 
chased by local merchants for shipment to this side. 


Clyde Shipsuilding : Launches in November.—There has 
been a fair demand for new vessels during the month 
of November, and the year is closing better than was 
generally expec An important inquiry has been 
addressed to shipbuilders, including local firms, by 
Messrs. Elder, 
building of two large turbine steamers, to run in the 
fruit and passenger trade between this country and the 
West Indies. It is expected that one of the steamers will 
be given toa Clydefirm. The vessels ordered of the Port 
Glasgow firms are said to exceed 49,000 tons, whereas 
steamers amounting to upwards of 60,000 tons have been 
placed with Clyde shipbuilding firms. The launching 
output for the month is below the average, and the list 
contains no new. vessels of very large size. For the eleven 
past months of the B tear there are numbered 257 new 
vessels, which fall short of the corresponding portion 
of ae yee by nearly 20,000 tons. The vessels launched 
includ the Lulu Bohlen, a screw steamer built 
by Messrs. Russell and Co., Port Glasgow. She is a 
vessel of 4300 tons. The Portrose, a screw-steamer of 
4000 tons, built by Messrs. Connell and Co., for Messrs. 
Warrack, Leith; the Sierra Blanca, built by Messrs. 
D.-and W. Henderson and Co., for Messrs, Thomas 
Anderson and Co., Liverpool ; the Craigmore, a screw- 
steamer of 2450 tons, built by Messrs. Rodger and Co., 
for Messrs. Russell, Huskie, and Co., Leith ; the Lanha, 
a turbine steamer, 2200 tons, built by Messrs. Denny, for 
the British India wang ef two dredgers, of 450 tons 
each, built by Messrs. Fleming and Ferguson, Paisley, 
for foreign owners; the David Dale, a twin-screw 
dredger of 1700 tons, built Messrs. Lobnitz and Co., 
for the North-Eastern Railway Company. The rest 
were generally smaller-sized vessels. 


Sulphate of Ammonia.—The market for sulphate con- 
tinues to advance, and 12/. 15s. per ton is quoted for 
pemment business done .for January and January-April 

elivery. Some of the larger gas companies are refusing 
now to sell at 13/. 2s. 6d. for those months. Sulphate of 


ammonia continues its upward tendency, and good prices 
are being paid. 

Shipbuildiag Orders. —The Grangemouth and Greenock 

| Dockyard Company have received an order for a first-class 


Dempster, and Co., for tenders for the “wees 





passenger and cargo steamer. The vessel will have a 
en egy foe. capacity of 2500 tons, and will trade 
between London and Liverpool. Messrs. Rowan and 
Co., Glasgow, will supply the vessel with triple-expansion 
engines capable of producing a speed of 12 knots. The 
steamer will be built in the firm’s G mouth yard.— 
Messrs. Russell and Co., Port Glasgow, have received an 
order from Messrs. Robert Shankland and Co., of the Burn 
Line, Limited, Greenock, for a cargo steamer measuring 
370 ft. by 49 ft. 9in. by 27 ft., with a carrying capacity 
of 7100tons. Messrs. Rankin and Blackmore will supply 
the vessel with triple-expansion engines.—An order ond 
been placed with the Caledon Shipbuilding and Engineer. 
ing Company, Limited, Dundee, by. Messrs. M. Lang. 
lands and Sons, Glasgow, for the construction of a steamer 
of 1000 tons for the coasting trade. 


New Shipbuilding Yard at Alloa.—Messrs. Mackay 
Brothers, who have now completed fitting out their new 
shipbuilding yard at Alloa, are about to start work on 
their first contract. They have just received an order 
from the re ya Agency, Limited, London, for two 
steamers, each about 140 ft. long. The yard has been 
laid out on modern lines, and is equipped with a complete 
and up-to-date installation of shipbuilding plant and 
machinery. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield University College.—The annual meeting of the 
Court of Governors of the Sheffield University College 
was held on Friday, when encouraging statements were 
made of the progress of the institution. On the Arts 
side the buildings in Bow-street are crowded out, and 
there is difficulty in accommodating all the students. It 
is hoped that the new premises in Western Bank will be 
ready for occupation next summer. The technical and 
metallurgical departments are already in possession of 
their new buildings, and are developing rapidly. Some 
months ago it was decided to bring the usefulness of the 
institution BF peeve ond before working men, and the 
claims it had upon them. This has been done with con- 
siderable success. Alderman Franklin, the treasurer, 
stated at the meeting that one collection at one of the 
works yielded the large sum of 560/. The fact was em- 
hasised that 59,000/. has yet to be obtained before the 

oyal Charter can come into force. The generosity of 
the few was acknowledged; and an earnest appeal was 
ae to the many who have not yet contributed to the 
und. 


The Iron and Steel Trades.—In the iron market there 
is a better feeling, and more business is doing; but the 
advances in prices relate chiefly to warrant operations. 
Makers and merchants consider that prospects are more 
healthy for the New Year. There is a good deal of 
business going on for deliveries during the next six 
months at the following prices :—West Coast hematites, 
623. 6d. to 65s. per ton ; t Coast ditto, 58s. 6d. to 59s. ; 
Lincolnshire No. 3 foundry, 46s. 6d. to 47s. ; forge ditto, 
46s.; Derbyshire No. 3 foundry, 47s. to 483. ; forge ditto, 
44s. to 45s. ; bara, 62. 10s. ; sheets, 87. 103. to 8/. 15s. For 
finished material there is still a dearth of orders, and 
short time at works is rather the rule than the exception. 
The steel trade is moving slowly, and some houses have 
increased their output. The prospects at the large works 
are- regarded as_ brighter. me very good lines have 
recently been placed both by the y Fa and foreign 
Governments for various kinds of projectiles, and there is 
more business doing in the tramway departments. 


The South Yorkshire Coal Trade.—The improved de- 
mand for house coal is being well maintained. Merchants 
are doing a brisk trade, and accumulations on railway 
sidings are disappearing. Stocks at the collieries have 
also been appreciably drawn upon, but, so far, it has not 
nm necessary to work the pits full time. Prices are 
much firmer. There is practically no increase in the 
consumption of steam coal in the works, and the tonnage 
going to the ports is falling off. In small coals a moderate 
trade is being done, but prices are unsteady. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mripp.EssroucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was 4 
fairly numerous attendance on Change, and a consider- 
able amount of business was transacted. Many of the 
deals in Cleveland iron, however, were of the speculative 
kind, genuine traders being somewhat shy and hesitating 
to follow the advances which they recognised as having 
been forced up by the gamble in warrants, and not by 
any legitimate improvement in demand. At the same 
time many traders opined that although the statistical 
state of the staple industry was far from satisfactory, the 
ition was not such as gives grounds for depression. 
he continued heavy additions to the warrant stores 
were understood to be made by makers to cover the sales 
of warrants they had made. No. 3g.m.b. Cleveland pig 
was firm at 47s, f.0.b., whilst No. 1 was 483. 6d., and No. 4 
foundry 46s, The lower qualities were not so plentiful as 
they have been, and they were advanced in price, but 
they were still comparatively cheap. Grey forge was 
44s, ; mottled, 43s. ; and white, 42s, East Coast hema- 
tite pig showed continued slow but steady improvement, 
and it was gratifying to know that the advances were due 
to genuine better demand. Consumers were rather 
anxious to purchase on forward account at current rates. 
Mixed numbers sold at 52s. 6d., and that price was gen¢- 
rally named. No.1 was 58s., and No. 4 forge 493. Spanis!i 
ore was a trifle firmer. To-day the market was again 
stronger. No. 3 Cleveland pig was advanced to 47s, 6. 
and No. 1 to 493., whilst mixed numbers of East Coast 
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hematite rose to 533, Middlesbrough warrants, by the 
close of the market, touched 48s, 2d. cash buyers—the 
highest figure named this year. 


Manufactured Iron and Stecl.—There is not much change 
to report in the manufactured iron and steel industries, 
but what slight changes have occurred since our Jast notice 
have been in the right direction. Inquiries are a good 
deal more numerous than they have been, and in one or 
two departments fair orders have been booked. The most 
important change is a rise of 5s, in steel angles. Steel 
joists have stiffened considerably, and better accounts are 
given of iron bara. Market’ quotations now stand :— 
Common iron bars, 6/, 23. 6d. ; best bars, 62. 123. 6d.; iron 
ship-plates, 62. 7s. 6d. ; iron ship-angles, 62. 23. 6d. ; iron 
rivets, 72. 5s. 3 steel ee, 5l. 12s. 6d. ; steel ship- 
angles, 5/.5s.; steel boiler-plates, 7/. ; steel sheets (singles), 
Tl. 5s. ; and steel sheets Tdoubles), 7l. 15s..; steel joists, 
bl. 5s.; and heavy sections of steel rails, 47. 10s.—all less 
the customary 24 per cent. discount, except rails, which 
are net at works. 


Ironworkers’ Wages.—The accountant to the Board of 
Conciliation and Arbitration for the Manufactured Iron 
and Steel Trade of the North of England has this week 
certified the average net selling price per ton of rails, 

lates, bars, and angles for the two months ending 
Dotobee 31 last to have been 5/. 193. 1d., as against 
6l. 19s. 3d. for the previous two months, and in accord- 
ance with sliding-scale arrangements wages for December 
and January will be the same as prevailed during the 
preceding two months. : 


Coal and Coke.—Several branches of the fuel trade 
show a little improvement. Gas coal is steady and firm, 
and deliveries on contracts are now at their fullest. 
Bunker coal is in good demand, but the supply is ver 
plentiful, and unscreened Durhams range from 7s. od, 
to 8s. f.o.b. Manufacturing coal is quiet. Coking coal 
is steady. Coke is in good request, both for home use 
and for shipment, and sales are being made on better terms 
than expiring contracts. Medium blast-furnace coke is 
now fully 14s. 44d. delivered here, and export coke is 
quoted 16s. and upwards f.o.b. 


Shipments of Iron and Steel.—Shipments of iron and 
steel for the month of November amounted to only 93,374 
tons, and were made up of 61,588 tons of pig iron; 10,644 
tons of manufactured iron, and 21,142 tons of steel. Of 
the pig cleared, 35,576 tons went foreign, and 25,912 tons 
coastwise, Scotland being as usual the t customer— 
18,169 tons went to firms north of the Tweed. Germany 
was the second biggest buyer, receiving 10,001 tons; 
Sweden was third with 5592 tons; and Italy fourth with 
5150 tons. Of the manufactured iron shipped, 4988 tons 
went abroad and 5656 tons coastwise; whilst so far as 
steel was concerned, 15,999 tons were despatched to foreign 
buyers, and 5143 tons to coastwise firms. India took 
most of both manufactured iron and steel, receiving 2749 
tons of the former and 6864 tons of the latter. Cape 
Colony took 6120 tons of steel. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for steam coal have been main- 
tained, and an increased demand is anticipated ; the best 
qualities have made 13s. 3d. to 13s. 6d. per ton, while 
secondary a have brought 11s. 6d. to 13s. per 
ton. House coal has also maintained previous rates; the 
best ordinary qualities have been quoted at 13s. 6d. to 
14s. 6d. per ton, while secondary descriptions have made 
10s. 6d. to 13s. per ton; No. 3 Rhondda large has been 
quoted at 13s. 3d. to 13s, 6d. per ton. Patent fuel and 
coke have:shown scarcely any change. Foundry coke 
has been quoted at 16s. 6d. to 17s. 6d. per ton, and 
furnace ditto at 15s. to 16s. per ton. As regards iron 
ore, Rubio has made 13s. 6d. per ton; Almeria 13s. 6d. 
to 13s, 9d. per ton; and Tafna 14s. 6d. to 14s. 9d. 
per ton ; charges including freight to Cardiff or Newport. 


High-Capacity Trucks.—A couple of samples of 20-ton | ¥ 


railway wagons were put on trial at the Alexandra Docks 
on Saturday. The wagons have been obtained by Messrs. 

. 5. Roberts and Ivor Johns for iron ore and similar 
Tmineral traffic. They were loaded up with mineral for 
Blaina. It is intended to put them to a thorough test, in 
order to arrive at their merits, in competition with similar 
wagons by other builders. 


Murine Engineers.—The winter season of the Bristol 
Channel centre of the Institute of Marine Engineers 
has been opened at Cardiff, with a paper by Mr. J. Adam- 
son on ‘* Technical Education.” The per referred 
chiefly to the education of boys whose to is in the 
direction of engineering or other technical work. Mr. 
Adamson pronounced technical education the special 
education imparted to a youth to enable him to better 
comprehend tke handicraft by the practice of which he 
Proposed to earn his livelihood. 


Bristol and Jamaica.—With reference to an announce- 
_ that owing to lack of support to the direct service 
etween Bristol and Jamaica, Bir Alfred Jones was con- 
sidering the advisability of removing the service to 
req ‘mpton,’ inquiry at the Bristol offices of Messrs. 

. er, Dempster, and Co., has elicited the fact that the 
_ ject is under consideration. The question has arisen 
rom the fact that the railway rates from Southampton to 

neon, a8 compared with those from Avonmouth, are 
much more advantageous, 


“ks he Swansea Valley.—The local steel trade has been 
tear & greater tonnage than for some months past. 

ng 1as been an increasing demand for home-made 

fteel bars for tin-plate manufacture. The tin-plate mills 
ave been in full activity, 


MISCELLANEA. 


_ Tue Crown Agents for the Colonies propose to estab- 
lish motor-car mail services in Ceylon, the contractor to 
furnish the cars and drivers for a period of ten years for 
an annual subsidy. 


The council of the Royal Society of Edinburgh, at its 
recent meeting, decided to award Professor Sir James 
Dewar, F.R.S., the Gunning Victoria Jubilee Prize for 
1900-1904, for his researches on the liquefaction of gases, 
extending over the last quarter of a century, and on the 
chemical and physical properties of substances at low 
temperatures. 


The exports of iron ore from Sweden amount for the 
first three-quarters of the present year to 2,450,000 tons, 
against 2,100,000 tons for the same period last year. The 
iron industry does not show ieeb animation, and the 
increase in the exports for the first nine months of the 
present pou amounting to some 6000 to 7000 tons, comes 
mostly from pig iron. 


_ Itis Wy oxnoce announced that the Belgian Government 
intends to gradually replace its present magnificent fleet 
of paddle steamers employed on the. Dover-Ostend ser- 
vice by turbine steamers, to have a speed of at least 
po be see The first of these is now being built by the 
John Cockerill Company at Hoboken, the intended speed 
being in this case 23 knots. The boat will measnre 344 ft. 
between perpendiculars by 40 ft. beam, and will draw 
=, 9? ft. of water. Parsons steam-turbines are to 


The ninth winter meeting of the British Association of 
Water Works Engineers will be held at the Geological 
Society’s Rooms, Burlington House, W., on Saturday, the 
10th inst., the chair being taken at 11 a.m., when the 
following —_ will be read and discussed :—‘‘ The 
Appleton Extensions of the Warrington Corporation 
Water Works,” by Mr. Geo. Mitchell. ‘‘ Supply of 
Surface and Underground Water to Towns,” - Mr. 
Frank Latham, Penzance. ‘Notes on Electrically 
Driven Pumping Plant for Water Supply, and Storage of 
Water under Pressure,” by Mr. J. Hutton, Scarborough. 


A series of experiments on locomotives were carried out 
on the French State Railways during the years 1901, 
1902, and 1903. The engines tested were of five different 
types, and particulars as to the nature of the trials and 
data as to the results obtained have been given in the 
Revue Générale des Chemins de fer by Mr. J. Nadal. The 
trials are stated to have shown that with a constant boiler 
pressure the steam consumption per horse-power hour 
varied little with a cut-off ranging between 40 per cent. 
and 60 per cent., and speeds varying from 25 to 60 miles 
an hour. On the other hand, the consumption was greatly 
affected by adrop in the bviler pressure. Thus with a 
boiler pressure of 2001b. to 213 1b. per square inch the 
steam consumption was 19 Ib. to 20.7 Ib. per horse-power 
hour. With pressures of 160 lb. to 170 1b. the engine 
took 21 Ib. to 221b. per horse-power hour, with one of 
130 lb. 23 lb. to 24 i. per horse-power hour, and with 
pressures of 100 Ib. to 115 lb. 25 lb. to 26.51b. per horse- 
power hour. 


The Trans-Siberian Railway has, as might be expected, 
"ga a marked impetus to trade and industry poy 4 the 
ine; new towns have sprung up, and older ones have 
atly expanded. Prior to the opening of the railway, 
jeljabinsk had only 5000 inhabitants, now it has 30,000, 
and boasts electric lighting, brick houses, big shops, &c. 
The town of Omsk has likewise greatly advanced, and 
the traffic on the Irtysch, both of steamers and sailing 
vessels, is constantly increasing. Some big Moscow firms 
have opened a handsome establishment there, the trade 
in agricultural machinery is becoming an important one, 
and money seems to be plentiful—or was up to the time 
of the war—the bank having tripled its turnover in the 
course of the last ten years. The country districts, too, 
are moving with the times, more especially between 
Tjeljabinsk and Petropavlowsk, and during the last ten 
ears 5,500,000 colonists have settled on domains belong- 
ing to the Government between Ural and Baikal ; added 
to which are 1,000,000 colonists in the Altoi regions and 
300,000 in the Turgaishi district. 


A new and very simple form of steel-sheet piling is now 
manufactured by the United States Steel-Sheet Piling 
Company, of Chicago. This piling is of special rolled 
seczion, and possesses three important features :—1, There 
is a groove in the joints between the piles, which can be 
packed with clay, cement, or any suitable material that 
may. be at hand, though in many cases the material in 
which the piles are driven will be sufficient for the pur- 
pose, 2. All the piles have a similar rolled section 
rather like that of an H-beam, but having what would in 
the H-beam be the flanges, formed so that one edge 
of the pile is made in the shape of a nearly con- 
tinuous hollow cylinder with 4 slot along the outside, 
while the other edge is formed with a rounded T-head 
so that it slides into the hollow edge of the next pile; 
but leaves sufficient space for the packing material to be 
rammed in. The third feature claimed for it is its direct- 
ness of alignment and flexibility in varying the direc- 
tion of the line of piling. The piling is made 12 in. wide 
between centres, and in varying lengths and weights. 


In our report of the Proceedings of the Physical and 
Mathematical Section of the British Association at Cam- 
bridge we mentioned that nobody s up for the N-rays 
when Professor Lummer asked members who had success- 
fully experimented with the rays to rise. The Revue 
Scientifique has addressed the same appeal to French 
scientists with practically the same result. Cailletet re- 
plied that he had been present at Blondlot’s experiments, 
and had never seen anything of the rays ; nor had he him- 
self been more fortunate when experimenting alone—and 


- 








not in the presence of enthusiastic ladies, as at Nancy. 
Lippmann and Berget had also failed to convince them- 
selves and him of the existence of the rays. Moissan 
declined to express any opinion. Berget pointed out in 
detail that neither he nor his audience could see any- 
thing; he had been misled at first ; but the absence of all 
material—as distinct from subjective—effects, including 
photographic effects, was striking. Monoyer, of Lyon, 
gave his ‘‘square opinion” that neither the N-rays nor 
the Nj,-rays existed. Meslin, of Marseilles, had only 
once fancied that he observed some effect. Camichel and 
Turpain were thoroughly sceptic. Lambert, of Nancy, 
alone confirmed Blondlot. Cailletet, moreover, referred 
in plain language to Jean Becquerel—Blondlot’s main 
supporter—‘‘who hypnotises a five-franc piece.” Further, 
as the N and Nj-rays did not find any real advocate at 
the recent meeting of the Naturforscher- Versammlung at 
Breslau, we may, perhaps, dismiss them. 


The first of the series of papers to be given during the 
pow session before the Royal Arsenal Association of 

‘oremen was read by Mr. J. Pickin, of Alfred Herbert, 
Limited, tool-makers, Coventry, on the 15th inst. His 
subject was, ‘‘ Examples of Modern Machine Work,” and 
in dealing with it he found occasion to enter fairly fully 
into the big question of workshop organisation. Special 
prominence was given to the necessity of inter-operation 
examination in the machine-shop, as effectually preventing 
any further labour being wasted on a spoilt job, also 
ensuring that the machine hand at fault renews the spoilt 
part. After touching on the various machine-tools, and 
showing the methods by which certain jobs were finished 
accurately and economically on them by the use of in- 
genious jigs, he went on tos of the advantages of a 
tool-store. When this department is well equipped, and 
the distribution of tools well organised, the machine hand 
does not require to grind his tools, nor to leave his 
machine to obtain new ones, the tool being ground by the 
tool-room staff, and distributed by messengers. The 
turret lathe naturally engaged a good deal of the lecturer’s 
attention. He said that while no work was too difficult 
for the modern turret, as great a degree of accuracy was 
obtained as on the ordinary lathe, with less tax on the 
skill of the operator. Ajiso, on this machine, unlike the 
full automatic, it was not necessary to have big batches 
of work before the job could be turned out economically ; 
it was common practice to set a machine for as few as six 
pieces, the difficulty of setting being met by fixing a 
setting price, thus making the number of pieces to 
machined immaterial to the operator. By means of 


operations, a feature of which was the disregard for 
expense in the manufacture of the jigs, which would only 
be justified by very large orders. Having laid stress on 
the advantage of the polishing-shop, where rough round 
articles were brightened on a polishing-machine, costing 
one-twentietb of the lathe on which this work was too 
often done, the lecturer brought his paper to a close. by 
showing a few examples of jobs on which enormous saving 
had been effected by transferring them from the turnery 
to the turret shop. 








Tue BrazitiaANn Navy.—The Brazilian Government is 
having plans prepared for a new fleet, numbering in all 
29 vessels. hese comprise three battleships, each of 
13,000 tons displacement; three armoured cruisers of 
9500 tons, six torpedo-boat destroyers, twelve torpedo- 
boats, three submarine boats, a transport of 6000 tons, 
and a training-ship of 3000 tons. The battleships are to 
be of a similar type to H.M.S, Triumph, which was built 
at Barrow for the Chilian Government, and was subse- 
quently purchased by the British Admiralty. The 
speed of the — will be 19 knots, while that 
of the cruisers will be 21 knots. The destroyers 
are to have a speed of about 30 knots. The sub- 
marines will be similar to others now building at Barrow. 
The work of construction will, in all peobensiiy) extend 
over ten years, and it is considered probable that it 
will be divided between Vickers Sons and Maxim, 
Limited, Barrow, and Sir W. G. Armstrong, Whitworth, 
and Co., Limited, Newecastie-on-Tyne. The Brazilian 
Government has already decided to adopt Armstrong 
guns and Vickers-Maxim improved armour. ; 





CaNnaDIAN Exxctric Raitways.—Some grave results 
are associated with the working of Canadian electric 
railways.. Most railway fatalities prove more serious to 
employés than to passengers; but the reverse of this is 
indicated upon Canadian electric lines. Last year the 
number of employés killed upon these lines was seven, 
while the number of passen killed was ten. There 
were also 22 other persons killed upon the lines. When 
we deal with the number of persons injured, similar results 
are indicated, the number of employés hurt last year 
having been 62, while the number of pone hurt was 
504, and the number of other persons hurt was 212. This 
state of affairs does not appear to be exceptional, 
as the number of employés killed in 1902 was only 
two, while the number of passengers killed was 
eight, and the number of other persons killed was 22. 
Similarly, in 1902 only 30 employés were injured, 
while the number of passengers hurt was 413, and the 
number of other persons hurt was 120. The total of 89, 
representing the mortality on Canadian electric railways 
last year, was made up as follows :—Falling off trains,-2 ; 
jumping off trains, 5; struck by engines or cars, 12; 
collisons, 3; walking on track, 13; other causes, 4. The 


on Canadian electric railways last year, was made up 
thus:—Falling off trains, 89; jumping off trains, 320; 
struck by engines or cars, 159; heads out of windows, 3 ; 
coupling cars, 6; collisions, 84; walking on track, 76 ; 
and other causes, 41. 





lantern slides Mr. Pickin went on to show various jigging ~ 


total of 778, representing the number of persons injured . 
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NOTICES OF MEETINGS. 





Soctety or ENGiIngcERS.—Monday, December 5, at the Royal 
United Service Institution, Whitehall, a ag will be read 
entitled ‘‘ Condensing Machinery,” by Mr. William Edward Storey. 
The chair will be taken at 7.30 p.m. precisely. 

ETY OF CHEMICAL INDUSTRY — LonDON Sxction. — Monday, 
December 5, at the Chemical Society’s Rooms, en House, 
Piccadilly. The following papers will be read and discussed :— 
(1) ‘‘ Raschig’s Theory of the Lead-Ohamber Process.” (2) ‘‘ Theory 
of the Action of Metals on Nitric Acid,” by Mr. E. Divers, M.D., 
D.Sc., F.R.S. (3) “* A Rapid and Accurate Method for the Estima- 
tion of Phosphorus in Iron Ores,” by Mr. Llewellyn J. Davies. (4) 
‘“‘Fluorescope for Comparing Substances under the Influence of 
Radium Rays,” by Mr. C.. 8, Stanford Webster, F.I.C. 

Society or Arts.—Monday, December 5, at 8 p.m. Cantor 
Lectures.—‘‘ Musical Wind Instruments,” by Mr. David James 
Blaikley. (Lecture Il.) Wednesday, December 7. at 8 p.m.— 
‘The International Exhibition at St. Louis, U.S.A.,” by Mr. 
Walter Francis Reid, F.1.C., F.C.S.. Dr. Boverton Redwood, 
F.R S.E., will preside. Thursday, December 8, at 4.30 p.m.— 
Indian Section. — ‘‘ Burma,” by Sir Frederic W. R. Fryer, 
K.0.8.L, late Lieutenant-Governor of Burma. 

Tue IystiruTion or Civi, ENGINEERS.—Tuesday, December 6, 
at 8 p.m. Paper to be further discussed :—‘‘ Distribution of Elec- 
trical Energy,” by Mr. John Francis Cleverton Sneil, M. Inst. C.E. 
Time permitting, paper to be read :—‘‘On the Construction of a 
Concrete Railway Viaduct,” by Mr. Arthur Wood-Hill, Assoc. 
M. Inst. C.E., and Mr. Edward Davy Pain, B A., Stud. Inst. C.E. 
Ballot for Members. Students’ visit, Wednesday, December 7, to 
the Motor-Car Works of Messrs. D. Napier and Son, Acton Vale, W. 

Tue UNIVERSITY OF LIVERPOOL ENGINEERING SocieTY.—Tuesday, 
December 6, at 5.30 p.m., in the Engineering Lecture Hall. A 
paper on ‘“Gold-Mining in the Transvaal,” by Professor Hele- 
Shaw, F.R 8. 

CIviL AND MECHANICAL ENGINEERS’ Society.—Thureday, Decem- 
ber 8, at 8 p.m., at the Caxton Hall, Westminster, when the fol- 
lowing paper will be read :—‘‘ Notes on Portland Cement,” by Mr. 
H. E. Bellamy, City Engineer, Rockhampton, Queensland. 

Tue InstiruTion oF ELECTRICAL ENGINBERS.—Thursday, Decem- 
ber 8, at 8 p.m., at the. Institution of Civil Engineers. ‘‘ Hydro- 
dynamical and Electromagnetic Investigations regarding the 
Magnetic-Flux Distribution in Toothed Core Armatures,” by 
Professor H. S. Hele-Shaw, F.R.S., Mr. A. Hay, D.Sc., Member, 
and Mr. P. H. Powell, M.Sc. (conclusion of discussion). ‘‘ Studies 
in Magnetic Testing,” by Mr. G. F. C. Searle, M.A. 

PuysicaL Society or Lonpon.—Friday, December 9, at 8 p.m., 
in the Physical Laboratory of the Central Technical College, 
Exhibition-road, South Kensington, by invitation of Professor 
W. E. Ayrton. Agenda :—1. ‘‘On.a Rapid Method of Approximate 
Harmonic Analysis,” by Professor S. P. Thompson, F.R.S8. 2. ‘A 
High-Frequency Alternator,” by Mr. W. Duddell. 3. Exhibition 
of Experiments to Show the Retardation of the Signalling 
Current on 3500 Miles of the Pacific Cable between Vancouver 
and Fanning Island. 4. Exhibit of Ayrton- Mather Galvano- 
meters, Universal Shunts, and Electrostatic Instruments, a New 
bP of Wattmeter, a New Form of Inductionless Resistance, 
and of other Instruments. 

THE JuNtoR INSTITUTION OF ENGINEERS.—Saturday, December 10, 
es International Gas Exhibition at Earl’s Court will be visited at 

p.m. 








READING - Cass. — Reading - cases for ae twenty - six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent.. Price 6s. each. 
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PHYSICAL ANAT.OGIES. 


A person may talk, or write, or, after making 
sufficient assumptions, calculate about a great 
many physical phenomena ; but he cannot be said 
to have arrived at the fullest understanding of the 
facts unless he has formed some mental picture of 
the realities underlying the manifestations which 
he has observed. The orderly sequences of events 
known as natural laws imply causative relation- 
ships between successive incidents, and hence 
throughout the entire range of phenomena, ‘so 
that we instinctively expect every new fact to fall 
into line and harmonise with our previously 
conceived notions of what might have been 
expected. These notions are really deductions 
from past experience, and their correctness will 


:| depend upon the accuracy of the mental picture 


we have drawn; the more distinct and thinkable 
we can make it, the more likely it will be to 


56/ correspond to realities and serve as.a basis for 


deductive reasoning. 

The only possible mental conception of a pheno- 
menon, the attributes of which do not make a direct 
appeal to our senses, has to be attained by a pro- 
cess of analogy with other phenomena which lend 
themselves more readily to our observation. The 
nature of intangible and elusive physical quanti- 
ties, such as atoms or electricity, afford wide scope 
for the speculations of the philosopher; and so long 
as it accords with known facts, one conception is as 
good as another. It must not be forgotten, how- 


65/ever, that these conceptions are only temporary 


substitutes for more exact knowledge, and must be 


69| modified or discarded altogether, if necessary, in 


the light of every fresh discovery. The atom has 
been likened successively to an elastic ball, a smoke- 
ring, and a solar system, and each of these con- 
ceptions in turn served a useful purpose in, so to 





speak, combining in one picture all the properties 
of the atom at that time known. The movement 
of electricity along a wire resembles in so many 
respects the flow of water in a pipe that the 
hydraulic analogy is the basis of most of our ele- 
mentary reasoning on the subject, although nothing 
ean be more certain than that nothing in the nature 
of a liquid is actually in motion. The closer the 
analogy, the more liable is it to be taken as 
synonymous with the actual phenomenon we are 
investigating, and hence, if we forget limitations, 
to obstruct progress by throwing doubt upon facts, 
of which it is not capable of giving an explanation. 
The length of the battle that took place before the 
kinetic theory of heat supplanted the caloric theory 
was due principally to the completeness with which 
the latter accounted for all the facts observed in 
connection with heat at the time when the caloric 
theory was devised. The conception of heat as a 
material substance, which resided in the pores of 
a body, and distended the body in proportion to 
the amount present, furnished a reasonable 
explanation of the phenomenon of expansion by 
heat ; and the rise of temperature observed when 
a substance was abraded or pulverised was. con- 
sistent with the idea that under such circumstances 
the contained heat was forced to emerge from its 
seclusion. When it was noticed that certain bodies, 
such as water, at a certain point expanded simul- 
taneously with the abstraction of heat, and that 
the heat produced by pulverisation was unlimited 
in amount, it was easier to deny the facts than to 
relinquish a theory with which the facts were in- 
consistent. There is no harm in scepticism when 
a fact is announced which is at variance with an 
accepted theory ; but when once the fact is verified, 
the theory is outworn, and merely constitutes a 
hindrance to further progress. 

The conventional mental conception of a mag- 
netic field is a portion of space traversed by a 
number of ‘‘ lines of force,” which define the posi- 
tion which a magnetised needle would tend to 
assume if introduced in the space, without causing 
any disturbance by its own presence. These lines 
of force are conceived as independent.closed elastic 
loops which have a tendency to contract. Certain 
‘* magnetic” bodies, such as iron, afford a path 
for such lines many thousands of times easier than 
through the surrounding space, so that the lines 
crowd into such bodies, and in tending,.to shorten 
try to drag the bodies together in preference to 
quitting them for a shorter path of greater reluct- 
ance. If the field is similar in any number of 

rallel planes, its configuration may be represented 
by a number of a lines drawn on a 
plane, the direction of each line at any point 
indicating the direction of the stress in the 
field, and the density of the lines the inten- 
sity of the stress. This conception of a mag- 
netic field is easily grasped and is perfectly 
familiar to students, by reason of diagrammatic 
representations of it in the elementary text-books. 
Such diagrams form a convenient means of studying 
magnetic problems, but the drawback to their use 
for quantitative work is the difficulty of drawing 
them correctly. The lines have to be laboriously 
plotted from mathematical formule ; but if the field 
is of at all a complicated nature, this method be- 
comes impracticable, and the course of the lines 
then has to be sketched in, according, more or less, 
to the ideas of the draughtsman, deduced probably 
from rough experiments with iron filings. Pro- 
fessor Hele-Shaw and Dr. Hay called attention, a 
few years ago, to the fact that the course of stream- 
lines in a very thin layer of a perfect fluid flowing 
between parallel plates corresponded to the distri- 
bution of magnetic lines in a plane field. Sir G. G. 
Stokes had proved that if the layer is thin enough, 
a viscous fluid would take up the same stream-lines 
as the theoretical abstraction called a perfect fluid, 
so that a new means of investigation of plane mag- 
netic fields Wasopened up. Professor Hele-Shaw, Dr. 
Hay, and Mr. P. H. Powell have overcome the diffi- 
culties of making the stream-lines of a fluid visible, 
as well as of extending the analogy so as to represent 
the effect of variation of permeability of the mag- 
netic field ; and in a paper read before the Institution 
of Electrical Engineers on November 24 these 
authors showed the results obtained by the appli- 
cation of the method to the investigation of the 
magnetic-flux distribution in toothed core arma- 
tures. Two thick glass plates, one coated with 
paraffin wax, were separated by the thickness of a 
piece of paper, and a thin film of glycerine and 
water caused to flow between them. Into this 
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film were injected jets of similar liquid - mixed 
with aniline dye and permanganate of potash, 


which formed coloured lines on the film corre-; 


sponding to the stream-lines. The wax had been 
scraped away over certain areas, corresponding to 
the iron masses in the field, to allow a greater 
permeability of these parts by the fluid, the ratios 
of. the permeabilities of such areas being directly 

roportional to the cube of the thickness of the 
iquid. A large number of slides. prepared in this 
way were projected on the screen, and their 
appearance bore a marked resemblance to the flux 
diagrams to which engineers are accustomed. The 
distortion of the field at the polar surface by the 
teeth of the armature, and its accentuation when the 
air-gap was reduced, were well represented by the 
analogous stream-lines in the corresponding slides, 
and the audience were able to form a pretty clear 
idea of the state of affairs existing on the teeth and 
slots of the armature. The effect of the teeth and 
slots on the magnetic reluctance of the circuit has 
always been a matter of considerable uncertainty to 
dynamo-designers, and numerous formule have been 
devised to represent it. By counting the number of 
stream-lines directly under cover of a tooth, and 
dividing by the mean number covered by a tooth 
and slot, the correction coefficient for the effect of 
teeth may be at once obtained, and has been found 
to approximate very closely to the value obtained 
by Carter’s formula, which, though admitted to be 
correct enough for practical purposes, is extremely 
cumbersome. The simple determination of this 
correction coefficient was the motive of the paper, 
and the stream-line method appears very well 
adapted for this and other magnetic problems ; but 
its undoubted beauty and convenience must not 
be allowed to obscure the fact that it is but an 
analogy, and must only be regarded as such. 
Magnetic lines themselves are only a mental con- 
ception to render the subject thinkable, and, 
as Professor S. P. Thompson pointed out in the 
discussion on the paper, the idea of them as any- 
thing in common with a flowing fluid is entirely 
opposed to what we have reason to believe is their 
real nature. Whatever they are, they do not spring 
out endwise from their source, but extend sideway, 
remaining closed loops throughout their careers 
until they finally collapse round their point of 
origin. Provided the limitations of the stream-line 
analogy are fully recognised, and it is not used to 
deduce theories on matters outside its proper appli- 
cation, it forms a valuable aid to the better realisa- 
tion of certain aspects of magnetic phenomena, but 
it remains but a.superstructure built up on an 
idea, the foundations of which are far from certain. 








QUEENSLAND RAILWAYS AND 
TRADE. 

A Year ago, when reviewing the report of the 
Commissioner for Queensland railways, we had 
occasion to animadvert on the attitude adopted by 
the department in view of the extreme depression 
in the agricultural and pastoral industries. In some 
of the other colonies material reductions in freight 
rates were made in certain cases in order to alleviate 
the serious condition existing owing to the drought. 
In Queensland no such lenient view was taken, and 
in consequence there was a diminution in the stock 
at the various important stations owing to the 
scarcity of drinking-water or feeding-stutfs. The 
failure to concede favourable terms in order to 
supply water or food to the stock, or to remove 
sheep and cattle at low rates to more satisfactory 
areas, could only be justified from the point of view 
that the railways ought to be made to pay 
their way irrespective of the development of the 
colony. That seemed to be the opinion then: but 
Mr. J. F. Thallon, the Commissioner for Railways, 
gives it as his personal opinion now that the rail- 
ways should not be expected to pay more than 3 per 
cent., although the interest at which the money is 
borrowed is 4 per cent. ; he would apply the sur- 
plus to improvements and developments. The 
deficit or difference between 3 per cent. and 4 per 
cent. must, of course, be made up out of tt 
sources of colonial revenue ; and although there 
might be compensating advantages in the reduction 
of rates, whereby the resources of the colony would 
be developed, the principle enunciated is one which 
cannot favourably influence investors in this country 
to supply the very necessary capital for the develop- 
ment of the Australian colonies. In times of crises, 
such as the colonies have recently experienced, it 
is more important to maintain the number of cattle 


or sheep, which, with the agricultural resources, 
ensure the prosperity of the. colony; but the 
primary aim of wise administrators should ever be 
to make the railways as early as possible self- 
supporting, consistent always with the development 
of the country. This alone will improve confidence 
on the part of investors at home—a necessity not 
always fully realised. 

The report for 1903-4 indicates some improvement 
in the position of the colony upon the very low 
level touched in immediately preceding years. The 
average rainfall at thirty-one selected stations along 
the railway was 35.32 in., which is a fair average, 
and is quite 7 in. more than in the preceding 
year. The result has been a check to the depletion 
ot live stock, but the 24 million returned as existent 
at the end of last year was still a long way short of 
the 6,822,000 in existence eight years previously. In 
regard to sheep, there is a slight recovery, the total 
of 8,392,000 being 1,180,000 more than in the 
previous year; but the total is still very far 
short of the 19,856,000 of 1895. It is safe to 
presume that the state of affairs would have been 
more satisfactory had fewer live stock starved, 
owing to lack of food-stuffs and water. There has 
been a considerable recovery in the amount of grain 
grown, and a marked decrease in the quantity which 
had to be imported. In the previous year, for 
instance, it was necessary to bring into the colony 
by the port of Brisbane 766,000 bushels of maize, 
whereas in the past year the total was only 
964 bushels ; of wheat, the imports were 616,000 
bushels, whilst last year the total dropped to 
1845 bushels; of flour, the imports have been 
reduced from the abnormal figure of 15,946 tons to 
3333 tons. Similar reductions were experienced at 
the ports of Rockhampton and Townsville. Again, 
the amount of agricultural produce forwarded by 
rail from a few of the purely agricultural districts 
increased from 44,623 tons in 1902-3 to 106,695 
tons in 1903-4. The Commissioner of Railways 
anticipates a substantial increase in the amount of 
agricultural and live-stock traffic during the current 


year. 

In other departments of traffic there has been a 
considerable increase. To the increase in receipts 
of 25,7981. from agricultural produce, 49341. from 
live stock, and 59841. from wool—all due to more 
favourable climatic conditions—there has been an 
addition to the coal and coke traffic of 12,875l. 
The tounage of coal shipped from Brisbane was 
23,722 tons greater than in the previous year, the 
total having reached 194,547 tons. While this is 
considerably above the average for the past ten 
years, it is less than in 1899 and in 1901. Of log 
and sawn timber the increase during the past year 
over the receipts of the preceding twelve months 
has been 69101. In minerals other than coal, 
and in sugar-cane, there have been decreases,. but 
the net addition to revenue from all traffic was 
71,3221.; of this.passengers contributed 15,9121. 

There was, on the part of the Commissioner, a 
very vigorous economy enforced in respect to work- 
ing expenses, and particularly in train-mileage. 
Although the revenue increased nearly 6 per cent., 
there was an actual reduction of over 6 per cent. 
on the mileage, the consequence being that the 
revenue per train-mile reached a total not equalled 
during the past twenty years. It has gone up in 
one year from 4s. 11fd. to 5s. 74d. At the same 
time the expenditure remained the same—3s. 6d.— 
so that the net receipts per train-mile have ad- 
vanced in the one year by 77d. Thus the net 
earnings, after deducting working expenses, 
upon the total capital of nearly 22,000,000/. in- 
volved, is 2/1. 7s. 3d. per cent., being an increase 
of 10s. 9d. on the previous year’s result. As, how- 
ever, the interest payable on the loan for railway 
purposes is at the rate of 4 per cent., there is still 
a deficiency of 385,344/., and that, too, notwith- 
standing the great effort towards economy. The 
result, however, can scarcely be regarded as un- 
satisfactory in view of the continued effect of the 
crisis through which the colony has passed ; but all 
the evidence points to a much more satisfactory 
result in the immediate future. 

During the year there have been 217 miles of 
track added to the length of railway open, which 
now amounts to 3044, but of this the Bowen Railway 
of 48 miles, and the Cooktown Railway of 68 miles, 
jare closed, so that the mileage open is 2928. An 
addition of 8 per cent. in one year is satisfactory, 
but the colony is of such enormous area that this 
‘length is insignificant. At the same time, the 
‘additions made form very important links in the 








traffic. One of the lines, of 20 miles in length, is 
an pee addition to the southern suburban 
lines of Brisbane, and connects the railway at one 
more point to the New South Wales system. 
Another line, of 68 miles in length, between Glad- 
stone and Rockhampton, connects the southern 
to the central division. The former system, ex- 
tending to 1597 miles, and the latter to 659 miles, 
had previously no such connection, the result being 
that a steamer had to be utilised for the convey- 
ance of reserve rolling-stock. This new connection 
will be indirectly an important source of economy 
in respect to traction charges. It completes also 
the line along the coast from Brisbane, through 
Maryport, to Rockhampton. The traffic in pas- 
sengers between the two sections has increased by 
50 per cent. since this connection was opened, and 
the revenue from the interchange of goods traffic 
amounts to 3000/. for the six: months, which is 
practically all increase. 

The most important. line constructed in the 
interior is from Hughenden to Richmond, a dis- 
tance of 70 miles, extending the railway for this 
distance into the interior. This line is notable as 
the most cheaply-constructed Government railway 
in Queensland, the cost being under 16001. per 
mile. One noteworthy feature in connection with 
it is that earth-packing has been adopted in lieu of 
ballast ; and so far the experiment is reported to 
have proved successful, all the conditions being 
favourable. A decided opinion, however, cannot be 
given until the roadbed has been subjected to some 
severe weather conditions. The same system of 
earth-packing was applied on another line of 16 miles 
in length, but has not been successful, owing to the 
amount of clay in the formation, which prevented 
good drainage. Ordinary ballast has therefore 
been reverted to in order to keep a ‘‘ running top”’ 
on the road. On another line, of 55 miles in length, 
it is proposed to adopt earth-packing, as the soil is 
naturally porous, and it is thought that this will 
obviate the trouble experienced on the Esk line 
just referred to. 

As to the maintenance of the railways, we had 
some doubt last year as to whether adequate allow- 
ance was made, and we have now the assurance of 
the Commissioner that the economy practised has 
been effected without any likelihood of the lines 
falling into disrepair. A more frequent inspection 
by officers specially selected for the purpose is now 


more the practice than was the case in recent years. . 


In addition, the various district engineers are now 
supplied with motor-cars, in order to make more 
frequent personal inspection of the lines under 
their charge. The Commissioner says he has also 
insisted on the cost of maintenance bearing a rela- 
tive proportion to the revenue, and has never hesi- 
tated to reduce the speed of trains when necessary 
towards that end. The system of flying squads, to 
which we referred a year ago, has given satisfactory 
results, and the Commissioner attributes much of 
the economy to this change. In 1900-1 the cost of 
maintenance averaged 1221. 16s. 3d. per mile ; in 
1903-4 it was reduced to 881. 9s. 1d., due partly to 
the relaying of main lines with heavier rails, and 
partly to the substitution of flying gangs, when 
the conditions permitted of that system. The 
actual total reduction on the maintenance charges 
for the past year is 15,0391.; the 25,9161. deducted 
from the locomotive charges is the result of. fewer 
train-miles. The traffic branch also shows a de- 
creased expenditure of 10,497/. The chief engineer 
in his report indicates that the permanent way and 
works have been efficiently maintained, and records 
a considerable amount of work done in relaying 
new rails, adding new sleepers, and reballasting. 





THE AMERICAN IRON TRADE 
FOR 1903. : 

In spite of the industrial depression from which 
the United States suffered during the second half 
of 1903, and although the iron trade was a sharer 
in the depression, the high-water mark in the pro- 
duction of pig iron was, according to the Ameri- 
can Iron and Steel Association, reached during 
that year. The same number of States made pig 
iron during 1903 as was the case during 1902— 
viz., 22—and the total production was 18,009,252 
tons, against 17,821,307 tons in 1902, as mentioned 
by us on page 252, vol. Ixxv., of ENGINEERIN«. 
This, though only an increase of 187,945 tons, was, 
perhaps, more than could have been expected under 
thecircumstances. In 1901 the output was 15,878,304 
tons, and in 1900 13,789,242 tons, The production 
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during the second half of the year 1903 was 
1,405,482 tons less than during the first: half ; 
only once before during the previous six years was 
the output during the second half of any year 
less than during the first half. The other case 
alluded to was during the year 1900, when the 
amounts for the first and second half-years were 
7,642,569 tons and 6,146,673 tons respectively, or 
a difference of 1,495,896 tons. The year 1893 was 
also one in which the output for the second half of 
the year was below that of the first half, the 
difference exceeding that of 1903 and 1900. 
During 1903 prices as well as production 
declined in the iron trade. The prices yielded 
notably in April, and. continued a downward 
course till the end of the year; but the pro- 
duction was not materially interrupted until 
July. In October the flagging trade became more 
noticeable, and there was then a progressive de- 
cline to the end of December. The average price 
of Bessemer pig iron at Pittsturg in January, 1903, 
was 22.85 dols. per ton, while in December it was 
14 40 dols., or a fall of very nearly 37 per cent. 
The output of a few other iron and steel products 
was affected about in the same proportion as that 
of pig iron, but the prices of no other products fell 
so far, comparatively ; the price of steel rails re- 
mained uniform throughout the year. 

One of the causes that affected the general trade 
was the failure, at the beginning of the year, of the 
Consolidated Lake Superior Company-~an enter- 


prise for tho manufacture of iron and steel and, 


some other products ; and the great group of indus- 
tries established at Sault Ste. Marie by this com- 
pany finally closed in September, 1903. When all 
the company’s operations ceased in September, con- 
fidence inf all industrial affairs was shaken. The 
collapse also, during the early part of the year, of 
the United States Shipbuilding Company, and the 
enforced reorganisation of Messrs. William Cramp 
and Sons’ Ship and Engine-Building Company, 
seriously disturbed the business situation. Another 
depressing cause was a prolonged strike in the 
building trades of New York City, which lasted 
during a large part of the year, for it naturally 
affected the structural steel industry, and injuriously 
influenced general business. The boom of 1899 was 
brought to a close by the above-mentioned causes, 
and more quiet conditions followed; but before 
these immediate causes were felt, there was in 
operation an influence of great magnitude, which 
of itself was destined in due course to bring the 
boom toaclose. Although the boom was due to 
substantial industrial and financial conditions, it 
was, according to Mr. Swank, greatly promoted, 
and its proportions were materially enlarged in its 
early stages, by the organisation of a number of 
industrial combinations or trusts, especially in the 
iron trade. Although probably the creation of these 
could not have been avoided, yet the combination 
got a bad name. 

Several actions were brought under the Sherman 
anti-trust laws. One of these was instituted in the 
Circuit Court for the district of Minnesota against 
the Northern Securities Company, which company 
had been incorporated for the purpose of acquiring 
control and ownership of the Great Northern Rail- 
way and the Northern Pacific Railway. The 
natural result of this was that the market for in- 
dustrial and railroad securities was unfavourably 
affected by the proceedings, and it formed a lead- 
ingcause of the reaction of the stock market in 
the year 1903, and of the accompanying business 
depression. While the proceedings were pending 
capitalists interested in other railways and in manu- 
facturingcompanies which might possibly be liable to 
prosecution looked with distrust on the value of their 
own investments, while other capitalists whocontem- 
plated investments in projected enterprises of any 
magnitude, which were similarly liable to attack, 
hesitated to make them. One good effect of the 
teaction was, however, that it put a check on all 
Speculative and unwise schemes, for these could 
Rot be successfully promoted. The railroad con- 
a were, in consequence, more favourable for 

anufacturers and shippers after the spring of 
1903 than they had been in 1902 or for some time 
previously, for there was less complaint of a scarcity 
of cars and locomotives, and very much less con- 
Gestion of freight traffic. 

We have already pointed out that there was in 
1903 an Increase in the production of pig’ iron in 
the States of 187,945 gross tons over the previous 
year, w hich, though not so great an increase as took 
© during several previous years, was yet, per- 





haps, better than might have been expected. As com- 
pared with the production of: pig: iron in other 
countries during the year 1903, we find that Great 
Britain stands third, Germany and Luxemburg 
coming second with an output of 10,085,634 tons ; 
the production of Great Britain being 8,811,204 tons. 
The output of the United States represents 38.8 per 
cent. of the total pig-iron production of the world ; 
that of Germany and Luxemburg, 21.73 per cent. ; 
and that of Great Britain, 18.98 percent. Tons of 
2240 lb. are used for the United States and Great 
Britain, and metric tons of 2204 lb. for Germany 
and Luxemburg. 

The production of spiegeleisen in the United 
States showed a decrease during 1903 of 20,320 
tons, and the production of Bessemer steel decreased 
412,272 tons ; open-hearth steel increased 142,182 
tons; structural shapes decreased 204,513 tons, 
and plates and sheets, 65,744 tons.. There was an 
increase of 11,364 tons in the production of 
Bessemer steel rails. 

The United States manufacture a very large pro- 
portion of the iron ore produced in the country into 
steel, but it is a noticeable feature that, while the 
output of open-hearth steel has advanced with rapid 
strides during the last five years, there has been a 
much smaller rate of increase in the production of 
Bessemer steel during the ‘same period; in fact, 
the output of material made by the open-hearth 
process seems to be rapidly overtaking that of the 
older product. In the year 1899 Bessemer steel 
was manufactured to the extent of 7,586,354 tons, 
which rose‘to 9,138,363 tons in 1902, but fell to 
8,592,829 tons in 1903, the total increase in the 
five years—from: 1899 to 1903—-was, therefore, 
1,006,475 tons, or rather more than 13 per cent. ; 
while in the case of open-hearth steel the in- 
crease in the same time was from 2,947,316 tons 
in 1899 to 5,829,911 tons in 1903, or about 98 
per cent., and during the whole of the time the 
increase was very regular. The State of Penn- 
sylvania was well in advance of all the other 
States in the production both of Bessemer and 
open-hearth steel, producing, in 1903, 3,909,436 
tons of the former and 4,442,730 tons of the latter, 
or over 45.5 per cent. of the total of all the other 
States in the case of Bessemer steel, and about 
78 per cent. in the case of open-hearth steel. These 
figures show pretty clearly that Pennsylvania may 
be looked upon as the home of steel-making ; for 
it stands far ahead of any other State in the rapid 
strides it has made. ‘ 

During 1903 the Lackawanna Steel Company 
completed the Bessemer department of its new 
plant at Lackawanna, N.Y., with an annual capa- 
city of 845,000 gross tons of ingots, produced by 
four 10-ton converters. Ingots were first produced 
from these in October 13, 1903. Open-hearth 
steel made in 1903 was produced by 111 works in 
17 States, against 98 works in 16 States, making 
open-hearth steel in 1902. In 1903 the maximum 
production of Bessemer steel rails was reached, 
when 2,946,756 gross tons were rolled, against 
2,935,392 tons in 1902—an increase of 11,364 tons ; 
and Pennsylvania in this case turned out 1,186,284 
tons of the total, or very nearly as much as all 
the other States put together. The demand for 
steel rails during 1903 was very active. 

Coming to crucible steel, the output in 1903 
amounted to 102,434 gross tons, against 112,772 
tons in 1902, Pennsylvania making about three- 
fourths of the total amount. 

We have before had occasion in the pages of 
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usages die hard in this country, howevér, and 
basic steel is still looked upon with suspicion 
in many quarters. That this view is not taken by our 
American cousins is shown clearly by the fact that 
in 1902 there were made in the States 4,496,533 
tons of open-hearth steel by the basic process 
and 1,191,196 tons by the acid process, while in 
1903 the production by the basic process amounted 
to 4,734,913 tons, and by the acid process to 
1,094,998 tons. There was a decrease of a little 
over 8 per cent. in the production of acid open- 
hearth steel ingots and castings in 1903 as com- 
pared with 1902, but an increase in'the production 
of basic steel of 5.3 per cent. These figures speak 
for themselves. The production of all kinds of steel 
in 1903 amounted to 14,534,978 gross tons, against 
14,947,250-tonsiin 1902. 

With regard to the steel production of Canada, 
the total output’ of ingots and castings in 1903 was 
181,514 gross tons, against 182,037 tons in 1902— 
a decrease of 523 tons ; and almost all the open- 
hearth ste:" was made by the basic process. 

In the iusports and exports of iron and steel, 
there was very little difference between the 
figures of 1903 and those of 1902, the imports 
amounting to 41,255,864 dols., against 41,468,826 
dols., while the exports reached 99,035,865 dols., 
against 97,892,036 dols. in 1902; but the imports 
were largely due to orders sent abroad before the 
reaction of 1903. 

In the production of iron ore in 1903 the State 
of Minnesota stood weli at the head, the output 
being 15,371,396 gross tons, against 15,137,650 
tons in 1902. There was, therefore, the very slight 
increase of 233,746 tons, or 1.5 per cent. The 
State of Michigan followed very closely, having 
produced 10,600,330 gross tons in 1903, against 
11,138,215 tons in 1902. Here we see a decrease 
of 537,885 tons, or 5.06 per cent. Next in order of 
production came the State of Alabama, but here 
there was a big drop, for the output was much 
below that of either of the two States already 
mentioned, being 3,684,960 tons. There was, 
however, an increase of 110,486 tons over the 
production in 1902, or 3.09 per cent. The total 
production of all the States was 35,019,308 gross 
tons in 1903, against 35,554,135 tons in 1902, being 
a decrease of 534,827 tons, or about 1.5 per cent. 

One rather noticeable feature of the production 
of iron ore ‘in different States was the varia- 
tion in the outputs of Texas and of Kentucky. 
In the case of the former State the production in 
1902 was 6516 gross tons, while in 1903 the amount 
rose to 34,050 tons, or an increase of over 422 per 
cent. The output of the State of Kentucky, on the 
other hand, fell from 71,006 tons to 32,227 tons, or a 
decrease of 54.6 per cent. The output of the State 
of Maryland also showed a drop in 1903 as compared 
with 1902, for it fell from 24,367 tons to 9920 tons, 
or 59.2 per cent. Ofourse these quantities are 
absolutely insignificant in relation to the general 
iron trade of America, and their only value is to 
show that the stress of falling trade is felt most 
strongly in those districts in which the iron trade 
is struggling to get a footing. 

The following table shows approximately the 
consumption of pig iron in the United States 
during the last five years, and in this table the 
comparatively small quantity of foreign pig iron 
held in bonded warehouses has not been taken 
into account, but warrant stocks not controlled by 
the makers are included in the unsold stocks for 





each year :— 





es | 
1900. 











| 190!. | 1902. 1903. 

: gross tons gross tons gross tons gtoss tons gross tons 

Domestic production. . “| 13,620,708 13,789,242 15,878,354 17,821,307 18,009. 252 
Impo vs oe . a ‘ oe 40,393 52,565 , | 619,354 599,574 
Stocks unsold, January 1 .. me oa i. 415,333 68,309 | 446,020 | 78,647 49,951 
Total supply .. oe 14,076,429 13,910,116 | 16,387,304 | 18,514,308 18,658,777 
Deduct stocks, December 31 68,309 446,020 73,647 | 49,951 698,489 
Also exports .. a eo 228,678 286,687 | 81,211 | 27,487! 20,379 
Approximate consumption .. 13,779,442 13,177,409 16,232,446 | 18,486,870 18,089,909 


ENGINEERING to call attention to the fact that 
basic steel is viewed in the United States with 
much more favour than is the case in this country, 
and have expressed the opinion that our engineers 
might do well to show more confidence than they 
a to do in this material, perfectly reliable as 
it 

and under proper supervision. Old customs and 


as proved to be when manufactured with care | 


A noticeable feature of this table is that, although 
the production of pig iron in 1903 was greater than 
that of 1902 by 187,945 tons, the consumption was 
396,961 tons less. 

Coming to the year 1904, the depressed trade.con- 
ditions which prevailed at the close of 1903 con- 
tinued into January, in spite of the hopeful feeling 
that there was at the end of last year. Prices of 
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most stocks declined, and the railroad tonnage de- 
creased. An unusually severe winter also affected 
the working of many railroads, and it also inter- 
fered with the operation of many large iron and 
steel plants. As the year grew older, however, 
there was a more hopeful feeling, and in February 
there was a marked increase in the production of 
pig iron, the improvement continying through the 
spring months. In June and July there was, how- 
ever, another check, while in August and Septem- 
ber improvement again was manifest in the leading 
lines, stocks advanced, and it now looks as though 
the close of this year might show a better return 
than did the beginning. 








ENGINEERING SCHEMES IN 
PARLIAMENT. 
(Continued from page 724.) 
RalLways. 

TurrReE are few railway schemes to add to the 
long list we reviewed in our previous article, and 
none is of great importance. In Derbyshire a 
company seek powers to build a new line from 
Hurdlow Station, near Buxton, on the London and 
North-Western Railway, across country, to Heath, 
on the Great Central line, near Chesterfield. A 
branch will extend from Ault Hucknall to Bolsover, 
on the Lancashire, Derbyshire, and East Coast 
Railway, and there will be another junction with 
the Great Central line at Pilsley, and with the 
authorised Clay Cross line at Egstow. The total 
length of new construction will be about 30 miles. 
The Barry Company propose a scheme in Mon- 
mouthshire. Though the new mileage is very 
small, it will tap an important mineral traffic, 
and is therefore likely to be opposed by other 
railways in the district. The plan is to construct 
from the existing line at Bedwas a branch to 
Mynyddislywn, where junctions would be made 
with the metals of the London and North-Western 
line and those of the Great Western Railway. 
The ‘Dublin, Wicklow, and Wexford Company 
have a Bill in which is sought an extension of 
time for the new lines to New Ross and Water- 
ford and to Shillelagh authorised in 1897. Another 
company seeking an extension of time is the 
Hull, Barnsley, and West Riding Junction Railway 
for their South Yorkshire extensions authorised in 
1902. 

The most ambitious light railway scheme brought 
forward this year is one for the construction of a 
line from Ackworth Station on the Midland and 
North-Eastern joint line, near Pontefract, to a 
junction at South Killingham, near Grimsby, with 
the authorised line of the Humber Commercial 
Railway and Deck Company. There will be junc- 
tions at Gixhill with the New Holland branch of 
the Great Central Railway, and at Hook with the 
Axholme Light Railway. The total length will be 
about 50 miles, and the route followed will be along 
the: south side of the Humber, through Barton. 
From Devonshire comes a proposal to construct 
some 15 miles of light railway between Clovelly and 
Bideford. There will be junctions with the exist- 
ing London and South-Western Railway at Bide- 
ford and Landcross. ‘Though it is proposed to 
build the line on its own “right-of-way,” to use an 
Americanism, it would seem that the highways 
will, where necessary, be crossed on the level. 
The Middlesex County Council require an exten- 
sion of time for the construction of the lines in the 
Friern Barnet district, authorised in 1901. In 
Cheshire powers are sought for the construction 
of about 6 miles of light railway from Tarporley to 
Mouldsworth on the lines of ‘the Cheshire Com- 
mittee. The Bath Electric Tramways, Limited, 
seek powers to extend, as light railways, their exist- 
ing lines along the Lower Bristol-road to Newton 
St. Loe. In North Wales powers are sought to 
reconstruct as light railways the existing Creosor 
Railway and the lines authorised by the Portmadoc 
and South Snowdon Act of 1901. Amongst the 
light-railway proposals is one to extend the pro- 
posed Lampeter and Aberayran line (Cardiganshire) 
to New Quay. Bya Bill to be presented in the 
ensuing Session is sought a revival and extension of 
the agreement between the Newry, Keady, and 
Tynan Light Railway and the Bessbrook Tramroad, 
by which the latter will be merged in the former. 

A line of considerable extent is proposed in Kent 
to connect the Headcorn Station and the Kent and 
East Sussex Light Railway with Tovil Station on 


the South-Eastern and Chatham Railway, which | 





line‘will pass through the parishes of Headcorn, 
Sutton Vallence, Chart, Sutton Boughton, Mon- 
chelsea, Langley, Loose, East Farleigh, and Maid- 
stone. The total length will be about 9 miles, and 
a big angle made by the existing main line will be 
eliminated. The Corporation of Maidstone propose 
the construction of a light railway (which is prac- 
tically a tramway) through the principal streets 
of that Kentish borough. In connection with 
the Coventry Company’s tramways an extension 
of time is sought, while a new system is 
proposed by a company. in Aberavon and the 
Urban District of Margam. Another line, 15 
miles in extent, is proposed in Lincolnshire, 
running from Blyton to Frodingham, through 
Laughton, Scotton and East Ferry, Scotter, Mes- 
singham, Twigmoor, Raventhorpe, Broughton, and 
Appleby. In Cheshire there is proposed a light 
railway, which to all intents and purposes will be a 
tramway, 10}:miles long, extending from Warring- 
ton to Knutsford Station, on. the Cheshire lines, 
passing under the Bridgewater Canal and through 
Grappenhall, Sworton Heath, Thelwell, Lymm, 
High Legli, Mere, and Tajley Superior. 


TRAMWAYS. 


An interesting controversy is pretty sure to arise 
in the committee-room in connection with the 
application of the London Southern Tramways 
Company for power to electrify the line across 
South London from Vauxhall, through Lambeth, to 
Camberwell. This is still operated by horse haulage, 
and the time for giving notice of acquisition by the 
London County Council expired a few months ago; 
but the Council decided not to exercise this right, 
so that there is a continuance of the lease for some 
years. This decision was reluctantly come to for the 
reason that the adoption of electric traction on the 
conduit system would have involved extensive 
widening operations, principally in Stockwell-road 
between Clapham and Brixton. According to the 
usual method of procedure, the County Council 
insisted that the Borough Council of Lambeth 
should pay one-third of the cost of the widening, 
and upon the borough authorities refusing to do 
this, the County Council decided to take no 
action in the matter. Whether or not the 
Council are justified in all cases in exacting this 
condition, that one-third of the widening should be 
.- for by the local authority, is a moot question ; 

ut there can be no doubt that it has involved 
delay in the electrification of existing tramways, 
and of the extension of other lines within the Metro- 
polis. The company now propose to adopt elec- 
tric traction, and to widen the street, and it 
would not be at all surprising if they carry 
with them the Borough Council, in which case 
the principal question of doubt is as to whether 
an extension of the lease will be granted by the 
London County Council, or whether Parliament 
will exercise its right to insist on such an extension 
of the lease as will repay the company for the 
capital expenditure proposed. The company will 
insert in the Bill a clause for the postponement of the 
date at which the London County Council may pur- 
chase the undertaking until such time as may be 
defined by the Act or prescribed by Parliament, and 
also to vary the provisions of the 1870 Act with 
respect to terms of purchase, so that the London 
County Council in such event may be compelled to 
take over the electric and other plant, whether or 
not it is suitable for the purposes of tramways then 
purchased or owned by ‘the Council. 

The Bill promoted by.the Metropolitan Tramways 
Company furnishes another instance as to how tram- 
way undertakings are handicapped by the narrow 
highways which our ancestors seemed to regard as 
sufficient. The Bill is largely concerned with street 
widenings at Edmonton. These, of course, are 
made primarily for the benefit of the tramway com- 
pany; and, knowing this, there have in previous 
years been most barefaced attempts at blackmail 
on behalf of local authorities. The latter seem 
to forget that the very large proportion of the public 
which patronises the tramcars benefit at least as 
much as the tramway company in getting a better 
and, above all, a quicker service. By another 
clause in this Bill the company take powers to 
purchase electricity in bulk from the Metropolitan 
Power Supply Company. It is very curious to 
note that with no exception, so far as we have 
observed, have the local authorities, when tramway 
proprietors, followed this practice, preferring in 
every instance a more expensive supply of their 
own rather than a cheaper one purchased elsewhere. 





An echo of the notorious fight over the Newcastle 


tramways is found this year in a Bill promoted 
by the Blackpool, St. Anne’s, and Lytham Railway 
Company, who desire running powers over some of 
the Blackpool Corporation tram-lines. In the 
Newcastle case, it will be remembered, the Com- 
mittee of the House of Commons granted the 
powers demanded, it having been conclusively 
proved that it would be to the general advanta:e 
of the public. In the House, however, this deci- 
sion was upset on-purely political grounds, and the 
matter was finally settled by a compromise. 
Amongst other. tramway lines it may be noted 
that the Corporation. of Colchester are seeking 
wers for half-a-mile of additional lines. At 
udsey it is proposed to extend the lines from the 
Leeds and Bradford boundaries, and to create con- 
siderable additions to lines in this district of York- 
shire. The Corporations of Southampton and 
Keighley propose extensions. The Urban District 
Council of Gorton ‘seek power for additional lines. 
The Gosport and Fareham Company propose a line 
between Gosport and Alverstoke, in the county of 
Southampton, and ask for an extension of time for 
the construction of lines already authorised. The 
Mexborough and Swinton Company and the 
Hastings =e also desire more time to carry 
out their work. The Oldham and Saddleworth 
District Tramways Company propose a line in the 
borough of Mossley and the urban district of 
Springhead. In Nottinghamshire powers are being 
sought to extend the authorised line of the Mans- 
field and District light railways from Sutton-in- 
Ashfield to Skegby. The city of Nottingham has 
also much tramway work in its. Bill; but so far as 
appears from the text, all the proposed lines lie 
within city limits. This is one of the cdrporations 
seeking powers to run motor-busses. A variety of 
schemes are brought forward in Lancashire. The 
Liverpool Corporation project new lines within 
their city ; whilst the Bury Corporation propose the 
construction of nearly 15 miles of new track, in 
which are included extensions of their existing lines 
to Radcliffe, Ramsbottom, and Tottington. The 
British Electric Traction Company seek to extend 
their authorised lines at Irchester and Higham 
Ferrers near Wellingborough. At Halifax the Corpo- 
ration propose to construct some 5 miles of new 
line, the work consisting, to a large extent, in the 
duplication of existing single tracks. No new work 
is proposed by the London United Tramways, who, 
moreover, seek an extension of time for the works 
and land purchases authorised in 1901 and 1902. 


Exectric LIGHTING. 


One of the notable features in connection with 
the electric undertakings is the extent to which 
competition is proposed in the supply of electricity 
in bulk over extended areas. Several companies 
have an eye upon London and the home counties. 
Two or three of the companies who have hitherto 
confined themselves to retail business within their 
own area, now propose to so widen the limits of the 
supply area as to constitute competition amongst 
the new bulk schemes. There is one comprehensive 
scheme by a new company to embrace the County 
of London and a large part of the adjacent coun- 
ties. It is proposed inet this undertaking to pro- 
vide a generating station at West Ham, and on the 
south side of the river at Greenwich, 38 acres of 
land being scheduled for this latter work, while at 
Fulham another station is proposed. Supply-pipes 
will be laid, not only under mel thoroughfares, 
but through the County Council's tunnels under 
the Thames, and new tunnels under waterways 
connecting the Royal Victoria and Royal Albert 
Docks, and under the lock between the tidal basin 
at the western end of the Royal Victoria Dock and 
the River Thames. A second comprehensive scheme 
is that by the East London and Lower Thames Elec- 
tric Power Company, which proposes to supply 
electricity in the counties of London and Essex and 
in the Borough of East Ham. The station in this 
case will be on the north shore of the Thames at 
Grays Thurocks, with a jetty 376 ft. long, and a 
railway connection with the Southend line. The 
North Metropolitan Electric-Power Supply Com- 
pany seek for an extended area to include the 

roughs of Islington, Stoke Newington, and 
Hackney. Another scheme is by the Central Elec- 
tric Supply Company, Limited, for the construc- 
tion of a station at Marylebone, with power to 
enter into agreements with the local authorities to 
supply electricity in Hampstead, Marylebone, 
Paddington, Westminster, St. Pancras, and Hol- 
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born, and to various districts north of the 
Metropolis. 

Amongst the companies who propose to extend 
their system are the County of London Electric 
Supply Company, Limited, who seek powers to 
extend the area of supply of electricity, electrical 
energy, and power, to include the rural districts 
around Croydon. Another is the Metropolitan 
Electric Supply Company, Limited, and a ‘third 
the Charing Cross and Strand Electricity Supply 
Corporation, Limited. It is scarcely necessary to 
indicate in. detail the wide area scheduled by these 
companies. The Metropolitan Company schedule 
practically every one of the London boroughs, and 
make special reference also to the Acton Urban 
District Council, with whom, it seenis, arrange 
ments have already been made. In the case of 
the Charing Cross Company, London, Essex, and 
Middlesex counties are included in whole or in 
part. The companies, of course, take power to 
make agreements as to the supply of energy with 
local authorities, companies, &c. In the case of 
the Metropolitan project, one clause will autho- 
rise and provide for the distribution by the com- 
pany of any moneys received by them, by way of 
purchase-money, or otherwise, in connection with 
the sale of their Marylebone undertaking to the 
Borough Council, and will empower the directors 
either to return the said money, or any part of it, 
to the shareholders, or to provide for its employ- 
ment, or any part of it, as capital for any of the 
company’s purposes. 

An important extension of their existing area 
of supply is also sought by the City of London 
Electric Lighting Company, Limited. In the Bill 
promoted by them powers are sought to supply 
the district included between the Thames and the 
main line of the South-Eastern and Chatham 
Railway, bounded on the east by the River Medway 
~« on the west by the boundary of the County of 

4ondon, 

in connection with the scheme already authorised 
for Carmarthenshire, the South Wales Electric 
Power Distribution Company promote a Bill to 
take over this concern, and to add Llanelly to the 
area of supply. The Shropshire and Worcestershire 
Electric Power Company seek to include within 
their area of sup ly Lichfield, Tamworth, Brown- 
hills, and Cannock, and also to get power to take 
over existing Provisional Orders in this district, 
whether held by public authorities or private 
companies, 

A noteworthy feature in many municipal Bills 
this year is the attempt to secure the right of 
refusing to supply electricity to a prospective cus- 
tomer who has his own generating plant, or 
normally takes his current from one of the large 





ry companies, but wishes to be connected up 
to the Corporation mains as; stand-by in case of 
a breakdown in his other supply arrangements. 
The proposal seems fair enough, or otherwise the 
Corporation would itself have to maintain a large 
reserve plant, which would only be required at 
very infrequent intervals. 

Several of the other schemes, although promoted 
for a town or rural district, embrace proposals tv 
include the supply in bulk to the authorities or 
companies of adjacent districts ; indeed, in some 
cases there seems no limit to the ambition, even of 
very small municipal bodies, but it is scarcely 
necessary here to enter into detail regarding these, 
and we will content ourselves, as in former years, 
by giving a list of the towns embraced, 


Municipal Schemes. Private Promoters. 
Accrington. Airdrie. 
Ballaghaderreen. Barnet. 
Burslem. Barton-upon-Irwell. 
Denny and Dunipace. Brentford. 
Dover. Brockenhurst. 
Ealing. Clewer and Old Windsor. 
Eastbourne. Coatbridge. 
Golbourne. Croydon (Rural District). 
Grangemouth. Cults and District (Aber- 
Haydock. deen). 
Hipperholme. Dorchester. 
Little Hulton (Lancs. ). Durham (Rural District). 
Morley. Farnham and District. 
Northfleet. Gosport and Alverstoke. 
Portland (Dorset). Hemsworth and District. 
Rutherglen. Inverness. 
Southall-Norwood. Litchfield. 
Stratford-upon-Avon. Ludlow. 
Tewkesbury. Lytham. 
Uphall (Linlithgow Macclesfield. 

County Council). Marlborough. 

Whitwood. Portobello, Musselburgh. 
Whitworth. Rusden, Higham Ferrers, 
Woolwich. Irthlingborough, and 


Thrapston Rural (North- 
ampton). 
Shepton-Mallet. 
St. Albans (Rural District). 
Tewkesbury. 
Tollington. 
Wanstead. 
ear. 
Weybridge and Walton- 
upon-Thames. 
Wimborne. 
Woking. 


Gas. 


In connection with gas undertakings, there 
appears to be only one district in which the manu- 
facture of power-gas, and its distribution in bulk, 
is proposed, and this is in the Esk Valley, in the 
East of Scotland. Gas power-stations will be 
situated in four districts : Mauricewood, Burgh- 
lee, White Hill, and Polton; and the area of 








supply scheduled includes a large part of the 
County of Midlothian. 

The London County Council have a BillJauthoris- 
ing a revision of the present}methods of testing gas, 
and, amongst other points, propose that in future the 
calorific value shall be noted as well as the candle- 

wer. In view of the increasing use of gas for 

ighting by means of mantles and in gas-engines, 
this suggestion appears a very reasonable one. 
Other clauses propose modifications in the present 
standard price and sliding-scale. The three Metro- 
politan companies—the Gas Light and Coke Com- 
pany, the South Metropolitan Company, and the 
Commercial Gas Company—propose to introduce a 
Bill to repeal or amend their Acts with respect to the 
method of testing and determining the illuminating 
power and quality, or purity, of the gas supplied by 


; them, and to prescribe the nature of the burner and 


apparatus to be used for the pares of testing the 
illuminating power of gas, and the manner in which 
such burner and apparatus shall be used. Authority 
will be asked for to repeal any statutory provisions 
in force affecting the three companies with regard 
to the removal of sulphur compounds other than 
sulphuretted hydrogen from gas supplied by them ; 
to repeal or modify any statutory provisions atfect- 
ing them which require the gas to be wholly free 
from sulphuretted hydrogen, and to make provision 
with respect to the limitation of the amount of sul- 
phuretted hydrogen in gas supplied, and with respect 
to the method of testing for the same ; to amend the 
existing statutory provisions in relation to the three 
companies as regards forfeitures in cases of de- 
ficiency in the illuminating power or quality of gas 
or the pressure at which it is supplied ; to enlarge 
the powers of the Chief Gas Examiner, to provide 
for the hearing by him of applications for the 
recovery of forfeitures in respect of illuminating 
power, purity, or pressure, and for the determina- 
tion by him of the amount of the forfeitures (if 
any) to be paid by the company in default ; and to 
provide that in the event of any difference between 
the three companies, or any of them, and the gas 
referees as to the reasonableness of any require- 
ments of the latter, or as to compliance therewith, 
the decision of the Chief Gas Examiner shall be con- 
clusive. The Bill will also contain clauses to make 
new provisions with respect to the times for testing 
the gas, to discontinue the testing on Sundays, and 
to remove any obligation to test daily on other 
days, leaving it optional with the testing authori- 
ties to test on any day other than Sunday, and to 
provide that in cases where any defect is found, or 
alleged to exist, in illuminating power, quality, or 
pressure of gas, notice shall be given by the testing 
authority to the company concerned. The South 
Metropolitan Gas Company will apply for a Bill 
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providing for the retirement of the gas referees, 
and compensating them for any loss they may sus- 
tain through the proposed change. The Bill will 
seek to make applicable to the company and to the 
Gas Light and Coke and the Commercial Gas 
Companies, certain provisions of the Gas Works 
Clauses Act, 1871, with such modifications as may 
be defined in the measure, and to exempt engines, 
fittings, &c., let by the company on hire from 
liability to distress. It will also make pro- 
vision with reference to erroneous registration ~ 
defective meters and the charges for gas in suc 

cases. The South Suburban Gas Company are fol- 
lowing the lead of the South Metropolitan Company 
in ee. to lower their standard of illuminating 
value. To facilitate the change they propose to 
supply consumers with flat-flame burners best 
suited to the new standard of illuminating power 
it is proposed to establish. 

So far as other gas undertakings are concerned, 
they are mostly for additional plant, and re- 
arrangement of companies’ finances, &c., and only 
in rare cases involve an addition to works, while 
in one or two instances only are absolutely new 
works projected. The South Oxfordshire Water 
and Gas Company are absorbing several of the 
smaller undertakings, and increasing the area of 
their supply. The Thames Valley and Goring Com- 
pany this year come under this scheme. In ono or 
two instances, also, there is a proposal for organis- 
ing pension schemes, and Wrexham is following 
the South Metropolitan Company in encouraging 
its consumers and workers to become shareholders. 
A new company is seeking powers to supply gas 
to Billingshurst, Slinfold, and the surrounding 
district. The Bill includes a clause authorising a 
supply in bulk to local authorities. Bills of minor 
importance, mainly seeking powers to reconstruct 
existing companies and to enlarge their boun- 
daries of supply, are promoted in connection with 
the following districts :—Great Berkhampstead, 
Formby, and: Hessle. Other promotions are as 
follow :— 

Aberystwyth (Company) : additional capital. 

Andover Light and Power Company : reconstruction. 

A =? Company : reconstruction, with additional 
works. 

Brockenhurst Company : new works. 

Croydon Gas Company : for absorption of the Cater- 
ham Company. ; 

East Cowes : reconstruction of company. 


Esk Valley: power-gas scheme. 

Haslemere Gas Company: increased works and area 
of supply. 

Heathfield : new works. : 

Hessle (Urban District Council): purchase local com- 

my’s works. bese ; 

Hitchin Company : reorganisation of supply in bulk. 

Otley (Urban District Council): to purchase com- 
pany’s undertaking. 

Sandiacre : additional lands and works at Stapleford. 

Seaham : reconstruction and additional works. 

Stanford-le-Hope (Dompany) : gas works at Horndon- 
on-the-Hill, and increased area. ? 

Thames Valley and een) : absorption by 
the South Oxfordshire Company. : 

Walker and Wallsend Union Company: additional 


works. , : 
Western Valleys (Monmouthshire) : reconstruction of 


company. oe ‘ 

Withnell (Urban District Council): to construct 
works. F 

Worthing (Company): extension. 

Wrexham: financial rearrangement; stock to be 
issued to consumers and employés; and workmen’s 


houses. 
Ystalyfera (Company): extended area of supply. 
(To be continued.) 


— 








NOTES. 
Tue New ORENBURG-TASHKEND RatbLway. 


Tis line is expected to be ready in the course of 
about half a year, and is anticipated to prove of the 
greatest commercial ard jindustrial importance, 
apart, of course, from its strategical value. The 
means of communication between European Russia 
and Russian Turkestan have hitherto consisted of 
caravans, or the roundabout route over the Cas- 

ian Sea, and the utter inadequacy of the exist- 
ing means of transport is naturally thrown into 
bolder relief by the continuous development of 
various industries. Central Asia appears to be ex- 


ceedingly rich in minerals, and the new line is ex- 
pected to give a tremendous impetus to the ex- 
ploitation of ore deposits of various kinds; in 
the Mugojar Mountains are vast seams of coal, 
so easily accessible that working has already 
commenced 





in several places, and the same) 


applies to the copper ore deposits, which are 
iewise being wockeed at a profit, although 
the means of transport are most primitive 
and incomplete. The new line will also greatly 
advance the colonising of vast tracts of country 
beyond the Ural, inasmuch as it traverses the 
Aktiubinsk district between the Rivers Ilek and 
Ural, where the land is very fertile, and where a 
lot of preparatory survey has already been done. 
As likely important centres for colonisation are 
mentioned, the station Tsadar, close to Lake 
T:adar, and at the station Aralskojemore, on 
Lake Oral, where accommodation is being made for 
regular steamer traffic. The new railway will prove 
an immense boon to the growers of rice, cotton, 
and fruit, the latter being dried for export ; and 
there are most favourable conditions for vastly 
expanding all these industries. There is already 
much and profitable fishing going on in the River 
Sir Darja, the exports amounting to some 6000 
tons perannum. But the railway is bound to greatly 
facilitate and extend this source of revenue, more 
especially as it touches Lake Oral, which is rich in 
fish. Finally, the Orenburg-Tashkend line will 
facilitate the access to Khiva and surrounding 
countries. 
Ronninc Powers. 

It is a fundamental principle of English highway 
law that the free and unobstructed use of the roads 
is the right of every peaceable traveller, and the 
primary duties of the local highway authorities 
consist in maintaining the road communication in 
the safest and most efficient condition for the 
benefit of all comers without distinction. No way- 
farer may beforbidden the use of the roads, and no 
obstacle may be. placed to his ge into or out 
of the district administered by any authority. A 
tramway is an improvement of the highway ; and in 
a paper read before the Tramways and Light Rail- 
ways Association yesterday, Mr. Stephen Sellon con- 
tended that tramway-owners have the same obliga- 
tions towards the public as highway authorities, in 
that it is their duty to provide every possible facility 
to travellers. Parliamentary sanction is only granted 
for tramway undertakings on the understanding 
that they are to be of public benefit, and precau- 
tions are taken that the monopoly shall not be 
abused. The right of collecting fares in no way 
affects the principle that a tramway is a high- 
way, though it is a highway the privileges of 
which are only available to such persons as can 
tender the legal fare. From this point of view 
those tramway-owners, whether companies or cor- 
partines, who refuse to allow their lines to 

e used to the greatest public advantage, are 
abusing the rights they enjoy and infringing 
those of the travelling public. The narrow-minded 
policy which refuses running powers to a neigh- 
bouring undertaking over the owners’ lines is a 
breach of the spirit of the highway law that is 
only too common, and it is to be feared that muni- 
cipal bodies, who should have the public welfare 
most at heart, are the worst offenders in this 
respect. Sentimental objections, such as ‘‘inva- 
sion of the rights of a self-governing community ” 
by the ‘‘intrusion ” of ‘‘foreign” cars, seem to have 
more weight with such bodies than considerations 
of the convenience of their constituents, as was 
illustrated by the bitter opposition of the Newcastle 
Corporation recently to the application of the Tyne- 
side Company to Parliament for permission to enter 
the city. That running powers over adjoining 
tramways is necessary in the public interest is 
shown, if not self-evident already, by a number of 
very striking figures collected by Mr. Sellon, giving 
the traffic over different systems immediately before 
and after through cars were instituted. The through 
connection in the case of Newcastle, mentioned 
above, resulted in an immediate increase of about 
25,000 passengers per month who rode the whole 
journey from Newcastle to Wallsend, although the 
operation of other causes would have normally 
caused a balance on the other side. On the other 
hand, a temporary break in the through running 
between Birmingham and Aston, necessitating the 
passengers changing cars, reduced the passengers 
on the Aston section by 50 per cent., and a similar 
cause at Edinburgh resulted in a money loss on one 
route equal to 40U0/. per mile per annum. Running 
powers over other companies’ lines are quite usual 
in the case of steam railways, and though the con- 
ditions are somewhat different to those obtaining 
on tramways, there is no difficulty in adjusting 
financial details in the latter case, if the two parties 
take up a reasonable attitude and do not allow 


private jealousies to stand in the way of their 
duties to the public. 


Micro-PHOTOGRAPHY WITH THE AID or Utrra- 
Viotet Lieut. 


Text-books of science, as a rule, explain micro- 
scopic vision with the aid of rays. This elementary 
explanation does not: fix any limit to the possib!. 
magnification, but as long as we have not to dex! 
with dimensions which are comparable to the wav»- 
length of light, it does not bring us into conflict 
with observed facts. But we reach the limit of 
resolution when the distances between the lines of 
the object are less than half a wave-length of the 
light with which we illuminate the object. The 
theory which Helmholtz advanced for self-luminous 
objects, and Abbe, about the same time, for illumi- 
nated objects, regards the microscopic images as 
diffraction phenomena ; and this theory, some points 
of which Dr. Glazebrook has recently cleared up, 
also indicates the way in which further resolution 
may be procured. We — to work with light of 
very small wave-length. Since the wave-length is 
determined by the quotient A = V/N—the velocity of 
light divided by the number of vibrations—two ways 
seem to be open in order to obtain a smaller ). 
We may either decrease the velocity of the light, or 
increase the number of vibrations. The first can be 
accomplished by immersing the object in a liquid of 
high refractive index—glycerin, balsam, salt solu- 
tion, &c. The method is applied-to a certain 
extent, but does not carry us much further. The 
second method illuminates the object, not with 
ordinary white light, but with violet vibrations of 
higher frequency. It was first proposed by Amici, 
and is also used. ut the intensity of the violet 
light is very feeble, or, rather, the eye is not very 
sensitive to violet rays. In micro-photography the 
second objection does not count, but the feeble 
intensity remains a drawback. Dr. A. Kohler, of 
Jena, has therefore tried ultra-violet light, notably 
the rays given out by electric sparks passing be- 
tween cadmium electrodes. These rays, of wave- 
length 275 up, have a high intensity. Dr. Kohler 
described his new camera-microscope, which has 
been constructed by the Zeiss Glas Werke, of Jena, 
before the Breslau meeting of the Naturforscher- 
Versammlung. The lenses of this microscope are 
made of crystal and of fused quartz ; they need only 
be corrected for spherical aberration, because no 
chromatic aberration has to be guarded against 
when monochromatic light is used. As the ultra- 
violet light is invisible, however, an artificial eye 
has to be combined with the microscope for 
focussing and adjusting. This artificial eye con- 
sists of optical parts made of crystal, and of a retina 
made of fluorescent glass, which responds to ultra- 
violet rays. The observer examines through a lens 
the image thrown on this artificial retina. The 
instrument can, indeed, also be used for subjective 
vision by ultra-violet rays, and for this purpose 
magnesium light, of wave-length 280 yy, is still 
more suitable than the cadmium light. But the 
fluorescent light is injurious to the eye, and the 
finest detail can only be studied by photography. 
Yet the fluorescence helps in bringing out further 
detail. Dr. Kohler also immerses his specimens 
—so far, mostly organic tissues—in a mixture of 
glycerin and water, or in salt solution, of which 
physiologists make large use. The ultra-violet rays 
at once show differences in the structure, which, 
hitherto, staining had alone revealed. Thus the 
horny portions of the epidermis, the membranes of 
plant cells, and other parts, are more or less im- 
permeable to ultra-vivlet rays, so that other 
advantages are realised in addition to the increased 
resolution. It would not be surprising if ultra- 
violet illumination should also render good service 
in metallography. 


Tae Ricnest Province or CHINA. 


A very great improvement is taking place in the 
Consular Reports issued by the Foreign Office, not 
only in their lite style, but also in the nature 
of their matter, ms td of them are really valu- 
able contributions to our knowledge of the countries 
referred to. That written by Consul-General 
Hosie, on the province of Ssuch’wan, is one of the 
most interesting and useful which has yet appeared. 
Ssuch’wan—which derives its name of ‘Four 
Streams” from the four rivers Chialing, T’o, Min, 
and Yalung, flowing through it from north to south 
into its great trade highway, the Yangtsze—is the 





largest, and gay the richest, province of the 
Empire of China. Its western frontier touches 
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Thibet and the Kokonor region ; on the north it is 
bounded by Kansu and Shensi; on the éast by 
Hupei and Hunan; and on the south by the pro- 
vinces of Kneichou and Yunnan. Its area is esti- 
mated to be not less than 167,000 geographical 
square miles ; but size alone does not account for 
its. wealth, for Western Ssuch‘wan, including 
nearly one-half of the total area of the province, is 
a very mountainous region, sparsely populated by 
aboriginal tribes, and little cultivated or developed, 
except its valleys, into which the Chinese have pene- 
trated, and in which they carry on their agricultural 
and industrial pursuits, That Western Ssuch‘wan 
is indeed rich in minerals; which have as yet been 
only partly exploited, is undoubted ; but for the 
present prosperous condition of the province we 
must look more especially to the eastern half. 
Mr. Hosie gives a most interesting account of the 
agricultural, horticultural, and animal products of 
the province, which shows that the people have all 
that they need for welfare and comfort. Mean- 
time, however, we would direct attention to the 
minerals and mineral products, as these are likely 
to attract foreign enterprise. Some of these 
products have been developed in a remarkable 
degree, while others are only in process of exploita- 
tion. Evidence of the existence of gold deposits 
is to be seen in many parts of the province, but 
the rude methods of extraction do not yield satis- 
factory results; but if these were improved the 
output of gold would be very considerable. So far 
as Mr. Hosie has been able to ascertain, the pro- 
vince is not’ particularly rich jn silver ores ; 
but that cannot be definitely known until a 
scientific examination has been made. Copper, 
however, is found in large quantities, and the 
annual production is considerable. Lead, zinc, 
and antimony are all worked to some extent, 
although in a. very crude manner. [Iron is 
well distributed throughout Ssuch‘wan; but 
owing to the difficulties of communication, parts 
of the north are supplied by Shensi. In 
addition to the usual demand for agricultural 
implements, artisans’ tools, and kitchen utensils, 
the most important use to which iron is put is the 
manufacture of large iron pans for the evaporation 
of salt at the numerous brine wells throughout the 
country, and pan-casting forms an important in- 
dustry in several parts of the province. Charcoal 
is almost universally used in smelting. Saltpetre, 
sulphur, gypsum, and soda are all easily obtainable, 
Coal is widely diffused throughout the province, 
and differs in quality, from lignite in the far west to 
bituminous in the north and anthracite in the east ; 
vertical shafts are unknown, horizontal galleries 
being simply driven into the hill-sides. As yet, 
however, mining is little more than superficial, and 
it is capable of very great development. In the 
cities of Ssuch‘wan, and on the thousands of junks 
plying on its waterways, coke is preferred to coal. 
It is slightly dearer, but burns less rapidly, retains 
its heat longer, and requires no provision for the 
escape of smoke. Lime is as common in Ssuch‘wan 
as coal; the two strata are frequently found in 
juxtaposition, where the upheaval of the crust 
of the province, has been particularly extensive. 
Petroleum is known to exist in the province, and 
one of its greatest and most valuable industries is 
the manufacture of salt. Mr. Hosie remarks that 
Ssuch‘wan, especially the west and north of the 
province, offers an exceedingly interesting field to 
the mineralogist, who will, in the years to come, 
lay bare much varied wealth. His notes, therefore, 
should be looked upon as nothing more than finger- 
posts to the districts where buried wealth awaits 
scientific exploitation. They are sufficient, how- 
ever, to show that the province of Ssuch‘wan 


possesses all the potentialities of a great industrial 
centre, 








Rotine-Stock 1n Russta.—In consequence of the de- 
Spatch to the Trans-Siberian and Eastern Chinese Rail- 
ways of 855 locomotives and 26,895 trucks, the number 
of locomotives circulating upon the European-Russian 
railway network shows a reduction of 4.70 per cent, as 
compared with the corresponding number in circulation 
at the close of 1903, although considerable orders for 
rolling stock have been given out during the last few 
- nths, In the course of 1905, the administration of the 
rere State lines proposes to order 773 locomotives and 

Saper trucks. When these orders have been executed 
the number of locomotives will show an increase of 288, 
a tl with December, 1903 ; the number of trucks 
Will also show an increase of 980. During the first four 
wate of next year locemotives are to be delivered at 
1€ rate of 120 per month, so that the existing scarcity of 


rap — the Russian European network will be soon 





THE NEW GERMAN BATTLESHIP 
‘* DEUTSCHLAND.” 


THE latest addition to the battleships of the German 
Navy is the Deutschland, which was launched from 
the covered slips of the Germania yard at Kiel, on 
November 19. The general appearance of the vessel 
is shown by the illustration on page 759, which was 
taken froma model: Her principal dimensions are the 
same as those of the Braunschweig class ; of which 
the Brauschweig, only recently put into commission, 
and the Hessen, now almost completed, have ‘been 
built by Messrs. Krupp, at the same yard. The length 
of these vessels between perpendiculars is 398 ft. 6 in. ; 
the maximum breadth, 72 ft. 9in. ; and the draught, 
25 ft. lin.; their displacement being 13,000 tons. 
The armour-belt is 9 in. thick. amidships -and 4 in. 
thick atthe ends. The deck-armour is 3 in. thick and 
slopes at the sides to a junction with the lower edge of 
the belt. The side armour of the citadel and battery 
deck casemate is respectively 54 in. and 6 in. thick, 
the casemate being covered in by a protective deck. 
There are two conning-towers, the one at the fore 
being protected by 12-in. armour and the aft one by 
54-in. armour. 

The main armament consists of four 1l-in. guns 
mounted in a pair of turrets fore and aft, and pro- 
tected by 11l-in. armour. In the central casemate are 
ten 6.7-in. guns, and four more guns of the same 
calibre are contained in separate casemates. There 
are twenty-two 3.5-in. quick-firers mounted on top of 
the casemates. The fighting-tops contain four auto- 
matic machine-guns of 1.5in. bore, for protection 
against the attacks of torpedo-boats, and four other 
machine-guns of 0.3 in. Six 18-in. submerged torpedo- 
tubes are fitted—four broadside, one at the bow, and 
one at the stern of the vessel. 

The Deutschland is propelled by three sets of triple- 
expansion engines, aggregating 16,000 indicated horse- 

wer, and expected to give a agees of 18 knots. 
Steam is supplied by six cylindrical boilers and eight 
water-tube boilers, the latter of the Schulz-Thorny- 
croft type. The normal coal-carrying capacity is 700 
tons, but 900 tons more can be sto in the reserve 
bunkers. The double-bottom compartments are fitted 
for the carriage of 200 tons of tar-oil, which is also 
intended as fuel. 

The vessel will carry the admiral’s flag, and will be 
manned by 35 officers, 35 warrant officers, 16 ensigns, 
arid a crew of 650 men. 








THE DISTRIBUTION OF ELECTRICAL 
ENERGY. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 22, Sir Guilford 
L. Molesworth, K.C.I.E., President, in the chair, the 

aper read was ‘‘ Distribution of Electrical Energy,” 

y John F.C. Snell, M. Inst. C.E. The following is 
an abstract of this communication :— 

The paper deals first with the attitude of the Legisla- 
ture towards the electrical industry, and recites some of the 
points of the 1882 Electric Lighting Act, which retarded 
the progress of electrical development. It then deals 
with the improved clauses under the 1888 Electric Light- 
ing Act. Reference is made to the removal of restric- 
tions upon undertakers which would be effected by 
the Electricity Supply Bill, enero by the Board of 
Trade in the last sion of Parliament, and a hope is 
expressed that this will soon become law. Mention is 
also made of the falling-in of the leases of borough tram- 
nog and the effect of electrical traction upon the a 
and load-factor of the generating stations. The author 
then describes the various systems by which electricity is 
at present distributed, including direct-current two and 
three-wire distribution ; direct-current high-tension gene- 
ration, and low-tension distribution ; single-phase, two 
and three-phase currents, high-tension generation, and 
low-tension distribution ; three-phase high-tension, and 
low-tension direct-current distribution. 

After dealing with the limits of pressure, as defined by 
the Board of Trade, and the results of the work of the 
Engineering Standards Committee in settling upon stan- 
dard perionictties, the systems of supply are more 
thoroughly criticised, and the single-phase bar is set 
aside as being inapplicable for general supply, as is also 
the direct-current high-tension system. The author is of 
opinion that the distributing systems which are likely to 
be adopted in the future are :— 

1. Direct-current, two or three-wire, for small districts. 

2. Single-phase high-tension for railways. 

3. Two-phase high-tension generation and low-tension 
distribution (for existing single-phase systems of general 


supply). ; ; 

4. Three-phase high-tension generation and direct- 
current low-tension distribution (for existing direct- 
current systems in large districts, and for railways of 
short length). y 

5. Three-phase high-tension generation and low-tension 
three-phase or six-phase distribution (for entirely new and 
large districts). 

Diagrams accompanying the paper demonstrate the 
economical radii of supply by direct current at 500 volts 
for different loads transmitt-d and by the high-tension 
sub-station method, the result heing that above the under- 
mentioned distances the high-tension method is more 
economical—viz. :— 
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With regard to the effect of storage at sub-stations, the 
author believes that storage will be more largely resorted 
to in the future ; and figures are given in support of this 
view. He then proceeds to discuss the economical: limit 
of pressure for high-tension supply by underground 
cables ; and gives curves to show that. for general pur- 
poses, in Great ‘Britain, 6600 volts‘is, ‘approximately, the 
economical pressure. ‘The effect of thé cost: of insulation 
of extra high-tension cables is alsodiscussed. The paper 
next deals with the cost of overhead transmission of high- 
tension currents, and reasons for fixing upon a pressure 
of 20,000 volts in this country are given. ; 

As to the cost of supply, the ideal figure given by 
Culonel Crompton in 1894 is stated to have been sur- 

A’ new: ideal figure is given by the author, 

upon further experience gained in the t ten 

years ; and he predicts the costs which are likely to be 
charged to various classes of consumers. 

Turning to transmission-lines, a description is given of 
the practice adopted in extra high-tension underground 
cables, and the risks which have to be guarded against. 

he mechanical and electrical construction of overhead 
lines for extra high pressures is also dealt with. 

The paper then enumerates various classes of sub- 
station, covering static transformers for three-phase low- 
tension distribution; static transformers with rotary 
converters for direct-current distribution ; and synchron- 
ous or induction motor-generators for direct-current dis- 
tribution at the higher periodicity. Descriptions follow 
of the various sub-stations erected by the author, with 
curves of their outputs, and —— of their efficiencies. 

The various methods of distributing energy at low 
pressure are classed as follow :— 

I. Conduit, or Draw-in, System :— 

i. Bare copper-strip systems, strained and unstrained. 
2. Cables insulated by india-rubber, vulcanised bitu- 
men, or other dielectrics drawn into stoneware casings, 
Callender-Webber bitumen casings, fibrous conduits, 
cement casings, and cast-iron or wrought-iron pipes. 

II. Buried, or Solid, System :— 

1. Vulcanised bitumen, dialite, or other insulated single 
cables, laid in iron, stoneware, or wooden troughing, and 
surrounded by molten bitumen or pitch. 

2. Concentric cables, paper insulated, and lead covered, 
laid in the same manner. 

3. Single-phase or concentric cables, each protected by 
its own aietthing of steel tapes or wires, laid direct in the 
ground. ’ 

The relative merits of these systems are fully dis- 
cussed, and a curve is given showing the respective 
capital costs of the systems. 

he author then deals with the systems of distribution 
adopted in tramway construction, and their relative 
advantages and disadvantages. 

The question of fusing the general network and the 
fixing of section-boxes is gone into fully, the author de- 
ciding against fuses, except in concentric networks, and 
strongly eines 4 the use of section-boxes for sub- 
dividing the network. 

The paper concludes with some particulars. of the 
supply of electrical energy to short and long-distance 
railways. The author believes that a modification of the 
present third-rail system will remain with short-distance 
railways, and that improved methods in the application 
and control of single-phase currents will be adopted for 
long-distance railways. 








EvurRovEAN AND AMERICAN Navizs.—France has now 
28 ironclads, of which 18 have been built since 1890. 
France also possesses 24 armour-plated cruisers, of which 
21 have been built since 1892. M. Charles Bos, the 
official reporter on the French Navy Estimates for 
1904.5, notes the fact that Germany possesses 27 iron- 
clads, of which 24 have been built since 1890 ;.German 
has also built 11 armour-plated cruisers since 1897. ‘ 
Bos further anticipates that, in consequence of her 
methodical and precise naval policy, Germany will pos- 
sess 38 iron¢élads, 14 large cruisers, and 38 small cruisers 
wy 1917. M. Bos also calls attention to the fact that 

urope is in presence of a new rival whose naval progress 
is much more rapid than even thatof Germany. This rival 
is the United States of America. After deducting from the 
fleet of the United States vessels which will be laid up when 
they attain a certain limit of age—a limit fixed at 25 years 
for ironclads and armour-plated coastguard vessels, 20 years 
for armour-plated gunboats and cruisers, 15 years for 
despatch-boats, gunboats, and torpedo-boat destroyers, 
and 11 years for torpedo-boats and submarines—the Great 
Republic will still possess 23 ironclads, 10 large cruisers, 
10 protected cruisers, 3 non-protected cruisers, and 16 
torpedo-boat destroyers. According to the French Naval 
Programme of 1900, the French fleet comprises 28 iron- 
clads and 24 armour-plated cruisers ; but Bos recom- 
mends, first, a ‘‘serious” flotilla of torpedo-boat de- 
stroyers, submersibles, and submarines; and, secondly 
the construction of nine large armour-plated cruisers and 
six armour-plated cruisers of a smaller. type. M. Bos 
recalls with satisfaction the fact that next year France 
will have 327 vessels of war in service, instead of 190, 
which were available in 1894. M. Bos estimates that the 
naval construction expenditure of France — the next 
six years will have to be 32,000,000/., or 5,333,333/. per 
annum. In this outlay 5,600,000/. will be required for 
flotillas, 14,400,000/. for ships of war of a large type, 
7,200,0002. for war vessels of a smaller class, and 800,0607 6 





for improved tools in Government arsenals, 
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LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 15th ult., the steel screw steamer 
Delta was sent to sea from the yard of Messrs. William 
Gray and Co., Limited, West Hartlepool. The Delta 
has been built for Mr. B. J. Van Hengel, of Amsterdam, 
and is intended for the timber and general ‘o trades. 
Her principal dimensions are :—Length over all, 292 ft. ; 
bi th, 42-ft..6 in.; and depth, 19 ft. The engines:are 
of the triple-expansion type, from the Central Marine 
Engine Works of the builders, the cylinders being 21 in., 
33 in., and 56 in. in diameter, with a36-in. piston stroke, 
and there are two large steel boile —— to work 
at a pressure of 160 lb. per square inch. The Delta had 
a very satisfactory trial, averaging a speed of 104 knots, 
the machinery running well. 





On Wednesday, the 16th ult., the steel screw cargo 
steamer Sylvie, built by Sir Raylton Dixon and Co., 
Limited, Cleveland gy 9 whew Middlesbrough, to the 
order of La Société les Affréteurs Réunis, of Paris, for 
their line of fruit and wine steamers, ‘proceeded tosea for her 
official trials. She measures 310 ft. by 43 ft. by 25 ft. 9 in., 
and she has a dead-weight carrying capacity of about 
4300 tons on a light draught. Triple-expansion engines 
have been fitted by the North-Eastern ine Engineer- 


ing Company, Limited, of Sunderland, having cylinders 
23 in., 38 in., and 61 in. in diameter, with a42-in. stroke, 
supplied with steam by two large single-ended boilers 


working at 1601b. pressure. 

The steamer Tryst had a very successful trial in Bel- 
fast Lough on Thursday, the 17th ult. The Tryst was 
built for Mr. W. A. Granger, of Belfast, by the Ailsa 
Shipbuilding Company, Limited, Troon, and measures 
185 ft. by 28 ft. by 14 ft. 3in. The engines, by MacColl 
and Co., Limited, Belfast, have cylinders 14} in., 24 in., 
and 40 in. in diameter, with a 36-in. stroke, and are 
designed to work with superheated steam supplied at a 
pressure of 180 lb, per square inch. 





The s.s. Alfred Hage, built to the order of the Steam 
Navigation Company ‘* Vendila,” of ay ay was on 
Saturday, the 19th ult., successfully launched at the 
yard of the Elsinore Iron Shipbuilding and Engineerin 
Company, Elsinore, Denmark. This steamer is built oj 
steel, to the highest class at German Lloyd’s special 
survey, and her dimensions are :—247 ft. by 37 ft. 4 in. 
by 17 ft. 2? in. depth of hold. The engine is of the 
triple-expansion type, with surface condenser, indicating 
800 horse-power. 





Messrs. Thomas Dobson and Co., on Monday, the 
2ist ult., launched from their yard at Hessle a steel 
screw stedmer, the Argosy, built tu the order of a 
London fitm. The vessel is of the following dimen- 
sions :—Length, 151 ft.; breadth, 24 ft.; moulded depth, 
11 ft. 9in. Engines of the triple-expansion type, with a 
large boiler for 180 lb, working pressure, will be fitted. 





On Tuesday, the 22nd ult., Messrs. Ropner and Sons, 
Stockton-on-Tees, launched from their yard a screw 
steamer of the following dimensions :—Length, 331 ft.; 
breadth, 47 ft. 6 in.; depth, 22 ft. 6 in. The engines 
will be of the triple-expansion type, built by Messrs. 
Blair and Co., Limited, of Stockton, of about 1100 indi- 
cated horse-power, steam being supplied by two steel 
boilers at 160 lb. pressure. The vessel has been built to 
the order of Messrs. H. Samman and Co., Hull, and was 
named the Etton. 





The tank steamer Perlak, which has been built by the 
Fijinoord Shipbuilding and Engineering wee of 
Rotterdam, to the order of the Royal Dutch Petroleum 
Company, and is to run in the service of the Asiatic 
Petroleum Company, was taken for trial at sea on Tues- 
day, the 22nd ult. She is of the following dimensions :— 
240 ft. long, 42 ft. beam, and 20ft. depth, moulded. Her 
oil-tanks are subdivided, so that she can be loaded in all 
conditions up to nearly 2400 tons, with a guaran 
a at certain specified draughts and with full 
cargoes of oil of different specific vities. A complete 
pipe installation is fitted, including two powerful oil- 
pumps, and the installation is capable of dealing simul- 
taneously with two kinds of liquid. The engines and 
boilers have been made in the same yard, the engines 
having cylinders 21 in., 33 in., and 55in. in diameter 
respectively, with a 36-in. stroke, supplied with steam 
at 180 1b. pressure. The boilers are fitted to burn coal 
or oil. The construction has been supervised throughout 
.* Messrs. Flannery, Baggallay, and Johnson, on behalf 
of the Asiatic Petroleum Company. Everything worked 
well on the trial, and a speed of 10.9 knots was obtained, 


The turret steamer Clan Macnab was launched on 
Wednesday, the 23rd ult., from the yard of Messrs. 


William Doxford and Sons, Limited, Pallion, for the| - 


Clan I.ine Steamers, Limited. The length of the Clan 
Macnab is 385 ft.; breadth, 50 ft.; moulded depth, 29 ft.; 
she will carry 7000 tons of general cargo. The engines 
and boilers were supplied by Messrs. Doxford. 





On Friday, the 25th ult., there was launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
uth Docks, Sunderland, a steel screw steamer of the 
following dimensions :— Length between perpendiculars, 
314 ft.; breadth, 46 ft. SS) Som, 23 ft. Ohin. The 


engines are by the North-Eastern Marine Engineering 





Company, Limited, Sunderland, having cylinders 23 in., 
38 in., and 62 in. in diameter, with a 42-in. stroke, steam 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and lJ. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 Ib. to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


Tin plates are per box of I.C. cokes. 


being supplied by two large boilers working at a 
pressure of 160 lb. per square inch. 








Conrracts.—Messrs. John Macdonald and Son, of 
5 and 9, York-street, Glasgow, have received from the 
American Car and Foundry Company an order for a 
complete pneumatic equipment, including compressors, 
hammers, and drilling-machines. The compressors will 
have an aggregate capacity of 2000 cubic feet of air 
per minute compressed to 100 lb. per square inch. The 
plant is to be used in the construction of the steel cars 


| Railways.— 


to be built in this country for the London Underground 
Messrs. Mather and Platt, Limited, of the 
Salford Iron Works, Manchester, have secured a contract 
for the electrical equipment of the large cotton-mills 
belonging to the Marquess of Larios, at Malaga, Spain. 
The current will be furnished by a power company at 
2500 volts, and for use in the mills will be transformed 
down to 400 volts, at which it will be supplied to seventy- 
two three-phase motors, ranging from 3 up to 150 brake 
horse-power, and aggregating 2500 brake horse-power. 
The contract was obtained in the face of very keen Conti- 
nental competition. 
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IMPACT TESTS OF STEEL 





Fie. 9. Vertical Iumination. x 48 Fig. 10. Oblique Illumination. x 48 


Diameters. 
White = Ferrite. 





Fig. 11. Vertical Illumination. x 240 Diameters. 


Fies. 9 to 12. Cast STEEL, ILLUSTRATING THE GRANULATION OR 
QuastI-CRYSTALLISATION OF PEARLITE: 


(For Description, see Page 765.) 


Diameters. 


Dark = Pearlite. 





Fie. 12. 








Fie. 13. Normal. x 60 Diameters. Fie. 14. Heat Treated. x 60 Diameters. 

















Fie. 15. Heat Treated. x 240 Diameters. 
White = Ferrite. 


Fies. 13 ro 15. Mitp Cast Street (Pxarurtic). Actuat Line or 


Dark = Pearlite. 


FRACTURE UNDER SHock. (ALL VERTICALLY ILLUMINATED.) 








Fic. 16. Normal. x 240 Diameters. 








White = Ferrite. 





Fie. 17. Normal. x 240 Diameters. 


Dark = Pearlite. 


Specimens shown in Figs. 13 to 17 were cut from a large casting weighing about } ton. 


Fies. 16 anp 17, Mixp Cast Sree (PeaR.itIVv). 


INDUSTRIAL NOTES. 


THE report of Mr. Schloss to the Board of Trade, 
wh, ‘Agencies and Methods for Dealing with the 
~ cemployed in Certain Foreign Countries,” is most 
porta at the present time, when the subject is 
being discussed and dealt with by various local 
pomp more or less under the supervision of the 
Local Government Board. There are always dangers 
in connection with the unemployed question—social, 
economical, and industrial—when the subject has to 

dealt with on a large scale. The natural horror 
one feels when it is known that large numbers in a 
country famous for its wealth are in deep distress, 


often verging upon starvation, by reason of lack of em- 
are gooey tends to indiscriminate charity on the one 
and, or to the creation of agencies and the adoption 
of schemes on the other, all of which, while mitigat- 
ing the suffering that exists, end in failure in so far 
as the problem itself is concerned. Temporary relief 
is provided, in a way, by the Poor Law Guardians, 
but it is generally felt that it fails to answer national 
needs when the applicants for relief are not of the 
uper class, and it fails even more conspicuously in 

| the case of families where the pride of poverty is felt, 
|and who would rather suffer to the death than 
| appeal to the Poor Law Guardians. A well-regulated 
‘system of out-door relief would partially meet the 








AcruaL Ling or Fracture uNpER Suock. (ALL VertIcALLy ILLUMINATED.) 


difficulty if it could be applied according to needs and 
personal merit; but the dangers of an out-door system 
are such that the tendency has long been to reduce 
the amount so expended, rather than to increase it. 
The Poor Law Commissioners, created under the Poor 
Law Board by the New Poor Law of nearly seventy 
| years ago, set their faces against it. But at that date 
‘the system had degenerated into a wage-earning sup- 


plementary dole, the effect of which was to keep down 
wages at the expense of the ratepayer. There is no 
danger of a revival in this respect. . The one great 
thing is to afford relief where really needed, but at 
the same time to preserve the self-respect of the 
recipient. That is done by the unemployed benefit in 
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trade unions; but the time-limit comes in, after which 
the weekly amount ceases, 

The report of Mr. Schloss covers a wide area— 
the German Empire, Austria-Hungary, Switzerland, 
France, Belgium, and Holland. The memorandum is 
based on official reports through the Foreign Office, 
on official and other reports in the countries dealt with, 
and partly on original inquiries by the author himself. 
Mr. Schloss is well known by former reports on cognate 
subjects, and may be trusted as an impartial writer and 
statistician. He specially enumerates three methods 
adopted in the various countries named :—1. Insurance 
against want of employment. 2. Labour Colonies, 
3. Labour Registries. The first of these methods will 
be familiar to those who know what our better class 
of trade unions do, such as the Engineers, Carpenters 
and Joiners, Boiler-Makers and Iron-Shipbuilders, 
Ironfounders, and many others. These societies pro- 
vide unemployed benefit to the extent of 10s. per week 
for so many weeks, then on a lower scale for a further 
period. The funds are contributed by the members 
themselves ; it is a kind of mutual assurance, with no 
outside help. In the Continental countries the work- 
men contribute a part, the rest is made up by private 
subscriptions or donations, but the greater part is con- 
tributed by the local authorities where such schemes 
are initiated and exist. It is as though the boards of 
guardians in this country contributed so much per 
head to the societies to which the applicants belong 
for the actual number out of work. But even in the 
case of such Continental relief, only those insured have 
aclaim. The principle of self-help is recognis :d as the 
basis of claimin all instances. There, asin this country, 
efforts are made to find work for those on the funds ; 
the action is public and official. In this country it is 
private—by the officials and members of the union to 
which the unemployed member belongs. How far it 
would be possible to supplement the benefits paid by 
trade unions by contributions from local authorities 
or from the State is not clear. At the present time 
the State remits the income tax upon all the invested 
funds if devoted to provident benefits, which is, in a 
sense, a State contribution to thrift. 

The ccnclusion as to labour colonies is far from 
favourable. It confirms the report of 1903—namely, 
‘‘that whatever be the object’ of these colonies, the 
great bulk of the material with which they deal con- 
sists, not of efficient workmen out of work, but of 
tramps, ex-prisoners, and others whose distress is 
caused by personal defects. They are not colonies of 
unemployed so much as receptacles for social wreck- 
age.” The impressions of the author of the present 
report, derived from his personal visits, and from 
available evidence as to their operation, is that they 
are not colonies for efficient workmen out of work. 
It is, moreover, suggested that labour colonies, to 
be of any real advantage, must exclude all loafers, 
tramps, discharged prisoners, and other social wreck- 
age. This conclusion seems to be at variance with the 
views set forth by the philanthropic persons who are 
promoting such colonies here. But they take a 
roseate view. They draw upon imagination; they 
hope for the best. But the experiment is in its earlier 
stages: it has not yet borne the test of time. There 
can be no doubt that social wreckage must be 
dealt with apart from the temporarily unemployed— 
that is, ‘‘ efficient workmen out of work” from various 
causes in times of depression in trade. One naturally 
revolts from severe measures when dealing with the 
waifs and strays of humanity when in dire distress, 
however it may have been originally caused, but in 
the interests of the great mats of the workers—of men 
who, when work is to be found, will do their duty 
fairly—the ‘‘social wreckage” cannot be put upon 
quite the same footing as efficient workmen out of 
work temporarily. 

It would appear that the labour registries in Ger- 
many, Austria, Switzerland, France, and Belgium have 
done the most good in respect of non-employment. 
In Germany the systematic organisation of labour 


registries has been carried to the highest pitch of per- | P® 


fection. The arrangements are such that every work- 
man, even in the remotest villages, can at once 
ascertain from those registries where situations are 
open in his own calling or trade, and he is able at 
once to put himself into communication with the 
nearest labour registry, and thus secure a chance of 
employment. The public registries are not confined 
to the city or town in which :hey are established, but, 
by means of a carefully-planned clearing-house, the 
central registries, to which are linked the local 
registries, are able to cover not only every large 
district within the German Empire, but even extend 
beyond its confines. Our labour bureaux are local 
nonentities in comparison, though these have done, 
and are doing, much good. Such agencies provide 
work for the willing and the skilful. To some extent 
a number of our best trade unions fulfil this function 
for their unemployed members. This is especially the 
case with the boiler.makers and iron-shipbuilders ; but 
in this case = seem readily to co-operate, for 
they apply to the officials of the union when men are 
wanted in the several grades. The ‘‘ social wreckage’, 





element find no outlet here. In our labour bureaux in 
London and in provincial cities and towns the “‘ social 
wreckage” element often preponderates, and the 
chances are that the unskilled and unfit will be sent 
to jobs for which they are totally unsuited, with the 
result that the person employing them takes umbrage 
and blames the system, and also concludes that the great 
mass of the so-called unemployed consist mainly, if 
not entirely, of men who cannot or will not work, even 
if the opportunity is given to them. 

During the past week we had an opportunity eof 
judging how the Metropolitan boroughs deal with the 
unemployed in London. We had a fall of snow, by 
no means great, but it was general, and the weather 
was cold enough to preserve it almost intact, for there 
was but little thaw. How did the borough councils 
deal with it? The City Corporation did admirably, 
as is their wont. Whatever its faults, the City Cor- 
poration give us the cleanest city in the world. The 
Westminster Borough Council claims that it also 
dealt effectually with the snow. But what of the 
other borough councils? In the large Borough of 
Hammersmith, where the writer resides, there were 
miles of streets untouched by shovel or broom on the 
second day after the downfall on Wednesday night. 
Even the usual scavengers did not appear in some 
districts on the Thursday, or even Friday morning. 
The responsible officials of these London boroughs 
seem to think that if they clear, or partially clear, 
the main thoroughfares, they have done all that is 
required. Thousands of men might have been em- 
ployed usefully for one or two days, but the borough 
councillors were too busy considering schemes, 
to give due attention to local defects and incon- 
veniencies. The test of efficiency is practical work, 
useful and necessary; and in Londen, with its 
enormous traffic, clean streets are essential. Reports 
from Devonshire statc that there is a dearth of labour ; 
in London and other great towns there is a plethora. 
How can we best deal with such an anomaly? It is 
very easy to get up processions of men ‘‘ out of work,” 
but how many of these will accept work when offered, 
even at decent wages? The demand for employment 
could be largely met if those who demand it would 
give a fair day’s work for a fair day’s wage. 


Reports continue to differ widely as regards the em- 
ployment of Chinese labour in the Transvaal, but some 
of them give an ugly complexion to the effect upon the 
Chinese themselves. It is stated that some of the 
overseers have been murdered, and others nearly so; 
the cause or causes seem to be carefully concealed. 
The result, however, has been that the whites have 
been armed with rifles and revolvers. The imported 
labour, like the uegroes in the Southern States of 
America, before the Civil War, has to be kept in 
subjection by an armed force. This, in the case 
of the coercion of an inferior race by a superior, 
is apt to degenerate into terrorism and cruelty, 
even if such force be under military command. How 
much more so if the armed civilian is made a judge on 
the occasion—for such he must be —as to whether or 
not force is to be used. As regards the complaint of 
scarcity of white labour in or for the mines, the latest 
circular of the ‘‘ Emigrants’ Information Office,” an 
official body, under the control of the Colonial Office, 
says :—‘‘ There is no demand for white miners, of 
whom there are large numbers on the spot without 
work, or for farm or general labourers. There is no 
demand for labour, and the supply is more than suffi- 
cient. Many mechanics, and especially unskilled work- 
men, are out of employment, and many have left the 
country. Considerable numbers have been discharged 
from the railways. There is no demand whatever. for 
the handy-man.” If this be true, and the statement is 
official, the outlook for the white man in the Trans- 
vaal is poor. We ought really to be able to get 
authentic information from colonial reports ; but do we? 
Later reports from Johannesburg state that a des- 
rate conflict has taken place between the Chinese 
coolies and the Kaffirs, in which drills, crowbars, and 
other weapons were used. A strong force of police 
charged the rioters with fixed bayonets, and these 
were aided by civilians armed with revolvers. Many 
were wounded, some so seriously that they had to be 
taken to the hospital. The danger of such conflicts 
has been often pointed out in ‘‘ Industrial Notes ;” the 
wonder is that they have not occurred even earlier. 
When the number of coolies reaches 60,000 the diffi- 
culty will be greater than with the 21,000 already 
imported. 

The political situation in the Australian Common- 
wealth has not improved under recent conditions. The 
coalition Government is face to face with partial 
coalition, consisting of the Labour party and other 
sections, The main question now is Protection—by 


retaliation or preferential rates. The Mother Country 
is very little considered in these discussions and con- 
flicts ; Australian manufacturers and labour seek only 
their own advantage, whatever the result. The Labour 
party is practically merged for the present. 





The result of the trial of the brothers Crettiez and 
of the strikers implicated in the rioting at Cluses 
recently is sad from — point of view. The four 
brothers who fired upon the crowd were found guilty 
of murder and attempted murder, while the six strikers 
accused of causing the riot were acquitted. Three of 
the brothers were sentenced to one year’s imprison- 
ment, the youngest to.eight months. In addition, 
the brothers are to pay 12,700 francs (580/.) as com- 
pensation. The young men lost their heads in the 
excitement of the moment, but the result might have 
been desperate bloodsned. It is to be regretted that 
labour disputes should arouse so much ill-feeling, and 
evoke demonstrations provocative of personal conflicts. 





The position of the iron and steel trades in the 
Midland districts has undoubtedly improved and is 
still improving. Reports from Wolverhampton state 
that manufacturers of finished iron have booked a 
fairly heavy total of orders for execution in December, 
while increasing inquiries indicate increasing business 
early in the New Year. From Birmingham they state 
that finished iron is active in every branch, more 
especially in sheets. Pig iron is also very firm. 
There was more animation in the market of last week 
than for some time past, and plenty of inquiries, but 
the business actually done was not great, it being too 
late in the year for heavy buying. But business in 
finished iron was steady at full quoted rates, and 
common iron was in better sale. There was improve- 
ment in gas-strip and hoop iron. Makers of steel are 
well supplied with orders ; but it is said that German 
competition is again in evidence. A further confer- 
ence of both parties took place last week on the sub- 
ject of the continuance of the Midland Wages Board. 
The replies of employers show that if continued, the 
membership will not exceed to any extent the present 
Board ; if the increase is thought to be insuflivient, 
the subscriptions may have to be raised. Onze firm 
complained that the men would not make concessions 
to enable it to secure an order, which went to another 
place. But the men’s reply was_reasonable ; they 
could not comply with the request until they had con- 
sulted the Standing Committee of the Board. In this 
case the operatives were justified in refusing, because 
they wean have been assisting the firm to violate the 
rules of the Board. Reports as.to the position of the 
engineering and allied industries, and also as to the 
other iron, steel, and metal-using industries, are tvo 
meagre to show the real state of trade. 





The position of the iron and steel trades in the Lan- 
cashire districts has undoubtedly improved, the better 
tone of the lasttwo or three weeks being maintained. In- 

uiries are more numerous in almost every department. 
‘inished iron keeps fairly steady, especially bars. It 
is, perhaps, hardly to be expected that any great in- 
crease in the volume of business will take place just 
now, being so near to the end of the year. The indi- 
cations are, however, that early in 1905 there will be 
a general revival in most of the iron and steel-using 
industries, which will affect most favourably the pro- 
ducing branches of the iron and steel trades. Already 
there is some improvement in the textile - machine 
sections and in other machinery branches. 

In the shipbuilding industries on the North-East 
coast, the shipyard labourers have accepted a reduc- 
tion of 5 per cent. on piecework prices, ls. per week 
from wages of 25s. and over, and 6d. from wages under 
25s. and over 22s. The boiler-makers and other trades, 
with the exception of the shipwrights, have also agreed 
to reductions, which are not té°take effect until the 
first full pay-day in January. ~The shipwrights wish 
for a short grace.to consider the matter." 


The chairman of: the South Wales and Monmouth- 
shire Coal Conciliation Board, Sir Michael Hicks- 
Beach, has given his casting vote in favour of a 
reduction of 5 per cent. in wages from December 1 
for the ensuing three months. ages will then stand 
at 38? per cent. above the standard rate of 1879. The 
decision affects over 100,000 men. The singular thing 
about this decision is that the wages will be lower 
during the three months of the’ year when the prices 
of coal will be higher to all consumers, except, perhaps, 
in that used for shipping consumption. 

There is a good deal of unrest in the Nottingham 
lace trades over the ‘new and reduced price-list.” 
That list was prepared by a joint committee of eni- 
pase and operatives, but the latter generally seem 
to disapprove of the conditions, and at a meeting held 
called upon the general purposes committee to resign. 
No actual decision was arrived at, as the voting was sv 
equal that the chairman refused to declare either way. 


It is reported that the labourers’ strike at Havre is 
at an end, there being a general resumption of work at 
the docks in the latter half of last week. The con- 
ditions of settlement, if any, are not reported. 

The strike at the French Government dockyards is 
declared to be at an end. Work was resumed last 
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week at all the arsenals, and it is said that an agree- 
ment will be shortly come to as regards the dispute at 
the powder factory at Lorient. No satisfactory in- 
formation is availible, cither as to the causes of the 
dispute or as to the terms of settlement. 

A strike of about 9)0 or 1000 coalheavers at Vienna 
caused great inconvenience throughout the city. last 
week. The men, whose labour is very arduous, demand 
an increase of wages. 

It is reported that the King of Spain has declared 
that it is his wish tv ameliorate the conditions of the 
workers, and he has declared in favour of a. living 
wage. This evidently refers to government employés, 
for it is rumoured that the Minister of Finance decided 
thereupon to resign office, as such a proposal would 
unbalance his budget. .The situation is an unpre- 
cedented one; if the rumours be true, the King and 
the workers will benefit, while Ministers will be check- 
mated. But Spain has suffered much of late from 
labour disputes,.and this may be the outcome of 
sympathy with the strikers as against the exploiting 
companies in Spain. 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting of the Physical Society of London, held 
on November 11, Dr. R. T. Glazebrook, F.R.S., President, 
in the chair, a paper on ‘‘ The Investigation of the Varia- 
tions of Magnetic Hysteresis with Frequeney,” by Pro- 
fessor T. R. Lyle, was read by Professor Trouton. The 
experiments were made on two rings of laminated an- 
nealed iron, in one of which the radial breadth of the 
iron was considerable relative to its mean radius. These 
rings were magnetised by alternating currents of diffe- 
rent strengths and periods: both the magnetising- 
current wave and the magnetic-flux wave were quanti- 
tatively determined by a wave-tracer (described by 
the author in the Philosophical Magazine, November, 
1993), and the wave-form3s so obtained subjected to 
harmonic analysis. The experiments were divided 
into series, in which the period and wave-form of the 
magnetising current were kept as nearly constant as 
possible throughout any oue series, while its strength 
was varied. The analytic expressions for the associated 
current and flux wave3 -for a few series are given in 
tabular form... From the analytic expressions tur each 
pair of associated waves it was found that when the 
magnetising current was approximately sinusoidal the 
total iron loss (I) was, within certsin limits of the 
induction, given by a formula I = («4 + bn). 81-7, where 
n is the number of periods per second, 8 the “effec. 
tive induction,” and a and 6 are constants. When from 
the total iron loss per cubic centimetre per cycle, the 
sum of the statical hysteresis and the value that theory 
assigns to eddy-current loss was subtracted, a consider- 
able quantity remained, which increased both when the 
frequency and the flux-density increased. This quantity, 
called by Fleming the kinetic hysteresis, has been 
obtained for each experiment. An interesting case of 
transformation and what is called reflection of energy is 
drawn attention to and discussed. If the electromotive 
force impressed on the magnetising circuit on the iron 
ring be sinusoidal, the flux-wave produced contains 
third, fifth, &c., harmonics. These higher flux har- 
monics induce currents in the magnetising circuit 
which are dissipated as heat in it. ‘Thus we have a 
transformation of electrical energy due to alternat- 
ing currents of frequency n to energy of currents whose 
frequencies are 3n, 5 n, &c., which is reflected back into 
the magnetising circuit. This the author believes is a 
hitherto unnoticed source of transformer loss. 

Dr. J. ‘A. Fleming said the paper appeared to contain 
many points of interest. The result given by the author, 
that the total iron losses varied a3 the 1.57 power of the 
induction density, agreed with practice. There was, how- 
ever, no hard-and-fast law for the calculation of the iron 
losses, but the number 1.6 was useful asa guide. In many 
cases the loss varied according to an exponent consider- 
ably less than 1.6. He pointed out that this exponent 
was practically the same for all magnetic metals, and 
said it would be interesting to know if the aw would be 
true in the case of a Ewing model of: a magnet. The 
paper clearly showed that transforiiér ‘losses should be 
determined by measuring the wattacThe éxperimental 

letermination of the statical” hysteresistwas. not of prac- 
tical importance; what was wanted™3¥as the real loss 
which varied with the frequency... We-sliould be able to 
calculate the loss at any induction and-frequency from 
the known loss at any particular induction and frequency. 

Mr. A. Campbell drew attention to the work of an 
earlicr investigator on the same subject. Max Wien, in 
tance on *‘‘Magnetisation by .Alternating Currents” 
v ‘e’mann’s Annalen (13) August, 1898), gives the result 
of an investigation on the change influx-density and 

ysteresis loss due to variation in frequency of the 
Maznctising alternating current. His chief method of 
‘surement was based on Maxwell’s method of com- 
parins two self-inductances. One of the inductive 
coils so compared was the winding of the iron 
nder test, the source of voltage being alternating 
oom °20 periods per second), and the indicating instru- 
~onl « tuned optical telephone or vibration galvano- 

e:. The bridge measurements (starting with direct 

\) gave the “effective ” resistance and self-inductance 
Spd by? eee and from these (with the dimensions, 
+ ool i ; uced the values of B and the hysteresis loss 
flux. A. ne undamental component of the alternating 
oh ee for eddy currents having been made. A 
call conclusions are drawn from the results; 
ongat others, that increase of frequency decreases B for 





® given value of H, and increases the hysteresis loss for 








a given valus of B. .This sppaaes to indicate that with: 


quickly-alternating fields B lags behind H. It is inte- 
resting to notice that for one of the rings tested the 
‘“‘ kinetic hysteresis” found for n = 128 is of somewhat 
the same order of magnitude as that given by the rings of 
Professor Lyle at lower frequencics. i 

The Secretary read a letter from Dr: D. K. Morris, 
giving particulars of similar experiments carried out at 
the University of Birmingham. 

Mr. T. H. Blakesley said that ten or twelve years ago 
he read a paper before the Society describing experiments 
which pointed to the existence of kinetic hysteresis. The 
present paper substantiated what he said then. 

A paper on.‘ The Practical Determination of the Mean 
Spherical Candle-Power of Incandescent and Arc Lamps,” 
by Mr. G. B. Dyke, was read by the author.. Mr. Dyke 
points out the need of an improved method of expressing 
the efficiency of -glow-lamps, and adopts the suggestion 
of Dr. Fleming of expressing the whole flux of light in 
lumens per watt. The expression of the efficiency in this 
manner involves the determination of the mean spherical 
candle-power (M.S.C.P.), and the paper describes a 
method of doing this. The objects of the paper are (1) 
to obtain curves showing the variations of candle-power 
of glow-lamps in a horizontal plane ; (2) to obtain reduc- 
tion factors by which the mean horizontal candle-power 
(M.H.C.P.) may be calculated from the maximum hori- 
zontal candle-power (C.P.); and (3) to obtain reduction 
factors for deducing the M.S.C.P. from the M.H.C.P. and 
from the C.P. 

A self-contained motor-driven lamp-holder is described 
which rotates the lamp about a vertical axis at from 230 
to 300 revolutions per minute. The M.H.C.P. was de- 
termined by spinning the lamps, and by taking C.P.S. in 
different azimuths by a step-to-step method. ‘Lhe results 
agreed within the limits of experimental error, thus show- 
ing that the filaments were not sensibly distorted during 
rotation. : 

An integrating pare was used to determine the 
ratio (M.8.C.P.)/(M.H.C.P.). The instrument is of the 
type suggested by Mr. C. P. Matthews, and consists of 
several pairs of mirrors placed around the circumference 
of a semicircle, and so pe that light emitted from a 
source placed at the centre of the system is incident upon 
the photometer screen, also situate at the centre, at the 
same angle.with the vertical as it made on emis- 
sion from the source. It is shown how the ratio 
(M.S.C.P.)/(M.H.C.P.) can be determined by observing 
one distance after obtaining a. photometric balance. The 
effects of any departure from Lambert’s cosine law, and 
of varying reflection coefficients of the mirrors, were 
investigated and allowea for. It was also found im- 
possible to reduce tic size of the apparatus by inter- 
posing ground-glass screens because of the varying 
absorption of ground glass for light of different 
colours. Nine types of glow-lamp were experimented 
upon, and the high peaks and depressions on the 
curves of horizontal intensity were ascribed respec- 
tively to a mirror action of the bulb, and to portions of 
the filaments obstructing the light from other portions. 
Values of the ratios (M.H.C.P.)/(C.P.), (M.S.C.P.)(C.P.), 
and (M.S.C.P.)((M.H.C.P.) have been obtained, and for 
lamps of the same type of filament it is found that the 
ratio (M.8.C.P. Mt -H.C.P.) is remarkably constant. 
The author therefore suggests the determination of the 
M.H.C.P. by means of a rotator, and then, with the aid 
of a reduction factor, determined once and for all for a 
particular type of filament by an integrating photometer, 
the deduction of the M.S.C.P. Preliminary experiments 
upon arc-lamps seem to show that a similar method may 
be adopted for the determination of their M.S.C.P. 

Dr. J. A. Fleming congratulated the author, and 
referred to the peculiar difficulties under which the re- 
search had been conducted at University College. Two 
features of the integrating photometer used were, the 
Aas of compensating departures from the cosine 
aw by the setting of the mirrors, and the determination 
of the M.S.C.P. from one reading. It was now as easy 
to obtain a value for the M.S.C.P. as to obtain a useless 
measure of the horizontal intensity in any particular 
direction. The variation in the reflecting powers.of the 
mirrors due to dust and dirt could also be eliminated. 

Mr. Patterson gave an account of similar experiments 
which were being carried out at the National Physical 
Laboratory. Referring to the fact that the author had 
taken for his zero position in determining the ordinary 
C.P. of a lamp, that in which the mean plane of the fila- 
ment was at right angles to the axis of the photometric 
bench, he pointed out that this position was unsatis- 
factory because of the prevalence of streaks and shadows 
on the screen. The M.H.C.P., and not the C.P. in any 
particular direction, was the only unit now in use. The 
results of the author were in close ment with those 
obtained at the National Physical Laboratory. 

Mr. W. Duddell pointed out that if the peaks in the 
curves of horizontal intensity were due to reflection from 
the bulb, one would expect that their position would 
vary with the distance between the lamp and screen. He 
asked the author if he had noticed any such variation. 
The integrating photometer described in the paper was 
very cumbersome, and he would like to know in what 
ee it was superior to Blondel’s lumenmeter. é 

r. C. Chree remarked that it would be interesting 
mathematically to express the illumination in a series of 
spherical harmonics. 

The Chairman expressed his interest in the fact that 
some of the results of the author had been confirmed by 
Mr. Patterson at the National Physical Laboratory. He 
had recently been in America, and found that the inte- 
grating photometer was in use for measurements upon 
arc-lamps, but that incandescent lamps were measu 
with a rotator, no particular regard being paid to the 
M.S.C.P. With regard to the observations of Dr. Chree, 


he said that Mr. Patterson could give him sufficient 
details to carry out the calculations, 

The author, in reply to Mr. Duddell, said that although 
he had not varied the distance between the lamp and the 
screen, he had taken photographs of the ‘‘blaze” of the 
lamp at different distances, “3 found that it was always 
the same. : 

Exhibition of apparatus by Mr. R. W. Paul. 2 

The construction. of highly sensitive pivoted electrical 
instruments has been rendered difficult by the fact that 
delicate pivots will not admit of transporting without 
injury. A number of galvanometers were shown iy which 
the design was based upon the use of a moving coil, sup- 
ported on one pivot in a powerful and uniform magnetic 
field, and controlled by a spring. The adoption of one in 
place of the usnal two pivots renders it feasible to raise 
the coil when ‘the instrument is out of use, and thus 
secure the Le from risk of injury. By taking advantage 
of this, and the incidental reduction of pivot friction, a 
erase gg instrument has been made approaching in sensi- 

ility to that of a reflecting galvanometer. Some of the 
instruments exhibited gave a full scale-reading of 100 
divisions for 2 millivolts, or for 60 micro-amperes. Com- 
bined with shunts and resistances, other forms gave direct 
reading insulation measurements to 2500 megohms, pres- 
sures to 500 volts, and currents to 25 milli-amperes in the 
one apparatus. Demonstrations were given. of the 
suitability of the galvanometers for pyrometer use. . The 
galvanometers are so designed that accurate levelling is 
unnecessary. A simple non-reflecting suspended-coil 
galvauometer for the student’s use, with a sensibility of 
one division per micro-ampere, was also exhibited. 

A new design of lantern, adapted for science lectures, 
and for use with a powerful arrangement of Nernst 
filaments arranged closely together, was shown in action. 
It is capable of being instantly changed from horizontul 
to vertical projection, can be fitted with a reversing 
prism, and has a wide adjustment for focussing. Another 
exhibit was an Ayrton-Mather reflecting — electrostatic 
voltmeter, with a magnetic damping device. The instru- 
ment shown had a sensibility of 500 millimetres at 1m. 
for 30 volts, but similar instruments are made to give 
this deflec tion with pressures as low as 8 volts. 








IMPACT TESTS. 
Impact Tests on the Wrought Steels of Commerce.* 


By A. E. Szaton, Member, of London, and A. Jupr, 
of Birmingham. 
(Concluded from page 731.) 
FRactTuRE PHOTOGRAPHS. 

ATTENTION is first called to those of cast steel ; as, being 
somewhat of an ‘‘exaggerated” character, the eye will be 
better prepared for the fol'owing finer structures. 

The ‘‘normal” photo-micrographs are from the metal 
as received from the makers. 

The ‘‘ heat treatment ” consisted of :— 

1, Heating to about 800 deg. Cent. (1472 deg. Fahr.) 
quickly. 

2. Quenching in oil. 

3. Reheating to about 700 deg. Cent. (1472 deg. Fahr.) 


quickly. 

4. Cooling naturally (about half-an-hour). 

Figs. 14 and 15, page 763, are sections from a piece 
of good cast steel that has been ‘‘heat-treated,” this 
process being conducted subsequently to the usual 
annealing at the maker’s works. The structure has 
developed curiously (compare with Figs. 13, 16, and 17, 

age 763, which are normal) and instructively, for it 
illustrates three points. The dark masses are a fine- 
grained steel; ‘with about 50 per cent. each of the ferrite 
and pearlite.. The dark line running through the field is 
the actual line of fracture under shock. The bright areas 
are comparatively grossly crystalline ferrite. It will be 
seen here :— 

1. That the line of fracture doesnot go through the 
fine-grained steel, which indicates that fineness of grain 
is necessary for toughness. : 

2. That it goes almost exclusively through the ferrite. 

3. That it does ‘not go through: the crystalline grain 
junctions, but through vite 2 lanes, 

Another point might.bs added—that the shape of the 


fracture is not appargntly a measure of the size of the 
individual grains, as 1s ‘the-common idea, but rather of 
groups of them. 


Attention is.also called to the outlined duplicate of 
these and other phowierers These have been prepared 
with the specimens under immediate observation, and 
with the object of — the 7 to grasp more easily 
the points at issue, which are frequently not. so clear 
on a monochrome print as they are visually, owing to the 
great difficulty in photographing even with chromatic 
approximation. It is, further, unfortunate that half-tone 


reproductions confuse and render only faintly many of , 


the critical markings. In all cases the dark areas are 
pearlite, and the white areas are ferrite. Impurities, 
— as sulphide blobs and slight flaws, are not specially 
noted. 

Figs. 13, 16, and 17, page 763.—These are from the 
same piece of steel as the last, but it has not been 
‘*heat-treated,” and is just as cut from the casting, 
which was one weighing about } ton. The structure here 
is what may be termed ‘‘inclusively homogeneous,” and 
is of the same character as of the forged steels under con- 
sideration, except that it is very much more t 
will be seen’ that, although with a steel containing this 
fairly large quantity of eutectic there are necessarily 
portions of the pearlite areas fractured through, there is 


* Paper read before the Institution of Mechanical 








Engineers, November 18, 1904. 
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IMPACT TESTS OF STEEL. 





Fig. 18, xX 40 Diameters. 





Fig. 18a. X 280 Diameters. 





Fig. 198. 


Fie. 188, Medium-Carbon Sieel (0.3 C.). 
Highest Carbon Admiralty Mild Steel. (0.38 Cc 
x 280 Diameters. Figs. 20 


Fies. 18 anv 19. 
FRACTURE UNDER SHOCK, 









‘and 20a.) 


Forcrep Mitp Stee. (PEARLITIC). 
(ALL VERTICALLY ILLUMINATED.) 


Fie. 19. 


Fic. 20. White = Ferrite. Grey = Pearlite. Fie. 20a. 





Forcep Miip Steet (Pearuitic). Actuat Line. or Fracture 
UNDER SHock. (ALL VERTICALLY ILLUMINATED.) MoprErateLy 
Hicu-Carzon Steet (0.38 C.). x 240 Diameters. 


F a 


Fie, 21, x 280 Diameters, Fis. 21a. 





Moderately High-Carbon Mild Steel 
). ™ 240 Diameters. (Compare 


Actua LINE oF 














Fie. 22. Fie, 22. 


Fics, 21 to 23. Averace GrapE ApmiraLty Mitp Sree 
(0.25. C.). 


x 240 Diameters. 








Fie. 24. 


Average Grade Admiralty Mild’ Steel (0.25 C.). x 200 Diameters, 


Fies. 24 to 25a. Forezp Mitp Sreet (Pearuitic). Actua Line oF 


¢ 


FRACTURE UNDER SHOCK. 


on the whole a general and distinct avoidance of the 
pearlite. 


(Att Verticatty ILLUMINATED.) 


Fie, 25. 


The average analyses for the grades are as follows :— 


| 














There are, indeed, many places where the fracture runs | 9, 20 | 
along the junction of the pearlite and the ferrite, but | Figs.” f Op } 18. | 21 to 26a. | 26 to 28. 
this still more emphasises the avoidance of the pearlite. nie aecctiacltaal —_—|\— 
The mottled appearance of the ferrite in the vicinity | per cent. | per cent. | per cent. per cent. 
of the fissure in some of the photo-micrographs (Figs. 16 | Carbon --| 0.88 03 | 0.25 oo 
d 17 e 763, particularly) is d voidable | Manganese .. 0.6 08 | 076 es 
an » page 763, rly) is due to an unavoidable 
- 2g i : sat Phosphorus .. 0.65 0.052 | 0.058 0.03 
sweating ” of the fissures after drying, and is simply Sulphur 0.05 0.05 | 0.086 0.04 
the varied coloration arising from the thin film of the i .10 ats 0.05 0.051 
Silicon .. 0. | 


**sweat ” which is distributed around. 

The following photographs of forged steels are not 
necessarily from steels of a maximum shock strength for 
the grade ; the more direct object being to produce com- 
prehensive fields and to includea variety of makes. 











* Separate numbers are for different steels by different makers. 


Figs. 18, 18a, and 188, on this page.—These are from a 
crank-shaft forging, the structure being large in conse- 


x 











240 Diameters. 


quence. The complete length of fracture in this specimen 
has been examined and computed ; and it is found that 
of the total fracture— 


64 per cent. of the length is through ferrite. 

19 per cent. of the length is through ferrite and pear- 
hte junctions, , 

17 per cent. of the length is through pearlite. 


Thus, although the pearlite area is very nearly equal to 
the ferrite area, the ferrite fracture preponderates to an 
overwhelming extent. 

Figs. 19, 19a, 198, 20, and 20a, above, are from 
a moderately high-carbon steel (C. about 0.38 per 
cent.). Of course, as the pearlite increases, the ferrite 
becomes more and more surrounded with pearlite, 
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IMPACT TESTS OF STEEL 























Fie. 26. x 280 Diameters. Fie. 27. x.240 Diameters. 


The mottled ap nce of Fig. 27 is due to a 
film of wax on the surface. : ray 


Low-Carbon Steel (0.15 ©.) White = Ferrite. Dark = Pearlite. 





2 





Fig, 28. x 240 Diameters. — 
Fics. 26, 27, anp 28. ° Forcep Mrtp Steet (Pearnitic). Actuat Lint oF Fracture unpER SHock. (ALL VerticaLLy. ILLUMINATED.), 


ia x 60 Diameters. 


. - Fie. 36. Fie. 36a. Fia.. 36R. 
" ws P ‘ Considered to have been broken by repeated shock. 
3” . , ; Through the Fractures, see Fig. 35. x 240 Diameters. 
‘ , Fractures IN Service (at Ricot ANGLES TO SurFAce). 2-IN. 
Stups.. ‘‘ ApmrraLty ” Forarp Mixp Srekz, aBout 0.25 C. 

Fie. 30. x 240 Diameters. | 
' 

7 € 5 od 


Fie. 81. x 280 Diameters. Fie. 84. x 280 Diameters. Fie. 37. Through Frac- Fic. 874. Through Frac- Fic. 378. Near Fracture. x 280. 

Fos, 29, 30, anp 31, Mi Cast Fras, 32, 33, anv]34. Foroep Ta maw ee 
Steet (Pearuitic). Vicinity or Mirp Steet (PEaRLITIC). ‘ : 
FRACTURE UNDER TENSION, Actuat Link anp VICINITY 
OF FRACTURE UNDER TENSION. Crank-SHart. Muip Steg, asout 0.3 C. 


Considered to have been broken by excessive torsional alternating stress. — 


a a sort of reversed picture of a low-carbon steel is | this must not be confused with the fracture along inter- | and arises from the variously coloured film of the sweated 

vbtained. Consequently the fracture has to go through a | ferrite granular junctions, which, as will be seen, is ex-| matter deposited around. The generally mottled appear- 

amin amount of pearlite whether it likes it or not. But | tremely rare in all grades. E ance of Figs. 25 and 25a is due to a thin film of wax on 

oo authors think it will be nised that even then| Figs. 21 to 23 and Figs. 24 to 25a, page 766, inclusive. | the surface. 

t a is the same tendency to avoid the pearlite. | From medium carbon steel of Admiralty quality.—Some| Figs. 26, 27, and 28, above. From low-carbon steels 
ith the increase of pearlite there appears to be a | of these exhibit very clearly the preference of cleavage | (C. about 0.15 per cent.).—Fracture has, of course, to 

greater tendency for the fracture to run along the junc- | to junctional ferrite fracture. be mainly ferritic ; but a pearlitic fracture is extremely 

tons of the pearlite and the ferrite. This, indeed, is to The slightly mottled appearance in places in the/| rare, if not entirely absent. (Pearlite—ferrite junctional 

: expected if the fracture avoids entering the lite | vicinity of the fissure (Figs. 21 and 21a, page 766, par- | —fracture is fairly common.) +. 

teas, and the ferrite areas are comparatively small. But | ticularly) is due to the fissure “‘sweating” after drying,| Figs. 29 to 34, above, show illustrations from sections of 
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bars broken in the tensile-testing machine, and are, there- 
fore, of a different character from those just described. 

Figs. 29 to 31, page 767.—The test-bar was taken from 
the same mass of cast steel as the impact test-piece, of 
which Figs. 14 and 15, 763, are sections! The fields 
a both taken at about f in. from the actual fraetured 
edge. 

igs. 32 to 34, page 767. Medium carbon steel, 

Admiralty quality, corresponding to Figs. 21 to 25a, 
page 766.—'The test was stop) just as the bar was 
on the point of giving way, and the fissure was made 
by the indenting on one side and pulling over by hand. 
This appeared the only possible way of obtaining a 
tension specimen with the .fracture running partially 
through the section. To completely break the bar in the 
testing-machine perhaps makes a looser-looking edge than 
that obtained in the above manner; but’such an edge is 
almost hopeless to polish owing to the dragging away of 
the considerably loosened particles, as mentioned in the 
description of methods of preparing the specimens. 

Fig. 35 is a sketch showing the position in which the 


SHOWING FIELD OF VIEW ON FRACTURED SURFACE. 


Fig. 35. 


=, ee 


(AS726) 





apecimens in Figs, 36 to 378, page 767, and Figs. 38 and 
39, nie this page, were taken—that is, at right angles to the 
surface, 

Figs. 36, 36a, and 36p are typical- sections through 
the fractured surface (right angles to the surface) of 
studs broken* while at work. The slight fuzziness at 
the edge is due to the unavoidable rounding off of the 
edge of the specimen during polishing, and to the con- 
sequent inaccuracy in focussing. The photographs gene- 
rally illustrate the clear-cut process of fracturing, and 
show that appreciable strain is absent. 

Fig. 368 is a common example of how such a fracture 
pursues its course undisturbed by small internal flaws 
that happen to be in the vicinity of the path of its pro- 
gress. 

Fig. 38 is a typical section from the interior of a test- 
bar broken in the alternating-stress testing-machine. 
The figure illustrates the local breaking-up or fissuring 
that accompanies the actual fracture itself. (Refer also to 
Fig. 13, page 763, for appearance of the pone structure 
after etching). This steel was selected for the purpose 
of illustration on account of its structural grossness, but 
the appearance given by finer structures appears to be 
similar, although on a smaller scale. 

Figs. 37, 37a, 378, pag 767, are sections through the 
fracture of a 6}-in. crank-shaft that, in our opinion, was 
the victim of an excessive resonant effect. The stress 
induced thereby would be alternating torsion mainly. 
One specimen only was taken at random from the interior, 
so that the sections may be fairly representative. The 
structure is generally comparatively gross on account of 
the size of the forging. 

Fig. 37 shows one of a number of fissures near to the 
fracture surface, which bear a general resemblance to 
those in Fig. 38. 

Fig. 37a will on close examination reveal a consider- 
able amount of general disintegration of the ‘‘slip- 
band ” order. 

Fig. 378 shows a crystalline grain near to the fracture 
which appears to have undergone a marked amount of 
internal slipping. The adjoining grains are quite 
smooth. 

Fig. 39, on this page, is a section from a smaller crank- 
shaft, almost undoubtedly broken by excessive alternating 
stress produced by the failure of a bearing. The streases 
set up would be of the bending-moment kind, and similar 
to those produced in the rotating alternating-stress test- 
ing-machine. 

The field shown ie representative of a considerable 
extent of the local breakingup near to thefracture. Some 
of the mottling is due to the coloured ‘‘ sweat” previously 
referred to, but there are a large number of minute fissures 
in and about this mottling. 

The paper is illustrated by ten plates and nine figures 
in the letterpress, and is accompanied by an appendix. 


APPENDIX. 

In the foregoing the subject-matter has been strictly 
confined to the strength, &c., of steel in its natural con- 
dition, or that condition produced by the comparatively 
slow- cooling process of ordinary manufacture. The shock 
strength of “treated” steels, however, is a matter of 
equal, if not greater, importence. ‘‘ Treated ” means any 
process whereby the steel is l2ft in a more or less artificial 
condition as distinguished from the natural condition just 
discussed, such as oil-hardening, water-hardening, tem- 
pering, and allied processes. The authors have not had 
the time or facilities for conducting a complete series of 
experiments with these steels, but they have done quite 
sufficient to be assured of the fact that the shock strength 
of oil-quenched mild steels, particularly, is not increased a 
mere matter of 20 per cent. (720 deg. Cent. in oil, 0.25 
C.) to 130 per cent. (1200 deg. Cent. in water), as is 
the case with the tensile strength, but on an average 500 
to 600 per cent. more than the shock strength of the 
natural steel in its best condition. Moreover, oil-quench- 
ing appears to possess the highly important property of 
*‘levelling-up” the shock strength of steel to a fairly 
constant value. B 

Thus there may be two similar articles made of the 





same grade of steel, the one coarse and brittle and the 
other fine and tough, and possessing a maximum shock 
strength. Oil-quenching will increase the strength of 
both to a common value, the increase in the one case 
being, perhaps, several thousands per cent., and in the 
other the 500 or 600 per cent. above referred to. 

They think that practice with such things as _ 
barrels shows this also very clearly, and they have no hesi- 
tation in saying that whereas the tensile-testing machines 
practically make no distinction between the steel that is 
utterly unfit and that which is eminently fit for the parts 
of a machine subject to shock or vibratory stresses, the 
drop testing apparatus does most certainly, and without 
fail, make the discrimination ; and, farther, that wher- 
ever the drop testing-machiné shows a steel to be good, 
the tensile testing-machine corroborates it. Therefore 
it may te concluded that while the drop testing-machine 








Cast Mild Steel Test Bar. (The same as shown in Fig. 13.) 
Broken by Rotation Method, Ewing's Standard, Through 
Fracture. Unetched. x 240 Diameters. 


Fic. 38. Fractures (at Ricat ANGLES To Sur- 
FACE) DUE TO ALTERNATING STRESS. 


TABLE I.—Asstractep Test RESULTS OF Various STEELS. 


Noamau Conpirtion, 
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DESCRIPTION, ° Sf se .! Analysis. 
(8 EB Sse! | Average per Cent. 
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is a certain and reliable guide to the maker of such _struc- 
tures, it is equally the friend of the construction of other 
structures, subject only to tension or compression steadily 
or constantly applied. 

Table I. (above) gives the results of a number of 
pairs of tests of normal and oil-quenched steels as deter- 
mined by the authors. The temperature of heating was 
about 800 deg. Cent., as far as could be judged without a 
pyrometer. The steél was heated and quenched when in 
the form of test-bars, except where otherwise stated. 
The treatment was in faet a fair sample of the way it 
would be done in the average works, and not with that 
refinement that would be obtained in the laboratory. 
But although their shop tests, as they may be termed, 
show roughly how matters lie, the more refined methods 
of the laboratory, which are not at their disposal, are 
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necessary for a complete serial investigation, as in the 


Attention is 
of bright rolled 
quite recently, all the bright bar on the market, with th, 
exception of about two British makes, appeared to |, 
quite rotten under shock, snapping off in all cases wi: 


only two or three blows, and not improvin 
oil-quenching. The authors have not h 


ong J drawn to the shock strength 
r. 


It is a remarkable fact that, unt; 


very mu 
oCcasion t. 


b 

pe oc analyses of the numerous samples of bright | 
they have tested, but in the majority of cases the carb 
content was stated to be from 0.11 to 0.15 per cent. 

In those samples which met in other respects the Adn 
ralty specification, the shock strength was worse th» 
that of lower grades. The reason for the general), 
inferior results may be due to the drastic rolling proce « 
but the fact remains that good bars can be produced wi: 


certainty by a few makers. 


They are, however, ¢) 


to observe that other makers are rising to the occasic 


Probably broken by Excessive Bending Alternating Stress. 
Fracture. x 208 Diameters. 





Fic. 39. Cranxk-SHarrt. 


OIL-QUENCIIED, 


Number of 


Blows. 
Maximum 


Impace. 





_ 
a 
oa 


159 
177 
181 


250 


a, 7% 
(4) 73 
ec) 95 


Stress; Tons 





25.7 


744 
8 


5 


37. 
82 


29.1 


per Sq. In. 
Elongation 


Near 





SECTION THROUGH 
EXTENSIVE FissureEs. 











CENERAL REMARK}. 


Cent. 
on 2 In. 





per 








por { Original bars 2 in. in diameter. 
! Oil-quenched in test-bar form. 
Impact test bars } in. in diamete”. 


35 | 
Original bara } in. ia diameter. 
88 | \Oil-quenched iu test-bar form. 
Impact test-bars @ in. in diameter. 
3 
31.4 


| Original bars 2 in. in diameter. 
Oil quenched in test-bar form. 
| Impact test bars 4 in. square. 


core of 3-in. bar previously oil- 
quenched. Micro - structural ap- 
pearance same in core as in outer 
zone, showing that toughening 
extends to the core. (})(c) Similar 
bars cut from the outer zone. 
31.5 Test-bars from from 2} in. oil hard- 
\ ened bolts as received from makers. 
Impact test-bars § in. in diameter. 
Test-bars cut from §-in. to 1} in bars. 
Impact test-bars § in. in diameter. 


(‘s §-in. square test-bars cut from 


39 


f-in. diameter bar. 


and that im; rovement is rapidly being effected and with- 


out the accompaniment of a 
would, nevertheless, recommend d! 
of those using the larger sizes of bright 

rts of machinery. 
right bar will stand 


due caution on the part 
bar for imp): tant 

The number of blows that good 
appears to be about the same as fur 


Faget price. Tney 


ordinary bar of the same grade. : , 
Their experiments are not extensive enough to deter- 


mine the average ratio of 
but the general observation appears tuo 


benefit due to oil quenchiny, 
be that the benefit 


decreases as the carbon content ap2rcaches zero (except 


in the highly important function «f 


‘levelling up 


above referred to) the best normal condition to be the 


basis of computation. This, indeed, is to be 


expected, 


since the quantity of hardenable element decreases. _ nt 
Since writing the above, the remarks of Captain 1! 


Riall Sankey on the sixth report to the 


Alloys Research 


Committee have been published. An examination of the 
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results of the impact tests given therein appears to con- | 
firm the authors’ observations generally, and it will be} 
particularly observed that the shock strength of any grade, 
steel may vary between enormous limits according to} 
treatment. 








SOME DIFFICULTIES IN GETTING ON.* 
By J. SwinBuRne. 


Tue chief. difficulty in connection with an address is 
deciding what.it is to be about. The obvious thing in an 
address to students is to give fatherly advice ; but fatherly 
advice is apt to degenerate into platitudes. There is 

lenty.of good advice of a general kind to be had already. 
There are lots of such books as Foster, Todd, and so on. 
Smiles has written showing people how to help them- 
selves to the good things of the world ; but I have not 
read any of him. Human nature is marvellously -un- 
changeable, and though the ancients knew very little of 
the stuff we have to pack our craniums with, they under- 
stood much more about human nature ; perhaps they had 
more time to study it than we have. Anyone wanting 
good advice can find lots of extracts of wisdom in the 
writings of the ancient Orientals; much of it is in the 
form of proverbs, and is accessible. Sometimes it de- 
generates into copybook headings. Ecclesiastes is quite 
interesting. Then there is lots of human -nature in 
Shakespeare, but we do not read it now. We go and 
enjoy elaborate scenery, and pride ourselves we are appre- 
ciating Shakespeare. . Rochefoucauld. and , Chesterfield 
cont.in much information, not the less true because it is 
in a form not flattering to humanity. . There has been a 
large output of books about how to get on domeg Oe last 
ten years. I do not know that their authors have yet 
reached the top of the tree. f 

None of the Eastern sages give advice that is specially 
applicable to the electrical engineer. wishing to rise in his 
profession, so I think I may try to say something useful. 
1 therefore propose to talk to you about a few of the 
difficulties in getting on. I do not propose to deal with 
my own experience, because that gives any enemy the 
chance of making the obvious remark, ‘‘ There would 
have been no difficulty to anyone else in getting on as far 
as you have got.” Besides, one’s own experience is of 
personal interest only, so I will never draw on it except 
where necessary for an argument or illustration. _ 

The first difficulty is to know what equipment is neces- 
sary, and how to get it—that is to say, to know what 
ought to have been learnt, and how to make up any 
deficiencies. At once each of us is confronted with the 
question, ‘* What is going to be my work?” Isay ‘‘us,” 
because the difficulty in many cases is permanent ; one 
never knows what he will be called upon to tackle in the 
future. The difficulty is much greater, however, in the 
case of a young min, because he has probably the vaguest 
idea of what his life’s work will be, and that idea time 
will show to be quite wrong. Ladies have at different 
times told me that so-and-so, the new Archbishop of 
Canterbury, said, as a boy, he intended to be an arch- 
bishop, and this shows wonderful strength of character, 
and all that sort of thing. But probably every curate 
intended to be an archbishop, as there is only one career 
open and one es = The lesser peak at York is of the 
same character. But in engineering it is quite impossible 
for anyone to start out with a definite career before him. 


He is like a particular ‘particle setting out across a con- | be 


taining vessel of gas. He cannot career straight across. 
He is buffetted about, and frequently goes in quite the 
wrong direction. If he is charged, and in a field, he will 
zig-zag across in front of most of his fellows. A man who 
has mide’ a specialty of electric waves gets his first 
appointment as inspector of meters to an electric light 
company, and so on. A well-known engineer remarked 
to me the other day that he found his knowledge of 
differential equations and his experience in the correct 
analysis of the rare earths was of little use in putting in 
sewage plant. Yet he had made lots of use both of his 
mathematical and chemical analysis in histime. Probably 
each man should have a general knowledge of applied 
physics and chemistry and mathematics, and a special 
knowledge of one or two subjects. The special knowledge 
may never come in useful; but the chances are that, in 
the blind stumblings we call our careers, a specialty may 
be very valuable. If you glance round at the work of 
some of our big men, you will be surprised to see how 
many have made their reputation by doing one small 
thing, but doing it well. If a man gets to the front 
in one narrow subject, the world credits him with 
knowlege of all the rest. It is, however, even easier to 


acquire a large general knowledge than an advanced 
Special knowlege of one narrow subject. The specialty 
must not be too narrow either. I remember a Scotchman 


applying for an opening. He had no knowledge of 
electrical work, but thought it was easy to become an 
electrician, I suggested he had better stick to his own 
line, in which he admitted he was really at the top of the 
tree. Hesaid, unfortunately, eminent as he was in it, there 
Was just then no opening. His specialty was ‘‘ Turneep 
analysis.” He could analyse a turnip better than any- 
+ Phare in the country, but no one wanted any turnips 
ai ysed, 

One of the great difficulties is to keep knowledge in a 
polished state ready for immediate use. In practice, it 
may have to lie idle for long periods. and then be wanted 
very much on short notice. This fact is overlooked by 


people who suffer from the modern craze for writing 
about technical education. For instance, we are told that 
all engineers ought to have the calculus at their finger- 
ends, and so on; but it is forgotten that, though an 


% Address to the students of the Institution of Elec- 
trical Engineers; delivered November 16, 1904. 





engineer ought to be well up in mathematics, he only 
makes a calculation requiring higher mathematics once in 
several years perhaps, and it is impossible for him to keep 
his mathematics in working order down to minute details. 
All he can do is to keep general principles in.his mind. 
Probably, the only thing to do is to treat knowledge as a 
huge district into which one’s life is long enough to make 
some very little roads. . From each main | there are 
branch roads, and from each. branch road little paths, and 
so on to an infinite extent. Many places can he reached 
by several paths. Each road or path gets obliterated by 
weeds. if it is not constantly trodden. Life is too short to 
make many roads or paths, and very much too short to 
keep many of them in order by constant use. The best 
thing then is to keep one or two main roads clear, snd 
remember where the branch roads and paths are, and go 
over. them again when needed. To go back to plain 
speaking, the great thing is to master a certain number of 
broad fundamental meeps which give a starting point 
for refreshing old knowledge or acquiring new. For 
instance, in aay the law of conservation of energy, 
and ‘all that follows from it ; the principles of the kinetic 
theory of gases ; the ideas of dines, or tubes of force ; the 
ent, 98 of the interlinked circuits; the principle of the 
growth of entropy in all thermo-dynamic changes. Per- 
sonally, I have always found the backbone of organic 
chemistry troublesome to, remember, chiefly because 
very seldom have anything to do with .it.. [ am now 
making a set of charts showing the derivation. of the com- 
pounds, so as to get it clear in-my mind, and to have it as 
a reference. I do not mean that I am including all the 
substitution products that. amuse the Chemical Society ; 
all that is needed is a skeleton which can be developed in 
any. direction when any particular matter has to be 
understood. .* 

As to how a man ought to be technically educated, 
that is not a matter for me to discuss. Itisa aye emit 
subject.. I:would only refer to one aspect of it. e of 
the greatest difficulties in getting on arises from the idea, 
which is carefully fostered among English science-teachers, 
that there is something degrading in applying science, and 
that business ability is an inferior quality, which is to be 
despised. No science-teacher is so foolish as to tell his 
pupils in so many words that the object of science is not 
to be useful ; but the whole attitude of science-teachers in 
this country is that of nes for practice and admira- 
tion for unapplied science. 1 teaching is hopelessly 
unpractical, and the teaching of science is wholly un- 
practical. This is not due to a curious perversity among 
schoolmasters in general or science-teachers in particular ; 
it = perfectly natural, and, I believe, quite unavoidable 
result. 

If you imagine a school or college, which somehow came 
into existence and gave a good education, teaching the 
things that are useful in a useful way, and imagine that 
after a time new masters have to be chosen out of the old 
or pelt will get the appointments? The old pupils 
will consist of clever men, who absorbed the education in 
a practical way, and equally clever men who absorbed the 
information, but gave it a less — turn. It will also 
consist of less able men of each kind. The ablest practical 
men will have gone out into the world, doing its work, 
and so will many of the less able practically-minded men. 
The able men with a slightly unpractical bent will thus 
become candidates for the new poste. The next genera- 
tion of teachers is thus less practical, and the education 
comes more and more unpractical as time goes on. 
There is thus an unavoidable tendency for education to 
become more and more unpractical. Ordinary school 
education is entirely and hopelessly useless. This is 
mainly due to its having come down through the Church, 
and to the Church still having control of it, but very 
largely due to this tendency, which is really involved in 
clerical control indirectly, too. The only possible use of 
the present-day public school and university training is to 
make more schoolmasters. A man who does well at 
school and college is fit to be a schoolmaster or clergyman, 
and nothing else. He may do other things in spite of it, 
especially as his competitors are equally badly off ; but that 
is all that can be said. In science and technical trainin 
the same unavoidable evolution towards the unpracti 
is always going on. It is but human to glorify one’s own 
office. The result is that the attitude of the science 
teacher in this country is that of a real, though unavowed, 
antagonism to the scientific development of the indust 
of the nation. Science for which no use has been found, 
or which is not applied, is called ‘‘ pure science,” whereas 
it is really the raw material, and should be called ‘‘ raw,” 
or ‘‘crude science.” There isan assumption of superiority 
in the term ‘pure science,” and generally the term 
‘*science” is appropriated by workers in raw science in 
much the same way as the term ‘“‘ working man” is appro- 
priated to the exclusion of brain workers. There is 
supposed to be something noble and superior about ‘‘raw 
science,” and its study is treated as the unselfish devotion 
to the interests of nian, which is obviously entirely the 
wrong way round. The so-called “‘scientific man” thinks 
tbat engineers and manufacturers are ignorant and un- 
scientific, and-that their practical knowledge is of no 
account ; and that the cure for all industrial evils is more 
technical education, more universities, and more power to 
the science-masters. Though there are in existence a few 
really practical science-teachers, they are rare. Perhaps 
no one would be more surprised than the average science- 
master if you told him he was unpractical, and was, by 
his attitude and example, hindering science. He does not 
mean to. He is as keen as possible to do just the reverse, 
and is generally exceedingly anxious for the spread of 
science or technology ; but, unfortunately, he has got a 
wholly wrong view of the relations of science and business. 
There is no more baneful influence on the technical 
advancement of this country than the Royal Society ideal 
in science. 








It is often said that the pursuit of knowledge has.a 
nobility of its own. But what knowledge? You may 
find out what all the numerals in Bradshaw add up to; 
or who was Napoleon’s great-aunt ; or what Mary Shelley 
ate; or who really wrote the tune of ‘‘God — the 
King” or the Letters of Junius ; or whoreally started the 
kinetic theory of Ineach case you gain knowledge. 
But you will say, ‘‘ What is the use of such knowledge?” 
Your question at once commands the answer, ** No know- 
ledge is worth obaaning for its own or any other sake 
unless it is, or will probably be, useful to man.” 
_ I would earnestly urge any of my hearers who has the 
idea that. there is emg noble. and superior about 
‘raw science,” or who thinks little of business men, to 
get rid of all such notions if he hopés ever to get on. If 
you look round the electrical industry, or round the 
industries generally, who are at the top? Always the 
business men. The men at the head of large industries 
grneredy know. very little science. A man may run a 
rge electrical industry with the most vague ideas as to 
the true relation of the electrostatic and electromagnetic 
systems of units; in fact, he may think power, force, and 
energy are very much the same kind of thing if looked at 
ina common-sense way. without any scientific pre- 
judice. If he wants good nologists, he employs them ; 
if he wants practical men who can take commercial 


I| responsibility, he pays good salaries; if he wants men 


full of book knowledge, he pays low salaries, but he does 
not generally want them. Raw scientists—to coin a 
horrible word for a most estimable class—tell him he knows 


nothing about science, and therefore doesnot knew how 
to run a scientific business, and tell him to subscribe to 
universities, which are so inefficiently worked that they 
have to beg, like hospitals, and to employ young men 
from the technical colleges. He either takes no notice, or 
he gets annoyed at their superior attitude, and discharges 
a couple of scientific men, and puts their saved -wages 
towards the salary of a new practical chauffeur, and enjoys 
himself. Yet the science-teacher looks down with con- 
tempt on the engineer as an ignorant rule-of-thumb in- 
ferior person, and the engineer in his turn looks down on 
the business man as a money-grubbing person with no 
brains and no lofty ideals, But this is all topsy-turvy. 
The business man at the top, the practical engineer in the 
middle, and the unpractical engineer, or the raw scientist, 
at the bottom. The business man may have no knowledge 
of the ways of Nature, but he has a knowledge of the ways 
of man—a knowledge which is infinitely more difficult to 
acquire, and infinitely more difficult to employ well. His, 
brain may be different from that of the scientitic ma, bk 
there is no reason to suppose that it is less, Its convoluy,, 
tions may be different, but the probability is that they 
are even more complex than those of the scientitic man. 

A man’s value to the world at large ma: erally be 
roughly estimated by the income he earns. Where sation 
is earned at the same time, the money income ig, in pro- 
portion, less for a given usefulness ; but taking such dis- 
turbing elements into account, the rule is broadly true. 
The business man comes out far above the engineer. He 
employs the engineer ; the scientific man is his servant. 
Just as the raw scientist looks down on the engineer, and 
the engineer looks down on the business man, ¢o- the 
business man has a contempt for the engineer; and the 
engineer in his turn looks on the raw scientist as an un- 
practical crank. So much is this the case that the business 
man will not trust the engineer more than he can help. 
He assumes that if you know anything about anything, 
you cannot possibly be a business man. I remember a 
board of directors finding fault with a report of mire 
because I eaid that making a certain article would pay, 
They said such a statement was outside my province 
altogether, as I was a scientific man, and, therefore, could 
not possibly know whether a manufacture would pay, as 
that is a business question. As a matter of fact, 1 had at 
one time charge of a factory for making the article in 
ee 3, but that did not matter. I was scientific ; 
therefore it was not possible I could have any commercial 
sense. Now, how has such an idea come about? Is it not 
because scientific poet profess such contempt for business 
that they do not trouble about it, and thus remain so use- 
less that such ideas as those of my are on a 
foundation of truth. 

If you examine the large industries, you will, as I say, 
find the commercial or business man, with little or no 
technical knowledge, at the top of the tree. If you confine 
your attention to engineers, you will find the engineers 
who make the biggest incomes and occupy the most 
important and responsible positions are those who have 
most business or practical knowledge. Our leading con- 
sulting engineers do not spend a large portion of their 
lives plotting curves, counting electrons, or even making 
anything more than arithmetical calculations. They 
spend their time dealing with large questions on purely 
commercial lines ; and as a rule the bigger the engineer 
the more he knows about practice and business, and the 
less he knows about text-book science. -I do not for a 
moment mean to say that text-book science is not of price- 
less value ; of course it is; and the more scientific know- 
ledge you or I, or still more, the leading engineers. have, 
the better; but most of us suffer from too little common- 
sense in proportion to our scientific knowledge. 

The engineers occupying smaller positio 
the same age in both cases, are not necessarily deficient 
in technical knowledge ; but they are generale’ wanting 
in business attainment ana less able to take responsible 
positions. It is often said that to be a good master you 
must have been a servant; but a good servant docs 
not necessarily make a good master ; generally the reverse. ' 
There is a wide distinction between the man who can 
earn a few hundreds a year and the man who earns as 
many thousands. It is a very curious thing that there is 
hardly anything between. One type of man will either 
earn his few hundreds » year all his life, remaining per- 
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manently an assistant, or he will undertake responsible 
work ‘and get into fair figures. The engineer who is 
worth 750/. a year seems hardly to exist, except for.a short 
time on his -way from one class to another. This is what 
is meant by the saying—‘‘that there is plenty of room at 
the top of the ladder.” It is not'that the men who remain 
as assistants permanently are ignorant of science ; quite 
the reverse. The business man can rent a profo 
mathematician for a very few pounds a week if he wants 
him; but he probably does not. The real point is that 
the assistant is wanting in business knowledge or in push. 
If he is wanting in ambition, or lazy, nothing I can say 
is to the point; but he may be suffering from a false 
notion of the relative values of raw science, technology, 
and business knowledge. 

If you come down to the raw scientist, you find that the 
industrial world has no use for him at all, and will not pay 
him ——o. and will not employ him. The only open- 
ing he has is in teaching ; and if he ‘is not very unpractical, 
there are a few Government — for him. You 
will find practically all our leaders in raw science are 
science-teachers. It may be said that this shows they are 
useful, It does not. If young men’s education consisted 
entirely of the study of Aztec Metempirics, some of the 
men that did best in Aztec Metempirics might get on in 
the world, and the brains that:-made them do well at 
school would make them do well in real work. But there 
would be a certain proportion of men who did well in 
their studies, but were of an unpractical turn of mind. 
They would become the teachers‘of the next generation, 
and they would teach Aztec Metempirics in a still more 
unpractical form, till the subject would eventually become 
as completely absurd as the present public school educa- 
tion. But the fact that teachers of Aztec Metempirics 
made a living in that way would not prove that they were 
really of use to the community. 

Similarly, the fact that a wee army of teachers make 
a living by imparting the ‘‘education of a gentleman” 
does not prove that they are of any real use. Our religions 
come from the nursery, and our worldly ideals from the 
school-room. Few men think of anything outside théir 
particular business, so the ideals remain. Schoolmasters 
naturally have the idea that what they ‘are good at is 
most important, so a huge convention is set up. The 
value of what is called ‘*learning,” ‘‘ culture,” *‘ educa- 
tion,” or more often ‘‘ knowledge,” is purely a convention 
with ho foundation in fact. What is generally known as 

'a-Jearned” man or “scholar” has only a memory full 
of- interesting but useless items gathered from the scrap- 
héap of the past. The most unpractical science teaching 
is infinitely B wae of this, as it involves reasoning more 
than memory, and deals with the works of Nature, not of 
man; but--there is always the unavoidable tendency 
towards the unpractical and academical, however sinceré 
and anxious the teachers are’to be a real help to their 
students. 

When I-sa: 
his. value to th 

. the case of genius. 

mews he works for the world at large, and the world 
at large does not pay him. It would be ludicrous: non- 
sense to say that the value of Newton or Faraday coul 
be reckoned in terms of their Leaner | earnings. They 

did grand work apparently because they were impelled 
to do it without any selfish motive. This is'true of the 
reat scientific men of to-day. We think now that we 

es no Newtons among us; the next generation will 
look back with envy to the present time as the day of 

great scientific men. The broad rule about measuring a 

man by his earnings breaks down, not only in the case 
of great geniuses, but to a proportionate extent in the 
case of many “97 workers in unapplied science. As 
soon as research becomes a-means of advancing the 
individual by..getting him better appointments as a 
teacher, or getting him kudos—taking genuine kudos as 
part of the earning, the rule holds good. 
In the charter of the Institution of Civil Engineers the 
engineer is defined as ‘‘ Directing the great sources of 
wer in Nature for the use and convenience of man.” 

With all respect to this august body, and their often-quoted 

definition, I would humbly suggest that it is bad. It is 
really the definition of a scientific man. It is incomplete 
as applied to an engineer, because it does not take into 
account the sordid element of price. An American de- 
finition is much better :-—‘‘ An engineer is a man who can 
do for one dollar what any fool can do for two.” This is 
not poetical, and is useless for oratorical purposes ; but it 
is right. It is no use being able to design most compli- 
cated alternating-current machinery, or being able to 
explain it with the help of a wilderness of clock-faces and 
several issues of the technical journals, unless the machine, 
when made, is cheaper than its’ rivals. Every design, 
every engineering manufacture, and every piece of engi- 
neering is only a —— of price. It is unpleasant, 
haps, but it is a hard fact, and we have got to face it. 

f one of us does 150/. worth of work a year, and earns 

100/., he is efficient ; if he on'y does 907. worth, he is an 
inefficient machine, and will come to grief. He is like a 
90-kilowatt alternator which tskes 100 Fitowatts to excite, 
though the analogy is not close. If he does 15,000J. 
worth of work and gets 10,000/., he is an efficient machine 
of much er size, arid his efficiency is much more satis- 
factory to himeelf. I may mention, in passing, that an 
efficient man must do more work than he is paid for. 
This is not always realised. A man who only did what 
he was paid for would be of no use to the world at large. 
His efficiency is his consumption being equal to his 


that .a.man’s earnings is a rough test of 
© world, a great exception must-be made in 


output.. The man who does 15,0002. worth of work and 
ts 10,0002. consumes two-thirds of the work himself; so 
is efficiency is 33 per cent., which is very high, even 
for an engineer. 
We see, then, that the business man-is the master ; the 
engineer is his good slave; and the raw scientist is not 


-pretends that raw science is 


undjand considers engineering as somethi 


A genius does not work for a given |, 


_ business is really a higher title than 





good enough even to be the slave of the engineer ; he has 
no market value at all, except as a teacher of more raw 
science. The raw scientist will remain at the bottom of 
the tree until he gets rid of the professional cant which 

pure, or nobler and superior 
to science as a whole; and the will remain in 
the middle position as long as he takes the middle view 
superior to 
money considerations, and as long as he looks down on 
business and commercial methods, 

Views like these, put forward in addresses, do not alter 
the world at large, and they are not ex to do so. 
They are put strongly to warn you, who are young, and 
therefore inclined to be enthusiastic, against one of the 

test difficulties in getting on; that is to say, a poetic 
idea that there is something degrading or deteriorating 
in taking a money view of everything. You may say, 
“We “Oh higher views of life than that ; there is some- 
thing better for us in our careers than money-grubbing.” 
So there is; I ily agree with you; and when you 
have grubbed some money and are at liberty to attend to 
higher things, I would like to be allowed to join you. 
tis cant *~ vrofess contempt for money. . The poet 


professes tc ~ k for fame, and so do the musician, the 
artist, the ; sopher, the scholar or‘ the, man of letters. 
They genera... like money ; but apart from that they are 


merely satisfying their proper vanity, or love.of approba- 
tion, rues ahead of their fellows.‘ But that is all 
you want to get on for. Money is nothing in itself, it is 
only a means, and making it is merely a way of going 
ahead of your fellows. People who cannot make money 
do not like it being used as a criterion, so they run it 
down. Everyone thinks the world ought to be judged by 
what he can do best’ himself.. If you want to be poets, 
you have my sympathy ; but I cannot deal with you in 
this address, I can only ask you to eschew cant. 

You may, on the.other hand, ask ‘‘ How are we to get 
business and commercial knowledge?’ You may say, 
‘*You are much older than we; you were practising 
engineering several years before any of us were born. 
How did you get all your practical knowledge and become 
an engineer ?” I can only answer, ‘‘I am only a very little 
bit of an engineer.” I know I will never be much of an engi- 
neer. This is mainly because this practical difficulty in 
getting on has always been in my way. I am entirely 
out of sympathy with the whole of this part of my address 
to you. Iso much dislike saying it all that I know it 
must be true. 

I cannot tell you how to be engineers, because I do 
not know. All I can do is to make you realise some of 
your wants; and if you know what you want, you are 
more likely to get it. One of the greatest difficulties in 
getting on is to find a good opening. At present, espe- 
cially, times are very bad, and many big incomes have 
fallen to negligible quantities. The profession, or busi- 
ness, or trade seems to me‘overstocked ; but everybody 
is apt to think his own business overrun. Most of you 
have probably had, or are having, very thorough college 
trainings. nfortunately, 72 will find that even good 
college educations are notof high market value. That is 


‘largely because technical colleges are subsidised, so that 
d | education costs the student little money. This tends to 


reduce its market value, however good it isin itself. You 
will find all about this in books on political economy. 
Mill deals with it, Iam sure. 

Then as to the different branches of the business— 

rofession—in which 
are you to find openings? From the number of appli- 
cations I receive from young fellows, it seems to S a 
common idea that consulting engineering is a good thing 
to begin upon. This is a curious notion. A consultin 
engineer is supposed to be a highly-skilled engineer, with 
so much experience that he is an authority. I should 


‘have thought at least twenty or thirty years’ experience, 


apart from school and college training, was necessary for 
a consulting engineer to be worth his salt. But there are 
various grades of consulting engineer ; and I am entirely 
at a loss te know what the qualifications of the consulting 
electrical engineer really are. Then still less do I know 
what the consulting electrical engineer will be by the 
time you have had twenty or thirty years’ experience. 
At present most of the large towns are electrically lighted 
and have their tramways; railways will be electrified by 
that time, and it is probable that the work will be done 
by their own men. Supervising contractors who are 
doing wiring will not be much of a profession in twenty 
years; and if that is consulting engineering, I do not 
think so much as twenty years’ training is necessary. 

In manufacturing work there is the designing of 
dynamos, motors, transformers, and so on. This was 
considered high-grade work when I was. a young man; 
and even very able men built some very queer machines 
in those days; and we were all pretty ignorant. But the 
works were smaller then, and salaries for dynamo-de- 
signing were not princely. But now there is not much 
opening in electrical-machine-designing. There is some, 
of course, but it is not as it used to be. . There are many 
openings to he had in central-station work ; and stations 
are'growing bigger and more important every day. At 

resent there are also many applicants for every opening. 

ntral-station work in a ition of res vue nA is 
very anxious. I do not think it is very well paid either. 
You will find exceedi ly able engineers in most of the 
large town stations ; and I am sorry to say their incomes 
are often very small for men of their technical and com- 
mercial ability. The assistants are often poorly paid, 
especially, I think, in municipal stations ; though I do 
not know why this should be. 

A large number of young men go in for installation 
work—which sounds as if they started bishops on their 
episcopal careers—but really means that they do what 
is in fact electrical plumbing, under an unnecessarily 
imposing name. There are a great many of them, and 





they seem to spend most of their time going into and out 
of partnership with one another, Sites tobe aed sending 
notices round to that effect. At other times they go 
bankrupt, and send no notices. The upper grades in 
teaching science are well paid, more especially as a 
position goes with an appointment, and there is time 
and facility for original research, which is a luxury and 
brings reputation. Moreover, a steady income with 10 
expenses is a very blessed.thing. But the lower grades 
are very poorly. paid In proportion to their ability. 

All this"may sound rather dis ing, but I am 
dealing with the difficulties of getting on, and I am 
sure it will not discourage anyone who is worth: his salt 
At first-it is very. discouraging to make -very little, and 
the man has little chance of i i8 superiority 
to the common run. But he should always remember 
that income as a young man ‘is very little criterion of rea! 
value. There are many careers in which a young man 
can make something’ almost at once ; but in all cases the 
income increases very slowly: In such a business as engi- 
neering, @ man of first-rate ability may be quite unable 
to make enough to on till he is thirty, or enough 
to be comfortable on until he is forty: An eminent north 
country engineer, whose name you would all know, 
though he has been dead some years, said that he did all 
the hard work of his life for 30s. a week, and when he was 
well on in life‘money came rolling in of its own accord. 
I have reason to believe that one of our foremost engi- 
neers, now dead, never made 500/. a year until he was 
over nent § , \ 

Though you may not like it, a hard struggle is very 

ood for a young man who-has an inhim. It gets 

im into the way of ove ing difficulties, so that. when 
he gets above the small obstacles he on overcoming 
large ones from-the mere force of habit. Nearly all t 
men rise from almost nothing, with infinite trouble in 
their youth. There is nothing worse for a young man 
than to have about 200/..a year of his own. He lives 
comfortably, and does not’ worry ; and when he is thirty 
he wants to marry, and finds he cannot, and it ‘is too late 
to begin life seriously then. If any of you have this sort 
of private income, he had better go-into partnership in 
installation work for a year or two, and then begin his 
business seriously. - 

I have only mentioned a few of the difficulties in getting 
on. I am sorry to say there are many more, which you 
will find out in good time. 





Prussian Coat-Miners.—The average annual produc- 
tion effected by each Prussian coal-miner during the last 
ten years has been as follows :—1894, 2644 tons ; 1895, 
268}. tons ; 1896, 2784 tons; 1897, 278} tons; 1898, 277 
tons; 1899, 276 tons ; 1900, 271 tons; 1901, 2484 tons; 
1902, 244 tons; and 1903, 253? tons. 


AMERICAN MinErRALs.—The. value of the mineral pro- 
duction of the United .States in 1903 was 1,419,721,561 
dols., showing an increase of 159,211,831 dols. as com- 
pared with 1902. The output of metals of all kinds last 
year was valued at 624,318,008 dols., showing a decrease 
of about 2? per cent. as compared with 1902, which was 
a record year. The decrease was due to a falling off of 
7 per cent. in the value of pig iron. The. value of the 

id and silver produced in 1903 also showed a decline, 

ut that of copper, lead, and zinc showed an increase. 
There was. a gain of 28 per cent., as compared with 1902, 
in the value of the production of non-metallic minerals, 
which attained an: aggregate of 794,403,561 dols. This 
expansion was largely due to an increase in the value of 
the coal ees of last year, which amounted to 
503,724,38] dols., or 136,692,312 dols. more than the cor- 
responding value in 1902. The value of. the petroleum 
output last year was 94,694,050 dols.; that of stone, 
67,960,468 dols.; and that of natural gas, 35,815,360 dols. 
The value of the gold raised in the United States last 
year was 73,591,700 dols. It is an extraordinary fact 
that since 1898 the value of, the mineral production of the 
United States has about doubled. 


Mrininc Macuinery.—The exports of mining machi- 
nery continue to be well maintained. .They represented a 
value in October of 57;224/., as compared with 64,979/, in 
October, 1903, and 38,9312. in October, 1902. The colonial 
demand attained the following importance :— 











| Oct , 1904. | Oct., 1903. | Oct., 1902. 
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£ £. “te 
British South Africa ..| 13,7 30,849 20,815 
British India ce | 3,487 4,761 2,546 
Australasia .. nm | 18,987 | 3,549 6,136 
The aggregate value of the mining machinery. exported in 


the first ten months of this year was 715,842/., as com- 
pared with 620,600/. in the corresponding period of 1903, 
and 445,348/. in the corresponding period of 1902. The 
colonial demand this. year compared as follows with the 
corresponding periods of 1903 and 1902 respectively :— 








Colonial Group. 1904. =| 1908. 1902. 

: . } £ | £ £ 
British South Africa ../ 300,814 | 295,550 168,144 
British India +» we} 61.980 | 49,417 54,887 
Australasia .. =... ../ 101,985 "| 71,351 75,571 


| 





It will be seen that the South African demand has further 
improved this year ; there has also been a good inquiry 
for mining machinery from India and Australasia. Tlie 
value of the mining machinery exported to European 
countries in the first ten months of this year was 76,911/.. 
as compared with 31,001/. in the corresponding period of 
1903 and 39,977/. in the corresponding period of 1902. 
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AGRICULTURAL APPLIANCES. 


24,293. J. A. D. Baker, Bedford. Seed-Sowing 
Devices. [2 Figs.] November 9, 1903.—This invention relates 
to that form of agricultural implement in which to an oper 
wheel plough a seed-box is attached, the feeding device of whic 
is actuated by the movement forward of the plough. At a 
suitable point of the beam of the plough is fitted an adjustable 
clip b. Across this bracket b is fitted a strong transverse pin d. 
Upon this pin d is s nded the end, preferably turned up, of a 
light bar f, projecting back about parallel with the beam 
of the plough, the turned-up end of the bar f being forked, 
as shown, so as to render it more steady laterally upon the 
pin d, upon which it freely turns. The other end of the 








bar f is rigidly fixed to a socket My the case i of the 
feeding device, on which the seed-box / is carried in the usual 
way. The driving-spindle, which passes transversely through 
and actuates the feeding device, has fixed upon it a driving- 
wheel m, which rests upon the periphery of the smaller wheel of 
the plough, and is driven frictionally therefrom. The rim of the 
wheel m is made grooved or Y shaped, so that it embraces the 
rim of the plough-wheel, and is driven with greater certainty 
by the latter. It will be seen that, when desired, the seed-box, 
with the parts attached to it, can be almost instantly removed, or 
equally quickly replaced and adjusted and fixed in position. 
(Accepted September £8, 1904.) 


ELECTRICAL APPARATUS. 


9385. Aktiengesellschaft Brown, Boveri, and 
Cie, Baden, Switzerland. Current - Regulators. 
{t¥ig.] April 23, 1904.—One form of the improved apparatus for 
the automatic regulation of current in electric-lighting installa- 
tions is shown in the drawing, in which E indicates an electric 
motor employed for the regulation of the field excitation of the 
dynamo D. The motor E has its magnet winding composed of 
two separate sets of coils A, V. The eet of coils A is supplied 
with current from battery B, and the set of coils V is supplied 
with current that flows in the opposite direction to that in coils 
A that is supplied to the lamps L. By the influence of these two 
coils the electric motor E, whose armature is connected to the 
poles of the dynamo D, is caused to shift, directly or indirectly, 
the controlling lever H of the resistance R for regulating the 
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field excitation of the dynamo, in accordance with the vary- 
be ka ed of, revolution of the dynamo and the varying num- 
ver of lamps in circuit until the two sets of coils A, V counter- 
act or !slance each other in their magnetising action—that is to 
oO until the number of their ee equal to each other. 
wilt \uently, the battery B will be supplied with current which 

ii be, under all conditions, in a determined proportion to the 
_ er of lamps switched on. For the purpose of safeguarding 
the laps against the increase in potential which is produced at 
let, Seren nals of the battery B, and is due to the action of the 

€ria: resistance of the latter, according to the current strength 
Supplied to the battery, there is included in the conduct leading 


to the lamps a resistance W, which produces a fall of potential 


harmless, and the lamp potential remains constant in all cases. 
(Accepted September 28, 1904.) 


1128. Veritys, Limited, and P. G. Ebbutt, Aston, 
ham. Electric - ht Fittings. (9 Figs.) 

January 16, 1904.—The object of this. invention is to simplify the 
construction of electric light fittings where it is desirable to 
control the light by means of a switch fixed on or near the fitting, 
and a primarily to the base of either a wall bracket or 
standard. This invention does away with the necessity for using 
switch lamp-holders, which are not generally considered satisfac- 
tory, and with the use of a — switch fixed near a wall 
bracket, and is economical both in labour and material, only 
one wood fixing-block being required instead of two. 


In carrying 
out the invention, a metal 


-plate, cover, or box B forming a 
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receptacle and cover for the switch D is employed ; this base-plate, 
cover, or box serves, at the same time, as the base for the arm 
carrying the electric lamp-holder and the wires leading thereto. 
The arm may consist of an extension or extensions of the said 
| plate, cover, or box, or the arm may be attached to the plate, 

cover, or box by means of screws, rivets, or other means of attach- 
ment, or may consist, as shown, of a tube G! screwed into a boss 
G on the plate, cover, or box. The combination cover and bracket 
back may be so formed as to be capable of use, with slight modi- 
fications, either as the base of a rigid bracket, a swing bracket, dr 
a standard, either rigid or rotating, and either portable or fixed. 
(Accepted September 28, 1904.) 


25,284. E. T. Ruthven-M , Willesden Green, 
London.. Cable-Supports. [18 8.) November 19, 1903. 
—This invention relates to supports for electric cables placed 
within troughs, and consists in the combination in a single sup- 
port of two parts—a supporting device and a fixing device. The 
form shown in the figure consists of a flat strip of metal bent into 
a more or less (J shape, and curved at the hottom in a transverse 
direction, so as to be upwardly convex. The upper extremities 





| 





of the limbs of the v are bent outwards in a horizontal direction. 
These outward bends or extensions 5 are designed to lie. upon the 
top of the sides 6, 7 of the trough, and so prevent downward 
movement of the support. When the cover of the trough is laid 
on, the support is then fixed, not only against downward move- 
ment, but also against upward movement, longitudinal movement, 
and twisting movement. The ition of the cable is shown by 
the circle 9. (Accepted September 28, 1904.) 


GUNS AND EXPLOSIVES. 


10,635. Fried. Krupp Aktiengesellschaft, Essen, 
Gina. Ammunition-Wagons. [12 Figs.) May 9, 
1904.—The object of this invention is to so const: uct the door of 
the wagon or limber-box that it shall act as a protective shield 
for the artillerymen against front and lateral fire. The desired 
end is attained, according to this invention, by providing the 
wagon or limber-box with at least one door of channel-shaped 
cross-section, made, for example, of sheet steel, and so attached 
to the wagor or limber-box that the web between the two flanges 
of the channel-section door closes the opening of the box, and the 
flanges act: as protective lateral shields when the door, the web of 
which forms a frontal shield, is open. The ammunition wagon 
consists, broadly, of the wagon-box A, of the frame comprising 
the box-carriers C and the shafts D, the axle E, the wheels F, the 
footboard G, and the seat. The wagon-box door consists of a 
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single leaf N of channel-shaped cross-section and is attached to 
the rear frame a! of the box by hinges, so that it can be swung 
in the direction of the arrow (Fig. 1) from the position shown in 
Fig. 1 to that shown in Fig. 2. The web between the flanges of 
the door is provided directly above the hinges with a rectangular 
opening, so as to allow the door to be swung open. The flanges 
of the door project forward, when the door is shut, into the space 
between the wheels F and the wagon-box A; while when the 
door is opened, they are turned towards the rear, and so pro- 
tect the space occupied by the men from lateral fire. In this 
position of the door the ful) portion of the web is above the 
wagon-box, so that it acts as a protection to the men against 
frontal fire. The door is swung from the open into the closed 
position in the direction of the arrow (Fig. 2. (Accepted Sept 
ember 28, 1904.) 


PRINTING AND ALLIED MACHINERY. 


28,283. T. Coulthard and Co., Limited, Preston, 
and T. Cotton, Bourneville, »ear B ham, 
Printing- es. [1 Fig.) December 23, 1903.—Although 
web printing-machines of the type of the Lancashire machines 
have long been known, such machines as heretofore constructed 
are attended by the disadvantage that the tension of the paper 
between the two series of impression cylinders, when the second 
series is printing, is liable, when the paper is weak, to break the 
paper, and, when the paper is sufficiently strong to avoid breakage, 
to stretch the paper to such an extent as to interfere with the 





at the lamps-L of such an amount that by i 
y its means the increase 
ef potential that takes place at the terminals of the battery, 


register of the print. Now this invention has for object to over- 


according to the strength of the charging current, is rendered | 


of the carrier rollers are mounted elastically so as to yield under 
the tension of the ne and thereby prevent the tension from 
becoming excessive.-.The bearing 1 is made with a tubular por- 
tion @ that'fits on a sleeve 2 and is supported bya coiled spring 8 
placed around the sleeve 2 and loca‘ tween the lower end of 
the tubular portion @ and a flange } at the lower end of the sleeve 
2, whilst the upper end of the sleeve 2 is screw-threaded and 
provided with a nut 4 which serves as a stop for the bearing 1, and 
the sleeve 2 is placed upon the upright rod or poker 5, provided 
with a screw-threaded portion c that fits in a screw-threaded por- 
tion of the sleeve 2, so that by turning the nut 4 about the sleeve 























the degree of compression of the spring 3 can be varied as desired, 
and by turning the sleeve 2 about the rod or poker 5, or the rod 
or poker within the sleeve 2, the bearing 1 can be adjusted to the 
required height. The upper end d of the rod or poker 56 may be 
screw-threaded as shown, so that by means of a nut, not shown, 
screwed thereon, the sleeve 2 may be fixed in position. Other 
means may be employed for enabling a stop for limiting the up- 
ward movement of the bearing 1 along the sleeve 2 to be adjusted 
and fixed in position on the sleeve, and other means may also be 
employed for enabling the sleeve 2 to be adjusted and fixed on the 
upright rod or poker 5. (Accepted September 28, 1904.) 


27,188. T. Coulthard and Co., Limited, and T. 
Coulthard, Jr., Preston. Prin -Machines. [5 Kiy-.| 
December 11, 1903.—This invention relates to the frictional 
driving of the peripheries of the impression cylinders of continuous- 
web printing-machines, and icularly of those of what are 
known as Lancashire flat- web printing-machines. In. the 
specifications of Letters Patent No. 10,687, of 1901, and No 20,241, 
of 1895, there are described impression cylinders for machines 
such as referred to, wherein the peripheral portions of the cylin- 
ders are driven from their. pinions through friction produced by 
means of washers compressed by nuts screwed upon the shafts of 
the cylinders. In frictional driving means, such as described in 
the aforesaid specifications, there are employed, according to this 
invention, for transmitting the pressure of the screw-nuts to: the 
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washers, springs that are adapted to prevent injurious reduction 
of the pressure and consequent friction owing to diminutio. of 
the effective thickness of the washers and wear of other parts in 
use. In the example shown in Fig. 1 a metal spring is employes, 
and in that shown in Fig. 2a rubber spring. In each case, 1 is 
the shaft, 2 the sleeve forming the periphery.of the'vylinder, and 3 
a collar fixed to the shaft 1; 4, 4 are washers of leather or simil +r 
material, by means of which the sleeve 2 is driven from the shait 1, 
to which the driving pinion 5 is fixed; 6 is a nut by means of 
which the washers 4 are pressed against the sleeve 2; and 7 is a 
spring arranged between one of the washers 4 and the adjacetit 
nut 6; 8isa lock nut. In each case an additional spring, such 
as 7, may be located between the collar 3 and the washer 4 at the 
opposite end of the sleeve 2, ut usually one ‘spring only is 
required. (Accepted September 28, 1904.) 


PUMPS. 


18.134. F. W. Brackett, Colchester. Pumps. : {2 
Figs.) August 22, 1903.—The — pump comprises a pump- 
chamber a, in the interior of which a crank-shaft 6, adap to 
revolve in either direction, is mounted ; a piston ¢; and a pump- 
frame d embracing the piston c, and adapted to be reciprocated 
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upon same, the said pump-frame havieg machined interna 
faces, liel to one ther, so adjus' and arrange! as to 
allow the frame to reciprocate upon the piston, and so thal. they 
may be set closer together when wear of the parts renders 








come this defect, and for this purpose the bearings of one or more 





necessary. The pump-frame d also has an extension consisti - 
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of an arm d3 terminating in an eye, the latter being mounted on | of a car and when desired, and the eccentric is so disposed that | of water-tubes c, two by two, and so placed that, by stepping 
by one semi-rotation of the wheel the point is moved in | each su flue, a spiral 


the crank-pin. The revolution of the crank-shaft thus gives an 

cillating and a reciprocating motion to the pump frame. One 
cover of the chamber a is provided with two ports e¢, e! leading 
from each side of the piston to between the suction and 
delivery valves, also carried by the cover. e two covers, 
together with the chamber a, form a closed vessel containing the 
working parts of the pump, and the cover provided with the 
afore-mentioned ports and the suction and delivery valves has, in 
addition, an inlet and outlet opening ff} ively, common 
to both sides of the piston, The action is as follows :—The * a 
frame d being moved upon the piston c into a certain position by 
means of the rotating crank-shaft, a vacuum is formed, and the 
water is drawn in through the common inlet opening f and one of 
the suction-valves through port e to the above the piston 
and on the crank-shaft continuing to rotate the frame is mov 
back on the piston, displacing the water already drawn in, and 
forcing it through the delivery valve and delivery outlet /1, 
water at the same time being drawn into the space below the 
piston through the inlet opening / and second suction-yalve and 
port e!, and on the réturn stroke this water is in turn forced out 
through the said port ¢! and delivery valve belonging thereto to 
the common delivery opening f1, and so on, the same action 
being continued, (Accepted September 28, 1904,) 


22,693. The Edwards Air-Pump Syndicate, Limited, 
and T. Thompson, London. Pumps. (2 Figs.) October 
20, 1903.—This invention has reference to pum of the 
Edwards type. The casing b, which contains the barrel or barrels 
a of a pump of this kind, has formed in it the chamber or chambers 
¢ below and around the barrel or barrels, and is mounted ona 
box-like casing or base k, the lower part of which is formed with 
bearings for a crank-shaft that may be directly driven, as by an 
electric motor w. The upper part of the base & is formed below 
each barrel with a depending guide n for a slide or cross-head 
which is connected to the crank-shaft by a connecting-rod v and to 
the bucket ¢ by a rod p that passes through the top of the vena 
or base and the bottom wall of the chamber c below and aroun 


the barrel. The casing or base is formed with suitable openin 
of the crank-shaft, the crank- 
ings are supplied with oil, 


closed by doors. The main bearin, 
pin, and the cross-head guides and 




















which may conveniently be forced to them by a pump w driven 
from the crank-shaft and drawing oil from the crank-chamber of 
the box-like casing or base, which entirely encloses the cranks and 
rods, so that the bearings may be freely supplied without it being 
wasted, In order to prevent leakage of air into the pump- 
poven ay 8 and barrel, around the rod p there is provided a stuffing- 
»0x g, the 
in the wall of the upper casing. 
sometimes formed between the stuffing-box and 
and is kept charged with water conducted thereto by a pipe-s con- 
nected with the outlet of the —— The recess may communicate 
bya passage with the chamber c below and jaround the barrel so 
that sufficient water will be supplied thereto for the purpose of 
sealing the bucket when air only is being pum ; or such seal- 
ing water may be supplied direct to the c ber below and 
around the pump-barrel. (Accepted September 28, 1904.) 


RAILWAYS AND TRAMWAYS. 
17,832. R. C, _ Manchester. Point- 
[ 8.) August 18, 1903.—This 
invention relates to apparatus for moving or altering tramway- 


ro tongues, the apparatus being actuated from or operated 
y the approaching car. The device consists essentially of a 


An internal annular recess 
ump-chamber, 





























(wesey 





wheel a, which is capable of being moved through half a revolu- 
tion upon the passage of a car by a device } attached to the car. 
The wheel @ has teeth and is formed with an eccentric which is 
connected by a rod f with the point tongue which is to be operated. 
The wheel is always rotated in the same direction on the approach 


ee of which is accessible through suitable — Wi 





one direction, and m f the next semi-rotation of the wheel the 
point tongue is moved in the reverse direction. The upper part 
of the periphery of the wheel a is preferably placed in the bottom 
of the groove in the rail, in which the groove, and, if desired, the 
guard also, is or are cut away, so that the operating device b from 
the car may come into efficient contact with the wheel. The 
device b on the car for engaging with or effecting the semi- 
rotation of the wheel may co’ of a rack, which may at will 
be depressed by the driver into the groove to engage with and 
0} te the wheel. The mechanism for transmitting the motion 
of the wheel to the point tongue A consists of a sliding or longi- 
tudinally reciprocable connecting-rod f, which is connected to 
the eccentric on the wheel, and at the other end to the point 
tongue. Theconnection of this rodand the tongue point may be 
through or by means of a suitable device, as, for example, a bell- 
crank lever g. With such a lever, and by disconnecting one of its 
limbs, it will be possible at any time to effect the operation of the 
oon) by hand should this be required. (Accepted September 28, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,922. W. Getpal, London. Steam-Traps. [5 Figs.) 
June 20, 1904.—This invention relates to steam-traps of the ex- 
presen type, and has for object to provide steam-traps of this 

nd which shall be more reliable, more readily accessible, and 
capable of being more easily repaired than’ those heretofore in 
use. It is found with steam-traps worked on the expansion 
principle that if the —— through which the valve spindle 
passes is made sufficiently tight to prevent the leak of water 
or steam, there is friction introduced which tends to fix the valve 
spindle and prevent the valve being opened when the necessary 
movement of the expansion parts has taken place, which, of 
revents the free discharge of the water; while, if the 


eourse, 
stuffing- x is loosened, so as to reduce this friction, then, when 
water is being di 


ng part of it may aecgghort gs the stuffing- 
box, which is objectionable. On the other’ hand, when the end 
of the valve-spindle of traps of this nature is fixed to the 
stationary part—in order to insure the movement of the valve, 


Fig. 1. 

















notwithstanding the friction above mentioned—it is necessary to 
unfix the valve-spindle in order to remove it from the valve- 
casing. Now this invention has reference to an improved con- 
struction and arrangement of means designed to obviate this 
disadvantage. In Fig. 1, A is a button or flange attached to the 
_ of the valve-spindle B. C is a spring pressing the end of the 
valve-spindle against the stop or lever D. E is a bolt or screw by 


which the spring C is attached to the lever D. It will be seen that 
the spring C tends to hold the oe against the lever or 
stop D, notwithstanding the friction introduced by the stuffing- 


box, and so prevents the valve-spindle and valve from moving with 
the valve-casing G which contains the valve-seating. To remove the 
spindle B from the valve-casing, it is only necessary to unscrew 
the cover H and withdraw the top of the valve-spindle from under- 
neath the lever D and from between the spring C, which latter 
is preferably made forked, so as to lift the valve-spindle on either 
side. Fig. 2 shows a different form of spring, and Fig. 3 shows 
the spring fixed to the frame of the trap. The button A is either 
or removable. (Accepted September 21, 1904.) 


21,879, J. Blake, Middlesbro -on-Tees, and T. 
Saltburn-by-the-Sea. Steam-Generators. 


{15 Figs.] October 12, 1908.—This invention has for its object to 
effect improvements in the construction, and consequent effi- 
ciency, of steam-generators of the kind in which flues are provided 
for the escape of the products of combustion from the furnace in 
such form that water-tubes inserted to extend across the flues 
are advantageously adapted to int pt heat and so increase 
the power of generating steam, as in the case of Lancashire and 
Cornish boilers, which constitute a class of steam-generators to 
which these imp’ ts are especially applicable. As shown 
in the drawings, the boiler-flue a is indented or embossed around 











the tube-holes } for the insertion of water-tubes c, such indents 
or embosses d forming facets, thickened or otherwise, but square 


Fig.2. 
re 


Fig.!. 
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with the tubes. By this invention the obstacles hitherto en- 
countered in connection with the introduction of water-tubes into 
flues are practically overcome, for, where the exact cylindrical 
form in section of the flue is deviated from, the deviation is 
characte! by means for effecting the requisite compensation 
in strength. Provision is, in some cases, made for corrugating 
the sides of the flue, the ions dying out as they recede 
across the upper and lower sections of the flue. These corruga- 
tions, which are shown in the two figures forming part of this 


-| abridgment, serve the combined of augmenting the 
heating surface of the flue and of stiffening those sections of 
the flue-shell not supported by tubes, and thereby equalising 


the capacity of the flue-shell to resist strains in all its parts, and 
can therefore be conveniently used in conjunction with the other 
improvements. (Accepted September 21, 1904.) 





21,906. J. Wilson, Plaistow, Essex. Steam-Gene- 
rators. [3 Figs.) October 12, 1903.—This invention relates 
to an improved method of or and fixing water- 
tubes in steam-generators. Across the flue a arranged a series 





eceeding pair of tubes longitudinally of the 
screw or worm fs formed extendi from end to end of the fue 
By this method of placing the tubes, the flames and products of 
combustion are caused to take a spiral course. In order that 
the tubes ¢ may be easily removed and inserted, the following 
arrangement is adopted : For each tube two holes d, ¢ are drilled 
and tapped in the shell of the flue, and of such a diameter as \y;!] 
allow the tube to pass freely. The ends fand g of the tube are 





screwed externally. In the hole d is screwed a taper nipple h, 
the taper of the nipple bedding firmly in the hole d, thereby 
making a close _— Into this — is screwed the end / of 
the tube until it abuts against a shoulder within the nipple. 
To lock these ge a nut jon the end / is screwed up against 
the nipple A. ie end g of the tube is likewise provided with a 
screwed taper — k adapted to be screwed k so that its 
taper makes a tight joint with the hole e¢ in the shell, and 
thereby locks the tube in position. The tubes ¢ are preferably 
arranged in suchwise that the nuts /j are clear of the nipples &. 
(Accepted September 21, 1904.) 


23,849, A. Ransome, Newark-on-Trent. Sawing 
Machinery. (3 Figs.] November 3, 1903.—In Specification 
No. 7159, 1908, m is described by which the motions 


both of the log-carriage and of the saw-frame are obtained from 
two friction-pulleys revolved at a fairly high speed in opposite 
directions, both being positively driven, while two other friction- 
pulleys, each mounted in a pivoted frame, can be pressed into 
contact with either of the “mentioned pulleys, and can, there- 
fore, be driven in either direction at a speed 
the pressure and consequent ey According to this invention, 
only one of the first-mentioned pulleys is driven ata constant 
speed, while the other is driven through a friction-wheel running 
on the face of a friction disc. The friction wheel can slide along 
its spindle, and so this spindle can be driven faster or slower by 


varying according to 





moving the wheel away from or towards the centre of the disc. 
f and g are the shafts which give motion to the saw-frame and log- 
carriage respectively. They have fixed to them wheels f! and g! 
which gear with pinions 1, j! on shafts h and j mounted on 
bearings carried by frames k and l, which are pivoted on the shafts 
ki, 0. The shafts 4 and j have fixed to them friction-pulleys 1°, 7? 
which, by tilting the frames, can be caused to — with 
either one or other of two friction-pulleys, of which only one, 1, 
can seen in the drawing. n? is a continuously-driven belt- 
pulley on the shaft 0. This shaft, by bevel gear, drives the shaft 
p of the pulley m, and also a stud-axle carrying a friction disc 9, 
on the face of which runs a friction-wheel 7 that can be slidden 
along and turns the shaft of the second friction-pulley. The 
of this second friction-pulley can therefore be varied with- 

out varying that of the ae | m by moving the wheel r towards 
and away from the centre of the disc. (Accepted September 14, 1904.) 
24,869. J. Ghanky, Barrhead. Pipe-Joints. [5 Figs.) 
November 16, 1903.—This invention relates to pipe-joints. A 
fitting made according to this invention consists of a cylindrical 
sleeve A ofrubber having circumferential ribs B arranged in any 
desired manner on its outer surface, and with or without an out- 
wardly-projecting flange C at one end. In some cases, the ribs 
may formed on the innér surface of the sleeve or on both 
surfaces, The improved form of fitting described is placed 
within the faucet of any spigot and faucet pipe connection which 
it is desired to make, such, for example, as the discharge faucet 





D of a cistern E. When placed in position, the flange ©, —_— 
used, bears on theouter end of the fauvet or nozzle D. = 
spigot end of the water-supply pipe H, for example, is ‘0! 
into the fitting so that, as shown, the latter is more or less = 
between the pipe H and the inner surface of the — 
or nozzle D. When so com , @ thoroughly efficient joim> 
formed, as the ribs B not only accommodate themselves of 
inequalities in the surface of the pipé-connections, a 80 
allow for variations, within limits, in the diameter of such pipe 
connections. (Accepted September 28, 1904.) 
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Riveting, 
Punching, 
Shearing, 
Pressing, 
Lifting, 
Bending, 
Forging, 
Flanging, 
Stamping, 
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Tank Makers, 
Boiler 
Makers, 
Bridge 
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Ship Builders, 
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FIXED HYDRAULIC RIVETTER. 
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BERRY’S PATENT VALVES. 


HE especial attention of all USERS OF HYDRAULIC MACHINERY 
is directed to our Patent Working and Stop Valves. 


As users‘and manufacturers of Hydraulic Machinery in great variety 
OURSELVES, we are in a position to speak with authority on the QUALITIES 
OF THE VALVE we are submitting to your notice, and We here, without 
hesitation, affirm that it is INFINITELY SUPERIOR to any. Working or Stop 





Valve YET PRODUCED. 








HENRY BERRY & CO. | 


CROYDON WORKS, LEEDS, ENGLAND. 


HYDRAULIC MACHINERY 


FOR 


Belt-Driven 
Pumps, 
Duplex Pump- 
ing Engines, 
Fixed 


Rivetters, 


Portable 
Rivetters, 


Accumulators, 
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Machines, 


Shearing 
Machines, 


Forging 
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Presses, 
Baling Presses, 
Ingot Cranes, 
Centre Cranes, 
Foundry 
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Travelling 


Cranes, 

Bloom Shears, 
Billet Shears, 
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Machines, 
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JOHN BIRCH & CO., LIMITED 


3, LONDON WALL BUILDINGS, LONDON, E.O. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 











Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 


Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 
—— CORRESPONDENCE INVITED. — 


Monthly Prices Current of Engineering Material mailed free on application. 











Telegraph Codes used :—Our own Private Code and 12 others. 














A. HAACKE & CO. |} 


(CONRAD LAUER), | 
Boiler & Steampipa 
Coverers. 


As used on Oertral London Railway ; 4 
alsoCity & South London Railway, an i 4 
London United Tramways, &., &. : 


HOMERTON, LONDON, 
AND AT 
Glasgow, 
Liverpool, 
West 
Hartlepool, &c. 








PRICE LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL 60., 






















Mill Street, Bradford, 
MANOCHHS THR. 







[COG WHEEL BRAND 
| PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 

















The only 
GENUINE 
' COG WHEEL 
Brand 


bw ial 'E ANT METAL 




















PHOSPHOR HOR BRONZE, 
PHOSPHOR COPPER, 


BABBITT’S, PLASTIC, 
KINGSTON’S, NAMO, 


——S 
30 TONS TENSILE PER SQ” 


— AND — | ’ ' e) : SILE = \ 
ott 5°, ELONCATION IN 2” : PHOSPHOR TIN, 
WHITE BRONZE 6 | ; 
ONG, ; _ CASTINGS—WIRE, “ 





ANTI- -FRICTION Pony Meacce | 
= METALS. SHEETS OR TUBES. 
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THE ANATOMY OF BRIDGEWORK.— 
No. II. 


By W. H. Tuorpe, Assoc. M. Inst. C.E. 
Marn Grrprers.—Open WEss. 


WitH these, as with plate-girders, deficiency of 
strength—i.e., of section strength—is seldom so 
marked as to be a reasonable cause of anxiety. In 
particular instances faults in design may result in 
stresses of an abnormal amount, though rarely to 
an extent occasioning any ill effects, The practice 
of loading the bottom flanges at a distance from 
the centre, the bad effects of which have already 
been dealt with as applied to plate-girders, is not 
commonly resorted to in girders having open webs, 
nor are these so liable to be heaped with ballast 
in immediate proximity to essential members of 
the structure. 

Some defects are, however, occasionally seen 
which may beremarked. Top booms of an inverted 
U section are sometimes made with side webs. too 
thin, and having the lower edges stiffened insuffi- 
ciently, or not at all. Where this is the case, 
the plates may be seen to have buckled out of 
truth, showing that they are unable, as thin 
plates, to sustain the compressive stress to which 
the rest of the boom is liable. The practice of 
putting the greater part of the boom section on an 
outer flange, characteristic of this defect, has the 
further disadvantage of throwing the centre of 
gravity of the boom so near its outer edge as to 
make impracticable the best arrangement of rivets 
for connection of the web members. Further, 
since all the variation in boom section is thrown 
into the flange-plates, the centre of gravity of the 
section has no constant position along the bbom—an 
additional inconvenience where correct design is 
aimed at. 

These considerations indicate the propriety of 
arranging the bulk, or all, of the section at the 
sides, thus reducing or getting rid of the objec- 
tions named. 

Where the bottom boom consists of side plates, 
only one point demands attention. It is found 
that, though nominally in tension, the end bays 
are liable occasionally to buckle, as though under 
compressive stress, and need stiffening, not except- 
ing girders which at one end are mounted on rollers. 
This might seem to indicate that the rollers are of 
no use ;_ but it is conceivable the resistance arises 
from other causes, such as wind forces, or as in 
the case of a bridge carrying a railway, in which the 
rigidity of the permanent-way may be such that the 
bridge structure, in extending towards the roller end, 
cannot move it, causing a reversal of stress on the 
lighter portions of the bottom boom at the knuckle 
end; or by the exposed girder booms becoming 
very sensibly hotter than the bridge floor, and by 
expanding ata greater rate, cause this effect, from 
which rollers cannot protect them. 

In counterbracing consisting of flat bars it is 
desirable either to secure these to each other, or 
stiffen them in some manner to avoid the disagree- 
able chattering which will otherwise commonly be 
found to occur on the passage of the load. 

Occasionally diagonal ties are made up of two 
flat bars placed face to face, to escape the use of 
one very thick member. Where this is done, the two 
thicknesses, if not riveted together along the edges, 
will be liable to open, as the result of rusting 
between the bars in contact, when the evil will be 
aggravated by the greater freedom with which mois- 
ture will enter the space. 

Other matters relating to open-web girders will 
be more conveniently dealt with under their 
separate headings, particularly afurther considera- 
tion of the relationship subsisting between the 
booms and floor structure. 


Bripce Froors. 


“he floors of bridges commonly give more trouble 
maintenance, and their defects are more fre- 
quently the cause which renders reconstruction 
‘cossary, apart from reasons not concerning 
‘cngth, than any other part of such structures. 
.' cn It 18 considered that this portion of a bridge 
is brst_affected by impact of the load which comes 
pon it, and is usually light in comparison with 
* main girders further removed from the load, 
oc to which the latter is transferred through the 
cre or less elastic floor, the fact will be readily 
‘ireciated by those not already familiar with it. 
‘he end attachments of cross and longitudinal 


“crs are very liable to suffer by loosening of 


rivets, or, more rarely, by breaking of the angle- 
irons which frequently make such a connection. 
A not uncommon defect of old work, and which 
may: sometimes be seen in work quite new, where 
the cross-girder depth has from any cause been 
restricted, is the extremely cramped position of the 
rivets securing the ends. There is small chance of 
these ever being properly tight if the act of rivet- 
ing is rendered difficult by bad design. This is 
the more objectionable if it happens that cross- 
girder ends abut against opposite sides of the web 
of an intermediate main girder, and are secured by 
the same rivets passing through. At the best such 
rivets will not be well placed to insure good work- 
manship, and the severe treatment to which they 
become subject, as the cross-girders take their load 
and deflect under it, will be very apt to loosen 
them. The writer has seen a case of this kind 
(see Figs. 11 and 12)—rather extreme, it is true— 


Fig.11. 
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RIVETS IN CROSS GIRDER 
ENOS 


in which nearly the whole of the cross-girder end 
rivets were loose, some nearly worn through, thus 
allowing the cross-girders to be carried, not by their 
attachments, but by resting upon the main-girder 
flanges, which in turn, by repeated twisting, tore 
the web for a length of 4 ft.; there was also 
pronounced side flexure of the top booms. The 
movements generally on this bridge (of 42-ft. span), 
whether of main or cross-girders, were very con- 
siderable and disturbing. It was removed after 
about 23 years’ use. 

There is no necessity, as a rule, for the ends of 
cross-girders attached to the same main girder at 
opposite sides to be placed in line. The writer 
prefers to arrange them to miss, by which device 
each connection is entirely separate, the riveting 
can be more efficiently executed, erection is sim- 
plified, and the rivets will be more likely to keep 
tight. Other special cases of cross-girder ends 
will be dealt with under the head ‘‘ Riveted Con- 
nections.” 

It is sometimes contended that cross-girders 
attached at their ends by a riveted connection 
should be designed as for fixed ends, in which case 
they are usually made of the same flange section 
throughout, with a view to satisfy the supposed 
requirements. But a girder to te rightly con- 
sidered as having fixed ends must be secured to 
something itself unyielding. With an outer main 
girder of ordinary construction, and no overhead 
bracing, this is so far from being the case as to 
leave’ little occasion for taking the precaution 
named. As the cross-girders ‘deflect the main 
girders will commonly yield slightly, inclining 
bodily towards the cross-girders, if these are 
attached to the lower part of the main girders. 
The force requisite to cant the main girders in this 
manner is usually less than that which corresponds 
to fixing the cross-girder ends, and is, generally, 
slight. It is, of course, necessary that this measure 
of resistance at the connection should be borne in 
mind for the sake of the joint itself, quite apart 
from any question of fixing. 

Possibly, in quite exceptional cases, where very 
stiff main’ girders are braced in such a manner as 
to prevent canting, it may be proper to consider the 
cross-girder ends as fixed, or for those near the 
bearings of heavy main girders ; but the writer has 
not met with any example where cross-girders, 
apart from attachments, appear to have suffered 
from neglect of this consideration. 

With cross-girders placed on either side of a main 
girder, and. in line, it may also, for new work, 
desirable to regard the ends as fixed, and to detail 





them with this in view, It does not, however, appear 


wise to carry this assumption to its logical issue, 
and reduce the flange section to any appreciable 
extent on this account. The fixity of the ends 
will, in any such case, be imperfect ; and when one 
side only of an intermediate main girder is loaded, 
it can have but a moderate effect in reducing flange 
stress at the middle of the loaded floor beam. 
Similar reasons affect the design of longitudinal 
girder attachments to cross-girders, whicli, if in- 
tended to support rails, cannot of necessity be 
schemed to come other than in line.. Where the 
floor is plated as one plane surface, there will not 
usually be any trouble: resulting if no special pre- 
cautions are used, as the plate itself will insure 
that the longitudinals act, in a measure, as con- 
tinuous beams, relieving the joints of abnormal 
stress. If the plating is, however, designed in a 
manner which does not present this advantage, or 
if the floor be of timber, it is better to decide 
whether the connections shall be considered as 
fixed, and made so; or avowedly flexible, and detailed 
in such a manner as to possess a capacity for yield- 
ing slightly without injury.. Those connections 


are most likely to suffer which are neither of the 
one character or the other, offering resistance with- 
out the ability to maintain it. 


Figs: 13, 14, and 
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15 give representations*of three ‘spring joint” 
methods of insuring yield in a greater or less 
degree. For small longitudinals it is, perhaps, 
sufficient to use end angles with very teen flanges 
against the cross-girder web ; these to be riveted in 
the manner indicated in Fig. 15. 

Liberal depth to floor beams is distinctly advan- 
tageous where it can be secured, rendering it easier 
to design the ends in a suitable manner, by giving 
room near mid-depth of the attachment to get in 
the necessary saaibed of rivets ; or where the ends 
are rigidly attached direct to vertical members of 
an open-work truss, the greater depth is effective 
in reducing the inclination of the end from the 
vertical, with a correspondingly reduced cant of 
the main girders and flexure of the vertical member, 
with smaller consequent secondary stresses. In 
any case deep girders will contribute to stiffness 
of the-floor itself, favourable in railway bridges te 
the maintenance of permanent-way in good order. 

A point in connection with skew-bridge floors 
occasionally overlooked is the combined effect of 
the skew, and main girder camber, in throwing the 
floor structure out of truth, if no regard has been 
paid to this. The result is bad cross-girder or other 
connections ; or, in the case of bearers running 
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MAIN GIRDERS BEARINGS AT SAME LEVEL 
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: : MAIN GIMOER BEARINGS AT OFFERENT LEVELS 
CMOSS GIRDERS iL VSE 


over the tops of main girders, a necessity for special 
packings to bring all fair. The writer has in such 
cases, where cross-girders are used, set the main 
girder beds at suitable levels, in order that the 


be | cross-bearers may all be horizontal (see Figs. 16 


and 18). This may not always be permissible ; but, 





however the difficulty. may be met, it should be 
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dealt with as part of the design. For small angles 
of skew only may it be neglected. 

Rivets attaching cross-girder angles to the web 
will occasionally loosen, probably due in most 
cases to bad work, together with some circumstance 
of aggravation, as in the case of a bridge floor con- 
sisting of girders spaced 3 ft. 6 in. apart, with 
short timber bearers between, carrying rails. In 
many girders the top row of rivets, of ordinary 
pitch and size, had loosened, allowing the web, 
about } in. thick, a movement of 4 in. ver- 
tically. The rails being very close down upon the 
cross-girder tops, though not intended to touch, 
had at some time probably done so, and by ‘‘ ham- 
mering ” produced the result described. 

Plated floors are often found which are objection- 
able on account of their inability to hold water, 
arising sometimes from bad work, as often from 
wide spacing of rivets. With rivets arranged to 
be easily got at, and pitched not more than 3 in. 
apart, a tight fluor may be expected ; but it is still 
necessary to drain the floor by a sufficient number 
of holes, provided with nozzles projecting below 
the underside of the plate, and sufficiently long to 
deliver direct into gutters, where these are neces- 
sary. Drain-holes should not be less frequent than 
one to every 50 square feet of floor, if flat, and 
may advantageously be more so. Gutters should 
slope well, and care be taken to ensure practicable 
joints and good methods of attachment—a matter 
too often left to take care of itself, with consider 
able after-annoyance as a result. 

The use of asphalte, or asphalte concrete, to 
render a plated floor water-tight is hardly to be 
relied upon for railway bridges, though no doubt 
effective for those carrying roads. It is extremely 
difficult to ensure that it shall stand the jarring and 
disturbance to which it may be subject, and under 
which it will commonly break up, and make matters 
worse by holding moisture, and delaying the natural 
drying of the floor. In bulk, as in troughs, it may 
be useful, but in thin coverings on plates it cannot 
be depended upon. 

Floors having plated tops are sometimes finished 
over abutments or piers in a manner which is not 
satisfactory, either as regards the carrying of loads 
or accessibility for painting. If the plates are 
carried on to a dwarf wall with the intention that 
the free margin of the plate shall rest upon it, 
there will be a difficulty in securing this in an 
efficient manner. Commonly such a wall is built 
up after the girder work is in place, making it 
difficult to insure that the wall really supports the 
plate, the result being that this may have to carry 
itself as best it can. In any case, severe corrosion 
will occur on the underside, and the plate rust 
through much before the rest of the floor; the 
masonry also will usually be disturbed. 

It appears preferable to form the end of the floor 
with a vertical skirting-plate having an angle or 
angles along the lower edge. This may come down 
to a dwarf wall, but preferably not to touch it, the 
skirting being designed to act as a carrying girder. 
A convenient arrangement is shown in Fig. 19, 
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which may be used either for a square or skew 
bridge. It will be seen that the plate-girders 
have no end plates, the skirting referred to being 
carried continuously along the floor edge, and 
attached to each girder-web, the whole of the 
more important parts being open to the painter. 
Trough floors consisting of one or other of the 
forms of pressed or rolled section present the objec- 
tion that it is almost impracticable to arrange an 
efticient connection at the ends, if they abut against 
main girders, and but little connection is, as a rule, 
attempted, and sometimes none. The result is that 


the load from these troughs is delivered in an ob- 
jectionable manner, and the ends being open or 
imperfectly closed, water and, dirt escape on to the 
flange, or other ledge, which supports them. A 
description of pressed floor which promises to over- 
come this objection, and provide a ready means of 
attachment to the webs of plate-girders, or of 
booms having vertical plate-webs, has within the 
last few years been introduced. This has the ends 
shaped in such a manner as to close them and 
provide a flat surface of sufficient area for connec- 
tion by rivets. Each hollow is separately drained 
by holes with nozzles. Whether this type of trough 
will develop faults of its own, due to over-straining 
of the metal in the act of pressing, remains to be 
seen; but as it appears possible to produce the 
desired form without any material thinning or 
thickening of the metal, the contention that no 
severe usage accompanies the process appears to be 
reasonable. 

That form of troughing in which the top and 
bottom portions are separately formed, and con- 


Fig. 20. 





shown in Fig. 20, and others were in a condition on! ; 
less bad. 

In any floor carrying ballast or macadam, if mean: 
are not adopted to keep the road material from th» 
structure of the floor, or from the main girders, 
corrosion may be severe. Cinder ballast is, perhaps, 
the worst in this respect, in its effect upon stec: 
or ironwork, being distinctly more damaging thax 
any other kind commonly used. 

Rail-joints upon bridge floors are to be avoid««| 
where practicable by the use of rails as long as ca) 
be obtained ; if the bridge is small enough, crossin. 
|it in one length. At each joint there is likely ‘o 
be hammering and working extremely detrimental] 
to floor members and connections ; indeed, it may 

happen that loose rivets will be found in the neig)i- 
‘bourhood of such joints, and nowhere else on tlic 
| bridge. Where rail-joints cannot be avoided, their 
| position should, if there be any choice, be judiciously 
selected, and the plate-layers taught to close the 
joints and jam the fish-bolts. 

As rail-joints upon a bridge may injuriously 
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nected by a horizontal seam of rivets at mid-depth, 
is found in use upon railway bridges to be very 
liable to loosening of those rivets near the ends ; 
less surprising, perhaps, because the sloping sides 
are usually thin. 

It is a distinctly difficult matter to join two 


CROSS GIRDERS 3°0 c. to c.(about) 


affect the floor, so also will a weak floor be very 
trying to therails. A remarkable instance of this 
has come under the writer’s notice, where a bridge 
(Fig. 21) of three 33-ft. spans, having outer and 
centre main girders, with cross-girders spaced 3 ft. 
|apart, resting upon the girder flanges, but not 


or more lengths of any trough flooring having | attached, and carrying two roads, had the perma- 


sloping sides in a workmanlike manner ; the fit) nent-way ina very bad state. The rails proper, with 
of covers is apt to be imperfect, and some rivets, | supplementary angle-plates, rested direct upon the 
being difficult of access, are likely to be but in-| cross-girders, which were decidedly light, and the 
differently tight, so that if the joint occurs where | whole floor had much ‘‘ life” in it, the ill-effect: of 
it will be more than lightly stressed, trouble will) which was shown in thirteen breaks in the angle- 
probably follow. A bad place for such joints is! plates, in each case near their ends, generally at 
immediately over girders supporting the troughs, | holes. 
as there the stress will be most severe, any leakage’ It appears probable that severe stresses may be 
come directly upon the girder, and remedial mea-| thrown upon the parts of a floor, whether placed 
sures be more difficult to carry out. | at the level of the bottom booms or of the top. by 
Timber floors of the best timber, close jointed, | changes of length in the booms due to stress. The 
are more durable than might be supposed. The} writer has, unfortunately, no direct evidence to 
disadvantage is a difficulty in ascertaining the pre- | offer in reference to this, tending either for or against 
cise condition of the timber after many years’ use. | the contention. Ifan unplated floor of cross and lon- 
The writer has seen timbers, 9 in. by 9 in., form-| gitudinal girders of usual arrangement be at the 





‘ng in one length a close floor, carried by three 
yirders, and supporting two lines of way, which, 
when taken out, could as to a considerable part be 
kicked to pieces with the foot ; whilst in another 
case, with the same arrangement of girders and 
close-timbered floor, the wood, after being in place 
for thirty-two years, was, when taken out, found 
to be perfectly sound, with the exception of a very 
few bad places of no great extent. In this instance, 
however, it is known that the floor—pitch-pine— 
was put in by a contractor who prided himself upon 
the quality of the timber that he used ; the floor 
being also covered with tar concrete, which had 
in this instance so well performed its office 
as to keep the timber quite dry on the top. 

Jackarches between girders makean excellent floor 
for road bridges, though heavy; and for small 


bottom boem of a large bridge, as the boom lengthens 
with the imposition of load upon the bridge, all the 
cross-girders from the centre towards the abutments 
will be curved horizontally, the middle portion 
heing restrained by the longitudinals from moving 
bodily with the ends. Each cross-girder, except 
that at the centre, if there be one, will thus present 
a figure in plan concave towards the abutment to 
which it is nearest. This will be accompanied by 
stressing of the connections, and a transfer to the 
longitudinals of as much of the iensile stress 
properly belonging to the booms as the stiffness 
of the cross-girders may communicate. 

This in itself will hardly be considerable, and 
will be the less on account of a slight yielding 
which may be expected at the end connections of 
each longitudinal ; but the effect upon the cross- 





bridges may be used tocarry rails, if the girders are 
designed to be stiff under load. The apprehension 
that brickwork or concrete will separate from the 
girderwork, or become broken up under even mode- 
rate vibration, does not seem to be well founded, if 
the deflection is small and the brickwork good. 

The use of corrugated sheeting as a means of 
rendering the underside of a bridge drop dry cannot 
be too strongly deprecated. If it must be adopted, 
the arrangement should be such as to permit ready 
removal for inspection and painting. It is evident 
that by boxing up the floor structure, rust is 
favoured, and serious defects may be developed, 
not to be discovered till the sheeting is removed, 
or something happens. 

A case may be instanced in which it was found, 


on taking down sheeting of this description, that the | 


floor girders, previously hidden, were badly wasted 
in the webs. One of these girders had cracked, as 


girders by horizontal bending will much more 
;marked. If the case be supposed of a 200-ft. span 
|in steel at ordinary loads and stresses, carry1ng 
| one line of way, with cross-girders 20 ft. apart, and 
| having no floor-plates, it may be ascertained, neg- 
‘lecting for the moment any slight yielding of the 
longitudinal girder connections, that upon tlie 
bridge taking its full live load there will be the 
following approximate results :—Movement at each 
end of the end cross-girders of 3; in., equivalent 
toa force of 74 tons, tending to bend them her: 
zontally, and a mean stress on the outer edges 
of the girders, 12 in. wide, of 8 tons per square 
inch due to flexure, which, compounded with the 
ordinary flange stresses, will seem to give rather 
alarming results. There will also be a longitudin:! 
stress in the rail-girders at centre patt of bridge «' 
| # ton per square inch. Normal elongation of t! 
| longitudinal girder bottom flanges, and compressic” 
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of the top, modifies the figures unfavourably as to 
the cross-girder top flange. Yielding of the con- 
nections named before has been neglected in 
arriving at these stresses. If they are sufficiently 
accommodating to give freely, to a mean extent, as 
between the top and bottom of each joint, of 34, in., 
these results will disappear. It is evident, how- 
ever, that we cannot rely upon good work yielding 
without the existence of considerable forces to 
cause it. In the issue it is justifiable to apprehend 
that the flexing and stressing of the cross-girders 
will be considerable. 

The most favourable case has been taken ; if now 
it is assumed that the floor has continuous plating, 
the results would seem to be much more astonish- 
ing. It will appear on this supposition that the 
boom stresses, instead of being taken wholly by 
the booms, are about equally divided between these 
and the floor structure, each cross-girder connection 
communicating its share of boom stress to the floor, 
which for the end cross-girders will approach 40 tons 
at each connection—considerably more than the 
vertical reaction under normal loads. 

Palpably, these conclusions must be greatly 
modified by the yield of longitudinal girder ends, 
and slip of the floor rivets in transverse seams. If 
these rivets be 3$ in. pitch and ? in. in diameter, 
the stress at each, as estimated, would be sufficient 
to induce shear of about 6 tons per square inch— 
more than enough to cause “‘ slip.” After making 
this allowance, it is still evident there must be very 
serious forces at work about the ends of cross- 
girders under the conditions supposed, probably 
not less than one-half the amounts named, as with 
this reduction the floor rivets should not yield, 
given reasonably good work. It is to be observed 
that the effect of live load only has been introduced, 
on the presumption that the longitudinals and 
floor-plating have not been riveted up till the main 
girders have been allowed to carry the major part 
of the dead load ; but even this cannot always be 
conceded. The deduction appears to be that the 
floor and cross-girder connections should be studied 
with special reference to these possible effects, 
either with the object of rendering the communica- 
tion of these forces harmless, or making the floor 
so that it shall take little or no stress from the 
main booms, by arranging joints across the floor 
specially designed to yield, the ends of longitudinals 
being schemed with the same object. Where there 
is no plating, the case is, perhaps, sufficiently pro- 
vided for by making the cross-girders narrow, and 
the longitudinal girder connections flexible, or by 
putting these girders upon the top of the cross- 
girders, when stretching of the bottom flanges of 
the rail-bearers under load, may be expected, within 
a little, to keep pace with the lengthening of the 
main booms. 

[t would appear that light pressed troughs 
running across the longitudinals would by yielding 
in every section also furnish relief, as compared 
with the rigidity of flat plates. 

By placing the floor at a level corresponding to 
the neutral axis of the main girders, the communi- 
cation of stress to the floor may be avoided; but it 
seldom happens that there is so free a choice as to 
floor height relative to the girders. This solution 
is, therefore, of limited application. 

It is obvious that somewhat siwilar effects must 
obtain to those considered in detail, when the floor 
structure lies at the level of the top booms, but 
with forces of compression from the booms to deal 
with, instead of tension. 








COMPENSATED MOTOR RAILWAY 
EQUIPMENT. 

SoME important and successful trials have been 
recently made on a portion of the Ballston division 
of the Schenectady Railway, State of New York, in 
conuection with alternating-current traction. Asis 
wel! known, electric railway motors are generally 
operated by direct current with a trolley voltage of 
from 500 to 600 volts. For heavy service and large 
systems the cost of copper required for working at 
these voltages is a serious item, and for a long time 
the economy gained by a higher line voltage has 
been recognised. The use of alternating current 
in the trolley line would permit of a higher voltage 
than is possible with direct current, as the voltage 
could be reduced by a transformer on the car to 
the potential required by the motors. 

It is apparent that there might be a great advan- 


resistance and a rail resistance of 6.55 times the 
ohmic resistance. 


tive alternating-zurrent and direct-current resist- 
ance in both trolley and track per mile of circuit. 


trolley without the necessity of intermediate com- 


mutating devices. The value of such an equipment 
would be still further increased if it could be 
operated both on the alternating-current extensions 
of existing systems and on the direct-current trolley 
lines where the latter are already installed. 

For several years the engineers of the General 
Electric Company have been working on this pro- 
blem, and have now developed a type of alternating- 
current equipment suitable for general traction 
work. Europe has been more active than America in 
trying to adapt the three-phase alternating-current 
motor to suit the conditions of electric traction ; 
but the development of the single-phase commutat 
ing motor, and the recognition of its inherent 
fitness for traction work, have attracted a great 
deal of attention among engineers on both sides of 
the Atlantic. The operation, in regular service, of 
the Ballston extension of the Schenectady Railway 
by single-phase alternating-current motors is there- 
fore of great interest at the present time ; it is the 
first instance in America of an alternating-current 
road so equipped being put into regular service for 
carrying passengers, and its commercial possibilities 
are largely due to the fact that the motors operate 
with alternating current outside the city limits 
and with direct current within the city. 

The alternating-current motor developed by the 
General Electric Company, and installed on the 
Ballston line, is of the ‘‘compensated” type, so 
named on account of the character of the tield 
winding, which fully neutralises, or compensates 
for, the armature reaction. Both the compensated 
motors and the control are adapted to operate on 
the 2000-volt alternating-current trolley-line. be- 
tween cities, and on the standard 600-volt direct- 
current trolley-line in Schenectady. This property 
of the compensated motor, to run over tracks 
equipped with either system, greatly increases its 
field of application, as the cars can secure all the 
benefit of running over existing city tracks without 
in any way sacrificing their usefulness upon sub- 
urban sections equipped with alternating current. 
The compensated motor is essentially a variable- 
speed motor, differing in this respect from the poly- 
phase induction motor, whose constant speed charac- 
teristic has handicapped its successful adoption in 
railway work. The speed torque is very similar to 
that of thé direct-current series motor, while its 
commutating qualities and method of control prove 
equally satisfactory. 

The Ballston extension of the Schenectady Rail- 
way is 15.5 miles in length, including 3.9 miles of 
city line running in Schenectady over tracks 
equipped with direct-current supply. The inter- 
urban section is a double track laid with 75-lb. 
T rail ; the line is ballasted with gravel, and has 
a maximum grade of 1.8 percent. Special attention 
has been given to the high-speed possibilities of the 
system, and for this reason there are no curves 
exceeding 4} deg. 

Fig. 1, page 776, shows the central pole-bracket 
construction used ; there are two brackets supporting 
the two600-volt direct-current, andacross-arm carry- 
ing the two 2200-volt alternating-current trolley 
wires. The Ballston extension has been operated 
for several months with direct-current equipments, 
and these being continued in part, necessitated an 
additional set of trolley wires for the alternating- 
current equipments, which would not interfere with 
the direct-current trolleys. The centre poles are 
34 ft. long, and are spaced 100 ft. apart ; both the 
trolley lines are of No. 000 copper wire, of grooved 
section, with no feeders for the alternating-current 
trolley. The alternating-current line is suspended 
from a #-in. steel catenary; it is clipped midway 
between the poles, and the catenary in turn is hung 
over porcelain insulators on wooden cross-arms, the 
whole forming a construction of great flexibility. This 
method of overhead construction is well adapted 
to high-potential high-speed work in both its elec- 
trical and mechanical features. With the alter- 
nating-current system, using a trolley and track 
return, there is an inductive drop in the trolley 
and rails, with an additional loss in the latter case 
due to eddy currents and hysteresis. Measure- 
ments made upon the Ballston line indicate an 
apparent trolley resistance of 1.3 times the ohmic 


The table in the next column shows the compara- 





tage ina railway motor equipment capable of being 
opeiated from an alternating-current high-voltage 





apart and 16.5 ft. above track, while the four 75 Ib. 


Resistance of Direct and Alternating-Current Systems. 








| | Alter- 
| Direct- | — 
Current; Curren A.C. 
Sate Resist- Resis- | Ratio DG. 
| ance. tance, me 
25 Cycles | 
| ohms ohms 
Two trolleysin series .. 0.318 0.417 131 
- One trolley and double track . | 0.167 | 0.259 1,55 
Two trolleys and double track ..| 0.088 | 0.155 1.76 
Double track alone 0.0174 0.114 6.55 


track-rails are tied together every 1500 ft. The 
increased resistance with alternating current is a 
serious factor in low-voltage alternating-current 
city systems ; but since the compensated motor 
operates perfectly with the direct current, no 
general necessity exists for a low-voltage alternat- 
ing-current trolley. The form of alternating-current 
trolley adopted for the Ballston line could be used on 
steam roads where the local service is taken care of 
electrically and where passenger and freight ser- 
vice is handled by steam locomotives, pending a 
complete change to electrical operation. The 
trolley wire and insulators being off the centre, are 
not exposed to the gases of the locomotive, which 
cause deterioration; over and above this..a 
catenary construction so placed can be hung much 
lower than a standard centre wire. A low-running 
trolley at the side of the car is preferable on main 
lines, as it conforms better to the clearance gauge 
of such roads without calling for too great a change 
in height of the trolley-wheel or bow. 

The present sub-station of the Schenectady Railway 
is temporarily located at Bullston Lake. This sub- 
station is operated from the distributing system of 
the Hudson River Power Company, but owing to 
the fact that it operates at 40 cycles, it Was necessary 
to introduce a frequency-changing device, and an 
inverted converter, operated from the sub-station 
direct-current bus-bars, afforded the most ready 
means of obtaining 25-cycle current. The permanent 
sub-station will be erected at Ballston, and the in- 
verted converter will be replaced by a motor gene- 
rator set which will give better regulation. The 
sub-station feeds directly into the trolley-circuit 
at 2200 volts, with no outside transformer sub- 
stations. 

Owing to the fact that 25-cycle three-phase gene- 
rators are almost universally used to supply rotary 
converters in existing inter-urban railway systems, 
the General Electric Company has adapted both 
the design of the compensated motor and the alter- 
nating-current distributing system to operate from 
existing 25-cycle generating stations. As the alter- 
nating-current motor is single-phase, a single-phase 
generating and distributing system is used on 
account of its simplicity. The step-down trans- 
formers may be tied together on the low-tension 
side through the trolley wire, with consequent reduc- 
tion in the amount of copper required. Each sub- 
station acts as a reserve to the adjacent one, and a 
transformer may be cut out without shutting down 
a trolley section. Fig. 2 is a diagram of connec- 
tions for the power distributions of a single-phase 
railway employing single-phase transmission on a 
double track. When it is desired to make use of 
or instal a three-phase generator to take care of 
the operation of rotary converters, induction 
motors, &c., the preferred arrangement to balance 
the load at each sub-station is to instal three-phase 
two-phase transformers connected two-phases on 
the secondary side, and feeding separate trolley 
sections from the two phases. Such an arrange- 
ment is shown in Fig. 3. 

The car is equipped with compensated motors ; 
it weighs 30.4 tons without any passengers, and is 
geared for a maximum speed of about 43 miles per 
hour on the level. It was manufactured by'the J. G. 
Brill Company, and has seating capacity for 44 pas- 
sengers. The body is mounted upon two Brill 
No. 27 trucks, with a 6-ft. wheel-base, each truck 
carrying two compensated motors, equivalent to 
50 horse-power direct-current motors; the truck 
used is illustrated in Fig. 4, page 777. 

The General Electric alternating-current compen- 
sated motor consists of an annular laminated iron 
field, with a distributed winding similar to that of 
av induction motor, and an armature provided with 
a@ commutator similar in general mechanical con- 
struction to a direct-current railway motor arma- 
ture. These motors are wound for 200 volts, are 
permanently connected two in series, and are fed 





The alternating-current trolley wires are 6 ft. 





from the 400-volt secondary of an 80-kilowatt air- 
blast step-down transformer carried on tho car. 











776 


ENGINEERING. 





[DeEc. 9, 1904. 





ALTERNATING AND DIRECT-CURRENT TRACTION ON THE SCHENECTADY RAILWAY, 























ALTERNATING AND Drrect-CURRENT 
OVERHEAD CONSTRUCTION. 





Fie. 1. 


Such a transformer is illustrated in Fig. 5. The 
distributed character of the field winding fully 
compensates for the armature reaction, so that 
power-factors are relatively high throughout the 
range of operation. The type of motor is so 
designed that at the free running speed of 
the car, which is the condition most fre- 
quently met with in suburban work, the power 
factor and efficiency are nearly at their maxi- 
mum values. A high power-factor is desirable, 
as it reduces the capacity and cost of the generating 
and distributing systems, and more especially 
effects a material improvement in the regulation of 
the alternating - current generators. Unlike a 
direct-current system, which has a practically con- 
stant potential at the sub-station bus-bars irre- 
spective of the load, the drop in an alternating- 
current railway system is cumulative up to, and 
including, the generator and engine regulation. It 
is desirable, therefore, to maintain as high a power- 
factor as is consistent with good motor design, in 
order to limit the total drop of the system toa 
reasonable amount. 

Figs. 6 and 7 are respectively the characteristic 
curves for the alternating-current and direct-current 
motors. It will be noted that the speed-torque 
characteristics for alternating-current running are 
equal to direct-current running in meeting the re- 
quirements of railway work. Unlike the multi- 
phase induction motor, with its practically constant 
speed characteristic, the compensated alternating- 
current. motor varies its speed with the load, and 
is thus better adapted to operate trains over an 
irregular profile. The commutation of the com- 
pensating motor is equally \satisfactory when run- 
ning alternating or direct current, and this good 
commutation is secured hy careful electrical and 
mechanical design, without resorting to high- 
resistance leads or other expedients liable to give 
trouble in case of sustained heavy overloads. 

City railway systems, both in England and 
abroad, have expanded to ‘such a degree, and now 
cover such a large area, as to make it very objec- 
tionable, both on the score of first cost and com- 
plication, to instal a separate alternating-current 
trolley line at a reduced potential in order that 
cars equipped with alternating-current motors may 
benefit from running over city streets at termini 
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and en route. 
tional expense required to adapt alternating-cur- 
rent equipments to run either alternating or 
direct current, and in the case of the Ballston 
line this is accomplished with the use of a standard 
direct-current series parallel controller, used in 
connection with a commutating switch to change 
the field connections, cut out the step-down trans- 
former, and change the line-fuses, &c. The time 
required to operate the commutating switch is but 
a few seconds. Fig. 8, page 780, shows the interior 
of the controller. 





There is a comparatively small addi- | 


The commutating switch (see Fig. 9) is inter- 
locked with two main oil-switches (see Fig. 1°). 
one being in the high-tension alternating, and 
‘the other being in the ,direct-current, circuit, this 
| interlocking being so arranged that only one switch 
‘can be closed at a time, and the commutating switch 
can only be thrown when the oil-switches are 1n 
‘the off position. Owing to the fact that the 
| alternating-current trolley construction is off-centre, 
| while the standard city and suburban trolleys «re 
directly overhead, it has been necessary to pro- 
| vide double sets of trolleys—one for alternating, 
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ALTERNATING AND DIRECT-CURRENT TRACTION ON THE SCHENECTADY RAILWAY. 
THE GENERAL ELECTRIC COMPANY, SCHENECTADY, NEW YORK, U.S.A. 
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Fic, 5. GENERAL VIEW oF TRANSFORMER. 


and the other for direct current ; hence the neces- 
sity of interlocking the oil-switches and commu- 
tating switch to prevent trouble should both 
trolley-arms accidentally be up at the same time. 
Where centre wire construction is used on both 
the city and suburban sections, the alternating 
and the direct-current.trolley wires may be :over- 
lapped for a short distance to facilitate changing 
from one trolley to the other. 

With equipments operating with both alter- 
nating and direct current it is preferable to 
utilise the standard series parallel controller in 
order to minimise the weight of the controlling 
apparatus. Such a method of operation will not give 
quite so high an efficiency when accelerating with 
alternating current as could be obtained with a 

tential control. This difference in efficiency, 

Owever, 18 very small, due partly to the infre- 
quency of stops occurring upon those sections of 
the road equipped with alternating-current trolley, 
but principally due to the flexible character of the 
Speed- torque curve of the alternating-current 
motor, which gives a high efficiency of acceleration 
With series parallel control. 

With modern suburban cars, especially those 
equipped with train control, air-brakes, air-com- 
Pressors, &c., there is some difficulty in suit- 
ably locating the proper apparatus, even when 





equipped for direct-currentrunning only. With cars 
equipped for both alternating and direct-current 
running, using series parallel controllers, there will 
be required only slightly more space and weight 
than for direct-current running only. Should, 
however, advantage be taken of the better efficiency 
of alternating-current potential control, such cars 
must be operated with alternating current upon 
both suburban and city sections, with the’ resulting 
disadvantages ; or the installation of two separate 
controlling systems must be considered, necessi- 
tating a considerable increase in weight and difli- 
culty in providing room for the necessary appa- 
ratus. 

The efficiency. of the potential control--is .not 
over 2 or 3 per cent. higher than that of the series 
parallel control, but the use of the latter per- 
mits operation with both alternating and direct 
current, and secures the advantage of the higher 
efficiency of the motors when running direct current 
over city lines. For locomotive or other service 


where no necessity exists for operation over city | 


direct-current systems, the potential method of 
control may offer advantages sufficiently great to 
warrant its adoption. 

The 80-kilowatt step-down transformer is air- 
cooled, forced draught being obtained by the 
motion of the car itself. The transformer is sus- 


». OF 
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120 160 207 24C 280 
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Fic. 7. CHARACTERISTIC CURVES OF DrIRECT- 
Current Rartway Motor, 


(08706) 0 40 00 


pended below the car floor and all primary lead- 
ing-in wires are carried in brass tubing which is 
grounded. The lighting and heating of the car 
is effected from the direct-current trolley in the 
standard manner, and from the alternating-current 
trolley from the secondary of the transformer. 
Trolley-arms and wheels ‘are of standard: design, 
the. alternating-current trolley-arm being some- 
what shorter, as this wire is lower than the direct- 
current trolley. The base of the alternating-current 
trolley is treated with vacuum compound,. and 
further insulated from the car-body by composition: 
insulators. An air-compressor is used for. the 
brakes and whistle ; it-is operated by a compen-' 
sated motor which works on both alternating and 
direct-current circuits: 

It is exceedingly instructive to compare the 
performance of the compensated-motor equipment. 
when operated with alternating current and direct 
current. Figs. 11 and 12, page 780, show the results 
of tests over the same stretch of track with alter- 
nating current, and repeated with direct current. 
|The direct-current speed-time and the ampere- 
| time curves are — and .require no par- 
| ticular comment. he alternating - current. run, 
taken under exactly similar. conditions, over the 
|same track, illustrates what can. be expected 
from series parallel control with . compensatéd. 
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motors. The rate of acceleration is somewhat 
lower in the alternating-current run, hence re- 
quiring the application of power up to, and at, the 
moment of braking. The shape of the speed-time 
curve also is characteristic of alternating-current 
motor work, that is a comparatively short time on 
the controller with a large amount of motor-curve 
acceleration. The short period of fractional voltage 
when running alternating-current motors makes 
the method of their control of secondary import- 
ance, and largely minimises the economy of poten- 
tial control over series parallel control. All the 
specd-time runs taken on the Ballston line were 
made over a distance of 1.16 miles on tangent level 
track, at an average speed of 32 miles per hour, or 
a schedule speed of 29.5 miles per hour, including 
stops of 15seconds. The compensated-motor equip- 
ment demonstrated its ability to make as high 
schedule speed as any suburban road now operating 
with direct-current equipments under like condi- 
tions. 

The following table of constants apply to both 
sets of runs :— 

Comparative Alternating-Current and Direct-Current 

Uns, 


Direct Alternating 

Current. Current. 
Length of run .. 1.6miles 1.6 miles 
Weight of car . 31.55 tons 31.55 tons 
ND 25 ... 180 secs. 180 secs. 
Average current .. 229amps. 346 amps. 
Average voltuge _... a 606 425 
Kilo-volt amperes full speed 

on level # 98 110 


Volt_ampere-hours per ton- 
mile or given run... 


A eal 3 ~ er. 
verage speed .. 32m.p.b. 32m. p.h. 
Schedule speed, iia: 


including 
15 seconds stup ot Bs 29.5 ,, 


_The lower volt-ampere hours per ton-mile of the 
direct-current run is partly due to the better effi- 
cieucy and power-factor of the compensated motor 
when run with direct-current, and partly due to the 
somewhat higher rate of acceleration, permitting 
some coasting, and resulting in a more eflicient 
speed-time curve. The difference in volt-amperes 
alternating and direct current depends upon the 
length of a given run, and the values approach 
each other more nearly with a run of greater 
length. It will be noted that the compensated 
motors run the car at practically the same speed 
with 200 volts per motor alternating current and 
300 volts direct current. This uniform speed is 
obtained by series-paralleling the fields. 








MICROSCOPIC OBSERVATIONS ON 
NAVAL ACCIDENTS. 


By Tuomas ANnpREws, F.R.S., M. Inst. C.E., 
F.C.S. (Telford Medallist and Telford Prizeman, 
Institution of Civil Engineers; Gold Medallist 
and Bessemer Prizeman, Society of Engineers), 
Metallurgical Chemist and Testing Engineer, 
Wortley, near Sheffield. 

(Continued from page 740.) 

Description oF HigH-Powrer Microscopic ILvus- 
TRATIONS OF THE CRYSTALLINE STRUCTURE OF 
THe Connectinc-Rop. 

On the two-page engraving published this week, 

Fig. 14 shows the general micro-crystalline struc- 

ture of the connecting-rod as seen in longitudinal 

section at a magnification of 75 diameters. . Figs. 

15, 16, and 17 are illustrations in various parts of 

the longitudinal section showing the micro-crystal- 

line formation at a magnification of 125 diameters. 

Figs. 18, 19, and 20 indicate the general character 

of the crystalline structure of the rod, as seen in 

longitudinal! section in several places, at a magnifica- 
tion of 250 diameters. 

Fig. 21 shows at a magnification of 300 diameters 
the junction of four large primary crystals of the 
steel, showing the attendant lines of rectangular 
weakness in such a structure, as seen in longitudinal 
section. Fig. 22 shows the elongated spiky type of 
crystal ramifications at a magnification of 300 dia- 
meters, as seen in longitudinal section. 

In Fig. 23 the grey portion of the picture is an 
illustration of a tendency to local segregation of the 
combined carbon. Near the centre is seen an 


ovoid particle of impurity (probably sulphide -and 
phosphide of manganese or iron) in the middle of 
a mass of white ferrite. These are, as seen in longi- 
tudinal section, at a magnification of 300 diameters. 
The lattice-like ingot structure is visible in all these 
micro-sections, 





CRYSTALLINE StructTuRE OF STEEL INGoTSs. 


The author thinks it is desirable, for purposes 
of comparison, to give an illustration (see Fig. 24) 
of the micro-structure of a Siemens steel ingot 
which he has examined. 

The analogy between the general crystalline 
strusture of the Bullfinch connecting-rod and that 
of the sharp angular lattice-like formation of the 
ingot will be at once observed. 


Microscopic OBSERVATIONS ON TBE EFFECTS OF 
Srress ON THE Fracturep STeeL CoNNECTING- 
Rop. 

A portion in the form of a cube was cut from near 

the top of the connecting-rod fork ; the cube was 

accurately machined and . afterwards carefully 
polished, and then subjected to the compressive 
stresses given in Tables VIII.,IX:, and X. The 

compression stress was applied to the cube in a 

longitudinal line of the connecting-rod. 

Microscopic observations were taken at high 
magnifications of the effects of the various stresses 
on the micro-crystalline structure of the steel. 
Prior to the tests, and for comparative purposes, 
the polished face of the steel cube was micro- 
scopically examined, an even polished surface only 
being observed. 

The cube was again microscopically examined 
after the application of each successive measured 
stress, with the results shown in Figs. 25, 26, and 
27. The first indication of crystalline disintegra- 
tion, as seen in section at a magnification of 250 
diameters, was at a compression of 1.4 per cent., 
which was produced by the application of a compres- 
sive stress equivalent to 1,20 tous, which represents 
a stress of about8.51 tons per square inch. At this 
point there were observable lines running at a morc 
or less definite angle to the line of stress, these 
apparently being indications of the distribution of 
the primary main lines, along which the compres- 
sive force was commencing the disruption of the 
crystalline mass. Fig. 25 illustrates the effect as 
seen in section at a magnification of 250 diameters. 

On increasing the compression to 4 per cent. of 
the total height of the cube, which represented a 
compressive strain of 17.73 tons per square inch, 
further indications of the method of crystalline dis- 
integration were observed. At this stage the main 
lines of disruption were noticed to have roughly a 
direction at an angle of about 45 deg. to the line of 
the compressive force on the crystal sectional facets. 
Between these larger indications of crystalline slip 
were observed a number of extremely fine lines, a 
number of them being generally more or less in 
parallel, as scen in the mass in section at the mag- 
nification used, and they were scattered over the 
field at various angles to the line of pressure. 

These fine hair-like lines are the indications of 
the manner in which crystalline slip generally 
occurs amongst the secondary or smaller crystals 
forming the mass of the larger or primary crystals 
of the steel, when the metal is under stress. The 
diverse direction of these fine lines or crystalline 
slip-bands is mainly due to the varied orientation of 
the smaller or secondary crystals, which make up the 
mass of the larger or primary crystals, as indicated 
in etched samples microscopically examined at high 
powers. 

Fig. 26 is an illustration of the crystalline slip 
resulting from a compressive force of 17.73. tons 
per square inch on the steel as seen in section ata 
magnification of 250 diameters. 

Experiments were also made to show, as seen in 
section at a magnification of 250 diameters (see 
Fig. 27), the microscopic effect of a compressive 
force of 34.8 tons per square inch, which produced 
a compression of 10 per cent. on the total height of 
the cube cut from the fractured steel connecting- 
rod. The direction of the compressive force was 
parallel with the longitudinal axis of the connecting- 
rod. 

On the completion of this set of experiments the 
main lines of the crystalline slip and dislocation 
were boldly perceptible, some of them being 
roughly at an angle of about 45 deg. to the line of 
the direction of the destructive force, and others 
were observed at various angles to the line of the 
destructive force, but the main result was the pro- 
duction of considerable lines of weakness trans- 
versely to the direction of the compressive force. 
There were also observable, in almost every part 
of the stressed area, innumerable fine lines, or slip- 
bands, showing the nature of the crystalline slip 
which had apparently simultaneously taken place 


(where the larger lines of weakness occurred) | 





amongst the smaller or secondary crystals. The 
angle of these slip-bands, when compared with the 
direction of the destructive force, was generally 
determined by the varied orientation of the secon- 
dary crystals which formed the primary or large: 
crystals, or crystalline grains, of the mass of th: 
steel. In many instances the direction of the 
finest slip-bands was roughly at an angle of 45 dev. 
with the line of the compressive force. . 
_ This circumstance helps to visibly microscopical! y 
indicate the way in which the transverse fractu: 
may have been induced under some unusuall, 
heavy stresses to which, from some cause, the con- 
necting-rod appears to have been subjected. Ten 
sile, or longitudinal, stress produces a similar micro- 
crystalline effect, which the author has observed in 
numerous experiments. These experiments arc 
intereresting as illustrating the manner in whic) 
the steel gradually broke up under the influence of 
the gradually increased stress imposed. 

The way in which the varied stress was observed 
to affect the micro-crystalline structure affords also 
useful quantitative information concerning the pro- 
cess of disintegration which goes on in steel con- 
necting: rods under known conditions of strain. 

The gradual crystalline break up which occurred 
as the stress was steadily increased was micro- 
scopically visible at high magnification, and the 
fine lines across the faces of many of the ultimate 
crystals illustrate the nature of the‘crystalline slip, 
as seen in section at high magnifications, which 
occurs on the application of stress beyond the 
elastic limit to metals. 


Taste VIII. 
| 











- | Com- 
Test Section | _ Height |Load pression. 
Index| Dimen- |Square before; in Remarks. 
sions. | Inch. Test. |Tons. ’ | 
Actual. | — 
i... | ; in. in. |p.c.| 
A .875 x.876| .141 | .875 1.20, .005 | 1.4 Sample 


| sound. 





aes 
- - _— ~ Bt —_— _ - 
In the test marked A, Table VIII., the force 


was applied until a compression of 1.4 per cent. of 
the total height of the cube was obtained. 


Tasie IX. 


| 
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s Py ig Com 
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: § ge 4 | | Maximum 
% FS Fs Elastic |“ ress Re- 
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z $F eid a\- 
Qe) OF: deme < 
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| per |; | per 
(sq. in. | |sq. in. 
B .375x.875 |.141 » 875)2.41) 17.09 2.50) 17.73 .015 4.0 Sample 
} | | | sound, 





In the test marked B, Table IX., the force was 
applied until a compression of 4 per cent. of the 
total height of the cube was obtained. 
TABLE X, 


Load Required to 





Cross- Area 
Test Section in aout compress sample p ks 
Index Dimen- Square T 10 per cent. of “©™at*® 
sions. Inch. - Original Height. 
in. in. tons — tons per 
eq. in. 
141 .875 4.91 , 34.8 Sample 


C 375 x .875 
| sound. 


In the test marked ©, Table x, the force was 
applied until a compression of 10 per cent. of the 
total height of the cube was obtained. 


Errect oF THERMAL TREATMENT ON THE CRYSTAL- 

8 STRUCTURE OF THE FRACTURED CONNECTING- 

oD. 

The high-power microscopic examination of the 
micro-crystalline structure of the fractured connect- 
ing-rod of the starboard high - pressure engine 
yielded indications that the. weakness, near the 
point of fracture, was apparently to a considerable 
extent due to the temperature treatinent to which 
the forging had been submitted during manipula- 
tion. The forging did not appear to the author to 
have been originally, during manipulation, effectu- 
ally annealed. 

As an experiment, the fractured connecting-10d 
was therefore submitted to annealing, to ascertain 
what effect this would have on the micro-crystalline 
structure. The process was carried out on a lat re 
commercial scale, the forging being placed in 4 
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great annealing furnace, together with about 30 
tons of other steel forgings, propeller - blades, 
railway axles, wheels, steel gun tubes, steel 
shafts, &e. 

‘/he fractured connecting-rod was placed in a con- 
venient part of the annealing furnace, the pyrometer 
tube containing the platinum-rhodium coil being 
placed close to it, and the whole being covered with 
powdered quicklime. The annealing furnace was 
gradually and carefully heated to a maximum tem- 
perature of 950 deg. Cent., and carefully allowed to 
cool in the usual inanner. The Le Chatelier pyro- 
meter used was connected with a self-recording 
installation, and the pyrometer records of the tem- 
perature of the annealing were as given in Fig. 28 
on our two-page plate. The time occupied in 
reaching a uniform maximum temperature of 
950 deg. Cent. was 65 hours. The time afterwards 
required for efficiently cooling the furnace, and 
the mass of steel it contained, to normal tempera- 
ture was about 77 hours ; the total period in the 
annealing furnace was thus about 142 hours. 

After the annealing the connccting-rod was sub- 
mitted to chemical analysis, physical tests, and 
high - power microscopic observation, with the 
results hereafter recorded. 


Htcu-Power Microscopic EXAMINATION OF THE 
FracturRED ConnECTING-RoD AFTER ANNEALING. 


A longitudinal micro-section of suitable size was 
cut from near the centre of the limb of the con- 
necting-rod fork, not far removed from the posi- 
tion where the former micro-section was taken from 
the fractured rod in its normal condition, as origi- 
nally received by the author. The section was pre- 
paired, polished, and etched in acid of suitable 
dilution to develop the crystalline structure, which 
generally manifested the characteristics described 
below. 

The micro-section from the annealed connecting- 
rod was carefully examined at various magnifica- 
tions. It was at once observed that a complete 
alteration of micro crystalline structure of the steel 
had resulted from the annealing. Instead of the 
ingot-like structure, with its-long acicular shootings 
of the ferrite around and amidst the darker carbide 
areas, having generally a lattice-like mesh-work 
appearance (as shown in Figs. 14 to 22 inclusive) 
the annealed crystalline structure was of a more 
satisfactory type, showing the carbide areas and 
ferrite portions of the steel uniformly interspersed. 

The latter is the structure of steel which the 
author considers most capable of enduring the 
shocks incident to wear and tear of engine work. 
Illustrations of the altered crystalline structure 
produced by the annealing are shown in Figs. 29, 
30, 31, 32, and 33, on the two-page engraving. 

Figs. 29, 30, and 31 show the micro-crystalline 
structure of the annealed connecting-rod as seen in 
longitudinal section at a magnification of 250 dia- 
meters. Figs. 32 and 33 show the same structure as 
seen in other parts of the field under the same general 
conditions, but at a magnification of 100 diameters. 
The difference between the crystalline structure of 
the fractured connecting-rod in its normal condi- 
tion, and that of the connecting-rod after having 
been annealed, is clearly discerned on compar- 
ing the illustrations ef the normal structure in 
Figs. 14 to 22 inclusive with those of the an- 
nealed structure as depicted in Figs. 29 to 33 in- 
clusive. 

These experiments and illustrations indicate that 
the connecting-rod had not been efficiently an- 
nealed previously in course of its manufacture ; and 
they furthermore show the great importance of 
proper annealing in promoting a uniform micro- 
crystalline structure of a desirable type for resist- 
Ing the shocks of wear and tear to which engine 
connecting-rods are liable. The normal crystalline 
structure of the connecting-rod would not have 
becn so materially affected by the experimental 
annesiing now reported upon if the connecting- 
rod liad been effectually? annealed in the first 
instance, 


Cuesican ANALYsIs OF THE FracrurED ConNECT- 
INc-Xop, StarsoarpD HicH- Pressure ENGINE, 
AFTER ANNEALING. 


On th completion of the annealing, drillings were 

taken ‘rom the centre of the main limb of the con- 

hectiny-rod fork, near the place from whence the 

drillincs had previously been taken for the analysis 

of the vod in its normal condition, and a careful 

ey ul anya was rade, with the results given in 
able \T, . 


Connecting-Rod after having been Annealed. 


Analysis Analysis 
| Nearer the | Nearer the 
= | Inside of the (Outside of the Average. 
Connecting- | Connecting- 
Rod Fork. Rod Fork. 


Combined carbon by 








coloration test Bs 0.365 0.380 0.372 
Silicon... ar See 0.133 0.137 0.135 
Manganese wr the 0.458 0.482 0.470 
Sulphur .. i 5 0.035 0.040 037 
Phosphorus A re 0.033 0.040 0.036 
[ron by difference A 98.976 98.921 98.950 

100.C00 100.000 100.000 


The results show a tendency to segregation of 
some of the chemical elements in that part nearer 
the outside of the connecting-rod fork. 





PuysicaL TEsts OF THE FRACTURED CoNNECTING- 
Rop, Starsoarp Hicu-Pressure ENGINE, AFTER 
ANNEALING. 


After the annealing was completed, a portion was 
machined transversely from the top of the connect- 
ing-rod fork, adjacent to the piece which had been 
similarly tested in the normal condition (see 
Table IIT., page 740 ante). 

The results of the physical tests made after 
having annealed the connecting-rod are given in 
Table XII. :— 


TaBLe XIL.—Tvransverse Physical Tests of the Fracturcd 
Stecl Connecting-Rod Fork, Starboard High-Pressure 
Engine, after having been Annealcd. 
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On comparing the results obtained in Table III. 
with those obtained in Table XII., after the con- 
necting-rod had been annealed, it will be seen that 
the drastic annealing at the temperature of 950 deg. 
Cent. had increased the maximum strength per 
square inch from 28.48 tons to 29.27 tons, and 
reduced the elongation from 28.5 per cent. to 
22.3 per cent. 

After the annealing of the connecting-rod a test- 
piece was cut from across the top of the fork adja- 
cent to the piece which was tested (see Table III.). 

This piece was 0.431 in. in diameter, and it was 
parallel for 4 in. between datum points; it was 
bent cold to an angle of 28 deg. and then straight- 
ened cold, and afterwards submitted to tensile tests, 
with the results given in Table XIII. 

TaBLe XIII.—TZransverse Physical Tests of Stcel Con- 
necting - Rod after having been Stressed as described 
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This experiment indicates the manner in which 
annealed connecting-rod forgings are capable of 
resisting considerable stresses, even after having 
been previously stressed and distorted much beyond 
the elastic limit, and it affords additional evidence 
of the utility and value of properly annealing steel 
connecting-rods. 


PuystoaL Tests OF THE FRACTURED CoNNECTING- 
Rop, Srarsoarpd HicH-PressurgE ENGINE, 
AFTER HAVING BEEN ANNEALED. 


A portion was machined longitudinally from near the 
middle of the connecting-rod fork, after the con- 
necting-rod fork had been annealed at a tempera- 
ture of 950 deg. Cent. On tensile testing the 
results recorded in Table XIV. were obtained. 

It is desirable to compare the results obtained 


Taste XI.—Chemical Analysis of the Fractured J 





after annealing at 950 deg. Cent., as given in 
Table XIV., with those in Table IV., page 740; 
ante, which latter show the physical properties of 
the steel connecting-rod in its normal state. 





The compaison shows that the annealing at’! 





950 deg. Cent. had slightly increased the maximum 
strength, and lowered the elongation from 34.4 per 
cent. to 30.8 per cent , being a reduction of elonga- 
tion of about 10.47 per cent. The elastic limit had 
been raised more than 2 tons per square inch. 
Taste XIV.—Longitudinal Tensile Tests of the Fracturcd 
Steel Connesting-Rod Fork, Starboard High-Pressure 
Engine, after having been Annealed at 950 Deg. Cent. 
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The results obtained in the above table with the 
annealed steel are satisfactory; but the author 
thinks that the maximum annealing temperature 
used in these experiments is somewhat higher than 
is desirable in actual practice, and better results 
would be obtained with steel forgings by using a 
lower temperature—not less than 750 deg. Cent., 
and not exceeding 850 deg. Cent. The alteration 
in physical structure produced by the annealing is, 
however, better seen on referring to the microscopic 
part of thé investigation. 

The results given in Table XV., of another 
tensile test made on the annealed connecting-rod, 
generally confirm those given in Table XIV 
Another portion was machined longitudinally from 
one jaw of the connecting-rod fork, after that por- 
tion of the connecting-rod had been annealed as 
previously described. ‘ 

The results are given in Table XV, 

TaBLE XV.—Physical Tests of the Fracturcd Steel Con- 
necting-Rod Fork, Starboard High-Pressure Engine, 
after having been Annealed. 
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After the connecting-rod had been annealed, as 
described in course of this report, a sample was 
machined from near the centre of the bend of the 
connecting-rod fork and submitted to compression 
tests, the compressive force being in the direction 
of the length of the connecting-rod. 

The results are given in Table XVI. 


TaBLe X VI.—Longitudinal Compression Tests of Fractured 
Steel Connecting-Rod after Annealing. 
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The sample was observed when compressed 25 per cent. and 
37.5 per cent. of its original height, but there was no appearance 
of cracking. 

After being compressed 50 per cent. of its original height the 
sample was found to be sound. 


(To be continued.) 








Bexieran Coat Exports.—The exports of coal from 
Belgium in October were 523,885 tons, as compared with 
429,967 tons in October, 1903. Theaggregate exports in 
the ten months ending October 31, this year. were 4,201,273 
tons, as compared with 3,949,447 tons in the corresponding 
period of 1903. In these latter totals the exports to 
France figured for 3,060,980 tons and 2,905,041 tons 
respectively. 





Execrricity 1N BeLc1um.—What is known as the Em- 
pain group has founded a tramway trust which will absorb 
sundry narrow-gauge Belgian lines. The trust has been 
formed with a provisional capital of 40,000/., and is to be 
known as the General Railway and Electricity. Company. 
The new company will not only undertake the construc- 
tion of railways and tramways, but it will also establish 
works for the production of electric power and the sale of 
electric current to tramway companies as well as to 
industrial establishments and municipalities, 
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ALTERNATING AND DIRECT-CURRENT TRACTION ON THE SCHENECTADY RAILWAY. 
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Fie. 9. CommutatTinG SwITtcH. 


THE ORE DEPOSITS AT KARA-DAGH, 
PERSIA. 

For some time the ore deposits within Turkish and 
Persian territory at Kara-Dagh (the ‘‘ black moun- 
tain”), not far from the Trans-Caucasian frontier, 
have attracted considerable attention, and they have 
been examined into and reported upon by Russian 
engineers. A Russian company has been formed, 
and has succeeded in securing the portion of the 
copper ore deposits lying in Persia. Phe area of the 
latter is large, amounting to some 8500 square kilo- 
metres, having for its boundary towards the north the 
Araxes, towards the west the Khun-Kuh and the Harzau 
Mountains, towards the south the Ahar district, and 
towards the east the Kara-Ssu River. The ore 
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deposits have been divided into seven mining districts, 

jand the quantity of ore is very considerable. It is 
jeasy to get at, and as neither the question of fuel 
|nor that of transport seems to offer any insurmount- 
able difficulties, the prospects of creating an_in- 
dustry of importance are cousidered satisfactory. The 
immediate plans comprise the erection of two copper 
works in: Russian territory, capable of turning out 
some 10,000 tons of copper annually ; the »produc- 
tion of copper in. Russia has hitherto amounted to 
some 7,000 tons annually, and’ the imports to 
14,000 tons. At the smelting works masut (naphtha 
residue) will be used, ‘and for the transport of this a 
railway is to be built from the Adschi-Kabul, at Baku, 
to the copper ore deposits. 

The first of the seven mining: distriets—the Siingin 
district—has a central position, is about 7000 ft. above 
sea-level, and comprises the western side of the Kara- 
Dagh. The poorest ore contains 2 to 3 per cent. copper, 
the best has 13 per cent., the average being about 
7.5 per cent. copper. The quantity of copper is cal- 
culated at 500,000 tons out of 7,000,000 tons of 
ore. The ore appears everywhere right on the sur- 
face, which greatly facilitates the breaking of it. The 
second mining district, Adschakala, lies to the west of 
the former, at the upper portion of the RiverJuri-Tschai. 
The ores of this district—sulphur ore, &c.—contain both 
| gold and silver, and are to be found in vast quantities. 
he working should, according to the analysis, prove re- 

munerative. The third mining district, Ainalin, is 
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about 11 miles from the Russian frontier on the right 
side of the River Irgna-T'schai. Like the former dis- 
trict, it contains several separate deposits, the one at 
Abassabad being atau to contain 63,000 tons 
of -pure copper; the others are apparently very 
vast, but have not been fully examined. The fourth 
mining district, Engert, is about 40 miles from the 
Russian frontier and contains seven mines or deposits. 
They all contain huge quantities Of copper ore, in 
some places containing as much as 25 per cent. pure 
copper. The ‘fifth mining district, Astamal, is also 
situated south of the Kara-Dagh ore mountain, at the 
Rivers Astamal and Owan-Tschai, about 15 miles from 
the Russian frontier. The copper ore deposits are 
very extensive, as is a vein of magnetic iron ore. 
The sixth mining district, Ohan-Gulan, is only some 
4or 5 miles from the Russian frontier and is situated 
to the north of the former. At the Ohan mines the 
quantity of pure copper is estimated at 143,000 tons, 
that of silver at 269 tons, and that of gold at 
13,500 lb. The seventh mining district, Tschamta), 
lies quite close to the Russian frontier and is some 
7 miles from the town of Ordubad ; it does not con- 
tain much copper ore, but sulphur, magnetic ore, &c. 








THe Canapian Pacivic Rattway.—The Canadian 
Pacific Railway Company announces that, in const- 
quence of the opening up of new branches, the extent ¢! 
its system has been increased to 8455 miles. The total 
length of line now worked by the company is 11,444 miles. 
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TWO-STAGE VERTICAL AIR-COMPRESSORS. 
@ONSTRUCTED BY MESSRS. ALLEY AND MACLELLAN, LIMITED, ENGINEERS, GLASGOW. 








es ene cae ars eae 



































\N 
—— 


























HL 
| 








(8975.4) 


Fig. 2. Stneve-Cyiwper Bett-Driven Arr-ComMpREssOR. 
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| Fig. 3. As will be seen on reference to Fig. 2, the com- 
pressor has a compound air-cylinder which is water- 
jacketed circumferentially and at the end. The air : 
inlet and the discharge are controlled by mechanically- ; 
operated valves, and an intercooler is placed in the base ; 
of the machine, as shown. Through this cooler the air 
passes on its way from the upper to the lower part of 
the cylinder, and it is owing to this arrangement of the 
cooler, as well as to the fact that general compactness 
has been kept in view, that a very small amount of 
floor space is occupied, which in certain cases, particu- 
larly on board ship, is, of course, of great advantage. 
A controlling device is fitted on the air inlet for regu- 
lating the supply of air, and automatic forced lubri- 
cation is adopted in all cases. The machine shown in 
Figs. 1 and 2 is made in sizes having a capacity of from 
100 cubic feet of. free air per minute to 600 cubic feet 
r minute, while the triple-cylinder machine shown in 
"ig. 3 is made in sizes having capacities from 600 cubic 
feet of fres air to 1800 cubic feet per minute, The 
double-eylinder machines have an output of from 400 
to 1200 cubic feet of free air per minute, accordin 
to the size. Any of the machines of the types alluded 
to can be belt-driven from either a steam-engine or an 
electric motor, or may be coupled direct to a gas- 























engine. 
When a large _— is required, the compressors 
may be driven direct by steam in the manner shown b 
the illustration, Fig. 4, on page 788. This form is ; 
made in seven sizes, numbered 2 to 8, the sizes Nos, 2 j 
to 6 having two cylinders, and the remaining two sizes 
three cylinders. Another form of vertical direct i 
steam-driven compressor is made with one steam- 
cylinder and one air-cylinder, in sizes of from 100 to 
1800 cubic feet capacity. The standard machines 
deliver air at 120 ib. per square inch pressure, with 
steam at 100 1b. presspre, if exhausting into a con- 
denser, or air at 120 1b. pressure, with steam at 120 1b, 
pressure, if working non-condensing. The governing 
arrangement of these direct-acting steam-driven com- 
pressors is of a simple and effective design, and 
governs to within 21b. air pressure. 

Various other types of these compressors are made, 
some being horizontal and belt-driven, others horizontal 
and direct steam-driven, but in all cases the principle 
of the machine is the same. Portable forms are a 
made. We understand that volumetric efficiencies 
have been obtained from these compressors of 92 per 
cent. in the smaller sizes, and 97 per cent. in the larger 
Fic. 3. Tripte-CyLinpER Bett-Driven Ark-CoMPRESSOR. sizes. 


























Wer illustrate on this page a very compact and handy | in perspective in Fig. 1, and in longitudinal section in] Rosarito.—Plans of the Santa Fé Provincial Railway 
form of two-stage air-compressor, known as the ‘‘Sen- | Fig. 2. These two views show the single-cylinder | Company have been approved for an extension of its lines 
tinel,” which is manufactured | Messrs. Alley and | form, but the compressor is also made with double or | in Rosario, and for the construction of a new station for 
Maclcllan, Limited, Glasgow. This machine is shown | with triple cylinders, the latter form being shown in | passengers and parcels, 
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THE LONDON COLISEUM. 


On Saturday last the Junior Institution of Engineers 
availed themselves of an invitation to. inspect the 
engineering features in connection with the new theatre 
which is now approaching completion at the lower end 
of St. Martin’s lane. The entertainments at this 
building will be conspicuous for elaborate scenic effects, 
and with this end -in view the stage machinery has 
been designed on a plan and with a magnitude hitherto 
unattempted in any theatre in the world. The stage 
is formed of a central circular table, 25 ft. 7 in. in dia- 
meter, surrounded by two concentric rings, each 12 ft. 
broad, so that the external diameter across the three is 
about 74 ft., allowing for the clearances, which do not 
exceed,] in. Each part is built up on a steel frame- 
work, covered with teak, and braced toa circular girder 
9 ft. below, the girder carrying two rails—one on its 
under side and the other—a guide-rail—on its external 
circumference. . The table and rings are kept in place 
by rollers, which bear at intervals against the guide- 
rails, the lower rails resting on a number of idle rollers, 
between which are live rollers driven by electric 
motors. The live rollers are held upwards against the 
rails by strong helical springs, so that a friction 
drive is obtained. Each of, the three sets of motors 
is independent, allowing the rings. and centre-piece 
to be pms independently of the others in either 
direction, although, when desired, the three parts of 
the stage can be locked together, and the entire 
number of motors used to rotate it. The structural 
and mechanical details of. the arrangement are very 
interesting, and we hope shortly te illustrate and 
describe them fully.. There are in all fourteen motors 
for driving the stage, and they are all controlled 
from three pillars on a raised gallery overlooking 
the stage; the actual_controllers,.. which are-said to 
be the largest ever constructed, being situated .in a 
fireproof room below the stage. Thé combined weight 
of the revolving stages is 160.tons, and it is possible 
to run any of them at any rim speed up to 20 miles an 
hour, without appreciable vibration or noise. 

The stage-manager has communication with every 
part of the building where machinery is fixed by means 
of speaking-tubes, telephones, or lamp-signals, and 
transmits his orders to the stage driver by a modified 
marine engine-room telegraph. The whole of the 
stage lighting, equivalent to about 6000 eight-candle 
lamps, is under the control of one man, the switch- 
board containing eighty-five distinct switches, which, 


however, are. interlocked, and fitted with auto- 
matic devices in such a way as to. materially 
lessen the labour of the. operator. There are 


lamps of four colours—white, red, blue, and amber 
—and they can be used in any combination and at 
any brilliancy up to full incandescence. The lighting 
of the auditorium is entirely separate from that of 
the stage, and is equal to the effect of 2000 eight- 
candle lamps. It is divided into two installations, 
supplied with current from independent sources, so 
that the chance of failure is almost impossible. All 
lighting cables are fireproof, and carried in earthed 
continuous steel . tubing, the. total length of cable 
in the various circuits of the building being about 
12 miles. . The consumption of electric energy 
will be half as much again as any other house of 
amusement in London, although every possible 
device for saving current has been. made use of. 
Mr. E. W.. Bowles, of 28, Victoria-street, S.W., has 
been the consulting engineer for the electrical and 
mechanical details of the new theatre, the structural 
work in connection with the stage, &c., having been 
contracted for by Messrs. Ransomes and Rapier, of 
Ipswich, and the motors manufactured by Messrs. 
J. P. Hall and Co., Oldham. 








STANDARDISATION OF Lonpon County Counci, Tram- 
way RouirnG-Stock.—In view of the great extent of the 
Loadon County Council’s electrical tramways under- 
taking, the Highways Committee of the Council consider 
that it is desirable that, so far as possible, the various 
parts and details of the rolling-stock and plant used for 
the tramways should be standardised, so that, in the 
event of repairs becoming necessary, or of spare’ parts 
being required to replace existing parts, this may be 
done without difficulty, and in the most economical way. 
The Committee think that, before any further orders for 
materials are given by the Council, standard samples and 
patterns should be prepared of all the various parts of 
the rolling-stock, &c., in order to secure the advantages 
of uniformity of design and construction. The longer 
this matter is delayed, the greater will be the cost 
of carrying the proposal into effect, and they areconvinced 
of the importance of putting the system into operation 
at an early date. It is particularly important that the 
Council should have a full range of specifications, draw- 
ings, and patterns covering every detail of tramway 
rolling - stock. possessing its own patterns, the 
Council would be enabled to have castings supplied direct 
from the foundry and finished in its own workshops. The 
Committee estimate that at the present time the cost of 
preparing the drawings, patterns, and other data neces- 
sary for this standardisation will be about 350/., and they 
recommend that this expenditure should be authorised. 


THE LATE MR. WILLIAM FORD SMITH. 


By the death of Mr. William Ford Smith, the 
founder and chairman of Messrs. Smith and Coventry, 
Limited, Salford, there has passed away an engineer 
who, by his invention of many- important details in 
machine-tools, greatly assisted engineers during the 
latter half of the past century, a fact which could easily 
be deduced by careful observation of many of the 
machine-tools constructed by the company. Born at 
Bath, on February 1, 1830, the son of an engineer who 
conducted the works now carried on under the style of 
Siddeley and Co., Mr. Ford Smith received his train- 
ing as an engineer at the Collegiate Institution of 
Liverpool, and very oy in life indicated not only 
his interest in mechanics, but also his inventive genius, 
by making at fourteen years of age a small engine, 
which was fitted with a copper water-tube boiler made 
by one of his father’s coppersmiths. This engine 
he ran on the highways until the authorities pro- 
hibited it. 

After-his collegiate course he spent e year at the 
locomotive and marine‘ engineering works of Messrs. 
Bury, Curtis, and Kennedy, of Liverpool, proceeding 
thence to take up a position of responsibility at his 
father’s works. . When nineteen years of age’ he 
joined the staff of the Shewsbury and Chester Rail- 
way workshops, continuing there for over two years, 
when he became attached to the firm of Messrs. 
Sharp, Roberts, and Co., which then, as through 
subsequent variations of title, was one of the fore- 
most locomotive - building concerns in the country. 
In the early fifties Mr. Smith commenced business 
for himself, first at the Bonding Warehouse, Chapel- 
street, Salford, and a year later was joined by Mr. 
Arthur Coventry. The works of the company at 
Ordsal-lane, Salford, were designed and constructed 
under the supervision of Mr. Ford Smith in 1859, 
subsequent enlargements being made in 1861, 1873, 
1876, 1884, and 1890. These dates alone indicate the 
steady progress of the firm, and the increasing con- 
fidence placed in the design and workmanship of the 
various types of machine-tools turned out. 

‘ Mr. Ford Smith joined the Institution of Mechanical 
Engineers in 1863, and the Iron and Steel Institute in 
1877. In 1866 he read a paper at the Birmingham 
meeting of the Iron and Steel Institute on ‘ Tool- 
Holders and Tools for Lathes, Planing, and Other 
Machines,” and in 1883 he contributed another paper 
to the same Institute at the spring meeting, on ‘‘ An 
Improved System of Cutting Metals.” In 1853 Mr. 
Smith took out his first patent—in the days of his 
locomotive experience—which dealt with increasing 
the heating surface of steam-raisers by the principle 
of corrugation. In 1862 he took out a patent for 
chasing or screwing cutting-lathes, and since then his 
name has been associated with about twenty-five 
patents for tools of various kinds. About eight years 
ago he retired from active work, although he retained 
the position of chairman of the company until his 
death. He was a great pedestrian and fond of travel, 
and his wide experience led him to favour for more 
than thirty years the policy of retaliation. He took 
a great interest in the local affairs of Didsbury, where 
he resided, and was a liberal supporter of the local 
charities. : 








PeRsonaL.—The business as naval architect and sur- 
veyor carried on at 83, Bothwell-street, Glasgow, by the 
late Mr. G. L. Watson, the eminent yacht-designer, will 
in future ba carried on with the same staff and under the 
same style by Mr. J. R. Barnett, for twenty-one years 
the confidential assistant of the deceased gentleman.— 
Messrs. Horace P. Marshall and Co. inform us that they 
have removed from Basinghall-street, Leeds, to more 
commodious premises at 6 and 7, Cross Fountaine-street, 
Leeds, where their business in pneumatic tools, foindry 
equipment, &c., will be carried on. 





THe Institution oF Crivit Enoingers: STupDeEnTs’ 
Meetinc.—The first of the Students’ Meetings for.the 
Session 1904-5 was held at the Institution on Friday 
evening, the 2nd inst., the President, Sir Guilford L. 
Molesworth, K.C.1.E.; in the chair, when a paper on 
“The Midland Railway, West Riding Lines: The Con- 
struction of Contract No. 1,” was read by Mr. R. T. 
McCallum, Stud. Inst. C.E. The reading of the r 
was followed bj; a discussion, in which Messrs. HW. 
FitzSimons; B.Sc, H. M. T. Hodgson, H. M. Rootham, 
L. T. Grace, K. E. Aitken, G. 8. Szlumper, H. O. Ethe- 
ridge, J. H. rave, and W. H. Shortt, students of the 
Institution of Civil Engineers, took part. 





Nova Scotra.—We learn from Halifax, Nova Scotia, 
that a contract has been awarded for the building of 
seven miles of railway from River Hebert, on the Joggins 
Railway, to Minudie. The work is to be completed by 
June 15 next, and will provide the Minudie Coal Com- 
pany, as well as the Strathcona, Victoria, and other coal 
areas in that region, with a shipping point by deep water 
at Munidie. The directors and a number of American 
shareholders recently visited the property. The Atlantic 
Grindstone Company is owned by the same parties, and 
the quarries, which date back to the 18th century, are 
still turning out large quantities of the stone, which has 





me famous all over the American continent, 





YEAR-BOOKS AND ANNUALS. 

Fowler's Electrical Engineers’ Year-Book and Dir: >- 
tory of Light, Power, and Traction Stations, 195, 
Manchester : Scientific Publishing Company. [Prics 
1s. 6d.]—Amongst the additions made this year to 
this popular little volume, we note some hints on the 
management of motors and dynamos, which should be 
of considerable value to works’ mechanics and managers 
who are suddenly called upon to take care of elec. 
trical machinery, an event which, with its growth of 
electrical methods of ‘power distribution, is becoming 
more” and more common every year. The recom- 
mendations as to motors and generators of the British 
Standards Committee, though. so recently published, 
have been embodied in the book, whilst substantial 
additions have been made to the sections dealing with 
electrical distribution, electric lighting, and secondary 
batteries ; a very useful feature is the directory of 
power-stations. In this is included the name of ths 
engineer in charge, the kind of supply, whether con. 
tinuous-current or alternating, together with details 
as to the equipment of the station. 

Fowler’s Mechanical Engineers’ Pocket-Book, 1905. 
Manchester: The Scientific Publishing’ Company. 
[Price 1s. 6d.] The prinéipal new feature of this well- 
known pocket-book is a section dealing with the tem- 
perature-entropy diagram at considerable length. The 
conception of entropy is of somewhat minor import- 
ance in the practical design of reciprocating steam- 
engines, but in the case of steam-turbines it provides 
by far the readiest method of proportioning the guide- 
blade and bucket areas, and fixing on the most appro- 
priate speed for the motor. Turbines being free from 
losses from initial condensation, theoretical thermo. 
dynamics is applicable to them without mosification. 
Owing to this, Professor Rateau--has stated that he 
finds it possible to predict. beforehand the output and 
efficiency of a turbine of a new pattern, .with an error 
that subsequent experience will show is correct within 
1 to2 per cent. Nothing like this is possible with a 
reciprocating engine, and the fact that it is possible is 
sure to direct the attention of .engineers more and 
more to the great usefulness and importance in this 
respect of the temperature-entropy diagrams and 
tables. The inclusion of a section in the pocket-book 
dealing with this_ matter in an elementary fashion is 
therefore exceedingly well-timed. We would suggest, 
however, that the temperature-entropy table would 
be much more convenient if the absolute, in place of 
the Fahrenheit, scale was adopted for the tempera- 
tures. Prior to using them in calculation, these tem- 
peratures must be reduced to the absolute scale, and 
it might just as well be done once for all in the table 
itself. It would, we think, be an imprevement if the 
table of logarithms and anti-logarithms were shifted, 
so as to be next the cover, as thereby reference to 
them would be greatly facilitated. 








Cuicaco.—The city of Chicago has invited tenders for 
two 40-million gallon pumping-engines. Bids are also 
being asked for a 20-million gallon pumping-engine for 
Sixty-eighth-street pumping-station. Specifications are, 
further, being prepared for a garbage-disposal plant, with 
a daily capacity of from 1000 to 1200 tons. Proposals are 
still:further being asked for a steel superstructure for the 
crib of the Lake View pumping-station. 





Srorack or CaRBIDE OF Catcium.—The following is 
from the minutes of meeting of the Public Control Com- 
mittee of the London County Council :—‘‘ An Order in 
Council, dated October 24, 1904, dealing with the keep- 
ing of carbide of calcium, has been ‘issued.: Hitherto 
more than 5 Ib. of this. substance Could not lawfully be 
kept except in pursuance of a licence: under the Petro- 
leum Acts. - The new Order increases the quantity that 
may be kept without a licence to 28 lb. -The undermen- 
tioned conditions are to be observed by persons keeping 
carbide without a licence :—(a) The carbide shall be kept 
only in a metal vessel or vessels hermetically closed at all 
times when the carbide is not actually. being placed in or 
withdrawn from such vessel or vessels, (b) The vessels 
containing carbide shall be kept in a dry and well-venti- 
lated place. . (c) Due precautions shall be taken to pre- 
vent unauthorised persons from having access to the car- 
bide. (d) Notice shall be given of such keeping to the 
local authority, and free access shall be afforded to their 
duly authorised inspector to inspect the portion of the 
premises where the carbide is kept and the generator 1s 
fixed. Where a generator is used on the premises— 
(e) There shall be exhibited near the generator a certifi 
cate, signed by the maker or supplier of the generator, 
that the generator complies with the regulations as tv 
acetylene-generators issued by the Acetylene Associ:\- 
tion. (f) Full and detailed instructions as to the care 
and use of the generator shall be = constantly pc 
up in such place as to be conveniently referred to by the" 
generator attendant. Conditionse and f are not to apply 
to lamps for vehicles or other portable lamps. Where tlie 
quantity to be kept is limited to 5 lb. in weight, in 
vessels containing 1 Ib., it is not necessary to notify the 
Council (the local authority) ; and where it is desired to 
keep more than 28 lb., or the above conditions cannot be 
complied with, a licence must be obtained from the 
Council, 
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TIMBER: ITS STRENGTH, AND HOW TO 
TEST IT.* 
By Professor T. Hupson Beare, M. Inst. C.E. 

Tue lecturer pointed out that though a very large 
number of experimental observations on the strength and 
other properties of timber were to be found in the older 
text-books, and in the — of various technical 
societies, &c., many of these were unreliable. This un- 
reliability was due mainly to the fact that in the older 
experiments no attempt was made to determine the 
moisture present in the timber at the time the test was 
carried out, and in very few cases was any data given as 
to the previous history of the timber, the age of the tree, 
the time of felling, &c. Again, probably owing to the 
fact that the apparatus was not or powerful to 
render any other method possible, most of the old experi- 
menters used very small, picked specimens, and the 
results they obtained were, therefore, not really repre- 
sentative of the average —— of the particular kind of 
timber which was being tested. Professor Bauschinger, 
of Munich, made the first really scientific tests on timber 
between the years 1883 and 1887. He determined the 
moisture present in the samples undergoing test, either by 
drying sawdust or small chips from the actual specimens 
in a current of warm air, which was i 2 at a temperature 
of about 212 deg. Fahr., or by drying, by similar methods, 
the whole specimen tested. Professor Bauschinger sug- 
gested that a standard of dryness should be adopted, and 
that 15 per cent. of moisture should be taken as this 
standard. The lecturer stated that ordinary well-seasoned 
timber in a dry building had a dryness of about 10 per 
cent. to 12per cent. Bauschinger showed in his research 
that there was a definite numerical law connecting together 
the mechanical strength and the percentage of moisture 
present in any sample of timber. : f 

Another exhaustive series of experiments was carried 
out for thé Forest Department of the Board of Agri- 
culture of the United States, between the years 1891 and 
1895, the mechanical tests being made by Professor 
Johnson. In this research the specimens were prepared 
from about three hundred trees, embracing about ten 
different kinds of pine or needle-leaf trees—that is, soft 
woods—and about five different kinds of broad-leaf trees, 
or hard woods, and very accurate records were kept of 
the previous history of the timber, the kind of soil in 
which the tree grew, and similar data. The lecturer 
pointed out that records of this nature were most essen- 
tial if forestry experts were to make use of the facts 
obtained in an experimental research of this kind for 
improving the management and treatment of trees in 
large forests. In the American experiments the dryness 
of the specimens was determined r 4 cutting thin discs 
across the &pecimen, as close up to the point of fracture 
as possible, and then drying these discs in a warm current 
of air. 

The lecturer stated that the mechanical tests usually 
made upon timber were tensile, compressive, cross bend- 
ing, and shearing. He had carried out, in the Fulton 
Laboratory, at Edinburgh University, for the purpose of 
the lecture, a number of tension tests on different kinds 
of wood, in order to show how difficult it was to secure 
uniform results in tension experiments, and by use of 
lantern slides he showed how frequently a tensile bar 


Tension Tests or Srx Dirrerent Kinps or Woop. 
TESTS MADE IN Furton Laporatory, EpInBpurGH 
UNIVERSITY. 

TasLt A.—Round Specimen of Following Section with the 
Ends so Proportioned that the Shear Area was Abvut 
134 Square Inches, and with the Bar turned down in 
the parallel part, so as to give a Tensile Area of about 
} Square Inch. 
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6780 Ash_=| 0.764 | 13.52 6.62 
6751 Beech | 0.603 11.92 6.93 


0.37 |Sheared at head. 
0.35 |Began to shear at head, 
then broke in tension. 





6732 Birch | 0.804 12.80 5,36 | 0.84 [Cracked first, then 
i : | broke in tension. 
6733 Hickory, 0.762 | 13.04 6.80 | 0.87 |Sheared at head. 
6784 Mahog- 0.798 | 13.87 4.19 | 0.25 Ditto. 
any 





6785 Oak | 0.781 | 1356 2.95 | 0.17 |Broke in tension. 


Taste B.—Round Specimens of Followiny Section, with 
the Ends so proportioned that the Shear Area was about 
‘ Square Inches, and with the Bar turned down in the 
parallel part, so as to give a Tensile Area of about 
ij Square Inches. 
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Ash 1.791 | 8.78 | 222 | 0.45 Shearcd at head. 


{ 

fist Beech | 1.779! 8.51 | 2.37 | 0.50 Ditto. 

(733 Birch | 1.803! 9.99 | 2.89 | 0.43 Ditto. 

©) Hickory, 1.742 | 9.03 | 2.03 | 0.40 Ditto. 

6/00 Mahog- 1.737 | 8.74 | 0.76 | 0.15 Shearedandthen broke 
any | in tension inside head 


“OL Oak | 1.812 | 8.68 | 1.92 0.40 Sheared at head. 


> A lecture delivered before the Dundee Institute of 
“ngineers on Thursday, November 17, 1904. 


‘duced the separate condenser in a form very little varied 


| TABLE C.—Flat Specimens of Following Section.  Test- 
Bar Designed to give a Tensile Area of about } Square 
Inch. 3 


Speci- Kind | ‘Tensile ieee 
men of — | Stress at Method of Fracture. 
Number Wood. a | Fracture. | 








sq. in. tonspsq. in.' 
4.08 





6796 Ash 0.373 Clean fracture in tension 
6797 Beech 0.386 3.11 (Clean fracture in tension 
6798 Birch | 0.385 10.14 © |Clean fracture in tension 
6799 Hickory | 0.337 7.54 ~ |Longitudinal shear. 

6800 Mahogany 0.402 5.79 |Clean fracture in tension 


6801 Oak | 0.893 4.97, (Clean fracture in tension 
| j | b 


PENETRATION TESTS OF TIMBER. 


TabLe D.—TZo Show Weakness of Compressive Strength 
Across the Grain. 








; Dimensions of Specimen. Osss 

= 3 : 3 288% 

= = ro) ek 

» a ee o 

a2 3 Cross- Thickness 3 Say & 
og Section of of sa a285¢8 
Ys uo) P * >: a Soe 2 

o. s enetrating Piece |. <2 | & ss 
nm e Piece, Penetrated. GQ 622°" 

sq. in. in. tons tons 

6792 | Yellow 4.12 3.3 3.5 0.79 

pine . 
0 2.04 


6793 Ash 3.42 2.2 7 


Compressive TrEsTs OF TIMBER. 
Tests of Struts about 12 In. Long and about 24 In. Square. 














| 
is : , ‘ : 
ge - | Dimensions of Specimen. 3 | 3 F 
ee| <i ———| 58 | 585, 
22) £8 Cross-Sec- Lengthot| 3& | E252 
a ss? tional Area. Specimen.) &~ Ota 
| sq. in. in. | tons 
6794 | Beech | 2.3x2.3=5.29 12 | 114 216 
6795 | Yellow | 2.4x2.4=5.76 12 13.3 2.31 


| pine 


would give way by shear rather than by tension. In both 
the American and in the German researches, it was 
eventually decided to abandon tensile tests, because of 
this difficulty of securing uniform results, and on account 
of the fact that owing to the high tensile strength of 
timber as compared with its shear strength, it was con- 
sidered that it would be unlikely for timber to give way 
by tension in any structure. Compression tests were 
much more readily carried out, and when the point 
which it was desired to elucidate was the average quality 
of the sample of timber, then compression tests were 
undoubtedly the best. The specimens must not be too 
long as compared with their cross-sectional dimensions if 
the pure compressive strength was to be obtained. Short 
timber struts very rarely gave way by direct compression ; 
they usually gave way by shear stress. In the case of long 
timber struts their strength was influenced by the ratio of 
the length to the cross-sectional dimensions, exactly as in 
the case of steel and iron columns. The lecturer pointed 
out and showed some specimens he had tested—how much 
weaker timber was in compression across the grain as 
compared with its strength when tested with the grain. 
He said that cross-bending tests were a very favourite 
form of test, because practically no complicated machine 
was required for carrying out the test, and large speci- 
mens could be used without the loads becoming excessive 
if a fairly large span was adopted. He stated that large 
timber beams frequently gave way not by cross-breaking, 
but by shearing along near the neutral plane, and the 
great weakness of timber to resist such shear stress was a 
matter of extreme importance, and ought to be carefully 
considered when designing timber structures. All recent 
experiments on the mechanical properties of timber 
showed that the strength of timber was considerably 
affected by the ratio of the summer, or solid growth, to 
the spring, or open growth, in each annual ring, or, in 
other words, that the density, or specific gravity, was a 
very important factor. 








CONDENSING MACHINERY. 

AT a meeting of the Society of Engineers, held at the 
Royal United Service Institution, Whitehall, oa Monday 
evening, the 5th inst., Mr. D. B. Butler, President, in 
the chair, a paper was read on ‘‘ Condensing Machinery,” 
by Mr. William Edward Storey, of which the following 
isan abstract :— 

After briefly mentioning a few of the condensing 
engines constructed in the 17th and early.18th centuries, 
the author showed how the desire to economise steam 
resulted in Watt’s comprehensive invention, which intro- 


to this day. He observed that the jet condenser, from its 
simplicity, was almost exclusively used until the demand 
for pure feed-water became imperative, and the surface 
condenser was introduced into steamships. The originat- 
ing cause of the independent condenser was the high 
oe of modern reciprocating engines. A comparison of 
the relative advantages of different types of jet con- 
densers shows the counter-current condenser to more 
efficient than the parallel-current type, producing a better 
vacuum with reduced expenditure of power and smaller 
outlay for pumps. The barometric condenser, he observed, 
dispensed entirely with the air-pump, and he gave par- 
ticulars of a large installation of such condensers in Man- 
chester. A similar condenser, invented by Weiss, uses 
the barometric principle in conjunction with a dry-air 


pump. The design of water-pump best suited for use with 
counter-current condensers was stated to the hori- 
zontal, in which type particular care has to be observed 
to prevent accumulation of air in the valve-boxes. 

he author observed that the best-known types of the 
ejector condenser included those of Morton, Korting, and 
Ledward, and they differed not greatly in principle, 
though considerably in detail. They are water-jet pumps 
abstracting the air inductively. In most cases a pressure 
water supply is absolutely necessary for installations of 
this type of condenser. 

The question of pure feed-water was the genesis of the 
surface-condenser, the oil-separator or filter freeing the 
water of condensation from the only impurity likely to 
have ill effects upon the boiler, Jet condensers are more 
efficient, but cannot be applied in all cases...The author 
observed that the evaporative condenser enabled the ad- 
vantages of surface condensation to be experienced where 
there was only sufficient water available for boiler-feed 
purposes. Its chief drawback is the fouling of the cooling 
surface by sedimentary deposit. 

Various attempts have been made to improve the efli- 

ciency of the tubular condenser” by bringing the water 
and,steam. into closer contact. Wheeler uses an internal 
return-tube for the ‘cooling water. Paul blocks up the 
centre of the condenser- tube, forcing the water through an 
annulus and\ the steam through an outer annulus, thus 
minutely subdividing‘ both bodies. A condenser with 
corrugated plates for cooling surface, the invention of a 
Swede, Ljungstrém, has the same object of breaking up 
the bodies of water.and steam, and is capable of condens- 
ing 70 lb. of steam persquare foot per hour. The saving 
in weight resulting from the use of one of these condensers 
in a torpedo-boat was stated to be 774 per cent. as com- 
pared with the tubular type of condenser. For tubular 
condensers the best arrangement for the tubes was stated 
to be the vertical, which gives better drainage for the 
water condenséd on the surface and leavés the latter more 
efficient. £555, : 
. The author stated that air-pump capacity varied for 
surface and jet condensers in about the ratio of 0.7 to 2 
cubic feet: per pound of steam per hour. ‘Of vertical 
single-acting ty the Edwards pump is largely used. 
It is provided with only one set of valves—head-valves— 
and the air and water enter the working: barrel through 
ports. The form of the bottom end of the pump-chamber 
causes the water to be violently injected into the barrel, 
carrying air with it, both to be discharged on the up- 
stroke. A very similar pump was designed in 1845 by 
J. G. Bodmer, and later modifications employ the same 
principle of valveless suction end. 

Slide-vilve air-pumps, to be used dry, were referred to 
as becoming more common, having proved themselves 
efficient by wide application on the Continent. Two- 
stage dry-air pumps are also being employed for high 
vacuum in connection with turbines. For the same class 
of duty vacuum augmenters are u by- some makers. 
Parsons employs an auxiliary steam jet to compress tho 
air on the suction side of the air-pump. ~ 

The ce best suited for constant duty 
under moderate lifts was said to be of the centrifugal 
type, but the author pointed out that reciprocating 

umps were better for a varying load and high lifts. 

he cooling-tower was referred to as enabling condens- 
ing plant to be utilised independently of any considera- 
tions of large natural weter supply. Cooling-towers 
effect their object by the evs; oration of water of 75 to 
90 per cent. of the weight of steam condensed and by 
heating the air in contact with the water in the towers. 

Central condensing plants are used where many dif- 
ferent units of steam-engines are installed, and are 
generally operated by their own steam-engines or by elec- 
tric motors. At Deptford condensing plant for 10,000 
horse-power of engines is erected on the roof. It consists 
of cooling-towers, surface.condensers, air and circulating- 
pumps, with, their own high-speed engines. In conclu- 
sion the author observed that the difficulties met with in 
dealing with condensers for winding and simiJar inter- 
mittently-working engines had still largely to be solved, 
but were now receiving much attention. 








THe Leeps University Enoineerine Socrety.—At 
the last meeting of this Society, Mr. C. E. Stromeyer 
read a paper discussing the difficulty of attaining a 
maximum effiviency of boilers without injuring them. 
He remarked it was easy to state the problem in its 
simplest form, but it grew more and more difficult when 
practical experiences are called in for assistance. When 
complete combustion is obtained with only a uisite 
air admission, the heat of the boiler furnace is sufficient 
to melt osmium, and with twice that quautity of air a 
temperature of 2527 deg. Fuhr. is obtained. These high 
temperatures are reduced in practice by using about twice 
the theoretical amount of air, which is heated initially 
before entering the furnace. This expedient is not avail- 
able for marine boilers, and the British Admiralty ‘have 
adopted a modification of the Belleville boiler, in which the 
flames, after ing one nest of tubes and being thereby 
killed, are admitted to a second combustion chamber, 
and then pass through a second nest of tubes. ‘The lec- 
turer examined the question of the effects of high tem- 
peratures and boiler-working, the leakage of water-tubes, 
and the distortion of tubes and plates. In conclusion, he 
said it is highly desirable to ascertain if boiler troubles 
and mishaps are inseparably associated with high furnace 
temperatures due to minimum air admission, or whether 
these bad effects are due to sediment, grease, scale, &c. 
He suggested that possibly some impurity could be 
added to the water, so as to give a stronger cooling effect 
on the boiler-plates than at present. A discussion fol- 
lowed the lecture, and Mr. Stromeyer was accorded a 
hearty vote of thanks. 
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In the Palace of Electricity the National Electric 
Company, of Milwaukee, showed at St. Louis the 
Christensen air-brake equipment illustrated on the 
present and opposite It consists of the follow- 
ing essential parts (see Fig. 1).—(1) An air-compressor ; 
(2) an automatic governor, to stop and start the 
air-compressor by the variation of pressure in the 
main reservoir; (3) an air-gauge, to indicate the 
pressure in the main reservoir ; (4) a pipe connecting 
the main reservoir with the engineer’s brake-valve, 
and another leading from this valve, and extending 
throughout the whole length of the train ; (5) a main 
reservoir to store the compressed air; (6) an engi- 
neer’s brake-valve ; (7) a brake-cylinder ; and (8) the 
hose-couplings, arranged at the ends of each car, to 
connect all the a 

The Christensen air-brake is made in two forms, 





known as ‘‘straight” and ‘‘ automatic” respectively. 
The former is used for single cars and short trains, 
and the latter for longer trains. Much of the appa- 
ratus is the same in both systems. In our illustrations 
Fig. 1 is a. diagrammatic representation of the auto- 
matic arrangement, while Figs. 8 and 9 show the 
driver’s valve for the straight system. 

Assuming that there is no pressure in the brake 
system, and that the apparatus works on the 
straight system, the compressor is started by closing 
the switch, the current will through the switch, 
the fuse, the governor (which is automatically closed 
by the current itself), through the motor, and 
thence to the ground, operating the motor and 
compressor, and accumulating pressure in the air- 
reservoir. The pressure will find its way to the 





engineer’s valve, and when the handle of this valve is 






laced in the ‘‘ application” position, the air passes 
rom the main reservoir to the train-pipe and brake- 
cylinder. The brakes can now be applied, the pressure 
being at all times under the control of the operator, by 
moving the control handle to the right or left, ad- 
mitting compressed air into or out of the brake- 
cylinder. The combined motor and compressor 1s 
shown in Figs. 2 to 6. It consists of a series-wound 
motor, and a duplex single-acting compressor. The 
crank-shaft is of steel, with the cranks arranged at 
such an angle as to balance the moving parts. One 
end of the crank-shaft is extended to receive a double 
helical gear-wheel, which engages with the pinion on 
the armature shaft. The base of the motor forms the 
top cover for the compressor, and the gears are en- 
closed in a suitable casing. It may be noted that the 
gear-wheel is cut with two key-ways, placed 90 deg. 
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it slides being fixed to the piston by aspring. The 
leather packing of the piston is kept moist by the 
application of grease or oil, to avoid leakage. The 
brake lever system is of special interest ; the use of 
chains for actuating the levers is entirely abandoned, 
as experience has taught that: they were a very fruitful 
source of accidents. One type of brake gear is illustrated 
in Fig. 12, page 785. The lever A is rigidly pivoted to 
the back head of the brake-cylinder at one end; the 
other end is connected to the tension rod, which is, in 
turn, connected with the brake rigging on the truck. 
At a point in the lever A another connection is made 
with the tension rod C, the other end of which is 
attached to a point in the lever B. One end of the 
lever B is attached to the tension rod which makes 
connection with the brake rigging at the opposite end 
of the car, the other end being connected to the fork 
formed on the piston-rod which slides in a pipe fixed 
to the brake-cylinder piston. On the compressed air 
being introduced to the rear end of thé cylinder, the 
piston-rod, together with its fork, moves outward, 
causing the lever B to travel to the right, bringing 
tension on the rod C, and likewise on both the rods 
which connect the brake rigging on the trucks. The 
tension of these two truck-rods is absolutely alike, 
irrespective of the adjustment of the brake-shoes. 
The ends of the levers A and B remote from the 
cylinder are carried in a substantial slide fixed to the 
car-frame. For the hand-brake arrangement a long 
lever is fixed to the car-frame, each end being con- 
nected to the hand-brake rod which leads to either end 
of the car, making the hand-brake entirely in- 
dependent of the air-brake. The following table gives 
the size of brake-cylinders required for loaded cars of 
a given weight :— 

Weight of Car. 

Lb. 


50,000 to 70,000 
30,000 ,, 50,000 


Size of Cylinder. 


10 in. dia. by 14 in. long. 
8 14 

7 

6 

5 


4 








University Cottece, Lonpon: ENGINEERING Society. 
—This session promises to be a very successful one. Pro- 
fessor Cormack has been elected president. Dr. Fleming, 
Professors Karl Pearson, Vernon Harcourt, and Osbert 
Chadwick, Mr. W.C. Clinton, B.Sc., and Mr. Ormsby have 
been elected vice-presidents. The following papers have 
been read before the Society:—‘‘The Widening of the 
Brighton Line at Horley,” by Mr. Turner (student) ; ‘‘The 
Extension of Victoria Station (London, Brighton, and 
South Coast Railway),” by Mr. G. Urquhart (student) ; 


‘*The Admiralty Harbour Works at Dover,” by Mr. Rad- | 58s, 


ford (student) ; ‘‘Some Notes on k Construction,” by 
Mr. F. Du Platt Taylor. Mr. Taylor is a former student of 
the College, and he delivered a very practical and interest- 
ing paper, which was illustrated by some 40 lantern slides 
and blackboard diagr:ms. On Friday, December 9, at 
5 p.m., Mr. Ollis, the manager of the Associated Portland 
Cement Works, will read a paper and give « cinemato- 
graph display of ‘‘ The Manufacture of Portland Cement.” 
Ji-its have been made to Woolwich Arsenal and Chatham 
Dockyard. The next visit is to Messrs, Johnson and 
Philips, Old Charlton, Former students of the College 
will always receive a cordial welcome whenever they feel 
inclined to attend any of the Society’s meetings. The 
first annual dance will be held at Wharncliffe Rooms, 
Hotel Great Central, on Friday, December 16. Tickets, 
including supper and light refreshment, 8s. each. 

Roya. Instirvtion.—The following are the lecture 
arrangements at the Royal Institution before Easter :— 
A Christmas Course of Lectures (experimentally illus- 
trated and acres to a juvenile auditory) on ‘‘ Ancient 
and Modern Methods of iiceution Time,” by Mr. Henry 
Cunynghame ; Professor L. C. Miall, Fullerian Professor 
of Physiology, R.I., six lectures on ‘‘ Adaptation and 
History in the Structureand Life of Animals ;” Professor 
Karl Pearson, three lectures on ‘‘ Some Recent Biometric 
Studies ;” Professor W. E. Dalby, two lectures on ‘‘ En- 
gineering ;”? Mr. A. H. Savage Landor, two lectures on 
‘* Exploration in the Philippines ;” Mr. Churton Collins, 
two lectures on—(1) ‘‘The Religion of Shakespeare ;” 
(2) “The Philosophy and Significance of ‘The Tempest ;’” 

*rofessor W. Schlich, two lectures on “Forestry in the 
British Empire ;’ Mr. J. J.-H. Teall,-two lectures on 
**Recent Work of the Geological Survey ;’ Professor 
H. H. Turner, three lectures on ‘‘ Recent Astronomical 
Progress ;” Professor R. Meldola, two lectures on ‘‘Syn- 
thetic Chemistry (Experimental) ;’ Sir Alexander Mac- 
kenzie, three lectures on ‘‘The Bohemian School of 
Masic” (with musical illustrations); Mr. D. G. Hogarth, 
two lectures on ‘‘ Archeology ;” Professor J. J. Thom- 
son, three lectures on ‘‘ Electrical Properties of Radio- 
active Substances ;” and the Right Hon. Lord Rayleigh, 
three lectures on .“‘Some Controverted Questions of 
Optics.”. The Friday evening meetings will begin on 
January 20, when a discourse will be delivered by Pro- 
fessor Sir James Dewar on ‘‘New Low Temperature 
Phenomena.” Succeeding discourses will probably be 
given by Dr. E. A. Wilson, Mr. Cecil Smith, Mr. J. W. 
Gordon, Professor H. Marshall Ward, Chevalier G. Mar- 
coni, Professor J. J. Thomson, Sir Squire Bancroft, Pro- 
fessor G. H. Bryan, Professor J. Wright, Professor C. 
Allbut, the Right Hon. Lord Rayleigh, and other gentle- 
men, , 





NOTES FROM THE NORTH. 

Gtascow, Wednesday. 
ow Pig-Iron Market.—Last Thursday the market 
opened easier, but prices firmed later, and closed steadily 
around the previous day’s quotations: 6000 tons of 
Cleveland warrants were dealt in from 48s. 0}d. to 483. 2d. 
cash, 483. 44d. one month, and 48s. 34d. fourteen days, 
a large business also being transacted in options. The 
same warrants were much stronger in the afternoon, the 
market being exceptionally active ; the quotations were : 
48s. 3d. to 483. 74d. cash, 48s. Mga to 483. 104d. one month, 
the close seeing sellers at 483. 6d. and 48s. 9d. respectively. 
There were also dealings up to 48s. 11d. for February 
dates. About 18,000 tons were turned over, but, including 
business in options, the aggregate was about 35,000 tons. 
On Friday morning the market was much calmer, and 
although the dealings were on an extensive scale, the close 
was flat, Cleveland warrants being quoted at 34d. below 
those of Thursday. Some business was done for Feb- 
ruary dates at 48s. 74d. to 48s. 6d., with buyers of three 
months’ iron at 48s. 44d. Scotch warrants were quoted 
at 53s. 6d. a month, and hematite at 56s. 6d., but no 
dealings took place. The forenoon turnover was about 
16,000 tons. the market firmed again in the afternoon, 
8000 tons of Cleveland warrants being dealt in, up to 
48s. 44d. cash and 48s. 7d. a month, with some transac- 
tions at 48s. 34d. to 48s. 4d. seven days. On Monday 
the market had a strong tone, and a fairly large amount 
of business was done. About 20,000 tons of Cleveland 
warrants changed hands, and quotations closed 4d. per 
ton higher for cash, and 34d. up for one month. In the 
afternoon market dealings too lace at 493. 3d. to 
493. 2d. three months, with sellers at the close at 
493. 14d., but there were no buyers at that figure. When 
the market opened on Tuesday morning there was an 
active feeling about it, and a i business, estimated at 
17,000 tons, was put through. The tone was easier, how- 
ever, and quotations for Cleveland warrants declined to 
483. 6d. cash and 48s. 9d. one month buyers. There were 
also some dealings at 48s. 8d. twenty-two days, 48s. 84d. 
fourteen days, and 48s, 64d. eight days, the turnover in- 
cluding 5000 tons, which changed hands at 493 to 48s. 94d. 
three months. In the afternoon the tone was easier 
and only about 7000 tons changed hands. Cleveland 
warrants were dealt in at 48s. 6d. cash, 48s. 8d. to 48s. 9d. 
one month, and 48s. 74d. and 48s. 8d. twenty-two days. 
The market opened with rather a flat tone this morning, 
and Cleveland warrants experienced a smart drop of 4d., 
to 48s. 14d. cash and 48s, 44d. one month. There were 
also dealings at 483. 3d. twenty-one days, and from 
48s. 3d. to 48s. 54d. February dates. There was a 
turnover of 15,000 tons, with the addition of about 
5000 tons of option. One lot of hematite was dealt in at 
56s. 3d. one month. The afternoon market was also flat, 
and prices of Cleveland warrants declined 4d. further to 
47s. 94d. cash and 48s. one month, the fall in the day 
amounting to 8d. per ton. There was a turnover of about 
13,000 tons. The following prices were asked for No. 1 
iron: — Clyde, 583.; Gartsherrie, 583. 6d.; Calder, 
. 6d.; Summerlee, 583. 6d.; Langloan, 64s. 6d. ; 
Coltness, 653.—all at Glasgow ; Glengarnock, 54s. ; Eg- 
linton, 54s.—both at Ardrossan ; Shotts, at Leith, 58s. 6d.; 
Carron, at Grangemouth, 57s. 6d. 

Scotch Stecl Trade.—An optimistic tone still prevails in 
the steel trade; a fair quantity of new work has come 
forward during the past week, and as reports from the 
shipbuilding centres are still of an encouraging nature, it 
is éxpected that before long a further quantity must come 
out. Makers both of plates and bars are having less 
difficulty in keeping their mills going steadily than they 
have had for some time; and as a large amount of the 
tonnage recently contracted for has still to be specified, 
this condition is likely to continue, if not, indeed, to 
improve. The stoppage at the New Year will not be 
longer than is absolutely necessary for the overhaul of the 
plant and machinery. 


Sulphate of Ammonia.—The market for sulphate stil! 
continues to be “i firm, the current price ranging from 
13/. to 137.103. The majority of makers are well sold 
and content to await further developments. 


Institution of Civil Engineers: Glasgow Association of 
Students.—The first general meeting of Session 1904-5 
was held on Monday night in the Institute Rooms, 
Bath-street, the president, Mr. J. E. Harrison, M. Inst. 
C.E., in the chair. Mr. Harrison, in opening the session, 
referred to the present depression in trade generally, and 
its effect — civil engineering. Mr. George Blair, B.Sc., 
Assoc. M. Inst. C.E., then read a paper on ‘‘ Motor- 
Car Construction.” He referred to the importance 
of motor traction in the future, as a means of rapid 
transport of goods from country districts to the markets 
in localities unserved by railways, the rates ch by 
which were frequently exorbitant. In this connection the 


G 


present condition of the roads in this country, compared |. 


with those on the Continent, .was somewhat severely 
criticised. An interesting discussion followed, and on 
the motion of the chairman a hearty vote of thanks was 
awarded to Mr. Blair for his paper. 


Glasgow Tramway Manager.—At a meeting of the 
Glasgow Corporation Tramways Committee, held to-day, 
after a division, it was resolved that Mr. James Dal 
rymple, who has succeeded Mr. John Young, the late 
manager, be paid a salary of 850/. per annum, rising to 
10007. per annum. This recommendation will be put to 
the Town Council to-morrow. 








Drop-VaLvr Encines : Errarom.—Mr. G..Hagemann 
writes to us pointing out a misprint in his letter on the 
above subject, published in our last issue, page 749. In 
the various formule the letter ‘‘ A” wherever it occurs 
should be replaced by ‘¢,” 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 

Sheffield Chamber of Commerce.—At a meeting of tic 
Council of the above Chamber, held on Monday, it ws 
stated that a letter had been received from the Colonial 
Office stating that an assessment would be made on the 
basis of 5 per cent. of the amount received in Cape Colony 
for goods sold therein by an agent for a principal not 
carrying on business in the Colony, in case no return was 
made. The Council regarded this as a hardship to the 
manufacturer in this country, who would thus have to 
pay double income tax; and it was decided that thie 
matter should be brought before the Associated Chambers, 
in order to try and obtain redress. It was also stated 
that a letter had been received from the Foreign Office to 
the effect that a system of registration of trade-marks in 
China had been established, and — for registra- 
tion of trade-marks were now being received by the 
Chinese Government. 


Hull and the Railway Companies.—At a meeting on 
Monday of the Council.of the Hull Chamber of Com. 
merce there was. a discussion on the position of the 
railway companies concerned in the traffic of the city, 
and a committee was appointed to take such steps as 
they considered desirable to secure for the traders of the 
town the benefit of healthy railway competition. The 
—_ specially emphasised was, that although since 1885 

ull had had the advantage of an independent railway 
and dock company, it had not received the support of 
many of the large and important interests connected with 
the trade of the town to which it was entitled and ought 
to receive. 


The Iron and Steel Trades.—There is a distinct move- 
ment in the iron and steel markets. Lincolnshire pig- 
iron has gone up 2s. per ton; making 33. 6d. per ton 
advance in the last fortnight. The improvement in iron 
has already had its effect upon the steel trade. Buyers 
have undoubtedly come to the conclusion that there is 
nothing to be gained by delay in placing orders, but pos 
sible loss, and in the last week or two there have been 
more inquiries, and more business has followed than in 
any pean, 9 for along time. It is not too much to say 
that some heavy lines have been booked for delivery next 

ear. The demand is chiefly for Swedish Bessemer, 
Goauner, and Siemens qualities, The bottom price for 
Bessemer billets of guaranteed temper, suitable for the 
Sheffield trades, is 6/. 10s., and for Siemens 1/. more. 
There is also more business in crucible steels, and some 
houses are now working another day per week. Encou- 
raging reports are also given of the state of some of the 
railway branches. Contracts for railway rolling-stock 
that have been on the books for months awaiting specifi- 
cations are now being pushed forward, and full time is 
being worked. The lighter industries of the city are 
still quiet. 

South Yorkshire Coal Trade.—Most of the collieries in 
this district are experiencing a fair demand, but prices 
all round still rule low. Although most of the shipping 
contracts have been completed, further orders are coming 
in and are furnishing welcome employment. There is 
also rather more business in fuel for manufacturing pur- 
poses. Tenders for supplies of coal to the railway com- 

nies next year have been sent in, but none of them 
cows yet been settled. The price is 8s. 6d. per ton, or 
3d. less than what is now being paid. The house coal 
trade continues in a more active state and prices are 
firmer. There is also a ae demand for gas coal. Steel 
coke is selling more freely, and consumers are negotiating 
already for supplies for next year. There has been an 
advance of 3d. per ton on blast-furnace qualities, but 
foundry coke is unchanged. - - 








AvTomoBILes ON Ratuways.—The Great Northern 
Railway Company has been experimenting with a direct- 
driven petrol car on its Hatfield and Hertford branch. 
The car was successfully run from Doncaster to London 
in September, and it is now running regularly on the 
9-mile branch, making four trips each way daily, but not 
carrying passengers at present. Both direct-driven petrol 
and petrol-electric cars have one great advantage over 
steam-cars—the services of a fireman are not required. 
A feature of the Great Northern car is the lightness of 
its machinery, which weighs only 2 tons.. The total 
weight of the car is only 11 tons, as compared with an 
average of 30 tons for steam and petrol-electric cars. The 
car is at present only intended for the conveyance of 
32 passengers; but this number may be subsequently 
increased. 


Conrracrs.—The River Wear Commissioners bave 
placed with, Messrs.. John Abbot and Co., Limited, 
engineers, Gateshead-on-Tyne, a contract for the supply 

r | erection of a coal-staith comprising nearly 800 tons 
of steelwork. An interesting point in connection wit! 
this structure is the ey Ly ge a H. J. Skelton 
and Co.’s broad flan ms to the-extent of about ‘0 
per cent. of the whole. structure. The sections specified 
are 12in., 15 in., 18 in., and 30 in. high respectively, wit) 
flanges 12 in. wide in each case. The principal item is 8 
section 18 in. by 12 in., of which nearly 500 tons will be 
used. —Messrs. Joseph Wright and. Co., of Tipton, have 
secured contracts for their patent feed-water heaters from 
the Bradford Dyers’ Association, the Bridge-street Dye- 
ing Company, Limited, and the Standish Company, 
Limited. . Others are being sent abroad, as well as much 
chain from the firm’s chain-making department.—-\n 
order has been received by Messrs. Robert Stephenson 
and Co., Darlington, for ten large passenger engines 2n 
tenders for the Shanghai-Nanking Railway. The engines 
will have four wheels coupled, with leading four-wheeled 
bogies, and the tenders will be of the six-wheeled type. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.iesBRoucH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the weekly 
market here was pretty well attended, a cheerful tone 
prevailed, and a fair amount of business was transacted. 
Speculative operations were chiefly the cause of the firm- 
ness in the higher qualities of Cleveland pig. Middles- 
brovgh warrants closed 483. 54d. cash, and this enabled 
one or two makers to obtain up to 48s. for No. 3, but the 
veneral f.o.b. quotation for the ruling quality was 47s. 9d., 
at which price there were merchants prepared to Fell. 
No. 1 was 493. 3d. The other qualities were advanced in 
sympathy with No, 3, but there was not a great deal 
doing in them. No. 4 foundry was 46s, 3d.; grey 
forge, 45s. ; mottled, 44s.; and white, 433. The 
continued improved genuine demand for East Coast 
hematite pig iron caused prices to be further raised. 
Producers took a very firm stand, and were not pressing 
any iron on the market. For mixed numbers the price 
was quite 53s. 6d., and buyers were not only prepared and 
desirous to pay that rate for early delivery, but they 
evinced some anxiety to place orders at that price for 
delivery over the first half of next year. Spanish ore 
was dearer, although freights were still very low and 
weak. Rubio (50 per cent. quality) was strong at 14s. 103d. 
ex-ship Tees, and some sellers asked up to 15s. To-day 
Middlesbrough warrants eased to 47s. 94d. cash, with the 
result that No. 3 Cleveland was on sale at 47s. 6d., with 
some buyers offering no more than 47s. 3d. No. 1 was 
48s. 9d. to 49s, 

Manufactured Iron and Steel.—There is not much ac- 
tivity now in the various branches of the manufactured 
iron and steel industries, but what changes are occurring 
are in the right direction. A good deal more work is 
being turned out, and amongst orders recently placed is 
a fairly good one for steel rails for India, secured by 
Messrs. Bolckow, Vaughan, and Co., Limited. Prices 
have a decided upward tendency, and advances may be 
made at any time, but as yet there has been no actual 
rise. Packing iron is 5/.; common iron bars, 62. 2s. 6d. ; 
best bars, 6/. 123. 6d.; iron ship-plates, 62. 7s. 6d.; iron 
ship-angles, 67. 23. 6d. ; iron ship-rivets, 7/.; steel ship- 
plates, 5/. 12s. 6d. ; steel ship-angles, 5/. 5s.; steel boiler- 
plates, 7/.; steel sheets (singles), 77. 5s.; steel sheets 
(doubles), 77. 15s. ;. and heavy sections of steel rails, 
4/, 103.—all less the customary 24 per cent. discount for 
casb, except rails, which are net at works. 


Coal and Coke.—Fuel, on the whole, is strong. Demand 
for Durham gas coal is now at its height, and the supply 
is being well taken mf by the large contracts that are 
running. Bunker coal is rather more asked for, and un- 
screened Durhams run from 7s. 9d. to 8s. f.o.b. House- 
hold coal is still quiet. Coke is still moving upwards, 
The local consumption is heavy, and medium blast-fur- 
nace qualities now readily realise 14s. 6d. delivered here, 
whilst in some cases up to as much as 15s. is asked. Coke 
for shipment is quoted from 16s. upwards f.o.b. 








Tue Junior InstiTuTION oF ENGINEERS.—There was 
an exceptionally large attendance at the meeting of this 
Institution, held at the Westminster Palace Hotel on the 
3rd _inst., the chairman, Mr. Samuel Cutler, Jun., 
M.I. Mech. E., presiding, when a paper entitled ‘‘ Some 
Points of Interest on Torpedo-Boat Construction” was 
read by Mr. H. E. Yarrow, Stud. Inst. C.E., of Poplar. 
Commencing with considerations with respect to the 
hull, the author showed the importance of realising, in 
the design the maximum strength with the minimum 
weight, uniform elasticity throughout the length being 
essential. Any sudden change of section in these lightly- 
constructed vessels formed a source of great danger ; and 
it was quite possible by adding material to reduce the 
actual strength. Passing on to’ questions with regard to 
riveting, hot versus cold riveting processes were discussed, 
the latter being advocated as possessing advantages 
over the former. In the best work the holes were 
drilled in preference to being punched. It was of 
great importance to minimise vibration as much as 
possible ; and the author illustrated by means of lantern- 
slides the effect of a properly-balanced engine’ on the 
stability of the boat itself. The superiority of a four- 
cylinder as compared with a three-cylinder engine in this 
respect was indicated. The necessity of more attention 
being given to the design of auxiliary engines was com- 
mented upon, and considerations in regard fo lubrication 
were entered into, the author insisting that all internal 
lubrication should be dispensed with absolutely, both in 
the main and in the auxiliary engines.” No real difficulties 
occurred in this, and the good results on the working of 
the boilers were obvious. With the use of high-pressure 
steam the pole showed how imperative it was to specially 
consider the best’ practice relating to steam pipes, those 
vf small diameter being recommended for various reasons}; 
amongst them being superheating of the steam, and 
ensuring that each boiler way developing appreximately 
\'S proper proportion of the ‘power required. Referring 
to steam-turbines, the autlor=held that though they 
possessed many —_ over reciprocating engines, 
tney could not be regarded as economical for varying 
peeds, as in torpedo-boats. He alluded favourably to 
che explosive type of engine, which was developing so 
rapidly at the present time. It presented many charac- 
teristics specially advantageous to its adoption in the 
‘lass of boat under consideration, including elimination 
of the boiler-room staff and general reduction of weight. 
-\n animated discussion followed, in which Messrs. C. A. 
“mith, C. D, Bell, C. J. McNaught, H. J. Fraser, G. C. 
\ilingham, W. J. Tennant, F. W. Dunn, R. Marshall, 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The tone of the steam coal trade has become 
somewhat brighter, The best large has made 13s. 3d. to 
13s. 6d. per ton, while secondary qualities have brought 
12s, 9d. to 13s. per ton. House coal has been only 
moderately active, the weather having become milder. 
The best ordinary qualities have brought 13s. 6d. to 
14s. 6d. per ton, while secondary descriptions have made 
10s. 6d. to 13s. per ton; No. 3 Rhondda large has been 
quoted at 13s. 3d. to 133. 6d. per ton. . Coke has been 
in rather slow demand, but prices have shown little 
change ; foundry qualities have brought 1s. 6d. to 17s. 6d. 
per ton, while furnace ditto have made 15s. to 16s. per 
ton. As regards iron ore, Rubio has been quoted at 
13s. 6d. per ton; Almeria at 13s. 6d. to 13s. 9d. per ton ; 
and Tafna at 14s. 6d. to 14s. 9d. per ton; charges including 
freight to Cardiff or Newport. 


Cornwall and Italy.—Wireless telegrams have been 
exchanged between Mr. Marconi, at Poldhu Station, and 
Admiral Mirabello, the Italian Minister of Marine, at 
the Ancona station, Italy, a distance of about 1000 miles. 
The Ancona station is a small one, and was not originally 
intended for long-distance telegraphy. The distance 
between Poldhu and Ancona is almost entirely over- 
land, and the waves had to pass over nearly the whole of 
France, and a considerable portion of Italy, including 
some of the highest mountains of the Alps. 


A New Lighthouse.—A new lighthouse has been opened 
at St. Catherine’s Point. The. lighthouse is due to the 
enterprise of the Fowey Harbour Commissioners. » In 
recent years the shipping trade of -Fowey has largely 
developed, the exports exceeding 35,000 tons per month. 
In the last ten years the income of.the>Commissioners 
has more than doubled.. China clay is the chief article 
of export, ships coming-from.all parts of. the world for 
this valuable product. Now. St. Catherine’s ‘lighthouse 
has been built the trade of the port. will,-it-is believed, 
be still further increased, as the narbour will be entered 
as safely by night as by day. 

Steam-Coal Supply.—Speaking. at a mayoral banquet at 
Cardiff, Mr. is Franklin Thomas, President of the 
Cardiff Chamber of Commerce, said that at the present 
time Professor Boyd Dawkins and others were advocating 
not only a serious interference with the export of coal, 
but in some quarters it was pro that the export of 
certain qualities should be entirely stopped in the intérests 
of the nation. The imposition of, the coal-tax was based 
upon a fairly general but totally erroneous impression 
that it tended to prevent foreign navies from consuming 
our coal. If the tax were increased to 1l. per ton, it 
would not prevent any powerful nation which wanted 
our coal for its navy from obtaining it. Our nearest 
neighbour, France, with a powerful navy, second only to 
our own, did not buy a ton of our coal for use in her war- 
ships. To put the United Kingdom in a position to give 
large extra or to our own navy at’ short notice, the 
best way was to keep our collieries, by the: export of coal, 
up to the highest state of efficiency; so that at any moment 
vis the country wanted to take the coal for its own pur- 

es, it could by a sudden mupnene of exports, have a 
arge quantity available at very short notice. 








MISCELLANEA. 

WE have received from the Royal Commission for the 
St. Louis Exhibicion an additional list of the awards to 
British firms. The total now stands as follows:—Grand 
Prizes, 142; Gold Medals, 250; Silver Medals, 170; 
Bronze Medals, 134—total, 696. 


The report of the Torquay Motor-Umnibus Company, 
just issued, is of considerable interest, in that this com- 
pany is, we believe, the first of the motor-bus companies 
to complete a twelve months’ work and pay a dividend, in 
this case 74 per cent. The chairman stated that they 
found that the tyres on the driving-wheels would run 
10,000 miles before requiring renewal, and those on the 
front wheels 15,000 miles. The cost of replacement was 
50/. per pair for the rear wheels, and 25/. per pair for the 
front ones. The omnibusesin question are steam-driven, 
being built by Messrs. Clarkson, Limited, of Chelmsford. 


A smart piece of work was recently accomplished by 
Messrs. Matthew Paul and Co.; Limited, of Dumbarton, 
in supplying to a steamer _a new 20-kilowatt steam dy- 
namo, to replace one which had broken down. The dynamo 
was obtained from stock, but the engine had to be built. 
Work on the patterns was started at 3 p.m. on -Novem- 
ber 15, and the forgings were started next day.’‘The:cast- 
ings were received on Saturday, November-19, and ;:the 
whole plant was finished and in the steaming: beds by 
10 a.m. on November 24.- The total working time was 105 
hours. No stock parts could be used for the engine, but 
specially made or ordered fittings were used throughout, 
the cylinders were 5 in. and 8 in. in diameter, with a’5-in. 
stroke, the revolutions being 600 per minute. The cranks 
are enclosed, and forced lubrication is used throughout. 


A special Christmas number of the African World has 
just been published and constitutes a volume of 244 large 
pages, profusely illustrated. The letterpress deals with 
items of interest in every region of the African continent. 
Many of the articles are devoted to engineering matters ; 
but, quite naturally, have been written from a popular 
rather than a professional point of view. A sanguine 
view is taken as to the prospects of Rhodesia. The 
Wankie coal-fields,. which produce a coal little inferior to 
the best Welsh, have now, it is stated, an output of 
1000 tons per week. A note on ‘‘ Engineering Prospects 
in South Africa” is contributed by Mr. Stafford Ransome, 
who declares that the proportion of South African trade 





and the chairman took part, and the proceedings closed 
vith the usual vote of thanks 





| British possession. A steady improvement in trade is 


in British hands is higher than in almost any other 





predicted, the advent of which will be hastened, he con- 
siders, by the grant of self-government. 


In a paper read before the Pacific North-West Society 
of Engineers, by Mr. C. H. Rollins, particulars are given 
of the methods employed in excavating a canal about 
2 miles long, 35 ft. deep at low water, and 60 ft. wide at 
the bottom. This canal is to form a connection between 
tide water and a fresh water lake near Seattle. The 
work is being effected by hydraulic ‘‘ monitors,” the 
my for which comes from a reservoir on the water 
works system of Seattle. The available head is 
200 ft., and the quantity used is between 8.000,000 and 
12,000,000 gallons per 24 hours. The conduit consists in 
part of wooden stave pipe 18 in. and 30 in. in dianieter, 
and the rest is steel pipe 15 in. in diameter. With a 
6-in. nozzle an average daily excavation of 3000 cubic 
yards is attained. The material is a glacial deposit con- 
taining sand, gravel, some boulders, and several varieties 
of clay, some of which have required shaking up by light 
blasting before the water would penetrate them. The 
excavated material is being used to reclaim a tract of 
land now submerged at high tide, being conveyed to the 
site in part by a flume carried on trestles. This flume is 
lined with wooden blocks 10 in. to 12 in. thick, set on end 
and laid close jointed. A gradient of 1 in 38 is found to be 
sufficient, ‘‘ choking” being liable to occur with more easy 
slopes. Where the flume ends, a pipe-line has been em- 
ployed, the penstock at the upper end of which is lined 
with wood in the same way as the flume in order to take 
the wear. The length of this pipe-line is 2200 ft. 


In view of the high standing of the Cambridge Engi- 
neering School, a position largely attained through Pro- 
fessor Kewing’s determination that the engineering tripos 
should not provide an easy gate toa degree for inefficients, 
many of our readers are doubtless watching with interest 
the attempt now being made to reform the ‘ Littlego,” 
an examination for which some knowledge of Greek 
is now compulsory. Did the decision rest with the 
resident graduates, there is little doubt but that the 
reform would be carried out; but the wishes of 
these men, on whom the fame of the University 
is founded, is, unfortunately, liable to be overridden 
by the votes of non-resident graduates, who to a very 
large extent are mere poll-men. The arguments used in 
opposition to the reform are twofold. In the first place, 
great and legitimate stress is laid on the culture value of 
Greek ; but whilst all admit the worth of a scholarly 
knowledge of the classics, it is difficult to accept the 
claim that this culture value attaches in any appreciable 
degree to the amount of Greek necessary to pass the 
Previous Examination.. It is admitted that any intelli- 
gent youth:not specially bad at language work can, by 
‘*cramming,” attain the necessary standard in six months. 
In fact,’ this is commonly déne now in the case of lads 
proceeding tothe’ University from non-classical schools. 
The sécond argument addiced in favour of the present 
system: is” the experience of head-masters, many of 
whom report—and, we believe, quita truly—that the 
average i: \ellectual capacity of boys on the classical 
side of their school is higher than that on the modern 
side. For this, however, there are two reasons. In the 
first place, a very much larger proportion of these are 
likely to be the sons of parents of literary or scientific 
tastes than is the case on the modern side. Secondly, 
whenever a classical master is saddled with a dull boy, he 
does his best to secure his removal to the ‘‘modern ” 
side. Ifthe best boys in each department are selected 
and compared, rather than the average of each, we ques- 
tion whether the superiority in mental acuteness would 
not tend to be with the ‘‘ moderns.” 








Tue InsTiITuTION oF ExecrricAL ENGINEERS. — On 
December 1 the annual dinner. of. the Institution of 
Electrical Engineers took place at the Hotel Cecil. The 
President, Mr. Alexander Siemens, was in the chair, 
and beside him were the Right Hon. Lord Strathcona 
and the Right Hon. Lord Alverstone..The latter pro- 
posed the toast of ‘‘The Institution of Electrical Engi- 
neers.” ‘‘Our>Trans-Atlantic Kinsmen”: ‘was pro 

by Mr. R. K. Gray, and responded to, by Lord Strath- 
cona and'Mr. W. I. Buchanan; managing director of the 
British Westinghouse Company. There wa8 a very large 
attendance of guests. . es 





~, 
_ Mxssrs. R. Hornspy.anp Sons, Limrrep.—Mr. H. 
Simpson Gee Seg 2 at the annual meeting of this com- 
pany on: Monday. : He observed with respéct to the home 
trade that 'the company had pert op its ‘returns, but this 
had been done at the expense of profits. Business bein 
bad, it *had~been* more ‘difficult te obtain ‘orders, an 
greater bog Bead incurred in seeking them. The 
company had also képt larger stocks of finished goods in 


cultural: machinery had been bad, andthe increase in 


tion of the long drought in Australia had improved 
business at the Antipodes, and the company had had 


South Africa, where it had been hoped that trade would 
be good after the effects of the war had away, 
business had been worse in the past year than it was in 
1903. Trade with foreign countries had not been good in 
the past year. During the last six or seven years very 
large sums had been spent in remodelling the works. 
The directors were endeavouring to do this without in- 
creasing the capital account; whether they succeeded in 
this depended very much upon the state of trade. At the 
present time the company’s works were fully employed ; 
there were more orders on hand than at the corresponding 
date in 1903, and the outlook for the coming year was 








satisfactory, 


order to -effect*quick delivery, The demand for’ agri- 
general stocks was partly owing to this fact. . The cessa- | 


an increased.turnover in the colonies. * Its stocks there: | 
represented about 80007. more this year than last. .In ° 
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OPEN TYPE VERTICAL COMPOUND DIRECT STEAM-DRIVEN AIR-COMPRESSOR. 
CONSTRUCTED BY MESSRS. ALLEY AND MACLELLAN, LIMITED, ENGINEERS, GLASGOW. 


(For Description, see Page 781.) 
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NOTICES OF | MEETINGS. 


Nort OF ENGLAND Inerrors oF 1 OF MINING AND MECHANICAL ENGI- 

NEERS. ber 10, at 2 p.m., in the Wood Memorial 
Hall, Newcastle- -upon- -Tyne. The following papers will be open for 
discussion :—The Clarence R. Claghorn Prize Essay upon ‘‘The 
Action, ry and Control of the Roof in Long-Wall Workings,” 
by Mr. H. W. G. Halbaum. “The Miners’ Worm Disease as seen 
in Westphalian and Hungarian Collieries,” by Dr. Thomas Oliver. 
“The Re-Tubbing of the Middle Pit, Murton Colliery, 1903,” by 
Mr. W. O. Wood. The following papers will be or taken as 
read :—‘*A Method of Packing Excavations in Coal-Seams by 
Means of Water,” by Mr. Edward Otto Forster Brown. ‘‘ Notes 
on Safety-Lamp Oils,” by Dr. George Percy Lishman. 

Tue Surveyors’ InstiruTIoN.—Monday, December 12, at 4 p.m., 
at 12, Great George-street, Westminster. A paper will be read by 
Mr. Joseph Jopling (Fellow), entitled ‘‘ Notes on Clay- Working, 
more particularly Bricks and Tiles.” 

THE gant OF MARINE ENGINEERS. .—Monday, December 12, 
at 8 p.m. R road, tf E. Paper by Mr. 

a (Members, subject—“ Fuel Economy by Insulation.” 

Tus INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASsso- 
CIATION,—Monday, December 12. A paper will be read by Mr. 
A. O. Hess, Graduate, on ‘‘Gas-Engine Testing.” Mr. Mark 
Robinson, Member of Council, will occupy the chair. 

Society OF ArTs.—Monday, December 12, at 8 p.m. Cantor 
Lectures.—‘‘ Musical Wind Instruments,” by Mr. David James 
Blaikley. (Lecture III.) With musical illustrations. Wednesday, 
December 14, at 8 dmg Mibtiiced Patent Laws,” by Mr. Chas. D. 
Abel. Mr. Alexander Siemens, Vice-President of the Society, 
will preside. 

Tue INSTITUTION OF CriviL ENGINEERS.—Tuesday, December 13, 
at 8 p.m. Paper to be submitted for discussion :—‘‘On the Con- 
struction of a Concrete Railway Viaduct,” by Mr. Arthur Wood- 
Hill, Assoc. M. Inst. C.E., and Mr. Edward Davy Pain, B.A., Stud. 
Inst. C.E.. Students’ meeting, Friday, December 16, at 8 p.m. 
Paper tobe read :—‘‘ Folkestone Harbour: Cylinder-Sinking at 
the Root of:the Old Pier,” by Mr. R. H. Lee Pennell, Stud. Inst. 
C.E. Mr. G. N. Abernethy, M. Inst. C.E., will occupy the chair. 

LIVERPOOL ENGINEERING Soctery. —Wednesday, December 14, at 








“18 pd .in., at the Royal Institution, Colquitt-street, when a paper 


by Mr. Thomas Molyneux, entitled “ Heavy Motor 
Ve ehicles.” 

Tat INSTITUTION OF ELECTRICAL ENGINEERS : BIRMINGHAM LOCAL 
Section —Wednesday, December 14, at 7.30 p.m., in the Physics 
Theatre, the University, Edmund-street. A paper will be read: 

—‘*Stand-by Charges and Motor Load Development,” by Mr. A. 
M. Taylor, Member. 

THE INSTITUTION OF MINING AND MBTALLURGY.—Thursday, Decem- 
ber 15, at 8 p.m., at the rooms of the Geological Society, Burling- 
ton House, Piccadilly, London, W. The following papers will be 
discussed :—1. ‘The Dust in the Air and the Gases from Explo- 
sives in a Cornish Mine (Dolcoath), and the Efficacy of Methods of 
Dealing with them,” by Mr. R. Arthur Thomas (Member) and 

W. P. O. Macqueen (Student). 2. ‘‘The Permanganate 
Chlorination Process at Bethan a,” by Mr. E. F. Harris (Student). 
3. ‘* St. David’s Gold-Mine, Nort! Wales,” by ~ L, H. L. Huddart 
(Student). 4. ‘‘A New Slag Car,” by Mr. B. H. Bennetts (Asso- 
ciate) and Mr. L. J. W. Jones. 

Tue INstTiTUTION OF ELECTRICAL ENGINEERS.—Thursday, Decem- 
ber 15, at 8p.m., at the Institution of Civil Engineers. If the 
discussion on Mr, Searle’s paper, “‘ Studies in Magnetic Testing,” 
is concluded, the following paper will be read :—*‘ The Combina- 
tion of Dust- Destructors and Electricity Works Economically 
Considered,” by Mr. W. P. Adams, Member. 

Tue INSTITUTION OF MECHANICAL Eneingers.—Friday, December 
16, when the chair will be taken at 8p.m. Paper to be read and 
iscussed :—‘‘ Heat Treatment Experiments with Chrome-Vana- 
dium Steel,” by Captain H. Riall Sankey, Member, of Rugby, and 
Mr. J. Kent-Smith, of Queensferry, Flintshire. Messrs. Seaton 
and Jude’s paper, on ‘‘ Impact Tests on the Wrought Steels of 
Commerce,” which was at the last meeting, will be further 
discussed jointly with the above yee, 
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THE NEW PATENTS RULES. 

Tue Patents Rules, 1905, which will come into 
force on January 1, contain needlessly drastic 
provisions which are justly causing wide-spread 
alarm, and ought to be modified before serious 
mischief shall Seve resulted. They point so sig- 
nificantly to a policy of obnoxious official inter- 
ference that one is irresistibly forced to the 
conclusion that those by whom they were con- 
ceived, although no doubt actuated by the best 
intentions, must have sought inspiration from 
the very countries whose arbitrary treatment of 
inventors has been so repeatedly condemned. 

An Act of Parliament originally intended to 
help and encourage inventors, and protect them 
from the loss of time and money often incurred 
through ignorance of the state of the particular 
arts to which their inventions pertain, will, if the 
new rules be not altered, be converted ‘into a 
measure of oppression and repression, one result 
of which will be to create extreme tension between 
the authorities and those who have to do with 
them. This will be the more regrettable in view 
of the excellent relations which have heretofore 


7 | subsisted between the able and courteous officials 
z99 | Of the Patent Office and the public. 


It is true the applicants may ap but such 


804] appeals are to law officers, who a with the 


Government, and whose views are notoriously 
diverse, whilst in some cases they show strong 
disinclination to follow eee even though 
laid down by exceptionally qualified predecessors. 








A new law officer, perhaps with little or no know- 
ledge of patent matters, however eminent and 
experienced he may be in other branches of law, is 
liable, in his zeal for the public weal, to go off 
at a tangent, so to speak ; and there is no appeal 
from his decision. It results that in the trast 
resort the unfortunate applicant for letters patent 
is at the mercy of an unsatisfactory tribunal, whose 
procedure is more or less perfunctory in character ; 
and that the practice seemingly contemplated by 
the new rules will not be calculated to promote the 
introduction of those improvements, individually of 
a minor character, the sum of which, according to 
the report of the Select Committee ‘of 1872, con- 
tributes greatly to the progress of industry. 

The cost of protecting inventions will be in- 
creased, not only directly, but in some cases also 
indirectly, and priority will be liable to be arbi- 
trarily denied. The direct increase is, of course, 
the fee of 1l. payable on the sealing of a patent. 
To that’ we do not take exception, because, other 
things being equal, the benefit of the novelty exami- 
nation ought to be worth at least that amount to 
the applicant. 

But in Rule 5 it is provided that when a speci- 
fication comprises several distinct matters, they 
shall not be deemed to constitute one invention by 
reason only that they are all — to, or may 
form parts of, an existing machine, apparatus, or 
process. This probably means that in many cases 
several ‘separate patents will be required to cover 
subject-matter which, according to present prac- 
tice, would be allowed under a single grant. As 
each patent kept alive 14 years will represent 
an aggregate expenditure of 100/. in Government 
fees, obviously the increased cost of protecting a 
series of improvements in a given machine, appa- 
ratus, or process, may become very serious, and in 
some cases absolutely prohibitive. If this rule be 
adhered to, itis to be expected that a strong demand 
will arise for promft reduction of the present re- 
newal fees. Whilst annual fees are desirable in 
principle, because they tend to protect meritorious 
inventors from liability to being unduly hampered 
by owners of abortive patents, the present scale is 
far too high, and has a discouraging effect. 

Rule 5 furthermore provides that where a person 
making application for a patent has included in his 
specification more than one invention, the Comp- 
troller may require or allow him to amend such 
application and specification and drawings, or any 
of them, so as to apply to one invention only ; and 
the applicant may make application for a separate 
patent for any invention excluded by such amend- 
ment. Every such last-mentioned application may, 
if the Comptroller at any time so direct, bear the 
date of the original application ; but he may direct 
that it shall bear a later date. 

In view of. the evident intention to greatly 
restrict the amount of subject-matter to be allowed 
under one patent, this provision is likely to lead in 
many cases to serious difficulties, including loss of 
all possibility of securing valid protection, owing 
to publicity having been given to parts of an inven- 
tion between the date of the original application 
and the later date accorded to the application in 
respect of the subject-matter excluded from the 
original case. 

Then, again, Rule 4 is to the effect that the state- 
ment of the invention claimed, with which a com- 
plete specification must end, shall be clear and 
succinct, as well as separate and distinct from the 
body of the specification. This points to official 
interference with claims—an innovatiou that will 
cause most serious trouble. 

In this connection we may mention that so long 
ago as 1893 the Chartered Institute of Patent 
Agents adopted a resolution to the effect that 
should any serious attempt be made to introduce 
any system of official examination into novelty 
into this country, it was desirable that the Institute 
should use all its influence to prevent any power 
over the claims being given to the Examiners. 

The rule is likely to give rise to all kinds of 
interference, and it is to be expected that, in the 
honest endeavour of officials to give effect to it, 
applicants will be forced into all sorts of impossible 
positions. Questions may, and probably will, be 
raised whether the special style of claim or claims 
the applicant has been forced to adopt is, or are, 
within the four corners of his provisional specifica- 
tion ; also as to whether, in view of the earlier 
matter discovered, he is entitled to claim anythin 
at all, regard being had to the terms of his origina. a 
claim or claims; and this, notwithstanding that 
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there may remain plenty of claimable subject- 
matter in the body of his specification. 


Rule 10 is the most unreaonable and obnoxious. 
It says that when, under Sub-section 6, the Comp- 


But perhaps the most dangerous feature inj troller determines that a reference to a prior 


the new rules is the provision as to notification of 
specifications of prior patents. Referring to Sec- 
tion 1 of the Act of 1902: according to Sub-section 2, 
if on investigation (provided for by Sub-section 1) 
it appears that the invention has been wholly or 
in part claimed or described in any specification 
(other than a provisional specification not followed 
by a complete specification) published before the 
date of the application, and deposited pursuant 
to any application for a patent made in the 
United Kingdom within fifty years next before 
the date of the application, the applicant is to be 
informed thereof, and the applicant may, within 
such time as may be prescribed, amend his speci- 
fication, and the amended specification is to be 
investigated in like manner as the original specifi- 
cation. 

Sub-section 3 says the Examiner shall report 
to the Comptroller the result of his investigations 
in such manner as the Board of Trade may direct. 

Sub-section 4 says the provisions of Sub-section 5 
of Section 9 of the principal Act, as amended by 
any subsequent enactment, shall apply under this 
section ; which means that such reports are not to 
be published or open to public inspection. 

Sub-section 5 says that if the Comptroller is 
satisfied that no objection exists to the specification 
on the ground that the invention claimed thereby 
has been wholly or in part claimed or described in 
a previous specification as before mentioned, he 
shall, in the absence of any other lawful ground of 
objection, accept the specification. 

Sub-section 6 says that if the Comptroller is not 
so satisfied, he shall, after hearing the applicant, 
and unless the objection be removed by amending 
the specification to the satisfaction of the Comp- 
troller, determine whether a reference to any, and, 
if so, what, prior apematenere ought to be made 
in the specification by way of notice to the public. 

So far good. Let us now turn to the rules re. 
lating to procedure under Section 1 of the Act. 
Rule 7 is to the effect that when the Examiner, in 
prosecution of the investigation prescribed by Sub- 
section 1, finds that the invention claimed in the 
specification under examination has been wholly 
claimed or described in one or more specifications 
within the meaning of the sub-section in question, 
he shall, without any further prosecution of the 
investigation, make a provisional report to that 
effect to the Comptroller. 

If the provisional report of the Examiner made 
under this rule be not reversed or altered, it shall 
be deemed a final report, and the application shall 
be dealt with as provided by Sub-section 6. If, 
however, such provisional report be reversed or 
altered, the investigation prescribed by Sub-section 1 
shall be continued, and a further report shall be 
made to the Comptroller, and the specification 
shall be dealt with as provided in Sub-section 5 or 
Sub-section 6, as the case may require. ( 

Rule 8 says that the time within which an appli- 
cant may leave his amended specification under 
Sub-section 2 shall be two months from the date of 
the letter informing him that the invention claimed 
has been wholly or in part claimed or described 
in any specification or specifications within the 
meaning of Sub-section 1. In any special case, 
however, the Comptroller may, if he think fit, 
enlarge the time prescribed by this rule. 

By Rule ¥ it is provided that when the applicant 
for a patent has been informed of the result of the 


investigation of the Examiner, made under the |i 


rovisions of Sub-section 1, and the time allowed 
xy Rule 8 for amendment of his specification has 
expired, the Comptroller, if he is not satisfied that 
no objection exists to the specification on the 
ground that the invention claimed therein has been 
wholly or in part claimed or described ina previous 
specification within the meaaing of that sub-section, 
shall inform the applicant accordingly, and appoint 
a time for hearing him, and shall give him ten days’ 
notice at the least of such appointment. The 
applicant shall, as soon as possible, notify the 
Comptroller whether or not he desires to be 
heard. The Comptroller shall, after hearing the 
applicant, or without a hearing, if the applicant has 
not attended a hearing appointed, or has notified 
that he does not desire to be heard, determine 
whether reference ought to be made in the appli- 
cant’s specification to any, and, if so, what, prior 
specification or specifications by way of notice to 
the vublic. 








specification ought to be made by way of notice to 
the public, the form of reference shall be as 
follows, and shall be inserted after the claims :— 

Reference has been directed, in pursuance of 
Section 1, Sub-section 6, of the Patents Act, 1902, 
to the following specification of Letters Patent 
No. granted to ‘ 

Where the reference is inserted as the result of a 
provisional report under Rule 7, a statement to 
that effect shall be added to the reference. The 
whole proposition is unwarrantable and unfair. 
The intention of those who promoted the scheme 
embodied in the Act of 1902 was to afford to in- 
ventors and the public the full benefit of a 
preliminary examination as to novelty, whilst at 
the same time safeguarding them against the evils 
recognised as appertaining to existing systems as 
administered in certain foreign countries, notably, 
for examples, Germany and the United States. 
Now, in those countries, no matter what may be 
the rom patents or other reference cited, the sting 
is taken out of them by the granting of the appli- 
cant’s patent, whenever he happens to be:so fortu- 
nate as to get it allowed notwithstanding the alleg- 
tions of anticipation or other official objections. 
That is so because, in the countries in question, 
no patent is granted unless the authorities are 
satisfied that the applicant has described and 
claimed in his specification subject-matter that is 
patentable, notwithstanding what has been pre- 
viously patented or made public so far as disclosed 
by the official investigation. But our Legislature 
has recognised that sometimes under such systems 
it happens that patents are refused for inventions 
which are new and meritorious, and are granted for 
alleged inventions that are old, with the result that 
in the one class of cases cruel injustice is done to 
inventors, the public also suffering through con- 
sequent non-introduction of such inventions on to 
the market; and, in the other class of cases, 
the public are grossly misled by the false hall- 
mark impliedly attached to the patent. Conse- 
quently Parliament has confined itself to a measure 
intended merely to give to all parties the benefit 
of a limited examination as to novelty, and. has 
expressly enacted that the reports of Examiners 
shall not in any case be published or be open to 
public inspection, and shall not be liable to produc- 
tion or inspection in any legal proceeding under the 
Act, unless the Court, or officer, having power to 
order discovery in such legal proceeding shall certify 
that such production or inspection is desirable in 
the interests of justice, and ought to be allowed. 

Will it not be monstrous, then, if the authorities 
persist in so carrying out the new Act that whilst, 
on the one hand, the issue of Letters Patent will, 
of course, not carry with it any official recognition 
of validity ; on the other hand, where officials of 
the Patent Office, and, in case of appeal, also a law 
officer, upon the scanty evidence usually available 
at such times, see fit to decide that an invention has 
been anticipated, the applicant’s patent will be 
practically damned by the placing upon the specifi- 
cation of a notification to that effect / Even assum- 
ing, as some persons may, but as we most certainly 
do not, that such a notification would not unfavour- 
ably influence the mind of a judge by whom the 
validity of the patent might afterwards have to be 
tried, there still remains the obvious fact that for all 
commercial purposes the patentee would find himself 
7 ages 4 handicapped when he endeavoured to 
induce others to interest themselves, as licensees 
or otherwise, in the commercial introduction of his 
invention. 

Let it be noted that we draw a sharp distinction 
between a reference to a prior patent embodied by 
an applicant in his own specification, in his own 
way, as heretofore has been a common practice, 
and a notification in a stereotyped official form, 
which, on the face of it, constitutes an intimation 
that (whether rightly or wrongly) it has been 
officially determined that the invention has been 
wholly or in part claimed or described in a previous 
specification. Even in the closest of cases the 
public will be most amply protected if the earlier 
specification be mentioned, by number and year, 
by the applicant in his own specification ; and there 
can be no possible excuse for the dogmatic proposal 
to insist upon reference in a form expressly de- 
signed to notify the public that the Examiner, or 
the Comptroller, or the Law Officer, has formed an 
unfavourable opinion. 





The late Mr. John Imray, in his evidence before 
the Departmental Committee on June 14, 1900, justly 
said that a man looking at a publication, say, thirty 
or forty years old, when he has an invention before 
him, reads that in a very different spirit from that 
in which he would have read it if he had not known of 
the invention then before him ; therefore he inter. 
prets that very often as an anticipation which is no 
real anticipation. ‘‘ We know this” (added this 
eminent and experienced witness), ‘‘ that in the Hich 
Court of Justice it requires the most profound 
judicial heads often to distinguish what is antici. 
pation and what is not, and that task cannot be 
entrusted toany number of examiners.” 

The question being put to him, ‘* Suppose that, 
instead of refusing a patent when such a block 
arises, the patent was allowed to pass, but with a 
note upon it referring to the previous specification, 
would that not remove much of your objection, and 
leave the matter for the decision of the High 
Court ?’ Mr. Imray answered, ‘‘ If the examiners 
were capable of referring to the thing in a proper 
way; butI find that theyare not. My experience 
in the Patent Office is, in Germany, the United 
States and Sweden, that they are not capable of 
looking at it in the right way, but that they call 
things anticipations which are not really anticips- 
tions.” 

Hence the grave danger of unnecessarily placing 
upon an applicant’s specification any reference 
bearing an official impress. We advisedly say 
unnecessarily,” because it is common practice on 
the part of applicants, even when competently 
advised, to refer in their specifications to prior 
patents (see, for example, No. 6220, of 1899) with 
the view of limiting the scope of their own claims ; 
a course which, so far as concerns the rest of the 
world, is quite as effectual as a notification in 
stereotyped official form, but, as concerning the 
applicant himself, has a totally distinct effect from 
that of such a notification as that embodied in the 
rules, which would be equivalent to an official indi- 
cation of invalidity, since it could obviously convey 
no other meaning than that the Comptroller re- 
garded the invention as claimed as having been 
anticipated wholly or in part, and the specification 
as unsatisfactory. 

We doubt not that we have said enough to prove 
how essential it is that the rules should be modified 
in several respects, and, above all, so that in 
carrying out Section 1 of the Patents Act, 1902, 
the special forms of reference to prior patents set 
out in Rule 10 of the Patents Rules, 1905, shall 
apply only in cases where the applicant has not 
already mentioned the prior patent in his specifica- 
tion and has been duly notified of the Comp- 
troller’s determination that a reference to a prior 
specification ought to be made, and has failed to 
embody in his own specification, in his own way 
and within a specified reasonable time, a reference 
by number, year, and name to such prior specifi- 
cation. 

No one will suffer coercion under, or will buy, 
or take an interest in, or a licence under, a patent 
the specification of which specifically mentions a 
prior patent, without seeking advice, or at least 
inspecting the specification of the earlier patent. 
Nor should the rules make it incumbent upon 
the Patent Office authorities to inquire whether, 
in view of what their investigation has disclosed, 
anything patentable is contained in the appli- 
cant’s specification. Even -in the highly improb- 
able event of an applicant’s specification being 
identical with that of a prior patent, so long as he 
mentioned that prior patent by number, year, and 
name, no harm could result to‘anyone. But the 
possibility of such an extreme case is so remote 
as, for all practical purposes, not to be worth 
taking into account. The real danger will arise in 
cases that are on the border line—thiat is to say, 
cases in which, though there may not be complete 
identity, there is so close a resemblance as to lead 
to the conclusion that there is anticipation. 

It is not desirable ‘that the responsibility of 
discriminating between ‘one class of case and 
another, and of condemning some cases by insistilg 
upon wengre | the specific form of notification, whilst 
allowing other cases to go through without such 
notifications, should be cast upon the Patent Office 
officials or the Law Officers. It this duty is neces- 
sarily thrown upon them by the Patents Acts as 
they now stand, the sooner those Acts are amended 
the better. But it appears to us that the real 
mischief lies.in the rules, which bear very muc!l 
the appearance of having been settled on the 
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assumption that the Acts are to be interpreted in a| put our field forces in a position to carry out their 
sense implying an obligation on the part of the; work, and to render useful the enormous expen- 
Board of Trade to impose, through the Patent} diture involved in the maintenance of the Army. 
Ofiice, the utmost possible amount of interference| The Secretary of State for War admitted in the 
and control over persons seeking to obtain Letters! House of Commons some months ago that the 
Patent. | pattern of quick-firing gun selected for the Army 

In a word, the rules place the Comptroller in the| was absolutely the finest weapon in Europe. The 
unenviable position of a dangerous censor. Instead! newly-formed Army Council is said to have urged 
of having merely to determine that a prior patent| the immediate re-arming of our field and horse 
ought to be mentioned in an applicant’s specifica-| artillery; but the Government continue lax, 
tion, he is further seemingly charged with the|even at a time when, to put it mildly, we 
practically impossible duty of determining whether | are subjected to frequent alarums. Our weak- 
the invention claimed is patentable, and of placing | ness in guns is well known. The new piece, 
upon the specification a fatal black mark should his firing 18-lb. shot, is of immensely greater power 
opinion be unfavourable, even though the applicant} and range than the weapon now used by the 
has already given the required notice to the public | forces. It is enormously more rapid; even the 
by mentioning the prior patent by number, year, | tyro can understand this when it is stated that, 
and name in his own specification. | whereas five independent operations are necessary 

The Act says the report of the Examiner shall| to open or close the breech of the old gun, one 
not be published or open to public inspection, | movement suffices for the new weapon. In the 
and the rules say that the Comptroller shall, in| old gun the charge, projectile, and fuse are all 
effect, make public the pith and marrow of the separate; in the new weapon all, including the 
report. Hence the rules appear to be distinctly | primer, are enclosed in one canister, and thus the 
contrary to the true intent and meaning of the! rapidity of firing is probably 20 rounds as com- 





Act. 

We fully recognise that if rules such as these 
are to be inflicted upon the unfortunate inventor, 
the carrying of them into effect could not be in 
better hands than those of the gentlemen who at 
present fill the chief positions in the Patent 
Office, because experience has shown that, whilst 
they exhibit reasonable firmness, they carry out 
their official duties skilfully and with the utmost 
care, consideration, impartiality, and courtesy. 
But when a new procedure is about to be inaugu- 
rated, it is of the utmost importance to remember 
that, as time goes on, developments, sometimes 
objectionable ones, take place, largely under the 
guidance of successive Law Officers of the Crown, 
who view matters from the purely legal, as distin- 
guished from the commercial, aspect, and, further- 
more, that in the natural course of events changes 
must inevitably occur, from time to time, in the 
constitution of the Patent Office staff. Hence the 
necessity of adopting active measures to insure a 
fair start. 








FIELD ARTILLERY AND THE WAR. 

PrestpENt RoosEvettT, in his scholarly and 
philosophical address opening Congress this week, 
repeated in a new and telling form an old truism, 
when, in referring to the national defence forces, 
he remarked that their voice is potent’ for peace 
because not afraid of war. Contemporaneous with 
this utterance is a most suggestive article from one 
of the most experienced of the Times’ war corre- 
spondents with General Kuroki’s army, in which 
he adduces facts fully confirming the views we 
expressed in a recent issue (see page 545 ante), 
and the consequence is an increased feeling of 
disquiet regarding the strength of the British 
army to fulfil the primary function as indicated 
by President Roosevelt. From the time the 
first shot was fired on the banks of the Yalu 
until the recent vigorous engagement on the 
Shaho, artillery has proved more than ever the 
most important element in war. Many instances 
are given by the correspondent with General 
Kuroki’s army; but the main point is that the 
present war ‘‘teems with lessons, repeated time 
after time, until they have stereotyped themselves 
upon the mind, that the biggest possible guns are 
the best, that the guns that throw the biggest 
projectiles to the furthest distance at the quickest 
rate are the only guns for an army that is destined 
to conquer on the field of battle.” 

It is quite obvious that the Russian guns at the 
early stage of the war were superior, firing a pro- 
jectile 25 per cent. heavier and 1500 yards further 
than the Japanese field-piece; but the Japanese 





had great countervailing advantages in rapidity of 
fire, in accuracy, and in general manipulation of | 
the weapon. Had the Japanese been equipped | 
with the Russian field-gun instead of their own, | 
there is no question whatever that their success 
would have been much more quickly and easily 
achieved. The British field-gun is as weak as the 
Ussian has proved ‘strong—a fact which was time 
and again demonstrated during the operations in 
South Africa ; and it is therefore inexplicable why 
there should be any further delay in the ordering 
of new guns for the Army. ; 
Since we last wrote on the subject something 
like twenty-four batteries have been ordered, but 
this is barely one-tenth of the number required tu 


| 





ared with three or four for a lighter projectile. 

he advantage of the fixed cartridge applies 
specially to guns after they have become worn, as 
there is no danger of that over-ramming often re- 
sorted to in order to insure that the projectile fits 
the chamber, and this is a constant source of 
inaccurate shooting. The new gun, too, has a 
shield for protection purposes—a very important 
acquisition. 

Until the army in all its branches, including re- 
serve forces, is adequately supplied with these 
guns, it can scarcely be said that Britain is in a 
position to enforce her arguments in the councils 
of the nations. Our politicians are blamed for in- 
eptitude, if not lack of courage, in international 
negotiations ; but it would be more to the point to 
consider whether the true cause is not to be found 
in the foreign appreciation of our weak defence, 
which influences their respect for British claims, 
and inclines them to regard with impunity our re- 
monstrances. To again quote President Roose- 
velt’s words, our voice will not be potent for peace 
until others realise that we have no need to 
be afraid of war, having as well as a strong 
navy, a well-armed and thoroughly organised army, 
to defend the land frontiers, notably those of 
India. Therein lies our weakness or our strength 
in diplomacy as in war. 








THE RESTRICTIVE COVENANT. 

A casE which was recently heard in the Divisional 
Court should serve as a warning to those who wish 
to insure that their clerks and other employés 
shall not enter into competition with them at the 
end, or sooner determination, of the contract of 
service. It has long been a principle of law that, 
in spite of the fact that contracts in restraint of 
trade are, as a general rule, unlawful, it is com- 
petent for an employer to insist that a servant shall 
not carry on his employer’s business in competition 
with him. It is obvious that such a covenant is 
necessary, for if it were not that an employer could 
restrain a discharged servant from so competing, it 
would be dangerous for any employer to employ 
anyone. But the covenant must be reasonable—- 
that is to say, reasonably wide for the protection of 
the employer, but not so wide that it will interfere 
with the employé’s chances of earning a livelihood. 
In the case under notice (Beetham v. Fraser) the 
defendant, who was at one time in the employment 
of the plaintiff—a tailor at Weybridge—agreed 
‘*not to enter into any business arrangement in 
competition with, or that would in any way in- 
terfere with, the business carried on by the 
said [plaintiff] at his establishment in Weybridge 
or the City of London, or at any of his ad- 
dresses of (sic) the future.” -The defendant, on 
leaving the plaintiff's employment, had set up a 
tailor’s business in Weybridge. The learned 
County Court Judge found for the defendant on 
the ground that the covenant was too wide. His 
decision was affirmed by the Divisional Court, the 
Chief Justice saying :—‘‘We cannot break up 
covenants of this sort, unless after severance an 
enforceable contract remains.” The meaning of 
this is that the Court would not split up the cove- 
nant by decreeing, say, that the defendant should 
not carry on business at Weybridge. His Lord- 
ship continued :—‘‘The words ‘ will not enter into 
any business arrangement in competition with 


the plaintiff’ are too wide, both as to time and 
space, and too vague. There is no residuum not 
open to objection which the Court: cannot en- 
force.” In the event the defendant had judgment, 
although the case was one of hardship to the 
plaintiff, inasmuch as the defendant had been his 
cutter and had come into personal contact with his 
customers. 

Let us apply the principle of this case to engi- 
neers. Suppose an engineering firm at Birmingham 
were to employ a manager, they would naturally 
desire to prevent his setting up in business in com- 
— with them, and to insure this they would 

ave to put him under a restrictive covenant. The 
question. then would be: What kind of covenant 
would ve wide enough? . Beyond that it. would be 
unsafe for them to go. It may safely be assumed 
that a covenant not to set up in a similar line of 
business in Birmingham would not be considered 
too wide. The Court, however, will study the 
facts of each case in order to see whether the 
covenant is too wide. Thus, suppose the firm were 
manufacturers of a particular kind of engine made 
only -by them, and that their custom extended all 
over the British Islands ; in suck a case it is con- 
ceived that a covenant by the manager not to carry 
on business in that line anywhere in England, 
Scotland, or Ireland, might be enforced. Further 
than this, the trend of recent decisions has been 
to enlarge the boundary of’ restriction if it can be 
shown that the business sought to be protected has 
a wide field. In one case, indeed, a world-wide 
covenant was enforced. Nevertheless, an employer 
will act prudently in not asking his managers and 
assistants to sign any covenant which is wider than 
what he reasonably requires for his protection. 
He should also be careful to put the covenant in 
such a form that it can be severed. In the hypo- 
thetical case of the employer at Birmingham he 
might frame his covenant so as to prevent the 
manager setting up for himself in ‘* Birmingham, 
Liverpool, and Leeds.” If the Court was of opinion 
that such a covenant was too wide, it would be 
possible to limit its operation to Birmingham. 
Unless the covenant can be so limited, the case 
under notice makes it plain that it may become 
entirely useless. 








MACHINERY AT THE SMITHFIELD 
SHOW. f 

THE annual livestock show organised by the 
Smithfield Club was opened last Monday at the 
Royal Agricultural Hall, Islington. “A _ great 
feature of the Show every year is the exhibition 
of agricultural machinery of all kinds, and this 
year is no exception, the possibility of not being 
able to appear at the Park Royal next summer 
having apparently had a stimulating effect upon 
the makers of such machinery. In spite of the 
quantity of machinery collected in the Hall, how- 
ever, one looks in vain for any noticeable variation 
from the well-known types. Manufacturers seem 
to be ‘as careful of the type ” of their productions 
as Nature is of hers in the neighbouring pens ; 
and, to carry the analogy farther, one can almost 
imagine territorial characteristics to have been 
developed by the machinery, so closely, for 
example, do the exhibits of the East Anglian 
engine-makers resemble one another. As the 
engines are under cover and not working, there is 
every inducement to give them that high degree 
of finish which has become tyraditional at the 
Smithfield Show, and this, combined with ex- 
cellence of workmanship throughout, is happily 
as common to the exhibits as the details of 
design. Comparisons are proverbially odious, but 
it is no reflection on the general excellence to men- 
tion specially the exhibits of Messrs. Marshall, 
Sons, and Co., Gainsborough, and Ruston, Proctor, 
and Co., Lincoln, in this connection. The conser- 
vatism of design, if, as seems probable, it is due to 
the small’ scope for improvement under existing 
conditions, is not to be blamed; but the conser- 
vatism which still retains the meaningless ratings~ 
of ‘‘nominal. horse-power” in connection with 
agricultural engines is quite inconsistent with 
modern ideas. e same makers who specify fixed 
engines in terms of the size of the cylinders or the 
brake horse-power still cling to the obsolete deno- 
mination of their portable and ‘traction engines ; 
one exhibitor having two such engines rated 
‘‘nominally,” an oil-engine rated in terms of brake- 
power, a vertical engine of which the’ cylinder sizes 





are given, aud a compound engine vf so many 
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horse-power, unqualified. In no case is the size of 
these, or, in fact, of any agricultural engine, too 
great for the brake horse-power to be easily mea- 
sured, and as all reputable makers test their 
engines under an artificial load before leaving the 
works, there can be no reason why the power de- 
veloped at the flywheel should not be stated. This 
is the only fair measure of the work the engine will 
do, and if the figures were demanded by the pur- 
chasers, we should soon have an end of the absurd 
‘‘nominal” rating and the unfair comparison 
between different engines which it gives rise to. 
Among the traction engines, we find all the 
leading makers represented by one or more 
examples. Messrs. Marshall, Sons, and Co. show 
an improved type of compound traction engine 
with three speeds, in which the difficulties of find- 
ing room for a pair of cylinders and the attendant 
valve gear on the boiler has been overcome by 
arranging the valves diagonally above the cylinders 
and working them through ordinary ‘link motion 
placed between the slide-bars. .A horizontal steam 
feed- pump outside the tank takes the place of 
the usual eccentric-driven force-pump at the side 
of the boiler, and we also noticed the same arrange- 
ment adopted in a small tractor by Messrs. Wallis 
and Steevens, Basingstoke. The latter has .been 
built to come within the Motor-Car Act, which limits 
the weight to 3 tons, for manufacturers are still 
waiting for the increase in the weight limit which 
they have been led to expect. On the foot-plate 
of the engine is a pedal, which when depressed by 
the foot of the driver moves an auxiliary valve on 
the back of the main slide-valve, and admits steam 
until considerably after the normal point of cut-off, 
thus increasing the power of the engine when in 
temporary difficulties. Messrs. Wallis and Steevens 
are also showing a compound traction engine for 
the first time ; and at least a dozen other makers 
are exhibiting the same class of engine, either simple 
orcompound. In the compound engine by Messrs. 
Charles Burrell and Sons, Thetford, Norfolk, the 
centre line of the high-pressure cylinder is higher 
than that of the low-pressure cylinder, and the two 
piston-rods are fixed to the same cross-head, from 
which a single connecting-rod goes to the crank- 
pin, thus making a very neat and compact arrange- 
ment. As compared with the traction engines, 
comparatively few portable steam-engines are to be 
seen, and it is possible that their place is being 
taken, to some extent, by portable oil-engines. 
These seem to have attained + ear the same fixity 
of type as agricultural steam-engines, and generally 
consist of an ordinary oil-engine mounted at one 
end of a channel-iron framing on four wheels, at 
the other end of the framing being a vertical cylin- 
drical water-tank. A seat for the driver is some- 
times provided. Messrs. Blackstone and Co., 
Stamford ; Crossley Brothers, Openshaw ; and J. 
and H. Howard, Bedford, among others, show this 
class of engine ; while Messrs. James Petter and 
Sons, Limited, Yeovil, exhibit a small one of 
3 brake horse-power, in which the bed-plate of 
the engine forms the entire framing of the 
vehicle, giving a very light and rigid structure, 
the entire vehicle weighing only 15 cwt. Messrs. 
Petter also show several small fixed oil-engines, 
either independent or geared to pumps on the 
same bed-plate. In these the admission of 
oil and air to the cylinder are controlled simul- 
taneously and independently by the governor, 
so that the proportions of the mixture are constant, 
whatever the load. By lifting a small catch at 
starting, these valves are held in the correct posi- 
tion until the engine has run up to speed, when 
the catch automatically returns, and the governor 
takes full control. All parts are readily inspected, 
but the engine has been designed with the idea. of 
making skilled attendance superfluous, so that it 
may be safely used by untrained men on farms or 
colonial estates. The Campbell Gas-Engine Com- 
pany, Halifax, are also among the exhibitors of 
small oil-engines, and the ‘‘ Little Samson ” pump- 
ing plant on their stand is worthy of notice asa 
good example of neat and compact design. The 
pump is 3$ in. in diameter, with a 6-in. stroke, 
and will deliver 750 gallons per hour against a head 
of 150 ft. The ram is driven by gear and con- 
necting-rod from the crank-shaft of the engine, and 
the pump-barrel, valve-chest, and air-vessel carried 
by a bracket from the framing. . The engine is 
1} brake horse-power, and the gross weight of 
the whole plant is about 15 cwt. Messrs. C. E. 


Wilson and Co., Old Ford-road, Aberdeen, show 
examples of oil-engines they are manufacturing 





to compete with the cheap and not always trust- 
worthy engines which have been imported from 
America. In the Wilson oil-engine the work- 
manship and finish are good, and . appearance 
has been considered by the use of cut cranks 
and other details which might otherwise have been 
cheapened ; but simplicity has been carried as far as 
possible. The usual gear- driven side - shaft is 
absent, being replaced by a chain-drive to the cam- 
shaft, which is underneath the cylinder. The cam- 
shaft forms the spindle of the governor, which acts 
by holding the exhaust open when the speed ex- 
ceeds a certain amount. Hot-tube ignition is used, 
ordinary Russian petroleum serves for fuel, and 
the price at which the engine is quoted is excep- 
tionally low. 

Messrs. Richard Garrett and Sons, Leiston, 
Suffolk, in addition to -traction and portable en- 
gines, show a steam lurry to carry 5 tons. It is 
chain-driven, but the most noticeable feature is, 
perhaps, the wheels, which are malleable castings, 
without tyres. Messrs. Ransomes, Sims, and Jef- 
feries, Limited, Ipswich, besides ploughs, culti- 
vators, &c., have on their stand several engines. One 
of these, of the horizontal stationary type, with a 
10-in. by 20-in. cylinder, is fitted with expansion 
valve-gear, in which the design of the link, which 
is lifted by the governor to alter the travel of the 
expansion-valve, differs from the ordinary type. 
The link is formed of two flat side-plates suspended 
at the centre from the governor lever, and pinned 
together at the top and bottom ends. The upper 
pin carries the small end of the eccentric-rod, and 
thg lower one a long radius rod attached to a fixed 
joint near the main bearings. The end of the valve 
spindle passes between the links and contains a 
cylindrical rocking-piece, the ends of which are 
grooved to embrace the side of the link. The whole 
of the wearing parts are, of course, case-hardened. 

There are innumerable ploughs and other im- 
plements at the Show, but they present no 
points of engineering interest. The use of alu- 
minium paint for metal parts of agricultural 
machinery is almost universal, and is an agreeable 
change from the extremely gaudy colours formerly 
favoured at shows. The Chaddesley Manufacturing 
Company, Kidderminster, are showing a new 
fencing material to replace barbed wire. It is a 
form of chain, the links of which are made of flat 
strip about # in. by ;); in. in section. A strip 
about 10 in. long is bent so that the ends overlap 
at the centre of the link, to which they are attached 
by a rivet, which also holds a diamond-shaped plate 
of sheet metal of the same thickness. The appear- 
ance is distinctly ornamental, and while as strong 
as barbed wire, it will retain cattle without causing 
them the injuries they often suffer from the latter. 
Its visibility should make it welcome in a hunting 
country, and as it is made entirely by machinery, 
the price is not excessive. 








THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS. 
(From our New York CoRRESPONDENT.) 


At the twelfth annual meeting of the Society of 
Naval Architects and Marine Engineers, which was 
held on Thursday and Friday, November 17 and 18, 
in the auditorium of the Society of Mechanical 
Engineers, 12, West Thirty-first-street, New York, 
Sir William White was elected to honorary member- 
ship ; he is the only honorary member the Society 
has, with the exception of Charles H. Haswell, the 
dean of the marine engineering profession of the 
United States, author of *‘ Haswell’s Mechanics and 
Engineers’ Pocket-Book,” and who is now in his 
ninety-seventh year. Mr. Haswell attended the 
meeting, and evinced remarkable interest in its 

ings, considering his great age; he has, 
eens the activity of a man of seventy. Rear- 
Admiral G. W. Melville also attended for the first 
time in several years. 

Significant utterances were made at the banquet 
which closed the meetings of the Society. 

Paul Morton, Secretary of the Navy, was present 
as the direct representative of President Roosevelt. 
Anything that he might say, therefore, coming on 
the heels of the almost unanimous vote which Mr. 
Roosevelt received for President of the United 
States, was especially interesting. It was singular, 
however, that just as Mr. Morton was in the preface 
of his speech he should have been stricken with a 
sudden illness and was compelled to cut his remarks 
short. He received great applause on saying that 





there was a man in the White House now who was 
determined to make the United States Navy the 
greatest in the world. He announced that he 
believed in expansion in contrast with contraction, 
expansion not only of the navy, but of commerce, 
which meant that the Administration favoured lend- 
ing aid for the upbuilding of the merchant marine. 

he report of Naval Constructor W. J. Baxter, 
Secretary of the Society, ‘showed the latter to 
possess 844 members, and to have actual asseis 
amounting to 20,154.71 dols., with 1440.21 dols. in 
cash in the bank ; there are no liabilities whatever. 
The annual address of Rear-Admiral Bowles, 
President of the Society, was a direct plea for 
aid to shipping in the foreign trade. He pointed 
with great- significance to the fact that only one 
merchant ship is building either on the Atlantic or 
Pacific Coasts of the United States. His address 
was substantially as follows :— 


PRESIDENTIAL ADDRESS. 


‘* T shall occupy your attention for a few minutes 
only, as the interesting and extensive programme 
of papers will occupy all your available time. The 
condition of your Society coutinues to be good, 
and, notwithstanding the depression in ship- 
building and the recent increase of subscriptions, 
it maintains a total membership of 884, and 
its financial condition is satisfactory and sufficient 
for its present modest needs. The year is notable 
for the complete demonstrations afforded by the 
Russo-Japanese war of the value to a nation of the 
command of the sea. Japan went to war for a 
cause considered necessary to her existence, and 
yet a war which could never have been thought of 
without the possession of a powerful fleet of battle- 
ships and armoured cruisers. The efficiency of 
these types has been amply shown. 

‘“*The burning of the excursion steamboat 
Slocum, with appalling loss of life, will no doubt 
result in a revision of the laws and administration 
of the steamboat inspection service, as already indi- 
cated by the prompt action of the Administration 
at Washington. The subject is one of great im- 
portance, and it has Awe and technical questions 
of the-most intricate character. It, no doubt, re- 
quires treatment from a fundamental basis; but 
this treatment should be deliberate, should be 
taken only after careful study of the best practice 
and the ultimate effect of all measures and the 
means of their application. With this object in view 
it is gratifying to note the generally conservative 
tone of the report of the President’s Commission. 
We have all known for years past the necessity for 
this revision ; but all the many efforts towards it 
have been rendered ineffective by statute laws, 
which were obsolete and inadequate to present 
conditions. 

‘* While destructive fires on shipboard are, fortu- 
nately, of rare occurrence, owing to the seaman’s 
natural necessity for orderliness, neatness, and 
regular inspection of all parts of his ship, it will 
prove a fruitful source of study for the naval archi- 
tect to consider the employment of non-combustible 
materials within the very restricted limits which 
cost, weight, and habitability of ships necessarily 
impose. 

‘‘No encouragement can be derived from the 
contemplation of the shipbuilding returns for a 
year, showing but one merchant steam vessel of 
moderate size building for deep-sea traffic. It isa 
satisfaction to note that, after a dull year on the 
lakes, the conditions of traffic have again filled the 
lake shipyards with orders for larger and improved 
cargo vessels. _ No- such prospect is before the 
coast, and the future there seems to depend largely 
upon the action of such public sentiment as may 
have been aroused by the current investigation of 
the merchant marine by the Congressional Com- 
mission now in session and soon to report.” 

At the conclusion of Admiral Bowles’s address 
the Society’s officers were elected for the year; 
they were re-elections in each case. 


Warsuip DEsIGN. 

Immediately following the election of officers 
and new members the business of reading and dis- 
cussing the papers submitted was taken 2 The 
first paper. read was upon ‘‘Simple Met ods in 
Warship Design a Necessity,” by George W. Dickie, 
of the Union Iron Works, San Francisco. In the 
absence of Mr. Dickie, the paper was read by 
Secretary Baxter. Mr. Dickie has always contri- 
buted interesting papers to the transactions of the 
Society, and this one was no exception, 
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At the meeting of this society five years ago, Mr. 
Dickie read a paper on the same subject. His 
present contribution might be usefully considered 
with the memoir on ‘‘The Effect of Modern Ac- 
cessories on the Size and Cost of Warships,” sub- 
mitted by Mr. W. H. Whiting at the spring meet- 
ing of the Institution of Naval Architects.* Mr. 
Dickie commenced his paper by the expression that 
warship fittings were becoming too complicated, 
and his final words were that “all are alive to the 
necessity of finding simpler means for reaching 
desired results on our modern ships of war.” It is 
a conclusion from which few will dissent—even the 
authors of complication. The difficulty in the way 
of improvement is to get naval authorities to forego 
their own opinions or desires for the general good. 
In his former paper Mr. Dickie attributed these 
complicated conditions to two reasons :— 

Firstly, the uncontrolled growth of new devices 
for doing the many ‘things for which mechanism is 
required, without the new devices being considered 
reliable enough to supersede the old. 

Secondly, the system of divided control renders 
it impossible to have a homogeneous design that 
would enable the ship to be treated as one machine, 
every function being considered in relation to 
every other function. These conditions, the author 
said, applied with even greater force at the present 
time. 

The next paragraphs in the paper apply so 
aptly to our own case that we are tempted to quote 
them in full, more especially as it is often sup- 
posed that British public offices have almost a 
monopoly of such wooden methods. 


Since 1899 additional causes of complieation have been 
brought into play. Special experts in certain lines of 
work have been given charge of the work in which they 
are expert, thus bringing about a struggle for room to 
place all the devices the experts think to be ‘rgemae to 
make their specialities complete. To make this possible, 
specifications have been prepared and cleverly worded to 
cover the unknown requirements of the future, which, 
when finally worked out, produced two results—a tangled 
mass of complications on the ship and financial complica- 
tion to the contractor... .. Ships now building, or in 
the last stages of completion, and which were sup- 
posed to be duplicates of those already built, the specifi- 
cations and original plans having been identical, have 
been made much more expensive, much more compli- 
cated, and, I fear, less efficient by this process; most of 
which has been brought about at the shipbuilder’s expense, 
—— elastic specifications and non-elastic boards of 
charges. 


Mr. Dickie, after some further remarks of this 
nature, which must sound strangely familiar to 
the ears of British contractors, proceeded to unfold 
his plans for simplifying the design of warships. 
He would have a central passage in the vessel 
through which would be carried on all the business 
of managing and controlling the many important 
operations that are continually being carried out on 
a war vessel. This passage would commence at 
the eleventh frame forward, about 50 ft. from the 
ram, and would extend to the stern of the vessel. 
It would be entirely below the protective deck, 
which in places would form its roof. According 
to Mr. Dickie’s plan this passage would be of vary- 
ing width, in places being 3 ft. wide, and, under 
the forward barbette carrying the principal arma- 
ment, it would widen to 12 ft. or 15 ft., to form 
a central station and to give accommodation for 
fans and motors. The passage would run through 
the centre of the boiler and engine rooms, con- 
tinuing aft to the steering-gear flat, which is 
situated at the stern, and here it’ would extend to 
the full width of the ship at that part. Forward it 
would extend vertically from the lower platform 
deck to the protective deck, until it arrived at the 
submerged torpedo-room, to pass under which it 
would drop 9 ft., almost to the level of the double 
bottom. It would then: rise again to nearly the 
former level for a short distance, passing also 
under the handling-room, after which a further rise 
of 2 ft. would take place. Through the engine and 
boiler spaces, where the general width is 4 ft., and 
the height 12 ft. 6 in., the roof would be formed by 
the protective deck. Beyond these spaces the 
passage would drop to the level of the lower plat- 
form and pass under the magazines and hand ing- 
room for the after main armament. Beyond this 
it would again rise to the steerin -gear flat. Forward 
of the steering-gear there pied be ‘‘ an automatic 


electrically-operated water-tight door, which, in 
case the steering-compartment were damaged, 
would automatically shut it off from the central 
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passage proper.” The passage would thus form a 
continuous water-tight compartment without any 
subdivision between the bulkhead, 50 ft. from the 
ram, and the automatic door mentioned. The 
author could not conceive how any damage, short 
of total destruction of the vessel, would impair the 
integrity of this compartment. 

Access to the passage would be afforded by a 
vertical trunk forward, with an air-lock on the gun 
deck. The motor-driven fans, which would be 
placed in the wider part, of 15 ft., and supply air 
for the ventilation of the whole ship, would draw 
through a vertical ventilation duct 12 ft. by 12 ft., 
which would extend to the upper boat-deck. The 
drainage pumps would also be placed in recesses in 
the central passage. 

The author next proceeded to point out the 
special features of the central - passage system. 
Dealing with the drainage question first, he stated 
that he would ‘‘ so construct the framework between 
the outer and inner skins as to provide a continuous 
well that would receive the drainage of the whole 
ship, except that of the double bottom itself.” The 
term ‘‘continuous well” is hardly a happy one for 
explaining the formation, the expression ‘‘ gutter,” 
afterwards used, being more to the point. From a 
diagram exhibited it appeared that the gutter would 
run, fore and aft, the whole distance in the centre 
line of the ship. It would be formed by dishing 
down the centre plate of the inner bottom 
6in. deep. There would be two vertical or inner 
keels, and the gutter would be covered with a per- 
forated plate. Valves, operated from the floor 
of the central passage (which, of course, runs above 
the gutter-way), are placed in the dished plate of 
the gutter, and by these each main compartment 
can be put into communication with the main 
drainage well, the latter being itself a water-tight 
compartment, and formed between the two 
vertical keels. By this arrangement the author 
would ‘‘ abolish the whole present system of hori- 
zontal piping and all manifolds and emergency 
connections to circulating pumps, with all their 
numerous connections and valves.” He would 
also have ‘‘ no such unnatural combination as a 
bilge and fire-pump, ora bilge and feed-pump,” the 
respective functions of these being entirely opposed 
to each other. Comparing the proposed system 
with that in use on a vessel of the particular class 
taken as an example—a modern armoured cruiser 
—the author found that with his arrangement 
there would be needed 60 ft. of suction pipe, 
160 ft. of discharge pipe, and 16 valves. On the 
present system there would be 3738 ft. of piping, 
in 324 pieces, 444 fittings and flanges, 124 valves, 
113 bulkhead fittings, and 62 McComb strainers ; 
whilst there would be 1225 joints to keep tight, 
besides operating gear for valves. There would be 
other fittings common to both systems. 

In dealing with ventilation the author pointed 
out the large area of surface heated up to about 
300 deg. beneath the protective deck of a modern 
war vessel. He had proposed encasing water-tube 
boilers with an outside casing, giving a 2-in. space, 
down which air for combustion would be drawn, 
this becoming heated on its passage, and affording 
insulation for the boilers. . The suggestion was 
thought very good by the United States Bureau of 
Steam Engineering, but, however, was not adopted, 
on the plea of added weight. This added weight 
amounted to 26,000 Ib. for the two boilers ; but in 
order to shield the protective deck from the radiant 
heat of the boilers a false deck, with special 
ventilation, was introduced by another bureau, 
the weight of which worked out at 32,500 lb., and 
the hot air below was still left to be dealt with by 
other means. Recent United States vessels are 
divided up into many systems, each providing 
ventilation for a certain section, the principal 
object being, the author thought, to avoid cutting 
through the main bulkheads. The objections to 
this system pointed out by the author were that if 
ventilation were to be obtained over the whole 
ship, every fan had to be in operation, and inlet 
cowls had to be fitted all over the upper decks, 
often in inconvenient places, so that when the 
hatches were closed, ventilation had to be shut off. 
By placing the fans in the central passage, as pro- 
posed by the author, and drawing air through the 
trunk, extending to the boat-deck and divided into 
six passages, each with its own fan, fresh air would 
be delivered into the passage, and thence air- 
ducts would convey it to the point of delivery, 
including main engine-rooms and dynamo-rooms. 
All openings into the ducts would have water-tight 


gates, operated in the passage. The air for the 
living seta would be heated, when needed, by 
special steam-radiators, The arrangement would be 
such that ezch room could be brought to the tem- 
perature required by the occupants, and the number 
of fans in operation would be only that needed to 
keep the necessary air pressure in the passage, 
whilst the upper decks would be relieved from 
ventilation pipes and cowls. In places where in- 
duced draught might be necessary, air-induction 
nozzles might be used. 

The convenience of the central passage as a 
means of communication was pointed out in the 
paper, and the author advocated the use of tele- 
phones in place of voice-pipes, a central telephone 
station being installed in the passage. The ne 
ments of engine-room telegraphs, call-bells, revolu- 
tion-indicators, &c., were referred to in the paper, 
and the author preferred electric steering-gear to 
steam or hydraulic apparatus. To operate steering- 
gear by electric motors was, perhaps, less difficult 
than training a turret by the same agency, the 
actual steering being done from the bridge or 
conning-tower by means of a controller. A fire- 
main would extend the whole length of the central 
passage, with branches rising vertically, suitable 
for the attachment of hose. There would also be a 
flushing-main extending the whole length of the 
central passages, all connections to bath-rooms, 
&c., being made through vertical pipes. Circulat- 
ing water for distillers would also taken from 
the flushing-main ; and magazines above water- 
line would be flooded by the same agency. Other 
details, such as the fresh-water service, evaporating 
plant, &c,., were discussed in the ry 

In dealing with the electric light and power 
plant the author stated that, in his opinion, the 
power of the generating plant is, in the latest 
designs of naval vessels, much in excess of that 
actually needed. He did not think it possible 
that all appliances would be at work at one time. 
In the armoured cruiser under review there might 
be required in time of action, the author considered, 
three 100-kilowatt units. This he accepted as the 
highest requirement under any condition, and he 
would therefore provide- four such units in two in- 
dependent dynamo-rooms placed on each side of 
the central passage, between the boiler and engine 
compartments. 

The stowage of boats and coaling appliances 
were the next matters that occupied the author’s 
attention. A new form of boat-handling gear, with 
cross-girders, the ends of which passed outboard 
when in use, but were hinged to swing inboard 
when the boats were housed, was: described ; the 
hoist was high enough to pass one boat over another. 
There would be a trolley for each end of the boat, 
so that the latter could be lifted clear from where 
it was stowed, and lowered into the water. The 
author had not completely worked out the arrange- 
ment, but he considered that the large jib-cranes 
now used were unwieldy to handle. He would use 
the boat-hoisting gear for coaling pemene by 
having special rope-drums fitted, and he proposed 
to replace the usual coal-derricks by a system of 
pales «8 guide-rails attached to the side of the ship 
and extending above the deck-line a sufficient dis- 
tance, combined with a self-dumping bucket. 

It was expected, of course, that there would be 
a vigorous discussion upon this paper, and there 
was. Naval Constructor D. W. Taylor said that 
he agreed with the title that there should be sim- 
plicity in warship design. .He thoroughly sympa- 
thised with the author in his drainage scheme, but 
could not agree with him in the details of working 
it out. Personally he thought that the best thing 
to do was to leave out two-thirds without any 
radical change of the present system. ‘‘ Suppose,” 
said he, ‘‘that Mr. Dickie’s ship should meet an 
uncharted rock, and knock a large hole in the 
subway for drainage, the captain would find that 
he could not get the water out except by baling, 
and would make a straight line for the nearest 
port.” 

. Naval Constructor Taylor found a number . of 
objections to Mr. Dickie’s idea of a central passage. 
He maintained that as it extended nearly 400 ft., 
and dipped down in some places almost to the 
keel, one could not proceed on the assumption 
that it would not be damaged. He thought, also, 
that those assigned to operate the air and water 
valves in the central e would have jobs 
worse than the slaves of old. . He maintained 
that the passage would be insufferably hot, and 








that it possessed one objection that in itself was 
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prohibitory—a bursting steam-pipe would fill the 
central passage with steam and cripple the ship 
until the steam could be turned off and the pas- 
sage cooled. He also thought that the fumes from 
a shell exploding in the passage duct would aoe. 
two-thirds of those on board. He agreed with Mr. 
Dickie that it would be well to abolish voice-pipes, 
which are unsatisfactory, but disagreed with him 
that the telephone had reached such a stage of per- 
fection that it could be substituted for the older 
system. He also thought that the author's device 
for coaling the ship would never be used but once. 

Commander William Hovgaard, of the Danish 
Navy, now a professor at the Massachusetts Insti- 
tute of Technology at Boston, sympathised with 
the general desire to simplify the warship, but 
thought that the scheme of a central passage was 
dangerous, in that it approached so near to the keel 
of the ship, and was liable upon impact to become 
flooded with water. He thought the system of 
drainage adopted by the French to be the best. 
He considered the English system of handling the 
ship’s boats the best, and that the plan proposed 
by Mr. Dickie was too cumbersome. He said that 
the Japanese in the present war had found cylin- 
drical boilers troublesome, and that the Belleville 


water-tube boilers had given no trouble whatever. ' 


Water-tube boilers, he said, can easily be swept at 
sea. 

Mr. J. R. Andrews referred to the subject of 
electric power for both steering-gear and wind- 
lasses. e said the steering-gear had arrived, but 
that probably the Navy Department would welcome 
a solution of the windlass question. Up to the 
present time he held it not to be safe to discard 
so for this particular machine. 

Mr. J. W. Kellogg, of the General Electric Com- 
pany, said that his company stood ready at any 
time to furnish apparatus to operate windlasses. 
He thought Mr. Dickie in his paper had not allowed 
sufficient power to run the auxiliaries, and advo- 
cated a simpler installation of wires on board ship. 

Mr. Andrews hoped that Mr. Kellogg weal 
explain how electricity might be used when the 
maximum weight is not fixed, as in boat cranes and 
winches. He then related the attempt to operate 
the capstan of the Russian battleship Retvisan, 
built at Cramps, by electricity. The operator 
could not feel the load, and when the strain came, 
it was sufficient to break the chain. 

Mr. Kellogg replied that he thought the end 
might be obtained by making the cylinders on the 
windlass the same diameter as the cylinder on the 
generators. 

Mr. J. G. Winship thought that on the subject 
of feed-water heaters, experience did not support 
Mr. Dickie’s opinion. He held that better results 
were obtained with a feed-water heater by keeping 
the boiler tighter. 


A New Navat Bartrery. 


The second paper read was upon the subject of 
“The Semi-Globular Naval Battery,” by Mr. 
Anson Phelps Stokes. Mr. Stokes was formerly 
the vice-commodore of the New York Yacht Club, 
and his ideas on a floating naval battery came to 
him while cruising at home and abroad. 

The paper described the invention, the details of 
which had already been set forth in an illustrated 
pamphlet. In the contribution presented at the 
meeting the author gave details of an ‘‘ improved 
semi-globular naval battery” he had projected. It 
included a ‘‘system cf elevating guns by shifting 
the centre of gravity of the whole vessel,” and of 
‘* regulating azimuths by revolving the vessel hori- 
zontally.”” The diameter was to be 180 ft., the 
height to the top of the conning-tower 84 ft., and 
the draught loaded 36 ft., at which the displace- 
ment would be 24,650 tons. In addition to serving 
as a ‘‘battleship” and citadel, the author sug- 
age that the semi-globular battery would com- 
zine the functions of a lightship, a floating work- 
shop, a telephone station and wireless telegraph 
station for balloons, a time-ball station, a dépét 
for the supply of medicines, stores, water, coal, 
equipment and ammunition, post office, pilot 
station, station for doctor, station for adjustment 
of chronometers, compasses, c., stationary troop- 
ship, coast wrecking station, rallying point for a 
fleet, and a floating naval base. 

In discussing Mr. Stokes’s paper, Commander 
William Hovgaard said that Denmark at one time 
proposed the building of floating forts, but con- 
cluded later that it was preferable to build them 
on shore. A sma!! island was constructed outside 





Copenhagen at a cost of about 2,000,000 dols., and 
equipped with 14-in. guns. He said that no matter 
how seemingly impregnable a floating fort might 
be, it was liable to destruction at any time by 
submarine mines and torpedoes. He thought also 
that the idea of training the guns by turning the 
whole ship was very awkward. 

Colonel Edwin A. Stevens confessed to a liking 
for floating batteries. They had been used at 
Gibraltar, and also by the French in the Crimean 
War. If a vessel is not really able to run away 
from anything or to catch anything, even if only 
slightly deficient in these particulars, she might 
for practical purposes be totally so. He doubted, 
therefore, whether it was wise to build monitors 
which have low speed and which have not the 
offensive and defensive powers of battleships. It 
was a question whether it would not be better to 
build floating forts than monitors. He suggested 
the sinking or grounding of a floating fort in New 
York Harbour. True, it would not be exactly a 
floating fort ; but it could be lifted at some expense 
and moved elsewhere. 


(Zo be continued) 








ENGINEERING SCHEMES IN 
PARLIAMENT. 
(Concluded from page 760.) 
Water Works. 


THe water companies are applying for Parlia- 
mentary powers for several important undertak- 
ings, which involve not only considerable capital 
expenditure, but will keep pipe-makers busy for 
some time. The Bolton Corporation propose the 
construction of a series of reservoirs: the first, 
on the Hordern Brook, will be 29 chains long, 
the water being impounded by a dam 13 chains 
in length ; the second, on the Eagley Brook, 
will be 83} chains long, and will be contained by 
a dam 16 chains in length ; the third, on the Delph 
Brook, in Turton, 53 chains long ; and the fourth, 
on the Cadshaw Brook, at Darwen, 454 chains long. 
At some of these there will be catchment basins, 
with new roads, lines of aqueduct, &c. 

The Southport, Birkdale, and West Lancashire 
Water Board have a Bill which includes not only 
new reservoirs, but provision for the extension of the 
limits of supply to include Bickerstaffe. In the added 
area there is to be a new reservoir—the Royal Oak 
—formed by a dam 10 chains long, impounding the 
water of the Knoll Burn up the valley for a dis- 
tance of 15 chains. A pumping-station will be 
made in the same parish, with boreholes, adits, and 
other works, and a line of pipes will be laid from 
this pumping-station and the reservoir to a new 
service tank at Aughton, at the existing works. 
Agreements are to be made with various authorities 
for the supply of water in bulk, and the constitu- 
tion of the board is to be widened. 

At Grangemouth there is proposed a reservoir in 
the stream known as Bannock Burn, by the con- 
struction of an embankment 455 yards long to dam 
up the water from below the confluence of the 
Bannock Burn with the King’s Yett Burn. Filters, 
storage-tanks, lines of pipes, and road diversions 
are also to be made ; while in the parish of Polmont 
there is to be a service reservoir, with connect- 
ing lines of piping. The Bill, which is promoted 
by the Corporation, also includes provisions for 
extending the boundaries of the borough. 

In the Dundee Bill provision is made for the 
construction of filter-beds and basins in the parish 
of Murroes, and also in the parish of Panbride, 
with additional aqueducts commencing in the parish 
of Alwyth. These are supplemental to works re- 
cently authorised. In addition the Corporation 


made with the adjoining town of Carnoustie, which 
is to be supplied from the Dundee sources. At the 
adjacent town of Arbroath a reservoir is to be 
constructed on the Moran Water, with additional 
lines of piping, supplementary to the works 
authorised in the past session of Parliament. 

The Tees Valley Water Board ask for an exten- 
sion of time for the construction of the Grassholm 
and Long Newton reservoirs, authorised respec- 
tively in 1876 and 1890; and also for a line of 
aqueducts. For the supply of Sunderland and 
South Shields four new wells are to be sunk—one 
at Butterwick and Oldacres, and the second at 
Sheraton-with-Hulam, and two more at Castle 
Eden, pipe lines and service tanks being included 
in all four instances. 





In Wales several works are contemplated. Tho 
Llandrindod Wells District Council propose the con- 
struction of conduits for taking the waters of the 
rivers Chwefri and Ithon, in the counties of Breck. 
nock and Radnor, for supplementing existing sup- 
plies. The Rhondda Urban District Councii 
propose the amalgamation of several undertaking 
and the extension of supply. The Denbigh Water 
Company will increase their capital. The Aberti! 
lery Urban District Council propose to abandon the 
works authorised in 1902, and to substitute there- 
for a scheme for taking the waters of the Tillery 
Brook, which flows into the River Ebbw, and also 
for taking the waters of the Cwmtillery Reservoir. 

The Maidenhead Water Company are extending 
the area of supply to include adjacent parishes. 
The same remark applies to the Wye Valley Water 
Company. The Hythe Corporation propose to sink 
a well and build a pumping-station to Saltwood, with 
a line of pipe to a new service tank in the vicinity, 
and pipes to the existing Saltwood reservoirs, 
thence to the Borough of Hythe. The Dorking 


| Company propose to extend their area of supply. 


The Manstield Corporation seek powers to construct 
a pumping-station at Clipstone, with an aqueduct 
to the present line of piping ; and in this case there 
is a clause to provide that the profits from the 
water and gas undertakings of the Corporation 
may be utilised for the erection of a town hall, 
museum, &c. The Higham and Hundred of Hoo 
Water Company propose to raise additional capital. 
A new company in Skegness is being arranged for 
the supply of that town and adjacent district in 
Lincolnshire, the intention being to fit pumps at 
Welton-in-the-Marsh, with two covered reservoirs 
and the necessary lines of pipes. 

At Torpoint, in Cornwall, it is proposed to con- 
struct an intake on the Withey Brook, in North 
Hill parish, with settling and filter-tanks adjoining. 
The water thus appropriated is to be passed in a 
line of pipes to a new service reservoir at Tre- 
gantle, where the overflow and wash-out will be 
located, Lines of pipes will be constructed for 
distribution purposes to Torpoint and Shevoich. 
The Morley Corporation propose considerable ad- 
ditions to their aqueducts. 

The Stockport Corporation have a Bill giving 
powers to draw on the water of the River Kinder 
prior to the completion of their authorised Kinder 
reservoir. The intake will be at Hayfield. The 
Colne Corporation is another body seeking sanction 
to temporary arrangements for water supply, and 
at the same time demanding an extension of time 
for the works authorised in 1897. The Hayling 
Company seek power to increase their capital. 

At Bangor, County Down, the Urban District 
Council have a Bill aiming at a general improve- 
ment of this watering place. The most important 
scheme is one for a new water supply to be ob- 
tained by the construction of a storage reservoir at 
Ballysallagh, Major. Of other works we note that 
new pumping-stations or reservoirs are proposed for 
the following companies or corporations :—The 
Brompton, Chatham, and Gillingham Water Works 
Company, the St. Neots Water Works Company, 
the Truro Water Company, the Urban District 
Council of Budleigh-Salterton, and the Swansea 
Corporation. 


Harpours AND PIeErRs. 


Amongst harbours, interest will be taken in the 
competitive proposals for the organisation of a new 
harbour authority for the River Thames, all the 
schemes brought forward last year being again 
introduced. The London County Council, as 
before, seek to organise a board for this purpose, 
while the Thames Conservancy have again intro- 
duced a Bill to extend their powers in the same 


desire Parliamentary sanction for an agreement direction as is proposed by the County Council. 


With this end in view, they propose to acquire the 
various docks, to widen the constitution, and to 
administer the whole of the affairs of the river from 
Teddington Lock to the Nore. There is included. 
as before, provision for deepening the water 
channel, for the levying of dues. &c. ; but as we 
discussed the subject at considerable length a year 
ago, it is unnecessary now to give details. 
The Clyde Trust seek power under a Provisional 
Order to settle a question which has excited very 
considerable local interest—perhaps also acrimony 
—by the purchase of the Renfrew Harbour unde: 
taking. This undertaking was carried throug! 


| Parliament by the Laird of Elderslie and the Ren- 


frew Town Council, and at one time the Clyde 


Trust offered to purchase the undertaking under 
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certain conditions, but although these latter were 
implemented, the Trustees deferred carrying out 
their part of the scheme, and it must be confessed 
that they lost reputation by their action. Now, 
however, they propose to acquire the Renfrew 
undertaking, aa they will then be in the position 
of owning the whole of the valuable riverside area 
for dock works in the upper reaches of the river. 
A second Bill by the same authorities is promoted 
for the reconstitution of the Trustees. 

Another scheme has reference to the Millport 
Harbour on the estuary of the Clyde. The Town 
Council is to be constituted the harbour authority, 
and it is proposed to widen the existing pier for 
68 yards of its length. Under the same Bill the 
local authorities propose to extend the boundaries 
of the borough. he’ Aberystwyth Corporation 
seek powers relating to improvements to be carried 
out there. At Portericross, on the Ayrshire coast, 
it is proposed by- Mr. William Adams, of 
Overton, who is to be appointed the ‘‘ harbour 
authority,” to construct a pier 60 yards long, and 
to widen and deepen the existing harbour. Autho- 
rity is also sought to supply steam-tugs, to appoint 
harbour-masters, &c. 

Several of the watering-places around the coast 

romote Bills for the improvement of the har- 
oor: &c.; and amongst these the’ most notable, 
perhaps, is that of Clacton-on-Sea, where, in sub- 
stitution for the present timber jetties, &., it is 
proposed to build extensive sea-walls, and to form 
promenades. Commissioners will be appointed to 
represent the urban council of the district for the 
administration of the new harbour works. At 
Ilfracombe it is also proposed to carry out certain 
improvements, and a public body will take over the 
pier, gardens, and the kursaal, and will convert 
part of the harbour into pleasure grounds, while, at 
the same time, road-widening will be undertaken 
and improved sewage arrangements made. 

At Harwich works of considerable importance 
are projected, including a dock having a water area 
of 110 acres, and an entrance lock 275 yards long 
and about 30 yards wide, connecting the northern 
side of the new dock with the River Stour. Sea- 
walls or embankments will be made from both 
sides of this entrance dock for a considerable 
distance along the river. At Craster, in North- 
umberland, it is proposed to form a protected 
harbour by the construction of a northern break- 
water 210 ft. long and a southern sea-wall 220 ft. 
long ; parts of the enclosed area are to be 
deepened by dredging. A renewal of powers in 
connection with the harbour works at Hastings is 
to be applied for. 

In a Bill promoted by the Preston Corporation, 
it is proposed to constitute that body the sole 
pilotage authority for the River Ribble, on which, 
moreover, it’ is intended to construct additional 
training walls. In Cumberland a board is to be 
formed to take over from the Earl of Lonsdale the 
Workington Harbour and Dock. The River 
Humber Conservancy is to be reconstituted, to 
make it the sole harbour authority for this river. 
The dues claimed and the rights now exercised by 
the Corporations of Hull and Goole will be trans- 
ferred to this body, and the conservator now, 
nominated by the Board of Trade, will be retired. 
The Urban District Council of Whitby have a 
Bill authorising them to take over the port and 
harbour. In Ireland the Tralee and Finet Pier and 
Harbour Commissioners are seeking powers to add 
to their number and exclude as ineligible for seats 
certain classes of traders to the port. 

{n connection with canal works, the Bridgewater 
port and navigation authorities wish to deepen and 
regularise the bed of the River Parrett, and to con- 
struct quays, &c., along its banks where such may 
be necessary. The Leeds and Liverpool Canal 
Company aim at dealing with sunken and un- 
sea vorthy boats ; at the same time they ask Parlia- 
ment to extend the time during which they may 
complete reservoirs which were authorised in 1891. 
The Medway and Thames Canal, which has only 
recently been authorised, is evidently to be sold to 
the South-Eastern and Chatham Railway Company, 
and an agreement to this effect is to be incorporated 
in the Bill to be brought before the next session of 
Parliament. A noteworthy sign of the times is the 
Bill promoted by the ‘* Weaver Navigation” for 
powers to work the famous lifts at Anderton by 
electricity. 

MISCELLANEOUS SCHEMES. 

A scheme for the organisation of a pneumatic 
parcel-delivery system in London forms the subject 





of a Bill which will awaken very considerable 
interest, and will at the same time bring the Post- 
master-General to’ book on this important subject. 
But as we have already described in ENGINEERING 
(see page 182 ante) the system which is proposed, 
it is not necessary here to give particulars. 

A scheme of much interest, if it ever gets past 
the promotion stage, is that for a Channel ferry, 
by which complete trains will be transported 
across the Channel.- Similar ferries have long been 
in use both in America and Denmark, but none 
of the waters thus crossed so far have the evil 
characteristics of the Straits of Dover. The pro- 
moters, of course, assume that the ‘saving made in 
avoiding a breakage of bulk will be sufficient to 
leave a good profit for the proprietors. 

Some important euenedanente to the London 
Building Acts are proposed in a Bill promoted by 
the London County Council. Many of the clauses 
have relation to the provision of better means of 
escape from fire, and in particular the height at 
which such arrangements become compulsory is to 
be much reduced. Other clauses are directed to 
secure a greater minimum width in new streets, 
and to limit the height’ and number of stories 
permissible in new buildings. More interest- 
ing from the engineer’s point of view are the 
clauses which foreshadow a much-needed reform in 
the methods and materials used in building con- 
struction. The present regulations were drawn up 
many years ago, when many modern systems were 
quite“unknown. Some few of these have, it is 
true, been already adopted in London, but only in 
Government buildings, over which the County 
Council has no control. All other builders have 
in consequence been compelled to adhere to 
the old and costly methods and _ materials. 
‘Skeleton ” steel structures are in future to be 
permitted. This should result in a material in- 
crease in the valuable space on the ground floors of 
high buildings, which is now diminished by the 
necessity under existing regulations of using here 
very thick walls, instead of a mere 9-in. screen of 
brickwork or cement, which is all that is necessary 
with the steel skeleton system of construction. It 
is to be hoped, however, that in sanctioning the 
new departure precautions will .be taken to insure 
that such buildings shall only be erected under 
competent engineering supervision. In America 
this has not always been the case, and some very 
serious accidents have arisen in consequence. The 
use of new materials is, as already stated, also to 
be sanctioned. Presumably, these will include 
ferro-concrete, though this valuable material is not 
definitely mentioned. 

The City of London intend to promote a Bill 
which will be very widely approved. It is to 
require the owners of houses within the city to 
provide stairways, or other means of escape from 
fire, and, with this end in view, the authorities 
will be endowed with power to provide these in the 
event of the owners failing to do so, and to charge 
them with the cost; while at the same time 
penalties may be enforced for laxity in the matter. 

The Rivers Board of the West Riding of York- 
shire are promoting a Bill to prevent the pollution 
and obstruction of streams, a reform which is very 
much needed, as demoustrated by the series of 
articles which appeared in the preceding volume of 
Eneineerine. It is also provided that, by agree- 
ment with owners and occupiers of factories, 
local trade refuse, sludge, and solid matter may 
be removed and disposed of by the authority, 
whether such refuse is, or has been, at or prior to 
the passing of the Act, discharged into the sewers 
of any of the sanitary authorities. The Rivers 
Board may, in certain circumstances, disconnect 
the drainage of factories and farms from their 
sewers, in order to secure a greater measure of purity. 
Traders, too, will be required to give notice as to 
the nature of the refuse which they are passing into 
the sewers. Various other by-laws will be arranged, 
and we hope that the effect will be to secure the 
purity of the rivers of the West Riding, without 
undue hindrance to the development of industries. 

The Blackpool Corporation propose extensive 
road-widening, and the reconstruction of railway 
bridges in connection, specially with the laying 
down of about half a mile of short lengths of 
tramways, and they mean to improve the public 
supply of sea-water for baths, &c. The Bristol 


Corporation propose the reconstruction of five 
bridges, principally over canals, and the widening 
and deepening of the River Frome. The Newcastle- 
on-Tyne Corporation give notice of a parliamentary 


scheme to acquire the Scotswood Bridge under- 
taking in order to relieve it of toll, and to enter 
into agreement for contributions by the authorities 
of adjacent districts likely to profit by this relief. 

The Halifax Corporation also seek powers fox the 
disposal of trade refuse. The Corporation propose 
to give traders the right to send their effluent into 
the sewers on certain conditions, and take powers 
to advance to the trader, if need be, the money 
necessary to establish the plant required to bring 
the effluent to a condition in which they are pre- 
pared toacceptit. They also seck powers to charge 
the trader with any extra expense they may be put 
to in purifying their sewage owing to the reception 
of his effluent. 

The Rotherham Urban District Council propose 
to acquire existing ferry rights over the River 
Arun, to dissolve the Ferry Trustees, and to build 
a movable bridge across that waterway with the 
necessary approaches. The London County Council 
General Powers Bill is, as usual, pretty extensive. 
It includes power for the reconstruction of the 
Victoria Bridge, carrying the Ben Jonson-road 
over the Regent’s Canal at Mile End Old Town, 
Stepney, the registration of employment agencies, 
the supply of electric fittings by councils of Metro- 

litan boroughs, &c. In the Omnibus Bill by the 

outhend-on-Sea Corporation, power is sought. for 
extending and improving the recreation grounds 
on the esplanade, and for the construction of lifts 
from the sands to the esplanades. : 

Omnibus ‘Bills are promoted by several «oval 
authorities, including Accrington, Aston, Bélton, 
Bootle, Bromley, Clacton, Dublin, Ealing,’ Hesste; 
Liverpool, Llandrindod Wells, Matlock Bath, 
Rhondda, Stepney, and‘ Staffordshire ‘County 
Council. In these Bills provision is made for 
by-laws connected with the supply of food, the 
regulation of street traffic, the diminution of 
noise, the prevention of the spread of infectious 
diseases, &c. There is also introduced the or- 
ganising of recreation rooms, payments to bands, 
and many other similar schemes. Several propose 
to organise superannuation funds, others to 
grant compensation for injured workmen; while 
others—notably, Accrington—wish to organise fire- 
insurance funds. Liverpool desires to register 
cafés, and even urban district councils of small 
communities are not without their aim to regulate 
the ways wherein ratepayers may spend their 
leisure. If such by-laws are not more necessary 
for one community than another, the time is pro- 
bably coming when a comprehensive Act should be 
passed, so that there may be exact uniformity in 
police regulations. An instance of this is to be 
found in the proposal of the London County 
Council to amend the law relating to the sale of 
bread in the administrative county of London, so 
as to insist (inter alia) upon all bread-delivery vans 
carrying weights and scales; if this is good for 
London, it ought to be for the whole of the 
kingdom. 

Glasgow propdéses to extend its boundary by 
including Kinning Park, of 108 acres. Bootle 
absorbs the townships of Orrell and Ford, and one 
or two other towns are also extending their borders. 
Sheffield University College is to be merged into 
the University of Sheffield; and the Middlesex 
County Council seek power to make contributions 
to the Alexandra Park and Palace. Authority is 
also sought to effect a transfer of the management 
of foreshores to the Commissioners of Woods and 
the Board of Trade, with compensation to the parties 
interested. 

The Bromley and other authorities seek power 
to own and rent motor-omnibuses. As we indicated 
in a previous article, there is no such ground for 
assent, as in the case of the municipal owning of 
tramways, which demand a special use of the 
thoroughfare; with ‘buses, on the other hand, 
there is no hindrance, so far as Parliament is 
concerned, to anyone conducting such services, and 
therefore this departure on the part of Bromley, 

articularly as it does not own tramways, is a move 
in the direction of municipal trading which ought 
at once to be checked. 








Petro. Exectric Cars.—Commencing with this month 
the service of steam-driven trains on the North-E,stern 
Railway Company’s branch from Killinghum Junction to 
Port Clarence will be superseded by a service of petrol 
electric autocars, the introduction of which will afford a 
more frequent and economically-worked train service. 
| The petrol electric autocars each accommodate about 
| 50 engers, and are the only self-prorelled vehicles of 


| this type in operation in Great Britain, 
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NOTES. 
Scots Nationa ExuHrsrrion. 

Ir has been decided to have an Exhibition at 
Edinburgh on a site at Coltbridge-Murrayfield, 
closé to the centre of the city, in the year 1907, 
the principal movers in the matter being the 
Edinburgh Merchants’ Association, who success- 
fully ran the Exhibition of 1886. A circular pre- 

red by one of the vice-presidents, Mr. W. 

indsay, has been issued. It is not clear whether 
this document indicates the official view as to 
the scope and general scheme of the Exhibi- 
tion, but we fear that the project will be. of 
limited success unless a broader view is at once 
assumed. The idea, according to the circular, is to 
have an essentially Scotch Exhibition, England, 
Wales, Ireland, and any foreign country partici- 
pating being relegated to annexes, ‘‘ wherein 
to show their progress during the last two cen- 
turies.”” Many Scotchmen are patriotic, and have 
well-defined views of the place of their country 
among the nations; but they have still a lurking 
suspicion that there is, without the gates, some 
lack of appreciation of the national qualities, and 
this spirit dominates the circular which is issued. 
The exhibition is to be ‘‘a practical demonstration 
to the world that the national life of Scotland is 
still as active as ever.” This is the sort of thing to 
bring about a repetition of the failure of the 1890 
Exhjbition at Edinburgh. Mr. Lindsay’s other 
‘suggestion, that ‘the scheme should follow the 
lines ,of a comparative exhibition, showing the 
_** evolution and progress of the centuries,” is much 
‘more attractive, He would have, placed in 
chronological ‘order, exhibits illustrative of the 
growth of spinning, marking the successive steps 
from the old wheel and distaff to the modern high- 
speed mule ; from the old-world cruisie lamp and 
tinder-box to the brilliant electric light ; from the 
old stage coach to the railways and motors ; and 
so with mining, shipbuilding, and many other de- 
partments of industrial activity. Unless, however, 
the scheme is to be more than Scotch, it seems doubt- 
ful if adequate representation can be given to the 
developments to the present-day success in these 
departments of applied science. There is, of 
course, no reason why Scotland should not have a 
predominance at the Exhibition, but this should 
not be at the expense of a complete and efficient 
display in the various departments. One direction 
in which Scotch life may very properly be illus- 
trated is indicated in connection with the amuse- 
ment programme, where it is suggested that Gaelic 
mods, instrumental and vocal competitions, tourna- 
ments, feats of arms, gatherings of the clans, &c., 
may be held. 


ExHavust-SteaAM TURBINES IN STEEL Works. 


It is now a good many years since Mr. Druitt 
Halpin proposed a system of thermal storage for 
rendering available for power purposes steam pro- 
duced at times when it could net be immediately 
utilised. The proposal, as made, had special refer- 
ence to reducing the boiler capacity needed to 
carry the load on an electrical station at the time 
of maximum demand. The principle is, however, 
available in other circumstances, and in a paper 
read before the West of Scotland Iron and Steel 
Institute on Wednesday last, Mr. P. J. Mitchell 
described the plant by which Professor Rateau has 
rendered available the very large quantities of 
exhaust steam now wasted at large collieries and 
iron works. It should be noted that it is more 
economical to use this steam in a turbiné than it is 
to merely fit the engines with a condenser, since, 
when it comes to dealing with steam at low pres- 
sures, the very best reciprocating engine is easily 
distanced by even an inefficient turbine. The diffi- 
culty to be met lies, however, in the fact that at 
rolling-mills and steel works the supply of exhaust 
steam is very fluctuating ; and though the waste 
may represent 1500 horse-power or more, some 
method of thermal storage is essential if this is 
to be commercially available, as the demand for 
power is a constant and not a fluctuating one, or, 
at least, such fluctuations as exist cannot be ex- 
pected to synchronise with those in the supply 
of exhaust steam. Three patterns of ‘ thermal 
stores,” or regulators, are used by Professor 
Rateau. In the one case the regulator consists 


of a large vessel filled with cast-iron trays con- 
taining water, in which is stored up the surplus 
energy received at times of large supply of exhaust 
steam, to be evaporated off again at times when this 





is deficient, so that a supply which is: practically 
steady is supplied to the jehine. In another pattern 
the vessel is filled with masses of scrap iron. In 
both these cases the large quantity of metal present 
greatly facilitates the rapid interchange of heat. In 
the third pattern the heat is stored in water as in 
the Druitt-Halpin system ; but to insure a rapid 
interchange of heat between the steam and the 
water the exhaust steam is introduced below 
the surface of the latter, into which it esca 
by a series of small orifices so arranged t 
the water is kept in a state of constant agita- 
tion. With a steam supply at. 29.4 lb. absolute per 
square inch, and a vacuum of 25 in., the consump- 
tion in the turbine per electrical horse-power is 
only 20.1 lb., whilst with steam at 14.7 lb. absolute 
and the same vacuum, it is 26.5 lb. per electrical 
horse-power hour. 


Exectric Ienrrion 1x Moror-Cars. 

The most troublesome part of a motor-car is the 
electric ignition., The difficulties connected with 
it are not usually very serious, but they are often 
exasperating and awkward to locate. Terminals 
work loose, wires break,-insulation rubs off, and 
not infrequently the spark plays over the outside 
of the cylinder instead of confining itself to the 
inside. Oil.and soot sometimes coat the terminals 
and put an end to the sparking altogether. In 
many ways, which are only learned by painful 
experience, it is possible for the electric arrange- 
ments to fail to act, and hence when if was 
announced that Sir Oliver Lodge would read a 
paper last Monday, before the Automobile and 
Cycle Engineers’ Institute on ‘‘ Ignition as Ap- 
plied to Internal - Combustion Engines,” there 
was a large gathering to hear what he had to say. 
It is always a pleasure to listen to Sir Oliver Lodge 
when he is speaking on scientific subjects, for he 
sheds light on all matters that he deals with. On 
Monday he explained the principles governing the 
ignition of inflammable mixtures of air and gas or 
vapour, and also briefly described the existing type 
of apparatus. The most interesting part of the 
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lecture to the practical motorist dealt with a 
new form of ignition apparatus, which should avoid 
some of the difficulties of those now used. In 
principle it is illustrated in the annexed diagram, in 
which a coil is shown charging two Leyden jars, 
the outer coatings of which are connected by a 
leak, such as a piece of wet string, or other bad 
conductor. When the jars are fully charged, they 
spark across at A, and at the same time there is a 
second spark of violent character at B. This 
latter completes the discharge circuit, and if it be 
prevented from taking place, the spark at A 
becomes very tame. The discharge is of an oscil- 
lating character, and of great frequency, so that 
it ceases to obey the laws which control ordi- 
nary current, and assumes a character which is 
exceedingly well suited for motor-car practice. 
During the charging of the jars the wires 
connected to B are at zero potential, and there- 
fore do not need insulation; neither do they 
need insulation during the minute fraction of 
a second when the discharge is taking place, for 
the current cannot be tempted to leave the wire or 
avoid the spark-gap. Sir Oliver put the gap B 
below water, together with a portion of the naked 
wires ; but the sparking went on equally well until 
the tumbler containing the water broke. He 
plastered the knobs with oil and lampblack, and 





even connected them with a piece of lamp carbon ; 
but the spark went on quite merrily nevertheless, 
It has long been known that an oscillating current 
of high frequency will keep to a straight conductor 
in a wonderful way ; but this is the first time that 
it has been pointed out that this quality will be of 
great value in carrying a high-fension current into 
a motor-car cylinder, and preventing it from flash- 
ing over the porcelain plug. Sir Oliver, or his son 
(we did not quite understand which), has devised a 
coil and jars suitable for attachment to a motor-cay 
splash-board. 


Tae Antarctic Expeprrron. 


At the Camera Club on Monday iast, the 5th 
inst., Kngineer-Lieut. Reg. W. Skelton gave a 
brief but very interesting résumé of the doings of 
the Antarctic Expedition, organised primarily by the 
Royal Geographical Society, and supported by the 
Admiralty, and which has recently returned to 
England, after being frozen up for two winters in 
the impenetrable ice. The Expedition attained 
excellent results and reached. further south than 
any previous party. Lieutenant Skelton dealt with 
the construction of his ship, the Discovery, which 
was built at Dundee, on the lines of a whaler, and 
whose timbers varied from-11 ft. thick at the cut- 
water to 3 ft. or 4 ft. at the sides; he also spoke 
of her arrangements for living-quarters and stores, 
and her supply of coal for steaming and warming, of 
which supply she burnt, whilst frozen up, 40 tons a 
year. Asdarkness is more or less continuous for four 
months of the year in that region, the problem of 
lighting for those on board was one that demanded 
considerable attention. The luxury of electric light 
having been thought of, a Canadian windmill was 
taken out to drive the generator ; but after all the 
difficulties of erecting a metal structure in a tem- 
perature of some degrees below zero, the first 
blizzard swept it away from the deck of the vessel 
and wrecked it utterly; after this, paraffin was 
used for a year, and then, as a store of calcium car- 
bide had been provided, acetylene gas was resorted 
to. Inthe opinion of the lecturer, this latter method 
of lighting was the ideal one under such circum- 
stances. From the date of settling down for the 
winter quarters until the expedition left for Eng- 
land, meteorological, ileadaaenl, and magnetic 
observations were taken every two hours. Natural 
history work was also undertaken, but the sledging 
surveys formed the hardest toil for the various 
parties from the ship’s crew (numbering 46); a 
unit of three men was decided upon, the arrange- 
ments being such that each sledge carried the fur 
sleeping suits, a tent of Willesden canvas, provi- 
sions, paraffin and stove, log-book and instruments, 
&c. The most southerly point was reached during 
the second year by Captain Scott and two helpers, 
who dragged their sledge some 200 miles beyond 
the points heretofore reached, but returned to the 
ship with one of the party disabled and unfit 
to help drag the sledge. In the summer after 
the second winter the relief ships reached the 
neighbourhood of the expedition, but the ice was 
still packed round the vessel. Orders were sent 
to transfer all specimens, instruments, records, 
&c., to the freshly arrived ships, and abandon the 
Discovery if necessary ; after a great deal of the 
transferring had been done a gale sprang up, and, 
fortunately, loosened the ice, and the vessels came 
together and sailed for home. In the opinion of 
Lieutenant Skelton, there is no reason why a 
properly equipped and organised expedition on 
sledges should not penetrate much farther into the 
extreme southern solitudes. The great hope, how- 
ever, of the lecturer was in an automobile of some 
description, as the quantity of petro] which could be 
carried promised so much more power for its weight 
and bulk than the other sorts of fuel or food, and he 
trusted that the inventor would overcome the very 
great difficulties in the way of a successful tractor, 
which was needed. The lecture was illustrated by 
very many excellent lantern-slides, whose beauty 
and technical perfection bore testimony to the 
wonderfully efficient manner in which the whole 
expedition had been carried out. 





Coat IN CUMBERLAND.—Coal has been reached by 
borers for the Oughterside Coal Company between 
Aspatria and md ae The coal won is the ten- 
quarter seam, which has been reached at a depth of 
rather over 60 fathoms. The quality of the coal, judging 
from what has come to bank, is . The full thickness 
of the seam has not yet been ascertained ; but it is known 
to be over 5 ft. A new colliery is to be established at 
Row Brow, Dearham, by Mr. E. Gregory and others. 
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250-HORSE-POWER. GAS-ENGINE. 
CONSTRUCTED BY MESSRS. J. E. H. ANDREW AND CO., LIMITED, REDDISH, STOCKPORT. 





Ws have recently inspected at the works of Messrs. | 


point to drain the heated water. Six gallons of water 


J. E. H. Andrew and Co., Limited, at Reddish, near| per hour are required a horse-power for a large 
oO 


Stockport, a gas-engine of 250 indicated horse-power, | 
which contains Several constructional details of interest. | 
The engine, in its general type, is one of those with 
two cylinders set opposite to each other, wita the 
crank-shaft placed in the centre. The bed is of a 
massive type, and all the bearing surfaces are of large 
size. Provision is made for ample and continuous 
lubrication of all working parts by means of a small 
rotary pump connected to various points by delivery 
pipes, the excess of oil being returned to a collecting- 
tray after being sieved through a gauze sieve. The 
flew is controlled by means of.regulating-taps. The 
pump is fitted with a free wheel to enable the atten- 
dant to fill up the lubricating-tubes on starting the 
engine, or at any time when there has been a drain 
from the pipes which has not been compensated for. 
The pump and the taps are adjusted to enable the 
oil to be applied at the right moment for perfect 
lubrication, the pump enabling this to be easily 
done. The design of the cylinders and the arrange- 
ment of the valves are novel and effective. The 
exhaust. and delivery valve ports are placed at one 
end of the cylinder directly opposite to each other, 
the inlet valve at the topmost point and the exhaust 
at the lowest, both being of ample area. By this 
arrangement it is claimed that a more direct and, 
therefore, better flush is obtained, thus enabling a 
better clearance of the cylinder, which is of material 
advantage. The design of the cylinder enables it to 
be bored throughout at one setting, and the combus- 
tion chamber, being machined, is more readily and 
effectually cleaned. The air-valve and the magneto- 
ignition plug are also placed opposite to each other 
in the cylinder end, and are fitted and constructed in 
such a manner that no space is left for gas to lurk in. 
When the cylinder-cover is taken off, direct access to 
all parts of the cylinder is obtained. The position of 
the valves helps to aid cleaning materially, which in 
actual work is a matter of great importance. 

In order to keep a uniform temperature, the exhaust- 
valve works ina barrel, which is carefully proportioned 
so as to avoid uneven strains. It is kept cool by a 
constant flow of water, and any expansion or contrac- 
tion that takes place does so evenly, owing to the 
symmetry of the casting. The cylinder-cover is also 
Water-jacketed. A continuous flow of water is main- 
tained throughout the exhaust-valve and box through 
which the water is first directed, and subsequently 
through the cylinder-cover. The cylinder is also 





water-jacketed, and pipes are provided at the highest 


engine. Two services of water are supplied to the 
engine—a main service and a secondary service. 

The valves are operated by a neatly-designed rock- 
ing-lever made of steel boiler-plates, egos a light 
but strong frame. There are two cams a oyed to 
each cylinder, and they act upon a steel roller borne 
by a pin in the pears pee Special lubricating 
arrangements are provided to insure an — supply 
of oil to the interior of the bowl. A small governor 
of the usual hit-and-miss type is fitted to control 
the gas supply. 

The mechanism operating the magneto-igniter is of 
rather novel construction, being angy Spr sive to 
enable the exact moment of ignition to accurately 
regulated. A vibrating rod carried by two short arms 
is used. The fulcrum of the rod is determined by a 
small eccentric mounted in and carried by the bracket, 
which also carries the pivot of the two short arms. 
The eccentric can be adjusted by a toothed quadrant, 
so that the position of the fulcrum of the rod is varied 
at will. The upper end of the rod, when vibrating, 
comes into contact with a trigger and operates it, thus 
causing the armature to rotate and produce a spark, 
after which the release of the trigger again breaks the 
circuit, This action is almost simultaneous, and can 
be very exactly regulated as to its period. 

The action of the valves is aided by springs, which 
are placed in full sight, and are easily accessible. Two 
springs, equidistant from the valve-spindle, are used, 
being coupled to a cross-head fastened on the gos 
thus giving a straight and even pull. All. this 
mechanism is in full sight. The air and gas-valves 
are separately aceirotlan The whole of the parts run 
very easily during working. 

In starting up the engine an independent supply of 
compressed air is used, there being a special valve 
provided, which, while the engine runs slowly, is 
open, but which, when the speed increases and 
approaches its normal, is automatically closed. A 
small engine is employed to work the air-compressor 
to start the engine. These are sent out with large 
engines. The air thus used tends to flush out the 
engine cylinder as well as to start the engine. 








INDUSTRIAL NOTES. 


Tue Labour Department of the Board of Trade has 
performed a useful service in publishing, in a reduced 
size, the ‘‘ Statistical Charts for the St. Louis Ex- 
hibition.” They were prepared, in the first instance, 
for the Great French Exhibition, and attracted con- 
siderable notice. They are now brought down to date 
—that is to say, to the close of 1903. The department 
has acted wisely in giving in full the statistical tables 
upon which the charts are constructed and are designed 
to illustrate, so that the reader can contrast the one 
with the other. There are in all 28 charts and 
29 statistical tables, the last giving the estimated 
population of the United Kingdom in the middle of 
each year from 1853 to 1903 inclusive. In that period 
the increase has been from 27,542,588 to 42,372,556—an 
increase of 14,829,968 in 50 years, notwithstanding 
the vast exodus by emigration within that period to 
America, Australia, South Africa, and elsewhere. 

The charts and tables comprise the occupations of 
the people at the date of the census of 1901, arranged 
in 14 groups of trades or occupations ; these cover all 
the chief and minor industries. Then follows fluctua- 
tions in the number so occupied in the seven principal 
groups of trades—1851 to 1901. The next deals with 
the average monthly and average percentage of un- 
employed in certain trade unions—1888 to 1903. The 
fourth deals with changes in the rates of wages, or 
fluctuations in wages—1874 to 1903 ; the rates in 1900 
are taken as the basis of comparison—100 —the rates 
in other years being showr in proportion—that is, per 
cént.—according to that basis. “Changes in wages are 
shown in five subsidiary charts—a, 6, c, d, and e. 
Then follows a special chart for a longer period—1850 
to 1903—dealing with agricultural wages in England 
and Wales, based on returns from 67 farms, each cover- 
ing the full period of 54 years. 

Six charts—VII. to XII.—deal with prices (whole- 
sale) with subsidiary charts; prices of wheat and 
bread ; retail prices in London, with fluctuations, 
Some of these charts cover a long period—100 years ; 
others from 1871 to 1903, and others from 1877 to 1903. 
Food consumption and raw materials occupy a first 
place. Consumption of foods and drinks is dealt with in 


It will be noticed that all the valve and lubricating | three charts—XIII. to XV. Then follows pauperism— 
gear is placed at one side of the engine, and is in full) XVI.—1855-1902. Then follow foreign trade—XVIT.— 


sight and easily accessible—a point of some importance 
in work. The whole of the parts are, indeed, admir- 


ably accessible throughout, and this is one of the chief | 


features in an engine which is an excellent specimen 


of good design. 


imports and exports—1854 to 1902; shipping—XVIIL.; 
1854-1902; and railways—1854-1902. In XIX. and 
XX. we have production and home consumption—coal 
and iron, cotton and wool, and tonnage of vessels 
built in the United Kingdom, excluding war vessels 
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built for the British Navy. Tne whole of the fore- 
going arc valuable for reference to all who take an 
interest in general public questions, some of them 
being of special interest at a time when the fiscal 
policy of the British Empire is being debated. 

Charts XXIII. and XXIV. deal with trade unions, 
from 1893 to 1902 inclusive. In these are given the 
membership of all unions, classified by trades, the 
membership in each year, and the mean for the ten 
years; also the expenditure of 100 of the principal 
unions on labour disputes, and for provident benefits ; 
also the cost of management. Charts XXV. and 
XXVI. deal with co-operative societies, their growth 
since 1862, and their character—distributive and pro- 
ductive. Charts XXVII. and XXVIII. deal with 
fatal accidents in connection with industrial under- 
takings, in so far as these are covered by legislation. 
It will be seen that the charts and tables cover a wide 
area, and embrace most of the subjects which are of 
public interest in connection with trade and industry, 
and indirectly with the social condition of the people. 
The facts and figures are to be found in other official 
publications, but here they are in a handy and avail- 
able form. 

The chart and table relating to fluctuations in em- 
ployment are valuable at the present time, showing 
as they do, month by month, and the mean in each 
year from 1888 to 1903 inclusive, the proportion of 
unemployed trade-union members in all the unions 
making such returns. The highest mean was in 1893, 
when the proportion was 7.5 per cent. ; the next highest 
was in 1894, when it was 6.9 per cent., that of 1892 
being 6.3 per cent. In 1895 it was 5.8 per cent. From 
that date the lowest was in 1899, when it was 2.4 per 
cent., while in 1903 it was 5.1 per cent. The mean 
proportion in the eight years 1896 to 1903 inclusive 
was 3.9 percent. This is not an exceedingly high 
average, though it is a regrettable one for skilled men. 
Of course, the percentage in the present year will be 
higher ; only once in ten months did the proportion 
fall below 6 per cent. Wages, however, kept 4< 
from 1900, when the standard high rate was 100, by 
which all other years were gauged from 1874 onwards. 
The mean rate for all the trades scheduled was 99.07 in 
1901 ; in 1902, 97.78 ; and in 1903, 97.20. The highest 
previously in the thirty years was 95.37, which was in 
1899. The building trades kept steady at 100, as 
tlso did the textile workers; agricultural labourers 
were higher in each of the last three years—101.13 
steady. In the engineering trades the rates were 
100.29 in 1901 and 1902, but in 1903 they fell to 99.93. 
It is a remarkable fact that never before in any indus- 
trial crisis, when the cry of bad trade was general, 
were the rates of wages so well maintained, This is 
doubtless due to the fact that employers and em- 
ployed better understand each other, and there is less 
disposition to press down wages than was the case 
some years ago, and notably in the first half of the 
nineteenth century. 

The charts and tables relating to prices are useful, 
but they must be taken with caution in so far as the 
prices charged to consumers are concerned. The prices 
of wheat are given from 1800 to 1903 inclusive; they are 
gazette prices. The price of household bread is given 
for London, but in the earlier years these prices were 
regulated by the Assize of Bread. In the years 1841 
to 1846 the price of the 4-lb. loaf was certainly 
higher in Bristol, and most likely in most other 
towns. The tables of wholesale prices do not tell the 
story of retail prices, though they may, in a wide 
sense, indicate them approximately. These figures 
only start with 1871; retail prices in 1877. In five 
years only do they fall below the basis of 100. Since 
1900 the rates have been 3.6 per cent. above the basis 
rate. Beef, mutton, bacon, and butter have fluctuated 
to a larger extent—-1886 to 1903. Tea has been at par 
since 1899 ; sugar greatly above par ; bread above par 
in 1902 and 1903, and flour since 1900. The consump. 
tion of tea hasincreased largely since 1854 —from 2.24 lb. 
per head to over 6 lo. during the last four years ; 
sugar from 33 23 lb. to 79.60 lb. per head ; cocoa from 
0.16 lb. to 1.20 1b. per head. Coffee has decreased in 
consumption, but there are causes for this. Currants 
and raisins have increased from 1.65 lb. to 4.52 1b. per 
head. Tobacco has not largely increased, and beer 
has only increased from 27.79 to 29.95 gallons per head 
since 1880. But then the consumption of spirits has 
largely increased. As régards pauperism, the rate per 
10,000 of all classes was 55.9 in 1855; in 1902 the rate 
was 24.4; able-bodied pauyers, England and Wales 
only, 8 2 per 10,000 in 1855, and 3 in 1902. This is in 
proportion to population in both cases, s> that the 
position has greatly improved. Generally the charts 
and tables show improvement in the social condition 
of the people ; but they underrate the extent. Those 
who deplore the condition of the masses now would 
- horrified if they really knew what it was prior to 

850. 


The report of the Associated Iron-Moulders of Scot- 
land is more reassuring this month than of late. 
There was an increase of 113 in membership, and an 
increase of 117 in the number of employed, instead of 








a décrease, as in some months of the year was re- 
ported. The report says :—‘‘ Not only do we show 
this favourable condition, but the figures given now 
as to our working membership (that is, those in employ- 
ment) is the highest recorded during this year.” The 
net income for the month was 2808/. 3s. 8d., the expen- 
diture 1928/. 18s. 2d., showing a gain of 879/. 53. 6d. 
in the month. But of this balance in favour of the 
union, 787/. 17s. 5d. was interest derived from invest- 
ments which fell due within the month. Still, after 
deducting that amount, the increase in funds of in- 
come over expenditure was 91/. 7s. 7d. The aggre- 
gate balance stood at 78,069/. 12s. 3d., or at the rate 
of 11/. per member. As regards the state of trade, the 
report states that ‘‘ trade is still, notwithstanding all 
stories to the contrary, fair with us, though this at all 
times is the worst season of the year to look for an up- 
ward tendency.” The executive councils of the English 
Ironfounders’ Society and the Iron-Moulders’ Associa- 
tion have concluded a working agreement with the 
view of a closer relationship between the two unions. 
The working terms of this agreement begin to operate 
on and from March 1, 1905. The members of the two 
associations will have to formally sanction the arrange- 
ment by vote. One of the unions boasts of an unin- 
terrupted existence of 94 years, the other of 73 years ; 
so that both have reached a ripe old age; they are 
both vigorous and fairly wealthy as regards accumu- 
lated funds. 


The report of the National Union of Boot and Shoe- 
makers is again depressing by reason of slackness of 
employment. Speaking gererally, it says :—‘‘ The 
depression is general, not alone in Britain, but, as we 
read day by day, on the Continent and in America.” 
It goes on to comment upon the schemes of social 
reformers and philanthropists, each of whom are try- 
ing ‘‘to prove that something must be done—but 
what?” It states ‘‘that our larger towns are over- 
crowded, and our industries are flooded with labour, 
the consequence being that there is congestion in the 
centres mainly occupied by workers.” The latter 
statement that the boot and shoe trades are over- 
stocked with workers was commented upon recently 
by a large manufacturer, who pointed out that in 
Leicester it was essential that new avenues to em- 
ployment should be found, for production had outrun 
consumption. The increase of machinery enabled 
producers to overstock the trade—a notable fact in 
this industry. There was an absence of ‘disputes in 
the month, at which the council rejoice. It seems 
that some of the members injured in the course of 
their employment have failed to give notice thereof in 
time, so that they are debarred from compensation. 
They are again cautioned against this. The working 
agreement between the union and employers engaged 
in Government contracts is referred to, and the depu- 
tation to the Financial Secretary to the War Office is 
reported. The two parties to the agreement—that is, 
a statement list of prices—desire that the Government 
shall adopt it as the recognised price, to be inserted 
in all future contracts. A difference of opinion on the 
of one member of the deputation helped the 

inancial Secretary to decline to accept the statement. 


Mr. John Wilson, M.P., continues his narration of 
his visit to the United States in the Durham Miners’ 
** Monthly Circular.” In this he comments upon the 
process of electing the President, the racial, or coloured, 
question, and education. As regards the President, 
Mr. Roosevelt, Mr. Wilson admires the man; but he 
is not at one with him on matters of policy, especially 
as respects free trade and war burdens. He is out- 
spokenly strong on the racial question—the antagonism 
of the whites to the coloured population. This 
antagonism increases in virulence as you go farther 
south. He is especially severe upon the manner in 
which the franchise is restricted, not by law, but by 
brute force—the revolver at the polling booths. The 
education test, he affirms, is used to disfranchise, and 
the property qualification restricts it still more. The 
coloured population is favoured as domestics and as 
workers, but not as citizens. On matters educational 
Mr. Wilson heartily approves American methods, except 
where, in the south, the negro is excluded. Many 
cases of compensation for injuries under the Work- 
men’s Compensation Act are dealt with, the amounts 
in each case as agreed to being given. Two cases of 
fatal accidents were disallowed, and eight were dis- 
cussed but adjourned. The question of voting in 
cliques, as appears to have been done at some groups 
of collieries, is condemned as injurious to the general 
policy of the union and of the wages board. The 
report comments adversely upon some strictures made 
on the sick department of the Durham Miners’ Asso- 
ciation by the Grand Master of the Manchester Unity 
of Oddfellows; these were adverse to the policy of 
the union. 





There seems to have been a real turn in the tide in 
respect of the iron and steel trades, though it flows 
slowly for the time being. In the Wolverhampton 


district there are reports of numerous inquiries in view 


of contracts for delivery early next year. In severa' 
instances substantial orders have already been secure), 
Quotations are firmer, with an upward tendency. 
Reports from Birmingham state that the market w: 
active and prices well maintained, with an upwai 
tendency. Ironmasters have contracts on hand :.; 
keep the mills and forges in full work till the dawn 
the new year. More general reports relating to ti 
Midlands state that the leading makers of pig an. 
finished iron have sold the whole of their output {0 
the present year, and that some of them are wo! 
booked for the new year, and, further, that the ho! . 
days will have to be curtailed. There has been, ai! 
still is, an extending inquiry for finished iron, both «; 
the best and common qualities. Some makers of the 
latter are even asking for an advance of 2s. 6d. per 
ton. Engineers and bridge-builders are buying more 
heavily, but chain cable and anchor makers complain 
of depression. At the meeting of the Midland Wages 
Board the report of the accountants was presente). 
There was an increase in the output of 2207 tons, but 
the average selling price was Is. 2d. per ton lower than 
in the previous two months. Ironworkers’ wages, 
however, remain as before —8s. 6d. per ton for puddling, 
other wages in proportion. The standing committee 
of the Board have received replies from all the firms 
circularised as to the continuance of the Board, and 
they report in its favour. The matter will be con- 
sidered by a full Board on the 12th inst. It is said 
that the proposal to continue the Board is ‘generally 
approved by the employés in the district, although 
some of the firms refuse to join the Board. 


The position of the iron and steel trades in the 
Lancashire districts has improved, as in the Midlands. 
There was a firm tone on ’Change last week, and it is 
said that large buying was reported in certain quarters 
during the week, and some makers, it is said, declined 
to book further orders for the present, preferring to 
await the turn of events. There was, however, another 
side to the question: buyers of forge iron held back, 
on the supposition that the boom was destined to 
be of short duration. In the enginecring and allicd 
trades there has been but little change, with no 
material improvement in the textile-machine-making 
sections, but the outlook is better. 


The wages dispute on the North-East Coast in the 
shipping trades is not likely to develop into a very 
severe struggle. The boiler-makers and iron-ship- 
builders agreed to the terms of the employers provided 
that the reduction did not come into force until the 
first full pay-day in January. To this the employers 
consented. The labourers accepted the compromise, 
and the employers agreed that other trades shall not 
suffer a reduction until the date named. The smiths 
and strikers, on the other hand, resclved to strike on 
the Tyne, Tees, Hartlepool, and at Sunderland. The 
shipwrights, joiners, and driilers on the Wear also 
refused the employers’ terms. But these, it appears, 
will take another vote of their bodies on the question, 
seeing that all the other unions have agreed to the 
compromise. This sectional strike on the Wear in- 
volves about 1200 men, and throughout the North-East 
district some 2500 men ; but if the stoppage continues 
many more will be involved. 





Lord Milner’s report upon the effects of the impor- 
tation of Chinese labour into the Rand districts is 
much more favourable than that of his critics. He 
states that the introduction of 7000 Chinese led to an 
increase of 1000 white workmen. He went on to argue 
that for every 1000 white men employed in the mines 
an equal number would be required as artizans and 
traders. All told, he said, at least from 8000 to 
10,000 white people have found employment as a 
result of yellow labour. 

The Australian Commonwealth House of Represen- 
tatives has rejected by a considerable majority the 
Senate’s amendment to the Arbitration Labour Bill, 
in favour of including rural labour and domestic 
servants within the provisions of that measure. ‘The 
minority who supported the Senate’s amendment con- 
sisted solely of the Labour members in the House of 
Representatives. 





The result of the referendum on the wages question 
in Scotland has been practically a unanimous vote by 
the miners to accept the proposals of the Conciliation 
Board for the regulation of miners’ wages in all the 
Scottish districts. Some 80,000 miners are affected 
by the decision. 

At a mass meeting of miners employed at the 
Fryston Collieries, near Pontefract, where work hes 
just been resumed after a strike lasting nearly a year, 
a very strongly-worded resolution was passed agair-( 
agitators. The resolution declared that the men cou!\! 
get far better treatment from the management wit):- 
out the assistance of agitators. It also declared in 
favour of managing the affairs in the district without 
leaving them in the hands of men whose object is io 
live without working. 
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THE VENTILATION OF TUNNELS.* 
By, CHARLES S. Caurcuitt, M. Am. Soc. C.E. 


A. CAREFUL study of the progress, made in tunnel-ven- 
tilation during the last ten years brings out clearly the 
following facts :— 

|. Heavy increase in railroad traffic has made necessary 
the installation of ventilating systems in tunnels which, 
originally, were free from serious heat or accumulation of 
foul gases. 

®, This same increase has shown the fallacy of ‘‘hit-or- 
miss” ventilation, and’ also of the system of ‘‘ wire- 
drawing” mixed air and gases through a small shaft from 
a tunnel of large section. It has also oe that mecha- 
nical plants which were once measurably satisfactory are 
row wholly inadequate. 

3. The public has become more critical, and what was 
once satisfactory is no longer accepted as good ventila- 
tion. 

1, The accidental stoppage, at an intermediate point 
in a tunnel, of trains equipped with either steam or elec- 
trical power has shown the importance of the frequent, 
complete, and positive change of air in every part of a 
subway or tunnel. es 

Transportation companies have been seeking improve- 
mant in two ways :— 


The indirect way—of decreasing the caus) of noxious | 


gases —has led to abandoning the use of soft coal in some 
tunnels, and the substitution of anthracite coal; next, 
coke; and, finally, liquid fuel; and the last resort in this 
line is the substitution of electric for steam power. 

The direct way has resulted in the installation of 
mechanical plants of increased power and efficiency, 
which furnish positive and well-controlled -ventilation, 
such as demanded. 


TUNNELS IN WHICH THE VENTILATION IS IMPROVED BY 
InprrEcT MEANS. 


Arlberg Tunnel, on the Arlberg Railroad, between St. 
Anton and Langen, is 6.4 miles long, and has a sec- 
tional area of 442.6 square feet. Beginning at the eastern 
end, there is an ascending grade, in tunnel, of 0.2 per 
cent. for 2.6 miles, the remainder of the tunnel being on 
a descending grade of 1.5 per cent. to St. Anton. Of 
natural currents in this tunnel, those from the west pre- 
dominate ; but there is often a complete stoppage of cur- 
rents for a3 long as three or four hours during the period 
of reversion in the direction of the current. 

As early as 1835, with moderate traffic, it was found 
to be impracticable to use coal for fuel-in this tunnel, 
and coke was substituted. Beginning with 1890, several 
men were overcome with gases. The first remedy was to 
dry the coke and then use it while passing through the 
tunnel; the next was to keep trains one hour apart ; but 
serious accidents to employé: still occurred. An experi- 
ment was then tried of conducting fresh air in a pipe 
laid along the masonry to a point far towards the centre ; 
but, this not being successful, petroleum fuel was tried 
in 1894. This proved so satisfactory that, in 1896, all 
locomotives were equipped for petroleum as a fuel, and 
its use in Arlberg Tunnel has since been continued. 

The tunnels of the Metropolitan Railway, London, 
though partially ventilated, were the subject of serious 
complaints in 1897. The substance of the Report of the 
Special Committee, named by the London Board of 
Trade in 1897, to examine these tunnels, was as follows:— 

With a traffic of 40 trains per hour as a maximum, 
natural ventilation is quite impracticable, and mechanical 
ventilation must be carried on.on a large scale. 
existing system of wire-drawing the air and gases from 
the large tunnel section of the Metropolitan District 
Railway Tunnel, through two openings about 8 ft. in 
diameter, and discharging them above the tops of the 
houses, was found quite inadequate. The existing traffic 
demanded a complete change of air in the tunnel every 
2.5 minutes, or in the time required by a train to pass 
through the tunnel. A ventilating plant was suggested 
for each 0.5 mile section, to be located in the middle 
thereof ; the stations to furnish inlets for fresh air each 
0.5 mile, and the outlet shafts to have an area equal to the 
tunnel section, and be carried above the tops of the 
adjacent houses. The ventilating plant of each 0.5-mile 
section would: be required to remove about 295,000 cubic 
feet of air per minute. This system was estimated to be 
very expensive. 

‘This same Committee found the South London Electric 
Railway parallel tunnels, although equipped with frequent 
connecting cross-shafts between stations, to be musty, 
heavy, and oppressive ; and mechanical ventilation was 

ommended for these electric-power tunnels. 

In conclusion, this Committee stated the most satisfac- 
tory plan to be the adoption of electric traction in all 
\tetropolitan tunnels, which recommendation is being 

rried out. 

Che City and South London Railway line, at the out- 

‘, Was constructed for the use of electric power. The 

n tunnels, or tubes, being only 10 ft. 2in. inside dia- 
‘eter, 16 was expected that the trains themselves would 
irnish ventilation, on the so-called plunger system ; but, 
ider moderate traffic, the air in these tubes was declared 
be poor; and early in 1902, through some slight de- 
nsement of traffic, a train was stopped between stations, 

id the air at once became more oppressive than the re- 

vter had ever experienced from coal umes in the Metro- 

‘itan tunnels. It was found that the piston action of 


uns in these tunnels often drove the vitiated air back- | 


ventilation. During 


verd and forward without ee 
so as to change the 


‘U2 @ ventilating-fan was install 
¢ in the tubes periodically. 
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The Mersey Tunnel, at Liverpool, is 2 miles long, with 
an interior width of 26 ft., and 3 per cent. grades descend- 
| ing from both sides co pass under the River Mersey. The 
area of the section is about 425 square feet ; the cubical 
contents, between the river stations, are about 2,700,000 
cubic feet. : 

This tunnel has often been referred to as having been 
originally constructed, in 1886, with the most complete and 
scientific ventilating system. The stations on each side 
| of the river are-1.2 miles apart, and underground. Above 
| each of these stations is a ventilating plant consisting of 
two fans, 10 ft. by 30 ft. in diameter, and two others 12 ft. 
by 40 ft. in diameter; the total capacity of the four fans 
being 500,000 cubic feet of air per minute. These two 
— are connected with the tunnel by a parallel venti- 
ating-drift, 7 ft. 2in. in diameter, connected to the tunnel 
at the central point, about 0.6 mile from each station, also 
at points about 0.25 mile from each station toward the 
portals. One of the four fans is attached to each section. 
Foul air is drawn out through these connections by: the 
|air drift, and the fresh air comes through the stations 
| directly into the tunnel. This arrangement provides two 
fans having a total capacity of 260,000 cubic feet per 
minute to the river section, 1.2 miles long, between 
stations. This plant gave satisfaction under a traffic of 
| 300 trains per day, the spacing cay | one train each way, 
|5 minutes apart. In recent years, however, under very 
| heavy traffic, the air-shaft became coated with soot from 
2 in. to 3 in. in depth, and the distance between the con- 
nections of this comparatively small air-way to the tunnel 
under the river has been found too great to give the 
ventilation now desired for the present traffic; conse- 
quently, electrical power has been lately installed to 
replace the steam locomotives. Therefore, by avoiding 
smoke altogether, the present plant will certainly keep 
the air in the Mersey Tunnel pure. 

Park Avenue Tunnel, New York City, on the New 
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long, and is arranged for four tracks. About 0.5 mile is 
a single tunnel, of 50 ft. span, and the remainder is 
divided by cross-walls into one double-track and two 
single-track spans. About 1 mile of the former has open- 
ings, 20 ft. by 150 ft., into the street on each street- 
block, and 0.5 mile of the former has three ventilating- 
shafts, 20 ft. by 25 ft., on each street-block. The single- 
span section, 0.5 mile long, has shafts, 4 ft. in diameter, 
up to the surface, spaced about 50 ft. apart. The sec- 
tional area of the tunnel, of 50-ft. span, is 1062 squire 
feet. The total sectional area of the 0.5 mile of divided 
tunnel ventilated by shafts aggregates about 870 square 
feet, and the total sectional area of divided tunnel, 1 mile 
long, ventilated into the street by long openings, aggre- 
gates about 801 square feet. 

After the accident in this tunnel in 1891, compressed 
air was tried for a short time to improve ventilation, but 
| was not a success. In 1901 the openings in the roof were 
|declared by the Press to be inadequate for the largely 
| increased traffic, and the method was called ‘‘ hit or miss” 
| in its action, because dependent upon natural air-currents 
|and those produced by trains either favourable or un- 
| favourable to ventilation. 
| After the train accident of January 8, 1902, in this 

tunnel, the improvement of its ventilation was again 
widely discussed. One plan advanced required five shafts, 
| 2000 ft. apart, alongside the tunnel, each shaft extending 
[sbove the tops of the adjacent buildings, and having an 
area of 400 square feet. The plan required large inlets 
| for fresh air midway between the shafts, and the foul air 
| was to be drawn up each shaft by a fan at the foot having 
| a capacity of 750,000 cubic feet of air per minute, giving 
| a velocity of 1000 ft. per minute in the tunnel. While it 
was acknowledged that there would be some reversals of 
currents between the shafts, it was claimed that the dis- 
tances apart of openings and shafts were too short tocon- 
flict seriously with good ventilation. 

The Railroad Commissioners of the State of New York, 
after making an extended study of the question, required 
that fresh soft coal be not used by engines passing through 
the tunnel, but that anthracite coal be used instead, and 
that no firing be done in the tunnel except on emergency ; 
further, that there did not appear to be any feasible way 
of ventilating this tunnel, considering location and increas- 
ing volume of traffic; therefore electric motcrs were re- 
commended, 

The increasing volume of traffic tu be provided for 
seemed to be the determining factor, on the part of the 
New York Central Railroad Company, which led to the 
construction work now in progress, providing large addi- 
tions to traffic facilities under electrical operation. 

St. Clair Tunnel, on the Grand Trunk Railway, is 
6000 ft. long, and consists of an iron tube, 20 ft. inside 
diameter, arranged for one track. The descent under the 
river is 2000 ft. long on each side, on a 2 per cent. grade, 
and the central section of 2000 ft. ison a1 per cent. grade ; 
the area of the section is about 300 square feet, and the 
cubic contents about 1,800,000 cubic feet. Two blowers 
are installed at each end of the tunnel, drawing air out of 
the tunnel through a pipe 2 ft, in diameter, the capacity 
of each blower being 10,000 cubic feet of air per minute ; 
so that, if effective, 45 minutes would serve to remove a 
volume of air equal to the contents of the tunnel. This 
method of ventilation was reported in 1892 to be not 
entirely satisfactory ; but the high ends of the tunnel 
|aided ventilation, so that it cleared in reasonable time; 

but trouble from bad air occurred when trains broke in 
|two in the tunnel. Since the latter part of 1892 engines 
at the heads of trains are run with tenders ahead, so that 
the engineers will not be troubled with smoke and steam, 
and, further, anthracite coal is used for fuel.. 
| Cascade Tunnel, on the Great Northern Railway, is 
13,283 ft. long, on a 1.7 per cent. grade against éast-bound 
| traffie, and is a single-track tunnel, lined with concrete. 
, No special ventilation is provided, and some trouble has 











York Central and Hudson River Railroad, is 2 miles |p 





been experienced from heat and gases in the case of east- 
bound trains. At present these trains are pushed instead 
of being pulled through the tunnel. The pusher-engine 
is provided with a special smoke-stack hood, which directs 
the smoke backwards instead of against the roof of the 
tunnel, this device having proved very helpful. 


TUNNELS VENTILATED BY MECHANICAL PLANTS. 


Pracchia Tunnel, between Florence and. Bologna, is 
9000 ft. long, and has a single track. It is built on a 
grade of 2.5 percent. Freight trains require engines in 
front and rear up this grade, and, until mechanical ven- 
tilation was established, the current was from the lower 
es upper end, and the smoke from an up train travelled 
with it. 

The Italian engineer, M. Saccardo, established a ven- 
tilating plant, at the upper end of this tunnel, which 
delivers 164,000 cubic feet of air into the tunnel, and 
induces about 46,000 cubic feet additional ; total, 210,000 
cubic feet per minute at a water pressure of lin. This 
plant was described by Mr. Francis Fox, M. Inst. C.E., 
before the Institution of Civil Engineers in 1898, Mr. 
Fox stated that it ventilates this tunne? successfully. 

It consists of a fan discharging air into a chamber at 
the end of the tunnel, the discharge into the tunnel being 
through a space between the inner face of the tunnel and 
a lining inside of it occupying a portion of the tunnel 
section 23 ft. long, and made just large enough to pass a 
train. Reliance is placed not only on the current from 
the fan, but also upon a current from the outside of the 
— which is induced by the current directly from 
the fan. 

St. Gothard Tunnel, on the St. Gothard Railway from 
Lucerne to Milan, is 9.3 miles long and 26 ft. wide. M. 
Saccardo, in 1899, installed at this tunnel a. ventilating 
plant which is located at the north end; the direction 
of the current delivered is the sameas the natural current. 
wo blowers are installed in a chamber which projects 
into the tunnel. This plant produces a current through 
the tunnel having a velocity of 552 ft. per minute, which 
is found to be-satisfactory. In 1897 the traffic through 
this tunnel amounted to 61 trains in 24 hours, 

Giovi Tunnel, 6 miles long, north of Genoa, Italy, was 
also ventilated by M. Saccardo in 1902. 

Simplon Tunnel, which is 12.4 miles long, is between 
Brieg and Iselle, on the Italian side of the Alps. It is 
straight, except for a short curve at each end, and is com- 
posed of two single-track tunnels spaced 55.76 ft. from 
centre to centre, each tunnel being 19 ft. wide and 19.3 ft. 
high. Only one of these tunnels, No. 1, has been built to 
the full section, the other being taken out to a width of 
about 6.5 ft. and a height of 10 ft., connected to tunnel 
pat 1 by galleries every 656 ft., and used for construction 
needs. 

For construction purposes first, and for operation pur- 
poses finally, permanent ventilating plants have been 
installed at the ends of this tunnel, each consisting of two 
200-horse-power turbines running at 400 revolutions per 
minute, and driving two fans, 12.3 ft. in diameter. The 
fans are arranged somewhat differently at each end, but 
the arrangement at the Swiss end, as in Fig. 1, page 800, 
shows fully the ventilation system provided. At this end 
the fans are pleced directly at the portal, one above the 
other (see plan), and the air peeps is carried across the 
roof of the tunnel, thence directly, by a secondary passage, 
11.5 ft. high, with an area of 36 square feet, to Tunnel 
No. 1, now operated. A similar air passage is provided 
at Tunnel No. 2 Doors in the main air passage provid 
for the delivery of air to either tunnel. The plant at 
each end will furnish a maximum of 106,000 cubic feet of 
air per minute at a pressure of 9.85 in. of water. Sail- 
cloth curtains, operated by electric motors, close the 
tunnel portals, and are required to insure ventilation 
under this system. The fans at the ends of this tunnel 
can be used either to draw gases out or force fresh air 
into the tunnel. 

Hoosac Tunnel, on the Boston and Maine Railroad, is 
4.7 miles long, and is straight, with a rising grade of 
0.5 per cent. from each end tothe centre, where there isa 
shaft 1028 ft. high, the grades and shaft being favourable 
to natural ventilation. The tunnel has two tracks, and 
is from 24 ft. to 26 ft. wide, and 22.5ft. high. The 
central shaft is elliptical in section, with diameters of 
15 ft. and 27 ft. The portals are protected by doors for 
use in winter as a preventive of ice formation in the 
tunnel. The shortest observed time of clearance of the 
tunnel by the shaft in winter was about.20 minutes; 
in summer, air currents descend through the shaft. The 
area of the section is 512 square feet, and the cubic 
contents are about 12,700,000 cubic feet. 

In 1890 65 trains per day through this tunnel was the 
maximum, and this number was regarded as being close to 
the limit for natural ventilation by shaft. 

In 1899 a ventilating-fan was installed on top of the 
central ventilating-shaft, and arranged to draw smoke and 
gases from the tunnel through the shaft. The fan is 
operated by a 125-horse-power electric motor, the current 
being ag from North Adams, 5 miles distant. When 
installed, this plant was not expected to ventilate the 
tunnel fully, and in 1900 the statement was made that, 
finally, a larger one would be advisable. 

The Boston Subway Tunnel is about 1.8 miles long, the 
double-tracked sections having an area of 332 square feet, 
and the four-tracked sections 707 square feet. ‘The trains 
are operated by electric power. This tunnel is ventilated 
by exhaust fans set in chambers adjoining the tunnel 
and about. midway between stations. These are placed 
vertically, and directly against the opening connecting 
the fan-chamber with the tunnel. ‘They take the air from 
the tunnel and discharge it upward, generally through 
grated openings in the street sidewalks ; but in two cases 
they discharge through low shafts, one of these being in 
Boston Common, the cther in Kings Chapel Burying 
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Ground. Fresh air enters at the stations, and flows 
each way to the fans, the latter having been estimated 
originally to have sufficient capacity to move the air 
through the subway at a velocity of 60 ft. per minute, 


and to change the air in the’subway tunnel once in about | 


10 minutes, 































| one-third of that to the south portal. This reduction to | after each of twelve south-bound trains was 104 minute:. 


a tunnel section of 198 square feet (being just —_ It is found that it is much more difficult to clear this 
enough to pass trains safely) is made at a point 155 ft. tunnel on a wet, foggy day, and the time also varies wi:'; 
| from the north portal. the condition of the wind and the temperature; but +! 

After completion in 1900, the fans, at normal speed, | foregoing is stated t@ be a fair average in ordinarily gov! 
were found to remove 251,000 cubic feet of air per minute; weather. 


BOSTON TRANSIT COMMISSION 









































q 
< PLANS AND SECTIONS 
= 
1 
2 
& OF TWO VENTILATING CHAMBERS é 
o 
§ 1g. 2. =: 
3 Fig. BNE 
: Tremont St. Boston Common | 
ig Grass ifici . 
Surface of Street — Artificial Stone Walk ; See : Grass 
SS ms pacry Mate Asphal 4 ony POUR OTR 7 TI 
2 . Km SS 
SS ll kttté~‘“‘(‘<‘<‘<‘<‘«éza ND = == on te —— — _| 
ey 7 A 
st | 
RSS . 
i Z : C 
al ‘ a ‘ 
=tie|—-—c bibs ia eat 
i Refit. eed 3 
0 2 SS) 
So 
VSI 
wos y Ar 
RASS Ss Drein Drain eA 
PRON AS SS SS rs x “ 
. E SSS ’ Dx PWTES Ue V7, NI, 
<3 NS Sab-drain 
PLAN OF VENTILATING CHAMBER. ESS FOUR-TRACK SUBWAY AND VENTILATING CHAMBER 
SECTION ON LINE D.D. NEAR WEST ST Sy 
SECTION ON LINE BB ay. 
SS : i 
Ftg.3. _ Kings Chapel Burying Ground Fig. 4 LE 
—! E Tremont St : 
a Sidewalk Sidewalk : Motor 
Ys 7 : " <a 
c d 3 WR Soh Sa ai} _A dh, 
By . D , 
- ys of Gas howell oF On Y it | = 
r : : i Tomb , a 16 Water : P 
| q Ze 10 Sewer Gas ZS 7 
| RA 5 ‘ 
4 . - ; 3 x - - -—B 
MBAMKI g F Door 
S y, WW LL “Lily, j s 
‘Ss LL YW; 4 
I iP Brick “tee YY UY = Z 
Proposed Yi 3 
Sater y Y 
$n eaad -D J Fan Motor 
y . ° 4 
SS 4 YL. TTT TT. 
N L Concrete Foundation of Building 
POLLO Tee / be te] st <s 
si PLAN’ OF VENTILATING CHAMBER. 
S40. A) WL rm 


TWO-TRACK SUBWAY AND VENTILATING CHAMBER. 


SECTION ON LINE A.A, 


NORTH OF SCHOOL ST. 
SECTION ON LINE C.C. 


A general idea of this ventilating system may be gained 
from the following description of two sections of the 
Sabway Tunnel :— 

The section between Park-street Station and Boylston- 
street Station is four-tracked, its area is 707 square feet, 
and the distance between the centres of the stations is 
1250 ft. The cubical contents of this section of the tunnel, 
therefore, are about 884,000 cubic feet. It is ventilated 
by two fans, each having a diameter of 8 ft., and a rated 
speed of about 225 revolutions per minute, the fans being 
located about midway between the stations. 

The section between Park-street Station and Scollay- 
square Station istwo-tracked, its area is332 square feet, and 
the distance between the centres of the stations is 1450 ft. 
The cubical contents of this section of tunnel, therefore, 
are about 481,000 cubic feet. It is ventilated by two 
fans, each having a diameter af 7 ft. and a rated s of 
about 225 revolutions per minute, the fans being located 
about midway between the stations. 

Figs. 1 to 4, above, show clearly the method of installa- 


tion and operation. 

East 1 seme Tunnel is on the Philadelphia and 
Reading Railroad, 2.2 miles east of Mahanoy City. It is 
3406 ft. long, straight, and on a grade of 0.7 per cent. 
rising to the north. While built for a single track, the 
upper half of the section is enlarged partly towards a 
second track, the sectional area being 336 square feet, and 
the cubical contents about 1,145,000 cubic feet. Traffic 
through this tunnel is quite heavy, and before a ven- 
tilation plant was installed the air in the tunnel was 
often so foul that it became unsafe for crews of slow 
trains. 

The plan adopted for ventilating this tunnel took ad- 
vantage of an old slope, excavated in the Buck Mountain 
coal vein, by using this opening, which is directly over 
the tunnel, as an air-way. This air-way enters the 
tunnel 850 ft. from the north portal, and 2556 ft. from the 
south portal. It has an average area of 150 square feet, 
and its total length is 385 ft. At the top of this air-way 
there isa double fan attached to one shaft, the diameter 
of the fan-wheels being 21 ft. The normal speed of the 
fans is 100 revolutions per minute, and the boiler power 
is rated at 120 horse-power. The area of the tunnel has 


been reduced, north of the air-way, to conpensate for the 
difference in length from the air-way entrance to each 
portal, the distance to the north portal being only ahout 
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LONGITUDINAL SECTION. 


DIAGRAM SECTIONS OF VENTILATION PLANT 
AT SWISS END OF SIMPLON TUNNEL. 





Tunnel No. 1, 





SECTIONAL PLAN OF TUNNELS. 


Figs. 8 to 14, page 801, show the local conditions au ! 


so that the contents of the tunnel’can be displaced in 
. ment of this _—. ; é 
hiladelphia, Baltimore 


about 5 minutes, if all the air should pass up the air-way. | the detailed arra 
During April, 1903, a test was made of the time required | The Baltimore Tunnel, on the in 

to clear the tunnel after the e of heavy trains. |and Washington Railroad, is located under Wilson- 
The ave time after each of eleven north-bound trains | street, Baltimore, extending from Pennsylvania-avenue 
in good, clear weather was 12 minutes, and the average ' to near North-avenue, and has a length of 3700 ft. North 
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of this the road-bed was in excavation for a distance of 
200 ft., followed by another tunnel, 945 ft. long. The 
portion under Wilson-street is straight ; the remainder is 
onacurve. The grade is 1.35 per cent., rising towards 
the south. The maximum width of the section is 27 ft., 
with two tracks ; the height is 22 ft., and the area of the 
tunnel section is 444 square feet. 

In 1892 a plant was installed at the corner of Madison- 
street, 1460 ft. from the south end of the tunnel, to venti- 
late the southern tunnel, 3700 ft. long, the plant consist- 
ing of one fan, 15 ft. in diameter, discharging through an 
air-way, having an area of 117 square feet, into a 
stack 100 ft. high, the sectional area of which is 182 
square feet. This fan is operated at about 150 revolu- 
tions per minute. 

This plant alone has not been en‘irely satisfactory in 
its operation. Trouble was experienced from soot being 
deposited in the stack, which, after it had reached a 
certain thickness, blew out, and constituted a public 
nuisance in this residential district. It was further 
desirable to close in the open cut and remove all smoke 
from both tunnelsthrough a stack. The closing in of this 
open cut connecting the two tunnels makes a continuous 
tunnel 4845 ft. long, with a cross-section of 444 square 
feet. The new ventilating plant has only recently been 
completed. 

Figs. 15 to 21, page 801, show the location of the fans 
and stack on North-avenue, 765 ft. from the north end, 
and also the arrangement of the plant. 

The air-way from the tunnel to the fans Las a total 
sectional area of about 198 square feet. The fan-house 
contains two fans, each 7.5 ft. by 15 ft. in diameter, 
operated by electric motors at a normal speed of 78 revo- 
lutions per minute. Each fan is capable of discharging 
113,000 cubic feet of air per minute, or a total of 226,000 
cubic feet per minute into the stack. 

The total cubical contents of this tunnel are 2,151,000 
cubic feet. 

The North-avenue stack is 150 ft. high, with a maximum 
inside section of 177 square feet at the bottom, and a 
minimum inside section of 113 square feet at the top. A 
2-in. galvanised pipe extends from the base to near the 
top of the stack, and 18 in. from the top it is connected 
with a ring of 2-in. pipe, which encircles the inside of the 
stack. In this ring 4-in. holes are drilled, spaced at about 
6 in. from centre to centre. They stand at an angle of 
about 45 deg. from the horizontal, with a discharge down- 
ward and toward the wall of the stack. This device is 
expected to wash the soot from the inside of the chimney 
to the bottom, and the washing is done two or three 
times a day, depending upon the quantity which accumu- 
lates. 

The electric current to operate this plant is furnished 
from a power-house at the north portal of the tunnel, and 
the feeders are of lead-covered cable running through the 
tunnel. 

Big Bend Tunnel is on the Chesapeake and Ohio 
Railway, near Hinton, West Virginia. It isa straight 
single-track tunnel, and is 6500 ft. long. It has a 
width of 15 ft. 3 in., a height of 17 ft. 9 in., and is 
lined with brick. Its sectional area is 250 square feet, 
the cubical contents of the whole tunnel being 1,625,000 
cubic feet. There is an ascending grade of 0.4 per 
cent. from the west end of the tunnel for two-thirds of 
its length, followed by a descending grade of 0.08 per 
cent. to the east end. 

Until mechanical ventilation was installed, in the 
latter part of 1902, reliance for the clearance of smoke and 
gases was placed upon two shafts located about one-third 
way from each end, and extending from the tunnel to 
the top of the mountain. Natural currents were inade- 
quate for clearing, however, and, under an average daily 
traffic of forty-five trains, the gases were very bad, an 
employés were affected seriously by them. 

Figs. 22 to 26 show the general arrangement of the venti- 
lating plant, which is at the eastern, or upper, end of the 
tunnel, the type of the plant being the same as that in- 
stalled previously at Elkhorn Tunnel, on the Norfolk and 
Western Railway. It consists of a nozzle, 50 ft. long, 
attached to the east porta], the minimum interior cross- 
section of which is the same as that of the tunnel. This 
nozzle is composed of latticed steel ribs, to which are 
riveted longitudinal channels, which together form the 
framework, which is covered by j-in. steel plates. The 
inner surface of the nozzle is formed of 3 in. by 6-in. 
tongued and grooved dressed pine-sheeting, put together 
tightly, attached securely to the outer framework, and 
covered, finally, with an asbestos paint. The innerend of 
the nozzle is secured to the tunnel portal, and to the 
outer end are attached the outlets of the fans, one on each 
side of the track. These fans are 7 ft. wide and 14 ft. in 
diameter, each coupled by two 12-in. by 14-in. centre- 
crank steam-engines, fed from boilers located a short 
distance east of the fans. At the rated speed of 144 revo- 
lutions per minute these two fans deliver intoand through 
the tunnel by the nozzle a total of 300,000 cubic feet of 
fresh air per minute, the measured velocity of the moving 
current in the tunnel bein 1200 ft. per minute. As 
operated at present, these fans do not run with speed 
except when trains come tothe tunnel at either end, when 
the average velocity does not generally exceed 120 revo- 
lutions, at which rate the two fans deliver through the 
tunnel a total of 250,000 cubic feet of air per minute. 
Under the ordinary plan of operation the tunnel is cleared 
in from 7 minutes to 9 minutes after the passage of a full- 
tonnage east-bound train, the time being dependent on 
the speed of the fans. A shorter time is required to clear 
the tunnel after a west-bound train. 

The fans and engines are constructed to run at a higher 
velocity than 144 revolutions per minute, so as to deliver, 
if required, as much as 400,000 cubic feet of fresh air per 
minute through the tunnel; but, up to this date, only a 
po: tion of the boiler plant has been installed. 





The original shafts in this tunnel have been closed, and 
the smoke and gases, as mixed with the fresh air from the 
plant, are forced out of the west portal of the tunnel by 
the large volume of pure air passing through it from the 
east end. 

The result of the installation of this plant has been a 
prompt clearing of the tunnel after the passage of each 
train, and a clear, cool atmosphere on the arrjval of every 
following trains, and, as a consequence, the tonnage 
loading of east-bound trains has been increased from 
1700 tons, which was the rating before the installation of 
this plant, to the present rating of 1928 tons. 

Elkhorn Tunnel, on the Norfolk and Western Railway, 
is at Coaldale, West Virginia, on the divide between the 
waters of New River and of Big Sandy River. This 
divide, in Flat Top Mountain, is crossed, at an elevation 
of 2386 ft., by means of Elkhorn Tunnel, which is 3000 fc. 
long, and has a single track, between two sections of 
double-track railroad. The straight portion of this tunnel 
is 2167 ft. long, and 833 ft. at the eastern end is on a 
2 deg. curve. The approach from the west is on an up- 
grade of 2 per cent., reducing at the west portal to 1.4 
per cent., which rate of grade extends through the tunnel 
to the summit, located a few hundred feet east of the east 
portal. The tunnel is 14 ft. wide and 19 ft. high, having 
a cross-section of 235 square feet. The cubical contents, 
therefore, are 705,000 cubic feet. 

A considerable percentage of ‘‘ Pocahontas” coal, 
mined from the west slope of Flat Top Mountain, and 
destined for shipment east, was hauled up the adverse 
grade, and through this tunnel, either by two heavy 
engines, each weighing 133 tons, with tender, or by three 
engines of ordinary weight to each train of about 1200 tons. 
If two engines were used, one was generally placed at the 
head of the train and one in the rear. In case three 
engines were used, one was placed at the head of the 
train, one near its centre, and one in the rear, which 
inconvenient arrangement, asa result of good ventilation, 
has since been changed. The records at the time of the 
construction of the ventilation plant show the number of 
two-engine east-bound trains to be about eighteen in 24 
hours and of three-engine east-bound trains to be about 
thirty - nine; the total number of all movements 
through the tunnel, both east and west, being nearly 
one hundred per 24-hours. East-bound trains, several in 
number, frequently stand to the west of the tunnel, 
and follow each other through the tunnel as quickly 
as they get the signal that the train ahead has passed 
out of the block, which ends a few hundred feet east 
of the east portal. Freight engines naturally hurried 
through the tunnel as quickly as possible, the time of 
a fully-loaded east-bound freight train being about five 
minutes. 

On account of the heavy grade through this tunnel, and 
the number of engines used in a train, the quantity of 
smoke and gas emitted from one train is very great, and 
the conditions to which train crews were subjected before 
the installation of the ventilating plant were bad. Notes 
taken prior to ventilation showed that in summer from 17 
to 55 minutes were required for the tunnel to clear after 
the passage of atrain. The shortest time of clearance 
noted was in winter, when it averaged about 20 minutes, 
though it was frequently longer. Each train crew, 
therefore, generally had to contend with not only the 
smoke of their own train, but also that of one or more pre- 
vious trains. The temperature inside the tunnel became 
about 30 deg. higher than the outside temperature, 
on the passage of a train—that is, with the outside tem- 
perature at from 70 deg. to 75 deg., that found 1000 ft. 
from the east portal was 103 deg., and this became still 
higher as the outside temperature increased. 

Yuring the four years immediately prior to the in- 


d|stallation of a ventilating plant, twenty-six men were 


asphyxiated in the tunnel, only one of whom, however, 
lost his life. 

Early in 1900 the Norfolk and Western Railway Com- 
pany decided to ventilate this tunnel, and, later, it was 
concluded that the best plan to secure the desired positive 
results was to ventilate it from one end by forcing fresh 
air through the whole tunnel, but by such construction 
as not to decrease the cross-section of the tunnel at any 
point, and also to provide for future increase of traffic, as 
well as give more complete protection to train-men than 
had ever been attempted before. 

The essential features of the plant devised are (Figs. 27 
and 28) :— 

First.—Fans, of proper dimensions and speed, installed 
at one end of the tunnel for driving fresh air into it at the 
pressure determined upon ; an 

Second.—A funnel-shaped nozzle, constructed so as to 
preserve the cross-section of the tunnel, and at the same 
time provide a reduced area of outlet through which a 
blast of clear air can be delivered at a velocity necessary 
to insure its passage through the entire length of the 
tunnel, and carrying smoke and gases before it. 

It was decided to enlarge the tunnel portal at the west 
end, and make the back wall of the nozzle of masonry. 
The plan was adopted: First, because, there being a 
curve near the west end, a lengthening of the tunnel a 
few feet would cause several complications; second, 
because there is nothing more gee ioeed than good 
masonry; and, third, because the calculations having 
been made in advance, the plant was not regarded as 
experimental. 

he plant was located at the west end: First, be- 
cause east-bound freight trains have two or three engines 
at different points in the train, as heretofore described, 
and, therefore, it was desirable not only to char the 
tunnel of smoke quickly, but also to force the smoke away 
from the engine cabs and protect the engineer and fireman 
as far as possible from the smoke and heat of their own 
engine. ‘Therefore a blast was planned sufficient in 
amount to drive the smoke ahead of each east-bound 





engine, instead of trailing into its cab, as happens in a! 
tunnels. i 

Figs. 27 and 28 show the general lay-out adopted. Fig. 2 
is a plan of the nozzle, with details of its outlet. Fig. 30 
is a cross-section of the tunnel, a half-elevation of the out<; 
end of the nozzle and portal, and a half cross-section 
the nozzle near its outlet. Fig. 31 gives details of ¢} 
nozzle construction, including all iron ribs. The boil: 
house is seen on the north of the track, west of ti.c 
fans. The fans are controlled from a valve in ¢} 
boiler-house, so that the whole plant is subject to t!,. 
operator at one point. At 140 revolutions per minut> 
these two fans deliver air through the nozzle at the rai 
of 200,000 cubic feet per minute per fan, or a total of 
400,000 cubic feet, with a speed dawegh the tunnel , 
1700 ft. per minute. 

The average cost of operation per month is: labour, 
176 dols. ; fuel, &c., 94 dols. ; total, 270 dols. 

Two of aseries of tests made in 1901 are as follows: 

A three-engine, east-bound train, loaded with co.l, 
passed through the tunnel in 6 minutes, while the fans 
were running at 142 revolutions per minute. The observer 
on the first engine rode on the tank, and the engineer 
had the windows of the cab open. He reported the tunnel] 
entirely clear two-thirds of the way through, and there 
was no objectionable smoke anywhere. The engine-men 
reported the tunnel ‘‘O. K.” An observer at the east 
portal reported that the smoke of the train came out 
2 minutes ahead of the first engine. The observer on 
the second engine rode in the cab, with all the windows 
open. He could see the smoke of his engine seven car 
lengths ahead, there was no smoke behind the tank ; the 
tunnel was clear at the engine, and cool. The observer 
on the rear engine rode in the cab, with the windows 
open ; he found the tunnel practically clear and no smoke 
behind, showing that fresh air was. with his engine 
throughout. A small quantity of steam adhered to the 
brick roof near the east portal, but this passed out in 
about 1 minute after the engine. The reports of the 
engine-men agreed with these as to the tunnel being clear 
and cool. 

A two-engine train, east-bound, passed through the 
tunnel in about 5.5 minutes, while the fans were making 
140 revolutions per minute. All the cab-windows of the 
engines were open. The engine-men reported the tunnel 
clear and cool. 

The following is the actual method of operation to meet 
present requirements at Elkhorn Tunnel :— 

Except when trains are approaching from the west, the 
fans are kept moving slowly at not more than 30revolutions 
per minute. This keeps the tunnel both clear and cool ; 
and this same speed is used in the case of all west-bound 
trains, which, on account of the down grade, emit com- 
paratively light smoke. On the approach of an east- 
bound freight train, the fans are run at about 140 revolu- 
tions per minute, which is maintained until the operator 
of the ventilating plant receives the signal, by the track 
circuit, that the train hascleared the tunnel. The operator 
then shuts off steam enough to reduce the speed to not 
more than 30 revolutions per minute. In the case of 
three-engine trains, where, before ventilation, it was 
necessary for the safety of the crew to place one engine 
near the centre of the train, the ventilating plant has ad- 
mitted the placing of the third engine, with the second, 
at the rear of the train, thereby saving much loss of time 
and inconvenience in cutting out, at the summit east of 
the tunnel, the engine formerly placed near the middle. 
In the case of east-bound passenger trains, the clear 
tunnel, which is always furnished ahead of trains, is suffi- 
cient ; but the fans are generally operated. 

Since the installation of this plant, pneumatic inter- 
locking has been placed at Coaldale, controlling all 
switches and signals for a considerable distance beyond 
both ends of the tunnel, power being furnished from the 
boilers at the ventilating plant; and the boiler capacity 
has been increased to a total of 300 nominal horse-power ; 
further, a brick chimney (not shown on the plans) has 
been substituted for the original mechanical draft of the 
boilers. 

The results secured by this plant may be summarised 
briefly as follows :—The tunnel is free from smoke, inde- 
pendent of the number of engines used or the frequency 
of trains. The temperature of the tunnel is always good. 
The tonnage loading of trains has been increased on 
account of the improved condition of the rails. Track- 
men now prefer to work in the tunnel rather than out- 
side, thus reversing the former condition. No difficulty 
ever arises in case of atrain breaking in two in the tunnel ; 
for, even if the fans are running at slow speed, fresh air 
quickly surrounds the standing train. It is immaterial 
whether or not the windows of passenger coaches are 
closed in passing through the tunnel. It seldom happens 
that light smoke is seen coming out of the east portal 
longer than one minute after the clearance of a train; 
and, in good weather, it is generally clear when the frain 
leaves it. ee, 

The illustrations furnished in the descriptions of the 
various ventilating plants have been selected, as far as 
practicable to obtain them, so as to show the relative 
efficiency of the several installations through the results 
secured. ; 

Inasmuch as complete ventilation of a tunnel requires 
that all the air therein be displaced by fresh air in a given 
period of time, the length of the tunnel, the cross- 
section, the cubical contents, the volume of air moved per 
minute, and the observed time needed to secure a clear 
tunnel after a train, are all figures which show readily 
just what is accomplished, and the relative completeness 
of the results. : a 

The term “satisfactory ventilation” is variable in its 
meaning, as a comparison of these figures will show. 
While it includes complete ventilation, it is more ojten 


applied.to less complete degrees of dilution of the ga-es. 
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‘The data will alsq make apparent cases where wire- 
drawing of air and gases is taking place, through the use 
of air-ways which are too small as compared with the 
tunnel section ; also where the movement of fresh air is 
indirect. : : 

A consideration of the cross-section, together with the 


i 4x4 Engine for 
Mechanical Draft 


on a ruling grade. The cubical contents amount to about | 2,345,000 cubic feet, in 5 minutes, which is at the rate of 
2,345,000 cubic feet. | 469,000 cubic feet per minute. : 

A freight engine, weighing about 185,000 1b. without, From personal observation the writer ventures the 
tender, will, when fully loaded, travel not more than | opinion that any single-track railroad tunnel more than 
12 miles per hour under such conditions, and the speed 2500 ft. in length will require ventilation before the 
may be as low as 8 miles per hour. Taking 12 miles as | transporation capacity of a single track through the tunnel 
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ELKHORN TUNNEL 


results cited, shows the error of dependence upon train 
Movement to help ventilation materially. On the con- 
trary, it interferes with ventilation more frequently in 
single-track tunnels; and this fact, together with the 
frictions] resistance and the small air-space around a train, 
makes the ventilation of a double-track tunnel less diffi- 
cult then the ventilation of two single-track tunnels of 
the same length. 
t will be noted, further, that tunnels operated by 
electri: power require ventilation as well as those ope- 
‘ tated by steam power. The difference is in amount only ; 
the principles governing its application are the same. 
It is sometimes stated that, in the case of railroad 


tunnel): built for two tracks, dilution of smoke and gases, 
rather than the clearance of the tunnel in a given period 
of time, should be the basis for estimating plants for 


Mechanical ventilation. Practically the two methods will 








Give like results if the standard is equally high. 
Assurse a railroad tunnel, one mile long, double- 
tracked, having a section of 444 square feet, and located 





a basis, and the spacing of trains on each track as 
10 minutes apart, each train will consume 5 minutes in 
the tunnel. Such an engine will emit from its stack at 
least 20,000 cubic feet of smoke and gases per minute in 
addition to steam. All this is impure, hot, and unfit for 
breathing, containing about 2,500 cubic feet of carbonic 
gases; and so the whole of these emissions from the 
smoke-stack should not constitute more than 2 per cent. 
of the air passed through by the train. The emissions 
in five minutes will amount to 100,000 cubic feet, and 
should be balanced by 4,900,000 cubic feet of good air. 
As the tunnel contains 2,345,000 cubic feet, there remains 
to be supplied, every five minutes, 2,555,000 cubic feet of 
fresh air by astrong current, or at the rate of 511,000 cubic 
feet per minute. 

Under the other method it is stated that the contents 
of a railroad tunnel, in cases of close train-spacing, should 
be entirely renewed in the time required for the passage 
of atrain. In the foregoing example this would mean 
displacing the total cubic contents of the tunnel, or 





is reached. About sixty movements per day through 
such a tunnel, unless local conditions are especially favour- 
able, seem to be the approximate limit for advisable non- 
ventilation. 








BLaAst-FURNACES IN THE UniTeD States.—The weekly 
productive capacity of the furnaces in blast in the United 
States at the commencement of November was 334,249 
tons, as compured with 368,244 tons at the commencement 
of May ; 273,715 tons at the commencement of November, 
1903 ; 373,496 tons at the commencement of May, 1903; 
330,110 tons at the commencement of November, 1902; 
and 337,627 tons at the commencement of May, 1902. 
American merchant furnace stocks stood at the com- 
mencement of November at 529,033 tons, as compared 
with 555,447 tons at the commencement of October; 
630,801 tons at the commencement of September ; 670,340 
tons at the commencement of August ; and 620,844 tons 
at the commencement of July. 





804 


ENGINEERING. 





[Dec. 9, 1904. 








THE PHYSICAL SOCIETY OF LONDON, 


At the meeting of the Physical Society of London, 
held on November 25, at the Finsbury Technical Col- 
lege, Dr. R. Glazebrook, F.R.S., President, in the 
chair, a paper on ‘‘ The Measurement of Small Differences 
of Phase” was read by Dr. W. E. Sumpner. Hitherto, 
in order to measure the differences of phase between 
alternating-current quantities, it has been necessary to 
use some method involving the simultaneous reading of 
three deflectional instruments, such as the wattmeter 
method, or the three-voltmeter method, either in its 
original or in some modified form. These methods 
cannot be successfully applied when the phase-differences 
to be determined are small. The author describes new 
voltmeter methods which may be used for the purpose, 
and gives the results of a number of measurements on 
alternating-current plant. ‘Difficulties arising in the 
measurement of very small alternating-current voltages 
are overcome by rectifying the voltages so as to utilise 
sensitive direct-current instruments. The paper gives 
the results of some tests on two transformers of 3 kilowatts 
capacity, intended to work between voltages of 100 and 
1000, and with currents of 100 cycles per second. One 
transformer was used to step up the volts from V, to Vs, 
the other to step down from V. to Vs. It was found that 
the phase-difference between V, and V3; for a non-inductive 
load Sonmenas ularly with the current. For an induc- 
tive load there is a sharply-defined minimum at low 
power-factor. The author suggested that points on one 
side of the minimum corresponded to a lag, and points on 
the other side to a lead, of the current on the voltage in 
the primary circuit. 

Dr. A. Hay congratulated the author, and said that the 
determination of power-factors was a matter of import- 
ance. He had found that alternators tested with water 
resistances gave better results than when tested with 
lamps. The phase-differences between the volts and the 
amperes in the water resistances were generally greater 
than those indicated by Dr. Sumpner. He asked the 
author what current-density he used, and pointed out 
that the result would depend upon the current-density at 
the electrodes. A minimum phase-difference could be 
obtained by loading up the secondary of an ordinary 
transformer, and was due to an increase in the power- 
factor up to a certain point, and then a decrease. We 
were dealing with lag in both cases. 

Mr. A. Campbell said that some years ago (Institution 
of Electrical Engineers, April, 1901) he published a de- 
scription of the method of measuring a phase-difference, 
close to 180 deg., between two independent voltages by 
the first method mentioned by Dr. Sumpner—viz., by 
shunting the larger by a high resistance, picking off from 
it a part as nearly as possible equal to the other, 
and measuring the difference resultant. A test on a 
small transformer gave a phase-difference of about 
(180 deg. — 0.15 deg.). Dr. Sumpner, however, has con- 
siderably improved the method ; he insures the sufficient 
equality of the components by adjusting until the resultant 
is a minimum—a simple and beautiful device. In his 
discussion of the three-voltmeter method, Dr. Sumpner 
assumes that three instruments are necessary. Mr. 
Campbell has found that in many cases a single instru- 
ment with a quick change-over switch is quite sufficient, 
provided a number of readings are taken in rotation and 
averages obtained. With respect to Dr. Sumpner’s 
method of measuring small alternating voltages by recti- 
fying them, although it might give good results when 
the wave-form was known, he thought that in the very 
cases where such measurements were wanted the wave- 
form was not known. Small differences of ‘‘ power ” 

hase may be as much due to small difference in wave- 
orm as to small displacements of similar waves; thus 
the “difference” resultant is probably nearly always of 
very uncertain wave. form. 

Mr. T. H. Blakesley expressed his interest in the paper, 
and said that many years ago he had made use of com- 
mutation in order to work with direct-current instru- 
ments. He had used a high-resistance galvanometer, and 
found that not only the self-induction, but also the 
capacity of the coils had to be eliminated. 

r. W. Duddell supported Mr. Campbell in his con- 
tention that small differences of ‘‘ power” phase might 
be due to small differences in wave-form. He had used 
water resistances in testing large alternators, but had 
never found any phase-difference between the voltage and 
the current. He had usually worked with high voltages, 
so that condenser effects due to polarisation (of the order 
of one volt) would have little effect. 

Dr. C. V. Drysdale said he had given a good deal of 
attention to the measurement of small phase-differences, 
and had found it advantageous to measure the sine of the 
phase-difference instead of the cosine. This could be 
accomplished by — a condenser in series with the 
pressure circuit of a wattmeter, so as to produce a phase- 
displacement of nearly 90 deg. In these circumstances 
he had previously shown that with ordinary conditions 
the watts were equal to the wattmeter readings plus a 
constant multiplied by the sine of the angle of phase- 
difference. When, as was usually the case, sin 0 was 
nearly equal to unity, it was only necessary to add a con- 
stant to the wattmeter reading. 

Dr. W. E. Sumpner, in on to Professor Hay, said he 
had worked with low-current densities, and was unable 
to say what would a tee if the current density was 
increased. With regard to rectification, he was aware of 
the effect of the shape of the wave. He had made experi- 
ments with currents of very different wave-forms; and in 
his opinion only about 20 per cent. of the observed results 
could be due to any alteration in the form of the wave. 
His methods were suggested as a means of getting an 
approximate value of very small phase-difference, which 
could not be determined in other ways. The difficulties 


referred to by Mr. Blakesley were not encountered, as he 





had worked with a moving coil galvanometer of small 
capacity and self-induction. He was afraid that the 
observations of Dr. Drysdale raised questions which it 
would take too long to discuss at the present meeting. 

A paper ‘‘ On the Curvature Method of Teaching Geo- 
metrical Optics,” by Dr. C. V. Drysdale, was postponed, 
at the author’s request, in order that advance proofs 
Pen be in the hands of Fellows before the reading of 
the r. 

Dr. | . V. Drysdale then exhibited and described appa- 
ratus for the direct determination of the curvatures of 
small lenses, such as the objectives of microscopes. 
Parallel light from a distant source falls upon a plane 
unsilvered mirror inclined at an angle of 45 deg. Some 
of the light is reflected and brought to a focus by an 
ordinary convex lens. The surface to be tested is placed 
at this point, and the reflected rays a asif they had 
come from a point on the surface. They pass through the 
plate-glass into a telescope focussed for parallel rays, and an 
observer sees an image of the distant source.. If the sur- 
face is convex, and is brought nearer to the lens, then, when 
it reaches such a position that its centre of curvature is at 
the focus of the rays emerging from the lens, the light 
will again retrace its former path, and a distinct image of 
the source will be seen in the telescope. In order to 
obtain the two images the surface has therefore been 
moved through a distance equal to its radius of curvature. 
If the surface is concave, it must be moved away from the 
lens. Dr. Drysdale showed how the method could be 
carried out by means of an auxiliary piece fitted to an 
ordinary microscope. He also descri a method of 
testing the spherical and chromatic aberration of micro- 
—_ objectives. Light froma distant point is partially 
reflected by means of a piece of plate-glass down the axis 
of the microscope. In passing out of the objective it is 
brought to a focus upon a mirror, and retraces its _ 
along the axis of the instrument until it reaches the plate- 
glass. This it passes through, and by means of a telescope 
an observer can view the distant source. The light having 
passed twice through the lens to be investigated, the 
effects of chromatic and spherical aberration are doubled, 
and, at the same time, the effect of coma is eliminated. 

Professor 8. P. Thompson then gave an ‘‘ Exhibition of 
Speeimens of Crystals showing the Phenomenon of Luminous 
Rings.” He said it was well known that when a source 
of light was viewed throngh certain samples of cale-spar, 
the field of vision contained two luminous rings, each of 
which passed through the image of the luminous point. 
The subject had m investigated by Dr. Johnstone 
Stoney, who had attributed the phenomenon to a minute 
tubular structure in the crystal. There were, however, 
certain crystals which, when cut in the ordinary way 
across the axis, and used to view a distant source of light, 
exhibited a single luminous ring passing through the 
image of the source. Looking down the axis of the 
crystals, no ring is visible ; but on tilting it a ring can be 
seen in the direction of the tilt, which grows in diameter 
as the tilt is increased. far as he knew, no explana- 
tion of these phenomena had been offered. At the meet- 
ing a piece of cale-spar showing the two rings, and pieces 
of beryl and tourmaline showing the single ring, were 
exhibited. 

A paper “‘On a Rapid Method of Approximate Har- 
— Analysis,” by Professor 8. P. Thompson, was post- 


poned. 

Several of the laboratories of the College were open to 
the inspection of Fellows, and apparatus was exhibited 
by Professor Dalby, Mr. Darling, Dr. Drysdale, and 


Professor Thompson. 








InpIAN TELEGRAPHY.—While the British Post-Office 
has never been able to make ends meet in connection 
with Government telegraphy, the Anglo-Indian Tele- 
graph Department is carried on at a fair profit. The 
ength of line in operation in 1893-4 was 42,707 miles ; in 
1902-3 the corresponding length had been carried to 
56,830 miles. The length of wire stretched in 1893-4, 
including submarine cables, was 134,255 miles; in 1902-3 
the corresponding total had been carried to 200,533 
miles. The number of messages forwarded in 1893-4 
was 4,184,790 ; in 1902-3 the corresponding total had 
been carried to 6,742,094. The revenue and working 


expenses for the last ten years were as fullow :— 
Teor Revenue. Expenditure. 
: £ £ 
1893-4 523,820 353,651 
1894-5 535,978 379,548 
1895-6 598,330 385,582 
1896-7 597,627 414,338 
1897-8 728,379 417,771 
1898-9 .. 599,515 427,549 
1899-1900... 691,060 447,758 
1900-1 766,579 472,262 
— |, ee * - 740,944 503,33 
1902-3... ~ ° 749,392 528,982 


The net revenue was a 200, 1692. ; 
1894-5, 156,430/.; 1895-6, 212,7487.; 1896-7, 183,2897.; 
1897-8, 310,608/.; 1898-9, 171,9667.; 1899-1900, 243,302/.; 
1900-1, 294,317/.; 1901-2, 237,6067.; 1902-3, 220,410/. 
These surpluses represented the following return on the 
capital expended at the close of each year :— 


Year. Per Cent. Year. Per Cent. 
1893-4 4.78 1898-9 e Pi 3.96 
1894-5 4.09 1899-1900 os 6.39 
1895 6 5.43 1900-1 - es 6.22 
1896-7 4.54 1901-2 ~ ‘ 4.77 
1897-8 7.40 1902-3 4,15 


The secret of the financial success of the Anglo-Indian 
telegraphs is to be found in the moderation of the Press 
service. The home Post-Office has been struggling hope- 
lessly for the last thirty-five years with a financially im- 
practicable Press tariff, while the number of words tele- 
— for the Indian Press is kept within strictly 
moderate limits. 





LAUNCHES AND TRIAL TRIPS. 


On Monday, the 14th ult., the Telamon, a new sto] 
screw steamer, was launched by Messrs. Workman, Clari. 
and Co., Limited, Belfast, from their North Yard. T}., 
vessel has been built.for Messrs. A. Holt and Co.. of 
Liverpool, and is 383 ft. long, with a gross tonnage of 
about 2700. The machinery and boilers have been co). 
structed by Messrs. Workman, Clark, and Co., at the: 
Queen’s-road works, and consist of a set of triple-expansicn 
engines, steam being supplied by two large cylindric. 
steel boilers. 


The Ailsa Shipbuilding Company, Limited, launch. 
from their m Yard, on Monday, the 28th ult., a 
steel screw steamer of 600 tonsdead-weight capacity. Her 
ag dimensions are :—Length over all, 176 ft. 6 iv.: 

readth, moulded, 25 ft 6in.; depth, moulded, 12 ft. 10 in. 
The engines, which will be fitted by Messrs. Muir and 
Houston, Limited, Glasgow, are of the compound surface- 
condensing type, with cylinders 20 in. and 42 in. in dia- 
meter, with a 30-in. stroke. This vessel, which has been 
built to the order of Messrs. J. Hay and Sons, Glasgow, 
was named the Viceroy. 





The triple-screw turbine-engined steam-yacht Albion, 
launched on Thursday, the 24th ult., has mn built for 
Sir George Newnes, Bart., M.P., by Messrs. Swan, 
Hunter, and Wigham - Richardson’ at their Neptune 
Works, Newecastle-on-Tyne, from the designs of Sir 
William White, K.C.B. The steam-turbines and main 

ropelling machinery have been designed by the Hon. 

harles A. Parsons, C.B., and manufactured at the 
Turbinia Works, Wallsend-on-Tyne. The principal 
dimensions of the Albion are:—Length over all, 270 ft.; 
breadth, 34 ft.;. moulded depth, 20 ft.; tonnage (yacht 
measurement), about 1260 tons. A fundamental idea in 
the design is the adoption of moderate speed and the 
utilisation of the relatively large dimensions in the best 
possible accommodation. On the contract trial the 
maximum speed contemplated is 15 knots, and for this 
a ample power has been provided. In the design of 
the turbines it has been laid down that there shall be 
unprecedented economy of coal at cruising speeds, which 
involves a new departure as compared with other turbine- 
propelled yachts. Electric power is to be used for nearly 
all auxiliary purposes—steering, cable-work, warping, 
boat-hvisting, ventilation, lighting, and heating. A very 
powerful installation, with turbo-generators, has been 
provided. ae the —_ features of equipment 
may be mentioned a powerful oil-motor launch 36 ft. in 
length, a sailing boat of large size, and arrangements for 
lifting and stowing a motor-car. 


There was launched from the yard of Messrs. Earle’s 
Shipbuilding and Engineering Company, Limited, Hull, 
on Monday, the 28th ult., a twin-screw cargo steamer 
named the Clacton. The Clacton has been built to the 
order of the Great Eastern Railway Company, for their 
cargo trade between Harwich and Rotterdam. Her 
dimensions are as follows :—Length, 245 ft. ; beam, 31 ft. ; 
depth of hold, 15 ft. She will be propelled by twin-screw 
engines of the three-crank triple compound type, having 
cylinders 15} in., 25} in., and 41 in. in diameter respec- 
tively, with a common stroke of 36in. The boilers are 
to be two in number, 13 ft. 3 in. in diameter by 11 ft. 6 in. 
long, working with forced draught under a pressure of 
180 lb. per square inch. 








American NaturaL Gas.—Notwithstanding the de- 
creasing pressure in several of the most important Ameri- 
can natural-gas fields, the production in 1903 was greater: 
than in any previous year, being valued at 35,815,360 dols., 
as compared with 30,867,863 dols. in 1902. Four States— 
viz., Pennsylvania, West Virginia, Indiana, and Ohio— 
produced 94 per cent. of the value of American natural 
gas in 1903, and in the aggregate the United States pro- 
duced 99 per cent. of the entire world’s output. It 
appears that 7222 manufacturers and 627,047 domestic 
consumers were supplied with light, heat, and power 
during the past year. Considerable capital was expended 
in 1903 in completing large mains for conveying natural 
gas, in equipping — stations, and in 
drilling gas-wells, principally in Ohio, West Virginia, 
Pennsylvania, and Kansas. The general average price 
received from the sale of natural gas in 1903 was only 
slightly greater than in 1902, being about 15 cents per 
1000 cubic feet at an average pressure of about 4 oz. per 
square inch. 





Tue Mork Screw-Puittey Biock.—On page 85 of our 
issue of July 17, 1903, we described very fully the above 
handy form of screw-pulley block. Since our previous 
notice of this pulley-block appeared, several improvements 
in its construction have been made. In the first place, 
the worm, instead of being above the worm-wheel, is 
fitted below it, and runs inside a lubricating cup, which 
contains This will no doubt materially add to 
the life of the worm and worm-wheel. In the original 
pulley-block, the worm, it may be remembered, was thrown 
out of with the wheel by means of a lever, so that 
the lifting-hook could be run down quickly. In the new 
block, however, the worm-wheel is lifted out of gear with 
the worm, thus allowing the better lubrication of the 
latter. The brake has also been improved. In other 
respects the pulley-block is similar to the one we pre- 
viously Geocrioed. The frame is constructed of wrought 
steel, the worm-wheel is a crucible steel casting, and the 
worm is cut from solid wrought steel, and is machined 
and hardened. The blocks are ‘manufactured by the 
Mork Patent Pulley-Block Company, 42-44, Moor-!.ne, 
London, E.C., and have so far, we understand, proved 
very successful. 
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Compitzep sy W. LLOYD WISE. 

SELECTED ABSTRACTS CF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1903, 

number of views given in the Specification Drawings is stated 
nach cates where none are mentioned the Speonion ws ht 


Where inventions are communicated from abroad, the Names, 
onntis  Secctheations wna bs ctapinah of the Patent Offes Sele 
h, 25, Sor Buildings, Chancery-lane, | arnt 
Tit dae of te adtoment of he waapanss of «Compe 

i y erga gmye bay abstract, unless the 

atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months the date of 


i <a oe chs Patent Gl pat. to the grant of 
ve notice of o; ‘ion of @ 
Patent on any of the mentioned in the Acts. 


ELECTRICAL APPARATUS. 


Marconi’s Wireless Lt ne Company, 
d, and A. Gray, London. reuit Breakers 
and Closers. [5 Figs.] November 20, 1903.—This invention 
relates to circuit-closers for heavy alternating currents, and 
its object is to prevent sparking, which is done, according 
to this invention, by causing the current from the gene- 
rator, whenever it is passing, to hold the contact-maker sta- 
tionary, so that it can only be moved when the current is at zero 
between two alternations. For this purpose the contact-maker 
is carried by the armature of an electro-magnet energised by a 


7 


a 

















coil in the generator circuit. a@ is an alternating-current gene- 
rator, one branch of whose circuit includes an electro-magnet b 
and a contact c, while the other branch passes through the arma- 
ture d of the electro-magnet to a contact e. The contacts c, ¢ are 
held apart by aspring f. g is the key held up by a pring a 
the key be pressed down, the contacts c, ¢ are brought together, 
and the circuit is closed; the magnet 0b attracts and holds its 
armature, so that the circuit remains closed, when the key g 
is released, until the current reaches zero point, whereupon the 
spring f separates the contacts c,e without sparking, because at 
this time there is no current. (Accepted October 5, 1904.) 


25,990. H. A. Mavor and Mavor and _ Coulson, 
Limited, Glasgow. Brush-Holders. [6 Figs.) Nov- 
ember 27, 1903.—To ensure that the pressure between the brush 
and the commutator (not shown) will remain as nearly as 
possible constant throughout the whole of its movement due to 
the wearing of the brush, the points of attachment of the spring c 
to the finger d, and to the fixed portion of the holder, are so 
arranged that, during the contraction of the spring c owing to 
the said movement, its distance from the axis of rotation of the 
finger d will increase in such a manner that the pressure of the 
finger on the brush will remain practically constant. In order to 
obviate slotting of the brush-box J, the finger d is made of such 
ashape that its outer end will be able to follow the brush within 





the brush-box woken eg) the entire movement of the brush due 
to wear, notwithstanding that the adjacent wall 1 of the brush- 
box is unslotted. To provide a larger surface for electrical con- 
nection between the brush @ and the brush-box /, there is secured 
between the bracket i and the brush-box a plate o of metal, such 
as copper, which is connected to the brush by a flexible con- 
nector p clamped in the upper end of the plate. The plate o can 
be clam in position by a screw n that serves for securing the 
bracket vin position. The plate o has a slot, which is open at the 
lower end and through which the screw n extends, so that on 
releasing the plate o by slightly turning the screw 2 and turning 
back the finger d or disengaging the spring c, or both, the con- 
tact plate o can be removed without removing the bracket ¢. 
(Accepted October 5, 1904.) 


17,527. Siemens Brothers and Co., Limited, West- 
minster, London, and H. Berry, Miltord. Com- 
mutators, [2 Figs.) August 11, 1904.—This invention relates 
to a commutator for dynamo-electric machines, the working face 

t which is a conical surface, so that the commutator occupies a 

omparatively sniall fraction of the length of the shaft of the 
machine, and the wires c ting the c tator-bars with the 








“oature winding are comparatively short. This form of com- 
‘vutator also has the advantage that the commutator-bars can be 

_ with a minimum of waste from a bar drawn to the proper 
“tion. On a screw-threaded steel tube a is screwed a nut b 
which is held in position by a set-screw. This nut has an annular 
; \Oge, between which and the tube a is introduced the end of an 
insulating sleeve ¢, The front face of the annular flange is 


is placed a correspondingly shaped insulating-washer d. The 
wedge-shaped commutator bars ¢ arealso made of correspondingly 
angular shape, and having been placed in position with the usual 
insulation between them, they are held by an insulating-washer /, 
a steel washer g and a nut, the washer g having an annular 
V-shaped groove to correspond with the angle of the commutator- 
bars and of the annular flange. The tube @ has a bent tongue al 
to engage with the armature. It will be seen that the working 
face of the commutator is part of the surface of a cone, co axial 
with the shaft of the machine, and having, in this case, an angle 
of 90 deg. Thus the commutator can be brought very close to 
the armature winding, and very short wires from the latter may 
be soldered in grooves e? in the commutator-bars, so that there 
is no intermediate connection. (Accepted October 5, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS. &c. 


21,017. D. Doyle and The Brush Electrical Engi- 
neering Company, Limited, London. Explosion 
I es. (7 Figs] September 30, 1903.—According to this 
invention, the supply of air to the combustible vapour lied t 


| the construction illustrated, the supply cable a, constructed of 
| naked iron wire, is th through an iron tube d, the ends 

bl, bt of which are expanded to facilitate the drawing of the 

cable through the tube. The central portion of the length of the 
iron tube is surrounded by a sleeve c made of insulating material, 
and, with this interposed medium, the cable is supported on the 
insulating roller d, which is situated just below one of the contact 


studs e to be protected. On the top of the centre of the sleeve c 





is d a saddle-piece f, to which is attached a renewable block 





p 0 
an oil-engine is regulated by an air-valve that is normally held 
closed, but is adapted to open during the suction-stroke of the 
engine, and is so located as to be always in direct communication 
with the cylinder, even when the supply of vapour is cut off. The 
air-valvé, whereby air can be admitted automatically to the 
induction pipes 1, 2, comprises a hollow cylindrical body 8, having 
an outlet pipe 9, a detachable cover 10, with a central inlet 
aperture 11, and a valve proper 12. This valve is normally held 
up against the inside of the cover, so as to close the inlet 11, by a 
spring 13, held in position by a tubular piece 14. piece 14 
serves to limit the inward opening movement of the valve 12, and 








12017) 





is perforated to allow of air passing through it to the pipe 9. The 
pipe 9 is fixed to the throttle-valve case 4, and is adapted to be 
placed in communication with each of the induction pipes 1, 2. 
The air-outlet pipe 9 is also directly connected to each of the 
suction pipes 1, 2 by a by-pass 18. With the construction 
described, when the throttle-valve is open, and the engine is 
drawing combustible vapour from the carburettor, the air-valve 
12 will open and admit-air to the interior of the throttle-valve, 
where it will become mixed with and dilute the vapour to the 
desired extent. When the engine is ranning with the throttle- 
valve closed to a considerable extent, air will still pass, but in 
reduced quantity, to the induction pipes and cylinders; air will 
even be admitted to the induction pipes-and the cylinders when the 
throttle iscompletely closed, by way of the by-passes 18. (Accepted 
October 5, 1904.) 


GUNS AND EXPLOSIVES. 


27,081. A. T. Dawson, London, and J. L. S. Ben- 
thall, Sheffield. Armour-Piercing Projectiles. 

Figs.) December 10, 1903.—This invention relates to projectiles 
fitted with caps intended to increase the efficiency of the projec- 
tiles when fired oonen hard substances, such as hardened-steel 
armour-plates, and has reference to methods of fastening the caps 
to the projectiles without materially weakening the latter, as is 
liable to result from the adoption of modes of fastening that in- 
volve the cutting or forming of grooves, indentations, or con- 
cavities in the projectiles. In Fig. 1, the cap is formed with 
several holes a at a short distance from its bottom or rear edge, 
each of the holes being bevelled on the inside and outside surface 
of the cap. The holes are “tinned,” as also are several patches 
b on the nose or head of the projectile at points that will corre- 











spond with the holes a when the cap is in place; the cap is 
secured to the projectile by the introduction of any suitable 
molten solder into the holes a and the subsequent solidification of 
the solderon cooling. In Fig. 2, the cap is bevelled at its bottom 
or near edge to form an annular cavity a** which is ‘‘ tinned.” 
A ring of tinning J! is applied to the nose or head of the projec- 
tile, ata point that lies immediately under the bevelled edge or 
cavity when the cap is in The cap is secured in position 
by introducing molten solder into the cavity a** between the 
bevelled edge of the cap and the ring of tinning b!, and allowing 
the solder to solidify. The chief advantage of the above described 
methods of securing the cap tothe projectile is that caps of any 
suitable form are enabled to be readily and effectually fastened 
to a projectile, either on board ship or on land. (Accepted 
October 5, 1904.) 


RAILWAYS AND TRAMWAYS. 


25,969.’ W. Griffiths and B. H. Bedell. Surface- 
Contact Systems. (4 figs.) November 27, 1903.—This 
invention relates to a safety device for preventing injury by the 
short-circuiting of electric currents in electric traction systems in 
which the epee J motor on the vehicle derives its energy from 
an underlying cable by the successive establishments of tem- 
porary contacts with connecting studs fixed at intervals along the 
track. To avoid the short-circuits which sometimes occur in this 
system of electric traction, there is interposed, between the supply 


(3 }h 


of iron, with which the carbon-ended switch-piece / alternately 
makes and breaks contact on the e of a vehicle. The 
resistance is represented by i, and is provided in duplicate, one 
end of the resistance being electrically connected at j to an end 
of the iron tube }, and the other end to the renewable block of 
iron. By such means the current which passes to the car through 
the contact stud will be required to traverse the resistances i. 
(Accepted October 5, 1904.) 


26,055. H. E. Gresham, Salford. Vacuum-Brake 
A tus. [5 Figs.) November 28, 1903.—This invention 
relates to hose - res in connection with vacuum brake 
apparatus for trains. The tubular e of the coupling is 
adapted to be connected to the hose in any convenient manner, 
and is provided with a flange a, the face of which is in a vertical 

lane parallel to the plane containing the axis of the hose b. 

h hose-pipe b hangs down from the end of the vehicle in swan- 
neck-like fashion, being attached to the pipe / carried at the end 
of the vehicle. These pipes f are shown not in line—that is, each 
is towards the side of the vehicle instead of in the centre line. In 
order to hold the parts of the coupling more securely together, 
each hose may be formed with a normal twist—-that is the 
face of each part of the coupling tends naturally to be not quite 








vertical, but has its plane inclined to the vertical at the top in- 
wards. The upper points of the faces of the two parts of the 
coupling are therefore pressed together by this initial twist of the 
hose ends, and this prevents any —— of the coupling 
becoming opened through pam Should it be considered that 
the hose has not sufficient angular stiffness to give the desired 
effect, this may be artificially increased by placing a coil of wire 
e round the hose, or the angular stiffness = be increased by 
other means. In the case of the wire, this will be strained when 
the re | is closed, and thus give the desired pressure. e 
dummy, or blind coupling part, provided on the end of each vehicle, 
and on which the open end of each hose is placed when not con- 
nected to that of another vehicle, is so disposed as to suit the 
altered position of the face of the coupling at the end of the 
ose. (Accepted October 5, 1904.) 


16,894. Siemens Brothers and Co., Limited, 
Westminster, London, aud L. M. G. Ferreira, Eal- 
Electrical Indi Mechanism. 


’ 

ing, London. ica 

(7 Figs.) August 2, 1904.—This invention relates to apparatus by 
means of which the position of railway signals, points, or other 
gear is by electrical means indicated to an observer stationed 
at a distance from such gear. The solenoid coil ais connected 
at an intermediate point with one pole of a battery b, the other 
pole of which is earthed. One end of the solenoid is electrically 
connected with one of a pair of insulated contacts ¢, c!, and the 
other end with one of a similar pair of contacts d, d!, the other 
members of each pair of contacts being connected with each 
other and with earth. The switch contact-arm e is arranged to 
be moved through suitable linkage by the signal or points, or 
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other gear, which in working occupies one or two positions, so 
as to connect either the contacts ¢c, cl or the contacts d, d', 
according to the position of the gear. When the former are con- 
nected, a current passes through the part a1 of the coila, and when 
the contacts d, d! are connected, a current passes through tine part 
a2of the coil a. A soft-iron core is suspended from the frame of the 
solenoid, so that when there is no current in the solenoid, it hangs 
centrally therein. According as a current passes through the part 
a) or the part a2of the solenoid, the core is displaced longitudinally 
in one direction or the other to a definite position in either case, 
and the indicator disc h, which is linked to the solenoid core, 
and may consist of an extension of one of the core-supporting 
links balanced by a suitable counterpoise, is brought to occupy 
one of two corresponding positions. (Accepted October 5, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 





cable and the stud-heads of such studs as are adjacent to crossing 
rails or other well-earthed pieces of metal, such a resistance as to 
reduce the maximum possible current which with the supply 
voltage can pass to such an amount that it cannot damage any 
parts of the system, while allowing enough current to pass to 





‘arned to an angle which is preferably about 90 deg., and over it 





produce the necessary tractive force to propel the vehicle. In 


24,526. W. Tho! Baron Kelvin of Largs, and 
Kelvin and emo White, i G ow. 
-Machines. [4 Figs.) November 12, 1903.— 


oun: 
| This invention relates to improvements in navigational sounding- 


machines. A is the framework of the sounding-machine. e 
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drum B is carried in the framework, and the steel wire used for the 
sounding-line is coiled on the drum. When the wire is being paid 
out the drum runs loose on the spindle C, which is held stationary 
by a ratchet wheel and pawl. A rope I on one side of the drum 
acts asa brake. One end of the rope lis attached to an arm J 
keyed to the spindle C, and the other end of the rope is fixed to 
an arm K attached to a loose sleeve on the spindle. The rope is 
held with the required amount of brake-power by means of a 
spring M, that tends to pull the arms towards one another. When 
a cast is to be taken, the arm K connected to the loose sleeve is 











drawn away by hand from the arm J keyed to the spindle C, thus 
diminishing the power of the brake and allowing the drum to 
revolve on the spindle. As soon as the sinker touches the bottom, 
the arm K is released, and the full power of the spring M is 
allowed to act and draw the two arms J and K together. Thus 
the further running out of the wire is stopped. The wire is then 
wound in. In order that the amount of wire may be seen from the 
bridge above, a large horizontal dial is provided for the counter 
on the top of the framework A, the pointer of which is worked 
from a worm-wheel on the sleeve of the drum B. (Accepted 
September 28, 1904.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


14,274. O. Reynolds, Manchester. Pistons and 
Piston-Valves. (21 Figs.) June 25, 1904.—-When pistons of 
the ordinary type are at work, the higher pressure of the steam or 
other elastic fluid, which exists on one side, gets behind the piston 
ring or rings, and — them with undue force against the sur- 
face of the cylinder, thus producing unnecessary friction and 
wear. The objects of the invéntion are to prevent this undue 
pressure between the piston-ring and the walls of the cylinder, 
and to enable the ring or rings to adjust themselves more freely 
to any variation in the diameter of the cylinder. a is the piston 
in which is turned a groove a! to receive the piston-ring b. The 
ring ) is turned to the exact diameter of the cylinder, and is of 
sufficient depth to make a close working fit between the flanges of 
the groove @!, 6! are annular ves in thering b. From the 
bottom of these grooves small holes are drilled through to the 
inside of the ring. c¢ are stopping-pieces that are placed one 
above and one below each joint or division in the ring } to pre- 





vent the passage of steam. In each of the flanges of the groove 
a! a concentric annular groove is formed, having radial grooves 
a’, The ring } is placed on the piston upon springs ¢, a separate 
spring being employed for each segment into which the ring is 
divided. The ends of the springs rest nst the body of the 
piston, whilst the centre inst the middle of its respec- 
tive segment, ss held in plece by a pin e! entering a corres- 

onding hole in the ring b. Ey this construction the steam be- 

ind the ring ) passes through the small holes into the grooves 1, 
and therefore the pressure between the internal wall of the cylin- 
der and the fitting part of thé piston-ring b between the two 
grooves bl must be equal to the:pressure Behind the ring. The 
adjustment of the ring is accomplished by means of the annular 
and radial grooves a%, which insure that the steam pressure, which 
exists between that of the ring 6 which lies in the annular 
groove, shall be equal on both sides, thus preventing jamming of 
the ring b against either flange of the piston block, (Accepted 
September 28, 1904.) a 


17,221. The Warwick Machin Company, 
Limited, London, (C. G. Curtis, New and U.S.A.) Tur- 
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bimes. [2 Figs.) August 6, 1904.—The object of this invention 
is to predu e a simple and effective construction for the mov- 
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able vanes of elastic-fluid turbines, and for securing them in posi- 
tion upon the turbine wheel. 1, 1 are discs which form the web 
of the wheel, and 2 is the wheel-rim secured by bolts to the said 
discs. The wheel-rim is cut with channels cn its outer surface, 
which channels receive the curved vane bases 4. These vane bases 
are made in suitable lengths, a number of vane bases occupying 
each channel in the wheel rim, and together encircling the entire 
wheel. The movable vanes 5 are cut integral with the vane bases 
4, and project outwardly therefrom. The vanes are encircled by 
bands 6, which are also preferably made in sections. The vane 
sections are secured to the wheel-rim by bolts 7, which pass from 
the inside of the wheel-rim, through the vane bases, through the 
centres of the vanes, and through the encircling band 6, and are 
provided with nuts 8 placed on their outer ends. By means of 
these bolts and nuts 7, 8, which may be closer pitched near the 
extremities of the vane sections than at the middle, the encircling 
band 6 is secured to the vanes, and the vane sections are rigidly 
secured in the channels at the wheel-rim. (Accepted October 5, 


Roberts, Grantham, Lincs. Steam- 


D. 
December 21, 1903.—The invention re- 


Generators. [4 Figs.] 


lates to steam-generators of the kind described in the specifica- | 


tions of Letters Patent Nos. 5003, of 1902, and 26,686 and 26,687, of 
1902. The improvements, although applicable to all boilers of 
the aforesaid type, are more particularly suitable for boilers using 
water free from salts that deposit. In the specifications men- 
tioned above the tubes are described and shown as straight tubes. 


Now, according to this invention, the tubes d in the sections in 
; | 


front of the steam and water-drum j are curved downwardly over 
the furnace with any desired curvature, and the vertical, or 
approximately vertical, sections g furthest from the furnace may 
have the tubes straight, as shown, or curved. 


used on board ship the vertical sections g may be dispensed with, ; 
and the feed-water delivered into the top headers of the sections | 
immediately in front of the steam and water-drum, the bottom 
headers of these sections being made larger or deeper to allow | 
deposit from the feed-water to settle there. Thecurvature of the 
tubes d is, by preference, so arranged that the bottom headers f 
of the sections will be all in one plane, and the top headers e in 
another plane, thus simplifying the steam and water connections 
between the headers. The steam connections from the headers 
are advantageously so arranged that the flow of steam does not, 
on its way to the steam and water-drum, flow through the headers 
into which the feed-water is delivered. The furnaces may be 
arranged to be fired in any one of the ways described in the above- 
mentioned specifications. (Accepted October 5, 1904.) 


TEXTILE MACHINERY. 
17,927. Asa Lees and Co., Limited, and R. Taylor, 


Jun.,<Oldham, Lancs. dles. (2 Figs.) August 
18, 1904.—This invention relates to spindles of spinning and 





Generally, when | 








penny | opmnen and the chief object of the invention is to enab'e 
cops to be spun on thin paper tubes or upon bobbins or tubes at 
will. a@ denotes the spindle of aspinning or doubling frame, ) a 
portion of the bolster-bearing for the same, c the wharve secured | 
upon the spindle, and d the weighted wire for holding down the | 

indle. In carrying the invention into effect, a wooden or other | 
suitable tube ¢ is secured temporarily by pressure upon the | 
spindle, the fitting surface of the tube being at its upper portion, | 















































while the other portion of the tube is preferably hollowed out 
than the spindle ; the bottom of the tube is preferably en- 
larged, and is provided with a flange over which the bent-over 
upper end of the weighted wire d projects, or the lower portion of 
the tube may be grooved to receive the end of the wire. hen 
it is desired to wind the yarn upon a thin paper tube, the im- 
proved tube e is first secured upon the , agr a, and a paper 
tube is then placed upon the tube e ready for the yarn to be spun | 
or wound thereon ; when full, the cop, with the paper tube, is | 
doffed in the usual manner, the weighted wire preventing the | 
tube e from being drawn cff the spirdle in case it should be 





loosened in doffing the cop; the tube e will be again made fast 
upon the spindle when the next paper tube is pushed over jr 

hen it is desired to wind yarn upon ordinary tubes or bobbins, 
itis only necessary to draw back the upper portion of the weighte« 
wire d and apply sufficient force to the tube e to withdraw it fron 
the spindle, which is then ly to receive an ordinary tube or 
bobbin. In Fig. 2 the tube e is extended to partly cover th: 
sleeve of the wharve, where it is strengthened by a metal ring, 
which is flanged at the bottom; in this instance the ordinar\ 
wire d serves to hold down the tube and the spindle. (Accepte:/ 
September 28, 1904.) 


MISCELLANEOUS. 


18,117. J. Bradley, Burnley, Lancs. Paper-Makin 
Machines. [5 Figs.) August 22, 1901.—The object of the > 
vention is to minimise the wear of the travelling wire, and also 
to secure a more perfect vacuum in the suction-box than has 
hitherto been attained. The suction-box is divided longitudinall, 
into three chambers a, a!, a? by means of plates-l fitted securel\ 
into the bottom and ends thereof. The central chamber a! forms 
the vacuum-box. In each of the chambers a, a? is journalled a 
hollow roller d, supported about midway of its length by a second 
roller e. Between the plates} and rollers d tubes / are interposed. 
These tubes, which are of india-rubber, partially surround the 
rollers d, making a perfectly tight joint,.and thus preventing air 
being drawn in between the rollers d and the plates b. The wire 
travels over the rollers d. These rollers project slightly above 
the level of the top of the suction-box, and the friction to which 
the wire is subjected in its passage over the suction-box is thus 
very greatly reduced. The water, with which the chambers a, a2 
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are filled, permits of the rollers d revolving without friction 
against the tubes /, and also assists in preventing the admission 
of air to the vacuum-box a! and in keeping the rollers d and 
tubes f free from dirt. To prevent the admission of air to chan- 
ber a! from the ends, such chamber is provided with movable 
end-pieces, formed of wood blocks j, j!1, between which is interposed 
a sheet of india-rubber k. The distance between the end-pieces 
can be regulated to accommodate any width of wire by means of 
screws /, which ea through the blocks and through a plate i 
secured to the block j1. By turning the screw the blocks can be 
traversed to any desired position, the screw engaging with a 
thread in the plate m. A sheet of glass 7 is screwed upon the 
block j! for the india-rubber to bear against at the top, and also 
for the edges of the wire to run upon in their passage over the 
suction-box, the level of the glass being flush with the highest 
point of the rollers d. The air is exhausted from the chamber a! 
through pipe s. (Accepted September 28, 1904.) 


25,097. J. W. Macfarlane, Kingston, Glasgow. 
Centrifugal Machines. [4 Figs.] November 18, 1903.—This 
invention relates to centrifugal machine spindles of the type in 
which the usual central stationary spindle of a ‘‘ Weston” cen- 
trifugal machine is replaced by a hollow stationary sleeve, a central 
revolving spindle passing up through this sleeve and being 
secured at its lower end to the usual outer revolving spindle 
carrying the basket. This inner revolving spindle was not with- 
drawable vertically without removing the stationary sleeve and 
other parts at the same time. To overcome this disadvantage, 
the inner spindle A is made practically of one diameter through- 
out. The bore of the outer spindle B is reduced to fit the inner 
spindle A at that part where connection is made between the 
spindles, the two spindles being secured together at this 
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art by a taper-pin C. On removing the taper-pin C the inner 
Fevolviog-spindie A can be withdrawn up through the hollow 
stationary sleeve F without disturbing the latter. This is 
a feature of great practical advantage, more jally 
where, as in the example illustrated in Fig. 1, the upper 
race of the end-thrust bearing between the inner revolving- 

indle A and sleeve F, is carried by a flange H on the — 
end of the spindle and formed in one piece therewith. The 
lower end of the spindle A may, as shown in Fig. 2, he reduced 
in diameter at the part where connection is made between it and 


the outer revolving spindle B, the bore of the outer spindle being 
reduced co! ngly at this part to fit it, 
904.) 
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and the two spindles 
being acer tegel together by the taper-pin C. (Accepted October 5 
1904. 
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THE-ST. LOUIS EXHIBITION. | 


Tur Exursits oF THE ALLIS-CHALMERS- BULLOCK 
CoMPANIES. 


in our issue of June 24 (see ENGINEERING, page 
836, vol. lxxvii.) we illustrated the steam-engine 
and generator forming the imposing unit supplied 
by the combined Allis-Chalmers- Bullock Companies 
for the power plant at the St. Louis Exhibition. - As 
we have already stated, it consists of a 3500-kilowatt 
three-phase alternator, which generated current of 
twenty - five cycles at a pressure of 6600 volts, 
when running at 75 revolutions per minute, direct 
coupled to a 5000-horse-power engine. It will be 
remembered that the latter is of a somewhat unusual 
design. We have given such details of the steam- 
engine as would be of interest to our readers, and 
we now supplement these ‘with further information 
about the generator, the exciter, the‘ electrically- 
operated governor and the distributing system. + ° 

The generator was built by the Bullock Electric 
Manufacturing Company, of Cincinnati. Ag is usual 
with the machines built: at these works, it is of the 
revolving field type. Like the engine, it is capable 
of carrying a 50 per cent. overload for a long 
period, and of withstanding a much greater strain 
for short intervals without undue heating. - It can 
be regulated within 6 per cent., while the engine 
can be governed within 2 per cent. For several 
months during the Exhibition, and between the 
hours of 2 P.M. and 7 P.M. each day, it supplied 
2000 kilowatts to assist in operating the St. Loiiis 
Transit Company’s street cars, and it also took the 
entire lighting load for illuminating the Exhibition 
buildings. The stationary armature yoke, measur- 
ing 33 ft. 6 in. over all at the foundation, has an 
external diameter of 27 ft. ; it wéighs 5800 Ib., ‘and 
is cast in four pieces. * These sections are securely 
jointed together by squares, splines and bolts, which, 
all being on the inside of the casting, leave no pro- 
jections on the outer surface.‘ The castings are 
cored in such a manner as to provide for the admis- 
sion of a plentiful supply of air for ventilating the 
armature coils, the centrifugal effect’ of the rotor 
greatly aiding this when the machine is in opera- 
tion. The core of the stator is built up of discs of 
mild annealed steel, each’ 14 ‘mils in thickness. 
These are annealed a second time when punched, 
and afterwards covered with japan to reduce eddy 
currents. The punchings are separated ‘at* fre- 
quent intervals by brass castings forming air-ducts; 
and the finished core is rigidly held together by 
bolts. 

The rotor is provided with ten cast-iron aris 
secured between heavy cast flanges. The tops of 
these arms are built up of -in. punchings, forming 
the core, which is also ventilated by spacing-pieces, 
each } in. wide. The pole-pieces, forty in number, 
are dovetailed to the core, and secured to it by 
means of wedge-shaped steel keys. Each pole- 
piece is built up of laminated annealed steel plates, 
supported between two malleable iron end pieces, 
and the whole is held together by rivets. The 
magnetizing coils for the field are of copper strip 
wound edgewise. The copper collector rings are 
51 in, in diameter, and are widely spaced to in- 
sure good insulation and ventilation. The brush- 
holders are of a box construction, specially designed 
by ris Bullock Company, and carbon brushes are 
used, 

The exciter for supplying current for the field 
magnets of the large generator was not built 
specially for this purposé, but is of a standard 
Bullock type, direct coupled to a 300-horse-power 
enzine. It has a capacity of 200 kilowatts; runs at 
a speed of 200 revolutions per minute, and gene- 
rates 833 amperes at a pressure of 240 to 250 volts. 
Only a portion of this current was needed for the 
excitation of the larger unit, the remainder being 
usc. for general purposes, such as charging the 
. rage — for the ae launches on the 
ageon, and supplyin wer for operating machine- 
too.s at the Niles Bement-Pond exhibit. . 

i.e brushes of the exciter are carried, as usual, 
Ting set in grooved bearing-wheels. The 
tial feature of this device is a belt-gearing 
ted from the engine shaft, and an arrange- 
of cams which move the entire brush-gear 
backward and forward lengthwise. Fig. 1, page 
808, sh ; : > pag 

» Shows one of the bearing-wheels with ratchet- 
Sear attached. The ratchet is for revolving a 
cam inside the wheel, which, coming in contact 
with a stationary cam, gives the desired motion, 
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& spring action forcing the wheel back after 
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ratchet-wheels are operated by rods which re- 
ceive motion through the medium of a small 
eccentric ; they are revolved at a slow rate of 
speed all the time the machine is working, with the 
result that the brushes are always in motion, and 
consequently no grooves are worn in the face of the 
commutator,.and both it and the brushes are kept 
free from dust and dirt, and sparking is eliminated. 
The-entire-set..is very.neat in appearance, and. has 
been skilfally designed, due attention having been 
eid to the relative proportions of copper and iron. 

he brushes require no movement radially for loads 
varying from’0 to 50 per cent. overload. 

The electrically-operated regulator of the Allis- 
Chalmers engine: is of. special interest ;it.is illus- 
trated in Fig. 2. « The regulator proper: is, of the 
fly-ball type, provided with a centre weight attach- 
ment, which actuates the cut-off cams of both high 
and low-pressure cylinders by conveying motion to 
the rods A and B. »This attachment is mounted on 
the regulator ‘cross-shaft .C, and. is capable of 
changing the ratio of cut-off in either cylinder 
independently by the adjustment of the ratchet D. 
The cut-off of the low-pressure cylinder can also be 
adjusted by a hand-wheel E mounted on a straight 
link which is connected to the low-pressure.rod A. 
By these arrangements it becomes possible to main- 
tain the desired receiver pressure under all condi- 
tions. ' 

The speed of the engine may be increased or 
decreased to an extent of several revolutions per 
minute by adjusting the circular weight G mounted 
in a yoke H on the regulator cross-shaft C. Any 
movement on this weight in either direction 
from its central position is equivalent to in- 
creasing or decreasing the centre: weight of the 
regulator. ‘ An electric synchronising ..device for 
operating the generator in multiple with others is 
attached below. This consists of a small rever- 
sible electric motor I operated from the main switch- 
board. by means of a double-throw switch. The 
motor itself« forms the weight for varying the 
speed, and ‘it travels in a frame J through the 
medium of a gear-wheel K and threaded spindle L. 
When putting the generator ‘‘ in step” with others, 
the switchboard attendant can run the machine up 
to synchronism immediately by means . of . the 
switch-controlling motor on the regulator. To 
prevent damage to the motor or its attachments, 
should it bexallowed to run to either extreme of its 
travel, an» ingenious but simple arrangement is 
provided ; the gear turning on the threaded spindle 
is engaged "by a clutch, causing both to revolve 
together, and thus to prevent the motor advancing, 
although it may still continue running. . The regu- 
lator is provided ‘with a belt-rider <safety. stop M 
acting on the-high-pressure-cut-off cams, which pre- 
vents the steam-valve from opening. An oil dash- 
pot N, attached to the regulator column, is provided 
as a precaution against ‘‘hunting” when the engine 
is working under variable loads ; the piston working 
in this dash-pot is spherical in shape to avoid any 
bending action on the rod. As we have previously 
stated, by means of this device the engine can be 
regulated to within 2 per cent. 

There were certain interesting features in the 
distributing system ; the mains were in duplicate, 
and each contained three copper cables of about 
4 in. in diameter, the two cables together having 
an electrical capacity of 600,000 circular mils. 
These were taken underground to a transformer 
house, where connections were made to the 
‘* Exhibitors’ Switchboard,” so called because each 
exhibitor with a steam electric unit furnished his 
own panel. At this transformer house the current 
was controlled by an oil-switch ; but before reach- 
ing this the wires were connected to two pressure- 
transformers for measuring the current, voltage, 
watts, and power-factor. e wires were also con- 
nected to four series transformers, three of which 
were connected to an ammeter, and the other with 
a wattmeter. All these instruments, manufactured 
by the Wagner Company, were mounted on the 
Bullock panel. The current passed from the oil- 
switch to the main switchboard, situated in a 
gallery at the western end of the building, where, 
through the medium of bus-bars, any two gene- 
rators could be run in parallel, or any one indi- 
vidually could feed any of the many circuits 
centered there. For the decorative lighting a 
parallel two-wire system was used for feeding the 
110-volt lamps, which were arranged between the 
two wires. 

Each building was provided with three trans- 


the number of lamps to be fed. For the coloured 
lamps, illuminating the cascades, a special .four- 
wired system was used, permitting the arrangement 
of red lamps in one circuit, green in another, and 
white in thethird. The current for the lamps was 
supplied from the Allis-Chalmerg- Bullock generator, 
and the colour changes were governed at will by a 
three-way switch. 

In the Palace of Electricity, the exhibits of the 
Allis-Chalmers-Bullock combination were nume- 
rous and of considerable interest, being almost 
entirely of their standard types. Only a few words 
of reference to them are needed. They included 
an alternator, with many of its parts removed and 
mounted in such a manner as to facilitate inspec- 
tion, while a similar machine was shown in opera- 
tion ; the latter was a 255-kilowatt three-phase unit, 
with 12.poles, working at 60 cycles per second, and 
giving 2300 volts and 56$ amperes per phase. | Its 
efficiency is stated to be about 95.5 per cent. ~ 

An important exhibit,of this company was their 
three and four-wire systems of multiple control. 
With the former, 26 speeds are obtained, each vary- 
ing about 7 per cent. from the, preceding speed ; 
with the latter, 12 speeds are possible, and the 
geet of variation between each is about 20. 

he different voltages are produced by a ‘‘ balancer” 
running across the line. The vol recommended 
for the generator in each case is 250 volts, which 
in the four-wire system is subdivided as follows into 
60, 80, and 110 volts, giving six available vol 
tages—namely :—60, 80, 110; 60 + 80 = 140, 
110 + 80 = 190, and 60 + 80 + 110 = 250. , To 
obtain the twenty-six different speeds with theso 
voltages, three steps of ficld resistances are in- 
serted between each, and five steps of field resist- 
ance are used after the full pressure has been put 
across the armature. This number of steps hae 
been found ample for most classes of work. 

In the threo-wire system, which has the advan- 
tage of being cheaper to instal and of being used 
with standard switches, the balance subdivides the 
voltage into 90 and 160 volts, giving the threo 
voltages of 90, 160, and 250. ‘The twelve speeds 
are obtained in this case by using only two ficld 
resistance steps for each of the first two voltages, 
and five field resistance steps for the 250 volts. 

The four-wire system is the more complicated, 
and for this reason is not so widely used. Fig.3 
shows the scheme of connections; the balancer 
consists of three similar machines coupled together 
and. movfted on a common base. Reference to 
Fig. 3 will make our previous statement clearer. 
By connecting the motor armature terminals across 
A and B it will receive 60 volts; across B and C, 
80 volts ; across C and D, 110 volts; across A and 
C, 140 volts ; across B and D, 190 volts ; and across 
A and D, 250 volts. The controllers for the three 
and four-wire systems vary considerably, both in 
their mechanical and electrical coustruction ; the 
arrangements provide for the proper insertion of 
resistance in the field circuits to give 26 forward 
and six reverse speeds to the motor. With these 
controllers no external resistance is used in the 
armature circuit, as with the small increments in 
speed it is unnecessary. 

There is little doubt that. the three-wire system 
will be more largely adopted because of its greater 
simplicity. The balancer consists of two exactly 
similar machines direct coupled. Both machines 
are in series, and their voltages are 90 and 160 re- 
spectively. These machines are made in several 
different sizes, but seldom larger than 35 kilowatts; 
as only the balanced part of the load passes through 
the balancer. The following paragraphs are quoted 
from the company’s description of this arrange- 
ment :— - 

The balancer used by the Bullock Company for the 
three-wire system, as well as that for the four-wire, is 
provided with compound-wound fields; and these, by 
acting differentially on the machine that runs as a motor, 
and cumulatively on the machine that acts as a generator, 
control the voltages so as to maintain that acting on the 
motor constant, or practically so, for ali changes in the 
strength of armature current. The arrangement of the 
field-coils can be readily understood from the diagram, 
Fig. 4, in which A B represent the two machines that 
constitute the balancer, A’ B’ being their armatures. 
The lines P ON constitute the distributing mains, with 
which the motors are connected, -the leads from the gene- 
rator being connected with Pand N. The arrow-heads 
show the direction of the currents when the machines are 
both acting as motors, but when either one of them acts 
as a generator the direction of the current through its 
armature and series field-coils is reversed. will be, 
seen, the main current, after passing through the arma- 
ture A’, enters the series field-coils at c and comes out at 
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The 





formers, one for each phase, the sizes varying with 





d. It then passes to machine B, and after traversing the 
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armature B’ enters the series field-coils at c and passes 
out at d. 

The shunt field-circuit of machine A starts from line P 
at cand runs to line N at f. By looking at the arrow- 
heads on the shunt and series field-coils of this machine 
it will be seen that the currents in the two run in oppo- 
site directions, so that the series coils act in opposition to 
the shunt coils. The shunt field-circuit of machine B 
branches from P at g and enters N at h; and in this ma- 
chine, as will be seen by looking at the arrow-heads on 
the fields, the currents in the shunt and series coils flow 
in opposite directions, so that the series coils act in oppo- 
sition to the shunt, the same as in machine A. At os 
field-rheostat is provided to regulate the shunt field cur- 
rent to machine B. 

From the foregoing it will be seen that when both 
machines A and B act as motors, the action of the series 
field-coils is differential. When either one of the ma- 
chines acts as a generator, the direction of the current 
through its armature and series field-coils is reversed, and 
then the series coils assist the shunt-coils—that is, the 
action is cumulative. The way in which this reversal of 
the current in the series field-coils acts to keep the — 
constant can be more clearly explained by the aid of the 
simple diagram, Fig. 5. 

In this figure G represents the main generator, and 
the circles A are the armatures of the two ma- 
chines that constitute the balancer. The shunt-coils 
magnetise the fields of the machines, and the series 
field-coils demagnetise them to a certain extent—that 
is, when the current flows through the armatures from 
P towards N. The velocity at which an armature will 
rotate depends upon the strength of the field; the stronger 
the field the lower the ak The electromotive force 
developed in an armature depends upon the strength of 
the field and the velocity of rotation. The stronger the 
field the higher the electromotive power, and the higher 
the velocity the higher the electromotive force. In other 
words, increase the field strength, and increase the speed ; 
both act to increase the electromotive force of a gene- 
rator armature. The electromotive force developed by a 
generator armature is not all available outside the 
machine ; a portion of it is expended in overcoming the 
armature resistance, and this portion increases with the 
strength of the current, so that the stronger the current 
the lower the net electromotive force. In a motor a 
portion of the electromotive force of the current that 
passes through the armature is absorbed in overcoming 
the resistance of the wire, the balance of the electromo- 
tive force is balanced by the counter electromotive force 
developed in the motor-armature, so that the speed of the 
latter must be just enough to develop this electromotive 
force and no more. If the current passing through the 
motor-armature is increased, the portion of the electromo- 
tive force absorbed by the resistance of the wire will be 
increased, and as a result the velocity of the armature 
will be reduced. 

Keeping these facts in mind, it can be seen that if the 
armatures A, B were acted upon by the shunt-field coils 


if the current increased, and the one acting as a generator 
would give a reduced net voltage if the current increased. 
The reduction would be due not only to the greater loss of 
voltage within the armature, but also to the reduction in 
speed ; for it must be kept in mind that the armature 
that acts as a motor drives theother one. When the two 
machines are provided with series field-coils, if the current 
through the armature of the one that is acting as a motor 
increases, the differential action of its series coils will also 
increase, thus weakening the field, and causing the arma- 
ture speed to increase. The other machine, acting as a 
generator, will have its field increased, because the 
direction of the current through the series coils will be 
reversed, and this increase in field strength, together with 
the increased velocity, will result in an increase in the 
voltage of the current generated. 

By properly proportioning the series field-coils the 
increase in speed, as well as the increase in the field 
strength of the machine that is acting as a generator, can 
be made just sufficient to offset the increased loss of 
voltage in overcoming the resistance in its armature, so 
that the net electromotive force will remain constant. 


The controllers used with the three-wire system 
are made in two capacities—20 and 40 horse-power 
—both operating at 240 volts ; they are very com- 
pact, and the working handle can be mounted in 
any position and connected to the controller proper 
by means of a shaft or gearing. 

By the courtesy of the company we are able to 
publish the results of some tests made at the 
Cincinnati works for the purpose of comparing their 
multiple-voltage system with that of rheostatic 
control. 

Fig. 6 shows a test-piece between the lathe centres, 
and the cutting tool, at positions from no load to full 
load, under varying depths of cut. The tool used in this 
test was maintained at a cutting speed of from 60 ft. to 
70 ft. per minute; Table I., however, shows peripheral 
speeds as high as 210 ft. per minute. 

In explanation of this, it should be said that these 
speeds were calculated by adjusting the resistance in each 
case, to give the proper speed, and then determining 
from this resistance what the speed would have been if 
the resistance had not been changed. At the beginning 
of the test, resistance was inserted in the armature circuit 


pe the one acting as a motor would decrease in velocity | p 
e 





so as to give 60.8 ft. per minute cutting speed upona piece 
of steel 31} in. in diameter, with a feed of 21 to the inch, 
and 4 in. deep, as at B. The tool was then moved to posi- 
tion C. The cut at this point was one-half the depth of B, | 
er py in. While the resistanee in the armature vircuit | 


Taser I.—Rheostatic Control. 


Amperes. Volts. Speed. Work. 


Piece. 


Armature. 
per Minute. 
Tool Position. 


Armature. 
~ | Revolutions 


* | Diameter. 


| 178.5 172. 


| 143.2 | 

148.6 | | 885 
and the field excitation remained the same as at B, 
cutting speed increased to 121.5 ft. per minute. When 
moved from position C to D, with a further reduction of 
cut to ;; in., the conditions in the circuit remaining con- 
stant, the cutting s increased to 165.5ft. per minute. 
When moved from D to E with a reduction of cut to gy in., 
the cutting speed was 172.5 ft., and on running the tool 
out of the metal entirely the speed was 210 ft. per minute. 
Thus it will be seen that with each variation in the cut of 
the tool a material change in the cutting speed took place. 
If, therefore, a machine controlled by rheostat is tae 
at maximum cutting speed, and the cut varies and mes 
light, the machine will instantly speed up toa point that 
would burn the tool. In contrast with these results 
Table II. shows the results obtained by multiple-voltage 
control. 

Tap._e Il.—Multiple-Voltage Control. 
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} 
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Amperes, | 


Piece. 


Armature. 
Armature. 
| Revolutions 
per Minute. 
Motor. 
Revolutions 
per Minute. 
Diameter. 
Tool Position. 


in. 
3} 
3] 
8t 
33 
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It will be noted that with rheostatic control the line 
voltage was 236 volts, and that in order to obtain the 
60-ft. peripheral speed this voltage was cut down to 53. 
A 60-volt circuit was selected, which gave an impressed 
voltage upon the armature of 52, and a peripheral speed 
of 60 ft. with the tool at position B. When the tool 
entered the cut at C, the speed rose from 60 to 66.2. At 

, with a cut of s in., the change in speed was from 66.2 
to 66.5; with the tool moved to e and a cut of ;{ in. the 
speed was 66.8, and when doing no work, as at A, it was 
71 ft. per minute. 








MICROSCOPIC OBSERVATIONS ON 
NAVAL ACCIDENTS. 


By Tomas Anprews, F.R.S., M. Inst. C.E., 
F.C.S. (Telford Medallist and Telford Prizeman, 
Institution of Civil Engineers ; Gold Medallist 
and Bessemer Prizeman, Society of Engineers), 
Metallurgical Chemist and Testing *Engineer, 
Wortley, near Sheftield. 

(Concluded from page 779.) 
GENERAL REMARKS. 

It is desirable now to correlate the results of the 
various examinations—chemical, physical, micro- 
scopic, and thermal—so as to arrive, if possible, at 
some tentative general conclusion as to some of the 
probable causes of the accident. 

1. A consideration of the chemical analyses (see 
Table IT., page 738 ante) indicates that the chemical 
composition, with the exception of the high percen- 
tage of silicon, was generally satisfactory, though 
the author considers the percentage of combined 
carbon is higher than is desirable for connecting-rod 
steel, used for such high-speed work, where the 
vibratory stress is consequently considerable. 

For this class of work the author prefers that the 
maximum of combined carbon should not exceed 
about 0.30 per cent. (See the author’s specifica- 
tion for steel connecting-rods. ) 

The percentage of silicon is very high, and the 
author thinks that to some extent this has contri- 
buted to micro-crystalline weakness in the physical 
structure of the mass. 

The author thinks, also, that the excess of silicon 
is to some extent responsible for having increased 
the needle-shaped brittle crystalline formations in 
the general mass of the steel, but the thermal or 
annealing experiments given in this report have 


| shown that this was chiefly due to thermal condi- 


tions. (See the resuits of the annealing experiments. ) 
The percentages of manganese, sulphur, phos- 





phorus, and arsenic are satisfactory, and there was 
no perceptible quantity of copper, chromium, or 
nickel present. 

2. Tensile tests were made with generally satis- 
factory results (see Tables III. and IV., page 74) 
ante). The cold bending test on Table VIL., page 
740 ante, also yielded good results. 4 

Compression tests were also made from near the 
top of the fracture at the root of the fork of the 
rod, and from other positions, and these tests 
afforded good indications of the general physical 
properties of the mass of the steel when under the 
influence of the slowly-applied strain used in this 
method of testing. 

One comparison test was made longitudinally and 
another transversely, and in both instances the 
steel was eompressed to 50 per cent. of the original 
height of the test-piece. There were no signs of 
cracking under the effects of this steadily-applied 
pressure, the test-pieces being examined when com- 
pressions of 25, 37.5, and 50 per cent. had been 
reached. he results are therefore satisfactory 
under the conditions of these tests. For detailed 
results see Tables V. and VI., page 740 ante. 

The behaviour of steel under steadily-applied 
strain does not, however, always afford a criterion 
of its resistance to sudden shocks or prolonged 
vibratory concussions. 

3. It may be noticed in Figs. 5 and 6, page 759 
ante, that the sides of the interior circumference of 
the central hole through the connecting-rod bear the 
marks of the boring or drilling tool in places, as 
internal transverse scratches or fine circumferential 
grooves. In such a metal as steel the finest trans- 
verse scratch (acting as a diamond cut across glass) is 
capable of easily developing a transverse flaw under 
vibratory stress. In view of the acute angled and 
acicular ingot-like micro-crystalline structure found 
in this rod, it is possible that the transverse fracture 
had been to some extent facilitated by the above 
cause. Part of the transverse fracture, in fact, 
was along one of these indentations (see illustration, 
Fig. 6, page 739 ante). 

Further confirmation of this is also afforded by 
the fact that a small fine internal flaw was detected 
extending transversely for a distance of about ,) in., 
adjacent to the hollowed inside of the connecting- 
rod. (See details under heading of ‘‘ High-Power 
Microscopic Examination ” on page 740 ante.) 

The author considers it desirable, as a future 
means of prevention, that the interior surface of 
hollowed forgings should be at least equally smooth 
bored and polished as the external surface. This 
would tend to minimise risk in the case of both 
steel or iron connecting-rods, which are submitted 
to high-speed running and rapidly alternating, 
vibratory or other stresses. The micro-crystalline 
structure of that portion of the connecting-rod sub- 
mitted for examination near the fracture appeared 
to have the general appearance of a forging which 
had been rapidly reduced locally by a somewhat 
heavy hammer, and which had subsequently re- 
ceived a considerable amount of forging at variable 
and comparatively low temperatures. 

The distortion of micro- crystalline structure 
sometimes produced by heavy hammering (some- 
times at temperatures below the crystallising point 
of iron), required to obtain sudden and large local 
reduction in the mass form of structures, is often 
detrimental ‘to after-stability in steel forgings. 
The more gradual such form of reduction can be 
made, and at as uniform a temperature as possible, 
the better for the after-endurance of the forging. 
If the hammering has been done with too heavy a 
stroke, or with a hammer of disproportionate 
weight to that of the mass of the forging, there 
will sometimes be developed an axial longitudinal 
flaw, consequent on the undue crushing in of the 
material towards the centre. Possibly this may to 
some extent have been the case with the present 
fractured connecting-rod ; though without direct 
evidence this cannot be stated with certainty. 

4. The high-power microscopic examinations 
have helped to throw light on some of the causes 
of the fracture. 

This part of the investigation has shown that the 
ultimate crystals generally were of somewhat pecu- 
liar formation, and that the general micro-crystal- 
line structure was in numerous places of a long 
needle-like, spiky, and wedge-like character; in fact, 
more resembling ingot structure than that of 
finished and annealed forgings. There was also a 
want of a uniform interlocking structure, as between 
the ferrite and carbide of iron areas of the mass. 
In fact, many of the earbide of iron areas and 
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ferrite portions of the steel were long, narrow, and 
of wedge-like character, constituting considerable 
lines of weakness in the general micro-physical 
structure of the steel. 

A reference to the high-power illustrations, Figs. 
14 to 23 inclusive, on the two-page engraving pub- 
lished last week, will show the peculiar acicular 
nature of the general micro-crystallisation of the 
mass, and the author considers such a crystalline 
condition is undesirable for connecting-rod steel. 
He regards the general type of the crystalline struc- 
ture of that portion of the connecting-rod adjacent 
to the fracture as not being the one best calculated 
to resist either sudden heavy impact shocks or a pro- 
lonced series of lesser vibratory concussional strains. 

From the indications afforded by the various 
high-power microscopic examinations which the 
author has made he is tentatively of opinion that 
this micro-crystalline formation has been induced in 
the steel in some measure both by the method of 
manipulation and the thermal conditions obtaining 
during the making and finishing of the forging. 

He thinks, judging tentatively from the micro- 
scopic parts of the investigation, that the finished 
forging has not been annealed at a desirable tem- 
perature. Confirmation of this is afforded by the 
results of the microscopic experiments on the effects 
of thermal or annealing treatment on the connect- 
ing-rod, in course of which experiments the forging 
was annealed at a maximum temperature of 950 
deg. Cent. The difference and improvement pro- 
duced by the annealing on the general crystalline 
structure of the steel was very marked, and it is 
clearly demonstrated on comparing the micrographs, 


velopment will be seen in the illustration of longi- 
tudinal axial splitting in the steel rail, Fig. 34, sub- 
joined. If there had been central longitudinal 
segregation or piping in the rod, it would be cut 
out when the central hole was bored, so that its 
presence cannot now be so easily detected ; yet 
some of the finer transverse outer ramifications 
may have been left. 

In view of the fact that some (3) other of the 
connecting-rods of the engines of the Bullfinch had 
developed longitudinal flaws similar to those found 
in the broken rod, it would appear as though this 
set of rods had been made from steel ingots in 
which central piping had developed to some extent 
longitudinally. 

It would consequently seem as though sufficient 
had not been cut off from the tops of the ingots to 
get rid of the adverse effects of the piping. Unless 
the finest and remotest ramifications of the ingot 
piping are entirely eliminated, there is always risk of 
the existence of these longitudinal central flaws in 
steel forgings or rails, which sometimes dangerously 
develop under the influence of vibratory or concus- 
sional stress. 

This the author has demonstrated in his recent 
investigations on the ‘‘ Adverse Effects of Segrega- 
tion on the Strength of Steel Rails” (see Trans. 
Soc. Engineers, November, 1902). Fig. 34 is, as 
already stated, an illustration of a similar internal 
longitudinal flaw which the author recently dis- 
covered in a steel rail sent for examination by one 
of his railway clients. 

6. Further, it is a question as to whether the 





general mechanical construction of the connecting- 





Fic, 34.—Interna Vertical Longitudinal Flaw found in Web of Steel Rail, as seen at Magnification of 2 Dia- 
meters. Actual Magnification of Engraving, 1.6 Diameters. 


Figs. 14 to 23 inclusive, of the normal structure of 
the fractured rod, with Figs. 29 to 33 inclusive, 
which show the more satisfactory interlocking struc- 
ture as between the ferrite and the carbide areas 
induced by the annealing treatment. The author 
would here state, however, that the temperature, 
950 deg. Cent., used in course of these special ex- 
periments is somewhat higher than he would gene- 
rally prefer for most classes of annealing ; he con- 
siders that a rather lower temperature would in 
ordinary cases be preferable. The general results 
obtained in these experiments show the importance 
of eflicient quantitative annealing by pyrometer 
measurement in order to obtain a satisfactory and 
reliable crystalline structure for steel forgings. 

Microscopie observations were made at a high 
magnification on the effects of transverse compres- 
sion stress near the top of the connecting-rod fork 
(see Tables VIII., IX., and X., page 778, and 
Figs. 25, 26, and 27). The nature of the crystalline 
slip observed appeared to be generally normal in its 
character, though approximating rather towards the 
micro-crystalline slip of steel ingots when under 
pressure than to that of finished steel forgings. 

5. Itis possible that the tendency to local micro- 
segregation of the carbon contents near the base of 
the fork of the split connecting-rod noticed in the 
microscopic examination (see page 740) may indicate 
the presence of a local central axial longitudinal 
Segregation in the original ingot, which has ulti- 
mately led to the central splitting down of the 
connecting-rod. 

The author has met with similar longitudinal 
splitting in the centre of steel rails, due to local 
and lon situdinal segregation of some of the chemical 
eens in the primary ingot. He gives an illus- 

ation for com i i ig. - 
ety parative purposes in Fig. 34, an 

Tn cises of longitudinal ingot piping, or of 
central axial segregation of the chemical consti- 
tuents, there are often found flaw ramifications of 
Varied izes shooting off transversely; some of 
these a often minute. It appears as though one 
of thes had been met with in this connecting-rod, 





vee} . A 
43 dese: hed on page 740. A similar transverse de- 





rod was all that could bedesired. Was the general 
design, apart from the material, a source of weak- 
ness? This part of the subject is, however, some- 
what outside the scope of the author’s present 
investigation. 

A consideration of the tracings of the connecting- 
rods submitted to the author shows that the general 
construction is not an unusual one for machinery 
of this type; he thinks, however, that from some 
metallurgical aspects it is capable of improvement. 

7. As the result of a careful series of investiga- 
tions the author has arrived at the conclusion that 
the micro-crystalline structure of the fractured con- 
necting-rods examined manifested general charac- 
teristics owing, to some extent, to, chemical com- 
position, insufficient annealing, or heat treatment, 
which, he thinks, do not tend to promote reliability 
or durability. He is also of opinion that it would 
have been desirable, if possible, to have had a 
somewhat stronger general constructive design for 
the rod, in view of the high speed, rapidly alter- 
nating stresses, and constant vibratory concus- 
sional forces involved in the work of the rod. 

The author has expressed his views as to the 
chemical and physical specification of steel con- 
necting-rods in the suggestions he has recently 
drawn up, from a metallurgical aspect, with the 
object of obtaining reliability and durability in 
structural parts of this class. In this research he 
has striven to demonstrate some of the latent 
microscopic and thermal causes which apparently 
lead to accidents of this nature. 

‘The ordinary methods of external examination, 
chemical analysis, and physical tests appeared in 
this instance insufficient to detect the source of 
weakness in the mass structure of the steel, which 
was, however, revealed by the combined micro- 
scopic and thermal method of examination. Some 
intimation has also been given tending to promote 
future safety in the construction of naval forgings. 

The author has refrained from alluding to the 
recent law suit connected with the Bullfinch 
accident, because the present research was made 
independently above two years prior to that legal 
trial and without any anticipation that such a law 





suit was likely to occur. It seemed desirable to 


add these few remarks, 


APPENDIX. 


REMARKS ON THE GENERAL DESIGN OF THE 
Connectine-Rop. 

A consideration of the design of the connecting- 
rod shows that the general construction is not an 
unusual one for machinery of this type, though, as 
already pointed out, it is rather lighter in design 
than the author considers desirable in view of 
the nature of the work required of the rod. 

As stated above, the author thinks that from 
some metallurgical aspects the design is capable of 
improvement, as the mass strength of the rod 
appears to him to be deficient. It would have been 
desirable to have kept the diameter below the fork 
the same as that at the other end of the taper, in- 
stead of here reducing it to 3} in., as it seems that 
this is a somewhat weak place inthe rod. The con- 
necting-rod jaws appeared also to be -weaker than 
desirable. The object of boring out the interior of 
the connecting-rod was chiefly to reduce the weight, 
and hence the inertia of rapidly-running parts. The 
author considers, however, that the comparative 
gain in this respect has, in the present instance, 
been counterbalanced by the risk of diminished 
mass strength, and more permanent strength and 
reliability would have been obtained by having the 
connecting-rgd solid throughout. 

With regard to suggestions which have been made 
as to constructing the fork of a‘ connecting-rod of 
the form of the letter Y instead of the present U- 
form of fork, considered from a metallurgical view 
the author feels rather disposed for some reasons to 
favour the Y shape of connecting-rod fork, pro- 
viding it is forged in one solid piece, and subse- 
quently slotted out ; but the bottom of the angle of 
the ¥Y should be rounded, and not acute, especially 
in steel connecting-rods. 

The reasons for this are that, in forging a con- 
necting-rod of this type, there is likely to be less 
distortional stress of the crystalline structure in the 
transverse working out of the Y shape than in the 
U shape, and the subsequent stress of its work 
would be more in the line of its longitudinal axis 
than in the old type of connecting-rod fork. 








LOCOMOTIVES AT THE ST. LOUIS 
EXHIBITION. 

By H. W. Hansury, Assoc. M. Inst. C.E. 
Tue Locomotives Burtt at Tue Rogers 
Locomotive Works. 

(Concluded from page 747.) 

ConTINUING, we will now deal with the Consolida- 
tion engine for the Baltimore and Ohio Railroad 
Company which, as we have already mentioned, is 
included in that company’s historical collection. We 
may remark that out of compliment to Mr. David R. 
Francis, the President of the Exhibition, and at one 
time the Governor of the State of Missouri, this en- 
gine has been given the name ‘‘ Governor Francis.” 
It will be seen from the illustration, Fig. 3, which 
we. gave on the two-page engraving published with 
our issue of December 2, that this engine does 
not possess any particularly new features in de- 
sign. However, since it has been selected for 
exhibition in the historical collection as represen- 
tative of the modern type of American freight 
engine, we think that, perhaps, it is desirable, in 
the interests of our readers, to give a fairly com- 
plete description. In addition to Fig. 3, pub- 
lished on our two-page engraving of December 2, 
prepared from a photograph, and already referred 
to, we give this week on page 809 a general drawing 
(Fig. 15), and sectional end views (Figs. 16, 17, 18, 
and 19). 

Beginning with the boiler, it will be noted that 
the fire-box is of the Belpaire type, the usual wagon- 
top principle, on which most American boilers are 
designed, not having been adopted in the present 
case. It is intended for burning bituminous coal, 
and for a working pressure of 205 1b. per square 
inch. Steel has been used in the construction 
of both the fire-box and boiler shell.. The boiler- 
barrel consists of two courses. _ The diameter out- 
sido the first.is 71 in., the thickness of the plates 
for both courses being } in. The fire-box piates 
have the following thicknesses: crown sheet, 
# in.; side plates, ;'; in.; tube-plate, }in.; and back 
plate, in. The fire-box is 105 in.,in length 





and 66 in. in width, and extends outside the frames, 
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“MOGUL” TYPE LOCOMOTIVE FOR THE ST. LOUIS SOUTH-WESTERN RAILROAD. 
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being above the trailing wheels. The grate area 
is 49.31 square feet. 

Following the usual practice, charcoal-iron tubes, 
of which there are 371, are used. These are 
13 ft. 94 in. in length and 2 in. in outside diameter. 
A heating surface of 2664.54 square feet is provided 
by them, which, together with 180.57 square feet 
provided by the fire-box, gives a total heating sur- 
face for the boiler of 2845.11 square feet. 

The safety valves are two in number and 4 in. in 
diameter, and, as will be seen from Fig. 3, are 
attached directly to the back of the dome, no sepa- 
rate stand or auxiliary dome being provided for 
them. 

The coupled wheels are 56 in. in diameter over 
the tread ; those of the truck, which are of cast-iron, 
of plate type, without tyres, and with chilled tread, 
being 30 in. in diameter. Cast-steel centres of 
spoke pattern are used fcr the coupled wheels, the 
tyres being of steel and 3 in. thick by 54 in. broad, 
with the exception of those on the third pair of 
wheels, which are 3 in. by 64 in., and have no flanges. 
The axles are of steel, with journals 9 in. by 13 in. 

With regard to the use of cast iron for the truck 
and tender wheels of locomotives, we may observe 
that it appears to be a practice peculiar to America 
alone ; and considering that it has been said of such 
wheels that they are the cause of, perhaps, more 
accidents than any other part of the locomotive, it 
is a matter for wonder that its use for these: pur- 
poses has not been entirely discarded long ere this. 
A material like cast iron, with small resistance to 
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THE ROGERS LOCOMOTIVE WORKS, PATERSON, NEW JERSEY, U.S.A, 
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tensile stresses and shock, and a liability to fracture 
at any time, is, without doubt, unsuited for these 
important purposes, a question upon which we 
think there can scarcely be two opinions. When 
considered from the point of view of pounds, 
shillings, and pence, it is, of course, cheaper than 
cast steel ; but unless the ‘‘ almighty dollar” is to 
be thought of greater importance than human life, 
wheels of the former material should most certainly 
be discarded. Our foregoing remarks, it should 
be clearly understood, apply only to cast-iron 
wheels without tyres. With regard to those pro- 
vided with tyres, we admit that, although we do 
not like them, the danger likely to occur from 
fracture is greatly minimised, for in the case of 
stich an occurrence the tyre would probably bind 
the parts of the wheel together and prevent its 
disintegration. But to resume our description. 

The total wheel-base of the engine is 24 ft. 9 in., 
16 ft. 64 in. being that of the coupled wheels, on 
which a total weight of 77 tons is carried. The 
truck carries a weight of 9 tons, giving, therefore, a 
total for the engine when in full working order of 
86 tons. 

The Stephenson motion operates the valves, which 
are of the balanced-slide type. The cylinders are 
22 in. in diameter, and have a stroke of 26 in. 
They are situated outside the frames. A very 
comfortable cab, lined with wood and with a cast- 
iron front, has been provided. The roof extends 
beyond the engine, covering the tender as well as 
the engine foot-plate, and offering ample protec- 




























~7------ 'sts 
a 
---9' 9§--s>} 
ane Sef: 






tion from rain and wind to both the driver and fire- 
man. Air sanding apparatus, triple sight-feed 
lubricators, a 16-in. head-lamp, &c., are provided. * 
The tender is of the usual construction, and is 
carried on two four-wheel bogies, with diamond 
pattern frames. The main tender frame is built 
up of 10-in. steel channels. Like those of the 
engine truck, the tender bogie wheels are of cast 
iron with chilled tread, and their diameter is 
33 in. The tank, which is of the ‘‘ water-bottom ” 
form, has a capacity of 7000 U.S. gallons (5600 
English gallons), and space for about 11 tons of 
coal. A step and hand-rail are provided at the 
back for the convenience of the driver. The total 
weight of the tender in full working order is 63 tons. 
| We shall now describe the fourth engine (‘‘ No. 
| 330”), which is of standard gauge and built for ser- 
vice on the St. Louis South-Western Railroad, which 
railroad is popularly designated the ‘‘ Cotton Belt.” 
| The type is that commonly known as the ‘‘ Mogul,” 
| the engine having six coupled wheels and a leading 
two-wheeled radial truck. Fig. 4, on our two- 
page engraving published with our issue of the 
2nd inst., is a pho phic illustration of engine 
No. 309, the particular one which we are descril- 
ing not having been photographed. ‘‘ No. 309” is, 
however, an exactly similar engine, ordered at the 
same time. We give, on the present page, a gener’! 
engraving, Fig. 20, and three sectional views, Fiz~. 
21, 22, and 23, from which the main features 
| design may be readily seen. 
| . The coupled wheels have a diameter of 61 in. © 
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the tread and a wheel-base of 14 ft. 8 in., the total 
weight carried on them being 56.7 tons, while the 
truck-wheels are 33 in. in diameter, and carry 
‘rather over 8 tons. The total wheel-base of the 
engine is 22 ft. 9in., and the total weight in full 
working order is about 64.7 tons. All the wheels 
are of spoke pattern, and have cast-steel centres and 
steel axles and tyres. The journals and the coupled 
axles are 9 in. in diameter and 12 in. in length, 
while the tyres are 34 in. in thickness and 54 in. 
in breadth. 

The boiler is of the usual extended wagon-top 
design, and is intended for a working pressure of 
200 lb. per square inch, the fire-box being designed 
for burning bituminous coal. A total heating sur- 
face of 1887.76 square feet is provided, 1725.39 
square feet being obtained from the tubes, which 
are 270 in number, 11 W.G. in thickness, 2 in. in 
outside diameter, and 12 ft. 3} in. in length ; and 
162.37 square feet by the fire-box. The boiler- 
barrel consists of three courses, the diameter inside 
the first being 644 in. 

Other particulars of the boiler and fire-box are 
as follow :— 


Thickness of barrel-plate (first and 


__ Second courses) ... be ies #3 44 in. 
Chickness of barrel-plate (third or 
_dome course) ... sai pe eu ae 
Chickness of fire-box crown-plate 1s 1» 
> »,  tube-plate a 1's» 
me » side and back 
plates at ote ae ves eee 3 ” 
ire-box, length of 106 ,, 
- width of eS 
Grate area... i 29.95 sq. ft. 


The safety valves are two in number and 3 in. in 
diameter, and are situated on the top of the dome, 
to the rear side of which a large whistle is also 
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attached. An 18-in. round case head-lamp is pro- 
vided at the front of the engine, and the usual sand- 
box and bell on the top of the boiler. 

The cylinders are 19 in. in diameter by 26 in. 
stroke, the valves being of the balanced-slide type, 
operated by the Stephenson motion. The former 
are lubricated by means of two triple sight-feed 
lubricators. It will be observed on glancing at 
Fig. 20 that the reversing-links are of the built-up 
type, and not of the more modern solid form now 
in almost universal use in this country and abroad. 

There is no special feature worthy of comment 
about the tender, which is of the usual type, with two 
four-wheeled bogies, and with frame constructed of 
steel channels. ‘The latter are 10 in. in‘width. The 
bogie-frames are of ‘‘ diamond” pattern, the wheels 
being of cast iron with chilled treads, and with a 
diameter over them of 33 in.- Space. for 5500 
U.S. gallons of water (4400 English gallons) and 
about 11 tons of coal is provided, the weight of the 
complete tender in full working order being 50.7 
tons. 

A brief notice of the fifth, and last, of the loco- 
motives of the Rogers Company with which we 
have now to deal will bring our article on this 
firm’s exhibits to a close. Our illustration, Fig. 5, 
on our two-page engraving of the 2nd inst. is of 
an exactly similar engine, ‘* No. 1059 ”—the actual 
locomotive exhibited being ‘‘ No. 1069,” and one of 
20 ordered at the same time ; Figs. 24, 25, 26, 27, 
and 28, on the present page, are respectively 
general and transverse sectional views. This locomo- 
tive was built for the Great Northern Railroad 
(U.S.A.), and is of the ten-wheel type, and for the 
standard gauge of 4 ft. 84 in. 

We do not consider a detailed description ne- 
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cessary, so merely append the following tabulated 
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list of dimensions and particulars, which is, we 
think, sufficiently complete to give our readers as 
much information as they require. 


... Six coupled, 


Type of engine 
with leadin 


4 - wheel 
bogie 
Diameter of bogie wheels ,.. 36 In. (steel 
tyres) 
ws coupled wheels .. 73 in. (cast- 
steel centres, 
steel axles, 
steel tyres) 
Size of tyres “a sa 0 .-. dhin, by 5Zin, 
»» journals (coupled wheels) , SR > Bee 
Coupled wheel- base fie ee 13 ft. 6 in. 
Total wheel-base of engine .. 24 ft. 11 in. 
a and material __... ... Belpaire, steel 
», diameter inside (first course)... 66 in. 
», thickness of barrel-plates # in, 
: » working pressure 210 lb, per 
eq. in. 
Fire-box—material and fuel .. steel, bitumi- 
nous coal 
“s thickness of crown-plate ... ys in. 
oi i tube-plate ... gin. 
a w sides and back : 
plate... a Pe ‘a sh fin. 
Grate, length of .. 112 in. 
» widthof ... 41} in 
po? OR: ii. 32.08 sq. ft. 
Tubes—material ... lapwelded, 
charcoal iron 
»» number of ie 280 
ar gauge 2 PD ees 
és ength ... of .. 14 ft. 3in, 

,, diameter (outside) 6 2ir. 
Heating surface—tubes ... .. 2089.08 sq. ft. 
“a 4 fire-box ee; ee 
Pa vs total ... ... 2261.75 4, 
Safety valves (2)—diameter * 3 in. 
Cylinders—diameter__... 19 in. 

stroke... 28 in, 


” 
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... balanced slide ! 
.. American, two 
4-wheeled 

bogies 

.. 12-in. steel 
channels 

... 36in. in diam. 
on tre 

... 6000 U.S. gals. 
(4800 English 


Valves, typeof . 
Tender, type of ... 


frame of ... 
wheels (steel tyred) 


water Capacity ... 


gals.) 

“9 coal a ifs ae ... about 10 tons 

a weight of, in full working 

order... ace ra se ... 584 tons 

Distributed weight of engine on 
coupled wheels . je , *. 

Distributed weight of engine, on track 
wheels 12.3-;; 


60 


” 


Total weight of engine in full working 
oraer oes eee one 
Total weight of engine and 

full working order . 1308 ,, 

We have to thank the Rogers Locomotive Works 
for their kindness in providing us with the photo- 
graphs and blue prints from which the illustrations 
tor this article have been prepared, and also their 
representative at St. Louis, who most courteously 
supplied us with a good deal of the information we 
have here given. In conclusion, we ought, perhaps, 
to say that in general finish these locomotives 
compare very favourably with those exhibited by 
other American firms. 
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TOOL-GRINDING MACHINES 
No. XII.* 


By JoserH Horner. 


Te design of the No. 2 tool-grinder of Messrs. 
Sellers differs in nearly every respect from that of 
the No. 1. It isnot so massive as the latter, but it 
embodies capacity ample for the requirements of 
most shops, taking tools with shanks not over 2 in. 
by 14 in. It will doall that the larger machine will 
do, subject to these limitations as to size, excepting 
tools whose sides are projections from a cylinder, 
such a3 slotting tools for small keyways. Figs. 253 
to 256, page 816, show the trough and stand, Figs. 
257 to 259 details of the tool-holder, and Figs. 260 
to 264 those of the oscillating frame, &c. 

In these figures A is the combined stand and 
trough of the machine, B the grinding-wheel head, 
and C the mounting which carries the mechanism of 
the tool-chuck. 

Giving our first attention to the details of the 
chuck arrangements, C is fastened on the shaft a, 
Figs. 253 and 254, with set-screws, not shown ; this 
shaft both turns and slides in its bearings in the 
stand when operated by the hand-wheel D, Fig. 254, 
and its screw b. On the shaft a, Fig. 254, a lever EK 
is also fastened, moving in unison with the frame C 
around the axis of the shaft. The hand-wheel F, 
Figs. 253 and 254, and its screw c, tapped through the 
lug d, are employed to rotate the arm C on its shaft 
a around its axis, in opposition to the weight of the 
lever-arm C. The centre of gravity of the latter is 
considerably to the left of the shaft a, Fig. 254, and 
this suffices to keep the lever E always against the 
abutment e, except when the hand-wheel F and 
screw c are used in opposition to it, in which case 
no lost motion occurs. We have, therefore, pro- 
vision in the wheel D and its screw } for adjusting 
the position of the tool ina direction at right angles 
with the plane of rotation of the grinding-wheel, 
and in the wheel F and its screw ¢ capacity fer 
adjustment in a vertical plane. 

The upper part of C is made in the form of a yoke 
or hoop, seen in Figs. 253 and 254, and enlarged in 
Figs. 258 and 259, in which yoke the two centres ff 
are inserted. The common axis of these is parallel 
with the shaft a, and in the same plane as the axis 
of rotation of the grinding-wheel. The bearing G 
is mounted on the centres f f, and in it the arm H 
takes a bearing, swivelling freely. The set-screw 4, 
fitted with a lock-nut, clamps the arm H securely 
after the proper angle has keen obtained by means 
of the graduated disc J, secured to the end of the 
journal G, and set by the index mark at h. The 
handle 7 is used for the rotation and adjustment of 
the arm H when the set-screw g is released. 

The machine is shown as set for grinding curved- 
ficed tools, for which the arm H is held in rigid 

* The previous articles of this series appeared in our 
issues of March 25, April 8, April 29, May 20, July 1, 
July 15, August 26, September 3 ', October 28, November11, 
and November 25, on pages 422, 492, 602, and 704 re- 
spectively of our last, and pages 5, 72, 268, 429, 566, 633, 





and 708 of our current, volume, 


relation to the arm C. To ensure this, a latch K, 
Fig. 253, is provided, pivoted on C, and secured 
on G. 

The arm H has a flat horizontal extension, which 
carries the chuck-stand or tool-holder L, Figs. 257 
to 259, pivoted on H at j, and clamped with the 
T-headed bolt k. The base of L is segmental in 
outline, and the corresponding facing on H is 
graduated, Fig. 259, so that the tool-holder can be 
set at any angle on H, within the limits provided 
by the T slot. Since its axis of rotation is at right 
angles with that of the arm H, compound move- 
ments are obtainable. 

The tool-holder or chuck, Figs. 257 to 259, is 
seen with a straight-faced finishing tool N in its 
grip. The tool is clamped by four set-screws /, and 
the stand is provided with a cap having two bolts, 
one of which, m, retains the cap in place ; the 
other, n, pinches the chuck firmly, the cap being 
slightly off its bearing face on that side, as seen in 
Fig. 257. When » is slackened, the holder M may 
be rotated into any position, and then re-clamped 
by turning n only. 

For grinding curved surfaces on cutting tools an 
oscillating tool-holder is provided, Figs. 260 to 
262, the rigid support of which, O, is provided with 
a shank o which fits into the tool-chuck, taking the 
place of the straight-faced tool N in Figs. 257 to 
259. To O a nearly rectangular oscillating frame P 
is hinged with trunnions pp. A recess q at its 
upper end receives the short arm of the counter- 
weighted lever r. Two hook bearings ss, situated 
about the centre of the frame P, receive the trun- 
nions of the oscillating tool-holder Q. .This holder 
receives the tool S, pinched against a seating face 
by the set-screw ¢t. The end of the holder Q is 
made as a former, corresponding with the shape of 
the nose desired in a given-sized tool, and this is 
kept in contact with a grinding-face on the frame O, 
which is a section of a cylinder corresponding to 
the average diameter of the grinding-wheel R. 
The tool-holder is oscillated about its trunnions p p 
by the handle u, vibrating the frame P on pp. The 
former and the grinding-face are kept in contact by 
the weighted lever r, and the oscillation of the 
frame and holder results in a tool which is held in 
the latter, and presented to the grinding-wheel R, 
receiving a contour parallel with the contour of the 
former. 

One former serves for tools of widely-varying 
curvatures, since the outlines depend on the relative 

sitions of former and tool in relation to the wheel. 

‘o grind a tool to a large curve, it must be pro- 
jected beyond the former; if to the same curvature, 
level with it; if less, toa point behind it; and all the 
intermediate gradations can be secured by minute 
variations of these relative positions. Right and 
left-hand tools are ground in the same oscillating 
frame by substituting right and left-hand holders, 
Figs. 263 and 264. Clearance is ground by slewing 
the main stand L, which brings the tool into a posi- 
tion indicated in Fig. 261. 

To take out a tool that has been ground, the 
counter-weight 7 is raised to relieve the pressure of 
the former on the end of the tool-holder Q. The 
holder is lifted out of its bearings s, the set-screw ¢ 
slackened, and the tool removed. 

A gauge is provided for setting tools in their 
holders away from the chuck. This is shown in 
Figs. 255 and 256, where S! is a gauging-plate, cast 
on the side of the stand A, T the gauge, and U a 
V-shaped guide, formerly provided with a spring 
plunger, but now with a counter-weight, Fig. 256. 
The tool-holder Q, Figs. 260 to 264, fits by one of its 
trunnions in the hole v in the plate. If straight- 
forward, it is secured by pins in the holes w w ; if 
right or:left-handed, in the holes xx. The tool is 
then thrust in place into the notch in the gauge T, 
which best suits its size and shape, axial adjust- 
ment being assured by the V guide U entering into 
the notch opposite. The tool is then clamped in 
its holder ready to go into the oscillating frame P. 
A boy can set the tools thus while the operator is 
grinding, when several spare holders are provided. 

The grinding-wheel, Fig. 254, is carried in a head 
B, which includes provision for imparting to, or 
preventing, endlong movement of the wheel, so 
that it may be employed for grinding up to a 
shoulder, or for traversing. The arrangements are 
not shown in detail in the figure, but the following 
explanation will render them clear. 

The grinder-head, indicated by B, comprises a 
seating and cap, the part visible, and a sleeve 
enclosing the actual wheel spindle. V is the 
spindle pu'ley, and W the pulley for effecting the 





traverse; V is directly on the spindle ; W on 2 
sleeve which has grooves yandz. The sleeve i. 
revolved by W indcpendently of V, but both a1 
compelled to slide endwise on the shaft in uniso:: 
by a flanged bushing and nut. An abutment stan.| 
X is clamped tightly on the sleeve, and a forke: 
lever, not shown, is pivoted to it, the fork enterin. 
the groove y. A roller bb on the arm X ente:: 
the cam groove z. The lever X also carries at its 
lower portion an arm, not shown, to one end o! 
which a spring is anchored, the opposite end bein 
fastened to the top of X. Between the combine: 
action of the spring and the movement imparted tv 
b b by the cam face on the right hand of the groove 
z, the reciprocating motion of the grinding-shaft is 
produced. To prevent endlong movement, the 
lever just mentioned is reversed, and the roller |) /, 
thrown over into contact with the left-hand face of 
the groove z, which is circular in form. 

Grinding a straight-faced tool is done thus :— 
The locking-bolt n, Figs. 258 and 259, is slackened, 
and the stand L is rotated on its pivot j until the 
end face of the tool is parallel with the face of the 
grinding-wheel, at which position the bolt n is 
tightened. The arm H is then rotated in its 
bearing G, to give the proper angle of clearance, as 
obtained by the graduated disc J and its index /), 
in which position it is secured by the set-screw 4. 
The hand-wheel F, Figs. 253 and 254, is then 
turned to bring the tool into light contact with the 
wheel, the latch K being released, and the tool- 
chuck vibrated on its centres ff, up and down past 
the face of the wheel, the vibration of the arm II 
and the reciprocating movement of the wheel 
traversing all points of the tool face over the wheel. 
To grind the top face of the tool it is most con- 
venient to rotate the chuck M in its bearing 
through 90 deg., and then make the adjustments 
for angle and clearance as above described. 

A tension spring AA is seen in Fig. 254, the 
function of which is to counterbalance the weight 
of the chuck and its contained tool on the arm H, 
pivoted on the pins ff, holding the tool at about 
the proper height for grinding. This adjustment 
only needs to be made once, and is only required 
when straight-faced tools are being ground. The 
latch K is only employed when the oscillating 
chuck is in place, being unhitched when straight- 
faced tools are being ground. 

With these machines Messrs. Sellers supply 
charts of the various tools employed, giving in each 
case all the angles suitable for the tools, top, sides, 
and ends, and also the angles tu which the hori- 
zontal and vertical angles of the machine must be 
set to produce these. In the case of formers, 
grinding numbers are also given, at which the 
index finger should point for producing certain 
shapes. 

A novelty in grinders is one made by Messrs. 
Alfred Herbert, Limited, for grinding the -throat 
of the dies used on their Coventry self-opening die- 
head. It is a small bench or stand machine, in- 
tended to substitute precision and economy for the 
variable results obtained by hand-grinding. In 
these, as in milling cutters, exact uniformity is 
necessary if each die is to do its fair share of the 
work. 

General views of the machine are given in 
Figs. 265 and 266, page 817, the leading features 
being as follow :—The headstock A and the boss 
B, from which the grinding-spindle is set, are 
cast along with the tray-bLase, which bolts either to 
a bench or to a cast-iron stand. The headstock 
carries a hollow spindle driven from overhead by 
the pulley D at 250 revolutions per minute, and 
receives several chucks, one for the cutters for each 
size of the die-head—viz., } in., $ in., ? in., 1 in., 
and 1} in, or others, as required. ‘These chucks 
are held on the spindle-nose by a draw-bolt threaded 
into the boss of the chuck, and turned by the nut c. 
The boss C of the chuck also fits closely on the 
spindle-nose, as seen in Fig. 266. The dies are 
held in slots in the face of ‘the chuck, and 
clamped therein with bolts a, having milled nuts, 
and hooked heads b, which grip the dies (compare 
with the face view, Fig. 267). An alternative 
method for the smaller sizes is seen in Figs. 268 
and 269, in which small clamping-plates are em- 
ployed, pressed down by cheese-headed screws 
from the front, because there is no room for nuts 
at the back. The slots for the dies are slightly out 
of centre, so that the clearance is automatically 
given to the dies. ; 

The grinding-spindle E, Fig. 266, of tool steel, fits 
in a long double bearing F, with its driving-pulley 
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ituated centrally, and makes about 11,250 revolu- 

‘ions per minute. Its bearing has a stem below, 
which can be swivelled in a boss G, and set by an 
index to the different angles required for different 
dies. This boss is carried at the end of a stem or 
:iandrel H, which is movable lengthwise in the 
heaing B by the knurled knob K, operating a 
screw, in lathe poppet fashion; a spline in the 
inandrel, and a key held in the boss B, preventing 
it from turning. The feed of the emery wheel is 
cileeted by pushing the knob L, the boss of which, 
fitting loosely over the end of the spindle, does not 
rotate during the thrust. A long spline in the 
spindle, and a deep key or cottar in the pulley d, 
permits the spindle to slide through the pulley and 
its bearings. The knurled-headed screw M pinches 
the spindle socket at any angle. A clamping- 
handle e pinches the mandrel] H in its bearing B. 
‘The bearing bushes in F are solid, but they can be 
renewed when worn. The grinding-wheels are 
held in the spindle end by little tapered arbors, 
which are made in various dimensions, to suit the 
different sizes of dies ground. They are obviously 
rvither delicate, the smallest, for }-in. dies, being 
hut ;'y in. in diameter towards its extremity. This 
inichine forms an interesting example of a design 
specially evolved for a small and, at first sight, 
insignificant function, but one the proper execution 
cf which is of great importance from the point of 
view of rapid and accurate screw-cutting. 

With this example we conclude the series. Even 
while it has been going through, many new and 
interesting types of grinding-machines have beca 
brought out, some for special functions, others 
improvements on already existing models. The 
subject of grinding continues to assume a greater 
and greater importance in shop practice, and the 
provision of a separate department for grinding is 
uow rather the rule than the exception. 








THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS. 
(From our New York CorresPonveEnt.) 
(Continued from page 794.) 
Sea-Goina BatrLesuHtrs. 

THe concluding paper at the forenoon session 
of Thursday, November 17, was by Commander 
William Hovgaard, the subject being ‘‘ Sea-Going 
sattleships.” 

Although some naval authorities will dissent from 
certain of the author’s conclusions—which deal 
with matters of controversy —his paper forms a 
valuable basis of discussion, the various elements 
of design having evidently been the subject of 
much thoughtful consideration. Unfortunately, the 
time that could be spared at the meeting was not suf- 
ficient for an adequate review of the points brought 
forward. A paper on this subject needs a full- 
dress discussion to itself, and cannot be adequately 
dealt with when sandwiched in amongst others: 
The author discussed the best type of battleship 
in view of the light thrown on the question by 
recent experience, and the improvements lately 
brought forward in the means of attack. Amongst 
the latter he named increased penetrative power 
of guns, advance in gunnery, and development of 
the submarine boat and torpedo. He held it had 
heen shown that for service on the ocean the 
largest class of battleship offered the best com- 
bination of military and nautical qualities, and 
hence, for a given expenditure, the greatest fighting 
value was obtained with this type. He supported his 
contention by a consideration of the claims for 
seaworthiness, armament, protection, speed, and 
endurance, demanding that these qualities should 
be combined in a harmonious way, so that no 
element should be unduly favoured at the expense 
of others. It followed that the design should be 
based on probable average conditions. 

_ The conclusion formed by Commander Hovgaard 
is unimpeachable, the issue being ‘‘ what may be 
fairly considered average conditions.” His own 
views on the subject he next proceeded to put 
forward ; reference being made to armament, speed, 
aul steaming radius, nautical qualities, and pro- 
tection, In dealing with armament, the greater 
frejuency of hits with the gun than with the 
torpedo was pointed out. Though the effects of 
the torpedo explosion were very serious, yet at 
ranges where the torpedo would be effective no 
armour of existing ships would be proof against 
ariour-piercing shot from modern heavy guns, 
whilst shell might penetrate armour of more than 





medium thickness. Since, however, mest projec- 
tiles strike well above water-line, ‘the effects of a 
single shot would rarely be so fatal as those of a 
torpedo explosion ; but the aggregate effect of gun- 
fire would probably be much greater than that of 
torpedoes, both for poorly-protetted ships and 
heavily-armoured vessels. Artillery had, there- 
fore, to be considered now, as heretofore, the prin- 
cipal weapon of the sea-going battleship. 

In discussing the nature of gun to be preferred, 
the paper stated that heavy guns should not be 
less than 12 in., and they should be placed in 
twin turrets. In the secondary armament high- 
explosive shell from rapid-firing guns was incap- 
able of inflicting-serious damage upon recent battle- 
ships, owing to the more extensive protection by 
armour of medium thickness .(6 in. and 7 in.) 
Even armour-piercing shot had to be of more than 
medium calibre to do work of importance. Although 
the 7-in. and 7.5-in. guns might perforate the 
secondary armour at ordinary fighting ranges, they 
would not do so generally, nor with a sufficient 
excess of energy. Hence it was desirable to go to 
greater calibres, and therefore to mechanically- 
worked guns, which should be placed in twin turrets. 
The Vickers 9.2-in. gun would fire five rounds 
in 1$ minutes under service conditions, and would 
penetrate 11-in. Krupp cemented steel with direct 
impact at 3000 yards. The author anticipated that 
in a few years a 10-in. gun would be preferred. 
‘**To carry a battery of smaller calibre, such as 6-in. 
guns, besides the ‘semi-heavy’ guns, appeared,” the 
author said, ‘‘ irrational.” A numerous battery of 
light guns should be provided for use against tor- 
pedo craft and cruisers. 

The maximum speed for a battleship at the 
present time should be 18 knots. Any increase, 
without undue expenditure of power, would neces- 
sitate greater length of ship, and this, if the military 
elements were unaltered, would amount to a reduc- 
tion in strength, because, for a given expenditure, 
the number of ships would have to be reduced. 
For steaming radius, a distance of 8000 miles at 
about 10 knots (amounting probably to an actual 
5000 miles) night be considered sufficient. 

In discussing the nautical qualities of the vessel 
the author drew conclusions pointing to the value 
of large dimensions. In big ships the conflicting 
qualities of steadiness and stiffness could be best 
combined. Dryness naturally followed, and a 
bigger ship could carry a relatively heavier arma- 
ment than a smaller one. In the matter of speed 
the advantage would be all with the large vessel. 
Protection was considered at length, being divided 
into two parts—water-tight subdivision, and armour. 
As against torpedo attack, strengthenings, armour- 
plating, or other obstructions placed near the bottom 
constituted a source of danger. The outer skin should 
not be of more than ordinary thickness, and the con- 
nection between the double bottom and the inner 
lateral bulkheads should not be too intimate. Wing 
pas3age-spaces should be of great depth and left 
unoccupied. A further bulkhead should be fitted 
along boiler and engine -rooms, and, being about 
20 ft. from the centre of explosion, would only be 
exposed to relatively moderate pressure. The pro- 
posed arrangement of lateral bulkheads and the 
great metacentric height needed in case of compart- 
meuts being filled, made a beam of 80 ft. necessary. 

In discussing the disposition of armour, the 
author pointed out that the crew was the most vital 
part of a ship’s equipment, and, therefore, where 
it was necessary to place men there should be pro- 
tection. The respective merits of side and deck 
armour were discussed, figures bearing on the sub- 
ject being given in an appendix. 

Commander Hovgaard said that the engine-rooms 
in modern twin-screw ships constituted, in point of 
stability, by far the greatest danger. A further 
subdivision of the engine power, also for some 
other reasons desirable, seemed, therefore, almost 
a necessity with regard to safety. Mechanically, 
the triple-screw system probably offered the best 
solution, at least so long as reciprocating engines 
were used. The author held that armour should 
be chiefly placed on the side, and no more weight 
be given to the armoured deck than would be neces- 
sary to its function as a splinter deck. He did not 
approve of the double armoured decks, the second 
one extending from the top edges of the armour belt, 
as fitted in some ships. He held that for protection 
against plunging projectiles passing over the edge 
of the side armour, such a deck would not offer more 
resistance to armour-piercing than if the .material 
were used as an addition to the lower armoured deck. 





There also seemed very little danger of shells explod- 
ing in direct contact with the lower armoured deck, 
even in the absence of an upper armoured deck with 
a sufficient height of vertical armour. Were a bat- 
tery of secondary guns placed on the gun deck, an 
armoured main deck would, no doubt, be of some 
use ; but whether it would really be able to protect 
against the effect of high explosive shell seemed 
doubtful to the author of the paper. If the more 
usual case of projectiles entering the ship by per- 
foration of the side armour were considered, it 
would be found that, in case of shell explosion 
occurring between the two decks, an armoured 
main deck would be likely to be positively injurious 
by preventing the upward expansion of the gases. 
Further, armour placed on a lower deck would 
give the greater stability. 

In the discussion which followed; Naval Con- 
structor J. H. Linnard said that Commander Hov- 
gaard had shown that complications were necessarily 
involved in the design of a battleship, and that he 
had set forth his ideas most clearly. 

Rear-Admiral George Wallace Melville, formerly 
Engineer-in-Chief of the Navy Department, said 
that he found nothing te condemn, much to com- 
mend, and little to criticise in the paper, and that 
as one of the hard hitters in favour of triple screws 
for battleships, he was glad to know that he had 
the backing of Commander Hovgaard. 

President Bowles, who was formerly Chief Con- 
structor of the United States Navy, took occasion 
to say that the paper would bear thorough study, 
especially by those who had been engaged in actual 
battleship construction. He declared it to be espe- 
cially satisfactory t» himself that the omission of 
the second armoured deck—a feature of British ships 
-—had been recommended, and added that the omis- 
sion of this deck has been the most efficient means 
of giving offensive power to American battleships. 

Tue Unirep States Mover Basin. 

The first paper read at the afternoon session 
on Thursday, November 17, was Naval Constructor 
D. W. Taylor’s contribution upon ‘*tSome Recent 
Experiments at the United States Model Basin.” 
Of this paper we publish an abstract on page 838 of 
our present issue. * 

Commander Hovgaard felt especially grateful to 
Mr. Taylor for his painstaking research as mani- 
fested in the paper. Referring to the fact that the 
efficiency of the propeller falls off as the low pitch 
ratio increases, he thought the paper especially 
valuable in any consideration of the turbine engine. 
It is well known that the turbine had greater effi- 
ciency at high speed, and that there must be a 
certain speed below which -it*would not pay to use 
turbines instead of reciprocating engines. 

Colonel E. A. Stevens declared that it would be 
impossible to digest the matter of the paper in many 
days. He was struck with the immensity of the 
ground covered, which could well. be appreciated 
when it was understood that Mr. Taylor in his 
experiments varied both the area and pitch. 

Naval Constructor Linnard said that he had always 
wanted to know what cavitation looked like with 
its dreadful results on efficiency, and related that 
he one day went to the model basin to watch Mr. 
Taylor’s experiments. He had an idea that. when 
cavitation occurred the water was sucked Cowan 
from the surface, through lack of pressure at the 
back of the blade, but was surprised to find that 
there was no disturbance whatever in the surface of 
the water. The visible evidence of it was that the 
screw was followed by cloudy water in a somewhat 
cylindrical shape. He thought probably it was a, 
gaseous condition. He hoped Mr. Taylor would con- 
tinue his experiments with four-bladed propellers. 

Replying to Commander Hovgaard’s observation 
that efticiency fell off as low pitch ratio increased, 
Mr. Taylor thought something might be done to 
prevent this by altering the back of the blade. He 
would make further experiments to determine this. 

President Bowles asked Mr. Taylor whether he 
had made any comparisons with regular and model 
propellers. To this Mr. Taylor replied that he 
was not prepared to answer at that time, asa regular 
propeller, attached to a ship, wss driving the ship 
ahead and sucking it astern at the same time. 

President Bowles said that Mr. Taylor’s paper 
was the most valuable that had been presented to 
the Society for a number of years, and it accord- 
ingly extended thanks to Mr. Taylor for it. 


Torpepo-Boats at SEA. 


5 sa by Lieutenant L. H. Chandler, United 
3s Navy, entitled ‘‘Some Further Notes on the 
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Performance of the ‘Torpedo Boats of the United | performances were set forth in detail. The vessels | narrower, being 259 ft. 6 in. longfby 23 ft. 1} in. 
States Navy-at Sea,” followed. This paper was to which reference was made comprised seven wide. The draughts were not alike, so that the 
brief in itself, but was accompanied by an appendix | destroyers about 250 ft. long and about 23 ft. 8 in. nominal displacement varied from 400 to 420 tons ; 
which contained several voluminous tables, in which wide, and one, the Truxton, rather longer, but | the Truxton being 433 tons. There were also six 
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torpedo-boats, three about 157 ft. 4in. long by|pine Islands. Their names were the Decatur, 
17 it. 7 in. wide, the nominal displacement being | Bainbridge, Barry, Chauncey, and Dale. They left 
about 157 tons, and three others about 175 ft. long | Key West on December 23, 1903, and arrived at 
by 17 ft. 8in. beam, the nominal displacement | Cavite on April 14, 1904, coaling at San Juan from 
being 165 to 170 tons. Various cruisers were made | the steamer Buffalo, in the Atlantic, at Las Palmas, 
on the American coast. Gibraltar, Algiers, Malta, Port Said, Suez, Aden, 

A flotilla comprising five of the destroyers steamed | Bombay, Colombo, in the Straits of Malacca from 
from Key West, Florida, to Cavite, in the Philip- the Buffalo, and at Singapore, The total .coal 


consumed was not far from the same in all the: 
boats, ranging from 1551 tons to 1719 tons. . The 
distance run between Key West and Cavite .on the 
course taken was 13,422 nautical miles. From the 
tables in the appendix it would appear that two of 
the boats, the Bainbridge and the Barry, steamed 
from San Juan, in Porto Rico, to the Canary Islands, 
a distance of 2925 miles, without recoaling ; the Bain- 
bridge, the displacement of which is given at 420 
tons, taking on board at San Juan 184 tons. This 
quantity was exceeded, however, by the Chauncey, 
of the same displacement, which received at Aden 
240 tons of coal. As the.actual bunker capacity of 
these two vessels was 213 tons, including 32 tons 
in the reserve bunker, there was a fair deck load. 
As a matter of fact, the reserve bunker was 
needed for stores, and in the Decatur, on leaving 
San Juan, about 45 tons were on deck, 30 tons in 
bags, and the rest loose. ‘‘ This,” the paper stated, 
‘*is an overload that should only be resorted to in 
an emergency, but in the moderate weather en- 
countered did no material harm.” The displacement 
of these nominally 420-ton vessels was about ‘‘ 800 
tons, or a little over,” on leaving San Juan for the 
long run across the Atlantic. The details of coal 
consumption given in the tables are of considerable 
interest, but the conditions were too various for us 
to be able to summarise them in the space at our 
command. 

Lieutenant Chandler’s notes on the behaviour 
of the boats in a sea are also interesting. He 
states the period of roll of the destroyers was from 
4.5 to 5 seconds; but he had seen measured on 
board the Decatur an amplitude of 35 deg. in 
moderate weather. The observations were taken 
by means of battens, but the author was sure that 
he had many times seen the boats rolling through a 
much greater arc. Bilge-keels seemed to prevent 
great accumulative rolling, and with them there 
was little continuous and threatening ‘‘ wallowing,” 
so well known aboard the smaller vessels without 
bilge-keels. The destroyers were peculiarly free 
from jerk at the end of the roll, and they were very 
much less apt to throw things about than any 
other typeof ship with which the author was 
familiar. With a head sea, or sea forward of the 
beam, rolling was more uneasy than from any other 
direction. Excessive pitching he had never seen; 
but when running too fast with a heavy sea, heavy 
pounding of the bow, racing of the screws, and 
a pounding of the flat stern into ing seas 
combined to make conditions almost unendurable, 
whilst the hull structure would be strained greatly. 

A ratio of length to beam of 10.6 was too great for 
that kind of work. With the sea exactly abeam, 
or abaft the beam, the boats were, as a rule, more 
comfortable than with the sea before the beam. 
The author had never seen one of these boats in 
mid-ocean during a full gale ; but under those con- 
ditions the sea was always so long that he had 
confidence they would ride it out without exces- 
sive danger or discomfort, preferably with a sea 
anchor, stern to sea, with oil-bags. The worst 
feature experienced was the pounding of the fiat 
stern when driving into a head sea, or when at 
very low headway in a short steepsea. The author 
had felt the ship when it had seemed as if she 
must have been pounding on a reef. This tended 
to loosen rivets, and there was some fear that, 
under certain con‘itions of sea, a breakdown of 
the engines might result in so much hammer- 
ing as to break up the afterbody of the vessel. 
In new constructions some modification of the 
stern should be made, although it was so excel- 
lent in many ways that it should bemost carefully 
touched. It was only in forcing into a sea from for- 
ward that he had seen any large masses of green 
water come on board. The author suggested that 
coamings 4 ft. high should be put round all 
important hatches, and fire-room blower cowls 
should be raised the same amount. In a fol- 
lowing sea the boats yawed badly. Throughout 
the author’s experience with torpedo vessels, the 
health of the personnel was always excellent, and 
he had only seen one permanent injury through 
accident, 

Some photographs which were exhibited illus- 
trated what was known as the wedge formation, 
the boats steaming along touching each other. 

Mr. C. P. Wetherbee; of the Bath Iron Works, 
Bath, Me., said that Lieutenant Chandler had done 
more to bring torpedo-boats in repute than any 
man in the United States. Navy. said that the 
wedge formation of a flotilla looked difficult—that 





is, the bow of one boat touching the stern of an- 
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other while travelling at the rate of 15 knots, but 
that Lieutenant Chandler had successfully accom- 
plished. 


, Toe Unrtep States ARMOURED CRUISER 
** COLORADO.” 

A paper by Assistant Naval Constructor J. M. 
Powell, U.S.N., was read by Mr. D. H. Cox, in the 
absence of the author. It gave a description of 
the United States armoured cruiser Colorado, This 
vessel was 502 ft. long by 69 ft. 6$ in. wide. Her 
trial displacement was 13,785 tons, and the mean 
draught on trial 24 ft. lin. The paper gave details 
of armament and armour protection, the electric- 
light installation, and the _ electrically-operated 
auxiliary machinery. The total number of motors 
for all purposes amounted to 147, and the total 
horse-power for operating them was 1029.75. A 
brief description of the tests carried out on the 
electrical auxiliaries was given in an appendix. 
The engines were designed for 23,000 horse-power 
at 250 lb: pressure. The size of the-cylinders was 
38} in., 63} in , and two of 74 in. in diameter, with 
astroke of 48 in. There were 32 Niclausse boilers, 
having a combined grate area of 1632 {t., and a 
total tube heating surface of 65,417 ft. Oa a preli- 
minary official trial of this vessel at contract draught, 
the mean uncorrected speed on the 88-knot course 
was 22.26 knots, and the indicated horse - power 
of the main engines only was 26,200; the average 
indicated horse-power for the auxiliaries was 1012. 
The mean average revolutions were 126.9 per 
minute. The pressure in the boilers was 296 lb., 
and at the high-pressure receiver 250 1b. Steering 
trials were also made. On the trial, 16.1 horse- 
power were obtained per square foot of grate, and 
there was no trouble whatever from bent or burst 
tubes, although an air-pressure of 4} in. was carried 
for some little time. The crews on the trials 
were shipped ‘only a few days before the vessel left 
the yard, not many of the firemen or water-tenders 
having had previous experience of water-tube 
boilers. 


Coating Warsuips aT Sea. 


A paper by Mr. Spencer Miller, on ‘‘ Coaling 
Warships at Sea—-Recent Developments,” was 
next taken. In the year 1900 the author had re- 
ceived a letter from the British Admiralty inti- 
mating a desire to test the marine cableway, in 
consequence of which an agreement was made for 
supplying one for a collier to handle 40 tons of coal 
per hour, with 400 ft. between ships in a moderate 
sea. -The collier Muriel was chartered. The author 
had considered her rather small for the work, being 
278 ft. long and 39 ft. beam. Her speed was 9.75 
knots, and her horse-power 995. She carried from 
3000 tv 3200 tons of coal, was fitted with bilge keels, 
and had a reputation for being a steady ship. The 
marine cableway consisted of the following ele- 
ments :—First, a main cable or trackway attached 
at one end to the ship, and at the other end to.a 
compensating device, either upon the collier or a 
sea anchor or drag astern of the collier ; second, 
a load-carriage, running to and fro on the main 
cable; third, a conveying-rope for operating the 
load - carriage; fourth, two winding- drums for 
alternately hauling in and paying out the conveying- 
rope; these two drums were constructed to slip, 
so that in operating the conveying-ropes the same 
tension would be maintained ; fifth, an elevating 
apparatus on the collier ; sixth, a lowering device on 
the warship. In these experiments arrangements 
were made for keeping tne tension on the cable, a 
slip pull of 5 or 6 tons being exerted at a speed 
of 400 ft. to 500 ft.. per minute ; this was antici- 

ated to be an improvement on the sea anchor. 
Whe elevator was secured to the front of a special 
mast, about 80 ft. above the deck. The following 
were the details of the official trials which took place 
on February 5, 1902, H.M.S. Trafalgar taking coal 
from the Muriel, the sea boing moderate. The 
work began at 10.30 by passing the hawser buoys ; 
after 52 minutes the collier was, in tow, the time 
being 11.22, and at 11.35, or 13 minutes later, the 
main cable was passed, secured, and raised. In 
another five minutes, at 11.40, the tail-block was 
passed from the collier to the warship and secured. 
At 11.44 a trial ruin was made with an empty 
traveller. At 11.45} the first load left the collier. 
It required 52 minutes to take the collier in tow, 
and 22} minutes to set up the cableway. The 
speed of towing was 8 knots at first, afterwards 
9} knots. In the first hour 50 loads of 12 ewt, 
were transported, the rate being 30 tons per hour. 





In the second hour 52 trips were made, and in the 
third hour 48 trips, the total being 90 tons in three | 
hours. The average time for each run was 72} 
seconds, the fastest round trip being made in 46) 
seconds. On the completion of the trial 23 minutes | 
were needed to drop the cable and coil it up ; seven 
minutes later the hawsers were cast off. The coal 
was all bagged before the trial began, and each bag | 
contained 2cwt. Forty men were on the collier | 
handling the bags of coal on their way to the 
elevator. The machine was capable of handling 
1-ton loads ; and had it been possible to feed the 
cableway as fast as the latter would work with 
1-ton loads, 70 tons per hour could have been 
transferred. At a subsequent trial, which took 
place in the Channel, 20 tons were transported in 
30 minutes. In somewhat later Admiralty trials, 
after some alterations had been made, results were 
obtained up to 40 tons per hour. Later the Muriel 
was assigned to the Mediterranean Squadron, and 
coaled several of the battleships of the Fleet at 
one time in very heavy weather, the collier rolling 
15 deg.; an average of 37 tons per hour was 
obtained for five hours. For a short time a capacity 
of 64 tons per hour was reached, but this sont not 
be maintained owing to the difficulty of feeding the 
elevator. 

In the paper it was stated that ‘‘the experi- 
ments made by the British Admiralty were exhaus- 
tive and conclusive, and it is no longer doubted in 
the British Admiralty that the marine cableway has 
solved the problem of coaling warships in any 
sea in which it would be desirable to keep the 
hatches uncovered. They, however, desire a greater 
capacity. The speed of towing must, of course, 
depend upon the roughness of the sea; in a smooth 
sea there is no reason why the operation should not 
be carried on at any speed of the towing ship.” The 
author referred to improved elevator arrangements 
which he had devised, and discussed the respective 
merits of main-cable tension-engines as against sea- 
anchors. His conclusion appeared to be that for 
large colliers the main-cable tension-engine was de- 
sirable, always, however, having in reserve an extra 
long sea-anchor line and sea-anchors, to be em- 
ployed in lieu of the main-cable tension-engine 
when circumstances demand: He stated that ‘‘the 
British equipment was far the best that had previ- 
ously been offered, and the test determined what 
to expect, and what needed improvement.” He 
assigned to Mr. John R. Temperley great credit in 
the perfection of the details of the machinery. Re- 
ference was made at some length to the equipment of 
the Russian battleship Retvisan, in which vessel full 
advantage was taken of the lessons from the British 
trials. Operations were carried on by two high- 
speed electric winches, the sea anchor being used. 
Further Russian experiments were also described, 
in which the marine cableway in the United States 
steamer Illinois was mentioned. The author con- 
cluded that a warship’s equipment should comprise 
fixed double-purpose winches (electrical or steam), 
sea-anchors for maintaining the tension in the main 
cable, and portable duplex elevators. The rope 
speed of the winches should be 3000 ft. per minute. 
A collier of about 6000 tons displacement should 
have the same equipment asa warship. For special 
colliers, over 6000 tons, the equipment should com- 
prise fixed double-purpose winches for operating 
the conveying-line, a main-cable tension-engine for 
maintaining the tension in the main cable, with sea- 
anchors held in reserve, to be used when occasion 
demanded. There should be labour-saving devices 
for bagging and conveying the coal, so that at least 
100 tons per hour could be delivered to the cable- 
way with the minimum number of men on the 
collier. For all the above the line should be made 
long enough to admit of at least 700 ft. distance 
between the ships. 

Discussing the paper Commander A. G. Bouta- 
koff, of the Russian Navy, attached to the Embassy 
at Washington, said that he had heard the Lidger- 
wood-Miller device criticised owing to its lack of 
simplicity. He admitted that there was nothing a 
sailor loved more than simplicity, but that there 
would be no real progress if simplicity should 
always be the deciding factor. He thought the 
device could be operated with profit on the high 
seas, and that the sailors would speedily become 
accustomed to it. 


Sream-Yacut Rating. 
The first paper on the second day’s session 





(November 18) was by Rear-Adiniral G. W. Mel- 


ville, ex-Engineer-in-Chief of the United States | 


Navy. It was on ‘‘Time Allowance for Steam- 
Yacht Races,” and was read by Mr. John H. Mac- 
alpine. The author considered that in a yacht race 
the question under test was intelligence in design 
and construction, and the excellence of seamanship 
of the various competitors. Therefore, the object of 
time allowance was to annul the advantages arising 
from purely physical laws, such as increased size or 
change in the proportions of the dimensions, and 
of the power installed. These were the principles 
which had guided the author in the deduction of 
formulz for time allowance. It was pointed out 
that any formula must depend more or less upon 
arbitrary assumptions, and, consequently, there 
was ample room for difference of opinion and dis- 
cussion. The grounds of discussion were established 
by the author by means of a number of formule, 
based on certain assumptions. 

Mr. H. de B. Parsons regarded Admiral Melville's 
paper as a most able enunciation of principles for 
steam-yacht racing. The rating given was not 
exact, nor was it intended to be. It would indeed 
be impracticable to give an exact rating. He 
referred to the race of the Kanawha and Haouli 
last May, when the two yachts steamed 60 knots, 
and finished four minutes apart. The time allow- 
ance.was figured at 4,4, minutes, which made them 
practically equal. Owners of steam-yachts were 
frequently prepared to spend any amount of money 
to win a race, and therefore the tendency was to 
make the sport dangerous. . He thought some rules 
should be adopted to minimise this tendency, 
because he had an objection to having the judges’ 
boat used for life-saving purposes. The chief factor 
was horse-power, and freak designs were produced 
to float the greatest power possible. He also 
referred to the difficulty experienced in determining 
the indicated horse-power. . 

Mr. W. D. mew yr thought Admiral Melville’s 
paper most timely, because the racing of power 
yachts was becoming more and more a recognised 
sport. He believed also there was need for some 
fixed rules for time allowances, and pointed to the 
fact that in one race five distinct formule were 
figured upon, so that the actual results were not 
known until nine months later. He thought the 
great lesson to be learned was the value of some 
fixed rule for displacement. A designer was 
tempted to cut displacement when his object was 
the winning of a big race. 

Colonel Edwin A. Stevens regarded it as im- 
possible to arrive at a rule to put unequal vessels 
upon an equality. From calculations of length and 
sail area it was supposed that a fixed rule has been 
established for time allowance for sailing vessels, 
but the yacht-designers speedily beat the rule out 
of sight. He did not think that any rules would 
avoid the creation of freaks. What was needed 
was a rule that would give the majority of vessels a 
fair fighting chance. 


Luioyp’s Ruies ror YAcuts. 


Another yachting paper was contributed by Mr. 
George Stanbury, Principal Surveyor for Lloyd’s in 
the United States, the title being ‘‘ On the Rules 
of Lloyd’s Registry for Building Yachts to Class.” 
This paper briefly set forth some details in con- 
nection with the rules of Lloyd’s Registry of Ship- 
ping for the building and classification of yachts, a 
publication issued last year. The author explained 
that the Society’s rules were not intended to be 
of a hard-and-fast' nature, always to be applied in 
their entirety without deviations. Special classes 
were introduced to meet, as far as possible, the 
views of builders, designers, or owners who might 
wish to adopt methods other than those set forth in 
the rules, subject to the standard of efficiency re- 
quired being maintained. In view of a desire to 
sell a yacht, the advantage of having a yacht classed 
at Lloyd’s was pointed out. 

Professor H. C. Sadler, Professor of Naval 
Architecture at the University of Michigan, said 
that the strength of a ship should be the first 
consideration. Displacement should be the govern- 
ing factor in all construction, and he regarded the 
new rules as a great improvement over the old 
ones. He also referred to the reasonableness of 
Lloyd’s in approving new designs when the re- 
quisite strength was assured. 

Mr. W. D. Stephens considered the subject of 
Mr. Stanbury’s paper as one the importance of 
which was now more recognised than ever before. 
He thought that-there should be a fixed rule limit- 
ing lightness of construction, because designers 
would sacrifice weight to gain a certain end, some- 
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times with safety and sometimes not. The modern 
racing yacht was, of course, worthless for anything 
except the purpose intended, and he thought that 
there should be some limitation in the design of 
these craft. 

In reply, Mr. Stanbury said that the rules as 
framed by the Society of Lloyd’s were reasonable 
in all respects, but were not perfect. The Society 
was open ‘to conviction and the amendment of its 
rules at all times. 


Toe Centre or LATERAL RESISTANCE. 


A paper by Mr. L. E. Bertin, on ‘‘ The Posi- 
tion of the Centre of Lateral Resistance,” was next 
read by Mr. D.'H. Cox. ‘The object of the paper 
was to treat of the point of application of the re- 
sultant of all the forces tending to resist the lateral 
motion of the vessel, and to discuss its experimental 
determination. The position of this point was not 
generally known, but such knowledge, although not 
of the first importance, was not without a practical 
value, either for calculating the heeling moment of 
sailing vessels, or when investigating the angle of 
heel produced by steam vessels when turning. The 
oldest experiments of which the author had know- 
ledge were carried out in 1881 on a model of the Sfax, 
the last completely sparred cruiser constructed in 
France. The author was preparing her sail plan at 
that time, and attempted to determine by the aid 
of a model the position of the point about which 
the inclining moment of the sail should be calcu- 
lated. The results of his experiments were given 
in the paper by means of diagrams and mathematical 
formule. 

In discussing this paper, Captain Hovgaard 
related an experience with torpedo-boat No. 10 in 
the Danish Navy about fifteen years ago. She was 
a small boat of 15 tons, with the centre of gravity 
well above the water-line. Having éccasion to turn 
sharply while going at full speed in a dead swell 
outside Copenhagen, she heeled so greatly as to 
capsize and sink. The rudder area of a sister-ship 
was then reduced 25 per cent., and turning at full 
speed and full rudder she heeled 13 deg. 

President Bowles stepped from the chair to say 
that he was glad such an old friend as the centre of 
lateral resistance could stir up discussion. He 
urged the members to enter more thoroughly into 
the spirit of discussion, saying that every word 
added to the value of the paper to absent members. 

Mr. A. MacMain, of the Eastern Shipbuilding 
Company, New London, Conn., believed that 
better results would be derived if the experiments 
were made in the line of actual sailing. He spoke 
of making models of actual ships and sailing them 
in open ponds. 


SUBDIVISION OF WEIGHTS IN Surps’ DISPLACEMENT. 


_A paper by Colonel Nabor Soliani, on ‘‘Sub- 
division of Weights in Ships’ Displacement,” was 
next read. The author called attention to the vague- 
ness that generally prevailed when dealing with the 
weights of the various parts of a ship. Such want of 
precision was due to the very complex character of 
the ship itself, which made it difficult to tell where 
one part ended and the next began. In dealing 
with the weight of the hull it was often doubtful 
whether the weights given referred to the steel 
hull only, whether the structural part were meant, 
or the whole hull with all its accessories. Other 
instances of the want of uniformity were detailed, 
and the same thing, the author said, applied to 
machinery. He was of opinion that advantage 
would result to the engineering profession if some 
gencral understanding were arrived at. The fol- 
lowing subdivisions of the principal parts of a war- 
ship were suggested:—(1) The hull. (2) Hull 
appurtenances — namely, machinery, accessories, 
and fittings to hull. (3) Armour protection. (4) 
Propeller machinery. (5) Military armament. (6) 
Electric generating plant. (7) Navigating outfit. 


(8) Fuel. (9) Equipment. (10) Margin (corres- 
ponving to cargo in merchant ships). That sub- 
division might be criticised; it had been selected 
because it was the one followed in the Royal Italian 
Navy. The paper proceeded to give detailed par- 
ticu'rs of the system broadly suggested, drawing 
Pe — pap ry different elements. 

+i referring to the paper, Captain Hovgaard 
sai! that he hoped the editions combciad tn it 
on «l be acted upen. Calculations of weights were 


cmely important. 

P; esident Bowles said that it seemed to him in 
Connection with this paper that no one had been 
generous in disseminating information con- 


more 


cerning weights than the Navy Department. Their 
classifications had been prepared with the utmost 
care and were the ovowth of several years. The 
result was that the design of new vessels proceeded 
along lines of certainty. He regretted that Mr. 
Soliani had not included iu his paper the weights 
of some of the Italian battleships. 

(To be continued.) 








CORRIDOR CARRIAGE FOR THE 
CAMBRIAN RAILWAYS. 

Ws this week illustrate on our two-page engraving 
one of a number of seven-compartment corridor 
carriages recently built by the Cambrian Railway 
Company at their works at Oswestry, from the designs 
of Mr. Herbert E. Jones, locomotive superintendent 
to the company. The carriages are to run in connec- 
tion with the London and North-Western Railway 
dining car trains between Aberystwyth and Euston, 
and possess some interesting features. 

Referring to our two-page plate, Fig. 1 is a whole- 
length side elevation of the body of the carriage, while 
Fig. 2 is a corresponding plan. Fig. 3 is a half side 
elevation of the framing to a larger scale than Figs. 1 
and 2. Fig. 4 is a half plan of the framing to the same 
scale as Fig. 3, while Figs. 5 to 9 are illustrations of 
different parts of the frame and body. 

The principal dimensions of the carriages are as fol- 
low :—Length over body, 54 ft. 6 in. ; length over 
buffers, 57 ft. 8 in.; total wheel-base, 40 ft. 2 in.; 
wheel-base of bogie, 8 it.; width of body, 8 ft. 4 in.; 
height from rail to roof, 11 ft. 6} in. The inside 
dimensions of the compartments are: First class— 
length, 7 ft. 2} in.; width, 5 ft. 6§ in.; height, 7 ft. 
1} in. Second and third classes—length, 6 ft. 2 in.; 
width, 5ft. 68 in... The corridor has a width of 2 ft. 

The lower part of the sides of the body are con- 
tructed of seasoned American oak, the framework and 
pillars, &c., being of teak, covered with mahogany 
panelsand mouldings. The corridor is cased through- 
out with Y/-jointed polished mahogany boards, which 
are relieved with walnut mouldings. Substantial brass 
rails are carried across all corridor lights, and leather 
commode handles are fitted to the door pillars. Be- 
tween the first and second, and second and third-class 
compartments, mahogany and walnut partition doors, 
with ball and socket stops, are placed.. The doors are 
fitted with private locks, under the, control of the 
attendant.” 

A section taken through the partition between the 
first-class and the second-class compartments may be 
seen in Fig. 7. It shows the construction of the seats. 
The two first-class ‘compartments are panelled in 
sycamore and walnut, and are fitted with walnut 
photograph and mirror frames, in which are placed 
views of the Cambrian districts. The usual net-racks 
are supplemented with a small brass net-rack placed 
over the corridor compartment door, and a descriptive 
time-table is supplied in a wire pocket. All com- 
partment lights are fitted with Peter’s blinds, and 
ventilation is provided for by hit-and-miss slides over 
the doors. Eros ventilators are also fitted in the roof 
of the compartments, and dust and draught-excluders 
are fitted to all the doors. The upholstering of the 
first-class compartments is done in fine dark green 
cloth, faced with blue silk and crimson lace ; the seats 
are stuffed with coiled hair and buttoned, and the 
backs are stuffed, but plain. The roof is covered with 
white decorated millboard, with gold banding and 
walnut mouldings. 

The second-class compartments are upholstered in 
crimson tapestry, with hair-stuffed backs and Wood’s 
patent wire-woven seats. The walnut photograph and 
mirror frames are placed in pitch-pine grained casing 
boards. The roof is formed with b acpeceee pitch- 
pine boards painted white, with gold-coloured lines. 
The usual dust-excluder, ventilators, racks, &c., are 
provided. Drab and lavender tapestry, with worsted 
lace trimmings, is used to upholster the third-class 
compartments, and the casing boards are of pitch-pine, 
painted light and grained. The photograph and mirror 
frames are similar to those in the second-class com- 
partments. i 

The lavatories are lined with pine boards covered 
with ‘‘ emdeca;” there are metal decoration, and white 
porcelain wash-basins and w.c. hoppers, double covers 
of walnut being fitted to the latter. The water supply 
is carried in tinned and riveted copper tanks, and 
gravitates to the wash-basins and w.c.’s, and all the 
usual fittings are provided. 

The vestibule ends are modelled like those of the 
corridor carriages on the London and North-Western 
Railway, and are made of substantial steel angle- 
frames, with the usual collapsible arrangement and 
lever attachment. This is shown in Figs. 8 and 9. 

Coming now to the underframes, it will be seen on 
reference to Figs. 3 and 4 that these are very strongly 
constructed, and are well braced. They are built up 
with 1l-in. by 4-in. by 4-in. rolled steel channel sole- 
bars, middle bearers, and longitudinals, which are 


by }-in. steel angle sole-bars, 7-in. by 23-in. by..@-in. 
channels and 9-in. by ?-in. headstocks.-. Each bogie- 
bolster is supported on four Timmis springs, and the: 
bogie-frame is hung on four laminated springs, with 
adjustable hangers, cushioned with rubber pads. Teak 
block-wheels 3 ft. 7 in. in diameter, and mounted 
on mild-steel axles, are used. The journals are 9 in, 
long by 43 in. in diameter. Fig. 5 is a cross-section . 
through the contre of the frame, and Fig. 6 an end 
elevation. The carriages are fitted with the vacuum 
automatic brake, Pintch’s oil-gas fittings, and vacuum 
chain alarm-signal, &c. 

Before accenting the responsibility of increasing the 
dimensicus of the carriage stock on this railway, a 
45-ft. carriage was fitted up by Mr. Herbert Jones 
same months ago with collapsible ends and danger- 
tabs on the sides, which could be opened out to a 
length of 65 ft. and a width of 9 ft. 14in. The car- 
riage thus fitted was then run over the whole of the 
Cambrian Railways, and the clearance measured at all 
tunnels, bridges, and platforms, as a guide in the con- 
struction of the new stock. 








Horsratt Destructors at Taunton.—The report of 
the manager of the Taunton Sewage Works, Mr. W. A. 
Arnold, on the working of the Horsfall destructor during 
the year ending on Auguat 31 last; shows that in that 
time 7316 tons of refuse were destroyed, an average of 
20 tons per day, at a total cost of 264/., or 8)d. per ton. 
The steam raised in the destructor was used for pumpin 
sewage and disinfecting purposes, reducing the coal bill 
for the pumping plant from 148/. 183, 1d. to 297. 183. 6d., 
and also saving the cost of gas in the old disinfector. The 
report states that had sufficient refuse been obtainable, 
the coal bill might~have been reduced to practically 
nothing, and adds that the figures must be read in the 
light of the fact that during the last year twice ths volume 
te) sevens had to pumped as compared with previous 
years. ‘The useful by-products of the destructor during 
the year include 722 cubic yards of clinker, ‘used for 
making storm filter-beds, i25 cubic yards of breeze for the 
main filter-beds; the ashes, &c., find a ready sale, and 
have already realised nearly 18/. 





Tue Institution or Navat Arcuitgecrs.—The Coun- 
cil of the Institution of Naval Architects have issued an 
announcement that, in accordance with the resolutions 
passed at the last general meeting, they are now pre- 
pared to consider applications from persons desirous of 
joining the Institution as students. Candidates must be 
between the ages of 18 and 25 at the time of election, and 
must be either apprentices, articled pupils, or students in 
naval architecture or marine engineering. Forms of 
application may be obtained a A applying to the 
secretary at 5, Adelphi-terrace. The Council also an- 
nounce a Martell scholarship in naval architecture for 
1905. The annual value is about 50/.; and it is tenable 
for three years. Candidates must be between 18 and 21, 
and must have been continuously employed for at least 
two years upon naval architecture or marine engineering. 
The scholarship will b3 awarded on the result of evenin 
examinations, held by the Board of Education, at Sout 

iy eee must be sent to the secretary 
by February 1.. The subjects will be Naval Architecture, 
Practical Mechanics, and Theoretical Mechanics of both 
solids and fluids. Each candidate appointed to thie scholar- 
ship will be required to undergo a three years’ course ‘of 
study in an approved university or college, and to com- 
bine this, as far as possible, with a practical training in a 
shipyard or marine engine works during the college 
vacations. 


Kensington. 





ScarsoroucH.—The streets and buildings committee 
of the Scarborough Town Council discussed at a recent 
meeting the question of the protection of the sea-wall ayd 
the construction of groynes on the north side of Scar- 
borough. ’Mr. H. W. Smith, the borough engineer, men- 
tioned, in a report upon the subject, that the wall was 
built in 1887-8, and he estimates that from that time the 
loss of shale from the front of the sea-wall of the Albert 
Drive amounted to a minimum of 18,000 or 20,000 tons. It 
would be necessary, as a first protective measure, to deal 
with the toe of the existing apron by extending the apron 
in the form of steps down to the shale level. The esti- 
mated cost of carrying this out is 12652. The report 
added that the general drift of sand on this portion of 
the coast was from north to south. During southerly, 
westerly, and north-westerly winds sand accumulates 
against the wall, but north and north-easterly gales have 
a particularly destructive effect, causing the beach for a con- 
siderable distance to becompletely denuded of its protective 
covering. The borough engineer therefore recommended 
the construction of four wooden groynes, with an average 
length of 200 ft., at an estimated cost of 660/. . The com- 
mittee agreed to both these schemes, and the town clerk 
was instructed to apply to the Local Government Board 
for authority to porvow the necessary sums. The 
borough engineer added some further interesting facts ‘ds 
to the erosion of the coast. He said the erdsion of the 
North Bay since the date of the construction of a corpora- 
tion main sewer has been of considerable extent, a hillock 
in front of the Scalby Mills Hotel having practically dis- 
appeared. The cliffs form part of the sources of supply 
oF sand for the North Bay, and this stretch of beach prac- 
tically supplies the whole of the sand for building pur- 
poses in the borough. It has already been drawn upon 
to a very large extent for the construction of the marine 
drive, and Mr. Smith expressed an opinion that the time 
has arrived when the Town Council should take steps to 





stiffened with gusset-stays and adjustable truss-rods. 








The four-wheeled bogies are framed with 8-in. by 44-in. 





acquire control over this portion of the beach, ‘with a view 
to regulating the withdrawal of sand and ‘shingle. ‘_ 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 29, 

THE rush to cover requirements for iron and_steel 
for the coming year still continues. The ‘buyers 
represent consumers of all kinds, in which railroad 
buyers come first. Inquiries are arriving daily asking 
for quotations for deliveries of material as late as 
next summer. The steel rail situation is still un- 
settled. The new Lackawanna Company is to be 
accorded a certain percentage, and the amount is 
stated at 15 per cent. It wants 17} per cent. This 
arrangement makes it necessary for the Lackawanna 
Steel Company to be a member of the L It 
was append for some time that it would remain 
independent, but the present negotiations indicate 
that it will abide by the dictation of the united 
interests. During the past week contracts were 
placed for 15,000 freight cars, the largest single 
order coming from the Pennsylvania Railroad Company 
for 6000 cars. There are five large companies engaged 
in car-building, and they are now loaded with business 
for months to come. The rather sudden increase in 
railroad traffic is resulting in a congestion of freight at 
afew points, which is a matter of surprise to traffic 
interests. The smaller railroad systems ‘also are re- 
ported as making inquiries for rolling-stock, and there 
will be a scramble before the end of the year to secure 
the acceptance of orders. During the past few days the 
American Locomotive Works, of Schenectady, and the 
Baldwin Locomotive Works, of Philadelphia, booked 
orders for 250 locomotive engines from five different 
railroad companies. The contract.price figures up be- 
tween 4,000,000 dols. and 5,000,090 dols. During the 
past few days a great deal of mathinery has been con- 
tracted for, including electrical equipment and shop 
equipment ‘of all kinds. Pumping and hydraulic 
machinery appears to head the list in mechanical ap- 
pliances. The steel mills will very soon be sold up to 
April 1. Asa result of this unusual activity an ad- 
vance in prices is thought probable late in December 
or early in January. The extraordinary activity is 
largely the result of the hesitancy of buyers for several 
months past. 

Producers of pig iron are meeting with a continued 
demand for all x hes of pig iron, in which foundry 
irons have been taking the lead for a few days past. 
The larger contracts which have been placed in this 
territory during the — week or ten days foot up 
about .75,000 tons. The pig iron purchased was in- 
tended for consumption in pipe works, electrical 
plants, in foundries, car-building plants, and in machi- 
nery-building plants. A general advance in prices 
has been we hy amounting generally to 50 cents per 
ton. This is not of much advantage to the pig-iron 
makers on account of the increased cost of the raw 
materials which they have to buy. Those pig-iron 
makers who have large contracts out for Lake Superior 
ore at the low summer quotations have an advantage 
over those who are obliged to pay the advance in 
prices now prevailing. 

As a natural consequence bar iron has slightly ad- 
vanced in price, and is now quoted at mill close to 
14 cents a pound. Sheets have also moved up; plate 
and structural material is stronger than usual ; coke is 
in very active demand, and the coke-producing capa- 
city in Western Pennsylvania and in Virginia is now 
being taxed to its utmost to fill-urgent orders. 








AGRICULTURAL Encings.—The value of the agricultural 
steam-engines exported in November from the United 
Kingdom was 49,151/., as compared with 65,714/. in 
November, 1903, and 41,3077. in November, 1902. The 
colonial demand fell off very appreciably in November, 
but the exports to South America increased. The decline 
in the exports of agricultural engines to Australasia in 
November was very marked, the shipments for the month 
being 4917/., as compared with 16,2247. in November, 
1903, and 6245/. in November, 1902. The aggregate value 
of the agricultural engines exported to November 30 this 
year was 887,514/., as compared with 816,6327. in the 
corresponding Dyer of 1903, and 604,8397. in the corre- 
sponding period of 1902. 


American Evectric Rartroaps.—The officials of the 
Delaware, Lackawanna, and Western Railroad are stated 
to be contemplating the equipment of that system with 
electric power as speedily as possible. A feature of 
coming American rail construction is likely to be 
the building of electric feeders for steam lines in the 
Western States, A considerable number of these electric 
feeders have been planned tor next season, both in the 
United States and Canada. By this means new areas of 
country will be 7 up. including several fertile 
irrigated valleys. mple water-power for the genera- 
tion of electric current is generally available, and the 
steam systems are in many instances supporting the new 
electric projects and furn part of or all the neces- 
sary capital, as they see in the feeders a probable acces- 
sion of business for their existing lines. Some of the new 
electric lines will be as much as 100 miles in length ; but 
they range down to 20 miles each. One of the electric 
feeders proposed is a line to tap the rich Palouse country, 
which is the greatest of the Pacific Coast wheat. regions. 
This line will extend from Spokane to Colfax and Moscow, 
a distance of 100 miles, 
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WE illustrate on this and the opposite pages a water- 
tube boiler, manufactured by Messrs. Day, Summers, 
and Co., Limited, Northam Iron-Works, Southampton. 
The general construction of the boiler is shown in 
Fig. 1, which is from a photograph, while Fig. 2 is a 


half transverse section and end elevation, and Fig. 3 | 


a half longitudinal section and side elevation. 

The boiler can be made in two types: one, a large- 
tube type, and the other a small-tube or ‘‘ express” 
type. Equally good results can be obtained from 
both, and the chief points aimed at in the design are 
the provision of combustion chambers, good circu- 
lation of the gases, a continuous and rapid circulation 
of the water, and such an arrangement of generating- 
tubes and tube-doors as will conduce to easy exami- 
nation, cleaning, and repairs. 

The feed-water is introduced into the down-comer 
tubes, which are away from the fire, and it is stated 
that the water-level in the boiler at all rates of evapo- 
ration can be kept very uniform, the feed being regu- 
lated by hand by an ordinary Worthington pump. 
It is also claimed that the circulation of the water is 
very good, the velocity over the heating surfaces 
being high. The generation of steam is therefore 
rapid, causing a scouring action, which prevents 
deposit in the tubes. After leaving the fire the gases 
travel longitudinally, and are then introduced into 
two separate combustion-chambers, ‘where the heat is 
fully utilised. 

In all water-tube boilers one very important point, 
of course, is that there should be easy access to the 
tubes for cleaning purposes or for removal in case of 
repairs, and this has been kept in view. Internally 
the generating tubes can be readily examined, while, 
as no obstructions are offered by baffle-plates, the ex- 
ternal surfaces may readily be cleaned of soot. 

Another point claimed for the boiler is that the 
8 occupied by the large-tube design is less than 
that occupied by a Belleville boiler of equal power with 
economisers, and the weight is also somewhat less. 
The space occupied by the small-tube or ‘‘ express” 
design also compares favourably with other boilers of 
a similar type, though the weight is a little in excess, 
owing to the larger amount of water carried in the 
boiler, due to the extra size of the water and steam 
space. This additional space, as well as the large 
sectional area of the down-comer tubes (which is 
nearly equal to that of the upcast tubes), insures a 
continuous supply of water to the generating-tubes at 
the highest rates of evaporation. 


We understand that the efficiency of the boiler, 
when working either under forced or natural draught, 
is good. 








COIL-CLUTCH REVERSING-GEAR FOR 
ROLLING-MILLS. 


THE reversal of the direction of running of an 
engine entails the bringing to rest and restarting of 
the heavy rotating masses, and consequently requires 
considerable power and time to be expended in the 
operation. hen heavy driven machinery has to be 
reversed frequently, as in the case of rolling-mills, 
the reversal of the large engines is a serious matter, 
so that reversing-gear is sometimes introduced between 
the engine and the rolls to allow the former to be run 
continuously in one direction whichever way the work 
is passing through the rolls. By this method the 
stored energy in the heavy flywheel is not wasted at 
every reversal, and it has been found that a con- 
tinuously-running engine is able to do the same effective 
work ag areversing engine of nearly four times the 
indicated horse-power. 

The Consolidated Engineering Company, Limited, 
Slough, have paid considerable attention to the design 
of clutch and reversing-gear for heavy work, ye 
installed many examples in rolling-mills in this an 
other countries ; and we illustrate on page 824 a very 
large reversing-clutch which the company have just 
supplied toa copper-rolling mill in France. The mill in 
question has rolls 33} in. in diameter by 11 ft. 6 in. wide. 

The principle of the reversing-coil clutch is that 
two steel coils surround drums keyed on the shaft 
which has to be reversed. The outer end of each coil 
is fixed to a gear-wheel loose on the shaft, these 
wheels being driven continuously in opposite direc- 
tions, and carrying round the coils with them. 
Between the inner ends of the coils there is, on the 
shaft, a sliding collar, which when moved in either 
direction comes in contact with a bell-cranked lever, 
which tightens the last turn of the corresponding coil 
on the drum. The motion of the gear-wheel causes 
all the turns of the coil to grip the drum, and ‘he 
shaft éommences to revolve * v7 = the Pron: 

Fig. 1 is from a photograph of the pair of coils © 
the ptt collar Me the shaft. The shape of the coils 
and the driving-lugs are clearly shown, though the 
bell-crank lever is better seen on the plan. The drums 
on which the coils work are of chilled cast iron, 30 10 
|in diameter, and the shaft is 16 in. in diameter. 49 
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idea of the size of the clutch, which is the largest that 
has ever been built, is given by the 2-ft. rile lying in 
the foreground of the photograph. It has not only to 
effect the reversals of the rolls at 40 revolutions, but 
is guaranteed to stand the tremendous strain of pulling 
up the engine should the rolls become jammed. 

The motion of the central collar, for reversal, is 
effected by a pair of levers, keyed to a vertical shaft, 
from which another pair of levers extend and engage 
with the crosshead of a steam reversing-gear. The 
general appearance of this gear is shown in Fig. 2. 
The admission of the steam to the cylinder, which 
is 114. in. in diameter, with a 10-in. stroke, is con- 
trolled by a valve beneath, worked by rods from 
a hand-lever conveniently situated. Oppesite the 
steam -cylinder is another cylinder filled with oil, 
the two ends of which aré connected through a by- 
pass. By shutting the by-pass, the passage of the 
oil is stopped, and the gear locked.éa any position 
without the end thrust wliich the maintenance of 
steam in the reversing-cylindér would cause. The 
locking-valve ‘is operated by a chain drive from a 
hand-wheel near the reversing-lever. 

"he general arrangement of the entire gear will be 
secn in Fig. 3. The intermediate shaft, seen projecting 
froin one side of the arrangement, is a continuation of 
the crank-shaft of an 800-horse-power steam-engine, 
having a 46-ton flywheel running at 80 revolutions per 
minute. On this shaft is a 27-tooth spur-wheel, gearing 
on one side with a 54-tooth wheel on the clutch-shaft, 
nc on the other with a 28-tooth wheel keyed to a back 
sh At the other end of the back shaft a 45-tooth 
spur-wheel gears with a 90-tooth wheel, also mounted 
on ‘he clutch-shaft. The pitch of these gears is about 
5 in. It will be seen that the two spur-wheels on the 
cluich-shaft run in opposite directions at about 40 
revolutions per minute, and that either of them can 
be _cngaged at will with the shaft by means of one or 
oticr of the two coil-clutches.. The thick end of each 
cor! has a lug formed on it, which rests in a pocket at 
the side of the spur-wheel, and the other end is 
atteched to the shorter arm of a bell-crank lever 
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(For Description, see opposite Page.) 


Fig. 3. 


DAY, SUMMERS, AND CO., LIMITED, ENGINEERS, SOUTHAMPTON. 
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carried by a bracket, also on the wheel. If the flanged 
collar between the coils is moved in either direc- 
tion, it comes in contact with the bell-crank lever 
of the corresponding clutch and tightens the last 
coil of the clutch on its drum, the entire clutch then 
gripping as described above. 
he manufacture of the clutch-coils is done in the 
following way:—The driving-lug and the first com- 
plete turn are forged from a slab in one piece with- 
out weld. The remaining turns are forged in con- 
venient lengths and pieced together, the whole form- 
ing a straight continuous bar of about 60 ft. long, 
tapering from a section of 6 in. by 44 in. at one end to 
2 in. by 2 in. at the other. This. bar: is then fed 
slowly and continuously through a reheating furnace 
to an hydraulic press, by which it is wound round a 
mandrel, commencing at the head end. The head, on 
leaving the furnace, is cramped to the drum, and a 
rotational movement given to the latter by a ratchet 
gear worked by the crosshead of the press, which hag, 
a motion independent of that of the ram which passes 
through it. The ram, after every movement of the 
drum, descends and presses the coil to shape on the 
drum; when wound, the coil is bored to an easy fit on 
the clutch-drum, and the head and tail-lugs trimmed 
to shape with a pneumatic chipper. 
A coil-clutch reversing-gear, as arranged for the 
Dk ger mee of a boat driven by a 30-horse-power 
iesel oil-engine, is shown in Fig. 4. The principle 
is the same as that of the large clutch described 
above, but in this case one chilled friction-drum 
is common to both coils. This drum is keyed to the 
engine-shaft and is 74 in. in diameter. The coils 
are fixed to the clutch bevel-wheels, the crown-wheel 
being merely an idle wheel for reversing the direction 
of rotation of the second bevel-wheel. The clutch- 
wheel for going ahead is keyed upon the propeller- 
shaft, and that for going astern runs loose on the 
engine-shaft. When going ahead, the drive is therefore 
direct from one shaft to the other through the forward 
clutch, the wheels being free ; when going astern, the 














Hither clutch is put in gear at will by a hand-wheel 
and screw gear working a lever, which engages the 
sliding collar between the coils. 





Misteaping TrapE Desoriptions. — The British 
Chamber of Commerce in Paris has been doing a service 
to British manufacturers in calling attention to the extent 
to which the practice prevails on the Continent of mark- 
ing inferior goods with names and phrases implying that 
they are of British origin. Such words as “London 
Style,” “‘West of ee “Sheffield,” &c., are com- 
monly employed for this purpose, and, besides directly 
injuring English trade, have a serious indirect effect in 
lowering the reputation of English goods, The 
Chamber has been requested by His Majesty’s Govern- 
ment to furnish evidence on the matter, and now this’ has’ 
been done it is to be hoped that steps will be taken to put 


a stop to such fraudulent practices. 
iJ Ce 


Tue Panama CanaL.—The United’ States Isthmian 
» Canal Commission has invited tenders for three moyen: 
niachines, three unloading - ploughs, and three earth- 
spreaders for use on the Isthmus of Panama. The un- 
loading-machines, of which one is to have not less than 
100,000 lb. traction power, and the other two not less than 
50,000 lb. traction power, are to be used in unloading 
earth and rock from flat cars, Each machine is to be 
furnished complete, with steel car, and with a flexible 
connection for carrying steam from locomotives to an 
unloading car, and with a suitable wire cable 1500 ft. 
long. The unloading-machines are to be designed for 
operation with steam at 100 1b. pressure. There are to 
be furnished with the unloaders two extra flexible steam- 
connections, one extra 1¥-in. cable 1500 ft. iong, for the 
large unloader, and one extra 1}-in. cable for the 
unloaders, as well as with one dozen 1f-in. and one dozen 
1}-in. Crosby clips. The ploughs are to be high hand: 
unloaders, two of them for use on flat cars 
having a width of 9 ft. between side-stakes, and one for 


use on flat cars having a width of 8ft. 9in. The s 
are to be of a type now ins ul use; they are to be 
ui with a com -air and pneumatic 


control of the position of the wings, and they are to have 
an attachment to permit the use of steam in the place of 








drive is through the wheels and the backward clutch, 





air, should it be found more desirable to use steam, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday an exceed- 
ingly large business was done in the pig-iron market, 
and nearly 45,000 tons of Cleveland changed hands. 
There was a further sharp fall in price, and on the da: 
Cleveland finished 10}d. per ton down for cash and 94d. 
down for one month. In the forenoon business was done 
at 47s. 3d. to 47s. 64d. for cash, and 47s. 6d. to 47s. 11d. 
one month, closing with buyers at 47s. 7d. cash and 
47s. 9)d. one month, while sellers asked 47s. 74d. cash 
and 47s. 10$d. one month. During the afternoon the 
prices eased off, and transactions took place at 47s. 34d. 
to 46s. 114d. for cash, and 47s. 8d. to 47s. 3d. one 
month. The closing price with sellers was 47s. cash 
and . 47s. 3d. one month. On Friday morning the 
market continued to be very active, but the tone was 
irregular, but with a firming tendency towards. the 
close. Iron fluctuated between 463, 74d. and 46s. 114d. 
for cash, closing with buyers at 47s., while forward 
prices were 47s. 2d. one month, and then firmed to 
47s. 3d. for closing buyers. - The total turnover was 
about 15,000 tons. In the afternoon the firm tone con- 
tinued, and 4d. of the recent decline was recovered. The 
prices for Cleveland iron rose to 47s. 4d. for cash and 
47s.. 8d. one month, closing with sellers at that figure. 
Business was also done at 47s. 5d. seven days and 47s. 9d. 
February dates, and the total turnover amounted to 
7000 tons. Hematite iron was nominally rather dearer, 
sellers asking 563 14d. one month. On Monday the 
market opened very quiet, but, the tone being strong, 
prices of Cleveland warrants advanced about 6d. beyond 
Friday’s closing level. The prices were 47s. 104d. cash, 
to 47s, 11d. one month, closing at 483. 1d. buyers. About 
1000 tons changed hands at 48s. 14d. three months, with 
closing buyers at 483. 6d. Only one lot of hematite war- 
rants was dealt in at 56s. one month. The turnover of 
Scotch iron aggregated 5000 tons, the price being nomi- 
naily dearer at 52s. 6d. cash buyers, and 53s. 3d. sellers. A 
reaction in the priceof Cleveland iron setinin theafternoon. 
The opening price was firm at 47s. 114d. cash and 48s. 2d. 
one month ; but owing to local selling these values declined 
to 47s. 8d. cash, and 47s. 104d. one month, while three 
months’ iron was unsteady, the price being between 
483. 6d. and 48s. 2d, Business was fairly active, and 
about 14,000 tons would cover the transactions. There 
were cash buyers of hematite at 553. 6d., but no dealings 
took place. Scotch warrants were nominally 3d. down 
at 53s. The market on Tuesday morning was active 
again, and, excluding a large voption business, the 
dealings aggregated 14,000 tons. Cleveland warrants 
~- flat at 47s, 3d. cash, or 5d. below the closing price 
of Monday, but prices improved to 47s. 64d. at the close. 
Forward warrants were dealt in at 47s. 74d. 21 days, 
up to 47s. 9}d. one month, and at 483. three months. 
Scutch warrants were nominally 6d. lower at 52s. cash 
buyers, and 52s. 6d. sellers. In the afternoon the tone 
was steadier, and a moderate business, estimated at 8000 
or 10,000 tons, was done at 47s. 6d. cash and nine days, 
and round 47s. 9d. one month. In the pig-iron market 
this morning Cleveland warrants developed strength 
and advanced 6d. on yesterday’s closing quota- 
tion to 483. cash, 483, 14d. fourteen days, and 
483, 1d. one month, with closing buyers for the latter 
date at 483. 2d. The market was idle during the greater 
part of the session, and it was only within a few minutes 
of the close that a small business of 5000 tons was 
put through. Scotch warrants were a shade dearer 
at 523. per ton cash buyers, and 52s. 44d. sellers, 
while hematite iron was quoted at 55s. 6d. buyers, 
and 563. 14d. one month. The improvement was not 
maintained in the afternoon, when there was a de- 
cline in Cleveland warrants of 2d. to 483. one month. 
There were no cash transactions, but the business, which 
amounted to 7000 tons, included dealings at 483. fourteen 
days, and 483, 0jd. twenty days. One lot of Scotch iron 
was dealt in at 523, 14d. one month, and one lot of hematite 
iron changed hands at 563. 14d. one month. Yesterday’s 
quotations of warrant and makers’ iron were:—Clyde, 
583. ; Gartsherrié, 583. 6d. ; Summerlee, 583. 6d. ; Calder, 
58s. 6d.; Coltness, 65s.—the values are estimated as 
shippel at Glasgow; Glengarnock (shipped at Ardros- 
san), 543.; Shotts (shipped at Leith), 58s. 6d.; Carron 
(shipped at Grangemouth), 583. 6d. 


The Scottish Steel Trade.—The steel trade has been 
without any feature of special importance during. the 
past week. * Makers afe so well booked ahead that they 
are not at the moment inclined to be ready sellers.. As 18 
usual at this time of the year, there is a big demand for 
material required before the works close down for the 
New Year holidays, so both angle and plate mills are 


well employed on orders for prompt delivery. There is | 7, 


every indication of an improving trade in the reports 
from America, so that the outlook on this side may be 
said to be of a ereecan I nature. It is fully expected 
that vefore long better prices will be secured. 


Sulphate of Ammonia.—Tis' commodity is still going 
strong, and is quoted at 12/. 7s. 6d. per ton for prompt 
shipment, while 12/. 153. is still mentioned for next 
year’s business, and even 13/. is asked per ton. In con- 
sequence large parcels are quoted at very high prices, 


Institution of Electrical Engineers: Glasgow Section.— 
The second meeting of the present session was held in 
the rooms of the Institution of Engineers and Ship- 
builders, Bath-street, on Thursday evening, Mr. Robert 
Robertson, the president of the local section, in the chair. 
A very interesting paper, entitled ‘‘ Armature Reaction 
in Alternators,” was read by Dr. James B. Henderson 
and Mr. John 8. Nicholson, of the James Watt Labora- 
tory of the University. The authors went very fully 
into the question; but stated that the problem was 


*Y. | Bannockburn. collieries.—Messrs. John 


too laborious to be tackled by a manufacturer for 
obvious commercial reasons. In conclusion the authors 
expressed their thanks to the Carnegie Trust Commis- 
sioners for the grant for special instruments used in the 
researches they had made. These were conducted on the 
30-kilowatt three-phase alternator in the James Watt 
Laboratory of the University of Glasgow. 

The Mining Institute of Scotland.—A general meeting 
was held last night in the Institute, at Hamilton, the 

resident, Mr. R. T. Moore, being in the chair. The 

iscussion was resumed on Mr. C. Weir’s paper on ‘“‘ Fire 


used thereat.” After the author had been thanked, Mr. 
Robert Crawford read a paper on the ‘‘ Winding of 
Minerals from Incline Shafts;” and Mr. James Roden 
contributed a paper on ‘‘Coal-Mining in Borneo.” The 
discussions on both these papers were reserved until the 
next meeting. 


Glasgow University Engineering Society.—At a meeting 
of this Society held on Thursday, the 8th inst., at the 
University, Mr. Andrew Home Morton, Assoc. M. Inst. 
C.E., A.M.L.E.E., delivered a paper on ‘‘Some Notes 
on Sewage Plant.” The paper dealt with the plant 
installed and employed in the treatment and purification 
by chemical precipitation of the sewage of Glasgow on 
the north side of the river. In view of a visit of the 
University Engineering Society to the Partick Pumping- 
Station and the Dalmuir Outfall Works, both of which are 
very important parts of the Western District Sewage 
Scheme, put into operation in May, 1904, the author 
described the plant and machinery at these places in 
detail. The plant at the Eastern Outfall Works, Dal- 
marnock, was also described, chiefly to show the great 
value of the ten years’ experience of working gained on 
these works, and utilised in designing the larger works 
and equipment of the Western District Sewage System. 
The paper was illustrated by lantern slides from photo- 
graphs and plans of the works. 








Tue Istamus oF DagtEN.—The Chilian Government is 
stated to be warmly supporting a scheme proposed by the 
Colombian Republic for the construction of a canal across 
the Isthmus of Darien, utilising for the-purpose navigable 
rivers, such as the Atrato in the Atlantic watershed, and 
the San Juan on the Pacific. 


BraprorpD TramMways.—The tramways committee of 
the Bradford City Council has decided to discontinue 
during the winter months the tramway service on the 
circular route from Forster-square vid Idle, Thackley, 
Shipley, and back again to Forster-square. Cars will 
still be run on this route, but not for the whole distance, 
the termini being at Thackley and Windhill. By this 
arrangement a certain section of the route will remain 
unprovided for, but there is only a scanty population in 
the immediate vicinity. During the summer the route 

roved exceedingly popular, and the receipts were heavy ; 
but with the approach of winter, complaints are being 
made regarding the irregular running of the cars, for 
which the weather is, no doubt, to a great extent re- 
sponsible. 

Contractrs.—The Pheenix Dynamo-Manufacturing Com- 
pany, Limited, of the Thornbury Works, Bradford, have 
on hand orders for motors and dynamos aggregating 1500 
horse-power, amongst them being a 350-kilowatt traction 

nerator for the Cleckheaton Urban District Council.— 

essrs. Meldrum Brothers, Limited, of Manchester, 
have just received from the Admiralty an order for one 
of their ‘‘ Simplex” regenerative refuse-destructors, with 
steam-generating plant, for erection at Chatham Dock- 
yard in connection with the large electric-power plant, 
which is being installed under the directions of Messrs. 
Preece and Cardew, the Admiralty’s consulting engineers. 
—The Great Western Railway Company have placed 
with Messrs. Kerr, Stuart, and Co. (for the purpose of 
comparison with their vertical boiler motor-coaches) a 
sample order for two steam motor-coaches on the well- 
known Kerr-Stuart system (with transverse locomotive 
boiler). .The poate tes and Yorkshire Railway also 
at the same time ordered from Messrs. Kerr, Stuart, and 
Co. two coaches of the same type as they are now build- 
ing for the Taff Vale Railway.—The British Electric 
unt Company, Limited, of Alloa, have been awarded 
the Alloa Coal Company the contract for a complete 
tric-power plant on the direct-current system for their 
. Wilson and 
Co., Limited, of Liverpool, have been entrusted with the 
order for two powerful steam permanent-way breakdown 
cranes for the Shanghai-Nanking Railway.—We under- 
stand that Messrs. Richardsons, Westgarth, and Co., 
imited, of Hartlepool, have (through their special 
re ntatives, Messrs. Easton and Anderson, of West- 
| minster) secured the order from the South Hants Water 
| Works Company for the new pumping plant to be erected 
|at ‘their Twyford station. e contract will carri 
/out in accordance with the plans and specification of the 
| company’s engineer, Mr. Baldwin Latham, M. Inst. C.E., 
}and includes a set of triple-expansion engines driving 
direct a set of three - throw force - pumps, and throu 
la ——_ and connecting-rod two well-pumps, the 
| water to pemped being at the rate of 2,000,000 gallons 
r 24 hours. ‘T'wo well-pumps will lift the hard water 
rom a depth of about 150 ft. into softening apparatus 
‘and filters, whence it will gravitate‘ to the force- 
|pumps. Engines of the inverted direct-acting surface- 
Noa eaagae | type will be adopted, fitted with Corliss 
| valves, and designed to work with 160 lb. steam pressure, 
; and to run at a piston speed of 150 ft. per minute. The 
| force-pumps will be eoranget below the engines, the 


+ . 
| plu connected by vertical side-rods to the 
! Srouabeeds of the piston-rods. 





in a Lanarkshire Colliery, and Description of a Condenser’ 





NOTES FROM: SOUTH YORKSHIRE. 

HEFFIELD, Wednesda: 
National Associationof ey Managers.—On Th: 
day last the members of the Yorkshire branch of : 
above Association, accompanied by representatives 
the Midland and Lancashire branches, paid a. visit to 
Sheffield. They met at the Royal Victoria Hotel, under 
the presidency of Mr. Walter Hargreaves, and, a‘ter 
electing five new members, discussed a project for enab! ing 
holders of second-class colliery managers’, certificates to 
receive the advantages of a partial membership of the 
Association, and giving acting under-managers the privi- 
lege of attending their meetings and receiving their 
literature. The subject will be considered by tie Council 
of the Association. In the afternoon the members, to 
the number of about.200, paid a visit to the East Hecla 
Works of Hadfield’s:Steel Foundry Company, Limited. 
They were welcomed by Mr. A. G. M. Jack, Mr. B. 
Freeborougb, Mr. H. Cooper, and Mr. W. H. Dixon. 
Amongst other specialities shown were: the crushing 
machinery and rock and ore-breakers, which were seen at 
work, and they also witnessed the firing of a soft-capped 
shell at a steel plate 5 in. thick. Mr. Isaac Hodges 
applied the electric current which exploded the charge, 
and a subsequent examination showed that the 5-in, 
steel plate had been pierced. The visitors were after- 
wards entertained to tea, and in reply to a vote of thanks, 
Mr. Jack mentioned that the growth of the company’s 
undertaking had made advisable an addition to the 
directorate ; Mr. Henry Cooper, until recently associated 
with Messra. Vickers Sons and Maxim, and Mr. W. H. 
tomer the secretary of Hadfield’s, were joining the 


ge 
he 
of 


South Yorkshire Coal Trade.—The tonnage of coal dealt 
with at Hull during last month was satisfactory, and adds 
one more to the previous progressive months of the year. 
As trade continues in a fairly brisk condition for Decem- 
ber, it is more than probable the total will be higher than 
in any year since 1900. The increased business seems to 
have been fairly distributed, as all the leading coal firms 
shared in it. The total weight of coal dealt with during the 
eleven months is 3,271,648 tons. Last year the total was 
3,166,384 tons, the balance in favour of 1904 being 105,264 
tons, or just over 3 per cent. During November last, Hull 
received 305,384 tons, against 272,673 tons in the corres- 
ponding month of last year, the difference in favour of 
this year being 32,711 tons, or just over 10 percent. Of last 
month’s tonnage, 54,048 tons were conveyed by river and 
canal, and 251,338 tons by rail. In October last the 
amount dealt with at Hull was 355,240 tons, so that 
November shows a falling-off of 49,856 tons. Exports 
last month amounted to 144,672 tons, as compared with 
169,244 tons in October, and 91,556 tons in November, 
twelve months ago. The exports during the eleven 
months of this year amounted to 1,470,908 tons, as against 
1,442,365 tons last year. 


The Iron and Steel Trades.—The improvement already 
referred to in the steel branches is being shared by the 
Swedish iron and steel departments. The change began 
very quietly a few weeks ago, and has gradually become 
more pronounced, and now orders for deliveries next year 
are coming in somewhat freely. Of all the ordinary 
brands of Swedish material there seems to be a fairly 
plentiful supply ; but a few special ones are already some- 
what difficult to obtain. Makers are by no means eager 
to sell at current rates, as they believe better prices will 
rule next year. The week has brought little change in 
the iron market, and prices remain about the same. The 
general trades of the city are quiet, and there is every 
prospect that there will be so small an amount of work 
to carry forward that the holidays will be unusually 
prolonged. 


Coal and Coke.—There has been a falling off in the 
demand for house coal, and fewer orders are coming to 
hand. The export trade in steam coal is keeping up, 
and some of the larger iron and steel works are increas- 
ing their consumption. The improved state of the iron 
trade has already stimulated the sales of blast-furnace 
coke, and prices are ls. more = ton than they were 
a few weeks ago. Steel coke is selling more freely. 

NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change, and there was not very 
much doing, but a cheerful tone prevailed, and traders 
generally spoke pretty hopefully of the future. Little 
attention was paid to the fact that Cleveland iron con- 
tinues to be sent into the public warrant stores at the rate 
of considerably over 1000 tons per day, as it was under- 
stood that such a state of affairs had been brought about 
by pig-iron makers selling warrants that did not exist; 








ed | these makers were now compelled to send iron into store 


to meet their sales, No. 3 g.m.b. Cleveland pig was 
47s. 3d. f.o.b. Buyers paid that price, although early 
in the day odd lots were reported to have changed 
hands at 47s. 14d, Some of the makers would not quote 
below 47s. 6d. for No. 3. No. 1 was put at 48s. °':.; 
No. 4 foundry, 463.; grey forge, 44s. 9d.; motticd, 
43s. 9d.; and white, 43s, Middlesbrough warrants clo.«d 
47s. 6}d. cash buyers. Kast Coast hematite pig “'s 
steady, but there was less doing in it, buyers having app:'- 
rently satisfied their requirements for the present. Mixed 
numbers were quoted Gd., and it was reported t!.at 
business had been done at that figure for delivery over ‘':¢ 
= — 4 — tacit No. 1 hematite _ a ~ 
No. 4 fo : ish ore was again put up, dealers 
Gulaving tak they were obliged to further raise ‘ue 
price, owing to the mineowners in Spain demandiny 4 
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higher figure. Rubio of 50 per cent. quality was up to 
15s. 14d. ex-ship Tees, and in some cases even more was 
asked.. Freights Bilbao to Middlesbrough were still 
juiet at 43, 44d. Middlesbrough warrants, after touch- 
ing 48s., eased off, and at the close of the market stood at 
47s. 94d. cash buyers. 


Manufactured Tron and Steel.—In the manufactured 
iron and steel industries further sighs changes for the 
better present themselves. Recently some fairly good 
orders Fave been placed, anticipated advances havin 
brought in buyers. Last week’s rise of 2s. 6d. in stee: 
ship-plates has not as yet been followed by the moving up 
of other descriptions ; but as it was understood to be only. 
the commencement ofa series of advances, further changes 
in the right direction may occur at almost anytime. Market 
rates now stand :~Common iron bars, 6/. 23. 6d. ; best 
bars, 6/. 123. 6d.; iron ship-plates, 6/. 7s. 6d.; iron ship- 
angles, 62. 2s. 6d.; steel ship-plates, 5/. 15s.; steel ship- 
angles, 5J. 5s.; steel boiler-plates, 7/.; steel joists, 5/. 5s.; 
steel sheets (singles), 77. 5s.; steel sheets (doubles), 
7l. 15s.—all less the customary 24 per cent. discount. 
Heavy sections of steel rails are still quoted 4/. 103. net 
at works. 

Coal, and Coke.—Deliveries of gas coal are on a very 
good scale, demand being now at its fullest, and the lead- 
ing collieries have very little coal for sale after meeting 
their obligations on the large contracts. Unscreened 
Durham bunker coal keeps at 7s. 9d. to 83. f.o.b., and 
the demand is fairly bss but the supply is abundant. 
It is understood that the contracts for locomotive coal 
for the North-Eastern Railway have been made at a 
reduction of about 3d. on the contracts running out. 
Coking coal is firm. _ Average blast-furnace coke has risen 
to 14s. d. delivered here, and that is rather a buyer’s than 
a seller’s price. Some firms hold out for 15s. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal. has been mode- 
rately active; the best large descriptions have made 
13s. 3d. to 13s.. 6d. per ton, while secondary qualities have 
brought 12s, 9d. to 13s. per ton. The house-coal trade has 
continued firm, but the sales effected have been scarcely 
up to the average usually observable in December. The 
best ordinary household coal has made 13s. 6d. to 14s. 6d. 

r ton, while secondary and other descriptions have been 
quoted at 10s. 6d. to 13s. per ton; No. 3 Rhondda large 
has brought 13s. 3d. to 13s. 6d. per ton. Foundry coke has 
been quoted at 18s. to 18s. 3d. per ton, and furnace ditto 
at 16s. to 16s. 6d. per ton. As regards iron ore, Rubio has 
made 13s. 6d. per ton ; Almeria, 13s. 6d. to 13s. 9d. per ton; 
and Tafna, 14s. 6d. to 14s. 9d. per ton ; charges including 
freight to Cardiff or Newport. 


A New Welsh Railway.—Sixteen tenders have been 
received for the construction of a portion of the new 
Cardiff Railway between Tongwynlais and Treforest, 
where it will connect with the Taff Valesystem ; and the 
tender of Messrs. Oliver and Sons, Victoria-street, West- 
minster, has been accepted. The section is about 54 miles 
in length. Theestimated cost of the line is about 200,0007. 


The Swansea Valley.—The output of pig has been about 
an average, and the production of steel bars has been 
large. A full complement of furnaces have been at work 
at Duffryn. An additional furnace is in course of erec- 
tion by the Cwmfelin Company ; it is intended that this 
furnace should produce 40 tons per charge, or double the 
capacity of the old furnaces, The tin-plate trade has 
been unusually active. 


Nantyglo and Blaina Iron Works Company, Limited.— 
This company, which started in 1872 as an iron and steel- 
making undertaking, but which has for many years derived 
its income mainly from letting out its coal for working by 

rivate firms, received last year from roy*’iies and way- 
eaves 36,467/., as well as 4785/. from rents, making a total 
of 41,2527. The preference shares received a dividend of 
4l. 153. per cent. for 1904-5. The directors have leased 
the Coalbrookvale Colliery to Mr. W. B. Dixon, who has 
reopened the workings in the Bydelog and Meadow Vein 
seams. Mr, Silvanus Jones has ake opened a small 
colliery upon other land adjoining the Coalbrookvale 
properey. The output of. coal from the company’s lands 
ast year was altogether 1,472,579 tons. A portion of the 
i Mill at Nantyglo has been let as-a wagon-repairing 
works, 


New Steam-Coal Field.—The Rhymney Railway Com- 
pany is Peccoeding with the construction of its Cylla 
branch from’. Ystrad Mynach Junction towards. the 
Fochriw undertaking of the Dowlais Company. The 
line will open up a new steam-coal field, and wili enable 
the Powell-Duffryn Company to develop minerals under- 
lying Penalta Farm, which it purchased from the Thomas 
family. The pits are to be about a mile - the new line, 
— pr are 4 od ag cote? ad in apes Year. 
Ihe collieries, like the its, wi ui 
with the most modern phate — 


South Wales Coal and Iron.—The gob of coal from 
‘he six principal Welsh ports—Cardiff, Newport, Swan- 
a, Port Talbot, Neath, and Llanelly—in November 
ere 2,086,868 tons, as compared with 2,054,749 tons in 
‘etober. The total of 2,086,868 tons was made up as 
ollows :—Foreign, 1,730,320 tons; coastwise, 355,545 
ons. The exports of iron and steel from the six ports in 
November were 11,362 tons; of coke, 8423 tons; and of 
patent fuel, 82,452 tons. The aggregate shipments of 
~oal from the six ports for the eleven months ending 
‘ovember 30 were :—Cardiff, 16,019,182 tons ; Newport, 
.755,840 tons; Swansea, 1,879,712 tons; Port Talbot, 
595,311 tons ; Neath, 260,894 tons; and Llanelly, 306,001 
tons; or, altogether, 23,076,940 tons. The exports of 


lron and steel for the eleven months were: — Car- 





diff, 45,453 tons: Newport, 36,857 tons; Swansea, 
18,857 tons ; and Port: Talbot, Neath, and Llanelly, nil; 
or, altogether, 101,167 tons. The exports of coke were :— 
Cardiff, 40,006 tons; Newport, 17,635 tons; Swansea, 
19,369. tons; Port. Talbot, 13,088 tons; and Neath and 
Lianelly, nil; or, altogether, 90,098 tons. The exports 
of patent fuel were :—Cardiff, 431,259 tons; Newport, 
47,622 tons ; Swansea, 537,382 tons ; Port Talbot, 112,405 
tons; and Neath and Lilanelly, nil; or, altogether, 
1,128,668 tons. : 


Doulais.—The Goat Mill was busily employed up to 
Friday, when. operations were suspended; the output 
consisted of steel rails for the London and South-Western 
Railway, as well as for South America ;, a small contract 
for China was also in hand. The Big Mill has been 
occupied on fish-plates for’ China, as well as ‘on colliery 
rails and section-bars. 








MISCELLANEA. 

AN address on ‘‘ The Recent Visit to the United States 
and Canada” will be delivered by Sir William Henry 
White, K.C.B., Past-President of the Institution of 
Civil Engineers, at che ordinary meeting of that Institu- 
tion, on Tuesday, January 10, 1905, at 8 p.m. The 
address will be repeated on the following day, at 3.30 p.m., 
for the benetit of members and their friends. At the 
students’ meeting, on Friday, January 13, 1905, at 8 p.m., 
Mr. James Swinburne, M. Inst. C.E., will deliver a 
lecture entitled ‘‘ Theory of Electricity and Magnetism.” 


From the monthly progress report on the Simplon 
Tunnel, just issued, we note that work at the advance 
headings: is still eg sagas! but the heading in the 
paralle | org? Big the south side has been pushed on 
with, and the face on this has been carried some 30 ft. in 
advance of that of thé main heading. The same hot 
Paap have been struck, and at the same distance from 
the portal as in the case of the main heading. The relief 
thus afforded has greatly diminished the amount of hot 
water coming into the main tunnel, though the sum of 
the discharge from both headings shows an increase in the 
volume escaping. 


The annual report of the Government Railways of 
West Australia has just been issued. It discloses that 
1755 miles are open for. traffic and 63 miles under con- 
struction, which will be opened for traffic during the 
current year. The capital invested amounts to 8,955, 9291.,; 
of which 482,3037. has been contributed out of revenue. 
In this respect Western Australia stands alone es 
the Australian States in her use of current revenue for 
— expenditure in railway construction. After 
debiting the railway with interest on the whole of this 
outlay, there is a sum of 111,784/. net profit on the year’s 
working. No other State has such a record. The gross 
expenditure for the year has been 1,179,624/., and the 
gross earnings amounted to 1,588,084/.; and one. of the 
most gratifying features has been the reduction of work- 
ing expenses, notwithstanding large increases in the 
wages bill. It will be noticed that not only have the 
railways paid interest and sinking fund on all the capital 
invested, but they have also provided a handsome contri- 
bution to the general revenue of the State. 


In a paper on ‘‘ Flange Wear Side-Bearing and Trucks,” 
read by Mr. Gustav Lindenthal at a meeting of the New 
York Railroad Club on September 16, the writer refers to 
the great wear on sharp curves, and states that three 
causes may be assigned for it—viz., centrifugal force, the 
force required for deflecting the direction of the wheels, 
which are fixed on axles, from a straight line, and the 
frictional resistance of the centre and side bearings on 
the truck. The first of these causes of flange wear he 
does not consider as worth taking into account because of 
its small value. With regard to the second cause, the 
front outside wheel being called upon to assume the office 
of pushing the.three other wheels of the truck sideways 
from the straight line in which they otherwise would con- 
tinue to travel, takes up practically all the:wear. The 
rubbing friction of the outside-wheel increases with the 
degree of curvature of the rail, and the length of the wheel- 
base has an important bearing on flange pressure. The 
author also considered the friction of the centre and side 


bearings, amd the effect on the flange pressures. - With 
a 160,000-lb. loaded freight-car the following may be con-’ 
sidefed the separate values of lateral pressure on curves 


per single track :— 


1. From centrifugal force seedy deg Nil. 
2. From change of direction with fixed 
wheels ... Ste aa Fe 15,000 Ib. 
3. From friction of centre bearing ... 3,000 ,, 
Average which may grow to 5600 1b., 
ahd, as side-bearing fric- 
tion,*may reac ee ee ... | 13,000 ,, 


In other words, the outer front wheel of each truck in a 
modern heavy-freight car may exert a lateral pressure 

inst the rail varying from 18,000 lb. to 28,000 lb, when 
the vertical pressure upon the wheels is 20,000 lb. under 
a car weighing 160,000 Ib. 


Some years ago Dr. W. J. Russell observed peculiar 
photographic effects, which seemed to be connected with 
a radiation given off by hydrogen peroxide. . The radia- 
tions passed through paper, gelatine, celluloid, and 
ebonite, and L. Graetz, of Munich, announces in the 
Physikalische Zeitschrift, of October 20, that the rays can 
also penetrate through thin foils of silver, gold, and 
aluminium. The effects cannot directly be due to vapours 
of hyd m peroxide. ‘This is, indeed, hardly likely, 
because the peroxide is less volatile than water, and 
can be concentrated by evaporating aqueous solutions, 


Graetz obtained images when placing the metallic object 





at the back of the photographic plate while exposing 


the sensitive front to the radiations from hydrogen 
ge The phenomena are perplexing, however. 

hus he found that metals give bright pictures on dark 
ground, and liquids dark pictures on bright ground. On 
further investigation it resulted that objects or portions 
warmer than their surroundings turn. out bright, and 
colder portions dark. ‘Temperature differences of 0.02 
deg. Cent. can be distinguished in this way.: The edges 
of the pictures differ, moreover, from the central portions, 
which may be brighter or darker. It would appear that 
those parts become bright towards which the heat flows, 
and those parts dark from which the heat flows. We 
have, therefore, apparently a radiation with a polarity. 
Without expressing any opinion as to the primary cause 
of the phenomenon, Geants thinks that both hydrogen 
peroxide and heat have something to do with the effects. 
Ozone is generally thought of in such phenomena, and it 
has recently been suggested again by Schenk and Richarz 
that ozone will photograph and will produce electric dis- 
charge and phosphorescence. Dry ozone, Graetz, Laden- 
burg, and Aschkinass maintain, however, has none of 
these effects. 








Coat aT MontrREAL,—The coal trade between Montreal 
and the lower Canadian ports during the navigable season 
of 1904 has assisted to maintain the ocean freight_record 
of the port, which would otherwise have shown a com- 

ratively dullseason. During seven months, 309 steamers 

— 1,352,863 tons of Nova Scotian coal to Mon- 
treal, 





Soctety or Encinrers.—The Fiftieth Annual General 
Meeting of the Society of Engineers was held on Monday, 
December 12, at the offices of the Society, 17, Victoria- 
street, Westminster. The chair was occupied by Mr. 
D. B. Butler, President. The following gentlemen 
were duly elected by ballot as_ the uncil and 
officers for 1905:—As President, Mr. Nicholas, James 
West; as Vice-Presidents, Messrs. Maurice Wilson, 
Richard St. George Moore, and Joseph William Wilson ; 
as Ordinary Members of Council, Messrs. Joseph 
Bernays, George Abraham Goodwin, George Green, 
William Henry Holttum, Edward John Silcock, Diogo 
Andrew Symons, John Aird, and Alexander Graham 
Drury; as Honorary Secretary and Treasurer, Mr. George 
Burt ; as Honorary Auditor, Mr. Samuel Wood, F.C.A. 
The President announced that the following premiums 
had been awarded by the Council for papers read during 
the past session:—The President’s Gold Medal to 
Mr. William Edward Storey for his paper on_‘“‘.Con- 
densing Machinery ;” the mer Premium of Books to 
Mr. R. G. Allanson-Winn for his paper on “* Deep-Sea 
Erosion and Foreshore Protection ;” a Society’s Premium 
of Books to Mr. A. S. E. Ackermann for his paper on 
‘* British and American Coal-Cutting Machines ;” and a 
Society’s Premium of Books to Mr. Frank Latham for 
his paper on ‘‘Some Recent Works of Water Supply at 
Penzance.” A vote of thanks was accorded to the scruti- 
neers, and the proceedings terminated by a vote of thanks 
to the president, council, and officers for 1904, which was 
duly acknowledged. ’ 





THE LATE JosepH Nasmita, M.I. Meon. E.— After a 
strenuous and vigorous life, characterised by much good 
work done, Joseph Nasmith passed et: eeey on 
December 8, in his fifty-fifth year. He was born in the 
year 1850, in Manchester, and part of his early education 
was obtained at the old Mechanics’ Institute of that city. 
As an oe he served his time with Messrs. Wren 
and Hopkinson, of Manchester, afterwards gaining experi- 
ence in other works and serving for a short time in Ports- 
mouth Dockyard. it was in 1874 that he first became 
connected with a firm making .textile machinery, and 
from that date until the time of his death, he was always 
extending his knowledge of spinning and weaving ap- 
pliances. He was recognised as one of the foremost 
authorities on the subject, and was a few years back con- 
stantly engaged in patent and other cases in which textile 
machinery was in question. He wrote two books on the 
industry, the first dealing solely with machinery, under the 
title of ‘‘ Modern Cotton-Spinning Machinery,” the second 
being expanded to meet the requirements of those studyin 
the art, and entitled ‘‘ The Students Cotton-Spinning. 
Another book bearing his name was ‘‘ Modern Mill Con- 
struction,” an extended article from the Textile Recorder, 
of which journal he was editor for many years. He was for 
nearly thirty years connected with the Manchester Asso- 
ciation of Engineers, a ‘society for which he held a great 
regard. In 1896-7 he was its president, and after the termi- 
nation of his years of office he was elected a trustee, a posi- 
tion he held till his death. His wide knowledge and ability 
in discussion are evidenced in the published records of 
the society. Education might be termed his hobby. He 
devoted several years to work on the Moss Side School 
rd, and was later elected a co-optative member of 
the Technical Instruction Committee for Manchester. 
He laboured unceasingly during the time the new Muni- 
cipal School of Technology was being erected and in- 
stalled, and it was gratifying that he lived to see the fruits 
of his labour being taken advantage of. In 1903 he was 
elected chairman of the — committee of the Man- 
chester Association of Engineers.and the Technical 
Instruction Committee, which was then. engaged in 
making exhaustive tool-steel tests. His failing health 
revented him devoting the time to the work he would 
ave liked, but he was spared to see the tests complete, 
and assisted in the final discussions. For some six years 
prior to his death he held the position of managing 
director of Meters Limited, a corporation owning several 





poh works, and he was also a director of the Lan- 
ew ire Felt Company, Limited, of Denton, near Man- 
chester. 
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NOTICES OF MEETINGS. 


THe INSTITUTION OF MECHANICAL ENGINEERS. — Friday, De- 
cember 16, at 8 p.m., at the Institution —. Storey's 
Gate, St. James’s Park. Paper to be read and di 

—“ Heat Treatment Experiments with Chrome - Vanadium 
Steel,” by Captain H. Riall Sankey cre cing of Se, ee 
Mr. J. Kent-Smith, of | wommery ot Fiinteh’ 
and Jude’s paper, on t Tests on Mee teres ht Steels of 
Commerce,” w. ich was at the last meeting, be further 


discussed jointly with the above paper. 

Nortu-East Coast INstirUTION OF ENGINBERS AND SHIPBUILDERS. 
—Friday, December 16, at 7.30 p.m., in Ko’ sonrere Ss me Lag 
the Literary and Philosophical Bociety, . W angen rent , 
castle-upon-Tyne. The discussion on Mr. W. R. Cummins’s 
on ‘A Comparison of Vertical and Horizontal Tubes in ~ 
Tube Boilers,” will be resumed. Paper on ‘‘ The Launch of the 
U.S.A. Cruiser South Dakota,” by Mr. James Dickie (San Fran- 
cisco). Discussion. 

THE STAFFORDSHIRE IRON AND StexL InstiTUTE.—Saturday, De 
cember 17, at. 7-p.m., at the Institute, Dudley, when Mr. J. 8. 
Trinham (Coatbridge) will read a paper on “The Garrett Re- 


heating Fu 

Socity oF OF Anrs.—Monday, December 19, at 8 p.m. Cantor 
Lectures,—‘‘ Musical Wind Instruments,” by Mr. David James 
Blaikley. (Lecture IV.) Fae musical illustrations. —Tuesday, 


December 20, at 8 p.m. 
tecture,” by Mr. Thomas én 
staff will preside. 


pplied Art Section. ‘Street Archi- 
am Jackson, R.A. Dr. G. B. Long- 


Tue INsTITUTION OF CrviL EN@ivgERS.—Tuesday, December 20, 
at 8 p.m. Paper to be further discussed :—‘tOn the Construc- 
tion of a Concrete Railway Viaduct,” by Mr. Arthur Wood- 
Hill, Assoc. M. Inst. C.E., and Mr. Edward Davy Pain, B.A., Stud. 
Inst. ©.E. Students’ visit, Wednesday, December 21, to the print- 
ing works of Messrs. Wm. Clowes and Sons, Limited, Duke- 
street, Stamford-street, 8.E. 

RoYAL METEOROLOGICAL Soctery. —Weédnesday, December 21, at 
7.30 p.m., at the Institution of Civil Engineers, when the discus- 
sion will be takeh on Mr. F. J. Btodie’s per, “‘ Decrease of Fog 
in London during Recent Years ; ;” and: the following paper will be 
read :—‘‘The Study of. the Minor Fluctuations of Atmospheric 
Pressure,” by Mr. W. N. Shaw, D.Sc., F.R,S., and Mr. W. H. Dines, 
F.R. Met. Soc. 


~ RRapmne - Cases. — Reading - -cases for con twen 
numbers of ENGINEERING may be had of the Pu apelniag tre i= any 
newsagent. Price 6s. each. 
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THE DISTRIBUTION OF OUR NAVAL 
FORCE. 


Tue regulations governing naval policy, which 
have been issued this week, bear further evidence 
that the Board of Admiralty i is not afraid of making 
alterations to an old structure lest it should tumble 
about their ears. That is the kind of timidity that 
is accountable for so much of the dry-rot charac- 
teristic of institutions controlled by boards, com- 
mittees, and councils ; and it has ‘been especially 
noticeable in the case of the Army and Navy. The 
members of the present Board are showing a 
healthy determination to think for themselves, and 
not to be governed too exclusively by such shibbo- 
leths as ‘‘traditions of the Service,” or the 
‘* teachings of history ;” both admirable things when 
put to their proper uses. 

The new regulations have been made known to 
the public by means of two publications: one a 
memorandum by the First Lord of the Admiralty 
on ‘The Distribution and Mobilisation of the | [°° 
Fleet ;’* and the other a ‘‘Circular Letter we 
Commanders-in-Chief at Home and Abroad,” 
copy of which has appeared in the daily Press, 
In the former document it is pointed out that 
‘‘ the principles on which the present peace distri- 
bution of His Majesty’s ships, and-on which the 
arrangements of their stations are based, date from 
a period when the electric telegraph did not exist, 
and when wind was the motive power.” That kind 


of thing is characteristic of departmental principles, 


and it is therefore the more refreshing to find such 


s26|a fact stated in plain language by the chief of our 
7/ greatest spending department, and on which, 


moreover, the safety, honour, and welfare of the 
country chiefly depend. Probably, as an after- 
thought, end in order not to condemn his prede- 
out 


‘‘and it is a wonderful testimony. to the strategical 
and political soundness of those principles that they 


" 32 | have stood the test of time and met all the needs of 


the service up to the present moment.” For our 
own part’ we should be inclined to attribute this 
fortunate standing of the test of time to the cir- 
cumstance that we have had no great naval war 
since steam and ocean cables became possible factors 
in naval strategy ; in fact, that there has really 
been no test. 

It is, however, with the future that we are con- 
cerned ; happily, we can letthe dead-past bury its 








dead under the heap of good-luck that befriended 
us during a long period of national unwisdom, The 
Admiralty just now is strangely up to date ; iseven 
endeavouring to benefit by experiences from a war 
still in progress, and, by the light of these experi- 
ences, ‘to review the principles on which the 
different classes of modern warships are constructed 

aud the features embodied in them.” . The memo- 
randum commences by pointing out that ‘‘a new 
and definite stage has lice reac ed in the evolution 
of the modern ‘steam navy.” We do not’wish to 
cavil at terms, but it may be worth pointing out 
that the advance in warship construction is con- 
tinuous ; and if there is one thing more than an- 
other sure in the evolution of a modern navy, it is 
that no ‘‘definite stage” can be » at any 
rate. in the sense of being final, until inventive 
ingenuity is exhausted, or engineering: and metal- 
lurgical processes reach perfection. Equally certain 
is it that no ‘‘definite stage,” or resting-place, has 
been reached in the ‘‘strategical position all over 
the world arising out of the development of foreign 
navies.” To act on such conclusions would * 
dangerous, as it would close the door to improve- 
ment; but this, we are sure, is not what the Board 
intends to do. 

A main feature in the new scheme is the evolu- 
tion of thé modern armoured cruiser. The memo- 
randum refers to the ships of this description 
which we possess ; but other nations are also alive 
to their importance. As Admiral Sir J. O. Hopkins 
reminds us, a French authority has stated that the 
‘French large warship of the future should be 
a combination of battleship and cruiser, of 15,000 
tons, 23 knots, large radius of action, four guns of 
12 in. or 9. 45 i in., middle artillery of 7.63 in:, and 
small guns.’ The gallant admiral himself in'1902 
pointed out the influence that the Italian battle- 
ships then proposed would have on strategy should 
the high speeds anticipated be reached. 

In ‘the British Navy, when the ships of the 
Devonshire class are completed in the course 
of next year, there will be in commission or 
in reserve four Drakes, of 14, 100 tons and 23 knots 
designed speed ; six Cressys, of 12,000 tons and 
21 knots; ten Monmouths, of 9800 tons and 23 
knots ; and six Devonshires, of 10,700 tons and 
22} knots. Of these twenty-six armoured cruisers, 
which have so materially changed the aspect of 
naval strategy, only ten have each two 9.2-in. guns 
—the Drakes and ‘the Cressys—the six Devon- 
shires, each four 7.5-in. guns, whilst the Mon- 
mouths have nothing of a heavier nature than the 
6-in. gun—a weapon which is said to be, too heavy 
for light work and too light for heavy work. It will 
be evident, therefore, if the French constructors 
find it possible to carry out the programme laid 
down for them, that our armoured cruisers will be 
immensely out-gunned by foreign vessels, as our 
battleships will be out-speeded. However, the 
French hybrids are, like some other strongholds, 
yet in the air, whilst we have coming on the 

Cochrane class of 13,550 tons and armed with six 
9.2-in. and four 7.5-in. guns, the speed being 22} 
knots. Of course, we have also the Swiftsure and 
the Triumph, each of 11,800 tons, and armed with 
four 10-in. and fourteen 7.5-in. guns ; but these 
purchased vessels, having 7-in., 8-in., and 10-in. 
armour, are properly classed as battleships, i in spite 
of their 21 knots’ speed. 

Amongst other navies we find the desire to com- 
bine high speed with powerful armament coming 
prominently forward. There are the French 
armoured cruisers in progress of 13,347 tons, 
23 knots’ speed, and with four 7.6-in. and twelve 
6.4-in. guns, besides five vessels of about 22 knots, 
and a number—about ten in all—of 21 knots. 
The latter, however, are ey varying size, some 
down to between 7000 and 8000 tons. Germany 
has paid little attention to swift armoured cruisers ; 
but the Italians have launched two ships of 
22 knots, each of 12,425 tons, and armed with 
two 12-in. and twelve 8-in. guns. Here, again, 
the armour is of ‘considerable hoy nagy ils, es to 
8 in.—and the vessels are rightly classe 
battleships. Amongst other high-speed coed 
cruisers may be mentioned the Japanese. Tokiwa, 
of nearly 10,000 tons, 23 knots’ speed, and four 
8-in. ‘and fourteen. 6-in. guns; and the United 
States Californias, five in number,’ of 13,680 tons, 
22 knots’ speed, and with four 8-in. and four- 
teen 6-in..guns. These are probably the vessels 
which appear to have chiefly influenced the polic 

of the Admiralty in so profound’a manner. It 





* Parliamentary paper Cd. 2335. 


will, of course, be understood that in quoting the 
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above particulars as to armour, armament, and 
. speed, we are not attempting the -protitless task of 
& comparison between the fighting values of ships. 
It will be evident that designers would., be sad 
bunglers—which would be a false assumption in 
the case of any of the great navy departments 
of the Powers—if one ship greatly. preponderated 
over another of equal dimensions in any of the 
main displacement-absorbing elements, supposing 
other features to be equal in both vessels. . After 
all, naval architects do not load their ships with pig 
iron, so if they are light in guns they. may make up 
in ammunition, or, if speed is deficient, in armour 
they may. excel. The great art—the true test 
of skilful ship design—is to so apportion the 
various elements that they may be harmoniously 
combined, each to meet its appointed task in con- 
formity with the probable conditions of warfare in 
that field in which the vessel’s true sphere will be 
found. A more difficult and higher task is to 
apportion the classes of ships to build up the fleet 
for the needs of the country’s defence under stress 
of a probable combination of hostile Powers. 

It isa task analogous to the latter thatthe Ad- 
miralty are now essaying. The old combinations of 
the pre-steam and pre-telegraph era are to be broken 
up, and new ones substituted. The present Home 
Fleet will become the Channel Fleet, and will have 
its headquarters ‘‘at home,” which doubtless means 
Portsmouth. . It will consist of twelve battleships 
and ‘‘a sufficient number” of attendant cruisers, 
and will be commanded by an admiral.. The latter 
circumstance doubtless indicates that promotion to 
the higher rank will not lag so tardily as it has done 
in the past ; uoless the alternative of ‘ substantive 
rank” mentioned is to be freely used. . Vice- and 
rear-admirals will be second and third in command. 
The present Channel Fleet will be re-named the 
Atlantic Fleet. It will consist of eight battle- 
ships and, again, ‘‘a sufficient number of attendant 
cruisers.” ‘The flag-officer in charge will be styled 
‘* Commander-in Chief of the Atlantic Fleet,” and 
will be a vice-admiral. 

Affiliated to these two fleets there will be two 
cruiser squadrons, each consisting of six armoured 
cruisers, and each under the command of a rear- 
admiral. These squadrons will, however, be de- 
tachable if needed. 

The Mediterranean Fleet retains its name. It will 
consist of eight battleships and ‘‘a sufficient allow- 
ance of cruisers.” Its base will remain at Malta, 
and the commander-in-chief will be an admiral, or 
hold the acting rank ; the second, a vice-admiral. 
The large cruisers will be known as ‘‘the third 
cruiser squadron,” and will be occasionally detached 
for special duty. 

For the divisions in other waters we find that in 
peace time the ‘‘ Eastern Fleet ” will be distributed 
between Chinese, Australian, and Eastern Indian 
waters. The responsibility for the cruisers of the 
Eastern group will rest with the Commander-in- 
Chief of the China station, who will determine the 
strategical distribution in time of war, so that they 
may, at the earliest possible moment, deal with all 
ships of the enemy found in those waters. There 
will be a Cape of Good Hope squadron of cruisers, 
which will form a connecting link between either 
the Eastern group and the Mediterranean cruisers, 
or the Eastern group and the Western group. 
Further details of the arrangements in regard to 
the Eastern fleet are promised in the First Lord’s 
annual statement on the Navy Estimates.: A 
** Particular Service Squadron,” which will cruise 
in the Atlantic, will also be formed, and will be 
under the command of the present Commander-in- 
Chief of the North American and West Indian 
station. The head-quarters, when at home, will be 
at Devonport. 

These somewhat sweeping changes in the dis- 
position of the ships of the Royal Navy will be 
accompanied by reforms equally far-reaching in 
regard to the administraticn of the reserves and 
preparation for service. The effective war fleet will 
consist of (a) the fleet in commission at sea, or (b) the 
fleet in commission in reserve. All vessels ‘‘ of 
little or no fighting value will be put out of com- 
mission at once, and written off the effective 
strength of the Navy, with the exception of such 
few ships as may be needed for police duties.” 

The weeding-out of obsolete ships is a step that 
has been urged by competent authorities times 
without number, but no Government has had the 
courage to tackle the task in the way that is now 
promised. It has been urged that, having the 


ships, we might as well keep them, as they would 





be useful in.time of war, when other more modern, 
and, therefore, more powerful vessels, had been 
disabled in the course of battle. That isa specious 
argument, but it leaves out of account the cost of 
maintaining ships, which is 4 factor not to be over- 
looked even when they are laid up, and the room 
they take. A more serious consideration than 
this, however, is the fact that these comparatively 
useless items are countei up, and appear to swell 


the catalogue of our naval strength.- The false. 


security engendered. in this way is a substantial 
evil as leading to negligence which might prove 
a serious menace to the State. 

The period of a ship’s commission is to be re- 
duced on foreign stations from three to two years ; 
and it is to be a ruling principle that the personnel 
shall be ehanged as little as possible during the 
period. Frequent changes, such as have been too 
common in the past, add to the difficulty, especially 
in gunnery, of keeping crews efficient ; and this 
has been especially the case in regard to ships of 
home squadrons. The two-year commission system 
will also be extended.to ships in home waters, the 
existing distinction between foreign sea service and 
home sea service being abolished, the only recog- 
nised conditions being service in home ports or 
ashore, and service afloat. 

The Fleet Reserve is to be reformed also in a 
sweeping manner. The fighting ships will each 
have a captain, a second in command, and. a pro- 
portion of other officers. There will be a nucleus 
crew of two-fifths of the war complement, includ- 
ing all the more expert ratings. Each ship will 
periodically proceed to sea for gunnery practice 
and for testing machinery. These reserve ships 
will be grouped. homogeneously at the three home 
ports, and each group will be in command of a flag 
ofticer, who will take the reinforcements in time of 
war to the respective fleets. 

Provision will be made for manning what is 
described as ‘‘emergency ships.” These will con- 
sist of six battleships or first-class cruisers ; two 
being at each home port. These vessels are to be 
commissioned without dislocating general mobilisa- 
tion arrangements. As circumstancesalone will de- 


‘cide whether these emergency ships shall be battle- 


ships or cruisers, or whether the six vessels shall 
form a mixed squadron, it will be necessary to have 
at each home port two of each class of vessel. The 
object is to have in readiness a reserve which 
would be available for reinforcing the fleets 
at sea within a few hours, in the case of war 
seriously threatening or breaking out at very short 
notice—possibly before declaration, as seems to be 
likely to be the future practice in some cases. If 
affairs grew more serious, the other ships of the 
Reserve would be mobilised. 

There are other changes set forth in the two 
documents, but enough has been said to show that 
the Board of Admiralty has undertaken the task of 
reform in administration in a bold and whole- 
hearted manner. Probably some of the arrange- 
ments are open to criticism, and no doubt there will 
be heart-burning amongst those who find their 
interests or their pet theories upset. That, how- 
ever, is the common lot of all reforms, and the 
— Board are stiff-backed enough to carry the 

urden of criticism without distress. The chief 
object which has been held in view—an object 
which recent events in the East has strongly en- 
forced—is to be absolutely ready. That is an 
element of which no one can dispute the necessity. 








AMERICAN STEEL AND THE. TARIFF. 

Durine the last few weeks there has been a very 
material improvement in the condition of the 
American iron and steel trade, and the revival has 
gained such decided headway that conservative 
people in the United States are beginning to grow 
a little apprehensive lest the movement be carried 
too far, thereby inviting the natural concomitant 
of such a situation—a still more decided relapse. 
And producers in this country have reason to fear 
lest this possible relapse should injure them by 
occasioning a large increase of exports—a contin- 
gency wegen a the other day by the President 
of the Iron and Steel Institute on his arrival home 
from America. As a consequence of the rush of 
buying orders, prices are on the up grade again. 
Down to about September quotations had kept at 
a level so far above the basis warranted by trade 
conditions that the result was to check consump- 
tion and to induce the holding back of all orders, 
except such as would cover imperative immediate 





wants. On September 18 the Steel Billet Associ... 
tion officially reduced the quoted price of bille: ; 
from 23 dols. a ton;—at. which figure it has been 
kept since November of last year—to 19.50 dols. 
though, unofficially, cuts were made. before th. 
date. named. This reduction in billets coincide: 
with reductions in many classes of finished pro- 
ducts. The lower values stimulated demand, an: 
the improvement .in the trade, which has now 
reached such pronounced proportions, may be said 
to date from that time. The result of the Presi- 
dential Election, with its expectation of a mainten- 
ance of the policy of high tariffs, has stimulated 
the speculative buying until, as we have.seen, the 
movement threatens to get quite out of hand. 
Naturally, the producers have decided to put up 
their price again, and it remains to be seen whether 
this action of theirs will have the effect of checking 
the revival. The Steel Billet Association has not 
restored the rate to 23 dols. per ton, but to 21 dols. 
—perhaps as a sort of feeler. Advances have been 
made of 2 dols. a ton in steel wire and sheet 
steel products, and of 5 dols. a ton in tin plate. 
On the other hand, the Nut and Bolt Association . 
has decided to defer for the present raising prices 
for its products ; and although, at a meeting of tle 
Eastern Bar-Iron Association, bar-iron quotations 
were raised 2 dols. a ton, the manufacturers of 
steel bars, plates and shapes, after a protracted 
conference, decided to make no change in the 

rices of these classes of goods for the time being. 

ossibly they are less convinced than some of the 
others that the movement will last. 

In some quarters it is argued that 1905 will be a 
record year for iron and steel production in the 
United States. For this matters are shaping all 
right, but consumption will be controlled by a 
number of contingent factors, and some features 
of the situation may be misleading. At the moment 
the production of pig iron is increasing, and stocks 
in first hands are shrinking. The October output 
of pig iron was about 1,448,000 gross tons, against 
1,353,000 tons for September. November will 
probably show a product somewhat exceeding 
14 million tons. A comparison of stocks at. the 
merchant furnaces on November 1, as compared 
with September 1, shows a shrinkage of more than 
100,000 tons. In estimating stocks, iron on bank 
at the furnaces of the large steel companies and 
made for their own use isnotcounted. 1t is not for 
sale. To conclude from these comparisons that 
consumption has increased during the past eight 
weeks at the rate of over 100,000 tons a month 
would, perhaps, not be warranted. There is con- 
siderable anticipatory buying due to the conviction 
that there is a scarcity of pig iron in sight between 
now and next spring. Among the causes which 
contribute to this are the continuance of the miners’ 
strikein Alabama, the coke shortage in Central Penn- 
sylvania and West Virginia, and the declared pur- 
pose of one of the largest Southern producers to with- 
draw their pig iron from the open market. These 
considerations, in connection with the near approach 
of winter and the predictions of a car famine, have 
given the market an appearance of greater activity 
as to the movement of raw materials than the 
facts really show. However, the impulse of such 
movement is felt all along the line. All the forces 
now affecting the iron market tend to stiffen prices, 
and these are expected to continue operative until 

roduction has again run ahead of consumption. 

ars, plates, sheets, pipe, wire, wire goods, and 
steel billets are all feeling the impulse of an in- 
creased demand. The only exception to the rule is 
found in the case of steel rails. These are selling 
in small lots only, and no large business is expected 
until the price is fixed for 1905. The makers of 
standard rails are holding prices firmly at 28 dols., 
and the gossip of the trade indicates the belief that 
there will be no reduction when the rail pool meets. 
Until the tariff is changed the makers see no reason 
for what they deem a voluntary sacrifice of ex- 
aggerated profits for the benefit of the railroads. 
The booking of orders for structural materials and 
plates is now more active than at any time within 
the past twelve months. Indeed, the structural mil!s 
are discriminating, and are showing a disposition 
to refuse to bid on complex specifications, even st 
advanced prices. This naturally makes those having 
such orders to give out the more eager to place them 
before prices go still higher, and accounts in prt 
for what seems to be a great revival of activity 17 
this line. . 

The attitude of the steel-rail-makers brings us ‘9 
the question of tariff revision. The tariff aod 
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trust questions were'not made a direct and decisive 
issue of the recent €lection, ‘but:there is no doubt 
that they constituted the most important issué in 
the minds of the people,' to be brought to a settle- 
ment after the election'‘was over. Nothing was 
more thought about and ‘talked about, and it is 
the one thing that has occupied the public mind 
and provoked discussion ‘since the campaign’ is 
over. Inthe Presidential message, delivered dur- 
ing last week, the question is dismissed in 
very few words; but it is expected that a special 
session of Congress will be held ‘in the spring to 
deal with ‘the more glaring abuses of the existing 
tariff. “On the whole, in spite of what are known as 
the ‘“standpatters”—the people who would stand 
as they were—opinion is in favour of some revision. 
Nobody expects Mr. Roosevelt and his’ party to 
abandon the ‘‘ ning of’ protection,” but it is 
recognised by most thinking men that ‘there are 
many excessive duties, which are not needed for the 
protection of industries affected by them, and 
which serve to foster monopolies. Such excessive 
duties manifestly enable the interests that benefit 
directly by them to charge excessive prices for their 
products, provided they can suppress competition. 
‘‘ This,” says the New York Journal of Commerce, 
‘‘ig the chief incentive for some of the most 
powerful trusts, and the main source’ of their 
ability to monopolise markets, maintain oppressive 
prices, and crush efforts to compete with them for 
a share of business without ‘submitting to their 
terms. To take away that part of the protective duties 
which is not necessary to sustain all‘on an equal 
footing against the competition of foreigners, but 
which fosters monopolistic combinations and imparts 
the power to extort unjust prices from domestic con- 
sumers, and to amass enormous wealth for the few 
at the expense of the many, would go far towards 
solving the Trust question.” The American people 
do not object to large organisations of capital for 
the purpose of carrying on industrial or commercial 
operations on a great scale. They recognise that 
there is productive efficiency and economy in them, 
and large production at low cost should mean 
reduced prices and a general diffusion of benefit, 
not enhanced prices and enormous profit for those 
in the combinations, and reduced welfare for others. 
What they, like sensible people, do object to is the 
restriction of production by high cost, unnecessary 
prices for the material of industry and the suste- 
nance of life, the inflation of* capital absorbing 
inordinate profits, and the stifling of competition 
in an industry by the overpowering might of com- 
binations in the form of trusts, pools, or other- 
wise. The party in America which is opposed 
to excessive restrictions—and it is a large 
and growing party, not confined to Domocrats— 
argues that if healthy conditions had prevailed, the 
whole requirements of the country, including those 
of transportation, building, and industrial interests, 
would have been met at a much lower cost, prices 
would not have advanced above the level of a liberal 
profit upon investment, wages would not have been 
pushed beyond the normal rate, and there would 
have been no preparation for a reaction in which 
widespread losses would have to compensate for 
previous concentrated gains. ‘‘The expansion of 
the iron and steel industry would have been little, 
if any, less, but it would have been more steady and 
nore enduring, for the cost of production and the 
range of prices would have been such as to give 
greater uniformity and permanency to the demand 
for the products at home, and to enable producers, 
when that demand fell off, to dispose of their sur- 
pius profitably abroad at the same prices that have 
been established for the domestic market.” The 
elect of obstructing foreign competition by a barrier 
that raised the price for imported material was to 
pul domestic prices, profits, and costs on an arti- 
ficial basis, with the inevitable consequences of 
checking demand and causing reaction and depres- 
sion, which affected many. industries besides that 
of iron and steel; and the best proof of this is 
found in the outcome of a maintenance of prices of 
‘| rails, in which the agreement is most ‘com- 


piste, 
‘n Canada the authorities are not disposed to 
permit the dumping of American iron and steel 
goods at either the prices ruling on the other side 
of the border line or at those ruling in foreign 
mrkets, such as our own, which place no obstacles 
as.inst the trade. Recently the Dominion Govern- 
ment imposed a duty of 7 dols. per ton on im- 
ported steel rails. By the Act passed by the 
Canadian Parliament last year, it was provided that 





the‘duty might be imposed when it could be shown 
that rails of the best quality were being manufac- 
tured in Canada in sufficient quantity to supply 
the ordinary demand. Experts having reported to 
this effect, the Government’ at once put the’ law 
into operation, and it cannot be suspended now 
except by Parliament. ‘The new duty is subject to 
the reduction provided for by the British prefer- 
ential tariff, and likewise it’ is subject to the pro- 
visions of the newanti-dumping law. Owing to the 
‘operation of the dumping clause of the Canadian 
tariff this duty of 7 dols. per ton on rails will press 
severely on companies which desire to purchase 
rails in the United States. American manufacturers 
sell for export to Canada cheaper than for home 
consumption, the difference being about 6 dols. per 
ton. Under the present Canadian tariff regulations 
this difference will' be added: to the duty until the 
duty has been increased by 50 per cent. This will 
make an addition of 3.50 dols. per ton, or a total 
duty on rails bought in’ the United States of 
10.50 dols.. per ton. The English manufacturer, 
therefore, will get the benetit of a largely increased 
preference, the extra 3.50 dols. not being collected, 
while he will receive one-third off the 7 dols. 
duty. In addition to the’ protection afforded by 
the duty, the Canadian “manufacturer -of rails 
will receive a bounty of 2.25 dols. per ton on the 
manufacture of steel, and 3 dols. per ton for 
making pig iron. Partly owing to the continued 
prosperity of the Dominion,’ and partly to the re- 
peated failures of Canadian Governments to obtain 
from the United States more ihitimate commercial 
relations, the ardent desire long felt by Canadians 
for reciprocity in trade with that country has grown 
cold, and soon will cease to figure as an entity in 
practical politics in Canada. No further recipro- 
city proposals will be made by the Dominion, for it 
has been decided, so far as the present Govern- 
ment is‘concerned at least, that future advances in 
respect to this matter should be made by the 
United States. 








VICTORIAN RAILWAYS. 

Tue report of the Commissioners of Railways 
in the Colony of Victoria for the year ending 
June last is highly satisfactory in its financial 
results, and indicates a marked contrast to the con- 
ditions prevailing some years ago. For the first 
time in fifteen years there is a surplus, after 
paying the interest, equal to 3.84 per cent. on the 
capital expended—41} millions sterling. This is 
the more satisfactory, as there has been met a 
heavy charge for belated repairs, and considerable 
advances by the Treasury for the replacement of 
rolling-stock and the renewal of ways and works. 
These extraordinary items total over 113,0001. 
Such comparative prosperity creates a difficulty, as 
a representative Government is always inclined to 
dissipate even prospective balances by premature 
concessions, and Mr. Thomas Tait, the chairman of 
the Commission, and his colleagues raise by antici- 
pation this question. 

In Victoria it is laid down by the Railway Act 
of 1896 that, where Parliament, or the Govern- 
ment in Council; make alterations which occa- 
sion increased expenditure or decreased revenue 
by change of policy, by undue reduction of 
rates, or by the construction of any line which 
does not produce sufficient revenue to cover 
the interest on its cost, the annual amount of 
loss resulting from such causes must be notified by 
the Commissioner, and the deficit must be provided 
by Parliament under the Annual Appropriation 
Act. This, however, gives very considerable 
latitude in interpretation of the amount of com- 
pensation due to the railways for the prosecution 
of a policy which may tend to colonial develop- 
ment. In 1899 freight rates for agricultural 
produce were reduced, and up till June, 1903, 
an amount equivalent to the decrease in revenue 
sustained by reason of such reduction (about 
96;000/.) was paid to the Railway Depart- 
ment; but a year ago the amount of such com- 
pensation was reduced to one-half. The Com- 
missioners’ most obvious remedy was to re-impose 
part of the reduction in rates. But as the agri- 
cultural industry of the colony was only then 
recovering from a long period of severe depression, 
due to continued drought, they only advanced the 
rates an amount equal to 25 per cent. of the 
original decrease. The amount still provided by 
Parliament under this heading is 48,0001. ; the 
increased rate brings 24,000/. ; and the remaining 





24,0001. is loss to gross revenue. It is possible, 
however, that-a large part of this last sum is 
recouped by increased traffic due to low rates. 
This seems to meet all the requirements of equitable 
finance. A colony generally profits by the increased 
exports of grain and other agricultural ‘produce, 
so that the payment out of a general fund for con- 
cessions is fair, while at the same time a railway 
must of itself encourage traffic by well-considered 
reductions. On the same lines there has been a 
reduction of rates on coal; but the amount which 
the Government have to provide is relatively small. 

What must be guarded against in Victoria, as 
elsewhere, is the laying down of unprofitable lines 
merely to satisfy electioneering promises. The 
Railway Commissioners point out that éven although 
trade is improving, there is still a large payment due 
for ‘‘ belated repairs” and the recouping of the 
Treasury for funds advanced, so that it is essential 
that no more unprofitable lines should be built, and 
that the income should be conserved by the main- 
tenance on the existing basis of fares and rates, and 
that economy should continue’ to be exercised as 
regards train and service expenses. This is the 
more important as the Commissioners recommend 
an extensive scheme for the strengthening of 
bridges, which will involve an expenditure of 
330,0001.; of ‘which -147,000/. is to ‘be charged to 
capital, and the remainder to working expenses. 
This’ increased carrying power of bridges is a 
natural complement to the improvement of the 
permanent-way and rolling-stock, whereby heavier 
traius can be run. Two years ago the work of 
carrying out ‘‘ belated repairs” was entered upon, 
and 78,9131. was spent out of revenue on permanent- 
way ; in the year which ended with June last the 
expenditure under this head was 84,5541 ; during 
the current year 78,333/.’ will be spent. ~ The 
result has been the relaying during the past 
financial year of’ 102 miles of ‘main track—7} 
miles of 100-lb. rails, 69} miles of 80-Ib. rails, 
and the remainder of lighter metal. In respect 
of rolling-stock there have also been carried out 
extensive repairs, 270,000/, being charged to revenue 
during the past year—a sum slightly greater than 
that of the preceding yéar. There have been con- 
structed 20 new locomotives, four new carriages, 
and 200 steel trucks, half of 15 tons capacity and 
half of 12 tons capacity. Fourteen of the locomo- 
tives have a tractive power of 20,000 lb. each, and 
weigh, with tender, 644 tons. Ten were constructed 
at the Newport shops of the department, at a cost, 
‘‘including proper provision for supervision, shop 
charges, and stores expenses,” of 32321., equivalent 
to 501. 3s. per ton. The Commissioners ‘ confi- 
dently anticipate” that even better results will be 
achieved with subsequent construction. 

~ This general improvement in permanent-way and 
in rolling-stock has enabled heavier loads to be 
dealt with, and as a consequence the train-mileage 
has been very considerably reduced. There are, 
unfortunately, no data in the report as to ton- 
mileage of traffic, but the Commissioners indicate, 
probably from information withheld for no obvious 
reason, that there has been a very considerable in- 
crease in the ton-mileage per train and engine mile. 
The great outstanding fact deducible from the par- 
ticulars published is that, although revenue from 
goods and live-stock traffic was over 4 per cent. 
greater than in 1901-2, when the total attained its 
maximum, there was a decrease in the goods and 
mixed train-mileage equal to 21 per cent. As 
regards passenger traftic facilities, the Commis- 
sioners wisely held their hand, and thus the reduc- 
tion in mileage was by no means so great. The 
total traffic train-mileage for the year was 10.83 per 
cent. less than in the preceding twelve months, 
and 18.73 per cent. less than in 1901-2, while the 
gross revenue was 12.8 per cent. greater than in 
the previous year, and about 2} per cent. greater 
than two years ago. Along with decreased train- 
mileage there was considerable economy in wages 
in the transportation and traffic branches, and 
thus the actual charges against the rolling-stock 
branch were less by 112,000/., notwithstanding the 
increase of 392,0001. in the total gross revenue. 
This increase in traffic is more suggestive of the 
recent improvement in the prosperity of the colony 
when it is noted that, during the first half of the 
year, the gross revenue was lower than it had been 
in the corresponding months of the five preceding 
years. The recovery has not only been sharp, but 
decided ; and it is to be hoped that, with the im- 
proved meteorological conditions and sound financ- 
ing, a normal stable condition will soon be attained. 
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The results, when com with the preceding 
year, show some abnor conditions, owing to the 
extreme depression then prevalent, so that. it is 
fairer and more accurate to make the contrast. with 
the figures of two years ago—namely, 1901-2. 
There a been an increase of nearly 6 per cent. in 
the number of passenger journeys ; but the volume 
of the goods and mineral traffic dealt with is practi- 
cally the same—3,182,722 tons. This is 434,000 
tons more than in the year of depression. In 
respect to live stock, the year of drought (1902-3) 
was very exceptional, as it was necessary to move 
the stock to more favoured pasturage, and thus 
the tonnage of live stock for 1903-4 is very much 


_ less than in the previous year ; but it is 10,000 tons 


greater than two years ago. The augmentation in 
traftic is attributable mainly to the excellent harvest 
which has been experienced ; its money value 
in gross revenue is 3,438,1401., or 70,0001. more 
than two years ago. Indeed, the total is the highest 
reached in the colony, and represents 1020/. per 
‘mile of railway worked. That the increase in rail- 
mileage has been slightly greater than the traflic 
warranted is shown by the fact that two years ago 
the revenue per mile worked was 10311., and three 
years ago 10341, 

The very material reduction in the train-mileage 
to which we have referred has resulted in the gross 
revenue per traflic train-mile being 7s. 6d., or 
1s. 6d. more than the average of the three preced- 
ing years. Never before has the result exceeded 
6s. 6d., so that ‘if the service provided by the Com- 
missioners is.satisfactory, the result must be pro- 
nounced as very favourable. Largely due to re- 
duced mileage, and to economies in respect to 
wages, the proportion of working expenses to gross 
revenue is 52.61 per cent.—the lowest rate reached 
since 1879. If the extraordinary charges for belated 
repairs, &c., are included, the percentage becomes 
55.90 per cent., which is 7} per cent. less than in 
the previous year, and from 4 to 6 per cent. less 
than in former years. Railway supplies and 
materials too have cost fully 25 per cent. more 
than in former years. The net revenue was 
the largest ever obtained, being 220,000/. greater 
than the net balance of 1900-1—the year with 
the greatest total. This net revenue is equal 
to 4501. per mile of railway worked, whereas 
the best record in recent times was 419/. The 
return per train-mile was 39.67d.—10d. to 11d. 
better than the average over a period of years, 
The return on railway loans was 3.84 per cent., 
corresponding to the actual rate of interest payable. 
Last year, owing to extreme depression, the return 
was only 2.84 per cent., and during the previous 
ten years it fluctuated between 2.93 and 3.64 per 
cent. The results must therefore be pronounced 
as very satisfactory ; and, while they may not en- 
courage a very active progressive movement, they 
at least give conSdence to the Commissioners in 
moving forward prudently in the interests of 
colonial development. 








ACCIDENTS ON ELECTRIC RAILWAYS. 


THE occurrence of fatal accidents on certain 
electric railways where a live conductor is made 
use of at the level of the rails directs attention 
to the question whether the railway company can 
be held liable. This is a problem which was not 
present to the legislative mind when railways were 
first authorised by statute. At that date persons 
crossing a line could only have been exposed to the 
danger of being knocked down and injured by a 
passing train. Now, however, persons crossing 
the metals of an electric railway are exposed to a 
more subtle danger. 

The obligation to fence a railway arises under 
the Railways Clauses Consolidation Act, 1845, 
8 and 9 Vict., c. 20, which by Section 47 imposes 
upen the company the duty, where a public road 
crosses the line of railway at « level, of maintain- 
ing ‘‘ sufficient gates of such dimensions and so 
constructed as, when closed, to fence in the railway 
and prevent cattle or horses ing along the road 
from entering upon the railway,” and of keeping 
the gates closed across the road, except when car- 
riages, &c., have to cross the line. Under this 
provision it was held the company were liable for 
injury to cattle that had strayed on the road and 
got upon the railway owing to defects in the repair 
of swing foot-gates at the side of the carriage- 
ey closed across the road (Charman v. South- 

tern Railway Company, 21 Q.B.D., 524). It 





is quite clear, however, that a railway company 
owe no duty to protect unauthorised persons who 
come upon those portions of their line which are 
not intended to be used by the public. If a man 
crosses a line on the level at a place where there is 
no road or public footpath, he does so at his own 
tisk, and must take the consequences. If an 
injured man is found upon the track, and there is 
no evidence to show how he got there, he will be 
presumed to be a trespasser, and the company will 
not be held responsible. Nor are the, company 
always liable for accidents which occur at a level 
crossing. 

In the case of. Wyatt v. Great Western Railway 
Company (6 B. and S., 709), a railway company, 
acting under the provisions of certain special Acts 
which embodied the Railways Clauses Acts (8 and 
9 Vict., c. 20), constructed a railway crossing a 
highway on a level, and erected at the crossing 
sufficient gates, but did not employ persons to open 
and shut them. A person coming along the high- 
way at night arrived at the crossing, and finding 
no person in attendance to open the gates, pro- 
ceeded to open them himself, and was in conse- 
quence injured by,a passing train. It was decided 
that in these circumstances he had no right of action 
against the railway company. 

It has been said that as towards trespassers there 
is no implied representation of safety at all, and 
therefore no duty to warn of any concealed source 
of danger. Thus there is certainly no occasion for 
a railway company to post notices along their line 
to the effect that it is dangerous to cross ; so it is 
conceived that a railway company who have adopted 
the third-rail system have no duty cast upon them 
to warn the public of the fact. 

It seems that the rule of English law which 
awards no compensation to a wrong-doer also pre- 
vails in America. In the case of McCaughna »v. 
Owosso and Corunna Electric Company (89 N.W., 
73) the defendants were the owners of a power 
station which was situated in grounds where there 
were certain naked conductors. Notices were 
posted on this ground to the éffect that it was dan- 
gerous for persons to enter thereon, and there was 
no right of way across it. The plaintiff was the 
wife of a man who went to the power station one 
evening and met his death through coming in 
contact with a naked conductor. In an action 
brought by the widow to recover damages for the 
death of her husband, it was held that the company 
owed no duty to the deceased to guard the pre- 
mises, and that the judge was right in directing a 
verdict for the defendants. 

So in another case, where a complainant alleged 
that it was the duty of a railroad company to keep 
its roadbed in a safe condition, so as not to en- 
danger the lives of persons near thereto, or having 
occasion to approach it, and that defendant negli- 
gently constructed a side track and permitted it to 
get out of repair, whereby one of its cars ran over 
the track and fell on A—the plaintiff's father. It 
was held that this was demurrable for failure to 
allege facts showing a duty of the defendant com- 
pany towards the deceased, since in the absence of 
an allegation that the plaintiff was a passenger or a 
licensee, it would be presumed that he-was a tres- 
passer to whom the defendant owed no duty, except 
not to wantonly injure him. (White v. Nashville, 
C. and St. L. Ry. Co., 70 8. W., 1030.) 

It is possible that some of the questions which 
have arisen in connection with existing electric 
railways may be settled in future without further 
legislation. For, by the Railways (Electrical Power) 
Act, 1903 (3 Ed. 7, c. 30) it was provided that, with 
the object of facilitating the introduction and use 
of electrical power on railways, the Board of Trade 
may, upon the application of a railway company, 
make orders for all or any of the following purposes 
—namely, (a) authorising a railway company to use 
electricity in addition to, or in substitution for, any 
other motive power, and for any other purpose ; 
and (f) securing the safety of the public. The true 
construction of this statute is not altogether certain ; 
but it is submitted that by virtue of its provisions the 
Board of Trade could at least insist upon guards 
being placed at level-crossings where the third 
rail charged with electricity exists, or at places 
where railway servants were likely to be exposed 
to danger. The provisions of the Act do not 
appear to be wide enough to enable the Board of 

e to direct that live conductors shall be 
protected throughout their length. Further, it 
is conceived that a railway company could not be 
compelled to adopt the overhead system. 





MAGNETIO TESTING OF IRON. 


Tron which is to be used for electrical purposes 
must possess properties quite distinct from those 
which give it its value for ordinary mechanica! 
uses, so that to determine its suitability for 
the former work some method of testing is 
necessary which shall give information bearing 
upon the end in view. The enormous amount of 
iron now being used in the construction of dy- 
namo armatures, transformers, &c., renders the 
question of the suitability or otherwise of certain 
brands of the greatest practical importance, in 
order that the efficiency of the apparatus may be 
as high as possible and its behaviour agree with 
previous expectations. The two properties which 
are particularly desirable in transformer iron, or 
any iron subject to reversals of magnetism, are, 
firstly, a high permeability, or high magnetic in- 
duction in the iron due to a given magnetising 
force, and, secondly, as small a loss by hysteresis 
as possible when the magnetism is reversed. The 
hysteresis loss in watts may be approximately 
calculated by an empirical formula due to Stein- 
metz, who found that, in general, it varied as the 
1.6 power of the induction density, or it may be 
measured in the case of any given sample directly 
by a wattmeter. But the-permeability is usually 
determined by noting the change of induction 
due to the réversal of a known magnetising 
force. The change of. induction sets up a pro- 
portional instantaneous current in a coil of wire 
surrounding the specimen, the magnitude of. which 
is indicated by the swing of a ballistic galvanometer 
in circuit with the coil. The galvanometer having 
previously been calibrated with a standard air-coil, 
a numerical value for the change of induction can 
be obtained, and the ratio this s to the change 
of magnetising force is a measure of the permea- 
bility of the iron. 

In carrying out tests of this nature it has been 
found that the results obtained were influenced to 
a great extent by the previous history of the iron, 
so that in order to arrive at some common basis of 
comparison, independent as far as possible of every- 
thing but the physical nature of the iron, Mr. 
G. F. C. Searle has made a number of investiga- 
tions, which were described by him in a paper read 
before the Institution of Electrical Engineers on 
December 8. The apparatus used in the experi- 
ments consisted of four solenoids arranged in the 
form of a square and containing strips of the lami- 
nations to be tested, the laminations overlapping 
at the corners of the square and being cramped 
together there to make the magnetic circuit as 
complete as possible. To make the induction 
as uniform as possible, the field at the ends 
of the solenoids was reinforced by additional 
coils, and other coils were arranged diagonally 
across the open corners. The ballistic galvano- . 
meter was connected to coils in the interior of the 
solenoids, and the whole arrangement was such 
that the iron strips could be inserted or withdrawn 
without interfering in any way with the electrical 
circuits. If ballistic tests were made of a sample 
of iron, it was found that at the first reversal of 
the magnetising force a comparatively large swing 
occurred, the amplitude of which diminished at 
every succeeding reversal. From fifty to two 
hundred reversals were necessary before the iron 
arrived at a steady state, when the amplitude 
became appreciably constant. The final result, 
however, with small magnetising forces, depended 
very much on the previous nieeey. ot the iron ; but 
it was found that this could be obliterated by 
reversing its magnetisation many times, beginning 
with a comparatively high induction, and diminish- 
ing the latter gradually to zero. When any sample 
of iron had been demagnetised in this way, and 
then brought to a steady state by a repeatedly 
reversed constant force, the amplitude of the 
galvanometer swing corresponded to a point on 
a curve which the author called the “normal * 
permeability curve of the iron. The physical 
state to which the sample is reduced by de- 
magnetisation can be reproduced at will, and, 
therefore, serves as a convenient starting-point for 
experiments. If, after demagnetisation, the iron 
be subjected to a comparatively t magnetic 
force, before commencing to obtain t e permeability 
curve, the latter will be found to be considerably 
lower than the normal up to a the nag oat 
responding to the test permeability, after whic 
ae to cares ciasnide.” The discrepancy be- 
tween them at low values may be very marked, 
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for example, after the application of a magnetising 
force of 8 units, the permeability corresponding 
to a force of 0.5 unit is less than a third of what it 
would have been if the previous magnetisation had 
not taken place. Mr. Searle’s paper is a long one, 
and the above results, as well as a great many 
others, are shown in the form of curves, which will 
be of interest to those concerned with the magnetic 
properties of iron. 








NOTES. 
Tue ELECTRIFICATION OF THE METROPOLITAN 
Ramiway. 

Tue first step towards the entire conversion of 
the London underground railways from steam to 
electric working was marked by the Metropolitan 
Railway Company running an electrically-propelled 
train, conveying a large party of distinguished 
railway officials and other guests, from Baker-street 
to Uxbridge on Tuesday last. The run was suc- 
cessful in every respect, the distance being covered 
in about 30 minutes ; and it is intended to work a 
considerable proportion of the traffic on this section 
electrically after January 1 next. The train, which 
bears a strong general resemblance to the rolling- 
stock to which travellers on the Central London 
Railway are accustomed, consists of six bogie 
corridor coaches, the first and last of which are 
motor-coaches. A central passage, with longitudinal 
and transverse seats on each side, runs through the 
coaches, terminating at each end in a sliding door 
opening on to the platform at the end of each 
coach, swing-back gates at each side affording 
entrance to these platforms from the exterior of 
the train. The coaches, which are 52 ft. 6 in. in 
lengih, are divided into two classes, differing 
only in the extent of the internal decoration, 
both classes being well lighted and equipped 
with electric heaters. Each coach is carried on 
a pair of four-wheeled bogie-trucks, the motor- 


coaches having a separate motor of 150 horse- 
power to drive each axle. The whole of the rolling- 
stock is of English manufacture ; the coaches were 
built at Birmingham and. Manchester by the Metro- 
poli':n Amalgamated Railway Carriage and Wagon 
Con:;,any, and the electrical equipment was supplied 
by t i¢ British Westinghouse Company. The cur- 
rent is collected from the live rail by means of 
cast-'ron shoes, and the whole of the motors are 
cont lied from either end of the train by the 
We:«inghouse electro-pneumatic control system. A 
a ‘te insulated return-rail, independent of the 
nr 


ng rails, forms the return circuit for the cur- 
ren'. The main generating-station is at Neasden, 
and -ontains at present two 3500-kilowatt Westing- 





house Parsons turbo-alternator sets, two more simi- 
lar sets being in course of erection. A photographic 
view of one of these sets is given above. They 
are supplied with steam at 180 lb. per square inch, 
superheated to 520 deg. Fahr., from Babcock and 
Wilcox boilers. The exhaust steam is condensed 
by ejector-condensers, and the overflow from the 
hot-well pumped through cooling - towers before 
returning to the cooling-pond. The alternators 
generate three-phase current at 11,0C0 volts, which 
is distributed at this pressure by three - cored 
armoured cables to nine sub-stations along the line. 
At the sub-stations it is transformed down to 440 
volts, passed through rotary converters, and: de- 
livered to the live ‘rail as continuous current at 
froin 550 to 600 volts. The conversion of the track 
has been carried out without in any way interfering 
with the very frequent steam service over the 
route, the work having been done by tlie railway 
company themselves. 


Tue Firow anp Density or METALS. 


Professor Walthére Spring, of Liége, whose 
original researches on the reunion and chemical 
combination of small particles of various sub- 
stances under pressure will be remembered, has 
recently studied the flow of metals under special 
conditions. Mr. Beilby, to whose work we drew 
attention a short time ago, produces superficial flow 
by very gentle pressure. Mr. Spring applies very 
high pressures, and obtains, as might be expected, 
a much more thorough flow. A few years ago, 
Kahlbaum, of Bale, announced that many metals— 
copper, lead, cadmium, zinc, antimony, silver, gold 
—increase their density first under compression, as 
we naturally expect, but begin to expand when the 
pressure exceeds 10;000 atmospheres. Spring made 
the same observation for four substances—lead, 
zinc, ammonium sulphate, and ammonium alum. 
The diminution in the density was small—from 
1.773 to 1.750 in the case of the sulphate of ammo- 
nium, and from 11.501 to 11.492 in the case of lead 
—but it was above the range of experimental errors, 
Kahlbaum’s experiments were made with specially 
purified: metals, which were immersed in oil in 
order to secure uniformity in the pressure. Both 
he and Spring noticed deformation where they 
supposed that a spherical shape should be main- 
tained or result. Arguing that metals which in- 
crease (or decrease) their volume when melting 
should do the same under high pressures, Spring 
tried tin, lead, and cadmium on the one hand, and 
bismuth on the other ; bismuth is known to expand 
by #3 on solidifying. The experiments entirely 
contirmed his assumption. He then forced these 
metals through a small aperture—2 millimetres in 


diameter—in the bottom of a cylinder of 8 milli- 
metres, by advancing the piston at so slow 4 rate 
that the temperature practically did not rise. The 
resulting wires of ‘‘flowed” metal differed from the ° 
ordinary wires; a bismuth wire, 1 ft. in length, | 
was quite flexible, and could easily be tied in a 
knot. When the wires were annealed by heating 
them slowly nearly up to their melting points, they 
returned to their ordinary conditions, perhaps not 
perfectly. Spring then made galvanic couples of a 
piece of flowed wire and a piece of annealed wire of 
the same metal, dipping the wires into solutions of 
the respective chloride or nitrate. Small potential 
differences were observed, and while the flowed 
metal was the anode in the case of Sn, Pb, Cd, Ag, 
it was the cathode in the case of Bi, so that we have 
again the same difference in behaviour. Rods of 
flowed metal showed no differences of. potential 
against rods of the annealed metal when both were 
corroded with acids ; but burnishing brought those 
differences out again. Spring concludes that in the 
ordinary crystalline condition of metals and other 
substances, such as we know, we have not to deal 
with a perfectly homogeneous mass. According to 
the mechanical treatment which the metal ‘es 
undergone, it will contain more or less of the flowed 
substance. The conclusions are thus very similar 
to those at which Mr. Beilby has arrived, but the 
different behaviour of bismuth is an important 
addition, and the research ought to be extended to 
other substances which behave abnormally in this 
respect. Professor Spring has given an account 
of his researches in the Recueil des Travaux 
Chimiques des Pays-Bas et dela Belgique. 


THe PotiaK-ViraG WRITING TELEGRAPH. 

The Pollak-Virag writing telegraph, which was 
described before the Congress of Hlectricians in 
Paris, in 1900, was demonstrated for the first time 
in this country to a party of gentlemen interested 
in telegraphy at the Carlton Hotel on Friday last. 
A full description of the apparatus, with illustra- 
tions, was given in ENGINEERING of December 7, 
1900, so that we need not do more now than briefly 
refer to the principle on which it works. The message 
is first dealt with by an operator, who records it 
on a strip of paper by means of an instrument with 
a keyboard closely resembling that of an ordinary 
typewriter. Every letter is recorded by a number 
of holes punched in the strip, the number of holes 
corresponding .to each letter being in some cases 
over a dozen, and occupying, with the space before 
the next letter, about { in. The perforated strip is 
then passed into another instrument, where it runs 
rapidly over a drum consisting of six insulated 
discs. Brushes press on the strip above the 
drum, and make momentary contact with one 
or other of the discs as each hole passes under 
them. Intermittent currents are thus transmitted 
through two line wires to the receiving station, 
where they pass round a pair of telephone bobbins. 
The diaphragm of each telephone has a wire fas- 
tened to its centre, which is connected at the other 
end to a magnetised steel plate-spring. The two 
ends of these springs are situated at the acute 
angles of a right- angled triangle, the base of 
which is horizontal, the right angle being defined 
by a fixed point. A small concave mirror, with 
an iron back,’ is held in contact with the three 
points by magnetic attraction, and it will be seen 


G.| that it is deflected about a horizontal or vertical 


axis, according as one or other of the telephone 
diaphragms is affected by the current. If both 
telephones are energised simultaneously, the mirror 
will move about an axis depending on the pro- 
portional strength of the two attractions. An 
incandescent lamp in front of the mirror is sur- 
rounded by a ‘hollow rotating cylinder having 
a helical slot cut through its walls, and this cylin- 
der in turn is surrounded by a fixed one, with 
a longitudinal slot cut in the side facing the 
mirror. The consequence is that the only light 
that can escape is a small beam at the point where 
the helical and longitudinal slots coincide, and 
this beam will therefore move backwards and 
forwards as the inner cylinder rotates. The spot 
of light falls on the mirror, and is reflected on to a 
sensitised travelling strip of paper. ‘The to-and- 
fro movement of the beam, combined with the 
vertical and horizontal movements of the mirror, 
causes the reflected spot to trace letters on the sen- 
sitised band which passes automatically through de- 
veloping and fixing solutions, and appears 10 seconds 
afterwards covered with a permanent written mes- 





sage. Since our previous description the form 
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of the letters has been very much improved, and 
the joining-line between the words made to connect 
them at the bottom, on the line of writing. The 
written message is at least as clear as the ‘+hand- 
writing of most people, and the saving of tran- 
scription not only economises time, but avoids 
one great chance of errors. The rate of trans- 
mission is claimed as from 40,000 to 50,000 words 
per hour; and we understand the Post-Master- 
General is now conducting experiments with a 
view to the introduction of the apparatus into this 
country. The rights for Great Britain are in the 
hands of the Pollak-Virag Telegraph Syndicate, 
120, Bishopsgate-street Within, London, E.C. 


Tue Errects OF THE Wak ON JAPANESE 
SHIPPING. 


The present war between Japan and Russia is 
certain to have very important results on trade and 
industry. It will, indeed, open a new chapter in 
the history of the Far East, if not of the world: 
Meantime, we simply note the effects on Japanese 
shipping. A Japanese economic journal, the 
Shogyo Shimpo, which pays special attention to 
commercial and financial problems, in a recent 
issue made some interesting comments on the 
scarcity of shipping facilities from which trade has 
suffered owing to the war. So far as the country’s 
foreign services are concerned, their abandonment 
has not caused much inconvenience, owing to the 
fact that outside steamers have largely filled the 
gap. But such has not been the case in the coast- 
ing service, which is closed to foreign flags. The 
following table shows the number of ships diverted 
to State service and ships chartered to take their 
place :— 


Ships | Ships 

mee Diverted | Chartered Resulting 
to State | toReplace Deficiency. 
Service. | Former. 








tons tons } tons 
Nippon Yusen Kaisha -»| 205,625 68,534 | 137,091 
Toyo Kisen Kaisha .. ° 25,330 ab | 25,330 
Osaka Shosen Kaisha .-| - $1,585 $0,024 | 1,611 
Mitsui Bussan Kaisha BS 24,007 21,910 2,097 
Others .. am * --, 231,884 46,435 185,449 
Totals .. .. ..| 618,881 | 166,903 351,478 
| | 


In addition to the ships diverted to State service, 
those sunk for the purpose of blocking Port Arthur, 
those sunk by the Russians, and those lost by ordi- 
nary marine casualties, require to be taken into 
account, and these give :— 

Ships diverted to the public serviceas Tons. 


shown above ... és is .. 518,381 
Ships sunk at Port Arthur to block the 


entrance ... ws nak sol 39,138 
Ships sunk by Russian men-of-war ... 15,280 
Ships lost by ordinary marine casu- 

alties ig bye ia Ls 13,312 

Total ... oe wt i .. 686,111 
Against these, however, we have to place 

Tons 

Ships purchased ... UF 22 .. 140,011 

Ships builtin Japan _... bis = 4,247 

Ships chartered ... . de ... 166,903 

Total ... ia “He ies sie gO 


Subtracting this from the previous total we have 
275,000 tons as the actual reduction of mercantile 
carrying capacity resulting from the war. The 
total tonnage of the mercantile marine being 
976,000, it appears that it has been reduced by 
30 per cent. approximately. On the other hand, 
it is to be noted that this diminution is only 
temporary, the permanent diminution arising from 
ships sunk at Port Arthur, of those sunk by the 
Russians, and those lost at sea, amounts to 67,730 
tons. Against this figure has to be set 140,011 
tons of newly-purchased vessels and 4247 tons of 
newly-built vessels, so that when the war is over 
—assuming the present figures for basis—there 
will be a net increase of 76,528 tons. ‘To 
this, moreover, falls to be added the ships 
taken from the Russians, of which, however, no 


exact records are to be found; but it is certain | P' 


that the total tonnage far exceeds that of the ships 
sunk by the enemy and that of the ships lost at 
sea. Unless something unforeseen happens, the 
Japanese will have a good margin with which to 
resume ordinary operations after the war ; but we 
may be sure that there will be great developments, 
and therefore that there will be a considerable 
demand for ships from this and other countries. 





THE LATE MR. EDMUND HUNT. 


WE regret to have to record the death of Mr. 
Edmund: Hunt, who will. be remembered by many 
engineers for his intimate association with patent law 
and with many disputes regarding inventions, as he 
was a very highly - appreciated authority-on such 
matters. e died at itehall, Bothwell,-on Friday, 
the 2nd inst., in-his seventy-sixth year. 

He was a son of Mr. Richard Thomas Hunt, surgeon, 
of Manchester—one of the founders: of the British 
Medical Association—and was born at Manchester on 
January 22, 1829. He was educated at the Grammar 
School, Manchester ; and, after leaving school, spent 
some years in Bahia, Brazil. Upon his return to this 
country he entered a patent agency in ye leaving 
there in 1857 to start the business which is still 
carried on under. the title of Edmund Hunt and Co. 
He was one of the original members of the Institution 
of Engineers and Shipbuilders in Scotland, founded 
in 1857 by Professor Rankine and other engineers. 
He was the first secretary, holding office for seven 
a and was for three sessions a Member of Council. 

t may be noted that of those who founded the Insti- 
tution, forty-seven years ago, only two uow remain 
on the list of members—viz., Mr. H.-R. Robson, 
past president, and Mr. James Howden, both of 
Glasgow. 

Mr. Hunt was also a member of the Royal Philoso- 

hical Society of Glasgow, and of other institutions. 

e was greatly interested in colour vision, and spoke at 
meetings of various societies, and published a book on 
the subject in 1897. He had a great interest in mathe- 
matics and made a deep study of the gyroscope. His 
mathematical work Ted him into friendship with the 
late Professor Rankine and Sir Henry Bessemer, and 
to a large acquaintance among that elder and olympic 
generation of engineers and mathematicians which had 
its home in Glasgow in the ’fifties. 

His great experience as a patent agent and his know- 
ledge of patent law made him greatly in demand as an 
expert witness, and he figured in many of the most 
notable patent cases. He retired from business some 
four years ago, leaving it to the management of Mr. 
D. M. Ferguson-—who had been associated with him 
for thirty years—and of Mr. Wilfred Hunt, his son. 
He is survived by three daughters and three sons. 








THE TRADE OF TIENTSIN. 

Tuer geographical position of Tientsin has for years 
made it the second port in China. The value of its 
total trade is only surpassed by that of the port of 
Shanghai, and the net total of its foreign imports 
exceeds that of Shanghai. The Boxer troubles of 
1900 gave it a disastrous set-back, but by 1902 it had 
fully recovered itself, the sterling value of the trade 
in that year being only 8000/. behind that of 1899, 
whereas the silver value was far greater. The two 
years between 1900 and 1902 were those of the 
troubles and their aftermath. During the troubles 
the city suffered much, one-fourth of the native houses 
were destroyed, two-thirds of the population fled, and 
a large amount of treasure was carried off. Of the 
foreign concessions, the French suffered most. Large 
seizures of land, houses, and private property were 
made, and for months innocent and guilty alike suf- 
fered the full penalty of the misdeeds of the misguided 
fanatics who thought they could sweep the foreigner 
into the sea. The interior of the province of Chibli 
was overrun by punitive expeditions and marauding 
bands of natives, and organised government practi- 
cally ceased. Ths first attempt to evolve order out of 
chaos was made by the Allied Powers, who introduced 
a form of provisional government for the cities of 
Peking and Tientsin, the government of the latter 
remaining in power until August 15, 1902. 

The members of the International Executive deserve 
the highest praise for the excellent work they did, and 
for the many and great improvements which they 
effected. Commencing, so to speak, with a clean 
slate, they were in a position to plan and carry out 
reforms which, under normal conditions, would have 
met with most formidable opposition. By clearin 
away the débris of ruined buildings, new arteries o 
communication were opened up, and after the artillery- 
battered walls were pulled _idhaiy fine wide streets 
took their place. he taxes imposed were wisely 
expended in the institution of public works of per- 
manent benefit. Sanitary and police regulations are 
being enforced in a way which obtains nowhere else 
in China. The city has its own supply of pure water, 
and an intelligent system of draining low-lying ground, 
reviously constantly flooded in the summer months, 
is in operation. 

Fears were entertained that the resumption of 
Chinese jurisdiction would mean a return to old 
methods ; but from a recent report by Mr. J. W. 
Jamieson, Commercial Attaché to H.M. Legation at 
Peking, we learn that these have proved groundless, 
as the enlightened paler of the present Governor- 
General, His ‘Excellency Yiian ‘ Shih-K’ai, has‘ for 
its object the continuance and development of ‘his 


'| in the city ifself, it has also afforded splendid op) 





a Jarge area ‘to the north-east of the city, connect: 
with the railway line by a broad -road, bringing {).. 
railway-borne traffic in more direct’ ¢communicat 

with the centre of native'trade; and steps are bei: 
taken to secure a convergence of the junk-borne tra’: 
round to the'same locality. While the transition sta. 
has- enabled ‘the extension of settlements to -bée ma! 


immediate predecessor's schemes. He has laid om 


2 @ 


tunities to the Foreign Powers—formerly withox: 
settlements—to acquire quasi-territorial rights, an 
to previous holders of the same largely to’ extend 
their boundaries. Now the British, German, Fren«), 
Japanese, Russian, Belgian, Austro-Hungarian, ard 
Italian nationalities have each large concessions. 

Great strides have been made in rebuilding and re. 
occupying ‘the French concession, and handsome 
residential quarters are springing up’ on 'the’ German 
settlement’; but the best proof of the growing wealih 
and importance of Tientsin is afforded by a'study of 
the figures in the reports of the British municipalities, 
The original concession granted by the Chinese 
Government to the British Crown after the conclusion 
of hostilities in 1860 is situated at Tzu-chu-lin, where 
the trade of the port was created and fostered, aid 
where 98 per cent. of it is still being carried on. Its 
area having proved too circumscribed for the increasing 
needs of the community, arrangements were made, in 
1897, for the setting apart of a tract of land to the 
back thereof, under the usual conditions governing 
settlements at the open ports. After 1900 the boun- 
daries of this extra concession, as it is erroneously 
designated, were still further extended, in order to 
provide for the requirements of the future. With the 
consent of the United States authorities: the American 
concession, which adjoins the British, has been placed 
under British municipal control, and is administered 
in conjunction with its neighbour. The expenses of 
administration are obtained from a land - tax and 
rental assessment, and from various forms of licences, 
and these are growing at a rapid rate. Mr. Jamieson 
remarks :—‘‘ It is, of course, impossible to say whether 
or not greater progress would have been made had 
there been no disturbances-in, the North ; but looking 
at things from an outside point of view, it would seem 
as if the case of Tientsin was analogous to that of an 
individual, who, after being prostrated with typhoid 
fever, makes a — recovery and enters upon life 
once more, cleared of all noxious humours, with 
renewed vigour.” It is, however, a matter of regret 
to find that the remnants of the rabble which followed 
in the wake of the Expeditionary Forces are being 
augmented by the immigration of undesirable non- 
descripts, who have filtered through from Siberia and 
Manchuria, and appear to have found a happy hunting 
re on the various new settlements, greatly to the 

etriment of the repute of Western civilisation. 

The local joint stock companies all appear to give 
large returns to the shareholders, mostly residents of 
Tientsin. When a tug and lighter company declares 
an occasional dividend at the rate of 174 per cent., 
and a land investment company, after two years’ work- 
ing, can pay 10 per cent., stockholders elsewhere 
may well feel envious. New banking agencies 
have established themselves in the port, the wants 
of the public are in every respect well pro- 
vided for—it is even ible to communicate with 
Peking by telephone—and with the one exception of 
Shanghai, there is no port in China which displays 
signs of greater affluence than Tientsin. It is gratify- 
ing to bear in mind that these results have, for the 
most port, been achieved by British enterprise and on 
British initiative. The pioneers of the port have every 
reason to be ‘proud of the work they have accom- 
plished in the past. 

In addition to being ice-bound for three months out 
of twelve, the port of Tientsin has for years past 
laboured under the the disadvantage of not being able 
to maintain in a navigable condition its channel of 
communication—made up of tae waters of the Pei-ho, 
the Hsi-ho, the Tach’ing-ho, and the Grand Canal, 
whose point of confluence is a little above the native 
city, and whose united volume is thereafter known as 
the Hai-ho. The question of dealing on scientific 
lines with the improvement of this waterway 1s 4 
very old one, because, apart from the interests of 
trade, the enormous amount of damage caused 
by the annual overflow of its constituent streams 
has to be reckoned with. Various beginnings 
with works have been made, and now extensive 
improvements are being carried out on the river 
under the superintendence of Mr. A. de Linde, 
a Danish engineer. The next problem which confronts 
the mercantile and shipping communities is the 
removal of the bar at the mouth of the »iver, 
which prevents vessels of more than 8-ft. or 10 ft. 
draught from passing up. The question of whv is to 
pay for this work is one which causes considcrable 
discussion ; but it is evident that until it is carried 
ont Tientsin cannot possibly make the progr:s 1 
otherwise. would. ‘The Chinese Engineerin: and 
Mining Company, which in’ 1901 was converte: into 
a British joint stock company, with a large prop©: ton 
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f Belgian capital, appears to be doing very well. It 
as an ten of 160,000 tons of. coal per annum, and 
this is distributed up and down;the coast by means 
of a fleet-of six steamers. ; 

After experiencing many vicissitudes at the hands 
of military administrators of various nationalities, the 
Imperial railways of North China reverted to their 
original owners in the course of 1902, and having since 
then repaired damages and been. thoroughly reorga- 
nised, are paying handsomely. While the lines were 
still under military control, the Peking terminus was 
brought up to the main gate.of the Tartar city, and 
the traveller now finds himself within a few yards of 
Legation-street; and quite a network of railways is 
being constructed, which are certain ultimately to 
divert a considerable part of the northern and north- 
western trade from Tientsin ; but with regard to that 
we need not now speculate. . 

' The following table shows the value of the trade of 
Tientsin during the years 1899-1902 :— 


| Value. 


: ig 
[242 ‘Poe £ } *s 
| 5,012,426 | 2,285,963 4,027,392 | 6,947,004 
1,770,419 | 2,920,677 





— 


Net total foreign im- 
rts .. +° e- 
Net total native im- 
rts .. se . 8,405,878 1,415,322 
Native produce of local 
origin exported to 


foreign countries ..| 133,035 60,192 95,500, 219,547 
Native produce of local 
origin exported to 
Chinese ports P ‘| 2,230,263 | 1,192,863 1,406,949 | 1,544,283 
' 





The comparative amount of imports from foreign 
countries during the same years was as follows :— 





| Value. 
Country. | 
| 1899, 1900. | 
£ £ 
United Kingdom ala .._ 547,006 | 119,356 | 127,684 | 565,644 
United States of America ../ 162,111 29,509 78,198 238,916 
Continent of Europe (Russia) | 
excepted) ee ..| 109,966 76,137 | 260,852 | 367,473 
Japan ..| 726,226 | 169,957 85,858 | 712,043 
| | | 


It is not necessary to enter into details of the import 
trade, as the items are very similar to those we have 
often quoted ; cotton goods bulk largest, and then 
follows a long list of the goods imported into all the 
open ports of China. The following table shows the 
amount of shipping, and the proportion belonging to 
each nation concerned. 


1901. | 1902. 








Number of 











| 
Nationality. Vessels Quantity. | Percentage. 
tons | 
British 833 | 873,086 | 45.27 
American Pe | 3 2,637 0.32 
German ee os 58 | 60,115 6.08 
French 2 000 0.36 
Danish us 2 | 4,676 0.57 
Norwegian .. 20 17,421 2.12 
Russian 5 2,205 0.28 
Japanese 177 151,558 18.39 
Chinese 231 219,254 26.61 
Total 836 824,052 











Exuaust-SteamM TurBines AT STEEL Works: Erra- 
TUuM.—We regret that a printer’s error was made in stating 
the steam consumption of these exhaust steam-turbines in 
the “‘ Note” dealing with Mr. Mitchell’s paper, published 
on page 796 of our last issue. The correct figures are 
given below :— 





lpiesetirs at Admission. Pounds 
S | . Absolute per Square Inch. 
Vacuum at Outlet of Turbine. | - 

| 29.4 


14.7 7.1 





Steam Consumption pir E’éc- 


tric Horse-Power Hour, 
Surface condenser, 27.5 in. 20.5 26. 36.4 
Jet condenser, 26 in. an 23.6 31.8 47.5 
Ejector condenser, 24.6 in. 26.5 36.4 6L8 
| 

Persovat.—Professor H. 8. Hele-Shaw, F.R.S., who 
has been head of the engineering faculty at Liverpool 
since 1535, has now resigned this —_ and is pi ing 
to Sou:', Africa, where he will be head of the new Trans- 
vaal Tcchnical Institute at Johannesburg. — From an 
advanc: proof courteously sent us by the editor of the 


Electriv'in we note that Mr. Gisbert Kapp has accepted 


rong utment as professor of electrical engineering in 
pes niversity of Birmingham, and will enter on his 
uties next autumn. In view of the very important 


share taken by Mr. Kapp in the pioneer work which has 
8iven us the modern dynamo, and his unrivalled experi- 


hight, ‘ined since, the University may be considered 


rtanate in the new appointment. 





INDIAN RAILWAY PROPERTY. 


THE principal current feature of. Indian_ railway 

property is the gradual disappearance of the .old 
uaranteed: companies. The Kast Indian, the Great 
ndian Peninsula, and the South Indian Railways 
have been in the hands of the Anglo-Indian Govern- 
ment for some time t; and the careers of the 
Bombay, Baroda, and Central India and the Madras 
Railways as guaranteed undertakings are also nearl 
run. The three years which governed the price at 
which the Secretary of State for India can acquire 
the Bombay, Baroda, and Central India Railway 
by purchases would expire May 1, 1905; and ‘on 
that day, or at any time within the following 
six months, the Secretary of State can give the 
company notice of his intention to purchase. If he 
gives this notice on or before June 30, 1905, the Secre- 
tary of State can acquire; the railway on January 1, 
1906 ; if after June 30, on July 1, 1906. The period 
during which the valuation of the Madras Railway is 
to be determined by the mean value of the-stock, if 
the Government should decide to purchase ‘the pro- 
perty in 1907,. began to run as from April 1, 1904. 
The value of the property appears to be increasing, 
there having been a steady advance in gross earnings, 
while sundry improvements have been carried out. 
Thus in the five years ending with 1875 inclusive, the 
average return realised upon the capital expended, 
irrespective of the guarantee of interest given by the 
Anglo-Indian Treasury, was 2/. 6s.. per cent. per 
annum ; in the five years ending with 1880 inclusive, 
21. 23. 9. per cent. per annum ; in the five years end- 
ing. with 1885 inclusive, 2/. 63, ld. per cent. per 
annum ; in the five years ending with 1890 inclusive, 
3/. 1s. 3d. per cent. per annum; in the five years 
ending with 1895 inclusive, 4/. 1s. 4d. per cent. per 
annum ;.and in the five years ending with 1900 inclu- 
sive, 4/. 9s. 7d. per cent. per annum. In 1901 the 
average return rose to 4/. 12s. 9d. per cent. per annum ; 
in 1902 it stood at 4. lls. 8d. per cent. per annum ; 
and in 1903 at 4/. 6s. 8d. per cent. per annum. In 
the first half of 1904 it rallied to 4/. 17s. per cent. per 
annum. The net return obtained now is accordingly 
more than double what it was thirty years ago. 
This has been due to the fact that while the capital 
expended has exhibited only a moderate rate of in- 
crease, the company’s net revenue has expanded much 
more rapidly. On the other hand, the Bombay, 
Baroda, and Central India Railway has been barely 
maintaining its. dividends of late years. Upon the 
whole, it has been a more prosperous undertaking 
than the Madras Railway; but the latter, as 
we have shown, is exhibiting increased vigour. 

The amount of capital expended by the Bombay, 
Baroda, and Central India Railway in the first 
half of this year was 34,969/., of which earth- 
works, ballast, and permanent-way represented 1176/. ; 
bridges, 1153/.; stations and_ buildings, 13,603/.; 
rolling-stock and plant, 18,780/.; and other work, 
2571.; while 33,573/. was expended on the Baroda 
and Godhra chord line, which was opened for traffic in 
February. The whole length of the Bombay, Baroda, 
and Central India Railway, properly so-called, is 
504 miles, of which 465 miles are upon a 5-ft. 6-in. 
gauge, and 39 miles upon a 3-ft. 4-in. gauge. Two 
hundred and forty-one miles south of Baroda, and 
11 miles from Amedabad to Barajri, are laid with 
double track. The larger dividends distributed by the 
Bombay, Baroda, and Central India Railway are due, 
to some extent, to the fact that the company works a 
very considerable mileage for the Anglo-Indian Govern- 
ment and certain native States, some of the native 
State sections being upon a 2-ft. 6-in. gauge. Alto- 
gether, the lines owned and worked by the Bombay, 
Baroda, and Central India Railway stood at the close 
of June, 1904, at 2876 miles. A somewhat smaller 
expenditure was made by the Bombay, Baroda, and 
Central India Railway in the first half of this year on 
permanent-way, materials, and bridges; but an in- 
creased train-mileage was run, and this involved a 
larger consumption of coal and a heavier expenditure 
on rolling-stock and plant. The ratio of the working 
expenses to the traffic receipts in the first half of this 
year was 54.99 per cent., as compared with 55.59 per 
cent. in the first half of 1903. In the first half of this 
year nine additional tender engines were placed upon the 
system, while two tank engines and five tender engines 
were broken up. _ The whole number of engines upon the 
company’s lines at the close of June, 1904, was 213, of 
which 176 were in running order, leaving 37 engines 
either under or awaiting repairs. Of the 213 engines 
at the close of June, this year, 45 were tank engines, 
and the balance tender engines. 

The Madras Railway, properly so called, repre- 
sented at the close of June, as for several years 
past, 844 miles of line; but this total was increased 

y lines worked to 1490 miles; an extension of five 
miles, from Cannonore to Azikhal, was opened in 
March. The net revenue for the six months ending 
June 30, this year, was 286,218/., as compared with 
289,363/. in the corresponding period of 1903, 296,700/. 
in the corresponding period of 1902, and 279,467/. in 
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the. corresponding period of 1901. The ratio.of the 
working expenses to the traffic receipts: upon the 
Madras Railway, properly so called, stood.in the first 
half of this year at 53.07 per cent., as compared with 
50.36 per cent. in the corresponding half of 1903. 
46.45 per cent. in the corresponding half of 1902, and 
47.69 per cent. in the corresponding half of 1901. 
The cost of maintenance was 22,813/. more than in 
the corresponding period of 1903; heavy renewals 


Y | accounted for the bulk of the increase, 10,0007. more 


having been expended for the maintenance and 
renewal of permanent-way. In the past half-year 
34.34 miles of line were renewed with new bull-: 
headed steel rails, and 33.76 miles with second-hang 
steel rails, in the place of iron rails, as against 31.78 
milesand 23.47 milesrespectively in the first half of 1903. 
The outlay in the locomotive. department in the past 
half-year showed an increase of 20,908/., as compared 
with the corresponding period of 1903. About half 
this increase was due to the replacement of two engines 
during the past half-year, while nothing was doue in 
the same direction in the corresponding period ‘of 
1903 ; five new boilers were also supplied in the first 
half of this year, as compared with two in the corre- 
sponding period of 1903. The cost of the fuel con- 
sumed in the locomotive Segertuent was larger, in 
consequence of an increased consumption of coal 
occasioned by a failure of supplies of wood. The 
locomotive superintendent has given only a qualified 
certificate in regard to the maintenance of engines ; 
the construction of extensions of the locomotive shops 
has for the time being reduded the available accom- 
modation ; but as soon as a boiler-shop, which is 
appcceching completion, is finished, some relief will be 
experienced. than 

e can only find space for a few details with regard 
to other Indian systems. In the first. half of 1904 
the gross earnings of the Indian Midland Railway 
decreased to the extent of 4.20 per cent., while the 
working expenses increased 0.35 per cent., the net 
earnings accordingly showing a decrease of 7.67 per 
cent. In the section of the Indian Midland Railway 
between Itarsi and Bhopal the substitution of 80-lb. 
steel rails for the 62-lb. rails originally used has been 
practically completed. Seven old shunting engines 
purchased by the Indian Midland Railway from the 
Bombay, Baroda, and Central India Railway at. the 
time of famine pressure in 1900, have been renewed, 
as well as the boilers of eight other engines. Heavy 
repairs were also effected during the past half-year in 
thirty-three engines which had been a long time 
in ne The number of engines upon the Indian 
Midland Railway at the close of June, 1904, was 
196, of which 169 were tender and shunting engines, 
and 27 tank engines. The Bengal and North-Western 
Railway is an unguaranteed system. The length of 
its main line is 535 miles, but the company is also 
associated with 336 miles of Doab lines and 535 miles 
of Tirhut State lines. The expenditure of capital made 
upon the original main lines stood at the close of June, 
1904, at 3,223,076/.; the expenditure of capital upon 
the Doab lines to the same date: was 1,252,102/.. It 
will be seen that both the main lines and the Doab 
lines have been very cheaply constructed. The principal 
work which the company has had in hand during the 
past half-year upon the Tirhut lines has been the con- 
struction of a south-west protective bank over the 
Kosi bridge ; the bank has been nearly completed, and 
stood well during the last monsoon. 








“Tue Execrrica, Trapes Directory AND Hanp- 
Book For 1905.”—We have received from the Electrician 
office a notice that the new edition of this highly valuable 
publication will be on sale on January next. é volume 
will include a very carefully-compiled list of British, 
colonial, and foreign electricians and electrical engineers, 
and of the works of which they are in charge. There 
will also be included a series of useful tables and data on 
electrical engineering. 





New Zeaanv Fortsts.—New Zealand is rich in forests 
containing large quantities of excellent timber. It is 
estimated that the forest lands of the colony comprise 
20,500,000 acres. The forests are usually of a mixed 
character, with one or two kinds of trees predominating 
to a greater or less extent. All the forests are now con- 
trolled by the Department of Lands and Surveys, and 
nurseries have been established, which are estimated to 
produce annually over 1,560,000 young trees for re- 
afforestation purposes. The State Forest Reserves com- 
prise over one million acres. - ; 





Messrs. Dick, Kerr, ann Co., Limirep.—We. have 
received from Messrs. Dick, Kerr, and Co., Limited, of 
Abchurch-yard, London, E.C., and of Preston and Kil- 
marnock, two handsome volumes descriptive of the 
manufacture of their continuous-current generators and 
alternating-current machinery. In these volumes the 
manufacture of generators is traced stage by stage, the 
various parts being illustrated by engravings and photo- 
graphs of large size, and the machines themselves being 
shown at various degrees of completion. Some of the 
generators shown and ‘descri are of very large size. 
Both the letterpress and the engravings are exceedingly 
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GAS-ENGINE DESIGN. 
To THe Eprror or ENGINEERING. 

S1r,—In your issue of ber 9, describing a ‘‘Stock- 
port ” gas-engine, you say, “‘ the design of the cylinders 
and arrangement of the valves are novel and effective, 
the exhaust and delivery ports are placed at one end of 
the cylinder directly eo to each other, the inlet at 
the topmost point and the-exhaust at the lowest, both 
being of ample, area. By this arrangement it is claimed 
that a more direct and, therefore, better flush is obtained, 
thus enabling a better clearance of the cylinder, which is 
of material advantage.” 

This arrangement of valves has been in lar use for 
twelve years on ‘‘ Premier” gas-engines, and was copied 
some years ago on certain Continental engines, so the 
novelty would appear to consist in the adoption by the 
Stockport Company of a design which has been familiar 
for many years to gas-engine makers. 

The design of lever, consisting of two plates with the 
rollers placed between, has also been in use on ‘‘ Premier” 


engines for seven years. 
Yours faithfully, 
J. H. Haminton. 


The Premier Gas-Engine Company, Sandiacre, 
near Nottingham, December 12, 1904. 








GOVERNING IMPULSE WATER - WHEELS. 
To THe Epiror oF ENGINEERING. 

S1r,—In your issue of November 4 Professor Goodman 
has an interesting article on ‘‘ The Governing of Impulse 
Water- Wheels,” in which he gives a series of curves from 
which can be determined the area of the discharging 
nozzle, havisig. given the diameter and length of the 
supply-pipe, in order that the kinetic energy of the jet 
shal a maximum. 

The result can, however, be arrived at much more 
simply, and a formula obtained from'which the area of 
the nozzle for maximum energy in any given case can 
— be determined. 

set 


D = diameter of the pipe, 
and 
n™ D? = area of the nozzle. 
L = length of the pipe. - 
Then the Joss of energy due to friction = get 4 L 
29D 
where » = the velocity of water in the pipe and ¢ is a 


coefficient of friction. 
The velocity of water through the nozzle 


v 
nn” ss 
The kinetic energy of the jet = ; ° per pound of water, 
g 
.*. If H is the total head, 
. 72, v% n24L 
Hw 79437 70 
29 ~*~ 29D 


%= 


’ 


Quantity of flow = mn +> 


The kinetic energy E leaving the nozzle per second 
_ Me Fin 
“*% nq D?G, 
G being the weight of a cubic foot of water. 
pe 29HD \i xt yoy 
“E= (5 + ait) 294 mG 


= jes” i pe = 2 
= V29 i(#D) “a G (pxewat) 4 


~ (stem) 
was D+én24L/ ° 


where C is a constant. 
Then for a maximum 
dE 


adn 
which, on reduction, gives 
C {(D +E n24L)- gn (D + En? 4L)) 8EnL =O. 
* D+4intL=12in?L; 


D=8é FL; 


1 D 

8éL 

If L is constant, and n and D are plotted to rectangular 
co-ordinates, they lie on a parabolic curve. 

A family of such curves for different values of L will 
yor” peso give the value of n for any diameter 
and any length L. } 

The following table shows a few results worked out, 
from which it will be seer the values obtained for a 
maximum agree with those obtained by Professor Good- 


= 0, 


and 


or 
n2 


man, making allowance for the different values of the 
coefficient of friction used. 

L. D. & n. 

1000 5 0 .079 

1000 5 .005 -112 

1000 1 01 -112 

1000 1 005 158 

100 5 01 -25 

100 5 005 .354 


If the nozzle is supposed to be circular in section, the 
Di=8i dL, 


formula becomes 





D5 
4 
or d SEL. ; é 
or d.the diameter of the nozzle = 


8&L 


to friction is one-third the total head. 


Head lost by friction 
v4 


=fo5 D 
= ¢ Me ateL 
2g Db 
=¢v d4L 
29 8ta' L 
-1iwv% 
2 29 


and therefore equals H. 


Tam, Sir, yours truly, 
F. C. Lea. 


Central Technical College, Exhibition-road, London. 





To THe Eprtor oF ENGINEERING. 


rofessor John Goodman, which you publish 
above title in your issue of November 4. 


University of 


article), We have :— 


On substituting this value for D® in the expression for 
loss of head due to friction, it is at once seen that when 
the energy of the jet is a maximum the loss of head due 


= ; kinetic energy of the jet per lb., 


Srr,—I should feel obliged if you would give place in 
—_ columns to the following remarks on = pare from 
under the 


The case of water movement in a main pipe, which 
Professor Goodman discusses in his paper, is, in fact, a 
very interesting one, and I may add that I regularly 
treat this problem in;my lectures on Hydraulics at the 
Lausanne, as a very striking application 
of the theory. But, on the other hand, I cannot agree 
with Professor Goodman as far as the practical import- 
ance of the question, and especially, the influence which 
it may have on the governing of water-wheels, is con- 
cerned. To make this clear, let us calculate the efficiency 
of the main ; that is to say, the ratio 7 of the kinetic 
energy of the jet to the total head. In the following I 
shall use the same notations as in Professor Goodman’s 


(>) v2 
T= at = 29H’ 


Lv2 y2 
=a soon a es . a, ee 
KD si 2gn2 (1) 
igi: cross-section of the nozzle 
cross-section of the main * 


Then 
y2 
Ne (sons) : (2) 
Le 2gn| aS | | 
KD 2g9n KD 2g n? 


We will now determine the value of 7 in the case where 
the total kinetic energy of the jet is maximum. At first 
we have to find the value mp» of n (1) for which this maxi- 
mum occurs. We get the result in differentiating (with n 


from jet per second, 


0.76 D? > ae 3 
n2 L ra . 
KD 297 


be found, the solution is 


nga KD m=./K JP. @ 
4g 4g L 
If we make K = 500 (metrical units), we get 
M% = 3.58 D 
/P 


Professor Goodman found by plotting his curves 


no = 44 /D 


t us now replace in equation (2) the value (3) found 
for mp, and we get 
= 3 = 0.606 et, Gard aniggy 


the efficiency of the main Pipe, when the energy of the 
jet is maximum, is only 7 = 0.666. 


tioned by Professor Goodman, of an increase of the energ 
when the governor is shutting the nozzle, or vice-versd, 


case may be. 


Now, I think no constructor would ever admit such | 1903, and 55,340 tons in November, 
losses in the main pipe of a water-wheel ; therefore n will | demand moved forward as follows in each of the three 
always be much smaller than n, and the danger, men- | months ;— 


As .it can easily be seen from equation (1),- we = 
have generally 
_ Ae V3. WA 


KD Boni 
let us assume V = 1 metre per second, we get (see for. 
mula 3)— 


or, with K = 500, ‘ 
D > 0.006 =. 
6 H 


For V = 2 metres per second, we get 


L 
D > 0.024 =. 
re H 
Having assumed a normal case regarding V (when the 
length of the main L is exceptionally long, turbine-builders 
used to make V smaller), we have also to assume a normal 


one for the ratio LL. Now the normal maximum of this 


ratio shall seldom attain 10. We have under these con. 
ditions :— 

D > 0.06 metre (about 24 in.) (V = 1 metre per sec.) 

D > 0.24 ” ( ” ” v = ” ” ) 
From these results it will be seen that a possibility of 
attaining the value n = no could only occur with ver 
small diameters of mains (of course, the numbers whic 
we arrived at are to be considered only as approxima- 
tive, as we have neglected the variation of K with the 
diameter). Moreover, as stated above, the bad efficiency 
of the main, which must be admitted, excludes, in all 
carefully-designed plants, this possibility. 

I feel, therefore, inclined to think that the difficulties 
in governing water-wheels referred to by Professor Good- 
man do not come from working with values of n>, 
but certainly from the combined influences of (1) the inertia 
of the water contained in the main ; (2) of the inertia of 
the rotating parts of the turbine and coupled machinery ; 
(3) of the properties of the servo-motor, and (4) of the 
properties of the governor; irregularity, insensibility, 
&c. It is well known that all these factors have to 
fulfil a number of definite conditions in order that ‘‘ hunt- 
ing” does not occur. I cannot, of course, go into these 
matters here, but I may mention the most valuable re- 
searches of Léauté (‘‘ Journal de l’Ecole Polytechnique de 


Paris”), of Stodola (‘*Schweizerische_ Bauzeitung,” 
but 1893-4), of Rateau (‘‘Les Turbomachines,” Paris, 1900), 
and others on this interesting, but most difficult subject. 


Yours -_ — 
{. P. HAHN. 


Lausanne, Switzerland, December 12, 1904. 








THE LAW OF MASTER AND SERVANT. 

General Accident Assurance Corporation, Limited, v. 
Day.—This case raised a question of some interest to 
employers who insure their risks under the Workmen’s 
Compensation Act. The action was brought to obtain 
inspection of certain accounts. 

Mr. Astbury, K.C., and Mr. Edward Ford appeared 
for the plaintiffs ; Mr. Buckmaster, K.C., and Mr. Hum- 
phry for the defendant. : 

The proposal for insurance stated that the total esti- 
mated amount of wages paid annually by the defendant 


as variable) the value of the kinetic energy discharged oe Lda cccaambees wee SE. aad’ ae the tock dhe 


defendant agreed to pay a premium of 5s. 6d. per cent. on 
the total amount of wages and salaries paid, and to render 
at the end of each period of insurance a statement, in the 
form —— by the corporation, of all wages actually 
paid, and to pay premium on any w: id in excess of 
the amount estimated above. Under the policy the 


and equating this differential to zero. As it will easily | defendant paid a premium of 8. 5s. The policy contained 


a clause to the effect that the ‘‘employer shall at all times 
allow the corporation to inspect such wages book, and 
will, on a supply the corporation with a correct 
account of all sums paid during any year of insurance ; and 
if the total amount so paid shall iffer from the amount 
on which premium has been paid, the difference in pre- 
mium shali be met by a further proportional payment to 
the corporation, or by a refund to the corporation, as the 

The policy was in force until September 21, 
1902, when it was renewed for another year at the same 


premium. The company applied for accounts of wages 
during the time when the defendant was insured. As the 
defendant refused to give an account, this action was 


the difference comes probably from another assumption | brought. 


Mr. Justice Buckley said that there was no defence to 


ing K. J ) wa 
the action. It was clear that the plaintiffs were entitled 
to the account after the year expired. 








Our Raits Asroap.—The fast-expiring year will 


That is to say, whatever the values of. L, D, K may be, | prove a somewhat disappointing period in our export 
trade, the shipments for November having been only 


37,436 tons, as compared with 41,735 tons in November, 


ber, 1902. The colonial 


Colonial Group. | Nov., 1904. Nov., 1908. Nov.» 1902. 





will not occur. In fact, the standard practice of the 
turbine-builders of the country is to make V 


It is interesting to see what conditions must then be 
satisfied in order to get n < no. 








metres per second (about 3} ft. to 64 ft. per second) for | p, 
the case where the turbine is giving its maximum output. Sanedn” 


te | tons tons tons 
= 1 to 2! British South Africa ..| 6142 9,110 9,888 
aa | 6698 13,865 10,557 

| nil 4,815 207 
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THE “EMPIRE” 


CONSTRUCTED BY THE METROPOLITAN ENGINEERING ASSOCIATION, LIMITED, LONDON. 


SPRING-WHEEL. 





WE recently mentioned a new form of spring-wheel 
for motor-cars, and similar vehicles, known as the 
“Empire” wheel, and designed with the object of avoid- 
ing the necessity for pneumatic tyres and the various 
troubles they are liable to. Since that time we have 
been able to test the running of a car fitted with these 
wheels over a variety of roads, specially selected for 
their irregular and otherwise defective surfaces. While 
there is hardly the resilience of the pneumatic tyre, 
what difference there is, unless the road is specially bad, 
is very slight, and will no doubt be willingly accepted 
by most people in return for the confidence of freedom 
from punctures, bursts, and other drawbacks. More- 
over, as the tyre of the new wheel is of solid rubber, 
flat on the tread, it would appear less liable to side- 
slip on greasy roads than ordinary pneumatics. 

The internal construction of the wheel will be seen 
in Fig. 1. Secured to the hub at each side are a pair 
of five-pointed star-shaped plates, connected together 
by a pin at each point of the star. Each pin carries a 
pair of triangular equalising-pieces between the plates, 
and a pair of triangular levers outside. Between the 
equalising-pieces are a pair of rollers, the rollers on 
adjacent triangles being connected by a series of plate- 
springs, the centres of which are attached to the star- 
plates by means of bolts passing freely through dis- 
tance-picces between the plates. Each bolt is also 
connected by pin joints to one pair of corners of the 
triangular levers already mentioned, the remaining 
pair of corners being jointed to the centre of a pair of 
segments having rollers at the extremities which bear 
against the inner side of the rim of the wheel. It 
will be seen that any pressure on the rim of the wheel 
1s transmitted from the: plate-spring immediately 
opposite the point of application to the whole of the 
springs round the wheel by the agency of the equalis- 
ing-pieces, and, further, that these springs are pro- 
_ from any oblique strains by the triangular 
evers. 

Inside the rim, on each side of the rollers of the 
Segmeital pieces are curved internal projections, so 
that any motion of the segments would cause the latter 
to approach the centre of the wheel. ‘This is resisted 
by the tension of the plate-springs, but will take place 
to a givater or less extent, depending on the irregu- 
larities of the power being transmitted through the 
wheel, ue to variations in the engine speed or in the 
road resistance. Hence a spring drive is obtained, 
“gaa : in much smoother running of the engine and 

ne gear 

It will be understood that this elaboration is only 


desiral, on the driving-wheels, and in other cases the 
externai points of the ee levers might be 
pinned cirectly to the rim without sacrificing any of 


the resiliency of the wheel. The weight has beén 
reduced as much as possible by making all levers, &c., 





of sheet-steel stampings ; and though the whole arrange- 
ment appears complicated when together, it may 
analysed into a number of similar units, each com- 
paratively simple in itself. The mechanism is entirel 
enclosed, and protected from dust by side discs sient 
ing from the Ses to the rim, and forming a chamber 
which contains oil for the continuous lubrication of 
the parts. The wheel is made by the Metropolitan 
Engineering Association, Limited, 4, Queen Victoria- 
street, London, E.C., according to the patent of Mr, 
A.S. Robinson, Assoc. M. Inst. C.E. 








INDUSTRIAL NOTES. 

THE two great bodies which represent the organised 
forces of labour have brought their united experience 
and wisdom to bear upon the serious problem of the 
unemployed, and have come to certain resolutions 
thereupon. It was fitting that the representatives of 
the Trades Union Congress and of the General 
Federation of Trades should consult upon such a 
question, for between them they comprise most of the 
important trade organisations in the country. They 
include within their respective circles men belonging 
to the older unionism and the new—men of experience, 
and men who have the confidence of the more or less 
skilled workmen of the United Kingdom, and also 
those identified with unskilled labour, so that all 
sections may be said to be represented. At present 
the proposals are those only of the sub-committee 
appointed to consider and report ; these will have to 
be reported to the societies by whom the bodies named 
are elected ; then, and then only, can they be regarded 
as the conclusions of organised labour. Still, they 
deserve careful consideration, because they emanate 
from the picked men of the two great organisations. 
The proposals discussed, and which are to be submitted 
for consideration, are:—(1) The question of more 
regular distribution of work under Government 
supervision; (2) the necessity for the adoption of 
the above by all public bodies and private firms ; 
(3) the limitation of overtime in times of great depres- 
sion ; (4) the necessity for direct trade-union repre- 
sentation on all public committees dealing with the 
question of the unemployed ; (5) proposals for com- 
mencing works of public utility to serve as channels 
of employment. There is nothing of a very startling 
character in any or all of the above proposals, which 
are to be submitted to a general conference at no 
distant date. 

A more regular distribution of work by the Govern- 
ment and by all public bodies, such as county councils, 
municipal bodies, and local authorities included in the 
term ‘ public,” would not be difficult, though it might 
involve consideration and foresight ; but as regards 
private firms, the matter is quite beyond legislative 


action, and is outside the influence of the electorate. 
As regards the limitation of overtime, that might be 
arranged on a’ reasonable basis. It is not a little 
singular that the question of an eight hours’ day is 
here left out, not being even mentioned, especially when 
we remember that this was, not so long ago, the one 
panacea for lack of employment. The omission is 
significant, especially as‘the proposals come from the 
two bodies which were to the front in the demand for 
a legal eight hours’ day. The question of direct re- 
presentation on all public inquiries dealing with the 
unemployed problem is open to some question, in so 
far as trade unions are concerned, It would have been 
better to use the term “labour” in a general sense 
than to restrict it to men in organisations. Not but 
that the various unions are justified in claiming repre- 
sentation, since they look after their own unemployed, 
and their influence should be recognised, and use- 
fully turned to account. The starting of -works of 
sere utility as channels of employment comes, no 
oubt, within the sphere of Government action. But 
such works cannot cover all the ground. Watch and 
clock-makers, jewellers, silk-weavers, and the like 
cannot break stones or do road-work without injury 
2 their natural skill. How shall we deal with such as 
these ? 


Labour representation now so entirely engrosses the 

attention of Labour leaders, and some of the new 
labour organisations, that the subject seems to absorb 
the whole energies of the Labour movement. Indeed, 
little else appears to be in the minds of the leaders, 
not even the object for which all this energy is being 
expended. The idea seems to be to capture the legis- 
lative machine, as it was some years ago to capture 
the organisations. The latter object has been in a sense 
effected, but with grave reservations. One ofthe 
political annuals attempts to set forth the forces.in 
the field, to estimate its strength by numbers ; and it 
seems to show a formidable force. In the first place 
there are at present fourteen Labour members, all 
of whom presumably will be candidates at the next 
General Election. These are divided into three 
groups :—(1) Miners’ members; of whom there are six ; 
these are unattached, but they may be described as a 
Labour section of the Liberal Party. (2). Then there 
is the Socialist, or Independent, group, bound -te the 
Labour Representation Committee, of whom there are 
four. (3) There are four others, described as ‘‘ other 
members ;” that is, they are unattached to the Labour 
Representation Committee. So that only four out of 
fourteen are regarded as ‘‘ the group his does not 
speak well for the principle of Tabet representation, 
as the ideal object of the Labour Party, so called. 
Besides these, there are in the field. sixty-seven other 
Labour candidates, of whom nine are Scotch and 
Miners’ candidates ; eight pronounced Socialist candi- 
dates, and seven classed as ‘‘ miscellaneous.” There are 
also forty-three candidates endorsed by the Labour 
Representation Committee, of whom thirty are in 
single-seat constituencies, eleven in two-seat consti- 
tuencies, and two not yet fixed. 
In eleven constituencies Labour ‘candidates. will, 
as at present arranged, oppose Liberal candidates, 
most of whom are sitting members, but in some 
others also the fight is against the Liberal Party as 
such. In some others the same conditions arise, 
although modified by circumstances. In the eight con- 
stituencies where the Socialist candidates are fixed, 
one of them is opposed to, or by, a Labour candidate. 
In looking over the entire list itis strange how few of 
the men were known in the ranks of labour fourteen 
years ago. Nearly all the candidates are new men, 
some with very little knowledge of labour history or 
movements prior to 1890—not half a dozen all told. 
Whether innate genius or sub-consciousness can make 
up for this deficiency in experience remains to be 
seen. But supposing that the incongruous crowd 
who are thus grouped as Labour candidates win, what 
is the real object ? Is it essential reform of abuses, or 
is it a mere scheme to unsettle parties, with an ulterior 
object when success crowns their efforts? So far, the 
object and the means are wrapped in mystery. There 
seems to be no definite programme, unless it be to 
reverse the decision in the Taff Vale case. To what 
extent this may be possible may be a matter of 
opinion ; but to restore the satus quo ante is im- 
possible. The whole position will have to be revised, 
and in its revision new considerations will arise, and 
with them new conditions will be required. 





The Ironworkers’ Journal for the current month 
naturally reverts to the question of the continuance or 
non-continuance of the Midland Wages Board. As 
the official organ of the iron and steel workers of 
Great Britain, it favours the continuance of the Board, 
but not ‘‘ without a distinct and clear understanding 
of its functions, and a definite agreement that both 
sides will loyally carry out its rules and abide by its 
decisions.” The italics are by the writer of the 
article—not by the present writer. It seems to be a 
fair stand on the part of the operatives, and all the 





better class of employers will endorse the view taken, 
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Of course there may be a difference of opinion upon 
some poiot at issue, but the main thing in all such 
conciliation boards is that both purties shall loyally 
carry out the rules and abide by the decisions arrived 
at. The Journal reiterates this view in other ways, 
and appeals to the conduct of the North of England 
Conciliation Board as an example of what is meant. 
The question at issue seems to have been complicated 
by the action of a particular firm, and by the publica- 
tion in a local newspaper of statements relating to the 
conduct of the men employed by that firm concerning 
the offer of a contract. The publication of the 
allegations is resented by the operatives’ represen- 
tatives, but they will doubtless be dealt with by the 
Board officially when the question comes before it. 
The Journal declares that some individual employers 
on the Board have failed to observe its rules; but 
there is, no doubt, a sufficient majority of its members 
to uphold the decisions arrived at, and to secure fair 
play and equal justice to all concerned. The Board 
has done a great work, whatever may have been the 
shortcomings of individuals; and it is to be hoped 
that its value will again be recognised by both parties. 


The report of the Ironfounders’ Society is not 
encouraging in so far as the state of employment is 
concerned. There is little difference as compared with 
the previous month, but what little change there is 
tends downward, instead of in favour of better trade. 
The outlook for the winter is said to be gloomy, and 
the men in employment are urged to do all in their 
power to help their less fortunate comrades. Refer- 
ence is made to the improvement in the iron trades, 
but doubts are expressed as to whether it may not be 
due to speculation. Even if it be, speculation is a 
result of more favourable conditions. It is said that 
offers are in the market, but at such low prices that 
efforts are being made to reduce wages in order to 
secure them; and this the workmen generally are 
inclined to resist. An increased allowance has been 
voted to the men on strike at Bolton and Chesterfield 
almost unanimously. But it is said that the new 
method of voting has resulted in fewer votes. The 
state of trade as disclosed by the branch returns is far 
from satisfactory. In 39 places, with 8117 members, 
trade is declared to be very bad ; in 24, with 4676 mem- 
bers, bad ; and in 13 other places, with }156 members, 
short time is being worked. The total number on 
the funds was 4113—increase, 32. On donation benefit, 
2131—increase, 8; on the other trade funds, 240— 
increase, 1 ; on dispute benefit, 29—decrease, 47 ; on 
sick benefit, 488 ; and on superannuation benefit, 1225. 
The total cost of these benefits was 1350/. 18s. 8d. per 
week, or nearly Is. 6d. per member per week. 
There was a decrease in the accumulated funds of 
1513/. 3s. 2d., the balance in hand being reduced to 
91,7351. 193. 10d.; a yearago it amounted to 103,541/ 
8s. 10d. Reference is again made to the dispute of 
the iren-moulders in Canada, and to the efforts to 
supply labour. There is a constant struggle between 
the manufacturer of Canada and the trade unions con- 
cerning the importation of labour. 


The report of the Amalgamated Society of Car- 
penteras and Joiners is even less satisfactory than 
that of the Iron-Founders. It ssys that in previous 
years, when trade was slack in certain districts, it was 
brisk in others, so that a fair average could be struck ; 
in the present year trade has been slack in nearly all 
districts, and lack of employment is on the increase. 
Some 5900 members are on donation benefit, as com- 
pared with 3000 in the same month last year. The 
worst of it is that a large number of members have 
exceeded the limit imposed by tiie rules as to unem- 
ployed benefit, so that these will have to be added 
to the formidable list. In the four years preceding 
1904 the union disbursed 173,254/.; in this year the 
total will be increasingly large. The total membership 
of the union was 72,227; of these 5909 were on dona- 
tion benefit ; on sick benefit, 1723 ; and on superannua- 
tion benefit, 1526—a formidable army to provide for 
by voluntary contributions. And these men do not as 
a rule participate in the local relief funds now being 
organised. The state of trade seems to be very bad 
in New Zealand and Australia, as well as in South 
Africa. In the United States it is fairly good gener- 
ally ; in New York there is still a lock-out. In Canada 
employment is fair generally, so far as weather permits. 
The Workmen’s Union in Argentina are on strike for 
48 hours per week, and a large employer at Buenos 
Ayres has written to the secretary of the Amalgamated 
Society for good joiners and carpenters. The letter is 
given in the report. The employer offers to guarantee 
work all the year round for 300 men, at good wages— 
Is. per hour. In spite of bad trade labour disputes 
are few; atone firm in Norwich, one in Wigan, the 
Leicester shop-fitting firms, and in seven other places 
the members are requested to see the local secretary 
before accepting employment. This freedom from 
strikes is almost abnormal. 

The United States Presidential Address to Congress 
contains two items of interest to all Britishers— 


namely, the President’s determination to deal with | 
trusts, and his policy of the open shop as regards | 
trade union and labour matters. The question of | 


THE UNITED STATES NAVY. 
Tue Secretary of the United States Navy I 





trusts may be left for the present, to see, in fact, | 
As regards the open shop, |a battleship upon the general lines of the (sp. 


what his proposals are. [ 
the principle is in accordance with the Constitution of | 
the United States, and with individual liberty. But 
if the policy involves any departure from the freedom 
of the individual to join a trade union, and to work in 


accordance with its rules, then the labour organisa- water-line, 76 ft. 10 in ; displacement, 16,000 +. 


tions of the States will have something to say, and that | 
not of a pleasant character. 

The Senate of the Australian Commonwealth has 
abandoned all opposition to the Arbitration Bill, 
which has passed in the form agreed to by the House 
of Representatives. As it stands it does not satisfy | 
the Labour Party, who wanted a preference to be given | 
to union men in all Government works and contracts. | 
What would trade unionists have said if the coepeet 
was to give preference to non-union men? Yet the! 
one is as bad as the other. A trade union isa voluntary | 
association of men for mutual protection ; any depar- | 
ture from the voluntary principle verges upon tyranny ; | 
enforcement to belong, or not to belong, to a union} 


by the State is despotism. 








The reports from South Africa which speak of better | 
employment in consequence of the importation of | 
Chinese labour may or may not be true as regards the | 
mines, and those who work in or about them. But! 
the reports of the 18 branches of the Amalgamated | 
Society of Carpenters and Joiners declare that in nine 
places where there are branches trade is very bad ; in 
one other, deplorable; in five, bad ; in two, overstocked; 
and in one, quiet. In no instance is trade said to be 
good, fair, or moderate. The proportion of members 
out of work is deplorable. This applies to all places 
without exception throughout the old colonies as well 
asthenew. It is not, therefore, as yet, the white 
mau’s labour paradise. 





The iron and steel trades in the Midlands seem to 
have materially improved as regards orders, although 
rices remain stationary, or have advanced but little. 
Tn the Wolverhampton district the reports are that 
there has been continued improvement; orders are 
offered with less reluctance, and prices are firmer. 
Manufacturers are in more regular work than for 
months past. The demand is for quick deliveries, as 
supplies are short. The Birmingham market was 
well attended, and business was brisk for the season 
of the year; generally it slackens upon the near 
approach of Christmas. Finished iron firms are well 
employed in all branches ; makers of unmarked iron 
are better engaged than for a year past, and are well 
booked. The improvement in the sheet trade is also 
well maintained. Generally there is a fair output of 
bars in all the leading brands, and common bars are 
selling very much better. Gulvanisers report a good 
trade, especially on shipping account. The East Indies 
and Australia are the chief markets; there is little 
doing in South Africa. There is a well-sustained de- 
mand for black sheets, the mills now running being well 
employed. The tin-plate trade is further improving. 
The steel trade is also much more active than of late. 
There is nothing special to report as regards the 
engineering and allied industries, nor in the other 
iron, steel, and metal-using industries. Some of the 
latter have seasonal improvements. 


There was a fairly good attendance on the Iron 
*Change, Manchester, but the interest seemed centred 
in the decline in Middlesbrough warrants during the 
week ; but it did not materially affect Lancashire pro- 
ducers. Finished iron is reported to be steady, and 
inquiries good. The indications are favourable to 
better trade in the early part of next year, but things 
are too uncertain to be able to predict what may 
follow. The condition of the engineering and allied 
trades is not such as to foster great anticipations, but 
there is a gleam of hope that next year will be a more 
prosperous one for Lancashire. 


The Ironfounders’ Society and the Scottish Iron- 
moulders have entered into an agreement to oppose 
the introduction of the bonus system into eae ane 
shops. They say they will have nothing whatever to 
do with the oon or premium system. 





The Scottish coal-owners have agreed, reluctantly it 
is said, to the award of the neutral chairman as re- 
ards miners’ wages ; the minimum is to be 5s. 6d. per 
ay. The empioyers say that present prices will-not 
stand it. The agreement is for three months only, to 
see how it operates. 








Brazitian Evecrric RAtLway.—By a recent decree the 
Brazilian Government approved the basis of a contract 
Se nay by the Minister of Communications and Public 

WV orks for the construction of an electric railway between 
Rio de Janeiro and Petropolis, a distance of about ten 








miles, 


open tenders this month fur the constructio; of 


necticut and the Louisiana, and two armo 
cruisers of the Tennessee class. The dime: 
of the battleship are to be as follows :—Leng 


load water-line, 450 ft.; extreme breadth on :,ad 

1S 3 
mean draught to bottom of keel on trial is. 
placement, 24 ft. 6 in.; coal-bunker capacity, 2350 


tons; coal to be carried on trial, 900 tons; :.cd- 
water to be carried on trial, 66 tons. The 


cw 
vessel is to carry four submerged torpedo:-tubes, and 
is to have four 12in., eight 8-in., and twelve 7 in, 
breech-luading rifle cannon. <A second battery js 
to differ materially from that of the Connecticut, and 
will comprise twenty 3-in. 15-pounder rapid-tiving 


guns, twelve 3-pounder and four 1-pounder semi-auto. 
matic guns, two 3-in. field pieces, two machine-<uns, 
and two automatic guns. The arrangement of the 
batteries does not differ materially froma that of the 
Connecticut. The hullis to be protected at the water- 
line by a complete belt of armour 9 ft. 3 in. wide, 
having a uniform thickness of 9 in. for 285 ft. amid- 
ships, gradually decreasing to 4 in. at the stem and 
stern. The engines will be of the vertical twin-screw 
four-cylinder triple-expansion type, and they are to 
work up to 16,500 horse-power. The steam pressure 
is to be 250 lb. per square inch. The cagines will 
have a stroke of 4 ft., and the cylinder diameters 
will be sufficient for the required indicated horse- 
power at 120 revolutions per minute. Each of the 
engines is to be erected in a separate water-tight com- 
partment. Steamis to be supplied from twelve water- 
tube boilers, placed in six water-tight compartments, 
the type of boiler to be approved by the United States 
Bureau of Steam Engineering. There is to be not less 
than 1100 square feet of grate, aud not less than 
46,750 square feet of heating surface. The steaming 
capacity is to be suchthat allsteam machinery on board 
can be run at full power, with an average air pressure 
in the stokeholds of not more than 2 in. of water. All 
parts of the boiler subject to pressure are to bo 
of wrought steel, and there are to be no screw- 
joints in contact with the fire. No malleable or 
cast iron or cast steel is to be used under pres- 
sure. The generating tubcs are to be straight, 
and not less than 2 in. in diameter. One feature 
of the new battleship is to be a machinc-shop, 
equipped with the following tools :—One screw-cutting 
back-geared extension gap lathe, to swing 28 in. over 
the upper ways and 48 in. over the lower ways, and to 
take between centres 10 ft. when extended ; one 14-in. 
screw-cutting back-geared lathe, to take not less than 
4 ft. between centres ; one column-shaping machine of 
about 15-in. stroke and not Jess than 15 in. traverse ; 
one upright drill-press, to drill up to 14 in. in steel, 
14 in. from edge of work, with at least 14 in. traverse 
of spindle ; one universal milling-machine, with at 
least 18-in. table feed, 4}-in. traverse and 13-in. ver- 
tical feed ; one combined hand-pump and shears, with 
6-in. shear-blades, to cut #-in. round iron, shear 3-in. 
stee}-plate, and punch 8-in. holes in 3-in. mild-stcel 
plates 4 in. from edge ; one emery grinder on column, 
with two carborundum wheels 12 in. in diameter and 
2-in. face; one 4-in. by 30-in. grindstone, with iron 
trough on legs; six bench-vices ; and one blacksmith’s 
forge. Y 

As regards ‘the two armoured cruisers, while the 
general features of the Tennessee are to be followed 
as far as external dimensions are concerned and in the 
arrangements of battery and armour, some changes 
are to be made in water-tight subdivisions, interior 
arrangements, and armour protection for magazines 
and barbettes. The main transverse bulkheads below 
the protective decks are not to be fitted with doors ; 
access to each pair of engines and fire-rooms is to 
be gained, accordingly, from above the berth deck 
only. This course is proposed to. be adopted as 
the result of observations made during the present 
Russo-Japanese war. The vertical armour and nickel- 
steel deck protection is re-arranged fore and alt, and 
the thickness of the barbette armour is to be increased 
1 in. on exposed surfaces. The side armour is to be 


’ | slightly reduced in length on the athwartships, a rmoured 


bulkheads abreast of the barbettes, and the nickel- 
steel plating of the protective decks over the magazines 
is to be increased. Cellulose packing for the coffer- 
dams behind the armour is not to be enforced, it being 
considered of doubtful utility after it has been packed 
for some years. Reserve space is to be supplied for 
20 per cent. additional 10-in. and 6-in. ammunition 
in time of war. ill 
Repeated allusion has been made in the i 
which have been just given to the Connecticut, hic 
has been recently launched. The Connecticut !s -—~ 
the largest battleship in the United States Navy, am 
there are now four other ships of the same »ize 0 
course of construction—-viz., the Louisiana, the jvansas, 
the Minnesota, and the Vermont. As an illustration 


of the vigour which the United States Navy |? spart- 
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ment has impressed upon the construction of new 
American ships of war, it may be stated that con- 
tracts for the material required for the Connecticut 
were let on September 12, 1902, and the ship is now 
afloat. These contracts involved an outlay of 462,692 
dols. They comprised 4206 ship-plates, which were 
ordered from the Carnegie Steel Company ; 987 nickel- 
s‘vel plates, also ordered from the Carnegie Steel Com- 
piny ; 1825 miscellaneous ship-shapes, also ordered 
from the Carnegie Steel Company ; 188 steel cast- 
ings, ordered from the United States Steel Company ; 
anici miscellaneous hull rivets ordered from the Ameri- 
can Iron and Steel Manufacturing Company. The 
cost of the Connecticut, which has been built by the 
United States Navy Department, in the Brooklyn 
Navy Yard, was restricted to 4,212,006 dols. Allusion 
has also been made to the Louisiana, and it may be 
noted now that she was contracted for by the New- 
port News Shipbuilding and Dry Dock Company, the 
contract being let on October 15, 1902. The amount of 
the contract is 3,990,000 dols., and the vessel is to be 
completed and ready for sea by March 15, 1906. 








GAS-ENGINES FOR CENTRAL STATIONS.* 
By Hvueu Campsie, M. I. Mech. E. 

Ir is not very long ago that many engineers looked 
upon the gas-engine as little more than a good engineering 
toy, suitable perhaps for intermittent work, or work where 
it was not important if a breakdown occurred from time 
to time. Since then some engineers have changed their 
views with the advancement of the gas-engine itself, 
while others still look upon it with anything but favour. 
The development of the gas-engine has gone on, however, 
despite what engineers have thought, as the economical 
production of power is called for all the world over, and 
the gas-engine is a power-producer which, in my opinion, 
meets the need of the times. 

It may truly be said that from engineers the gas-engine 
maker has received less encouragement and support than 
from any other branch of industry. It is not my province 
to-night to enter into the reason for this, but I state it as 
a matter of experience. I am glad to say, however, that 
the tide seems to be turning, and though engineers are 
still somewhat tardy, a good many have begun to look to 
the gas-engine as a prime mover with inherent merits, and 
one which will in the future play a great part in central 
station work as well as in other directions. 

The particular branch of gas-engine development I wish 
to speak about is that which concerns central station work ; 
and here I may say that the gas-engine has been less used 
for public electric supplies than for any other work that I 
know of. I suppose the reason for this in the past has 
been the doubt as to whether the gas-engine possessed 
the qualities which a few enthusiasts said it did possess— 
viz., of developing its rated power continuously, whether 
it possessed the economy they said it did, whether 
it was capable of running with such nicety of regularity 
which was absolutely necessary, and whether it could be 
depended upon not to break down at awkward moments. 

Whether these be the true reasons or not for the late 
development of the use of gas-engines for public electric 
supplies, the fact remains that the introduction of the gas- 
engine for central station work of any size is a compara- 
tively new feature. 

The first central station of any size adopting gas-engine 
power was in the city of Belfast, which erected, in 1895, a 
station consisting of four horizontal double-acting engines, 
each of 120 indicated horse-power, and two double-acting 
engines, each of 60 indicated horse-power. 

The cost of production of the current, as given by Mr. 
Victor A, H. McCowen, electrical engineer to the Belfast 
Corporation, from a paper read before the Institution of 
Mechanical Engineers, in July, 1896, was as follows :— 


TABLE I.—Belfast Gas-Driven Station. 
Cost of current sold from January 23 to December 31, 
Per Unit Sold. 
d. 


Number of units sold .. ‘ .. 82.771 





Gas used as fuel (2s. 3d. per 1000 ft.) os 1a 
Oil, waste, water, and stores, including ignition 
tubes... a om - a i -- 6288 
8 aries and wages at generating station.. <. 23 
Repairs and maintenance of buildings, engincs, 
iynamos, and accumulators et os «os O28 
Repairs and maintenance of mains .. 0.221 
Rents, rates, and taxes.. 0.684 
Management expenses, &c 1.200 
Insurance .. a + 0.067 
Average 6.417 


I give you theze figures to show what the cost of pro- 
duction per unit sold was in 1895, so that you might com- 
pare it with figures, which are given later on in this paper, 


of modern and more up-to-date plants. 

The later history of the Belfast station shows that the 
gas-engine plant was a failure, and has since been re- 
placed by steam-engines, the cause of this being, no 


doubt, the extraordinarily heavy cost of production, as 
well us trouble with the plant. The want of economy 
and other features which were shown in connection 
With the Belfast station had, no doubt, a detrimental 
effect upon the development of gas-engines for this par- 
ticular work. The enormous development, however, in 
the gus engine itself, and the much better working re- 


sults which were being accomplished in other branches 

of industry, gave greater confidence to authorities having 

oe sper read before the Leeds local section of the 
Sstitut 


the power of electric supply, and in consequence of this 
several other stations have, during the last few years, 
been set to work with gas-engines. 


working cost below. 








TABLE I1.—Larer Gas-Driven StTations.* 


| | 
Fuel Cost; Oil Waste | 


I am very much indebted to the kindness of Mr. Arthur 
G, Bird, A.M.I.E.E., the engineer tothe Guernsey Elec- 
tricity Company, and to Messrs. Edmundson’s Elec- 


I take several of these as examples, and give you their tricity Corporation, Limited, for the figures which I am 


able to give you below, and which I think you will find 




















| | 


From these figures you willsee what an enormous im- 


of electricity in these stations as compared with that of 
Belfast. To enable a comparison to be made between 
the station costs in Table II., and the costs in steam- 
driven station of equal power, I give you below, in 
Table III., six steam-driven stations, with their working 
cost, as follows :— 





| Units per 


provement has taken place in the economical production 


TABLE III.—Sream-Driven Srations.* 


| j 
Load Fuel Cost. Oil, Waste, 


’ | : | | 
Units per | Load- -. Total Works | 
Annum, | Factor. | per Unit. | and Water. Weges | Cost. Fuel Und. | Cost of Fuel. 
| - 15 & a. aot ie 
Walthamstow .. : 814,187 15.45 46 19 .36 06 | 1,07 Anthraci:e (26s. per ton in 
< | coal bunkers. 
Redditch .. ts Ee | 265,717 14.11 .88 19 .53 2k 1.81 
Northwich. . °* : 157,193 9.20 51 15 -50 35 | 1,61 Mond gas 2d. per 10: 0ft. 
—_—— | a | opened 
Averages 11.38 -555 184 -413 1.35 | 1,29 | 
! 


* Taken from The Electrica! Review tables. 


to be a fair and just comparison of the respective costs of 
| both stations, and of the economy of gas-driven over 
| steam-driven stations. 
| Inexplanation of Table VI., page 837, I may say that 
| originally the St. Peterport steam station was designed for 
| lighting only ; since then the demand for power sprang up 
| at the local quarries some 2 or 3 miles away, and to trans- 
! mit the current there transforming had to be introduced. 

















It willbe evident to most of us that a fair or real com- 
parison cannot be made between the works cost of, say, 
the Walthamstow gas-driven and the Chester steam- 
driven stations, without going below the surface of the 
results set forthin Tables II. and 1II. For instance, one 
would like to know how the systems of distribution com- 
pare for efficiency one with the other? Is the current 
transformed in one case and not in the other ? These and 
other questions might be asked, and the answers to them 
would enable one to understand moreclearly the meaning 
of the total works costs of both stations. 

There is one point, however, in which all can see that 
the Chester station is exceedingly well favoured, because 
of its fuel cost per ton of 83. 4d., as against that of Walt- 
hamstow of 26s. per ton. If we look at the fuel cost of 
some of the Metropolitan steam-driven stations, we shall 
get a fairer comparison than the Chester one, though the 
outputs of the Metropolitan stations are considerably 
larger than Walthamstow. On locking through Mr. 
Henry McLaren’s paper, read before the Institution of 
Mechanical Engineers, July, 1903, on ‘‘ Fuel Economy in 
Generating Stations,” I find the average cost of coal per 
unit sold in seven Metropolitan non-condensing stations 
to be 1.0290d.; in four Saitropélitan partly-condensing 
stations the average cost of coal per unit sold was 
1,120d.; in nine Metropolitan condensing stations the 
average cost of coal per unit sold was 1.060d. If we 
compare these three results with the Walthamstow gas- 
driven station, which has a fuel cost per unit sold of 
0.46d., we shall get a fairer comparison than when a steam- 
driven station favourably situated with regard to the 
coalfield is pitted against a gas-driven station unfavour- 
ably situated to it. 
I bring forward this point about cost of fuel’ per ton 
now as it has a bearing upon a later portion of my paper. 
I now come to some more recent installations of gas- 
engines for central station work—those in which my firm 
has been responsible for the engines. In one of these— 
viz., that of the Guernsey Electricity Company—there 
existed prior to the installation of the gas-engines a steam- 
driven plant of practically the same output as the gas- 
engine plant which was installed later. ‘lhe comparison 
of the working costs of the steam and gas-engine stations 
at Guernsey afford, in my opinion, a guide and 
a fair comparison of the relative merits of the two powers 
—steam and gas. The comparisons which I have given 
you in Tables II. and III. are for towns widely sepa- 
rated, and the cost of fuel in each case varies consider- 
ably, as is shown in Tables IT. and III. At Guernsey, 
however, the stations are equally favourably situated 
with regard to the coal-field, and the cost of carriage of 
the coal is the same. 
The steam station at Guernsey is known as St. Peter- 
port, the gas-engine station is known as St. Sampson’s. 
TasLeE LV.—St. Peterport’s Steam-Driven Station. 
One battery, 32 kilowatts ; capacity, 10 hours. 
Two 75-kilowatt combined steam-engine sets. 
Two 189-kilowatt triple-expansion steam-engine sets. 
One condenser, 360 kilowatts capacity. 
Two water-tube boilers and superheater for 75 kilowatts each. 
Two water-tube boilers and superheater for 180 kilowatts each. 
One Green’s economiser and two Weir pumps. 

TaBLE V.—St. Sampson’s Gas-Driven Station. 
One ae 50 kilowatts ; capacity, 10 hours.] 
Two 180-kilowatt Campbell gas-engine sets. 
Two Daniels gas-producers. 
One 20-ft. diameter gas-holder, 





ion of Electrical Engineers, November 17, 1904. 


* Taken from The Electrical Review tables. 


| 1. |Fotat Works} ea | . 
Sis Annum. Factor. per Unit. and Water. | Wages. Repairs. Cost. . | F uel Used. | Cost of Fuel. 
i | ' 
d. d. d. d. d. | | 
Chester 914 644 16.65 | 43 -09 29 -20 1.01 | Wynnstay &s. 4d. per ton 
| slack in bunkers. 
Harrow 229,462 1236 | .% ll 44 .37 Lee | | 
Hereford .. 108,815 8.45 .69 .20 .60 10 1.39 | | 
Rochdale .. 841,330 16.83 46 .04 19 14 0.83 | | 
Stefford ve é 232,694 14.40 88 Ot | 62 26 1.30 | Staffs. slack | Not known. 
Luton aa “ eS 160,844 9.90 67 04 | 29 12 1.12 | 
Averages 13.098 3.596 083 «| «4405 | «1084 | = 1.258 | | 


The steam station for a pericd took both the lighting and 
power loads. Since then the St.-Sampson gas-driven 
station has been erected to deal with the power load only, 
the current for which is delivered direct to the mains. 
It is because of the loss incurred in transforming that 
it was considered by Mr. Bird that the fairest way was 
to eed the costs per unit generated at both stations as 
well as the units sold. In the former case the loss due 
to transforming and transmission is eliminated. If the 
units sold basis only be taken, it was thought to be too 
favourable to the gas-driven plant. However, taking the 
units generated as a basis, you will see that in September 
there was an economy of the gas-driven over the steam- 
driven plant of 0.346d., and in October of 0.513d. per unit 
generated on the total works cost. 

I commend Table VI. to your careful consideration ; it 
gives much more information than is usual in such tables, 
and is of real value, as it is based on actual facts and is 
a The whole credit for it is due to Mr. Arthur 

. Bird. 

With reference to the capital cost of the two plants at 
Guernsey, I am able, by the kind permission of Messrs. 
Edmundson’s Electricity Corporation, Limited, to give 
you the following figures, so that you muy see how one 
plant compares with the other in this respect :— 


Tastr VII.—Actual Cost of Plant. 
St. PETER?PORT. Sr. SAMPSON. 
One 180-kilowatt triple engine, One 300-brake-horse-power gas- 
160 1b. working pressure, 420 engine. 
revolutions per minute, 270 One air-compressor. 
brake-horse-power. One 180-kilowatt dynamo, 250 
One 180-kilowatt dynamo. revolutions per minute. 
One boiler and superheater for Half-cost gas - producer plant 
above. and holder. 
One surface condenser, 1000 sq. One circulating water-pump. 
ft. surface, with steam-driving Half-cost pipework. 
air-pumps and motor-driven 
circulating-pump, suitable for 
txo 180-kilowatt engine sets, 
say half cost. 
One feed-pump. 
Pipes, valves, &c., for such a 
plant, say, half cost. 
Boiler, brickwork, setting, and 
suitable length of flue. 
Chimney of wrought iron, with 
suitable foundations. 
Total cost of steam plant, 3642/. Total cost of gas plant, 32001. 


No allowance is made for foundations, buildings, rough 
labour for erection, or cartage in either case, nor is there 
included the cooling-tower or any water storage in con- 
nection with condenser plant. This is balanced by water- 
storage tank for the gas plant. 


DescriPTion or St. SAMPSON’S PLANT. 

The gas-engines at St. Sampson’s station consist of 
two four-cylinder vertical engines of enclosed type, work- 
ing on the Otto cycle, each developing 300. brake horse- 
power on producer gas, the normal speed of each being 
250 revolutions per minute. The engine cylinders are 
17 in. in diameter, with a 17-in. stroke, the pistons being 
direct-coupled to a four-throw crank-shaft running in 
three bearings in the bed-plate. The sequence of the 
explosions in the cylinder commencing with the cylinder 
on the left hand is No. 1, No. 2, No. 4, and No. 3. 
Splash lubrication is adopted for oiling the crank-shaft, 
connecting-rods, pistons, and cylinders, and this has been 
found to be very effective and satisfactory. 

The whole of the valve gearing is mounted on the top of 





Two circulating water-pumps and water-storage tank. 
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300-B.-H.-P. FOUR-CYLINDER VERTICAL GAS-ENGINE AT GUERNSEY 


CONSTRUCTED BY THE CAMPBELL GAS-ENGINE COMPANY, LIMITED, ENGINEERS, HALIFAX. 


659: ¢. 





the cylinders, the cam-shaft being driven by screw-gearing | of the high-class steam-engines now made. The series | made by Messrs. T. H. and J. Daniels, of Stroud, 
i i Gloucester. In connection with the gas plant, I would 


and bevel-wheels from the crank-shaft. The exhaust- | of indicator diagrams which are given opposite illustrate 4 , 
valves and exhaust valve-box are of special construction, | this effectively and in detail. Details of governing tests | like to point out that the steam boiler used in connection 
in that they are both independently water-cooled. The | are given in the results of an official test made on one of | with it used 15 per cent. of the total coal required for the 
air-valves and valve-boxes are of the ordinary type. | the St. Sampson’s engines by Mr. Wigham and Mr. plant. This is not due to any defect in the gas plant, as 

The method of governing adopted is that known as the | Anderson, of Messrs. Edmundson’s Electricity Corpora- | tt compares favourably with any which I know of ; but 
throttle system, which is carried out exactly on the lines | tion, and Mr. Bird, of the Guernsey Electricity Tow | here, it seems to me, is one weak spot in all the gas plants 
of the steam throttle. The gas and air arrive at the | pany (Table VITI.). | hitherto used in this country. —. 
throttle-valve by separate pipes, and are mixed asthey| By the adoption of four cylinders for the gas-engines, | _My own opinion is that in the near future suction jas 


pass through the throttle-valve. The type of valve for | an equal and very favourable turning moment is secured, | plants of larger power will be adopted, thus abolishing 
the throttle depends upon the nature of the em- | while the balancing of the engine is as 


rfect as one can | the boiler and its fuel consumption, and simplifying ~ 

ployed ; but for producer gas an ordinary double-beat | get in a moving mass; but in both of these points better | gas plant generally, as this type of plant does not require 

valve is used. In the perann int of governing it | results are secured than in a three-cylinder engine. The | a steam-boiler or gas-holder. Some large plants of (1s 
y 


can besafely said, and easily proved, that the gas-engine | reasons for this will be obvious to engineers. character are already at work, the most recent exaln} les 
of the type described is at least as well governed as any| The gas plant used in connection with the engines was | being the central station for lighting and tramways at 
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300-B.-H.-P. FOUR-CYLINDER VERTICAL GAS-ENGINE AT GUERNSEY. 
CONSTRUCTED BY THE CAMPBELL GAS-ENGINE COMPANY, LIMITED, ENGINEERS, HALIFAX. 






INDICATOR DIAGRAMS FROM HEBOEN BRIDGE 
STATION GAS ENGINE 


Fig.4, 





N21. LOAD ON ENGINE 146-4 K.W. SCALE I-iSOTH 
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N22.~LOAD ON ENGINE 69-3 K.W. SCALE FI5OTH. 


Fug. 6. 
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N23. LOAD ON ENGINE 44-1 K.W. SCALE /-ISOTH. 
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TABLE VI.—Generatine Costs, GueRNsEY STREAM AND Gas-DrRIvEN STATIONS, IN PENCE, PER UNIT 
SoLpD AND GENERATED RESPECTIVELY. 
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aie we ENGINE RUNNING WITHOUT LOAD SCALE [-I5OTH, 
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Taste VITI.—S y of Results on Six Hours’ Trial 
Run, St. Sampson’s, Guernsey, September 20, 1904. 
Engine No. 2. Made by the Campbell Gas-Engine 
Company, Halifax. 

Cylinders, 17 in, in diameter, with a 17-in. stroke. Nominal 
Revolutions, 250 per minute. 

Engine started at -. ¥ +. about 9.35 a.m. 

Six hours’ trial commenced at ee 10.10 a.m. 





2 finished at .. se +o 4.10 p m. 
Units generated (wattmeter) 1120 
Average units per hour by wattmeter 186.6 kilowatts 
Maximum load 197 “s 


Average load a 4 volt and ampere ‘meters 187.8 9 
Average brake horse-power.. ne ad 280 
Dynamo efficiency es 90 per cent. 


Fuel (Producer and Boiler) Anthracite Peas. 





























May. JUNE. | JULY. AvaustT. SEPTEMBER, OcTOBER. 
peg | S | ee lla ta Se: 
| | | | | | 
Gene- | Gene- Gene- Gene- Gene- | | Gene- 
Sold. | rated. | S04. rated. | Gold. | rated. | Sele | rated. Sold. rated. | S°l¢- | rated. 
= } 
| 4. d. 6.) @ le: eee ee} d. 4° | @ 
Steam- Driven. 
Coal, per unit ae e ae 38g -69 -503 44 =| 1452 | -66 458 -74 525 | 83 .589 
Stores and water .. --| 06 | .042 -06 044 07 | .042 -06 042 ll Of. |, . 078 
Wages i os --| 26 | .184 -25 .182 .29 177- | 28 160 22 156 | .20 142 
Repairs—all plant, mains, | | | 
and buildings es od |b see -20 -146 15 002 | ..11 -076 23 | .163 | .36 .256 
Total works cost 1.20 -850 1.20 875 1.25 | .763 1.06 | .736 1.30 | .922 | 1.50 1.065 
Efficiency of distribution..} 70.6 per cent. 73 per cent. 61 pr cent. 69.5 per cent. 71 per cent. | 71 per cent. 
Units sol ee ° 37,776 32,354 32.130 41,906 39,078 38,911 
” generated “a ° 53,506 44,241 52.674 60,306 65,133 55,108 
Possible units, full load ..| 80,700 67,570 68.640 | 77,460 78.585 85,335 
Plant load-factor --| 66.3 percent. | 65.6 percent. 76.6 per cent. 78 per cent. 70 percent. | 45.6 per cent. 
Coal, units generated... | 59 Ib. 6.81 6.231b. | 4.831b 5.56 Ib. | 6,18 1b. 
Price of coal in bunkers ..! 15s. 10d. 16s. | 16s. 17s. 10d. 17s, 6d. 17s. 6d. 
Gas-Driven. 
Cal, per unit 82 =| .255 -30 | .240 30 -240 28 | .224 31 | -248 | 31 |; «4248 
Stores and water | .09 .072 18 | .104 13 104 .07 | .056 | .06 | .048 | .06 | .048 
Wages oe ee oof one - 206 19 | .152 23 | 2184 24) | «£192 -20 | .160 19 | .152 
epairs, all plant, mains,| | | | | | | 
and buildings oo]: oe 1 Vb 15 | .120 P| dame ree eee + Ga 15 .| .120 13 | 104 
Total works cost ..| .89 Py: ale any Aaa || 83 -664 76 | .608 72 -576 .69 | .552 
} 
I ticiency of distribution..| 80 percent. | 80 per cent. 80 percent. | 80 percent. 80 per cent. 80 per cent. 
nits so os oe on 18,565 26,132 29,153 31,130 35,597 40,289 
Umits generated .. | 23,206 32,665 36,441 38,913 44,496 50,361 
Possible units, full load 37,620 42,840 47,700 52,200 55,080 61,380 
Plant load-factor 62 per cent. 76 per cent. 76.5 per cent. 74.5 per cent. §1 per cent. 65.8 per cent. 
Coal, units generated 2.6 Ib. | 2.44 Ib. 2.33 Ib. } 2.19 Ib. 2.32 Ib. | 2.44 Ib, 
e of coal in bunkers ..| 18s, 6d. 188. 6d Iss. 6d. 18s. 6d. lys. 6d. | 18s. 6d. 
| 4 Dae ie een at a , 
lifference in favour of gas | 
plant per unit generated 142d 259d. 099d. 128d. 346d 513d. 
No condenser. No power load. 


S 


| the governing of the engine between its rated load—viz., 
horse-power each, and a suction gas plant of 3000 horse- | 180 kilowatts—and no load the permanent difference in 
power, are at work, The actual figures as to the cost of | speed is 24 per cent., and that there is practically no 
working are not yet available, owing to the station having | cyclical variation on a steady load. 
en at work for only afew months ; but I can speak from | 
uowledge gained by a visit to the station that everything | Hespen Brive Gas-Driven Station. 
< satisfactory, and the results will be economical. | Another installation for which my firm has been re- 
! wonder who in this country will be the first to instal sponsible is that of Hebden Bridge. The electric light- 
| gas-engine station using a suction gas plant? The diffi. ing scheme for the district was carried out to the specifi- 
ulty in introducing new things is to get some one to | cations of your esteemed President, Mr. Walter Emmott, 
ike the first attempt, and in this country I find from | M.I.E.E.,M.I.M.E. The engines consist of a four- 
‘perience it is much more difficult to do this than to | cylinder vertical gas-engine of similar size to those made 
‘ecure a similar ooportunity abroad. I may add that in| for Guernsey, but as the Hebden Bridge engine uses 


heveningen, Holland, where six gas-engines of 500 brake 


1 





Total coal used in producer au os 1664;75 Ib, 
PP oo. DOUR: . 06 ie ee 242.765 ,, 
Coal used in producer per kilowatt hour 1.48 ,, 
pe. te Ay brake horse- 
power hour .. ae Pe ws ss 9 ,, 
Coal used in producer and boiler per 
kilowatt hour ih jie re ea 1.67 ,, 
Coal used in producer and boiler per 
brake horse-power hour .. én bi 1.12 ,, 
Gas used per kilowatt hour.. v% 123 cub. ft. 
brake horse-power hour , a 


Calorific value of 1 cubic foot of gas in 
British thermal units (average of two 
tests) “a oe os ie 7d 

Approximate quantity of gas produced 


151 gross, 143 net 


by 1 1b. of coal used in producer 83 cub. ft. 
Average pressure on boiler .. zi .. 801b. per sq. in. 
Temperature of feed-water .. we .. say 67 deg. Fahr. 
Water evaporated by boiler... ba ea 14701b, 
” » »» per pound of 
coal (at 80 lb. pressure) .. ty ‘a 6.05 Ib. 
Equivalent evaporation from and at 212 
deg. Fahr. .. ale aa ae re 72 ws 
Steam used per kilowatt-hour ap 8 
- brake-horse-power hour -875 ,, 
Maximum amount of CO. observed 5.8 per cent. 
Minimum on CO, Pe 4. o 
Depth of fire in producer .. ws ne 22 in. 
Average blowing pressure (column of 
water) “ on ¥ Pri on 8} ,, 
Gas pressure near engine (when engine 
was running with load) .. ue ie 
Average revolutions of engine .. 248 per minute 
Momentary variation in speed, maximum 
load thrown off by pulling out main 
switch a 9 per cent. 


Permanent difference in speed between 
maximum load and noload_ .. ce 4 oe 
Governing .. Considered satis- 
factory 


lighting gas of 600 British thermal units value, the maxi- 
mum brake horse-power developed will be 350. Another 
engine of the horizontal ordinary type is also installed, 
but it is proposed to remove this and replace it by a four- 
cylinder vertical engine of larger power. 

The station costs of this-installation are not yet avail- 
able, owing to the short time the plant has been at work, 


oe . .. - 
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but the results of a test-run made by Mr. Emmott and 

his assistants will be of interest, and will afford a com- 

parison between the Belfast results of 1895, where the 
engines used lighting gas of equal heat value. 

TasLe 1X.—Results of Four Hours’ Test (Hebden Bridge 
Station) on 300-Brake-Horse-Power Four-Cylinder Ver- 
tical Gas-Engine. 

Makers :—The Campbell Gas-Engine Co., 

Capacity of dynamo .. ° ° os 
Maximum kilowatts generated 
Gas consumed per kilowatt-hour 


Ltd., Halifax. 
140 kilowatts 
146.4 


‘at 146.4 


hilowatts load x aie ae ba 21.93 cub. ft. 
Gas consumed per kilowatt-hour at 75 

kilowatts load : is Pm ky 26.7 * 
Heat value of gas 600 B.T.U. 


Cost of gas ay 


. 1s. 9d. per 1000 cu. ft. 
Fuel cost per un = 462d 


it generated 


Efficiency of dynamo.. o. ie re 93 per cent. 
Mechanical efficiency of combined engine 

and oppor ms os oe : os {7 = 
Thermal efficiency of engine : 33.7 ~ 


Brake horse-power developed wi 
of 146.4 kilowatts .. 210 
I would remind you that this engine was working con- 
siderably under its rated power = the above results 
were taken. Better results and efficiencies could have 
been secured if it had been possible to put more load on 
the engine. 


th load 








SOME RECENT EXPERIMENTS AT THE 
UNITED STATES MODEL BASIN.* 
3y D. W. Taytor, Naval Constructor, U.S.N. 


Tne experiments which are the subject of this paper 
have been under contemplation at the experimental model 
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basin for some time; the experiments themselves are 


FOR PROPELLER N° 10 
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namely 
| For 


quite recent, the first regular test of a model propeller 
having been made in August last. The primary object of 
the experiments was the determination of the power and 
efficiency of model propellers of the ordinary three-bladed 
type throughout the range of pitch ratio and blade area 
likely to be encountered in practice. In view, however, 
of the present tendency towards increasing speed of revo- 
lution of propellers, the experiments were extended to the 
unusually low pitch ratio of 0.4. The series of experiments 
covered 30 model propellers. They were all 16 in. in 
diameter, three-bladed, of uniform pitch, diameter of hub 
34 in., thickness of centre of blade at the root J, in., at 
the tip ,, in. The pitches used were six in number— 


»d. 














RVES 
i | 


” 


a 8 
. -? 
a ¢ 


” 


Scale for §. 


PROPELLER 


° 
CO 


“490 


6.4in., 9.6 in., 12.8 in., 16 in , 19.2 in., and 24 in. 


each pitch five widths of blade were used, the mean 


* Abstract of paper read at the twelfth meeting of the width ratios, actual total blade area, and blade area ex- 


American Society of Naval Architects and Marine En- | pressed 
| the table opposite. 


gineers, New York. 


as a fraction of the disc area, being as indicated in 
Fig. 1 shows the blade area outlines 








at first from wooden patterns, but afterwards it was fou: 


used. The propellers were of composition, and were c» ; 





simpler to use plaster-of-Paris patterns. They wer 


finished as to the face in a special machine; the backs 
the blades were finished by hand, and both backs a; 
faces were carefully smoothed with emery cloth before + 
tests. The dynamometer apparatus and methods used 
making tests are too complicated to be described in 1/ 

per. The methodsof reduction of the tests are descril ; 
in an appendix. 


I now invite your attention to the final results of t}:o 


|experiments. Figs. 2 to 4 show some typical curves 


| efficiency and of a coefficient, which I designate by =, 
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Scale for Slip per cent. 
conveniently called the power coefficient, for each of the 
30 propellers. As explained in the appendix, if P denot 
the horse-power absorbed by the propeller, d the diamet: 
of propeller in feet, and V the speed of advance of t!' 
propeller in knots, we havé 
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vs . P | thrust with 40 per cent. slip, but they did show more 
Pn ASS V?. than 100 Ib. at the highest speed experimented with. 


Evidently, then, curves of ¢, or efficiency, and of S com- The finer-pitched propellers reached 150 lb. thrust at 


Jetely characterise a given model propeller. 


vula Wi ly to ller of size similar to the | speeds of advance. ; 
a err’ ed’ the "wallets law of com- Patter the runs the propellers were carefully tested for | tact with the back of the blade as well as the face of the 


par 


prop’ 


ison connects the operations of t 





ing of the-word ‘‘pitch,” as applied to a propeller of 
uniform pitch, is the pitch of the driving-face or helicoidal 
face. The back of the blade, however, also has a pitch 


The above slips materially less than 40 per cent. for the higher | at each point, and in the conventional section it varies 


from point to point. If the water always remains in con- 


he small and large | variation of pitch. In no case was there any appreciable | blade, it would seem obvious that the pitch of the back of 
Jlers. We must look upon the’ application of the | distortion of pitch. The five propellers of 1 pitch ratio | the blade necessarily affects the operation of the propeller. 


rof ison to propellers with some suspicion until | were also tested for pitch in the machine with a weight | It is not generally realised how widely the pitch of the 
i is ‘pean dowonstented by rv between | of 50 lb. hung to each blade from its centre at a radius of | back of the blade varies from the face. Fig. 5 shows for 


model propeller experiments and full-sized propellers, but | two-thirds the maximum radius of the blade. Some of | one series of the model propellers experimented with— 
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present condition of the science it is our most | the narrow blades bent a good deal under this test, but 
© guide. 2 did not change pitch appreciably at any point, and took 
* 161n. propellers experimented with are materially | no permanent set. 
than any previous model propellers concerning} It may be well to point out the fundamental elements 
! have knowledge. Froude’s model propellers, | affecting the powers and efficiencies of propellers. They 
vented with about 20 years ago, were 8.16 in. in| are the diameter, the _e the blade area, and the shape 
r. Professor Durand’s experiments, described in | of blade.section. The latter is seldom referred to or 
f our Transactions, 1897, were made with pro- | included as a fundamental feature in propeller design, but 
“in. in diameter. A 16-in. propeller, tested as | these experiments indicate clearly that it is a thing which 
cre, is by no means a toy. Each propeller was | must be reckoned with, and that probably many unsolved 
») to a thrust of 150.1b., or a slip of 40 per cent. | puzzles in connection with propellers have been dependent 
| cllurs of the coarser pitch did not shew 150 Ib. | upon shape of the blade section, The eonventions! mean. 
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Width Developed ee 
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0.4 0.6 0.8 | 1.0/1.2 1.5 Ratio. | Area. ‘Disc Area, 
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| | 

namely, that which had a pitch ratio of unity— the varia- 
tion of pitch of the back of the blade at a section taken 
at two-thirds of the radius from the centre. For the 
finer pitch screws of the same section these variations are 
more pronounced; for the coarser pitches they are not so 
pronounced. It is seen that for propellers of 0.200 mean 
width ratio and a uniform pitch on the face of 16 in., the 
pitch of the back varies from 7.8 in. to 26.4 in. Conven- 
tionally we call the pitch of this propeller 16 in., but it 
is obvious that it is practically impossible to know what 
the real pitch is. 

I wish to direct attention to a few features of these 
results which appear worthy of remark and requirin 
explanation. In the first place we have been accustomed 
for many years to suppose that the maximum efficiency 
of the propeller varied but little from 70 per cent. These 
experiments show a maximum efficiency of propeller 
No. 28 of 78.8 per cent. While the efficiencies do not 
take account of the hub action, and are, hence, slightly 
higher throughout than if the hub action had been con- 
sidered, I am confident that the high efficiencies were 
actually obtained. It will be noted that these model 
propellers are most accurately finished, and the blades are 
comparatively thin, the thickness at the root being 0.018 
and at the tip 0.006 of the diameter. There is a steady 
falling off in efficiency as the pitch ratiois decreased. This 
was to be expected from theoretical considerations. 

Perhaps the most remarkable feature of these results is 
the disclosure of the fact that as the pitch ratio is de- 
creased the influence of the area of blade upon the results 
become progressively less, until for the propellers of very 
fine pitch ratio the narrow blades actually absorbed the 
greater power. For the propellers of 0.6 pitch ratio, 
curiously enough, at a slip of 26 per cent. it makes prac- 
tically no difference what the width of blade is, the same 

wer is absorbed by the propeller, although the narrow 

lades show somewhat greater efficiency. Below this 
slip the narrower blades absorb the greater power, just 
as for the 0.4 pitch ratio, while above this slip the wider 
blades take more power. As pitch ratio is increased 
this action becomes less and less, until for the higher 
pitch ratios experimented with the power absorbed is 
greater the wider the blade. The increase in the power 
with increasing width of blade is, even for the high 
pitches, however, much less than it should be according 
to propeller theories of which I have any knowledge. 
nother remarkable feature is the fact that as the 
pitch ratios of the propellers decrease, the power absorbed 
and efficiency at low slips are both very “frets the slip 
pay Laren upon a conventional pitch. us consider- 
ing the series of propellers from Nos. 6 to 10, it is seen 
that for the narrowest blade the efficiency at zero slip is 
66.8 per cent., while the maximum efficiency of this pro- 
peller is but 67.4 per cent. As the blade width is increased 
this effect is decreased. Of course an explanation of 
many of the features above described is the fact, alread 
pointed out, that the slip based upon conventional pitch 
1s necessarily erroneous. It would seem that the real or 
effective pitch of the propeller was a quantity which 
varied very much. For small slips the effective pitch 
would seem to be very mueh greater than the nominal 
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itch, whereas for large slips it would seem to hecome 
again. In other words, at small slips the propeller 
acts as if the following portion of the back of the blade 
was predominant, whereas at large slips it acts as if the 
leading portion of the back of the blade assumes pre- 
dominance. 

Cavitation.—It is generally recognised that model pro- 
peller experiments are of little value as regards cavitation, 
owing to the fact that model propellers working under 
the combined pressure of the air and water have a virtual 
submergence very much greater than that of full-sized 
propellers. For many of the propellers experimented 
with there seemed to be a tendency towards reduction of 
thrust and torque when tested at the 7-knot speed, but 
there was no pronounced cavitation observed, except in 
the case of No. 1 propeller when tested at 7 knots. ost 
of the propellers of this pitch ratio were tested up to 
6 knots only. Fig. 6 shows curves of thrust and torque 
plotted upon slip for propeller No. 1 for 5, 6, and 7 knots 
speed of advance. The 5-knot curves are normal. The 
6-knot curves show evidences of cavitation at about 0 per 
cent. slip and 115-Ib. thrust. The 7-knot curves show 
strong evidences of cavitation at about—15 per cent. slip 
and 80-lb. thrust. 

It will be noted that cavitation occurred at a very low 
thrust per square inch of projected area, about 4.3 Ib. for 
the 7-knot s , and that the thrust at which cavitation 
became marked was about 40 per cent. greater at 6 knots 
than at 7 knots. I feel very confident that in the case of 
this particular propeller the breaking down, which we 
call cavitation, while affected by the thrust, was strongly 
affected by two other factors—namely, the speed of revo- 
lution and the shape of the blade section. In other words, 
in this particular case the breaking down of the propeller 
was a case of cleaving the water, as when one drawsa 
stick through -water, and at a sufficiently high speed of 
revolution the propeller would have shown cavitation with 
almost no thrust. It seems reasonable to suppose that 
all cavitation is largely of the same nature, and a function 
not only of the thrust, but of the speed of revolution and 
shape of blade section, and that it could probably be miti- 
gated in many cases, or deferred by modifying suitably 
the blade section. 

As bearing upon the effect of shape of blade-section, I 
submit Figs. 7 and 8. These refer to three propellers 
Nos. 23, 28a, and 23b. No. 23 was one of the regular 
series, 16 in. in diameter, 19.2 in. pitch, 64.7 square inch 
blade, and 0.200 mean width ratio. Nos. 23a and 23) 
had the same diameter and blade area, but had sections 
as shown in Fig. 7. The pitch of the lines A, A for 23a 
was 19.2 in. In other words, the face and back of the blade 
were similarly convex. For 23 the pitch of the portion a-b 
of the face of the blades and the portion c-d of the back of 
the blade was the same—namely, 19.2in. Fig. 8shows to- 
gether the curves of efficiency and S for these three 
propellers. It is seen that for propeller 23a there is a 
slight gain of efficiency as compared with No. 23—the 
usual shape—but a marked falling off in the power utilised. 
At the slip corresponding to maximum efficiency 23a can 
utilise only about 50 per cent. as much power as No. 23. 
Propeller 23) shows a falling off in efficiency as compared 
with 23 and 23a except at very low slips, but has some- 
what more capacity for utilising power than No. 23. 
Propeller No. 23 was also run reversed, with the backs 
of the blades driving. The results are not shown on the 
curves, but the maximum efficiency shown was not as 

pat as 50 per cent. 

Fig. 8 illustrates strongly that the shape of blade sec- 
tion is a very important factor in propeller performance. 
It should be noted in this connection that fine pitched 
propellers should have as high a value of S as practicable 
in order to keep down the diameter and increase the 
pitch ratio. 


APPENDIX. 

The data of the test of one propeller comes to the 
drawing-room on some 65 to 70 separate sheets of paper, 
each properly designated by propeller and run dees 
The revolution and s of advance records are in one 
lot, and thrust and torque in a second lot. In addition to 
one sheet of each for each run with the propeller, there 
are two sheets for calibration of torque springs, and eight 
for checking the torque zero before and after each con- 
stant run series. 

The readings of the propeller revolution counter are 
stamped at intervals of advance of 32 ft., but in practice 
the last three only are used, and the sum of the successive 
differences of these three is the number of revolutions on 
the last space of 64 ft. This latter value, p, is determined 
and recorded against the number of the run for all runs 
with the propeller. 

The seconds of time taken in passing the last 64-ft. 
interval are determined by drawing a line through the 
dash at the centre of the revolution figures printed by the 
counter, and counting the number of whole seconds 
marked in that space ; then, by means of a strip of paper, 
the portion of second interval remaining between the last 
wale one and the limitirg line is transferred to and 
beyond the first limiting «ine, and then the distance 
beyond the first second interval is measured by means of 
a fractional scale. The total fractional part thus deter- 
mined is added to the whole number, and gives the com- 
plete number of seconds taken in passing the interval. 
This value ¢ is entered against its corresponding number 
for each run with the propeller. 

From the average value of i the speed of advance is 

7 OR 


determined by the formula V = °7:89, 


v 
The earlier calibrations for torque having shown that 
the relation between the tangential pull and deflection 
was correctly expressed by a straight-line plot, we need 
then to determine only one point on that line, and the 
extreme deflection needed is the point carefully deter- 





mined by several readings. ‘The ratio of total tangential 
pull to deflection in inches is determined in pairs, and the 
pairs averaged. This average is multiplied by the ratio 
of effective radius of the pull to 1 ft. and again multi- 
plied by 3, the maximum deflection experienced. This 
product is plotted over a deflection of 3in., and a line 
is drawn connecting it with the zero. This line gives 
the torque delivered to propeller corresponding to any 
recorded deflection. 

The torque zero is checked before and after each change 
of speed, and for the runs intervening the deflections to 
be recorded are corrected proportionally in accordance 
with these zero checks. The deflections of the torque 
pen are now measured for each run and corrected, and 
the torque proper is taken off correspondingly from the 
above-mentioned plot. These values of torque are subject 
to no further correction, since the dynamometer is always 
calibrated with a dummy hub in place, and are entered 
in a column of title Q on the sheet with p and ¢ according 
to the number of the run. 

The determination of the recorded thrust is simplified 
in this dynamometer from the fact that the stretch of the 
thrust spring is recorded actually on the drum. 

A line is drawn through the vibrations of the auxiliary 

en representing its average position. The distance this 

line is from the zero—where it should be if the main pen 
is to record the exact thrust—is measured, and a line drawn 
correcting the main pen by this amount. By means of a 
decimal scale, suitably divided to cover the range of 
150 lb., applied to the calibrated divisions, the corrected 
position of the main thrust pen is read and recorded in a 
column headed T!, according to the number of the run. 

This is corrected by the amount of the head end pres- 
sure on the propeller-shaft which is overcome by the pro- 
peller before any thrust can be recorded. The maximum 
amount of this correction was only 1 lb. at the 7-knot 
speed. The correction is additive, and the final thrust is 
entered in column T. 

This concludes the preliminary work of reducing the 
results to one sheet sl to plot. 

A plot is prepared, with p for abscissz, and curves of Q 
and T for each speed experimented with are then plotted 
and drawn fair. 

For the same pitch of propeller each value of p corre- 
sponds to a certain slip, and T and Q are taken off on 
even values of slip, from 20 per cent. negative to 40 per 
cent. positive, if covered by the range of the experi- 
ment, at intervals of 5 per cent. 

These results are plotted on two sheets, Q and T, of 
logarithmic plotting paper, having for abscissze the con- 
stant speeds of the experiments, and for ordinates, pounds. 
This gives curves of constant slip; and, accepting the 
theory that propeller forces vary with the square of the 
8 , these slip-lines should be straight and parallel to 
the squafe line. Various and inconsistent results were 
at times obtained at low and negative slips; but almost 
invariably above 10 per cent. or 15 per cent. positive slip 
the results were fair and consistently varying as the square 
of the speed. The curvesare drawn straight, and faired 
according to the direction of the square, and cross-faired 
at 5-knot speed. 

The faired values of thrust and torque at 5-knot speed 
for the above-mentioned slips are entered on a sheet for the 
calculation of efficiency and a power speed coefficient S. 
The selection of the 5-knot speed seemed best, as it was 
about mid-speed of those run. In plotting the results the 
7-knot spots and the 3 and 4-knot spots were seldom as 
consistent as the 5 and 6-knot spots. 

Hence, in fairing, the 5 and 6-knot spots were given 
preference. - 


For efficiency we have ¢ = - Pp’ 


where U = useful work, 
= propeller power absorbed. 
Then, if » = pitch of propeller in feet, 
R = revolutions per minute, 


s = slip of propeller, 
U _TeRG=-s)_ T (25>) 
Q 2e°7 


e= 


P 2Q7R 
then, since A 
4 64 
p =—___, or p (1-8) = -, 
p (1—s) p 
ext. 1 64_ 10.186 T 
Q, 2r p p =6Q 
The factor 
10.186 
p 


has been determined for the pitches and slips used, and 
the calculation for efficiency is thus reduced to a mini- 
mum, 

- For the determination of the coefficient S we go back 
to the propeller formula :— 


P=3n (fm) ® (a $s Xe + [Ze ) 


If V = speed of advance in knots per hour, 


¢=1-VLBV oy R = LBV 
P 


’ 


oa 1-s 
whence ¢ . 
P=3n (SY) d2(as Xe + f Ze). 
- § 


Now for three-bladed propellers n = 3, whence 
P = oases (7 # Xe + fZe) ey, 
(1 - s)8 
Putting 
s=% 8 Xe + I Ze 
a-9 





then 
P = .0093648 S d2 V3. 


Since for a given propeller S depends only upo» ¢ 
slip, a curve of § will enable us to devetinins ¢ Tor on 


Now P is also equal to 
27 QR _ 27 Q , 101.33 V 
33,000 33,000 sp (1—s)’ 
therefore 
0093648 8 d? V3 = 2 Q , 101.33 V 
33,000 p(1-s) 
8 = 27 Q x 101.33 V — 2.06025 «) 
33,000 p (1—s) x .0093648 d?, V3 p (1-3) d2 Vs 
The above expressions for P and S are general for three. 
bladed propellers. as ap 


Substitute now for V the speed of 5 knots, and 
d = 1.3333, we have eee 





whence 





C, has been calculated for the pitches and slips used and 
tabulated for use in the calculation of 8, which becomes 
quite simple. It will be found also that 


S = .007378 z 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 30th ult., the s.s. Branksome Hall, 
which has been built by Messrs. Swan, Hunter, and Wig- 
ham-Richardson, Limited, Wallsend-on-Tyne, for the 
Hall Line service of the Ellerman Lines, Limited, was 
taken out tosea for her trial trip. Dimensions of the vessel 
are :—Length over all, 386 ft.; m, extreme, 46 ft. 8 in.; 
depth, moulded., 30 ft. 5 in. The vessel has been de- 
signed to carry a dead-weight — of about 6900 tons on 
a moderate draught of water. The machinery has been 
constructed by the Wallsend Slipway and Engineering 
Company, Limited, and consists of a set of triple-expan- 
sion engines, having cylinders in., 40 in., and 69 in. 
in diameter, with a 48-in. stroke. The speed attained on 
the trial trip was 11} knots, and the behaviour of the 
vessel was in every way satisfactory. 

On Thursday, the 1st inst., the fine steel screw steamer 
Coquet, built by Sir Raylton Dixon and Co., Limited, 
Cleveland Dockyards, Middlesbrough-on-Tees, to the 
order of Messrs. Glover Brothers, for the Mercantile 
Steamship Company, Limited, of London, proceeded to 
sea for her official trials. Her principal dimensions are 
372 ft. by 50 ft. by 28.3 ft. moulded, and she has a 
dead-weight carrying capacity of about 6850 tons on a 
light draught of water. The vessel is fitted with triple- 
expansion engines by Messrs. Blair and Co., Limited, 
Stockton-on-Tees, having cylinders 25 in., 42 in., and 
68 in. in diameter, with a 45-in. stroke, supplied with 
steam by two large boilers working at 180 Ib. pressure. 





The screw steamer Dansborg, built by the Blyth Ship- 
building Company, Limited, has just been added to the 
extensive fieet of steamers under the management of Mr. 
C. K. Hansen, of Copenhagen. The vessel measures 
297 ft. in length, with a beam of 43 ft. 2in. Triple- 
expansion engines of good power have been fitted by the 
North-Eastern Marine Engineering Company, Limited, 
of Wallsend, having cylinders 22 in., 36 in., and 58 in. in 
diameter, with a 39-in. stroke, and two large boilers 
working at 160 lb. pressure. The vessel was taken to sea 
on Tuesday, the 6th inst., for trial, when, on the several 
trials over the measured mile, a good speed was main- 
tained, the ship giving every satisfaction to those in- 
terested, and the engines working smoothly. 





On Wednesday, the 7th inst., there was launched from 
the yard of the Tyne Iron-Shipbuilding Company, Li- 
mited, of Willington Quay - on - ke Sa a steel screw 
steamer, built to the order of Messrs. Donald and Taylor, 
of Glasgow, and of the following dimensions :—Length, 
331 ft.; breadth, 48 ft.; depth, moulded, 24 ft. 4} in. 
The engines, which are supplied by the Wallsend Slip- 
way and Engineering Company, Limited, are of the 
triple-expansion type, having cylinders 24 in., 40 in., and 
65 in. in diameter, with a 42-in. stroke, and working at a 
pressure of 160 1b. On leaving the ways the vessel was 
named the Santona. 








Tur Norrn-Eastexn Rarway and Hott. — The 
scheme for constructing a new pier at Sunk Island for 
dealing with the fruit and passenger traffic of the North- 
Eastern Railway, when the company obtains its steam 
vessels’ Bill, is likely to arouse a good deal of opposition 
in Hull. <A rival scheme of the Hull Town Council 
has not got beyond the stage of suggestion, _and its 
purpose, it is argued by many Hull commercial men, 
will be served by a supplemental scheme of the railway 
company in relation to the Albert Dock. This pro- 


, which has met with a good deal of favour, = 
take a portion of the foreshore of the river from jn 
Albert Dock entrance, p ing allel with the 
dock to a vanishing point on the existing foe 


line, and there construct a long and wide gh Pie 
bed of the river alongside the quay is to be dredge 
toadmit of vessels berthing alongside at all states of te 


tide, discharging cargoes, and then p ing up 
Goole, or souks fa certain cases, on the next tide. | ‘hi 
will facilitate the rapid discharge of cargoes, 4! a 


enable the dock authorities to deal with larger 4" 
than hitherte. 
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Patent on any of the mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

22,453. T. W. Barber, Wes . Carburettors. 
{1 Fig.] October 17, 1903.—According to this invention a car- 
burettor is constructed with ‘a float- ber @ and an annular 
float b. The supply of spirit to the chamber @ may be controlled 
by the float b in any convenient manner. A jet / is placed at the 
base of the central projecting portion ¢ of the cover d, and is 
surrounded by a tube m, the adjacent end of which is provided 
with air-inlet apertures n. The further end of the tube m projects 
into an air inlet p attached to the induction pipe ¢ of the motor. 
A throttle-collar r slides on the tube min such a manner that, 
when it is moved to its greatest extent in one direction, it closes 








the apertures n, and when moved to the other extreme, it closes 
the mouth of the air inlet p on the induction pipe g. Thu 
either rich gas or pure air only is admitted to the induction pipe 
q, and varying mixtures of these in the intermediate positions of 
the throttle-collar r. The throttle-collar is controlled by hand 
or by agovernor. In order to prevent water and foreign matter 
finding its way into the carburettor a trap is provided, end this 
trap is constituted by a chamber g, the upper portion of which is 
fitted with fine gauze, through which the spirit has to pass. Dirt 
and water are checked, and fall into the chamber g below the 
level of the spirit inlet f. (Accepted October 26, 1904.) 


GUNS AND EXPLOSIVES. 


20, King’s Norton Metal Company, Limited, 
and T. A. Bayliss, Westminster, and H. M. Smith, 
Abbey Wood, Kent. Fuses. [8 Figs.) September 19, 
1904.—This invention relates to the dome-shaped protecting-caps 
which protect the fuses from injury while in transit or storage, 
as well as from moisture. a is the fuse and b the protecting-cap, 
the cap being provided with an inner or secondary cap or liner ¢ 
Which fits the fuse a closely. The outer cap is of such a size that 
a space is left between the two caps, whereby a very efficient 
protection is obtained against injury to the fuse by an accidental 


3 








blow on the cap. The caps b, ¢ may be made capable of separa- 
tion, in which case they may be secured together by making a 
screw-thread on the outer part of the inner cap ¢ for an internal 
serew in the mouth of the outer cap ) to engage with. For the 
purpose of preventing the accidental detachment of the protect- 
‘os-caps from the fuses there is made in the inner cap ¢, by slit- 
ting and pressing operations, a spring tongue d, or a series of 
Spring tongues, and there is made in the body of the fuse a recess 
or undercut ledge with which the spring tongue or tongues en- 
oa ee the cap is pressed on the fuse. (Accepted October 26, 


LIFTING AND HAULING APPLIANCES. 


-| spacing of the bolt-holes, being lengthened or shortened by alter- 


pensate for any stretching of the rope whereby the may be 
readily adjusted to bring it correctly to the floor or bottom levels. 
The link pa age a plates—an upper one, @, which is attached 
to the shackle of the hoisting-rope, and two lower plates, c, which 
are adapted to be attached by bolts d to the upper plate, and 
to which are in turn attached the chains for supporting or 
suspending the cage. Transverse grooves } are formed on both 


Fig.2 


Fig.1. 
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faces of the lower part of the plate a. The two lower plates c 
have formed on their inner and upper faces a number of trans- 
verse ridges cl corresponding with the grooves b. The link thus 
formed is readily adjustable within the limits permitted by the 


ing the position of the lower plates, and the bolt holes therein 
with regard to the upper plate. (Accepted October 26, 1904.) 


27,604. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, Newcastlic-on-Tyne, and S. G. Homfray, 
Westminster. Cranes. (2 Fiys.] December 16, 1903.—In 
dealing with heavy machinery and the like it is often desirable to 
be able to lift or lower one end of the piece independently of the 
other end, in addition to having the usual power of lifting and 
lowering the piece as a whole. The object of this invention is a 
crane which will not only effect this, but which may also be used 
in the ordinary way. For this purpose the head of the jib carries 
two pulleys 0}, or sets of pulleys, at a convenient distance apart 
for two lifting-ropes or chains c, which are led around pulleys on 











Ti 


hydraulic cylinders and rams in the usual way. Each cylinder, 
with its ram and rope, forms an independent hydraulic lifting 
appliance adapted to lift half the maximum weight, whilst the jib 
is common 'to the two. With such a double crane, however, there 
would be grave danger of straining the tackle in cases where the 
two ropes were attached to the we’ ght at or near the same point, 
as it would be practically impossible to equally divide the strain 
between them. . To obviate this danger a pipe having a cock in 
it is provided connecting the two cylinders, so that in case of 
need they can be put into communication with each other and 
the pressure in them equalised, thus rendering any undue straining 
impossible. (Accepted October 26, 1904.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


18,589. A. Reichwald, London. (Duisburger Maschi- 
nenbau Actiengesellschaft, late Bechem and Keetman, Duisburg, 
Germany.) Percussive Rock-Drills. [4 Figs.) August 27, 
1904.—This invention relates to those rock-drills which have a 
spirally-grooved spindle projecting into the cylinder from one end 
thereof, and passing into the piston through a nut fixed and 
carried thereby, so that as the tool-carrying piston is reciprocated 
in a forward direction, it receives the twist due to the rifle-bar, 
while at the retrograde motion the rifle-bar is itself revolved 
about itsaxis through a small angle, so that the drill after each 






9.2 











blow is turned through this angle. The present invention refers 
to improvements in the construction of the detent mechanism by 
which the rifle-bar is locked during the motion of the piston in 
one direction. The slots 4 receive the sliding-pawls 5, which are 
recessed on their inner ends to receive springs 6, bearing against 
the bottom of the slots 4. These springs force the pawls 5 outwards 





28,141. Fraser and Chalmers, Limited. London, 
=< F. L. Whitm Belvedere, Kent. Adjus' ° 
sink. (3 Figs.) December 22. 1903.—This invention consists 
o! a construction of adjusting-link for the chains or ropes of 
‘sting-cages by which a simple adjustment is permitted to com. 


against ratchet-teeth 7, formed in the casing 8, which receives the 
head of the rifle-bar. The inclination of the teeth of the ratchet is 


the pawls 5 and the teeth 7 prevent motion in the reverse direc- 
tion, and one of the sliding pawls 5 is always iu engagement. 
(Accepted October 26, 1904.) 


MOTOR ROAD VEHICLES. 


23,003. F.T. Fletcher and W. G. Fletcher, Ilkes- 

m, Der’ 8 Re tors and Indicators. 
(3 Figs.] October 26, 1903.—This invention consists principally of 
a means of automatically creating a short-circuit or diverting or 
breaking the current in the electric ignition a us of a motor- 
propelled vehicle when the speed has reac’ any previously- 
arranged limit. 1 is the pointer of a speed-indicator, and 2 is an 
adjustable contact which is insulated from the instrument-case. 
3 is the low-tension circuit of a motor ignition device. The high- 





tension circuit contains the secondary coil 8 spar -plug 9. 
The contact 2 is in electrical connection with a point 12 in the 
7 
8 
; R 
(23098) 
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lead between the secondary coil and sparking-plug. Suppose tha 

it is desired that the speed shall not exceed 15 miles an hour, the 
contact 2 is moved so as to be against this speed on the indicator 
dial, and is clamped there. When this is reached, the 
pointer 1 will have moved round so as to indicate this speed, and 
will make contact with 2. This will cut out the sparking-plug. 
The speed will at once decrease, the pointer 1 will move back- 
wards away from the contact 2, firing will recommence, and the 
speed of the vehicle may increase until the pointer 1 again makes 
contact with 2. The speed will thus be prevented from exceeding 
15 milesan hour. (Accepted October 26, 1904.) 


22,979. C.H. Isaacs and E. F. Box, Erith, Kent. 
Clutches. [4 Figs.) October 23, 1903.—According to this 
invention the driving pulley a is mounted loosely on the motor- 
shaft b, but so as not to move in the direction of the axis of the 
shaft. The pulley is provided with a taper internal clutch-face ¢, 
and mounted on the shaft 5, so as to revolve therewith and slide 
thereon erdways, ix a correspondingly coned clutch f, The 
clutch is provided with a spring h, which is in tension and 
always tends to keep the clutch in engagement with ‘the pulley. 
Behind a washer m ani surrounding the boss of the clutch is 
mounted a lever n suitably pivoted or linked at one end. 

lever is provided witha wire p which, when pulled, tends to with- 
draw the clutch-face from engagement with the driving pulley a 





against the action of the sprisog h. In order to prevent friction 
between the lever n and washer m on the clutch when the latter 
is out of action, a bull-bearing is inte’ The spring Ah is 
carried on the end of the shaft b, which is made hollow. One 
end of the spring is attached toa pin at the bottom of the hole, 
while the other end is attached to a screw-eye ing out through 
a dished collar l, which presses against the er m on the friction 
clutch. .A clutch constructed according to this particular modi- 
fication of the invention and applied to a small motor occupies 
very little space, and the clutch, the driving pulley and shaft 
need not project more than two inches beyond the crank-casing 
in the event of the bush of the motor-shaft being flush with the 
sideofthe casing. (Accepted October 26, 1904.) 


690. A. Soames and W. Langdon-Davi Lon- 
* e-8) %.) October 0, 1903.— 


don. Gear. [3 Pig 
In change- gear, the clutch-pedal, when ‘eo -e first 
disengages the engine from the gear, and then, by a further 


movement, disengages the 'o change from one speed of 
driving to another, the al-lever i has first to be pressed smn 
by the foot to cause its arm A to first disengage the friction- 


ear. 








clutch g, and then to come against a stop on the rod o and move 
the same endwise. When so moved endwise, one or other of the 
wheels by which a shaft was previously driven from the shaft b 
becomes unclutched, and the two shafts are set free. By turning 
the rod o by the hand-lever 2 any one or other of the fingers 
which project from the rod can be brought to engage with 
one or other of the sliding sleeves on the rod }, as fully de- 





such that the head 3 of the rifle-bar can be moved with a step-by- 
step motion in the direction of the arrow, while the co-action of 


scribed in Specification No. 11,147, of 1903. When the pedal 
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is allowed to move back to its former ition, the arm i | plates k of suitable design. In this case two series of tubes d are , tion before the flames are condensed on the plates or tubes 6! the 
first moves away.from the stop.on the rod o, and sets this rod | employed, one opposite each flue, and the ends thereof are fixed boiler. The mixed fuel and air injected into the-combu-. +n. 
free to be shifted endwise by the spring 4.80 soon as the clutch- | into four distinct headers or boxes, cach free to expand oc con rac , cuamber impinges against the baflle @, with the effect tha’ :)e 
pieces on the wheel which is to be brought into action can inter- fuel and air are, or the mixture is, broken up and also en 
ick with the clutch-pieces they are to engage with, and after- considerable whirling or disturbing action-> Any fuel passi:,_ «he 
wards the friction-clutch g is allowed to become engaged, which first bafile is, owing to the action of the draught, carried ay. sgt 
can be effected gradually by not removing the ssure of the the next succeeding baffle, and so on, only: the heated ~aseg 
foot upon the pedal too suddenly. (Accepted O. r 26, 1901.) passing into the flues. (Ace2pted October 26, 1904 ) 
r 24,225. The Hon. C. A. Parsons, Neweastlc-on- 
STEAM ENGINES; BOILERS, EVAPORATORS, &c. Tync. Packing. [2 Figs.) Novembe 7, 1903.—This in ne 
18,294. J. McLaren and H. McLaren, Lecds. tivn relates to the packing of rotating shafts. In carryiny ‘he 
Steam-Gonerators. [1 Fig.) August 23, 1904.—This invention invention into effect according to the figure, and as atapte:i for 
relates to steam-generators having fire-boxes of the locomotive use in a gland for resisting. fluid pressure, a number of !?,nis. 
type, and provided with what are-known as water-bridges, which bottom rings are provided oa the rotating shaft f, which a: a3 
are inclined upwards towards the furnace-door, the interior o: running packing. Where high pressures are used, some of (i::se 
rings may be replaced by appticant’s well-known ring and yroove 


siid water-bridge being in communication with the water space 
of the generator, the part_of the fire-box beneath the water-Lr.dge 
containing the grate: and constituting the furnace proper, the 
flames agd hot gases being deflected by the water bridge and pass 
ing round its end nearest the furnace-door, into the part of th 
fire-box above the water-bridge on their way to the tubes. The posi- 
tion of the water-bridge in the fire-box renders it inconvenient to 
get at the upper part of the fire-box and tubes for fixing, exami- 
nation, cleaning, and repairs, and the object of the invention is to 
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avercome this inconvenience. According to this invention, a 
sage, aperture, or manhole a is formed through, or from the 
ower to the upper side of, the water bridge A, and in such 
position that a man can pass through it,’ or stand in the lower 
wd of the fire-box and pass his arms and the upper part of his 
ody through the passage, aperture, or manhole a, into the upper 
part of the fire-box above the water-bridge, and reach the ends of 
the tubes, or such part of -the upper part of the fire-box as may 
require attention. The passage, aperture, or manhole a may be 
either left open or be closed when the boiler is at work. If it be 
closed, the closure may. be effected in any convenient way, su -h 
as by a plug or cover of fireclay, or other suitable material, which 
may be provided with orifices or attachments by which it can be 
readily removed and put in place. (Accepted October 5, 1994.) 


18,611. A. H. Crockford, Dartford, Kent. Steam- 
Generators. [5 Figs.] August 27, 1904.—The improved gene- 
rator consists of a circular shell a having longitudinally-extending 
tubes 4 mounted in tube-plates ¢ arranged at suitable distances 
from its ends, so as to form smoke-boxes, which are each divided 
into two compartments by partitions 4. These partitions are 
arranged to press against covers i, so as to form gas-tight joints, 
asbestos or other packing being provided, if desired. The parts 
of the shell a extending beyond the tube-plates ¢ are provided 
with openings j arranged at the upper part of the compartments 
¢, f for forming communication between the said compartments 
and chimneys &, and with openings i arranged respectively cn 
opposite sides ot the lower part of the compartments g for forming 
communication between these compartments and the fire-chamber 
n. The fire chaniber extends along the underside of the shell a, 
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and is provided in the centre with a grate or furnace o having a 
fire-door and dampers. The boiler is provided with one ormore 
lateral hand-holes and with: mud-doors or hand-holes r at the 
bottoni of the tube-plates¢ at or near the centre thereof. The 
hot gases from the grate o divide into two streams, one of which 
= through the ee J into one of the compartments at the 
eft-hand ‘end of the ler and along thé tubes } to the compart- 
ment f, whence it passes to the exterior through the opening j 
and chimney &, whilst the other passes through the opening m 
into the compartment g and along the tubes } to the compart- 
ment e, and thence to the exterior through the corresponding 
opening j and chimney k. In some cases the tubes } and smoke- 
boxes may be divided into more than two sections and compart- 
ments, so as to enable the hot gases to pass more than once along 
the shell a. (Accepted October 5, 1904.) 


18,636. J. J. Tinker, Hyde, Cheshire. Super- 
heaters. [6 Figs.j August 29, 1904. - This invention relates to 
superheaters formed of loop or »ther suitably bent tubes, and 
wherein the headers or boxes are made in sections instead of in 
one long heavy piece. The improved sectional steam superheater 
header or box consists of a bottom plate a and a top plate b, 
securely fastened together by stud-bolts c, and thus readily 
detachable to facilita‘e-examination, The bottom plate a is 
perfectiy flat, and reevives the ends of the superheater tubes d, 
whilst the top plate b is blocked cap-like, and has a flange e fitting 
against the bottom plate a and holes therein through which the 
stud-b Its ¢ pasa, whereby a steam-chamber / of the smallest 
practicable capacity is preyided for the superheater tubes d. The 
cap has a hole g in the centre for connection with the steam inlet 
or outlet pipe #, as the case may be, and which is secured on to 
the top of the said plate b by means of the stud-boltsi. The 
improved steam superheater is employed with the broadside of 
its series of tubes d opposite the boiler end; for instance, as 
shown in Fig. 2, which represents the superheater installed in 
the downlake at the back end of a Lancashire boiler, the headers 
or boxes a, } simply resting loosely upon stout cast-iron downtake 











independently of any of its fellows; 7 are the inlets and m the 
outlets of the superheater, which, however, may be reversed in 
some cases, as may be found most convenient. (decepted Octo- 
ber 5, 1904.) 


den, Lancs. Air-Pumps 
Figs.) January, 21, 1904.—The object 
of the invention is to construct a combined air-pump, condenscr, 
and delivery-box, the air-pump and delivery-valves of which can 
be = meas to an — condenser. The top vessel a forms the 
condenser, and has two branches cast with it, one branch b form- 


ing an exhaust steam inlet and the other branch ¢ forming the. 


water injection inlet. d are a series of ribs and projections 
which form guides for the piston e, which works in a cylinder 
forming the air-pump barrel. A series of holes g are made round 
the bottom of the cylinder forming passages leading into the hot- 
well hk, which is furnished with a number of ribs. In the ribs are 
cast dovetail recesses, which receive the cast-‘ron guards k that 
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act as stops to the valves/. The hot-well h communicates with 
an overflow box and outlet . The pistone may be either a 
solid block or cored out for the sake of lightness and economy, 
and is preferably either cast iron or brass. The piston ¢ is con- 
nected to, and actuated by, the rod p, which passes through a 
suitable gland and stuffing-box g. The open top of the hot-well h 
is shown closed by light metal covers to prevent the splashing of 
water at times when the pump is discharging large quantities of 
air. The bottom of the piston ¢is made of the special form shown 
to form an air-chamber, so that when the piston comes in contact 
with the water, the air trap in the dished bottom forms an air 
cushion which reduces the force_of the impact. (Accepted Oc- 
tober 26, 1904.) 
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22,559. RK. S. Prinsep, London. Furnaces. [5 Figs.) 
October 19, 1903.—This invention relates to furnaces in which 

wdered fuel is used as the firing medium. According to this 
nvention the cross-sectional area of the combustion chamber is 
reduced in a rearward direction so as to baffle the fuel injected 
therein, and thereby cause the whole of the fuel to impinge upon 
the white-hot surface, ang also to keep back the heat by re- 
fractory action. In the application of the invention to water- 
tube or under fired boilers, such as those of the Roots, de 

















Mayer, Babcock and Wilcox, or other tubular type, the roof 
of the combustion-chamber may be formed in geobouind ste 

a, al, a, a®, each succeeding step projecting downwards to 
a greater extent than the immediately preceding step. The fur- 
nace may b2 lengthened to insure complete combustion by 
doubling back the combustion-chamber along the sides or over 
the top. The combustion-chamber is shown formed with a return 
portion L* along the top. The baffles or steps are, however 
arranged in any form so as to afford the necessary length of hot 
surface for acting upon the fuel and insuring complete combus- 


packing. At intervals along this gland there are formed Jari crn. 
spaces a, b, c, which are connected by pi ves to suitable s' cam. 
spaces, or, in the case of turbines, to different parts of he tur. 
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bine where the steam has expanded a greater or less degree. The 
space @ may be connected to a higher pressure point than is the 
space J, and the space cis supplied with steam from a suitable 
source or exhausts to the condenser or to a suitable ejector, so as 
to maintain always approxi ly atmospheric pressure in the 
space c. Another convenient inethod is to connect the space a to 
a part in which the steam pressure is suitable, ‘exhaust the space 
b to the condenser, and iutroduce steam to the space c, thus 
causing the flow of steam through the packing-rings to be in 
opposite directions—that is, from a to band from ec tol. (Ac- 
cepted October 26, 1904.) 
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MISCELLANEOUS. 
24,822. The New kpanded Mctal Company, 
Limited, Westminster, mdon. (J. I. Golding, New 


York, U.S.A.) Walls and Floors. [8 figs.) November 1}, 
1903.—According to this invention, the tension piece or member 
used to strengthen the cement or concrete used in the building of 
floors, walls, &c., consists of a metal bar having longitudinal 
portions which are severed and_ bent outwardly from the bar so as 
to form loops, into which the7cement or concrete will enter and 
firmly lock the bar and the cement together. 10 represents the 
concrete floor, the strengthening bars being embedded in the de- 
pending ribs 12. The strengthening-bara may be formed of flat 
metal, and severed longitudinally at intervals and between such 
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points 15 that the portions 13 at the severations may be bent 
outwardly. The portions 13 are preferably bent alternately in 
opposite directions from the plane of the bar. The bar is prefet- 
ps epee in the concrete with the bent portions 13 extending 
horizonta'ly. In this manner a series of bends or loops are formed 
in the bar and are adapted to. admit the cement so that the bar 
and cement will be locked firmly together and the weight-resist- 
ing strength of the bar will-be transmitted to the concrete. The 
loops are formed in such numbers as may be necessary. It is 
immaterial how'the loops are formed, provided the cuts whicli 
sever the parts that_are bent to form the loops are longitudinal 
of the bars and do not reduce their tensile strength to an unde- 
sirable degree. (Accepted October 5, 1904.) 


385. G. W. Sivewright, Hartlepool. Heating Ap- 
ao. (2 Figs.] December 14, 1903.—This invention has 
or its object to provide, for the pu of heating a ship's 
cabin orj other room by means of a fluid heating medium, ap)a- 
ratus wherein the transfer of heat from ‘the medium will be 
effected within a comparatively small , and the room can be 
heated more conveniently and effectually than heretofore. 
Apparatus in accordance with this invention comprises a pipe oF 
tube 1 that is compactly coiled, preferably into a conical or 
conoidal- form, is arranged within a cover or casing 2 adapted to 
radiate heat, and is adapted to be traversed by the heating 
medium. Apparatus such as described, whilst suitable for use 
with hot water, hot air, or other heat-conveying medium, is 





especially adapted for use with steam, which, when the appara‘"'s 
is suitably designed, may safely be used at the full boiler pres- 
sure and without interposing a reducing-valve between [he 
heating apparatus and the boiler. The example of apparatus |: \s- 
trated is adapted for use with high-pressure steam, the coil a” 
its casing being approximately of hemispherical form. The tue 
is so coiled that heating fluid introdu into the lowest co: 

lution of the coil will pass upward therein, and then flow down 
through an internal portion of the coil. The entrance and 
exit ends of the coil extend through the lower portion of (ve 
casing at opposite points thereof, and are provided at their ex- 
tremities and outside the casing with screwed unions 7 and stop: 





cocks 8. (Accepted October 26, 1904.) 
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WATER-POWER JV. STEAM-POWER IN 
THE BRITISH ISLES. 


By E. Ristort, Assoc. M. Inst. C.E. 


Tue last fifteen years have seen a great develop- 
ment in the utilisation of water-power in conjunc- 
tion with electricity, and if it were possible 
to obtain reliable statistics showing the amount 
of water horse-power at work in the different 
countries, such information would be very in- 
structive. Unfortunately, no such statistics are 
available, but it is possible to obtain, by indi- 
rect ways, figures which are fairly approximate. 
For instance: a statement published by a well- 
known firm of turbine-makers in Italy shows that 
they have built, since 1891, turbines for about 
250,000 horse-power for use in the country. Asno 
doubt during this period turbines have also either 
been made by other firms in Italy, or imported 
from well-known makers abroad, it is very likely 
that the amount of water-power developed in Italy 
alone is not far short of 300,000 horse-power. 

Also asemi-ofticial statement, published in France 
a short time ago, gives the amount of water-power 
utilised in that country up to date at about 500,000 
horse-power. Other similar figures have been ob- 
tained from other sources, and it is estimated that 
the total water horse-power so far developed and 
utilised in connection with electricity is something 
between one million and a half and two million 
horse-power, exclusive, of course, of all the water- 
power which is used direct for motive purposes 
without the intermediary of electricity. 

When it is considered that 12 or 15 years ago 
hardly any of these water-power installations were 
in existence, it will be seen that the development 
has been considerable, involving in such a short 
time a capital investment of something like 
50,000,0001. to 80,000,0007. in hydro-electric power 
schemes. 

The United Kingdom contributes only a very 
small amount, certainly not more than 10,000 
horse-power to this gross total of 14 to 2 million 
horse-power developed up to the present. 

No doubt this want of enterprise is due to two 
causes: Firstly, to the natural reluctance of people 
in this country to take up new things quickly ; and, 
secondly, to a prevailing idea that practically no 
water-power exists in the British Isles, and what 
there is is unsuitable for commercial development, 
especially as coal in this country is so cheap that 
there is no advantage in using water-power instead 
of steam. As this last assertion is entirely wrong, 
I now propose to examine the question in detail. 

The most natural sources of water-power are 
waterfalls, such as the falls of the Rhine, those of 
Shawinigan, Niagara, and many others. But these 
are by no means the only instances’ where water- 
power may be developed, as wherever there is a 
combination of a large watershed near to such 
geographical formation of the ground affording a 
suitable site for a reservoir, and a considerable dif- 
ference of level within a short distance of the 
storage, water-power may be developed advantage- 
ously. On the West Coast of Scotland, in Wales, 
and in the West of Ireland there are agreat many 
places where these conditions can be found, and 
where water-power can be developed just as cheaply 
as in many places abroad. 

The climatic conditions in these districts are 
very favourable to water-power, as, first of all, 
the rainfall is much larger and more uniform than 
in most places. This means that the watershed 
required for a certain amount of power is smaller 
in proportion, and also that the capacity of the 
reservoir need not be so large. For instance, it is 
quite safe to provide storage for only 100 days in 
these places, whereas in other countries it would 
be necessary to provide for 150 or even 200 days 
to avoid any risks in case of long droughts. 

Another advantage in favour of these districts is 
the uniformity of the climate, as either great heat 
or intense cold are seldom experienced. The differ- 
ence between the maximum and minimum yearly 
temperatures is comparatively small, which facili- 
tates greatly the construction of pipes and trans- 
mission lines, as the expansion and contraction of 
the metals is limited. The winters are also much 
milder, especially in the West, and, therefore, there 
is no danger to be feared on account of hard frost, 

ce. 

Another great advantage is that in the west of 
the British Isles there is not likely to be lack of 


the case in such countries as Switzerland, north of | and small units, as with light loads it is too ex- 


Italy, Canada, &c.; in fact, in all countries where | pensive to work large engines. In the case of 
snow is depended on for storage, and where, owing | water-power only large units are generally used, 
to the very cold weather in winter, the snow is/as with light loads the loss is represented by only 
held up and the rivers run nearly dry. 3 little waste in water, which, in practice, means 
I know of several water-power installations | nothing. 
abroad where it has been found necessary to have} The larger the units the more economical is 
additional steam plant in order to ensure a uniform | the plant ; and it results that, even {in the cost 
supply of power in the winter months, and also of | of the electrical portion of the plant, if there 
several other places where, as the power is used for |is any advantage, it is in favour of water-power 
electro-chemical factories, and it is not practical | installations. 
to use auxiliary steam-engines, the output of the) As regards the other portions of the capital ex- 
factories during the winter months has to be re-| penditure we have that in the case of water-power 
duced, and, consequently, a number of workpeople | this is represented by the cost of :—1. A dam. 2. 
are thrown out of employment. A water-carrier, which is generally made in the 
In this country, where a large proportion of | form of an open concrete channel or wooden trough- 
the electric energy of any power company is bound | ing, and sometimes a tunnel to take the water at 
to be used for lighting in the winter months, | the high-level to a suitable site above the low-level 
there is no risk of scarcity of water at this time of| ground. 3. The lines of pipes which convey the 
the year ; and if any drought occurs, it will be in| water under pressure to the power station situated 
the summer months, when the lighting load will be} at the low level. 4. A set of water-turbines. 
small, and, consequently, the whole load reduced. The items 1 and 2 are very variable, and I will 
Two great sources of trouble in places abroad are | refer to them hereafter ; but items 3 and 4 can be 
almost absent in this country—viz., the sand and dealt with in a few words. If the fall is high, the 
the dead leaves. Most of the mountain streams, in| pipe-line will be proportionately more expensive 
the Alps especially, carry with them sand in large} than in the case of a low fall; but on the other 
quantities, which, when the water is under high} hand, the turbines will be very much smaller, and, 
pressure, is very troublesome, as it destroys the} therefore, less expensive. 
turbines in a very short time. There is nothing of} On the other hand, turbines for low, and especi- 
the sort likely to occur in this country, as most of | ally for variable, falls are comparatively more 
the mountain streams are free from sand, and the! costly ; but the pipe-line, being much shorter, will 
peat, which gives to the water the peculiar tint in| cost less. In any case the total of these two items 
the Highlands, has no action on the turbines. is not very high, and it may be taken at from 2I. 
The dead leaves in the autumn are also a great! to 3/. per horse-power installed as an outside figure 
source of trouble ; but in most places, as in Wales | in case of fairly large installations. 
or Scotland, where water-power can be developed,| Items 1 and 2 require more consideration. They 
there are no trees; therefore no trouble arises there | may vary up to any extent, and, in fact, it is the 
on this account. cost of the dam and conduit which makes any 
When all the above points are taken into con-| water-power scheme good or bad. The cost of both 
sideration, it will be seen that the geographical | these items is absolutely independent of the amount. 
and climatic conditions prevailing in this country| of power. In cases where the flow of a large river 
are quite as favourable, if not more so, as those in| is utilised without storage, as is done in many 
any other country to the development of water-| instances, the cost of the dam or wall constructed 
power as a natural source of energy for industrial | across the river for diverting a portion of the water 
purposes. into the intake channel is generally small. Again, 
I have now to examine whether the use of|ifa large lake has a small outlet, with good rock 
water-power is as economical a way of producing | foundation, a very small dam will be sufficient to 
electric energy as other systems now generally used. | store a large amount of water; whereas in other 
Owing to the cheapness of coal in the United| places, if the lake is small and the outlet wide, a 
Kingdom and the efficiency of modern engines, it| much larger and more expensive dam will be re- 
is often stated that, there can be very little advan-| quired to store a smaller amount of water. 
tage, if any, in the use of water-power. I may refer here to three cases in which I have 
This statement is based upon the misapprehen-| been interested lately, The estimated cost of the 
sion that coal is the largest item in the cost of | three dams were respectively 30,000/., 47,0001., and 
power produced by steam or gas. This is true| 198,000/., which figures, proportionately to the 
in such localities where coal reaches very high| total continuous amount of water-power developed 
prices, owing to distances from the coal-fields and | in each case, represent 141., 61., and 131. per horse- 
difficulties of transport. Generally, however, this| power. If the power is not used continuously at its 
is not the case, and, in fact, the cost of fuel is! maximum, but with various loads at different times 
only one of the many items, and proportionately | of the day and year, the cost of the dam per horse- 
not a large one, that go to make up the total} power installed is reduced in direct proportion of 
actual cost of generating electric energy. the load-factor—viz., if the load-factor is 25 per 
It must be borne in mind that, in order to work | cent., the cost of the dam per horse-power will only 
a steam plant to the best advantage, a number of | be a quarter of the above indicated figures, 
auxiliary appliances are required, such as coal-| The same remarks apply to the cost of the con- 
handling plant, mechanical stokers, economisers, | duit, which depends not only on the amount of the 
condensing plant, besides the necessary feeding-| water to be carried, but also on its length. In some 
pumps, &c. All these items involve a large capital} cases the distance may only be a few hundred 
expenditure, with the resulting heavy maintenance | yards, but in others it may amount to several 
and depreciation. Also, it is well to remember| miles. Fora large power a distance of 4 or 5 miles 
that a steam-power factory involves much ground | is not excessive, but I doubt whether water can 
and a large building to house ‘engines, boilers, | be carried economically for power purposes to such 
and all other appliances, and also necessitates| distances as 20 or 25 miles. Some time ago a 
chimneys, &c. scheme was put forward with a water-carrier about 
In the case of water-power installations the | 25 miles long; the scheme fell through, but I feel 
station buildings are much smaller, as only space | confident that, had it been carried out, it would 
for turbines is required. The electric portion of | not have proved a success. 
the plant, and the space taken by it, must be| It is difficult to fix any absolute rule about the 
exactly the same whatever may be the source of| maximum allowable cost for dams, water-carriers, 
power ; therefore a water-power generating station | and also for the extras which generally occur in the 
must be smaller and less expensive than one where | case of water-power installations, such as diversion 
steam is the motive power. of roads, bridges, &c.; but I should say that, in my 
As regards the capital cost of the installations, in| opinion, the total cost of the hydraulic works of 
either case it is interesting to compare the figures, | any good power scheme, including the turbines, 
analysing at the same time the methods by which | should not exceed 201. per horse-power, and I may 
the expenditure isincurred. The electrical portion of |add that there are several places in the United 
the plant in any generating station is independent | Kingdom where such figure can be realised, and, in 
of the motive power used, whether steam or water, | fact, I know of some where the cost will work out 
but has to be designed suitable for the purpose for | at no more than 101. to 151. per horse-power. 
which the station is required. The bulk of this expenditure. is represented by 
If anything, the plant required in case of steam | dams, conduits, and pipes, which in practice do not 
is rather more expensive than the one in the case | depreciate at all, and the only items which depre- 
of water-power, for the reason that in practice it|ciate are the turbines (which only represent from 
has been found necessary, especially in the case of | 10s. to 20s. of the capital cost per horse-power), so 











water during the winter months, which is generally 





electric-lighting stations, to have a system of large | that it is not necessary in the case of water-power 
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installations to take the depreciation at more than 
1 per cent. per annum. 

Adding interest at 5 per cent. we find that the 
annual cost represented by interest and deprecia- 
tion on the above-stated capital expenditure will 
probably be not less than 12s. and not more than 
24s. per horse-power. The cost of labour and re- 
pairs and maintenance for such plant is very small 
indeed. 

Now we have to look into the corresponding 
figures in the case of a steam plant. Here we have 
engines, boilers, condensing plant, economisers, 
feeding pumps, coal-handling appliances, numbers 
of pipes and auxiliaries for all apparatus, coal- 
bunkers, chimneys, and, consequently, the land 
required for efficient working and the necessary 
buildings to house this plant. 

Although one hears of cheap estimates for steam- 
engines or turbines, still, when everything is taken 
into consideration, it will be seen that the cost of 
any steam-plant installation complete, as stated 
above, exclusive of electric apparatus, will not be 
less than 15/.—and probably it will be near 201. 
—per effective horse-power. This figure has been 
arrived at from actual figures of cost of some of 
the largest installations in the United Kingdom. 

As the bulk of this expenditure represents 
machinery of such character as boilers, mechanical 
stokers, pumps, «c., which deteriorate rapidly, 
and require a great deal of maintenance, it goes 
without saying that a liberal allowance must be 
made for depreciation; 5 or 6 per cent. at least 
must be allowed in this respect, which, added to 
5 per cent. interest on the capital, will give the 
annual cost in respect of interest and depreciation 
of steam plant at something between 30s. to 44s. 
per horse-power, to which will have to be added 
the running expenses. 

I do not think that for the present, at least, it 
is necessary to refer in detail to installations 
worked by gas-engines. Although gas plants have 
been found most useful in many instances, it is well 
known that in practice—and especially in the case 
of large installations—they have not been found so 
useful, reliable, and economical as ordinary steam 
plants. 

From the above comparison between water-power 
and steam plants we have that in the case of the 
former, and independent of the cost of electric 
plant, which must be the same in both cases, the 
annual cost per horse-power works out at from 12s. 
to 24s., and the running expenses are practically 
nil; whereas in the second case the same figure 
works out at from 30s. to 44s., plus the running 
expenses. 

These figures are independent of the load-factor, 
as, of course, the annual interest is always the 
same, and the depreciation will not vary to any 
large extent, whether the plant is used three, 
six, or twenty-four hours a day. The running 
expenses, on the other hand, are dependent on the 
load-factor, not only for the consumption of fuel, 
but also for labour. 

We must therefore examine the works cost per 
Board of Trade unit. Statistics of most of the 
electric installations either for lighting, power, or 
tramways purposes, are regularly published in the 
electrical papers ; and if we look to them for in- 
formation, we find that the works costs given 
per unit sold, including cost of coal and other 
fuel, oil, waste, water and stores, wages of work- 
men, and repairs and maintenance, show very dif- 
ferent results according to the size and output of 
the station and the load-factor. 

In some cases they are as high as 3d. or 4d. per 
unit ; but we have only to deal with the most 
economical ones, and we find that the lowest figures 
given in the last returns are :—0.39d., 0.44d., and 
0.41d., or an average works cost of U.413d. per unit. 
In this figure, however, are included the wages of 
the workmen looking after the electric plant, so 
we must make an allowance for that. As the total 
of the labour bill in these tiree most economical 
stations is, on an average, 0.11d. per unit, and as 
we know that in the case of a steam-power station 
the bulk of the labour is for the steam plant, we 
shall make ample allowance if we take the labour 
for the electric portion of the plant at 0.05d. The 
same may be said about repairs and maintenance, 
which work out onan average at 0.10d., and we may 
take it that no more than 0.03d. represents the 
cost of repairs and maintenance of electric plant. 

Deducting 0.05 plus0.03—viz. ,0.08 —from0.413d., 
as given above, we have that the minimum actual 
cost of running large steam plants has proved to be 








0.333d. per unit. It is well to remember that this 
figure only refers to electric stations for tramways 
which have a large and uniform load-factor. In 
all cases where lighting only is supplied, or even 
where there is a mixed load of lighting and power, 
the cost per unit is much larger. If we take a 
load-factor of 25 per cent.—which is a fair average 
for mixed loads—we can safely say that it would 
be impossible for the running expenses of a steam 
plant alone, independent of electric plant and ex- 
clusive of general expenses, to be less than 0.35d. 
per unit. 

As at 25 per cent. load-factor there are 1633 units 
per horse-power in the year, it follows that the 
running cost of such plant alone will be 47s. 8d. 
per annum, whereas in the case of water-power 
practically the whole of this expense is saved. 
Adding this figure to those above stated for 
interest and depreciation of steam plants, we see 
that we have for steam, and with a load-factor 
of 25 per cent., an annual cost of 31. 17s. 8d. to 
4l. 11s. 8d., or, say, in round figures, about 41. 
per horse-power per annum, whereas in the case of 
water-power the annual cost will not exceed Ll. 14s., 
after allowing 10s. per annum, which is an ample 
figure to allow, for the wages of the men who are 
required to look after the sluices and the turbines 
and for the annual rentals for water-rights or the 
corresponding interest on the cost of same if they 
have been bought outright. 

We have then to conclude that water-power will 
be at least 2/. per horse-power per annum more 
economical than steam-power, even when this latter 
is worked out under the most favourable condi- 
tions as regards cost of fuel and economical work- 
ing of the plant, and in case of particularly good 
water-power schemes the economy may be still 
greater. 

For purposes of comparison we might give the 
same figures worked out per Board of Trade unit 
when the load-factor is 25 per cent. We shall then 
have that the costs of working a steam plant will 
be about 0.59d. per unit ; while the cost of work- 
ing a water-power plant will not be more than 
0.25d., or an economy of about one-third of a 
penny per unit. 

In either case I refer only to the cost of the 
driving-power, which is the object of my investi- 
gation ; and if I want to get the total actual cost 
of the Board of Trade unit, the above figures must 
be increased by the annual cost represented by the 
interest and depreciation of the electric plant plus 
the cost of running the same, and also by the cost 
of distribution, and all the items of general ex- 
penses, such as offices, staff, directors, taxes, rates, 
&e. 

It may be said that in the case of large factories, 
if the electric-power installation is situated inside 
the factory, there will be no cost of distribution, as 
is the case when purchasing the energy from a 
central power installation ; but it must be borne 
in mind that the low prices referred to above have 
only been obtained with large installations of at 
least 8000 to 10,000 horse-power and large load- 
factors, and that no factory, however large, can 
possibly use such an amount of power, nor have 
such large load-factors as in the case of electric 
tramways. 

When we come to look at the cost of running 
plants of hundreds of horse-power, up to 1000 horse- 
power, we see that the cost of the steam plant, 
both as regards gapital and running expenses, is 
very much larger than that indicated by the above 
figures, so that the saving in the item of distribu- 
tion is more than counterbalanced by the extra cost 
due to the small size of the plant. 

Occasionally statements are published giving very 
low figures indeed for the cost per unit in the case 
of isolated plants. In one such statement, pub- 
lished some time ago, the works costs were given 
as low as from 0.185d. to 0.446d. per unit. It is, 
however, extraordinary that such figures should 
seriously be put forward as actual results. 

When they are carefully analysed, it will beseen 
that they only represent a small portion of the cost, 
and not the total cost per unit. For instance, in 
one case, where the plant is of about 700 or 800 
kilowatts capacity, the total annual cost of labour 
works out at 1501. per annum, and the. cost of 
repairs and maintenance at about 180/. per annum, 
and nothing whatever is taken into account for 
interest, depreciation, management, and general 
expenses. ; 
very electrical engineer with experience will, 
no doubt, agree with me that the above figures are 


quite inexact, and cannot fora single moment |e 
considered as actual figures. 

The statistics which are periodically published 
and which give the very best results obtained })y 
the managers of electric stations, aided by the 
advice of the most able consulting engineers, are 
certainly more likely to give us the actual fioure 
of cost, and represent the highest results that the 
ingenuity of the most capable engineers in this 
country can obtain, and upon such figures I hase 
my arguments with confidence. 

In conclusion it may be stated that not only is 
this country as suitable as many others (and better 
than some) for the utilisation of water-power, but if 
the locality is chosen with caution, and the scheme 
is worked out economically by competent engineers, 
electric energy can be obtained by water-power at 
a considerable less cost than by steam even when 
steam plants are worked out under the most favour- 
able conditions. 








THE ANATOMY OF BRIDGEWORK.— 
No. ITI. 
By W. H. Tuorps, Assoc. M. Inst. C.E. 
BRACING. 


Bractnc, whether to strengthen a structure 
against wind, to ensure the relative positions of its 
parts, or for any other purpose, cannot be arranged 
with too great care and regard to its possible effects. 
Forces may be induced which the connections will 
not stand, with loose rivets as a consequence, and 
inefficiency of the bracing itself; or, the connec- 
tions holding good, stresses in the main structure 
may, perhaps, be injuriously altered. 

To take a not uncommon case, let us suppose a 
bridge consisting of four main girders placed im- 
mediately under rails of ordinary gauge, and braced 
in vertical planes only, right across from one outer 
girder to the other. If the roads were loaded 
always at the same time, nothing objectionable 
would result ; but, as a fact, this will be the ex- 
ception. When one pair of girders only takes live 
load, and deflects, the bracing under the 6 ft. 
will endeavour to communicate some part of this 
load to the other pair of girders. If the 
bracing is so designed that some correctly-cal- 
culated portion of the load can be transferred 
in this manner, without over-stressing the bars and 
riveted connections, there will be no harmful con- 
sequences; but if not, the bracings will most 
probably work at the ends ; this, indeed, is what 
frequently happens. There is one other effect 
which will ensue, if the bracing is wholly efficient ; 
a certain twisting movement of the bridge will occur, 
which increases the live load upon the outer girder 
on the loaded side of the bridge to the extent of 
10 per cent., with a corresponding lifting force at 
the outer girder on the unloaded side. These 
amounts are not serious, but wholly dispose of any 
advantage it is conceived will be gained by causing 
the otherwise idle girders to act through the medium 
of the bracing. In road bridges of similar arrange- 
ment, over which heavy loads may pass on any part 
of the surface, it is clear that the use of bracing 
between girders should not be taken as justifying 
the assumption that the load is distributed over 
many girders, and correspondingly light sections 
adopted, unless the effect of twisting on the whole 
bridge is also considered, and justifies this view ; 
for, as already stated in the case of the railway 
bridge, the net result may be to increase the girder 
stresses instead of reducing them. Generally, it 
may be deduced that the better plan for railway 
bridges is to brace the girders in pairs, leaving, in 
the case supposed, no bracing between the two 
middle girders, though there will be no objection 
to connecting these by simple transverse members 
of no great stiffness, to assist in checking lateral 
vibration. For road bridges of more than five 
longitudinal girders, equally spaced, it may be 
advantageous to brace right across, the twisting 
effect with this, or a greater, number of girders not, 
as a rule, leading to any increase of load on any 
girder. Figs. 22 to 25 give the distribution of 
live load, placed as shown, for 3, 4, 5, and 6 
girders. 

It is to be observed that these statements do not 
apply to cases where there may be also a complete 
system of horizontal bracing, the effect of which, 
in conjunction with cross diagonals, may be greatly 
different, with considerable forces set up in the 
bracing, and a modification of girder stresses. 





These effects may ‘be so considerable as to call 
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for special attention in design where such an 
arrangement is adopted. 

Somewhat similar straining to that first indicated 
may occur in bracings placed between the girders 
of a bridge much on the skew. If this is, on plan, 
at right angles to the girders, as is commonly and 
properly the case, the ends will evidently be 
attached to the girders at points on their length at 
different distances from the bearings, which points, 
even with both girders loaded, deflect dissimilar 
amounts, and the bracing will, if at one end attached 
near a rigid bearing, transfer some part of the load 
from one girder to the other, notwithstanding that 


























Upon the passage of a train there was a positive 
lurching of the girder tops from side to side. The 
integrity of the bridge was really dependent upon 
such stiffness as there was in the girders, and un- 
plated floor. 

A common but indifferent method of keeping 
the top members of main girders in line is by the 
use of overhead girders alone, frequently curved 
to give the requisite clearance over the road. This 
cannot be considered as wholly inefficient, as some- 
times maintained, since it is evident that the 
closed frame formed by the floor beams, the web 
members of the main girders, and the overhead 








Fig.24. 
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both girders may be of the same span and equal 
extraneous loading. It would not be difficult to 
ascertain the amount of load so transferred from a 
consideration of the relative movements if free, and 
the loads on the two girders necessary to render 
these movements equal, if the deflections were 
simply vertical ; but as there will be some twisting 
and yielding of the girders on their seats, the cal- 
culation becomes involved. If the bracing is placed 
at about the middle of the girders, the effects 
noted will be greatly reduced ; first, because the 
difference of movements near the centre will be 
less ; second, any given difference will correspond 
to a smaller transference of load; and, third, 
because each girder will there be more free to twist 
than atthe ends. It therefore appears that bracings 
between the girders of a skew bridge should not be 
placed near the bearings, though they may be put, 
with much less risk ot injury, near the middle. 

Cross-girders on a skew bridge are subject to 
forces somewhat similar to those which may affect’ 
bracing, rendering it desirable to design their 
attachments in a manner which shall not aggravate 
the matter, but rather reduce the effects of unequal 
vertical displacement of their ends where secured 
to the main girders. 

Crossed flat bars as bracing members are objec- 
tionable on account of their tendency to rattle, 
after working loose ; but as this effect only ensues 


ONLY 


girder itself, must take a greater force to distort 
it than would be necessary to cause deformation 
of a corresponding degree, in an open frame formed 
by the omission of the overhead girder ; but it is 
not a method to be recommended, its precise utility 
is difficult to estimate, and, if the cross-girder 
attachments are of a rigid character, they tend to 
increase the stresses induced at those connec- 
tions. The latter consideration is, however, not 
applicable to this arrangement alone. All overhead 
bracing tends to this by restraining the tendency 
of the top booms to cant inwards when the floor 
beams are loaded ; and though this restraint may 
be quite harmless, it is desirable that close attention 
be given to these effects in designing bridges which 
make a complete frame more or less rigid in its 
character. ‘‘Sway” bracing, sometimes introduced 
at right angles to the bridge between opposite ver- 
ticals, tends to emphasise these effects by rendering 
the cross-section of the bridge still stiffer, besides 
making it a matter of difficulty to ascertain how 
much of the wind forces on the top boom is carried 
to the abutment by the top system of bracing, and 
how much by the floor. The writer does not, how- 
ever, mean to suggest that it cannot be used with 
propriety, but rather that extreme care is desirable 
in considering its ultimate effect on the rest of the 
structure. 





For girders of moderate depth there may be on 
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(réveted to Main Girder topflanges) 


in bracing which has first become loose (it being 
assumed that the bars in any case are connected 
where they cross), this objection is not vital, though 
greater rigidity is easily obtained by making all 
such members of a stiff section. 

_ Defective bracing between girders, from neglect 
of the very considerable forces it may be called upon 
‘o communicate, is very common ; the writer has 
seen many such cases, of which one is here illus- 
trated in Fig. 26. 

This bridge, of the section shown, and 85 ft. 
span, had a very light web structure. The bracings, 
of which there were two sets, were wholly inefli- 








cient, the end rivets being loose in enlarged holes. 


these grounds a distinct advantage in abandoning 
overhead bracing, and securing rigidity of the top 
boom, and adequate resistance to wind forces, by 
making the connection between the cross-girders 
and the web members sufficiently good to ensure, as 
a whole, a stiff U-shaped frame ; but this, with the 
ordinary. type of rocker arrangement under the 
main girder bearings, will not be entirely free from 
objection, as canting of the girders due to floor 
loading will throw extreme pressure on one end of 
the rocker. There appears to be no reason why 
the cylindrical knuckle should not in this case be 
supplanted by a cup hinge, allowing angular moye- 


The efficient stiffening of light girders, as in the’ 
case of foot-bridges, from the floor, where this is 
at the bottom flanges, renders very narrow top 
booms permissible. This is a decided advantage. 
where lightness of appearance is aimed at ; but it 
is not unusual to see an attempt made in this direc- 
tion by introducing — ates of very ample 
proportions between vertical members of the gir- 
ders, and the projecting ends of flimsy transoms,. 
carried beyond the width of the bridge proper, 
these being of a section wholly out of propor- 
tion to the brackets they are supposed to secure.’ 
Whatever may be the amount of strength re- 
quired at the point A, in Fig, 27, there should 
not be less throughout the transom from one 
girder to the other. The degree of strength and 
stiffness required in this member and in the 
vertical stiffeners is not, as a rule, great. Informa- 
tion to enable this question to be dealt with as a 
matter of calculation is somewhat scanty ; but it 
would appear to be sufficient to ensure safety that, 














grr 


Sere. 6 9 





(8543) 


for an assumed small amount of curvature in the 
compression member, the forces outwards corre- 
sponding to this curvature, due to thruat, should 
be resisted by verticals and transoms of strength 
and stiffness sufficient to restrain it from any 
further flexure. It will, of course, be necessary also’ 
to take care that the compression member is good as 
a strut between the points of restraint.. A simple 
and sufficiently precise method of dealing with this 
question is wos needed, In cases where the floor 
weight rests on the flange projection, it is also 
necessary to give the transom additional strength 
to an extent enabling it to resist the twisting effort 
between any two of these transverse members ; 
further, resistance to wind on the girder has to be 
provided in both transoms and verticals. ne 
It would seem to be hardly necessary to insist 
that bracing intended to stiffen a structure against 
wind, local crippling, or vibration, should be made 
complete, not stopping short at some point, 
because it cannot conveniently be carried further, 
as is sometimes done, unless the strength of those 
parts of the structure through which the forces 
from the bracing must be communicated to the 
abutments is sufficiently great, considered with - 
reference to other stresses in those parts which 
have also to be endured, ~ 
Bracing stopped short in this way, making only 
the central part of a bridge stiff, may have the 
effect of increasing the forces to which the un- 
stiffened end members would otherwise be liable, 
Such a structure would evidently be much stiffer 
against wind - gusts than if no bracing existed— 
the resistance to a blow would be increased ; but 
the power to maintain that greater resistance being 
confined to the limits of bracing, the unbraced 
ends would be subject to greater maximnm forces 
than if bracing were omitted, The net effect may 
still be better than with no bracing, the point raised 
being simply that of an increase of stress in parti- 
cular end members. 
In the bracing of tall piers, the rising members 
of which will be subject to any considerable stress, 
if the diagonal members are not finally secured 
when the piers are under their full load, or an 
initial stress of proper amount induced in those 
members, the effect of loading will be to render. 
them slack; so that an appreciable amount of 
movement at the top may occur before it can 
be limited by the efficient action of the bracings, 
This effect under blasts of wind or continual pas- 
sage of trains may, indeed, be dangerous, Similar 





ment of the girder bearing in any plane, 


considerations apply to the top wind bracing of deep 
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girder’ bridges; influencing also the bottom bracing 
ina contrary manner, which calls for attention in 
fixing the unit stresses for such members. 

The bracing of sea piers is very liable to slacken 
if made with pin-and-eye ends, as is often done for 
round rods. The detail presents advantages in 
erection, but is not altogether satisfactory in prac- 
tice. Such connections are continually working. 
In the finest weather, with a sea quite smooth 
but for an almost imperceptible wave movement, 
the lower parts of such structures will be found, as 
a rule, to have some slight motion. This is very 
trying to bracing; nor is there room for surprise 
when it is considered that these oscillations, 
occurring at about ten to each minute, never 
wholly cease, and amount in the course of one 
year to over five million in number. 

Bracing attached in such a manner that there 
can be no initial slack, or slack due to wear under 
endless repetitions of small amounts of stress, will 
have a much better chance to keep tight. The 
advantage presented by round rods in offering 
little surface to the water is more than negatived 
by inefficiency of the usual attachments for such 
rods. 

The writer has observed that bracing of members 
possessing some stiffness, and with good end attach- 
ments to ample surfaces, appears to stand best in 
ordinary sea-pier work. For such structures the 
bracing should consist of a few good members, with 
a solid form of attachment, rather than of a multi- 
plicity of lighter adjustable members, which will 
commonly give great trouble in maintenance, being 
very possibly also, in the case of sea-pier work, in 
unskilled hands. If round rods must be used, 
they will stand much better if made of large 
diameter. 

Before leaving the subject of bracing, it may not 
be out of place to refer to wind pressure, as this 
may so much affect the proportioning of the 
members. 

Some years since the writer had occasion to 
examine a number of structures with respect to 
their stability. Of foot-bridges from 60 ft. to 120 ft. 
long, three or four, when calculated on the basis 
recommended by tho Board of Trade as to pres- 
sures upon open-work structures, worked out at an 
overturning pressure of from 18 lb. to 22 lb. per 
square foot. These bridges had been many years 
in existence ; it is, therefore, fair to assume that no 
such wind in the direction required for overturning 
had expended its force upon them as to the whole 
surface. 

Particulars were taken in 1895 of a notice-board, 
presenting about 12 square feet of surface, which 
was blown down in the great storm af March 24 of 
that year, at Bilston, in Staffordshire. It was 
situated at the foot of a slight slope, over which 
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the wind came, striking the obstruction at right 
angles. The board was mounted on two oak posts 
of fair quality and condition, which broke near the 
ground at bolt-holes (see Fig. 28). The force 
required to do this, at 9000 lb, modulus of rupture 
—a moderate value—corresponds to 50 lb. per 
square foot on the surface exjosed above the break. 

In the same neighbourhood, at the same time, 
considerable damage was wrought in overturning 
chimney stacks, to buildings and roofs ; the general 
impression in the locality being that the storm 
was of exceptional, even unprecedented, violence. 
Bilston, it should be noted, lies high. 

At Bidston Hill, near Birkenhead, on the same 
occasion, a pressure of 27 lb. was registered. In 
another part of the country it is said to have been 
37 lb. Wind is so capricious in its effects over 


small areas as to render it probable that the 
maximum pressures have never been recorded ; but 





this is a matter of little importance where general 
stability and strength only are concerned. The 
instances cited, though by themselves insufficient 
to throw much light on the question, may be of use 
in connection with other known examples. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of. the Institution 
of Mechanical Engineers was held on Friday evening 
last, the 16th inst., at the Institution House, 
Storey’s Gate, the President, Mr. J. Hartley 
Wicksteed, occupying the chair. It will be remem- 
bered that at the last meeting, held on Friday, 
November 18, a paper by Mr. A. E. Seaton and 
Mr. A. Jude was presented, the subject being 
‘‘TImpact Tests on the Wrought Steels of Com-4 
merce.” This paper was discussed until the hour 
for adjournment had been overpassed, when Mr. 
Wicksteed announced that a paper on a somewhat 
similar subject would be presented at the next 
meeting, and further discussion on Messrs. Seaton 
and Jude’s paper would then be in order.* 


CHROME-VANADIUM STEEL. 


The paper set down for reading last Friday was 
a contribution by Captain H. Riall Sankey and 
Mr. J. Kent Smith, the title being ‘‘ Heat Treat- 
ment Experiments with Chrome-Vanadium Steel.” 
This paper we commence to print in full in our 
present issue, together with the illustrations by 
which it was accompanied. It was read by the 
Secretary in abstract, and at the conclusion of the 
reading the President asked Captain Sankey if he 
had any remarks to make. 

Captain Sankey, in response, said that there 
were a few misprints in the paper as printed, and 
these he proceeded to point out. We have made 
the necessary corrections in the paper we are pub- 
lishing in part on another page. Continuing, Cap- 
tain Sankey said that since writing the paper, he, in 
conjunction with Mr. Izod, had revised the gradation 
of the impact fractures, which would somewhat 
modify the description given in the plates; he 
would not, however, take up the time of the meet- 
ing by mentioning them in detail; he did not 
think they would cause any inconvenience. The 
om pean alteration was that ‘‘ very fine granular” 

ad been omitted, and ‘‘ fibrous” had been changed 
to “silky.” Captain Sankey next showed a box 
containing impact fractures of all the tests for Cast- 
ing 349, arranged in the order of the illustrations, 
Figs. 9 to 14, which we shall publish next week ; 
these were the specimens referring to annealing, 
soaking, water-quenching, oil-quenching, and oil- 
tempering. A red line had been drawn dividing 
the specimens, and this referred to the Ar, point ; 
all the fractures shown on one side of the red 
line—namely, those of specimens which had been 
treated below the critical Ar, temperature—were 
exactly the same —medium crystalline ; but directly 
the red line was crossed there was a change into 
granular fractures, until, at the higher temperature, 
they again became medium crystalline. Some frac- 
tures gave medium impact results and variables ; 
others, that were water-quenched, gave bad results. 
Our readers will be able to appreciate these remarks 
by reference to the paper and diagrams. As re- 
garded Reference No. 32, in Table I. (see page 
872), the speaker said that he had to report the 
result ; in the table this test was stated to be in 
progress. The figures were as follows :—The yield- 
point was 35.8 tons ; the ultimate stress, 52.7 tons ; 
the ratio, 0.68 ; the elongation, 16.5 per cent. The 
sample broke, however, quite close to the gauge- 
mark, as was shown by the specimen exhibited. 
On calculation he found that the elongation of 
2 in, would have been about 22 per cent. had 
the specimen broken in the middle. The reduc- 
tion of area was 48.2 per cent. There were two 
readings of the impact figures—they were 2.6 foot- 
pounds and 6 foot-pounds, the average being 
4.3 foot-pounds. The fracture was fine crystalline. 
The Arnold's test gave 798 alternations. This 
was in the test machine as altered, the stroke 
being 2 in. as against 14 in.; and the free 
length of test-piece was reduced, being 3{ in. in 

lace of 4in. Those apparently small differences 
in the dimensions of the sample reduced the 
alternations by nearly one-half, as was found by 
repeated experiments on some other samples. 
Therefore it was necessary to multiply 798—or, 


* See page 704 ante. 


roughly, 800—by two, bringing the result to 1600 
alternations, to compare with the figures of the 
other tests. It would thus be seen that, by reheating 
this ruined structure for 14 hours at 950 deg. Cent.. 
the tensile test was practically brought back to that 
of raw steel. The impact figure was slightly better, 
whilst the Arnold alternations were very nearly as 
good as that of raw steel. Captain Sankey took the 
opportunity to express his great appreciation of 
the kindness of Professor Arnold and Mr. McWil- 
liam in the work done in connection with his 
paper. The speaker produced the end of a 
soaked test-piece showing the fracture ; this frac- 
ture was dull, with bright patches, whilst the 
fracture of the restored structure, which was also 
produced, was very satisfactory. The impact 
fractures were also suggestive, the one being 
coarsely crystalline, and the other fine, almost 
granular. The soaking was continued for three 
hours at 1200 deg. Cent., and it was found that 
the result was not quite so bad as when soaked for 
12 hours. In making these further trials, it 
was found that the micro-sections taken from small 
buttons at the high temperature of 1200 deg. Cent. 
resulted in obtaining sections from a really decar- 
burised chrome-vanadium steel, so that the soaked 
structure (specimen 27) was in reality that of a 
chrome-vanadium steel of slightly lower carbon 
content than the steel under consideration. The 
speaker also produced the micrograph of another 
section, taken from the bulk, and the difference 
between the micro-sections from the button and 
the bulk were plainly to be seen. When soaked 
for three hours the structure was not in anything 
like so ruined a state; it was more like a raw 
steel. ‘The structure obtained with reheating for 
one to one and a half hours was very like that of 
raw steel. There were several other remarks 
which the speaker might have made on the micro- 
sections, but he thought it would be better to leave 
them to be added later on. Captain Sankey next 
referred to the twisting tests mentioned in the 
paper, and he produced the original report made 
by Messrs. Nash, of Sheffield ; but he thought this 
would be better left to be published in the Proceed- 
ings of the Institution, if it were considered desir- 
able. He, however, produced the specimens. There 
were one or two other points that might be men- 
tioned. The twisting test of a 54-ton chrome- 
vanadium steel gave a maximum shearing stress of 
44.6 tons, and the test of the 36-ton steel 38.5 tons, 
the pumber of twists being 4.63 and 4.96 respec- 
tively. The speaker made references to other 
samples, which were produced ; one had been cut, 
welded, and twisted, but the weld was not to be 
perceived. The speaker concluded his remarks by 
saying that his function in preparing the paper had 
been mainly that of a compiler ; the credit for tke 
tests was due to Mr. Kent Smith. The micro- 
sections and all the heat treatments were also due 
to Mr. Kent Smith, as well as what he might call 
the invention of the chrome-vanadium steel. 

The President, in proposing a vote of thanks to 
the authors, said that the discussion on the methods 
they brought forward could be taken together with 
the remarks on Messrs. Seaton and Jude’s paper, 
as the two subjects were analogous. Mr. Wick- 
steed next requested the Secretary to read a letter 
which had been received from Sir Henry Roscoe. 

Sir Henry Roscoe, in his letter, said that he 
much regretted not being able to attend the meet- 
ing. The subject of the paper was one which, 
naturally, greatly interested him, inasmuch as the 
uses of the metal vanadium—with which he had 
had something to do fifty years previously—had now 
become a matter of importance. He had lately 
learned that vanadium metal, containing no less 
than 82 per cent. of that element, was now being 
manufactured commercially at Llanelly. It was a 
surprising fact that substances which had hitherto 
been regarded as chemical curiosities were being 
employed industrially ; vanadium and chromium 
were startling instances of this. 

Dr. Carpenter, of the National Physical Labora- 
tory, drew attention to the following paragraph in 
the paper :—‘‘ The National Physical Laboratory 
determined the recalescence point of this steel by a 
differential method, and made the average 705 deg. 
Cent., with a temperature of maximum intensity 
of about 740 deg. Cent.” These temperatures, 
| Dr. Carpenter stated, were determined on a cooling 

curve, and it was a little puzzling to read that a 
|change which did not begin until 705 deg. Cent. 
|should be at its maximum at 740 deg. Cent. The 
jexplanation was really simple, and the speaker 
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proceeded to illustrate it by means of a sketch 
diagram on the blackboard, which we reproduce in 
Fig. 1, representing roughly the curve which was 
sent from the National Physical Laboratory to 
Captain Sankey. The vertical ordinate represented 
the absolute temperature of the metal under 
examination; the horizontal ordinate represented 
the difference of temperature between the metal 
and a cylinder of platinum cooling under the same 
conditions. The temperature at which the sharp 
change occurred was at 704 deg. Cent. The expla- 
nation was that at about 760 deg. Cent. gradual 
heat solution began in the steel; on cooling, it 
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passed through a maximum velocity of heat evolu- 
tion at about 740 deg. Cent. (as shown by the 
curve), and began to slow up at about 710 deg. 
Cent. But before the curve came back to its 
normal slope a second and rapid change set in at 
704 deg. The authors had stated in the paper that 
only one marked retardation point could be found 
either by the differential or the thermo-electric 
method. This statement was not correct. There 
were really two changes : one between 760 deg. and 
705 deg. Cent. approximately, and a second which 
took place suddenly at 705 deg. Cent. The latter 
part of the sentence quoted also appeared to the 
speaker to be not quiteclear. It seemed to indicate 
that the differential method was not thermo-electric. 
That was not the case ; both methods—that used 
by Captain Sankey and Mr. Kent Smith and that 
used at the National Physical Laboratory—were 
thermo-electric. He would add that, in view of a 
criticism that was made on the differential method 
at a meeting of the Iron and Steel Institute in 
May last, it was very satisfactory to him to find 
that the temperature of the Ar, change came out 
almost the same by Captain Sankey’s method and 
that used by the National Physical Laboratory. 
Members would notice that the steel was not the 
same in each case; in fact, the chromium in 
Casting 145 (see Table I., Reference No. 35) 
was a little lower. Referring again to the authors’ 
paper, he found it stated that the ‘‘ heat treat- 
ment at 690 deg. Cent. corresponded to the 
720 deg. Cent. treatment of the Alloys Research 
Committee.” “He did not think that statement was 
accurate, because the temperature 690 deg. Cent., 
as the authors pointed out, was below Ar,—the 
carbon change point—whereas the temperature 
720 deg. Cent. was just above the point. The 
temperature at which the change took place 
depended to a certain extent upon the rate at 
which the heating was carried out; but if the 
heating were not very rapid, the carbon change 
had already taken place at 126 deg. Cent. In view 
of the fact that the chrome-vanadium steel under- 
Went at least two critical changes, between 690 deg. 
and 500 deg., the speaker thought it would have 
been interesting if the authors had explored this 
reg'on rather more thoroughly ; but he was pleased 
to hear from them that experiments were in pro- 
yress, 

Mr, §. A. Houghton was the next speaker. He 
had made some tests for Mr. Yarrow, and he would 
Spevk on the paper by Messrs. Seaton and Jude. 
He thought the fact that the impact test results 
varied so much from the tensile tests had created a 
great deal of doubt in the minds of some as to the 








value of these tests. He considered, however, 
that the ideal way of testing a piece of steel was 
to try to break it by stresses similar to those 
to which the material would be subjected in 
actual work. The authors said that only about 
4 per cent. of an ordinary engine would be 
subjected to simple tensile stress. He thought 
that the best proof was that in considering 
breakdowns of machinery it would be found 
that there was practically no contraction of area, 
and no elongation at the fractures. This, the 
speaker thought, conclusively showed that the 
strains which did produce fracture in machinery 
were seldom those which occurred in the tensile- 
test machine. It might, of course, be argued that 
the ductility as shown by the tensile-test machine 
was a sufficient guide as to the suitability of the 
material ; but he would ask, what was the object 
of the upper limit in most specifications of steel ? 
He thought that the upper limit was introduced as 
the result of experience, engineers having found 
that ductility as represented by the tensile stress 
was not a sufficient guide in most cases. Turning 
to the notch-bar tests, many examples would be 
found in which the stresses in actual work were 
the same. He would take, for example, a part of 
machinery which probably broke down more than 
any other—he alluded to propeller shafts which 
had a liner on them; the effect of this liner was 
to produce discontinuity of strength analogous 
to the notch. In a heavy seaway, or with 
the ship in ballast, the shaft was exposed to 
very severe blows; similar effects were therefore 
experienced as were produced in the notched- 
bar tests. He had no hesitation in saying that a 
large proportion of the fractures of propeller shafts 
were due to the causes to which he had made 
reference, and not to tensile stress. It was a fact 
that engineers frequently specified iron propeller 
shafts; but even good iron was always inferior 
under the tensile test to mild steel, but under 
impact test it was superior. It seemed that engi- 
neers, by groping through experience, had arrived 
at the same results as were shown by impact testing. 
The authors had stated that these tests were not 
applicable to boiler-plates. From the theoretical 
point of view that was true; but he could give a 
remarkable instance, showing that even in the case 
of boiler-plates such tests were of use. Some time 
ago, when a large boiler was being tested by 
hydraulic pressure, the shell - plate split right 
across. Tensile tests and chemical analyses were 
made, in order to find out what was wrong with 
the plate, and all the results obtained were 
normal ; there was nothing to show anything wrong 
with the plate. He had had an opportunity of 
examining some of the plate under a microscope, 
and, though there were slight peculiarities in the 
structure, he was certain no one would have 
objected to the plate on that account, especially 
remembering the other satisfactory tests. It 
occurred to him, however, that impact testing 
might throw some light on the subject, and, by the 
courtesy of Messrs. Yarrow and Co., Mr. Marriner 
made four impact tests on this boiler-plate. Two 
test-pieces were taken from the outer part of the 
plate and having a notch on the outside, and two 
pieces were taken from the inner half, with a notch 
on the inside, about the middle part of the plate. 
One of each of these was tested in a normal condi- 
tion, and one of each was heated to a bright red, in 
a non-oxydising flame, and allowed to cool slowly. 
The results obtained were quite comparable. With 
this quality of steel about 30 blows, he understood, 
was a very good result to obtain. With the pieces 
tested in the normal condition the outer part broke 
with three blows, and the inner part with five ; 
in fact, all began to break almost with the first 
blow. Of the pieces that were annealed, the outer 
part broke with 26 blows, and the inner part 
with 18. There was in this case, therefore, clear 
evidence that the plate was brittle,'as shown by 
the impact test, although the tensile test and 
chemical analysis gave no indication whatever. 
The speaker thought that if there were no other 
evidence beyond this, it would be sufficient to show 
that impact tests should be taken into account for 
discovering brittleness in plates. “Turning to the 
microscopic part of the paper, the speaker expressed 
his appreciation of the explanation of the way in 
which fracture passed through mild steel. The 
authors appeared to look on this as a crystalline 
break ; but if it were regarded as an erratic tear, the 
explanation would seem much more simple. With 
regard to cast mild steel, the most essential con- 





dition was that it should be properly annealed ; this, 
unfortunately, was frequently not the case, the 
temperature often not being taken high enough. 
The examples that the authors had given seemed to 
bear out this view. Another point to be noticed 
in connection with the impact tests of mild steel 
was, that often there were segregations in the metal, 
with sulphur and phosphorus and earbonless bands ; 
in using tensile tests, the remainder of the steel 
masked the weak parts toa very great extent. If the 
bottom of the notch, however, came on one of these 
weak parts, a very uniform test resulted. It 
might. be an advantage or a disadvantage; that 
would depend on the use for which the steel was 
intended ; but it was a circumstance to remember 
whenever a bad result was obtained from the im- 
pact test. Impact tests were also valuable as show- 
ing brittleness, caused by overheating and largé 
crystals. He would not say all steel with large 
crystals was brittle; the tensile test was a fair 
judge of bad steel in that respect, but the impact. 
test was much better. Although he was a great 
believer in impact tests, he felt that, before any- 
thing could be done to get their importance recog- 
nised, they would have to be standardised. It was 
possible to compare tensile tests although the 
specimens might es of different sizes, but with the 
the impact test it was necessary that the piece 
should be of the same size. 

Mr. Michael Longridge wished to endorse thé 
remarks of the last speaker as to the need for 
standardisation of shock tests. All who had had to 
do with machinery must recognise that there were 
certain curious properties of steel which were not 
to be explained by reference to the tensile test and 
chemical analysis. The speaker proceeded to give 
instances. e had recently had under his notice 
a large connecting-rod bolt which had given way ; 
it did not break in the screw, but 2 in. below the 
thread part, in the place where it passed through 
the cap of the connecting-rod, and where the. 
brasses of the connecting-rod were. There was no 
shearing stress, and the tensile stress of the bolt 
where it broke must have been considerably less 
than where the screw part was. The break was 
perfectly clean, as if the bolt had been ‘cut right 
across. Another case quoted by the speaker was 
that of the link of a beam-engine, which had a 
stress according to the particular pressure on the 
piston, and, as it was a slow-running engine, the 
pressure was a guide to the real stress ; this stress 
was 40001lb. per square inch. That link also 
broke as if it were cut clean across; the other 
links were perfectly good. The speaker mentioned 
still another case. It was that of a boiler which 
had been at work fifteen years. The plate of this 
boiler split longitudinally near one of the longi- 
tudinal seams. There was no mark of heavy pone 
ing, or anything to indicate a cause of cracking; 
He sent it to Professor Arnold to be examined. The 
chemical and mechanical tests were absolutely good, 
and al] that Professor Arnold could say was that 
the plate possessed ‘‘ potential brittleness.” This 
instance showed that there was some property of 
steel which the mechanical test and chemical 
analysis did not detect. Whether the shock test 
would unmask such imperfections he could not say. 
He considered that, in any case, shock tests ought 
to be standardised, and was of opinion that a square 
bar was not suitable for this test. It was well 
known that the sharp edges of square bars might, 
if at all rough, start incipient cracks at the first 
blow, and these cracks would be extended by sub- 
sequent blows ; such a condition would not exist 
if the edges of the bars were slightly rounded, 
He therefore thought that the cylindrical piece 
would be much better. He would suggest a cylin: 
drical piece ? in. in diameter and 4 in. long (which 
would have the same resistance to bending stress ‘as 
the 4-in. square piece) with a Whitworth thread 
cut upon it. Referring to the paper by Captain 
Sankey and Mr. Kent Smith, the speaker found it 
very difficult to follow, and probably other members 
would be in the same position. It seemed to him, 
however, that the general conclusion was that if it 
were required to have resistance to shock, and at 
the same time to have resistance to alternating 
stress with the particular kind of steel referred to, 
this steel must be heated at 800 deg. Cent., or 
between 800 deg. and 900 deg. Cent., and then 
anything might be done to it, except quenching it 
in water. But if it were desirable to have resist- 
ance to alternating stresses only, it appeared that 





raw steel was as good as any other kind of steel. 
That he took to be an epitome of the paper, and 
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provement, but heating at 800 deg. Cent. give a 
certain improvement with impact tests ; at 900 deg. 
Cent. and 1000 deg. Cent. the results were still 
better, and at 1200 deg. Cent.—a temperature which 
was said to ruin steel—Brinell found that the 
impact tests gave a better result than with raw 
steel. These facts were borne out by those in 
Captain Sankey’s and Mr. Kent Smith’s paper. 
Turning to Fig. 10 of the paper read that evening, 
it would be seen that with a bar soaked at 1200 deg. 
the impact tests were distinctly better than with 
the raw steel. In view of the fact that the impact 
est gave a better result with the ruined than with 
the raw steel, it was necessary to pause before 
generally accepting as reliable the impact tests. 
The Arnold test showed that it was practically 
ruined ; the elongation, tensile strength, and other 
tests showed that the steel had been ruined ; only 
the impact test showed an apparent improvement. 
The fact that Brinell reached his results through 
a large series of tests should lead to caution in 
arriving at conclusions. Another important paper 
bearing on this subject was that by Breuil, referred 
to by Professor Turner ; this was an exhaustive re- 
search on the value of tests with notched and un- 
notched bars. Breuil came to the conclusion that 
there was no virtue in notching the bar; indeed, it 
was far better to make the drop test on a plain bar. 
How far this might be true the speaker was not pre- 
pared to say; he quoted it asa result which had been 
arrived at experimentally. Turning to Messrs. 
Sankey and Smith’s paper, there was, the speaker 
said, a rather curious result obtained with bar 
No. 10, soaked for 12 hours; the speaker thought 
it would be generally admitted that this was not 
good heat treatment; the result was a coarse 
crystalline structure, and yet it would be seen to 
have given the best result on the Arnold testing- 
machine. This further accentuated the necessity 
for more light on the value of this particular 
test ; it was certainly abnormal that a crystalline 
structure should give a high-class test. After 
calling attention to the irregularity of the authors’ 
results among themselves, Mr. Harbord went on 
to say that it was quite certain that some test 
such as those referred to was needed; the 
question was whether the notched bar test was 
the correct one. He was very glad to see that 
Messrs. Sankey and Smith to a large extent 
confirmed Mr. Stead’s results as to the restora- 
tion of over-heated steel by heat treatment ; 
everyone was acquainted with the careful work 
done by’ Mr. Stead, and the fact that these 
chrome-vanadium steels had given practically the 
same results as the carbon steels was most satisfac- 
tory. He would be glad to know to what extent 
the authors of the paper read that evening attri- 
buted the properties of this steel to vanadium, and 
how far to the chromium —to which of these 
elements the very extraordinary properties of the 
steel were due. Mr. Harbord next referred to 
the remarks made by Professor Arnold at the last 
meeting of the Institution. The Professor had 
objected to the term ‘‘eutectic,” which he stated 
he thought he had buried long ago ; evidently he 
was labouring under a misapprehension, or there 
had been a most wonderful resurrection, for it was 
a term now universally accepted by all scientific 
metallurgists. The terms ‘‘ saturated,” ‘‘ unsatu- 
rated,” and ‘‘supersaturated,” suggested by Pro- 
fessor Arnold, simply told one that the steel con- 
tained 0.89 per cent. of carbon, more than 0.89 per 
cent., or less than 0.89 per cent. To say a certain 
steel was a ‘‘saturated steel ” conveyed no idea as to 
the condition of the carbon, and the steel might be 
an annealed, quenched, or tempered steel. On the 
other hand, if a steel were said to consist entirely 
of the ‘‘eutectic,” not only was the percentage of 
the carbon indicated, but ‘also the condition of the 
carbon; the expression indicated that the steel was 
more or less in an annealed state, and also a con- 
ception was given of the whole physical structure 
of that steel. Professor Arnold then amused 
them by a very long list of terms, and conveyed 
the idea that these terms had been adopted by the 
school of metallurgists, who take different views 
on the coristitution of steel from himself, No one 
was probably better aware of the fact than Profes- 
sor Arnold that this was not the case, as they were, 
with a few. exceptions, alternative terms, simply 
suggested for consideration by a very eminent 
metallurgist, and, after careful consideration, not 
adopted, only two or three having been generally 
used. This wasa subject which should never have 
been introduced into the discussion, as it did not 


larise out of the paper, and it was not one that he 





(Mr. Harbord) would have intruded upon the Insti- | 
tution. 

Mr. A. B. Wilson, of Belfast, said that the paper 
which had just been heard, taken in conjunction 
with the remarks of Mr. Longridge, was calculated 
to make a practical engineer feel somewhat uncom- 
fortable in regard to the use of steel. Members 
had seen the variable results from impact tests of 
steels of apparently similar description. He would 
call attention to column 12 of Table I. in the paper 
that had been read. In one particular material 
there were ranges from 0.7 to 5.9 foot-pounds ab- 
sorbed in the impact test. Mr. Longridge had 
indicated what happened in actual practice. It 
might or might not be that this means of testing 
steel showed what were the particular qualities of 
the material. It might be agreed that all possible 
care had been given to the preparation of the 
samples, and yet there was this variation. The 
micro-photographs indicated that the fibre, or 
granules, the composition of the pearlite or ferrite, 
was, in different mixtures, of different sizes of 
granules. It appeared to the speaker that there 
were only three issues to be considered. The first 
supposed that the pieces had been incorrectly 
made, when varying results would follow; the 
second, that the steel itself might vary ; and the 
third, that the quality of the steel, as shown by 
the micro-photograph, was of such a condition that 
the edge of the curve which had been cut in 
the section happened to go into what might be 
called brittle steel. Turning to Fig. 9, Test No. 15, 
there would be seen to be an exceedingly high 
impact test, but the micro-photograph had a cloudy 
appearance; whilst in sample 4, Fig. 11, it 
would be seen that a bad impact test had resulted, 
and that there was an absolute distinction beween 
this micro-photograph and that last named. The 
speaker thought, therefore, that the test which 
had been used was one which was probably de- 
stined to influence the selection of steel for all 
purposes where percussion or sudden strain was 
likely to arise, and that the cloudy appearance of 
the micro-photograph might, without further in- 
vestigation, point to the proper quality of steel. 
He considered it inconceivable that the nicks cut in 
the steel should go through such a large range as 
that of the experiments mentioned. 

Dr. Stanton referred to his remarks on the paper 
read at the previous meeting, which he would con- 
firm. He considered that the impact test to de- 
struction did not form an accurate measure of the 
resistance of the material to shock, from an engi- 
neering point of view—that was to say, shock which 
did not cause permanent deformation. He would 
take as an illustration a case in which two exactly 
similar bars were tested by impact; one might break 
in twenty blows, and the other in two ; or, tested by 
another method, one might absorb 20 foot-pounds of 
energy, and the other 2 foot-pounds. He wouldask, 
How much better was the former than the ‘latter ? 
Was it ten times better? He did not think the 
question could be answered unless the ratio of the 
proof shock to the ultimate shock were determined ; 
and that ratio, he considered, was not a.known con- 
stant. In the case of an ordinary tensile test, it was 
known that the proof stress varied from 30 per cent. 
to 70 per cent. of the ultimate stress. Much more 
would the variation be in cases of shock, because the 
proof shock would depend on the square of the 
stress at the elastic limit, and not on the simple 
power. It might be said that it was expecting too, 
much to ask for the measure of theresistance toshock ; 
it should be sufficient to know which of the two 
materials was superior to the other. Some experi- 
ments that had been made at the National Physical 
Laboratory, however, gave reason to doubt even if 
this test could be relied on in some cases. By the 
kindness of Messrs. Belliss and Morcom and Mr. 
Jude he had been supplied with five or six samples 
of steel which differed considerably from each other 
in shock stfength. Taking two of Mr. Jude’s experi- 
ments, ene sample of steel broke at one blow, and the 
other broke after forty-three blows ; and yet a 5 
men taken from the bar which broke at one blow 
stood a shock, often repeated, 50 per cent. greater 
than the shock which caused a definite permanent 
set on the bar which stood forty-three blows. The 
second point the speaker would make was that re- 
sistance to shock could be definitely measured by 
tensile-test experiments in which a good extenso- 
meter was used. He had calculated the proof resili- 
ence of the bars which Messrs. Belliss and Morcom 





had supplied. The bars were then tested under 


direct impact, with a shock which was equal to the 
amount of the proof resilience, and in no case was 
there any permanent deformation. On increasing 
that shock by 25 per cent. there was evidence of per. 
manent set. He considered that the question of 
elastic strength had been a good deal neglected. It 
was quite common to come across elaborate papers 
on the testing of materials in which the word ‘elas- 
ticity” did not occur at all, and yet he took it to be a 
truism that the machines which engineers designed 
were able to continue their work owing to the fac: 
that they were made from elastic material, and, 
therefore, that the parts of which they were made 
would stand a certain amount of shock without 
injury. Elaborate investigations on the plasticity 
of material were, to practical engineers, of less im- 
portance than the actual elastic strength. 

Mr. Blount said it was eminently desirable that 
there should be added to methods of testing any- 
thing that was competent to tell us what was the 
cause of defect in individual specimens of steel. 
Lately, microscopic work had been added to other 
methods of investigation, and fairly recently shock 
tests had come into common use. The speaker con- 
sidered that the shock test showed something valu- 
able. He thought it was wrong to regard mild 
structural steel as a homogeneous material. The 
speaker also referred to the desirability of standard- 
isation of tests. 

Mr. Wicksteed, in closing the discussion, said 
that he would have to be abrupt in order to save 
time; and although the late hour would pre- 
clude other speakers from being heard, he hoped 
that communications would be sent to the Secre- 
tary in writing, to be incorporated in the Procced- 
ings. He did not think impact had the slightest 
effect on a piece in breaking, and he did not think 
impact ona notched piece would tell anything that 
could not be eyually well told by staticloading. He 
would refer to the experiments made by Colonel 
Maitland in 1867, which, he feared, were not read as 
widely as they might be with advantage. The Pre- 
sident then proceeded to quote from Colonel Mait- 
land’s paper, read before the Institution of Civil 
Engineers. The extract was as follows :—‘‘ A strong 
tube was prepared by being accurately bored, and 
furnished in the middle with a radial vent and a 
radial pressure-gauge. Plugs of steel, fitting the 
bore of the tube, were screwed on to each end of 
the specimen. These plugs were fixed in the 
tube, the annular space around the specimen being 
filled in some cases with quick-burning powder, and 
in others with gun-cotton air-spaced. On the charges 
being exploded through the vent the plugs were 
driven violently out of the tube in opposite direc- 
tions, each carrying one half of the specimen. The 
elongations under these tests varied from 47 per 
cent. to 62 per cent. The fracture in all cases was 
silky and fibrous. With the largest charges of 
gun-cotton tried, giving presumably the most sudden 
strain, the specimen in several cases broke in two 
places, the central piece being cigar-shaped. This 
unexpected result, of increased suddenness of strain 
giving increased elongation, is probably due to the 
metal not having time to settle, as it were, in what 
spot to break. Under gradual tension the specimen 
was stretched very locally, and broke at the spot 
least able to sustain the strain. Under sudden 
tension the specimen stretched all over the opera- 
tive part.” 

The speaker proceeded to take as his text a 
remark of Captain Sankey and Mr. Kent Smith. 
Phey said, in a characteristic sentence, that “‘in 
both cases the steel was oil-qienched, and the 
differences in the tensile tests are inconsider- 
able, excepting as regarded reduction of area.” 
The President here referred to the diagrams which 
he had placed on the walls of the theatre. One of 
these (Fig. 2, on the next page) was a sy omen 
diagram of a piece which reached the strength limit 
at a point which he defined, and which is indicated by 
the letter A, and then reduced its area by 50 per 
cent. Another diagram (Fig. 3) referred to a piece 
of material which went up to the higher strength 
limit, and then broke, without reducing its area 
locally. The latter would be brittle material, and 
the former would be ductile material. It was pos- 
sible to draw the distinction just as well without 
the notch as with the notch ; notching the speci- 
men simply made it break locally. It might be 
supposed that an unnotched bar broke where it 
chose to break—locally at a constricted area, for 
instance. If a piece of bar 8 in. long would reduc- 
uniformly 50 per cent., it would elongate 100 per 
cent. Therefore, if a bar were reduced all over its 
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length—which would be getting all the work out 
of the bar that was in it—the bar would give 8 in. 
before it would rupture the particles asunder. Ina 
bar 8 in. long there would then be, instead of 2} in. 
extension, an extension of 8 in. This result was 
plotted on the diagram, Fig. 2, to exactly the 
same scale as the usual part of the diagram, Fig. 3. 
The area of the usual diagram showed 53 inch-tons, 
but the extended area showed 173 inch-tons. That 
would bring home the significance of local exten- 
sion, which was alluded to in the paper asif it were 
not much to. be regarded, and by Messrs. Seaton 
and Jude was not mentioned at all. It was, how- 
ever, Mr. Wicksteed said, the particular point 
which marked the difference between materials that 
would or would not stand nicking. Whether the 
stress were by impact, or by a steady transverse 
stress, was not of the slightest importance. The 
material would stand the amount of work which 


it had in it, as shown by the whole area of the! 
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that it could hardly be seen in the figure. The 
characteristics followed each other roughly. The 
speaker then referred to sample No. 46, in Fig. 14 
of the paper, where it wera be found that the 
highest line showing the number of blows corres- 
ponded with the highest line showing the percentage 
of reduction of area. 

Mr. A. E. Seaton, in replying to the discussion, 
said he would be brief, as the hour was late ; but he 
and his colleague would contribute a few remarks 
to be added to the report of the discussion. There 
were, however, one or two points to which he 
would refer at once. He would point out first 
that the credit of the work was chiefly due to 
Mr. Jude; in fact, he (the speaker) had mainly 
occupied himself in the task of compilation. He 
was pleased that Professor Arnold had opened the 
discussion, as it was really from Professor Arnold 
that he had learned how structures might be 
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examined. That led up to what Mr. Longridge 
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diagram, Fig. 2, if every section of the material 
was stretched up to the point when the particles 
would no longer cohere. The speaker arrived’ at 
this conclusion. by a study of Captain Sankey 
and Mr. Kent Smith’s paper. Referring to 
Fig. 9 of the paper, and confining his attention to 
percentage of reduction of area, Mr. Wicksteed 
noticed that the sample in the raw state at 
the left hand of that figure had a low percentage 
o: reduction of area. Progressing from 500 deg., 
620 deg., and 690 deg., the point 715 deg. Cent. 
Wes reached, where would be seen the higher line 
representing the impact test and the higher line 
Te, resenting the reduction of area. Passing to the 
pent 800 deg. Cent. the next highest results were 
reached, as indicated on the diagram, and there 
Was a descent until the point 1100 deg. Cent. 
W's reached. In the experiments illustrated in 
Fis. 10 of the paper, the same thing occurred. 
Working up the strength to 715 deg. Cent., where 
the higher line denoting impact occurred, there was 
also higher reduction of area. In Fig. 10, again, the 
Same thing was conspicuous ; the reduction of area 
at 1200 deg. Cent. was but 1.5 per cent.—so small 
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had said. He also had had an unfortunate ex- 
perience in steel boiler-plates, supplied by one of 
the best steel-makers in the kingdom. These plates 
failed under water-pressure before the test point 
was reached. The shell had split from end to end 
in avery curious way; the split had not commenced 
at the rivet-holes, but had avoided them. He had 
the plates very carefully analysed by four or five 
different chemists, and mechanical tests were made 
in the tensile testing-machine ; Professor Arnold 
also examined the structure of the metal microscopi- 
cally. The chemical and mechanical tests were satis- 
factory, and all Professor Arnold could say was 
that there was a slight excess of sulphur, which 
was in pieces of dangerous form, but not sufficiently 
so to account for the accident. This was one of 
many mysterious fractures of steel’ which came 
under his notice. A good deal had been said that 
eveniny about notched bars, and the President had 
given his views. Mr. Jude and he were engineers, 
and had not a great deal of time to spend in 
making tests, but had to content themselves with 
the method which appeared satisfactory for the 
purpose, and could be carried out in the time 
available. At the same time he and Mr. Jude were 
not giving up the idea that the notched bar was 
really a criterion test of steel subject to shock ; 
what they did maintain was that a material used 
for purposes involving dynamic stress should be 
tested by similar action. It was found in regular 
practice that an accident was the result of the 
repetition of a large number of comparatively small 
but similar shocks; parts were generally broken 
after a comparatively small shock had been applied 
some thousands of times. It was thought better, 
therefore, to test the parts by comparatively small 
shocks repeated a great number of times. For that 
reason the weight that was used in their impact 
testing-machine was very much less than that 
employed on Mr. Yarrow’s machine. The authors 
also considered that their method discriminated 
better, as with the heavy weight used by Mr. 
Yarrow a good steel might fracture; that was 
shown by the experiments made by Mr. Harold 
Yarrow at the previous meeting, when a piece 
broke at one blow. They thought that only the 
very worst description of steel would break at one 
blow, and hence, with the methods set forth in the 
paper, it was possible to test lower grades of steel 
than could be dealt with in Mr. Yarrow’s machine. 


test-bar was better than the square one, but from 
motives of cheapness they had used the latter, and 
they found these bars to answer perfectly well for 
the purpose for which they were required. Mr. 
Harbord had asked whether great variation had been 
found ; with the exception of bright cold-drawn bars, 
they had not found variation. Their practice was to 
make two test-pieces from a bar, taken one from each 
end, and sometimes a test-piece was taken from the 
middle. In the case of bright steel great variation 
had been found. The use of the notch was justified 
because in nearly every engineering structure there 
was something analogous to it, although not so 
sharp or pronounced as the nick would be in a 
notched bar. Reference had been made to a steel 
propeller shaft with a casing on it, and this would 
be analogous to the notch in the test-bar. There 
was hardly a part—especially a moving part—in an 
engine which was not more or less nicked. Coming 
to microscopical matters, it would be found that 
the scratches of the file, or marks of the turning- 
tool, were all notches, and sometimes they were 
notches of considerable magnitude ; steel, in general 
practice, was therefore practically in a notched 
state. He quite endorsed the demand for stan- 
dardisation of tests. The paper simply stated that 
with the special machine used certain steels had 
stood a certain number at Wows; it was’ not, 
however, suggested that because one steel stood 
twenty-four blows and another only six, that the 
former was four times as strong as the latter ; but 
he and Mr. Jude did maintain that a steel which 
broke only after the larger number of blows was 
superior to the other. Further investigation would, 
no doubt, enable some system of standardisation to 
he evolved, and some inventor—possibly the Presi- 
dent—would bring before the Institution a machine 
which would be taken as a standard one jor the 
test. In the design of their machine they had 
aimed at producing a result which would enable the 
specimens to be broken without any appreciable 
degree of bending, so that the fracture would be 
due entirely to the shock. In the case of a speci; 
men secured in a vice, projecting 2 in., and having 
a weight on it, the result would be partly due te 
shock and partly to bending. This, the speaker 
considered, was to be deprecated, because it would 
not be possible to tell whether it was bending or 
whether it was shock that produced the result. He 
would explain that the term ‘‘fancy steel” had 
been used in the paper not to cast reflections on 
the many excellent samples of steel that had been 
put before them, but simply to make a distinction 
between the ordinary steel supplied industrially and 
that prepared specially for laboratory purposes. 
Sir William White appeared to think that there 
was no necessity to continue testing after it had 
once been ascertained what the steel was like ; but 
if Sir William went to some of the older works, he 
would find it very necessary to continue testing in 
order to secure uniformity of delivery. 

Mr. Kent Smith, in replying to the remarks that 
had been made on the paper by Captain Sankey and 
himself, said that he hoped to deal with most of the 

oints alluded to in writing, as the hour was so late. 
here were, however, one or two matters on which 
he would like to speak. Dr. Carpenter had, quite 
rightly, criticised the term ‘‘ thermo-electric.” The 
aper did not mean to imply that the National 
hysical Laboratory had not used the thermo-elec- 
tric method, and perhaps a better term would have 
been ‘‘ electric resistance method.” Dr. Carpenter 
had said that the test would be interesting at or 
about the actual critical temperature. Tests 
been actually started with very small variations of 
temperature — for instance, 690 deg., 700 deg., 
710 deg., and 720 deg. Cent., and so on; and he 
hoped to have the results in time to put them 
in the printed report of the paper. . Long- 
ridge had said that if the paper were boiled 
down, its residual meaning would be that when 
resistance to alternations only were needed, raw 
steel should be used, but if resistance to alter- 
nations and impact were wanted, annealed steel 
should be used. He quite agreed with that, 
but there was still one other matter. If an 
extreme point were needed, extreme elastic re- 
sistance combined with static ductility and with 
alternations of stress, raw steel should be used; 
if it were desirable to sacrifice some of the resist- 
ance to static ductility, and to have a lot of impact 
resistance, then annealed steel should te used; 
but if both combined were needed, then oil-tem- 
pering at 900 deg. to 600 deg. Cent. should be 





He agreed with Mr. Longridge that the circular | 


adopted. Mr. Harbord had mentioned Briuell’s 
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sleeves,’ the stern-tube being sealed at the outer 
end,.and provision made for-the tube to be filled 
with oil. The stern bearings of shafts were now 
increased in length, and in some vessels high-power 
flexible couplings had been fitted in the line shaft- 
ing ; but it was objected that unless the very best 
workmanship were put in, surfaces would wear 
rapidly, and cause considerable noise and jar. 
The condenser seemed to the author to be the 
part of the machine which had changed least in the 
evolution of the marine engine; the principal 
alteration had been the detachment from the main 
structure of the engine. Surface-condensers gave 
serious trouble from leaking and faulty tubes, 
and, so far, the results of experiments had not 
been very encouraging in this direction. Usually 
the under sides of the tubes were eaten away in 
spots and pin-holed, it being considered by some that 
the explanation was that the tubes were not alto- 
gether homogeneous. The screwed-in gland was most 
commonly used for tubes, but the material employed 
in packing the tube-ends had changed frequently, 
and had given considerable trouble ; rubber rings, 
fibre rings, wicks, cotton lacing, and lacing soaked 
in linseed oil, had all been tried in turn. Experi- 
ence showed that lacing soaked in oil, and properly 
packed in place, made the most satisfactory job, and 
lasted well under the various changes of tempera- 
ture. Wooden ferrules soaked in oil were a cheaper 
method of packing ; but if the condenser remained 
dry for any length of time, the ferrules shrank and 
split. The author further pointed out the effect 
of the bad quality of water sent through the con- 
denser, when docking a vessel, or when proceeding 
up and down a river. The churning of the water 
caused the liberation of gases caused by sewage 
contamination, and these gases produced conditions 
inimical to the life of the tubes, the foul and active 
matter remaining in them until the vessel left port. 
It was during this time, the author was firmly con- 
vinced, that most of the mischief occurred. He 
suggested some simple means for washing out and 
draining the condenser. The author acknowledged 
that defective insulation in vessels fitted with elec- 
tric installations might be the cause of deteriora- 
tion in condenser tubes; but it was best not to take 
this as being the only cause. There did not seem 
any reason why the electric current should single out 
the tubes for attack when there were other metals 
of almost the same composition which did not suffer 
to anything like the same extent. The scouring of 
the condenser tube-plates was referred to, but that, 
the paper stated, seldom amounted to anything 
serious. The author considered that the use of 
oil in- cylinder lubrication had little connection 
with the question, as mineral oils were now almost 
exclusively used. Further, the defect in the con- 
denser tubes was nearly always found on the 
interior. 

The paper next treated upon the defects in 
boilers, it being stated that the high-pressure 
Scotch boiler was generally agreed to have reached 
its limit in size, thickness of plate, and pressure. 
Although a few boilers of reduced diameter had 
been built for pressures up to 267 lb. per square 


i 


doubted benefit. 
Finland, in which the builders had the whole of the 
combustion chambers of one boiler welded through- 
out, 
of the furnace to the back tube-plates ; this | 
was found a highly satisfactory job. The case| 
of the nuts and stay-bolts being burnt 
had been met by doing away with the nuts that 
were in a direct line with the furnace, and revert- 


over. 
closely together was pointed out. 


sufficiently great to allow the plating to be properly 
laid up, and a-good riveted connection made with- 
out resorting to the use of tap-bolts or other make- 
shifts. 

The other most frequent source of weakness 
was the riveting of the furnace-crown to the back 
tube-plate, as shown in Fig. 2. This joint was in 
many cases double riveted, with two thicknesses of 
the material, of a breadth sufficient for a double- 
riveted joint exposed to the hottest part of the 
flame. [t was found extremely difficult to keep 
the joint tight, as the part of the plating exposed 
became overheated and weakened, and the move- 
ment resulting from this overheating gave rise to 
extensive leakage. A single riveted joint had been 
found to stand perfectly well at this part, and there 
was no reason why itshould not do so if the spacing 
of the riveting were properly designed, and the 
work were of the best quality. It was at this part 
that protection by firebrick block was urgently re- 
quired. When the voyage was short and the blocks 
could be frequently renewed, they were an un- 





























The author referred to the tins | 
the only riveting being the attachment 
off | 
ng to the old process of riveting the stay-ends 


The undesirability of crowding boilers too 


An interesting point referred to by the author 


boilers, although their physical-condition was not 
so seriously affected as. that-of-the-shel] boiler, In 
regard to the use of oil fuel, the paper stated that 
the condition of the boilers after using liquid fuel 
was found—-when the necessary safeguards had been 
taken to protect the surface of combustion chambers 
from direct impact with the flame—not to differ to 
any material extent from that of boilers burning 
cowl. The combustion-chamber backs and sides 
required to be protected with brickwork carried up 
above the level of the furnace crown. In most 
cases the furnaces were bricked over also, and 
arrangeinents of brick arches were erected in the 
furnace to baftle or break up flame. After referrine 
briefly to the question of superheating, to the 
steam-turbine, and to main and auxiliary steam- 
pumps, the author concluded by pointing out that 
the complexity of the machinery in modern steam- 
ships demanded a high order of intelligence and 
unremitting care. 

In the discussion on this paper, Mr. F. Merriam 





inch, the pressure that was found in most general 
use ranged from 200 lb. to 215 lb. 
proportion . of ships 
draught, it was considered desirable to discuss the 
maintenance of boilers under forced-draught con- 
ditions, the latter being radically different from 
those which existed with natural draught. 
combustion-chamber plating would become locally 
overheated, and buckling would take place, stay- 
nuts would be burnt off, tube-ends would leak, and 
the plating would crack through the landing edges 
of the rivet-holes. Various means had been adopted 
to protect the surface of the back ends by fitting 


were fitted with 


tiles of fireclay; but their usefulness was sometimes 
of short duration, owing to the difficulty of keep- 
ing them in place. The most serious trouble was 
met with in the corners of the furnace-plating, 
where it was flanged up to take the back tube- 
plate. . Unless the radius of the flanging of the 
tube-plate was of an easy nature, cracking was 
very soon developed, taking place through tLe 
riveted connection. To repair this, a three-ply 
thickness of material would * necessary in places, 
and it was found impossible to keep the joint 
tight in boilers under forced conditions. The 
Gourlay neck (see Fig. 1) had somewhat modified 
this defect; but even with this, difficulty was 
experienced in keeping the joint tight. The radius 


of the flanging at the sides of the tube-plates to 
which the furnace back end was riveted should be 








that the furnace-door had been open, 


advantages of shell and water-tube boilers at some 
length. 
boiler had suffered largely in the past from unripe 
advocacy of its use, will be endorsed by many engi- 
neers ; as will also his remark that the successful 
working of the water-tube boiler rested in the more 
highly capable and intelligent management of the 
stokehold. In speaking of forced draught, he ex- 
pressed the opinion that in shell boilers the pressure 
should not exceed 1 in. of water at any time. 
author continued that the maintenance of boilers 
under the higher air pressures was altogether out 
of proportion to the extra work got out of them. 
The same remarks could be applied to water-tube 


was that relating to the time taken for cleaning 
fires. The chief engineer of one of the large mail 
boats had told him that when, through dirty fires or 
other reasons, the operation of cleaning was pro- 
tracted, leakage would commence and continue 
until the fires were well under way again. It was 
also found that where this leakage had taken place 
the caulking had been sprung, owing to the lowered 
temperature causing local contraction in the furnace 
and combustion-chamber connections. The experi- 
ment was tried of putting two men to clean a fire, 
so as reduce the time needed, and the results 
showed, beyond a doubt, that the leakage was 
directly due, and proportional to, the length of time 


.The author proceeded to consider the relative 


His observation, that the water-tube 


The 








Wheeler declared the subject to be very far-reach- 
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ing, and was glad to see that Mr. Haig had given 
so much attention to condensers. The deteriora- 
tion of tubes he held to be a burning question. 
He thought that electrolysis had much more to do 
with stationary plants than with equipment on 
board ship. He attributed trouble on board 
rather to galvanic action, and showed that dete- 
rioration was much more marked on ships con- 
fined to New York Harbour than it was on sea- 
going vessels. The corrosion of tubes on vessels 
on the Passaic river, which acted as a sewage drain 
for a number of towns, was frightful, and was 
to be attributed to chemical action. He also 
thought that vessel-owners as a rule were not 
willing to put enough money into pumps. In this 
regard he held the British to be far in advance 
of Americans, because they were willing to buy 
higher - priced, longer-lived, and more efticient 
pumps. 

Mr. W. N. Howell, of the Eastern Shipbuilding 
Company, thought it might be well to go back to 
the old style of air, feed, and bilge pumps driven 
from the cross-head. He held the consumption 
of water by the auxiliaries to be very great. Con- 
cerning the water-tube boiler, he said that the 
greatest installation of a merchant ship was made 
aboard the Minnesota and her sister-ship the Mon- 
tana, built by the Eastern Shipbuilding Company 
at New London, Conn. Niclausse boilers were in- 
stalled on these vessels, and it was his observation 
that, more than anything else, a little intelligence 
was called for in the fire-room. He deplored the 
use of automatic devices for regulating the supply 
of water, and thought that the firemen should be 
made to look after the water-level. All such 
devices simply placed a premium upon laxity. 

In reply Mr. Haig stated that as he went 
about he found that the auxiliaries were given 
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scant attention on board ship. He thought more! ments. 


care should be bestowed upon them. 


OTHER PAPERS. 


, a remaining papers on the list were as 
VLOW :— 

On ‘Uniform Specifications,” by Mr. W. D. 
Forbes ; on ‘‘ High-Speed Gasoline Launches,” by 
Mr. Clinton H. Crane; on ‘‘ Speed and Power of 
Recent Motor-Boats,” by Mr. Alpheus A. Packard ; 
on ‘‘ Recent Launching Practice of the Atlantic 
Coast,” by Assistant Naval Constructor R. H. M. 
Robinson, United States Navy; and on “ Recent 
Launching Practice of the Pacific Coast,” by Everett 
P. Lesly, Jun, 

The two latter papers were read by title only. 








WIRE-ROD AND BAR ROLLING-MILL 
PLANTS 


ON page 776 of our last volume an illustrated article 
was published, showing the progress that has been 
made in Germany in fine-iron and wire rolling-mills. 
The machinery there described, with the exception of 
the wire rolling-mill shown on page 775, and the details 
on page 778, was designed and constructed by Messrs. 
Breuer, Schumacher, and Co., Limited, Kalk, near 
Cologne, though, through ignorance of the fact, we 
omitted to mention it at the time. Messrs. Breuer, 
Schumacher, and Co., Limited, are builders of complete 
roiling-mill plants, in addition to their well-known 
machinery for forges and steel-works. As, however, 
the makers did not supply us with the drawings from 
Which the illustrations for the article already alluded 
to were reproduced, and as the plant is a well-known 
one, they have asked us to append a few additional 
engravings and particulars to what we then published. 
This we now take the opportunity of doing. 

The arrangements shown in the drawings were 


a. ally universal up to a few years ago, some of 


details only differing to suit individual require- 


Owing to local conditions, custom, and 
owners’ wishes, similar arrangements are still used. 
Recently, however, in the Rhenish provinces a new 
type of fine-iron and wire rolling-plant has been 
adopted, which we will now briefly describe. In both 
classes of plant the separate sets are arranged in 
stages, as shown in Figs. 1, 2, and 3, page 852, Figs. 
4 and 5, page 853, and Fig. 6, above. With wire 
rolls this has the advantage that as the cross-section 
of the wire decreases, the speed of the rolls can be 
increased. The finishing-rolls are usually eleven in 
number, divided over two or three lanes. It is not, 
therefore, necessary to run all the rolls at the speed 
required to turn the wire out of the last set in the 
most satisfactory manner. For fine iron the advantages 
are also great. Long rods can be more easily rolled, 
passing from one lane to another without difficulty, 
the two finishing sets being driven independently and 
fed by a common roughing set. The latter advantage 
is of special value when changing the rolls, as one set 
can always be used. The coarse rolls can also be 
utilised to prepare material for the fine ones, 

Owing to the situation of many works with regard 
to the market, they are bound to have plants capable 
of turning out a large variety of work. It is, there- 
fore, necessary to take into consideration the fact 
that such plants must turn out coarse and fine, fine 
and wire, or all three classes. 

The wire-rolling plant illustrated this week on 
pages 852 and 853, with a triple-finishing set, is very 
well adapted for this purpose, By disconnecting the 
last set, the two previous ones can be used for fine iron, 
having the right size and speeds. It is a fact that 
just now in several large works new wire mills are 
being used in this way for fine iron, as the market for 
the latter is better than for wire, 

Owing to this variety, the purely continuous fur- 
naces, as largely used in America, have not yet been 
introduced. They can only be used where ingots or 
billets of the same size are fed and discharged at equal 
intervals, Mills working solely on wire could use 
these furnaces, but they are usually equipped with 
mechanjca] feed and progression, The billets before 





being-taken out. by hand, are often turned, to insure 
even heating all over, 

Furnaces of the above class for fine iron must be 
large enough for both ingots-and billets, or for both 
together, The ingots are first rolled to billets and 
then cut into two or more parts, according to the size 
of the finished product, Only some of the billets 
are brought back to be re-heated. . The furnace has 
side doors, so that the billets can be run through for a 
longer or shorter time as required. As a rule, how- 
ever, furnaces are adopted in which the whole length 
of the grate can be used, and the billets can be put in. 
and taken out anywhere. Generally, the design and 
shape of. the furnaces depends on whether the works 
have to deal, with small ingots, or with .blooms,. or 
billets, which have to be rolled out on a special ingot 
rolling-mill. ‘ ee 

Figs. 1 and 2 show a set of rolls for coarse and fine 
rolling so arranged. . The: ingots are charged. and 
asaed through the furnace (shown in section in Fig, 3) 
mechanically, whence they are carried on conveyors to 
the rolls, where they can be worked into coarse or 
fine products. In the latter case the first set of coarse 
rolls convert the ingots into billets. These are cut. on 
the shears and pass either direct to the fine, rolls or, 
back to the furnace for re-heating, and then to the fine 
rolls, ; 
Figs. 4 and 5 show a mill arranged for rolling 
coarse, fine, and wire. The coarse rolls can work 
independently or in connection with the double 
ones, or, in fact, any.combination can be run. : The 
last set, which is specially for wire, can be used for 
fine, an arrangement which permits the production of 
a very large variety of sizes. er 

Wire-mills, as shown on page 775 of our last volume, 
do not as a rule attain the output mentioned, and the _ 
size of engine given would hardly be large enough. 
The output of a wire mill depends. largely on the 
capacity of the preliminary rolls... With nine or eleven 
sets in the finishing-rolls, and the automatic trans- , 
ferring gear, a much larger output can easily. be 
obtained... .These considerations. caused the.use in 
America of continuous rolls to do the work of preli- . 
minary rolls, _The double set at the end of the wire 
mill was an interesting experiment, but it has not 
proved a satisfactory solution of the problem. The 
gearing on the upper pair of rolls does not give them 
the even motion necessary for turning out good wire. 
A far more favourable solution was obtained at another 
works by driving the upper pair of rolls of the finish- 
ing set by special gearing. ‘Time only will show if the 
extra bulk and the extra trouble for the man in charge 
of the rolls are compensated for by the advantages 
hoped for. 

The winch-drive of the lower roll has for the same 
reason proved disadvantageous, as it has an unfavour- 
able effect on the running of the rolls. 

Wire-mills for the given production only need three 
winches, but a fourth should be provided as a reserve. 
This is not unimportant, as the license for the patent 
winch system amounts to a considerable sum. 

It should also be mentioned that the double gear to 
which special reference was made in the article on 
page 776 of our last volume has been latterly provided 
with removable tops, similar to those shown in Fig. 6, 
above, which greatly simplifies the changing of the 
rolls. 








Remote TeLrcraruy.—Mr. Rosene, managing director 
of the North-Eastern Siberian Company, intimates that 
if the United States Government will extend its Nome 
telegraph line from Nome to Oape Prince of Wales, and 
then establish a wireless system over Behring Straits, 
between Cape Prince of Wales and East Cape, the nearest 
point on the Siberian side, the North-Eastern Siberian 
Company will build an overland telegraph line across 
North-Eastern Siberia. ° ' 

Tue Wortp’s TELEGRAPHS.—It is computed that the 
number of telegrams despatched throughout the world 
last year was 557,040,073. The total number of offices 
available for the despatch and receipt of messages was 
122,341. The length of line in operation was 1,072,345 
miles, while the length of wire stretched was 4,065,552 
miles. These totals are, of course, approximate to some 
extent; but they afford some idea of the enormous 
development of telegraphic communication during the 
last few years. The number of messages forwarded in 
Great Britain last year was 92,471,000, the number of 
offices in operation being 12,129; the length of line in 
operation was 49,450 miles, and the length of wire stretched 
480,400 miles. The number of messages despatched in 
France was 47,280,070, the number of offices in operation 
being 13,527; the length of line in operation was 90,592 
miles, and the length of wire stretched 340,180 miles. 
The number of telegrams despatched in Germany was 
45,216,963, the number of offices being 25,621 ; the length 
of line in operation was 83,526 miles, and the length of 
wire stretched 309,644 miles. The number of telegrams 
despatched in Russia was 101,639,642 ; the length of line 
in operation was 106,417 miles, and the length of wire 
stretched was 325,978 miles. The number of telegrams 
despatched in the United States was 91,391,443, the 
number of offices being 23,567; the length of line in 
operation was 196,115 miles, and the length of wire 





stretched 1,029,983 miles, 
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SMALL REFUSE-DESTRUCTORS FOR WORKS AND HOSPITAL. USE. 


CONSTRUCTED BY MESSRS.- MELDRUM - BROTHERS, ENGINEERS, LTD.,. MANCHESTER, 
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DiFFICULTY is sometimes experienced in the dis 1 
of infectious waste from hospitals, or in that of the 
objectionable refuse produced in large quantities in 
many trades. In particular,.a small jam-making fac- 
tory may produce half a ton of waste per day, in the 
shape of fruit cores and pulps. These, if only removed 
periodically, become highly offensive, so that certain 
makers of these and similar goods have recently adopted 
the plan of cremating all such refuse food-stuffs in a 
small refuse-destructor. A refuse-destroyer of this 
type, erected by Messrs. Meldrum Brothers, Ltd.. Man- 
chester, at the preserve works of Messrs. J. Robertson 
and Sons, Limited, Catford, is represented in Fig. 1, 
whilst Fig. 2 represents one supplied by the same makers 
to the biscuit works of Messrs. McVitie and Price, at 
Willesden Junction. These destructors have, as 
shown, a steel casing, and are made in two sizes, the 
larger being rated at 1 cwt. per hour, and the smaller 
at 4 cwt, Referring to Fig. 1, the refuse to be 
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CORLISS WINDING-ENGINES FOR KALGOORLIE, WESTERN 


AUSTRALIA. 


CONSTRUCTED BY MESSRS. ROBEY AND CO., LIMITED, ENGINEERS, LINCOLN. 





destroyed is fed into the side-hopper shown, from 
which it passes on’to a drying-hearth, which is 
located in front of the fire-bars or grate proper. 
All fumes given off during the operation of drying 
have, therefore, on their way out, to pass over the 
fire. When the refuse is dry, it is pushed on to the 
fire-grate, a certain amount of coke, breeze, or cinders 
being added to make certain that the desired high 
temperature shall be surely attained. From this grate 
any gases given off pass to a large combustion-chamber, 
the size of which insures that the gases shall be com- 
pletely burnt before they reach the chimney. 

Forced draught is used to assist the combustion, a 
fan being employed to draw air through ducts passing 
through the combustion-chamber, and to deliver it 
under pressure into the ash-pit. The air is thus, it will 
be seen, heated on its passage to the fan, so that the 
furnace works ‘‘ regeneratively ” to a certain extent, a 
fact which facilitates the attainment of the very high 
temperature desiderated. 

A portable form of destructor is represented in 
Figs. 3 and 4, which is claimed by Messrs. Meldrum to 
be well suited for adoption at field or other temporary 
hospitals. It has a capacity of 5 tons perday. The 
forced draught necessary is provided by two steam-jet 
blowers, taking their supply of steam from a return- 
tube boiler, through which the gases pass on their way 
from the combustion chamber to the chimney. The 
destructor represented in Fig. 5 is a small one, erected 
at the Joyce Green Small-Pox Hospital. It differs in 
no essentials from those represented in Figs. 1 and 2, 
but the steel plating is dispensed with, the structure 
being built wholly of brick. As in the previous 
examples, the refuse to be destroyed is fed, in the first 
place, on to a drying-hearth, whence it is afterwards 
pushed on to the fire-grate proper, where it is burnt 
under a forced draught. A large combustion-chamber 
is provided immediately beyond the hearth, in which 
space is afforded to complete the combustion of any 
noxious gases which may escape from the refuse in 
process of consumption on the hearth. 








COUPLED. WINDING-ENGINE. 

We illustrate on ourtwo-page plate a pair of winding- 
engines which were constructed some little time ago by 
Messrs, Robey and Co., Limited, Lincoln, for the Great 
Boulder Proprietary Gold-Mines, Limited, at Kalgoor- 
lie, Western Australia, and which are now at work. A 
general idea of the engines may be got from Fig. 1, 
above, which is a reproduction from a photograph ; 
While | Figs. 2 and 3, which are respectively an 
elevation and a plan, show more of the actual 
details of construction. The net load to be raised 
1s 64 cwt., and the total load, including the weight of 
the rope, when lifting from a depth of 3000 ft. is 
146 cwt.; though at present the winding is done from 
a depth of 2000 ft., from which depth the load is 
brought up to the surface at a speed of 1500 ft. per 





minute. The cylinders, which are 244 in. in diameter, 
with a stroke of 72 in., are steam-jacketed by means 
of liners which are forced in, and they are fitted with 
Corliss valves and automatic gear. In addition to the 
ordinary wrist-plate valve motion, the engines are fitted 
with a specially long-range trip-gear, designed by the 
firm, which is actuated by an auxiliary eccentric on 
the shaft for each cylinder. This gear gives a very 
wide range of cut-off, extending from zero to 95 per 
cent. of the stroke, the cut-off being the same at each 
end of the cylinder. The gear is under the control 
of a powerful speed-governor, which, in case of emer- 
gency, can be put out of action by a simple device, 
which is operated from the platform by the reversing 
lever, so that full steam can be turned on against the 
engine. With an engine of the class in question, 
some such device as this is absolutely necessary where 
a governor is used, or else the control of the engine 
will be under the governor instead of under the driver. 

The bed-plates are bolted to the foundation for their 
entire length. They are of a heavy type and are 
fitted with four-part cast-iron bearings which are lined 
with Babbit metal. A special feature of these bear- 
ings is that all parts may be removed without disturb- 
ing the shaft. ‘The trunk is bored out to receive the 
crosshead, which latter is of large size, with ample 
wearing surfaces. 

The winding-drums are 8 ft. in diameter and 2 ft. 
9 in. wide. They run loose on the shaft, and are fitted 
with steam-actuated friction-clutches. | The brakes 
are of the post girder type, and are operated by steam 
cylinders with oil dashpots. The actuating mecha- 
nism for the brakes is placed below the engine-room 
floor. 

The reversing-gear, which is of the Allan type 
link motion, cannot be seen very well in the per- 
spective view, Fig. 1; but the arrangement is shown 
in Figs. 2and 3. It is operated by a stehm-reverser 
with floating gear, so that the position of the link 
can be fixed, and corresponds to the position of the 
hand-lever on the platform. The actuating mechanism 
for this gear is also placed beneath the floor. 

The crank-discs are 8 ft. in diameter, and are 
embraced by the brake-straps, which are worked by 
a foot-lever from the platform. The crank-discs are 
made very pgp! & on account of their having to act 
as flywheels ; the drums, of course, not being taken 
into account in that respect owing to their being loose 
on the shaft. Owing to the small diameter of the 
drums and the long stroke of the engine a very sensi- 
tive governor has to be used. 

One main working throttle-valve is fitted, which is 
of Messrs. Robey and Co.’s equilibrium type, and two 
other valves are supplied, one on each cylinder, which 
are for use in case oT repair or other necessity. 

Revolving-drum pit indicators have been adopted, 
which have large barrel surfaces for recording the 
various depths, 





A very good feature about the arrangement is that 
all the auxiliary engines are underground, for this 
leaves a clear space above the floor, and the driver’s 
view of the indicators is not interrupted. All these 
engines are fitted with oil dashpots with floating gear, 
so that the pistons may be locked in any position that 
may be desired. All the controlling-levers are within 
easy reach of the driver’s hand. 

In order to prevent overwinding, an electric stop 
motion is used, and this is connected to each pit indi- 
cator, as well as to the head-gear. The action of 
these stops is such that,{should the indicator-finger 
get above a certain height, or the cage beyond a cer- 
tain position, the circuit is broken, a falling weight 
puts on the brakes, and the trippers are set at zero 
cut-off. 

Lubrication of the main bearings and cylinders is 
performed by means of positive-action pumps. 

The principal dimensions of the bearings are as 
follow :—Main bearings, 12 in. in diameter and 24 in. 
long ; centre bearings, 12 in. in diameter by 24 in. 
long ; disc-shaft, in the centre, 15 in. in diameter ; 
crank-pin, 7 in. in diameter by 8 in. long. The dia- 
meter of the piston-rods is 5 in. 

We understand that since the completion of this 
engine, Messrs. Robey and Co., Limited, have ob- 
tained from the same company the order for another 
engine on similar lines. Messrs. Watson and Scott, of 
122, Cannon-street, E.C., are the consulting engineers, 








60-TON ELECTRIC TRAVELLING- 
CRANE. 

ON pages 848 and 849. we give illustrations of 
an electric travelling -crane, constructed by the 
Shaw Electric Crane Company, of Muskegon, Michi- 
gan, U.S.A. Visitors to the St. Louis Exhibition will 
remember the fine example of a traveller of this 
class installed. by the Shaw Company in the Machi- 
nery Hallof the Exhibition. Our engravings, though 
not prepared from photographs of this particular 
crane, may be said to practically illustrate it. This 
crane was awarded the Grand Prize in the group in 
which it was entered. 

Referring to our illustrations, Fig. 1 is an end view 
of the bridge with the trolley in place; Fig. 2 is a 
view of the cage with the controllers in place. The 
photograph from which this illustration was prepared 
was taken from a standard crane of the company 
having only three motors, whilst the crane at the 
Exhibition had five motors, and therefore had two 
more controllers. It is only in this respect that there 
is discrepancy between Figs. 1 and 2. Fig. 3 shows a 
spring check or buffer ; Fig. 4 the hook ; Figs. 5 and 6 
respectively, front and rear views of the trolley ; Fig. 7 
the load brake ; and Fig. 8 the motor brake. 

The crane that was in the St. Louis Exhibition, and 
doubtless will remain in the building for some con- 





siderable time, has two trolleys, each with a nominal 
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lifting capacity of 30 tons; the bridge and bridge- 
driving machinery being calculated to take 60 net tons 
safely. One of the trolleys has an auxiliary 5-ton 
hoist. The span is 80 ft., and the height of hoist 45 ft. 
This crane was expressly constructed to be used in 
the erection of the Allis-Chalmers 5000-horse-power 
engine, which has already been illustrated and described 
in our columns.* This work was accomplished without 
difficulty, the heaviest load lifted being 73 tons. The 
crane is driven by a direct current of 110 volts. As 
will be seen by Fig. 1, the girders are of double 
web or box type, and each girder rests upon an 
independent two-whteled truck-beam.at each ‘end. 
These girders are connected at the top flanges by-wide 
plates™.reinforced, by angles,’ thus holding the bridge 
as a'whole in square. Each of the trolley-frames 
carries two winding-drums,’each of ‘the latter ‘winding 
the efid of a j-in: ‘stéel-wire rope of- special construc- 
tion, eight- parts of this rope being used to ca¥ry the 
main~bottom block. . The auxiliary hoist has only 
one drum,‘ and this ‘winds on two parts-of a ,°;-in. 
wire rope, four parts of the latter being used to carry 
the bloek. . : , 

The motors have steel frames and pole-pieces, the 
armatures being wound with machine-formed coils. 
The’ commutators aré made from drop-forged ~ bars. 
Each Of the hoists is equipped with a limit-switch, to 
prevent’ ovértravel of the block in either ‘direction. 
The controllers, being well ventilated, have a large 
radiating capatity, and they are equipped with mag- 
netic blow-outs. The capacities of the various motors 
are as follow :—Main-hoist motors, each of 35 horse- 
power, at 300 revolutions per minute ; auxiliary-hoist 
motors, 14 horse-power, at 400 revolutions per minute ; 
trolley-travel motors, each 6 horse-power, at 520 revo- 
lutions per minute; bridge-travel motor, 35 horse- 
power, at 300*revolutions per minute. The total 
weight of the crane is 183,000 1b. - 

The spring check, or buffer, shown in Fig. 3 is placed 
on the ends of the bridge and on the ends of the run- 
ways or gantry. As will be gathered, its use is to 
stop the trolley, or the crane, as the case may be, 
without undue shock. The bottom block shown in 
Fig. 4 does not need detailed description. The sides 
are of steel, and the hook, which swivels on ball- 
bearings, is of wrought iron. The load-brake shown 
in Fig. 7 is of the usual coil type. The driving- 
pinion is keyed to a sleeve which carries a flange, and 
to this flange is fastened one end of a brazen coil, the 
other end being attached to an elongated flange or 
drum which is acer to the brake-shaft forming the 
driving element. The weight of the load and the 
torque of the motor, when they are exerted in the 
hoisting direction, expand the coil inside the casing. 
The casing is held from turning in the lowerin 
direction by the pawls shown, these being operate 
noiselessly by friction-straps. During hoisting the 
entire brake forms a friction coupling in the ordi- 
nary way, but in lowering the motor removes the coil, 
turn by turn, from its contact with the casing until 
the friction surface has been sufficiently reduced to 
allow the load to slip the remaining distance. The 
descent of the load tends to expand more of the coil 
into the casing; but the continued revolution of the 
motor in the lowering direction holds the amount of 
coil in contact with the casing at the required quan- 
tity, and the load therefore descends only as fast as 
the motor is run in the lowering direction. As it is 
impossible for the load to drive the motor, the descent 
of the load will not be accelerated unless the speed of 
the motor is increased. 

The motor-brake, which isa peculiar feature of the 
Shaw cranes, is shown in Fig. 8. It is put in action 
by the weight of solenoids acting through levers ; 
when current is shut off the solenoids dropping to 
apply the brake. The upper yoke of the solenoids 
carries a cylinder, in which there is a piston having a 
small hole through it. This device retards the falling 
of the solenoid, and thus prevents a sudden application 
of the brake that would result in shock to the 
mechanism of the crane. The flexible brake-strap is 
lined with wood blocks, and it will operate in either 
direction. In high-speed cranes, when the motor is 
running in the hoisting direction, the empty hook, or 
even a light load, will be raised a considerable dis- 
tance after the current is shut off, unless the motor- 
brake is applied. The ordinary strap-brake, having 
only one end fast, and the other end attached to a 
lever, will stop the revolution of the brake-wheel only 
in one direction; but in the arrangement now de- 
scribed either end may become the fast end and the 
other the weighted end, in accordance with the direc- 
tion in which the shaft revolves, 

The whole of these cranes, including the bridge, 
machinery, motors, controllers, and: all electrical 
appliances, even to the collectors and main switch, is 
made by the company; the details being designed 
particularly with a view to accessibility —the operating 
porte being so placed that they can easily be removed 
or examination and repairs—combined with efficiency 
and durability. 





THE SCHMIDT SMOKE-TUBE STEAM- 
SUPERHEATER. 


WE have, on more than one occasion, described in 
the pages of ENGINEERING the steam-superheater 
patented by Herr Schmidt, of Wilhelmshihe, Cassel, 
Germany, as applied to locomotives. On page 827, 
vol. Ixxiii., wili be found particulars of one of these 
superheaters, fitted to a locomotive, while on page 41, 
vol. Ixxvii., there is a description of one of the Prus- 
sian State Railway locomotives which has a similar 
form of superheater attached to it. Another locomo- 
tive equipped in like manner will also be found on page 
115 ofthe same volume. All these engines were sup- 
plied ‘with what:is known as‘the smoke-box type of 
supérheater, the heating tubes being placed in the hot 
gases inside the smoke-box; but Herr Schmidt has 
brought out another form,-which he ‘calls a smoke- 
tube superheater,’and which we this week illustrate 
in Figs. 1 and 2, on page 860. Here it will be noticed 
that the upper part of the boiler is provided with two 
or three rows of large fire-tubes, which are about 4§ in. 
inside diameter, but are, at ‘the fire end, contracted to 
about 3} in. in diameter, as shown in Fig. 1. Four 
weldless steel superheating tubes, arranged to form 
two double tubes, are inserted into each of these large 
fire-tubes, and pass ‘along the tubes for rather more 
than three-quarters of their length. 

Each of: the double superheating tubes has its ends 
in a flange; and this flange is bolted to a cast-iron header 
having séparate spaces or divisions in it. Some of 
these spaces receive the steam from the boiler before 
it has passed through the ‘superheater tubes, and 
the others receive the steam after it has passed 
through these tubes. The flanges into which the ends 
of the superheater tubes are fixed are so arranged 
that one end of each double tube is in communica- 
tion with the space in the header which receives 
steam from the boiler, while the other end is in com- 
munication with the space in the header that leads 
direct to the cylinders. In this way the whole of the 
steam passes through the different groups of super- 
heater tubes. 

The hot gases passing along the large upper tubes 
give up their heat partly to the water in the boiler and 
partly to the steam within the superheater tubes, and 
the quantity of hot gases passing through the upper 
tubes can be regulated by a damper, which is kept 
closed by a counterweight when the steam-regulator 
is closed, but is automatically opened by means of a 
piston working in a small cylinder, which receives 
steam the moment the regulator is opened. This 
damper is shown in Fig. 1 in front of the inclined 

ortion of the superheater tubes in the smoke-box. 

hile getting up steam with the regulator closed, the 
hot gases do not, of course, pass through the upper 
fire-tubes, and no steam enters the superheating tubes. 
When, however, the regulator is opened and steam 
flows to the engine through the superheater tubes, 
steam also passes to the small cylinder which actuates 
the damper, and the latter is opened. The piston in 
the small cylinder is so arranged that it acts as a 
valve when in its end position, so that leakage at the 
piston cannot give rise to loss of steam. The damper 
can also be actuated by hand from the foot-plate if 
required. As the damper need only be closed when 
the steam blast is in action, it may be connected in 
such a manner that the blast cannot be turned on when 
the damper is open. 

As in the forms of the Schmidt superheater pre- 
viously described by us, the cleaning of the large 
tubes and the superheater tubes is effected by means 
of compressed air or steam, and it can be performed 
in this way much more quickly and satisfactorily than 
with brushes. Nospecial funnel or hopper is required 
to receive the ashes. 

It is claimed for this superheater that by its use the 
total heating surface of the boiler is increased by about 
5 per cent., while the cross-sectional area of free pas- 
sage for the gases of combustion remains about the 
same. It has also the great advantage that with it 
access can very readily be had to each group of tubes 
for inspection and repairs, without the entire super- 
heater having'to be taken to pieces. It can also be 
more readily fixed than the Schmidt smoke-box super- 
heater, especially to locomotives with inside cylin- 
ders. The additional weight its adoption places on 
a locomotive is about 1100 lb., and it is well adapted 
for fitting on existing engines. 

In connection with the use of superheated steam, 


| Herr Schmidt has devised a form of piston-valve to work 
with very little friction, one of which we illustrate 


in Fig. 3, Rage 860. It is formed with solid non- 
split rings, but, as the difference in the degrees of 
geo of the valve and the casing is very consider- 
able, these rings are made as small as possible in 
order to reduce the trouble arising therefrom. Double 
admission ports have, therefore, been adopted whereby 
the diameter can be kept almost as small as the ex- 
haust pipe. In this manner the valves of all the 
various locomotives on the Prussian State Railways 
have been constructed with a diameter of only 6 in. 





* See ENGINEERING, vol. lxxvii., page 886. 


results. The disadvantage that such piston-valves 
enerally have of jamming when tightly fitted has 

n avoided in the Schmidt valve by making the 
walls of the casing or chest hollow, and by heating 
them with admission steam. This enables the valve 
to be fitted so accurately that only a very small quan- 
tity of steam is lost through leakage, and what loss 
there is is said to be amply made up for in reduced 
friction. The wear of these valves is very small ; in 
fact, so much so that after being in use for one 
and a half years they do not show any signs of wear. 
Among the special good points of these valves the 
following are claimed :—Being merely round bodies ot 
cast iron, they can be manufactured on a large scale, 
according to standard patterns, and can be exchanged 
at any time; they are also very light and offer little 
resistance to motion. They also require very little 
lubrication, and very little resistance is offered to 
reversing. 

The valve-rod’does not require any stuffing-box 
further than a casing containing alternate anti-friction 
rings, which are only required to keep back the slight 

ressure of the exhaust steam. The steam is admitted 
tween the two piston-valves. The stuffing-box for 
the piston-rod is shown in Fig. 4. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 7. 

Tue steel industry is gaining in strength ard 
activity. 'The upward tendency in prices still continues. 
There is activity and buoyancy in every department. 
The month of December opened with heavy transactions 
for furnace products. A number of large contracts 
were placed calling for delivery of crude iron as late 
as next June, During the past few days large sales 
of No. 1 and No. 2 foundry sah been made, and both 
steel plants and pipe works have been contracting 
liberally for special grades of iron. Electrical com- 
panies and the manufacturers of railway equipment also 
bought liberally ; and at present writing there are a 
number of inquiries from large consumers, which, 
when covered with contracts, will enable some furnace 
companies to practically withdraw from the market. 
The Republic Iron and Steel Company has just con- 
tracted for the output of three valley furnaces for the 
entire year of 1905. These furnaces are the ‘‘Claire,” 
at Sharpsville’; the ‘‘Alice,” at Youngstown ; and the 
‘«Fanny,” at West Middlesex, the output of which for 
the coming year will be 250,000 tons. No definite 
price has been taken, but will be adjusted according 
to market condition at date of delivery. This con- 
tract is an addition to contracts previously made for 
large quantities of pig iron. The Republic Company 
roll from 1500 to 1700 tons of ingots per day, which 
call for half a million tons of Bessemer pig yearly. 
Bessemer iron is now selling at 15.50 dols. to 16 dols. 
at the furnace, and basic iron is about the same price. 
Foundry iron is bringing 16 dols., and already there is 
evidence of scarcity for delivery within the next three 
months. 

The United States Steel Corporation has just blown 
in a new furnace, which will produce upwards of 500 
tons daily ; other furnaces of this company will be 
blown in during this month, so that by the first of the 
New Year nearly the entire capacity will be in 
operation. 

Tranactions in pig iron certificates show a fluctua- 
tion in prices, between 25 and 50 cents per ton, and 
dealings are increasing. The official price of bar iron 
does not represent'the actual selling price on account 
of the rush for supplies. A premium of 2 dols. per 
ton is now being paid, and inquiries for early spring 
delivery are being received and een 3 considered. 
The coke market has gained in strength with great 
rapidity, and the entire coke-producing capacity will 
soon be employed. Contracts are now being placed for 
the delivery of coke throughout 1905 at fixed prices. 
Virginia foundry coke is being taken at 2 dols. to 
2.25 dols. ; Connellsville 72-hour coke at 2.25 dols. to 
2.50 dols. ; and furnace coke ranges from 1.85 dols. to 
2.15 dols. for quick shipment. 

The entire tone of the market is stronger, and some- 
thing like a speculative tendency is, unfortunately, 
manifesting itself, but the better judgment of the 
trade will probably prevent the recurrence of a disaster 
which has so frequently marred the prosperity of the 
iron trade in years past. A great deal of material is 
wanted, but the pages 3 capacity of the country 1s 
able to take care of it, and patience must be exercised. 
It is for this reason that large consumers, in some 
cases, are contracting for a year ahead. After these 
big contracts are placed the rest of the trade can make 
some definite calculations. The new furnaces recently 
blown in are making good records. 

Contracts have recently been given out for the 
construction of vessels that- can carry 8000 tons 
of ore at a load, and make quick time from the 
ore-receiving to the ore-delivering points. Contracts 
for immense steam-shovels have also been given 
out, and by the opening of spring facilities for the 





Experience has shown that this size gives excellent | been 


mining, loading, and transportation of ore will have 
- aba to the highest point of perfection, 
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making the cost of ore at furnace approach close to a 
negligible figure. 


PHILADELPHIA, December 14. 


The steel-rail makers of the United States met 
in Jersey City, N.J., on Saturday, the 10th inst., 
and, after hearing reports and opinions from all the 
mills represented, decided to continue the present 
quotation of 28 dols. per ton. A formal announcement 
to this effect will be made next Monday, the 19th 
inst., when another meeting will be held for that 
purpose. This action is taken in order to remove all 
doubts among railroad builders as to prices for 1905. 
The upward tendency in all classes of iron and steel is 
oue reason for the present determination. It was 
thought that the Lackawanna Iron and Steel Company 
would prove to be a thorn in the side of the combina- 
tion; but friendly relations have been established, and 
that great producer will act in harmony with the 
‘‘pool.” It is known that orders will soon be announced 
for from somewhere between 500,000 and 1,000,000 
tons of rails for next year’s delivery. Estimates have 
already been submitted to rail-mills which aggregate 
between these limits, but the final order has not yet 
been placed. 

The iron trade is very strong in all branches. 
Many new sales of basic and foundry iron have been 
made within a few days at high prices, and forge and 
foundry iron are difficult to obtain for early delivery 
at any price. The United States Steel Corporation 
has contracted for the outcome of all the Bessemer 
iron to be produced during the first quarter of next 
year by all the Bassemer furnaces in the valley. 
That corporation is making in its own furnaces about 
450,000 tons per month of basic and Bessemer iron, 
and the output of the valley furnaces contracted for 
will be necessary to enable it to fill its contracts. 
The price of Bessemer at furnace is 16 dols.’ There 
are many orders in hand at present for forge iron at 
15.50 dols. Great activity prevails in steel plates, 
owing to the extraordinary rush for steel and wooden 
cars. Contracts for several thousand cars -will be placed 
within a few days. The Lackawanna ordered 1000 box 
cars, 300 refrigerator cars, and 300 steel hopper cars. 
All the railroads are placing orders for engines, and the 
two great builders of engines iiave now contracts 
calling for delivery of engines as late as next June. 
The demand for structural material is very good, and 
the same can be said of billets, bars, sheets, hoops, 
nails, and wire. The Merchant Steel Combination will 
meet next Saturday to rearrange prices in harmony 
with the higher level of other mill products. The 
demand for all kinds of machinery is quite active, and 
much material is being contracted for by the Japanese 
Government, and by the Pennsylvania Railroad in con- 
nection with its extensive improvements in and around 
New York City. All the large engineering plants are 
now crowded to full capacity, and a few ot them con- 
template enlargements. A number of English manu- 
facturers have recently placed orders for pneumatic 
tools of considerable size, aggregating 705 tools. 
Demonstrations made in England of the electric 
drills are bringing inquiries and orders. There is 
also quite an active demand for pumping machinery 
for municipal requirements, and some of the larger 
engineering plants are in the market for large quantities 
of raw material with which to execute contracts 
received. 








LocOMOTIVES ON THE GREAT NorTHERN Rattway.— 
In addressing the stockholders of the Great Northern 
Railway Company at the half-yearly meeting in February, 
Lord Allerton, chairman of the directorate, stated that 
although the company’s engine stock was constantly im- 
proving, the locomotive engineer (Mr. Ivatt) was not yet 
satisfied. We now learn that, after considering various 
designs submitted to them by some of the principal loco- 
motive builders in Great Britain, the directors have 
mee a contract with the Vulcan aes f Limited, of 
Yewton-le- Willows, for a large experimental four-cylinder 
compound locomotive, which is to be built in time for 
trials during the ensuing summer. 





CLEVELAND BrtpGk AND ENGINEERING CompANy.—The 
report of the directors of this company for the year ending 
September 30 states that there is a gross profit on the 
year’s working of 12,189/.; and after payment of directors’ 
remuneration and interest on debentures, and making 
provision for depreciation, there is a balance of net profit 
of 69202. This sum, added: to 86757. brought forward 
from the previous year, makes a total of 15,596/., stand- 
ing to the credit of profit and loss. pa interim 
dividends paid (2674/.) there remains for dis 12,9212., 
which is recommended to be applied as follows :—24 per 
cent. on preference shares for the past half-year, 781/.; 74 
per ent. per annum, free of tax, on the ordinary shares, 
less interim dividend paid, 3874/.; directors’ fees, 400/.; car- 
ried to next account 78652. The works and plant have been 
maintained in a thorough state of efficiency, and a number 
of improvements and additions have been made. A bridge 
over the Tyne has made satisfactory progress. All the 
foundations are finished, the large river piers are being 
built, and the steel superstructure is being prepared. The 
Victoria Falls bridge over the Zambesi is also in full 
Swing, and the work is being successfully carried out. 


ROYAL METEOROLOGICAL SOCIETY. 


At the meeting of this society on Wednesday evening, 
the 21st inst., which was held at the Institution of Civil 
Engineers, Captain D. Wilson-Barker, F.R.S.E.,° presi- 
dent, being in the chair, an interesting discussion took 

lace on the subject of ‘‘ Fog.” This arose out of a paper 
by Mr. F. J. Brodie on ‘* 7'he Decrease of Fog in London 
during Recent Years,” which was read at the previous 
meeting. 

A paper by Dr. W. N. Shaw, F.R.S., and Mr. W. H. 
Dines, on ‘* Zhe Study of the Minor Fluctuations of 
Atmospheric Pressure,” was also read. ‘The authors 
descri an apparatus called the ‘‘micro-barograph,” 
which they have designed to magnify the minor fluctua- 
tions, and at the same time to disentangle them from the 
general barometric surges. ‘They also showed some 
Interesting records from three of these instruments. 
The authors wish to obtain information as to the nature 
of the disturbances and the causes to which they may be 
assigned. Among the causes which suggest themselves 
as likely to produce temporary fluctuations of the baro- 
metric curves are stated by the authors to be :—(1) Atmo- 
spheric billow, passing along surfaces where there is dis- 
continuity of density in a manner somewhat similar to 
ocean waves ; (2) the passage of minute whirls or cyclonic 
depressions of small scale; (3) variations of pressure due 
to the attraction or repulsion produced by electric stress 
as masses of air at different potential pass over ; (4) the 
mechanical effects of wind ; and (5) the mechanical effects 
of rapid condensation of aqueous vapour. 








MISCELLANEA. 

ACCORDING to a recent issue of the Enginecring Record 
some 3000 miles of the roadways of Southern California 
are now treated with oil for the purpose of laying dust. 
The results are said to be most encouraging, but it is 
pointed out that the climatic conditions in Southern 
California are peculiar. ‘The climate is very dry, and the 
difficulty has always been to prevent the road surface from 
loosening, since there is not sufficient moisture to bind 
the road materials. The oil used has an asphalte base, 
and differs in this regard from the crude oil available 
elsewhere. 


A writer in Machinery describes a method of balancing 
bodies rotating at a high speed, which was, he states, 
developed at the works of Messrs. William Sellers and 
Co., Philadelphia, a few years back. The disc to be 
balanced was mounted on a shaft, and on the same shaft, 
close up to the disc, were strung three thin eccentrics, 
the holes in which were of such a size as to ensure some 
frictional hold between them and the shaft, whilst not 
so small that the eccentrics had actually to be forced on. 
At the outset, the three eccentrics were spaced at an 
angle of 120 deg. with each other; but it is stated that 
on running up to speed they shifted automatically to 
ase up a position in which they perfectly balanced the 
isc. 


We have received from Mr. S. F. Edge a note drawing 
attention to the fact that continental motor-car builders 
are following Mr. Napier’s lead in fitting six-cylinder 
engines to their racing cars. In an article on the subject 
L’ Auto points out the great advantages gained in the 
regularity of the torque on the crank-shaft. ‘Thus, if the 
proper flywheel weight for a single-cylinder engine is 
unity, our contemporary states that the weights for multi- 


cylinder machines should be as follow :— 
For two cylinders set at 180 deg.... 0.63 
»» two a0 360 ,, 0.39 
», three oa 240 ,, 0.20 
» four dg 180 ,, 0.07 
six 120 u 0.01 


” 


As the latter type of engine has no dead centre, and the 
oy is so even, it may well be run without a flywheel 
at all. 


We note that the oil-burning fire-engine belonging to 
the Liverpool Fire-Brigade, which was described in our 
issue of January 29 last, has now been fitted, by ‘* Ker- 
mode’s Liquid-Fuel System,” with an improvement which 
makes the use of coal or wood quite unnecessary in gettin 
up steam. In normal working the Kermode liquid-fue 
burner is operated by a jet of steam from the boiler, and 
until the pressure therein has reached 10 !b. or 15 lb. per 
square inch, the oil-burner cannot be used, and the fire must 
therefore be started with solid fuel in the ordinary way. 
By adding to the engine a cylinder containing compressed 
gas or air this drawback has been overcome. With this 
compressed air or gas the oil-burner can be sta and kept 
at work until the steam pressure has risen sufficiently for it 
to work the burner. The gas is compressed to a pressure 
of 100 atmospheres, and is carried in an ordinary gas 
cylinder. With this addition the oil fire can be started 
immediately, and there is thusa saving in the time needed 
to get up steam. 


In an ge yg a) published in a recent issue of 
the Railway Age, Mr. W. M. Acworth points out that 
passenger train fares in England are substantially less 
than elsewhere, instead of being greater, as is commonly 
assumed. ‘The North-Eastern Railway Company is the 
only one of our great lines which has taken the trouble to 
compile accurate statisticson this matter, but undoubtedly 
its figures may be taken as fairly representative of our 
other leading lines, though probably no other will show 
quite as low an average fare. Mr. Acworth gives the fol- 
lowing figures :—Average revenue per passenger per mile : 
—North - Eastern Railway, 0.480d.; German railways, 
0.537d.; French railways, 0.580d.; Indian Railways, 
0.225d.; and Pennsylvania Railroad, 0.500d. The North- 
Eastern Railway figures include passengers of all classes ; 


a9 ” 


4d..per mile. The ordinary rate is, of course, 1d. per 
mile third class, but the low return fares, workmen’s 
tickets, and special week-end tickets, and the like, are so 
numerous that the average is, as stated, under 4d. per 
passenger-mile. 

In a recent issue of the Génie Civil we find particulars 
of a large horizontal engine built by the Société Alga- 
cienne de Construction Mécaniques, to drive an 800- 
kilowatt generator at Mulhouse. This engine is of in- 
terest in iliustrating how tenaciously many continental 
engineers cling to large and complicated slow-s 
engines, when a high-speed engine would cost less 
both to instal and to run. In spite of its moderate 
capacity, this engine has cylinders. 23.6 in. and 44.4 in, 
in diameter, with a 51.3-in. stroke. The revolution’ 
“mee minute are 94 only, thus necessitating the use of a 

eavy and expensive type of generator. The engine 
being designed to work with superheated steam is fitted 
with piston-valves, the stroke of which is transverse to 
to the axis of the cylinder, so that the valves have to be 
operated by the complicated side-shaft so dear to. a 
certain type of continental designer. Separate valves are 
used for the inlet and exhaust. In spite of all this com- 
plication of parts, the results on trial, though good, have 
proved less satisfactory than have been attained even with 
a small engines of much simpler construction.. The 

esigned superheat is put at 275 deg. to 300 deg. Cent.— 
that is,.495 deg. to 600 deg. Fahr.—yet the steam con- 
sumption was as much as 4.86 kilogrammes (10.7 1b.) per 
indicated horse-power hour, and the consumption per 
kilowatt hour was 7.5 kilogrammes (16.8 lb.). From this 
it would appear that the mechanical efficiency of the 
engine was about 91 to 92 per cent. Taking the. latter 
figure, the consumption works out to about 11.62 Ib.. per 
brake-horse-power hour. With steam at about the same 
boiler pressure—viz., 185 lb. per square inch, but super- 
heated to 260 deg. Fahr. only, a Willans engine of but 
210 horse-power has taken only 10 1b. of steam per brake 
horse-power at full load, and 10.65 1b. per brake horse- 
power at three-quarter load. 








CrystTat Patace EnGingerine Scuoot.—The ‘ Wilson 
Premium,” for the best paper read before the Crystal 
Palace Engineering Society during the present session, 
has been awarded by the Council to Mr. L. H. C. Palmer 
for his paper on ‘‘ Railway Practice and Construction in 
India.” Other papers read during the session were 
‘*Water Boring in South Africa,” by Mr. W. D. Cornwell; 
“Portland Cement,” by Mr. N. G. Watson; and ‘‘ Irri- 
pe in India,” by Mr. N. H. J. Daniell. Mr..8. Y. 

night (a former student), of the Llantwit Eagineering 
Company, also read a paper on ‘‘ Railway Brakes.” The 
penn was presented to Mr. Palmer by Mr. Charles 

Iawksley, past-president of the Institution of Civil 

Engineers, on the occasion of the ninety-sixth distribu- 
tion of certificates at the above school on Friday, De- 
cember 16. 





Mzssrs. Dorman, Lone, anp Co., Limiren.—The 
annual meeting of this company was held on Friday, the 
9th inst., at Middlesbrough, Mr. A. J. Dorman in the chair. 
The chairman, in moving the adoption of the report, said 
the company had not only had many difficulties of its own 
to face during the past year, but it had at the same time 
o— through a period of extreme depression in ever 

ranch of the iron trade. As regards the company’s 
Britannia Works, several little defects in the construction 
of the accessory machinery had shown themselves, and 
there had been frequent tecsbdewen, which, although 
they were for the most part of a trifling nature, yet by 
the stoppages involved were costly m their result. 
All this machinery had now been thoroughly over- 
hauled, and was working to the satisfaction of Mr. 
Crowe, the company’s new engineer and manager. The 
directors had decided to replace the old mill engine with 
one of a more powerful capacity ; and it would be neces- 
sary to ~~ the works off for that purpose for a few weeks. 
As regards the Clarence Works, somewhat similar troubles 
had also been experienced, and certain necessary altera-: 
tions which had heen decided on were expected to be 
completed by the beginning of February, when the mill 
would at once start work again with every prospect of 
turning out rails, billets, angles, and joists at an exceed- 
ingly low cost. It was not proposed to lay off the 
Britannia Mill for the installation of its new engine until 
the Clarence Mill had been restarted. The constructional 
department had made a substantial profit during the 
past year, despite the low prices current for struc- 
tural steel-work and all forms of bridga-work. The 
output of the shops had been increased by as much as 
50 per cent., and many economies had n effected 
in the manufacture. The sheet trade had been de- 
pressed, but the company had had another successful 
year, while its wire works and London yard had also 
managed to hold their own and show a balance on the 
right side. The colonial branches had not bad a pros- 
perous year: in Australia trade had not yet entirely 
recovered from the effects of the recent — drought ; 
while in South Africa business had been most disappoint- 
ing, although the outlook was now decidedly better. 
Pig-iron prices throughout the past year had been very 
low as compared with the cost of production; but not- 
withstanding this, the company had received dividends 
from the Clarence Iron Works of Bell Brothers to the 
amount of 16,5007. ‘The expenditure made by the company 
on capital account during the past year had been 47,300/, 
The expenditure on plant had been great, but the 
directors believed that in the long run it would be of 
great advantage to the company. In these times it was 
no use attempting to compete in the markets of the 
world without the latest and best tools and appliances, 





and it will be seen that the average works out to under 











The report was adopted. 
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THE NEW PATENTS RULES. 


WE stated, in our issue of December 9, that 
certain of the new patents rules, which are to come 
into operation next month, appeared: to be dis- 
tinctly contrary to the true intent and meaning of 
the Patents Act, 1902. In that view we were prac- 
tically confirmed by no less an authority than Mr. 
Charles Denton Abel, in an extremely interesting 
and instructive paper read before the Society of 
Arts last week. 

Whereas the novelty examination scheme em- 
bodied in the Act of 1902 emanated from Sir 
Lloyd Wise, it would appear from Mr. Abel’s 
paper that the practice provided for by the new 
rules accords with what he propounded in @ 

per read in 1865 to the Society of Engineers. 

urning to vhat paper, we find, inter alia, that 
Mr. Abel laid it down as undoubtedly necessary 
that all applications for Letters Patent should be 
subjected to some more stringent examination than 
was at that time effected by the Law Officers of the 
Crown. One had but to look through a few of the 


)| specifications to patents to be convinced of this. 


e there found so-called inventions based upon 
data totally at variance with all known physical and 
mechanical laws, which patents not only repre- 
sented so much money out of the pockets of, 
perhaps, humble artisans, utterly thrown away, 
but which,. also, frequently misled persons as 
ignorant as the patentees themselves ; we there found 
other so-called inventions consisting of the most 
trivial and obvious modifications of existing pro- 
cesses, machines, or manufactures, effecting no 
actual improvement whatever, nor involving any 
exercise of the inventive faculty, and for which 
certainly no.patent ought to be granted. Mr. Abel 
did not desire to imply by this that a very slight 
modification of existing things might not consti- 
tute a most important invention. There was 
abundant proof to the contrary; but then, in 
those cases, it was always the result obtained by 
the modification, and not the modification itself, 
which was the criterion of its importance; and, 
of course, wherever such an improved result was 
obtained, the slightest modification was fully en- 
titled to patent privilege. 

But Mr. Abel, whilst thus recognising that the 
true test of patentability is the result obtained, 
would, apparently, have the question prejudged in 
a perfunctory manner on a mere comparison of 
papers, for he went on to say (and this portion he 
quotes in his recent paper) :—‘‘ Of this and of the 
other points a duly-qualified board of examiners 
would be quite competent to judge ; they should, 
however, only have the power of absolutely refusing 
such applications as were for manifestly old or 
frivolous inventions, or for inventions based upon 
principles obviously at variance with known physical 
or mechanical principles; while in all other cases 
where their opinion differed from that of the in- 
ventor, the patent should not be withheld if the 
inventor persisted in demanding the same; but 
such opinion of the examiners should then be 


866 | referred to a patent tribunal, to which the inventor 


should, under any circumstances, have the power 
of appealing ; and if the opinion of the examiners 
were endorsed by this tribunal, it should be appended 
to the specification of the patent.” 

Having given this quotation in his recent paper, 
Mr. Abel therein proceeds in these words :—‘‘ It will 
be seen that the mode of procedure now adopted is 
based exactly wpon these lines.” That is precisely 
our contention. Whereas the Act says that the 
—— of examiners shall not be made public, the 
rules provide for evasion of that express prohibi- 
tion (to the serious detriment of patentees) by 
a specious method of appending the pith of the 
report to the specification of the patent. 

In order that there may be no room for misap- 
prehension, let us quote from a paper read at the 
Hague, in 1875, by Sir (then Me) Lloyd Wise, 
wherein he briefly described the scheme we have so 
long supported (and which is really the scheme 
embodied in the Act) in the following terms :-— 

‘*Every application for Letters Patent should 
undergo examination, limited. to the questions 
whether the specifications are clear, and whether 





the invention is open to objection as being contrary 
to morality or wanting in novelty, regard being had 
to prior publications in the Patent Office. 

**Should the result of the examination as to 
novelty be unfavourable, the applicant: should be, 
nevertheless, entitled to obtain his patent, ‘subject 
to the insertion in his specification of an acknow- 
ledgment of the existence of the prior matter found 
and pointed out by the Patent Office officials, with 
a clear statement of what he nevertheless claims. 

‘* Patents should be refused only in cases of fraud, 
or where the invention is contrary to morality. 
Other points should be left to be adjudicated ujyon 
by the Courts only in case the validity of ‘the 
patent should come into question. 

‘* There should be no publication of any report or 
opinion of the examining authorities as respects 
any application fora patent, saving reports of pro- 
ceedings in disputed cases. Thus, on the one 
hand, applicants who had been anticipated would 
be saved the useless expenditure they might incur 
if left in ignorance of the fact ; and, on the other 
hand, - they could not become sufferers by reason of 
any erroneous judgment of the examining authorities. 
Moreover, the public would be amply protected by 
having all the facts (and facts only) placed in juxta- 
position before them in the specification.” 

This proposal had previously met with wide- 
spread support, and had been discussed and 
approved by:a resolution at a special meeting of 
the Institution of Mechanical Engineers, presided 
over by the late Sir Frederick Bramwell. Not- 
withstanding all the efforts made to secure its 
embodiment in Mr. Chamberlain’s subsequent 
Patent Act, however, the Government of that day 
was not prepared to face so heavy an undertaking as 
the novelty examination part of the scheme,’ and so 
it came about that-only that portion of it which pro- 
vided against publication of reports of examiners 
found its way into the Act of 1883. But comparison 
of the Act of 1902.with the proposal (signed by.Lord 
Kelvin, Sir Bernhard Samuelson, chairman of the. 
Select Committee of 1872, and nearly 100 other gen- 
tlemen of eminence) submitted by Sir Lloyd Wise to 
the Departmental Committee on whose report that 
Act was based, will clearly show what was the 
scheme really contemplated. 

The proposal was in these terms :—‘‘ We, the 
undersigned, beg leave to submit the following :— 
(1) It is desirable, as far as practicable, to afford 
to applicants for patents mt to the public full 
information concerning the novelty of inventions 
in respect of which Letters Patent are sought. (2) 
As, however, patents have sometimes been ulti- 
mately supported in respect of inventions which 
even eminent judges have regarded as not patent- 
able, it is not advisable, in any unopposed case, 
that Letters Patent should be refused on the ground 
that the invention, or alleged invention, is obviously 
old or has been previously patented in this country, 
provided the applicant (if required) so amends his 
specification as to indicate what was previously 
known, thus protecting the public against being 
misled. (3) Furthermore, it is not advisable either 
to make it publicly. known that the specification has 
been amended at the instance of the Patent Office 
authorities, or to give publicity to any official 
notification of any kind (whether by endorsement 
on the specification or otherwise) implying doubt as 
to the novelty.of the subject-matter in respect of 
which Letters Patent are granted, because such. 
publicity would obviously create prejudice against 
the patent; and, where based upon erroneous 
opinion, would operate unjustly.” 

Some people seem to think that official endorse- 
ment will do no harm, because a patentee will 
always be asked by those with whom he enters into 
om Tessa to produce. the official papers relating 
to his patent, and these will disclose the opinion of 
the Examiner. Those who adopt this superficial 
view seem to forget that there is a great difference 
between a confidential communication and a public 
one, and that the proposed endorsement, published 
as it will be, will virtually constitute an official 
intimation to the whole world that the invention 
may be freely used and the patentee’s claims be 
safely ignored. They also fail to realise that, in 
the natural course of events, such endorsements 
will sometimes be based upon erroneous conclu- 
sions. On the contrary, they appear to think that 
Examiners, Comptrollers, and in Officers are so 


infallible that no injustice will arise, notwithstand- 
ing that the most eminent judges occasionally differ 
so essentially as to matters of invention that even 
a unanimous judgment of the Court of Appeal has 
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been unanimously reversed by the House of Lords 
—and this not long ago. 

Should a manufacturer lay down special plant 
and commence to manufacture under an oflicially- 
endorsed patent, his competitors will ‘be likely to 
at once do the same thing in defiance of the 
patentee., .It is true that. sometimes they will 
burn their. fingers... Occasionally a patentee, con- 
ceiving his.specification to have been unjustifiably 
endorsed, will be found strong enough to assert 
his rights, and those who have infringed may find 
that they have been misled by an errone us official 
endorsement, and have no remedy against those 
who .have thus misled them, because the Act 
expressly relieves officials of all responsibility. 

In the same way, every patentee (and there will, 
in the course of time, be plenty of them) whose 
specification is unwarrantably endorsed, will have 
no remedy against the irresponsible officials who 
will (admittedly in the conscientious discharge of 
their duty, according to their own light) have done 
him this grievous and sometimes ruinous injustice. 
Truly the official mind entertains peculiar ideas 
as to the way in which the introduction of minor 
improvements in the manufacturing arts can best 
be encouraged ! 

Is it at all likely that any capitalist will find 
capital to promote the introduction of a patented 
invention the specification of which has the official 
mark of invalidity upon it ; or that any manufac- 
turer will devote energy, time, and money to the 
laying downof plant, the manufacturing, advertising, 
and securing the introduction of an invention under 
a patent which all the world is officially invited to 
ignore ?. And is it not less likely still that. he will 
buy such a patent, or take a license under it? And 
all this. needless impediment is to be placed in the 
way of inventors and manufacturers, seemingly, 
because the Act is being interpreted as constituting 
a mandate tothe Board of Trade to place applicants 
for patents under the official thumb and to put the 
screw upon them. 

That we are not alone in regarding the contem- 
plated practice as likely to prove mischievous may 
be gathered from an article which appeared in 
the Financial and Commercial Supplement to The 
Times of Monday last.. It is there pointed out 
that at the present moment a new staff of examiners, 
recently elected from the result of competitive ex- 
aminations, is being trained in the work of making 
searches, and that it is quite impossible that these 
young men, few, if any, having previous know- 
ledge of patents at all, can be competent, after a 
few months’ experience, to construe the claims in 
such highly technical documents as specifications, 
and the tendency will be for them to be too strict 
rather than too lenient. 

And with respect to the proposed official 
notifications the writer of the article says that 
a reference of this kind will, of course, seri- 
ously reduce in the public estimation the value 
of a patent, and great care will, therefore, 
have to be taken that no injustice is done to the 
inventor. The public does not realise (says the 
writer) as do those familiar with patents and patent 
litigation how. very difficult it is. in many cases to 
decide that an invention is covered wholly or par- 
tially by a specification of earlier date ; and even 
though a specific reference be not intended to have 
the effect of such a decision, it will be so inter- 
preted by the public. 








THE DECAY OF AMERICAN SHIPPING. 

A Wasuineron cable states that the Merchant 
Marine Commission, which has been taking evi- 
dence and listening to views up and down the 
United States for several months past, will report 
in favour of a Bill to. double the tonnage tax on 
all ships leaving United States ports for foreign 
trade, and to refund the exact amount of the tax 
so collected in annual subsidies to ships of the 
mercantile marine of the country. The Commis- 
sion, it is added, will also recommend that larger 
concessions be made to American ships trading on 
the Pacific Ocean than to those on the Atlantic, in 
view of the higher cost of coal on that side, and of 
the large subsidies paid to American steamships car- 
rying mails across the Atlantic. We in this country 
are not concerned much with this last proposal, 
because the coasting trade is confined to vessels 
flying the American flag ; but in regard to the first 
it can only be said that the result must be exceed- 
ingly disappointing to the numerous people who 
hoped that substantial sums would be paid to ship- 





builders and shipowners to neutralise the difficulties 
under which they labour. We fail to see how an 
increased tonnage tax will benefit the American 
nation. The theory of this plan, as it has appeared 
from time to time in the suggestions and argu- 
ments before the Commission, is that by imposing 
these charges upon foreign and American vessels 
alike the offence of discrimination will be avoided ; 
while the burden will at first fall almost wholly 
upon foreign vessels, and the proceeds will be 
entirely used as a bounty to American vessel- 
owners. ‘ Under this process of milking foreign to 
fatten American shipping, it is expected that the 
latter will grow stout, and the former grow lean, 
until they compete with each other on terms made 
equal by a handicap on one and a bonus to the 
other. How this would work in the carrying trade 
is problematical, but how it would work on the 
merchandise trade of the United States does not 
admit of much doubt. It is only another way of 
taxing the trade, making it costly to carry on, and 
consequently curtailing its volume and value, for 
the benefit of those engaged merely in the trans- 
portation part of it. The increased cost of carry- 
ing, however indirectly it might be imposed, would 
have to be paid out of American production and 
American traflic, and the handicap would be upon 
American foreign trade. 

That there is room for a much larger employ: 
ment of American tonnage in the country’s foreign 
trade need not be denied. Last year’s report of 
the Commissioner of -Navigation shows that of a 
total tonnage entered inwards at American ports, 
6,906,582 tons represented Amcrican vessels, while 
24,187,081 tons represented foreign vessels. In 
1861 the United States had only 400,000 tons less 
of merchant shipping than Great Britain ;: in 
1903 it had 11,000,000 tons less. While the 
tonnage of American shipping, excluding canal 
boats and barges, was last year slightly in excess 
of that of 1861, the tonnage of British shipping is 
nearly threefold what it was then. It was in 1866 
that Secretary McCulloch made a special report to 
Congress on the subject of American shipping, in 
which he pointed out that the country could no 
longer profitably build ships, nor successfully com- 
pete with British ships in the transportation of 
American products, because of the ‘‘ unequal faci- 


lities for obtaining the materials ” for the new type: 
of vessel. 


Twenty years later, in reviewing the 
lessons of his long political life, Mr. McCulloch 
wrote that the decline in their shipping. was the 


great humiliation of the United States: since less 
than half a century before they were second 


only to Great Britain, with strong indications 
that they would soon be her superior as a mari- 
time power. The decline of American shipping 
began with the substitution of iron for wooden 
ships. It was hastened by the refusal to permit 
American shipowners to protect their ships by 
foreign flags during the Civil War, and the finishing 
blow was given to it by a tariff which, by taxing 
the materials that are used in the construction of 
ships, made them too costly to invite capital in that 
direction, and forced it into manufactures. For 
years it has cost more to build and operate an 
American ship than any other, and capital and 
labour have found better employment ashore than 
afloat. ‘* What justification can there be,” asked 
Mr. McCulloch, ‘‘for keeping upon the statute- 
book a law that prohibits citizens’ of the United 
States from buying foreign-built ships and putting 
them under our own flag? If we cannot build ships, 
why should our citizens be prohibited from pur- 
chasing them? In no country in the world, except 
this great free country of ours, does such a 
barbarous prohibition exist. If we need ships and 
cannot build them, why should the right to 
buy be denied?” To these questions no answer 
has been forthcoming, except in the shape of 
the Acts which have ‘been passed to admit 
special foreign-built ships to the American register 
for a special purpose. The present Secretary of 
the Navy, in adding his contribution ‘to the official 
testimony concerning the need of an enlarged mer- 
cantile marine, seems to have succeeded in merely 
introducing a new set of fallacies into a discussion 
already overwhelmed with them. Mr. Morton’s 
idea of producing what he calls equality in all 
respects for the American owners of sea-going 
craft appears to be that due regard should be 

id to the mail contracts, the subsidies, the 

nuses, and the premium of other countries in the 
sense of duplicating them. Now, as a matter of 
fact, it is not with subsidised liners that British 





mercantile supremacy lies, but -with the indus. 
trious cargo ‘‘tramps ” which perform 80 per cen). 
of the world’s carrying trade. The shipowners 


‘Great Britain do not ask for bounties or dolc< - 


they could get on better if they had less, not more. 
of, State interference in the management of the: 
business. And in duplicating the’ subsidies, th. 
United States would have to be prepared {.; 
retaliation at the hands of nations which alrea:}y 
help their shipping by handing out doles. 1}. 
experience of some of these ought to show tlic 
fatuity of subsidies when some of the essentials io 
success are lacking. The French bounty policy lixs 
helped in the over-production of shipping and 
cut-throat competition, and yet it has done little or 
no good to the merchant marine of France. 

On previous occasions, when discussing the ship- 
ping question in these columns, we have pointed 
out that the way to rehabilitate the American 
mercantile marine would be to permit American 
citizens to buy their ships in the cheapest mark+t, 
and to reduce the tariff so that the cost of materi>|s 
would be brought down to a level which would allow 
of vessels being constructed in American yards as 
cheaply as in this country. The New York Jowrnai 
of Commerce, which has for many years conducted a 
campaign in favour of ‘‘free ships,” states that 
witnesses engaged in shipbuilding on the Atlantic 
Coast, on the lakes, and on the Pacific Coast, have 
testified before the Commission that steel plates 
made in Pittsburg have been sold and delivered to 
British shipyards several dollars per ton below the 
price for which the same plates at the same time 
could be obtained in America; and it asks : ‘* What 
kind of a policy would it be for our Government to 
pay to shipbuilders the difference between the 
price which the steel-makers charge them for 
material and the price at which they sell the same 
material to foreign shipbuilders, instead of com- 
pelling these steel-makers to sell at home as cheaply 
as abroad?” There is only one practicable way of 
compelling this, and reducing the cost of material 
in the country to or below the cost in other 
countries, and that is to remove the duties on steel. 
It does not sound reasonable to talk about granting 
a subsidy to shipbuilders on account of the cost of 
their materials, to enable them to build ‘‘at the 
‘same or a cheaper cost than on the other side,” so 
long as this duty remains, and American material 
is sold cheap to foreign shipbuilders. The rule 
does not apply to steel alone. There is no ground 
for believing that shipbuilding material, as a whole, 
would cost more in the States than in Great Britain 
or Germany, if none of it were subject to duty. It 
is the general testimony of American builders and 
owners that the present drawback is of no effect, 
‘because it applies only if the vessel is used in 
foreign trade exclusively, which makes it a matter 
of uncertainty whether it can be used at all. 








MODERN PHYSICS IN RELATION TO 
PHOTOGRAPHIC OPTICS. 

None of the scientific discoveries of the past 
century has become so universally popular as 
photography, none has proved so useful a hand- 
maid in all branches of experimental research ; and 
yet in photography theory and practice have for 
long periods been leading separate existences, while 
conventionally assumed to live together in complete 
harmony. -A better recognition of the true com- 
mon interest has of late prevailed; and in order 
to foster this spirit, Dr. R. T. Glazebrook, F.R.S., 
was asked to deliver the seventh Traill Taylor 
memorial lecture in the rooms of the Royal 
Photographic Society, on Thursday, last week. 
Both as director of ‘the ‘National Physical Labora- 
tory, which has been established in order to assist 
technical men in their work, and as a distinguished 
investigator of optical problems, Dr. Glazebrook 
was in his right place, though he had to disclaim 
practical experience in photography. 

The review of the development of photograpliy 
in England was not very gratifying, the lecturer 
stated. Foremost in the fields of theory and prac- 
tice at different periods, England had allowed _her- 
self to be overtaken. George B. Airy had, in studying 
the camera obscura in 1830, grasped the problems 
of astigmatism and curvature of field ; but his re- 
searches remained almost unheeded until Rolr 
drew attention to them. The early English «p- 
ticians, on the other hand, to whom photograply 
owed so much, were not mathematicians, and con- 
tinued to follow empirical rules until the leadership 
was no longer theirs. William Hamilton gave the 
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complete theory of the formation of images six years 
after Airy had published his researches ; but Fin- 
sterwalder and Phicesen had to point out the import- 
ance of Hamilton’s work, and to make it intelligible 
to p:actical British opticians, who then counted 
few men like Traill Taylor and Chance. In those 
early days, Petzval, in Vienna, was the only man who 
carried out in practice theoretical lens combinations. 
In 1856 L. von Seidel showed clearly the defects we 
have to overcome in lenses, and how we can correct 
them;.a complete account .of his investigation 
was not available before 1880, however, and it was 
only in 1898 that the Bavarian Academy published 
a full edition of his memoirs, upon which S. P. 
Thompson dwelt in his fourth Taylor memorial 
lecture. Dr. Glazebrook referred repeatedly to 
this lecture by Professor Thompson. By 1870 
the necessity of a new departure was recognised in 
England, and Stokes and Harcourt began to ex- 
periment on new glasses to meet the demands of 
optical theory : work that was soon afterwards 
taken up by Abbe and Schott, in Jena, with such 
signal success. 

Dr. Glazebrook explained how problems such as 
the imperfections of lenses offer are attacked. We 
must first get our data settled and stated ; to ex- 
press them in mathematical symbols we have to 
make assumptions simplifying the problem, though 
such assumptions may appear strained ; when the 
formula is solved, we have to investigate its physical 
meaning, and to apply it. The phenomena are so 
complicated, even with perfect lenses, that we con- 
fine ourselves, with Gauss, to flat object problems, 
and, in the first instance, to monochromatic light. 
With these restrictions, we have to consider five 
chief sources of error. Firstly, rays parallel to the 
optical axis are not all brought to the same focus ; 
this defect is known as spherical aberration. 
Secondly, a point in the object, situated at a small 
distance off the optical axis, will give one image, 
produced by the rays falling upon the central 
portion of the lens, and another image produced by 
the marginal rays; this very common defect of 
lenses is known as zonal aberration, coma, or 
obliquity effect. Thirdly, when the rays are more 
oblique, they are united, not at a point, but in a 
line, the primary focal line ; they spread out again 
afterwards, and are once more brought to a 
secondary focal line. A flat object gives two more 
or less curved images, which coincide only at the 
principal focus ; and when we observe the image of 
a point on a screen we see, at various distances, a 
vertical line, an ellipse (vertical axis long), another 
ellipse (vertical axis short), and a horizontal line. 
The field of a point is hence not stigmatic (not a 
point). The fourth and fifth defects—curvature of 
tield and distortion—are connected with these aber- 
rations. Seidel gave definite equations for the 
differences between the actual and the correct 
image ; when his s, is zero, the lens is corrected for 
spherical aberration ; when s, = 0, for zonal aberra- 
tion ; when s, = 0, for astigmatism, and so on. To 
satisfy all his equations, when s, + 8 + 8 + % + 8, 
= 0, is impossible with one lens; for we can, if 
restricted to one material, only vary thickness and 
curvature. But when we combine lenses, and 
change the materials to obtain the desired refrac- 
tion and dispersion, we can also correct for 5, 
(chromatic aberration), which was incompatible 
with flatness of field, until new optical glasses were 
prepared out of hitherto unused materials in suit- 
able proportions. The remarkable results achieved 
were explained by diagrams which illustrated Stein- 
heil’s skill. When Steinheil commenced his re- 
searches, the image of a star in an ordinary lens 
appeared at the focus as a small circle with a dot in 
its centre ; one degree from the centre of the lens 
it produced three more or. less «concentric oval 
curves. If the screen were pushed in’ or out by 
a fraction of a millimetre,the circle changed into 
three large concentric circles, and the ovals into 
three oddly-shaped curves. . Applying the correc 
tions, Steinheil succeeded in suppressing these 
peculiar defects more and more. 

Dr. Glazebrook thén passed to instruments, 
spherometeys, &e., designed for the systematic 
examination of lenses and- exact measurements 
of their defects. An ingenious instrument of this 
kind - an optical bench designed and constructed 
by Messrs. Beck, and presented by Mr. Beck and 
Mr. Stuart to the National Physical Labora- 
tory—was on view. It consists, Dr. Glazebrook 
Pointed out, of many. parts sliding in one another, 
and swinging in ball-bearings about their centres, to- 


of ways. A graduated screen or an artificial star 
serves as an object. Thelens revolves in its carrier 
on two hundred balls; both the lens and the cross 


racked ; the equivalent focal distance is measured 
in the usual way, or half this distance is determined 
by shifting the lens through a certain arc; mea- 
surements for astigmatism can be made within a 
few minutes. Dr. Glazebrook also referred to the 
novel systems of testing due to Professor Hart- 
mann, Instead of examining a distant object, 
Hartmann prefers, for certain purposes, to bring 
the object close to the lens ;.and ke has further 
devised a method of tracing the paths of distinct 
rays. As worked out by Mr. Chalmers, this method 
consists in covering the lens under test with a 
diaphragm perforated at three, five, or more spots. 
The rays passing through these apertures will not 
converge to a common focus, but they will cross 
more or less near the focus; and if we place a 
sensitised plate between the lens and the focus, 
and another plate afterwards beyond the focus, 
the two pictures obtained will enable us to deter- 
mine the directions in which’ the rays travelled. 
The obliquity of the incident rays is varied in such 
experiments. rca ‘ 

faving shown examples of the excellent, fruit 
which the application of these various methods 
of measurements has borne, Dr. Glazebrook con- 
cluded by expressing his regret that the National 
Physical Laboratory had so far not been able 
to apply any significant portion. of its scanty 
grant to the aid of the optician. _He would 
be a real benefactor. who brought home to the 
Government the full recognition of the fact that such 
institutions had been created in order to facilitate 
the application of science to manufactures. He was 
glad, however, to announce that an optical conven- 
tion would be held in London next May, which, it was 
hoped, would bring together practical and scientific 
opticians from all parts of the country for common 
deliberation’ concerning all sides of the question : 
theoretical, practical, and commercial. Mr. Conrad 
Beck, the chairman of the meeting, emphasised the 
high importance of this. innovation, in proposing a 
vote of thanks to the lecturer. The pioneers of 
photography, he remarked, had found their task 
too easy, and they had relied on empirical methods 
and the rule of thumb, while the scientists had 
dwelt in their academic garden. Theory without 
practice and practice without theory were equally 
unhealthy, and England hardly possessed any 
literature ‘on practical optics, while education in 
optical matters was also unsatisfactory. The mag- 
nificent effort to unite’ practical’ and scientitic 
opticians in this“ convention deserved every en- 
couragement. : a , ; 
We need not say that we fully endorse these 
words. The convention will be held at the North- 
ampton Institute, Clerkenwell, under the presi 
dency of Dr. Glazebrook, and will be combined 
with an exhibition. Principal Silvanus Thompson 
will be chairman, and Mr. 8S. D. Chalmers secre- 
tary of the rs committee; and Dr. R. M. 
Walmsley and { the honorary secretary, Mr. F. J. 
Selby, M.A., of Elm Lodge, Teddington, » will 
prepare an exhibition catalogue. 








SIR ISAAC LOWTHIAN BELL, BART. 
Tue death of Sir Isaac Lowthian Bell last. Tues- 
day removed one of the most prominent figures in 
metallurgical industry of the North of England. 
Time had dealt very gently with him, for he had 
outlived dozens of men who appeared on the scene 
of the world’s activity nearly a quarter of a century 
later than himself, and probably there is no iron- 
master to-day who can remember a period so early 
in his own career that he did not then look up to 
Bell as an exponent of the scientific principles of 
iron-smelting. If Sir Lowthian had lived until next 
February, he would have entered his ninetieth year ; 
but there is no reason to believe that he would 
have regarded that event as a. sign that he must 
cease from an active participation in the affairs of 
the world. Till within a year or two ago he fre- 
quently attended meetings of technical societies in 
London, and took part in their discussions, while 
in his own district he had many engagements, one 
being that of director of the North-Eastern Railway 
Company. His life has not only been long, but 
it has also been very full. He was a student, a 
man of science, a manufacturer, an author, and a 
controversialist. He attained a good measure of 


hair-screen can be swung, and the microscope be}. 


bestowed upon him, culminating in: a baronetcy 
in 1885. The news of his death will be received 
with regret by all who came in contact with him. 
Isaac Lowthian Bell was born at Newcastle- 
on-Tyne, on February, 15, 1816. His father, Mr. 
Thomas Bell, was an alderman cf the town, and 

rtner in the firm of Messrs, Losh, Wilson, and 

ell, of Walker Iron Works, near Newcastle; his 
mother was the daughter of Mr. Isaac. Lowthian, of 
Newbiggin, Northumberland. After studying at 
Edinburgh University, he went to the Sorbonne, 
Paris, and there laid the foundation of the chemical 
and metallurgical knowledge which he applied so 
extensively in later years, after he had also learned 
practical iron-making under Mr. John Vaughan, at 
his father’s works. At these works he remained 
until 1850, when he joined in establishing chemical 
works at Washington, eight miles from Newcastle. 
Here it was also that his subsequent firm of Messrs. 
Bell Brothers started the first works in England for 
the manufacture of aluminium. In 1852,: in con- 
junction with his brothers Thomas and John, he 
founded the Clarence Iron Works, near the mouth 
of the Tees, opposite to Middlesbrough. The three 
blast-furnaces here erected in 1853 were at that time 
the largest in the kingdom, each being 474 ft. high, 
with a capacity of 6012 cubic feet; the escaping 
gases were utilised for heating the blast. Later 
furnaces were successively increased up to a height 
of 80 ft. in 1873, with 17 ft. to 25 ft. in diameter 
at the bosh, 8 ft. at the hearth, and about 25,500 
cubic -feet capacity. At Clarence,. too, Messrs. 
Bell Brothers sank a bore-hole in 1874, and found 
a bed of rock salt at 1127 ft. depth; butthe dis- 
covery remained in abeyance till 1882, when they 
began making salt, and had thus the honour of 
being the pioneers in this important industry in 
the district. They were also, among the largest 
colliery proprietors in South Durham, and owned 
likewise extensive ironstone mines in Cleveland, 
and limestone quarries in Weardale. 

Sir Lowthian’s literary career, which was more 
especially associated with the iron and steel indus- 
try, both in its practical pursuit and in its scientific 
investigation, may probably be said to have been 
inaugurated in 1863, on the occasion of the second 
British Association meeting in Newcastle-on-Tyne, 
during his second mayoralty of that town, when he 
presented a report on the manufacture of iron in 
connection with the Northumberland and Durham 
coal-fields ; and also two papers, on ‘‘ The Manu- 
facture of Aluminium,” and on ‘‘ Thallium.” Once 
started, his prolific pen was thenceforth fre- 
quently busy for the enlightenment of his fellow 
ironmasters, and the advancement of their best 
interests. . Perhaps the course and range of his 
persistent efforts may be, most readily gathered 
from the following list of his voluminous produc- 
tions, which does not pretend: to be complete, 
though probably not far from being so. They are 
ata ah nearly in order of date, as far as known ; 
and so many were his communications to the Iron 
and Steel Institute that these are here indicated for 
brevity by the letter i, while those to other societies 
are distinguished by the names of the bodies towhom 
they were severally presented ; a few were books or 
pamphlets published independently :—Report and 
two papers to the second Newcastle meeting of the 
British Association in 1863, already mentioned. 
** Notes on the Manufacture of Iron in the Austrian 
Empire,” 1865. ‘‘ Present State of the Manufac- 
ture of Iron in Great Britain,” 1867. ‘‘Method of 
Recovering Sulphur and Oxide of Manganese, as 
Practised at Dieuze, near Nancy,” 1867. ‘‘ Our 
Foreign Competitors in the Iron Trade,” 1868 ; 
this was promptly translated into French by Mr. 
G. Rocour, and published in Liége. ‘‘ Chemistry. 
of the Blast-Furnace,” 1869. ‘‘ Development of 
Heat, and Its Appropriation in Blast-Furnaces 
of Different Dimensions,” (i) 1869. _‘‘ Chemical 
Phenomena of © Iron- Smelting ”— three papers, 
(i) 1870, 1871, 1872, which were translated into 
French and German for the benefit of Continental 
metallurgists. ‘‘ Preliminary, Treatment of the 
Materials Used in the Manufacture of Pig Iron in the 
Cleveland District :” a paper to the first Middles- 
brough meeting of the Institution of Mechanical 
Engineers, 1871. ‘‘ Ferrie’s Covered. Self-Coking 
Blast-Furnace,” (i) .1871. | ‘‘ Conditions which 
Favour, and those which Limit, the Economy of 
Fuel in the Blast-Furnace for Smelting Iron”: a 
per to the Institution of Civil Engineers, 1872. 
hree Presidential Addresses, (i) 1873-4 : inLondon 
and Liége in 1873, and in London in 1874. ‘‘ Notes 








gether or separately, and it can be used in a variety 


success in all that he did, and honours were freely 
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Works in the United States,” (i) 1875. ‘*Sum of | associated, it may be of interest in this connection | the advantages due to increased capacity of blast- 
Heat Utilised in Smelting Cleveland Ironstone,” | to recall that the first proposal for the formation | furnaces, that Mr. Bell expressed his strong dissent 
(i) 1875. ‘* Some supposed Changes Basaltic Veins of the Institute was made in a paper on ‘The | from the author’s views ; and thus between these two 
have Suffered during their Passage through and Position of the Iron Trade in Relation to Technical | eminent authorities on blast-furnace working there 
Contact with Stratified Rocks, and the Manner in | Information,” read in Newcastle-on-Tyne, on Tues- | began a controversy that was prolonged to the very 
which these Rocks have been Affected by the day, September 29, 1868, at the quarterly meeting | last paper which emanated from Mr. Cochrane's 
Heated Basalt :” a communication to the Royal of the North of England Iron Trade, by Mr. | pen, and which was contributed to the Iron and 
Society on May 27, 1875. ‘‘Use of Caustic Lime John Jones, F.G.S., secretary to the trade. It | Steel Institute only six days before his death, in 
in -the Blast-Furnace,” (i) 1875; and a second was at this same meeting that Mr. (afterwards 1898. The curious point was that, in spite of the 

per on the same subject, (i) 1894, ‘* Price’s| Sir Lowthian) Bell read his paper on ‘‘The elaborate counter - arguments advanced by Mir. 
-atent Retort-Furnace,” (i) 1875. ‘Separation of Foreign Relations of the Iron Trade.” A com- Bell, somehow or other most of the progies- 
Carbon, Silicon, Sulphur, and Phosphorus in the | mittee was there and then formed, including Mr. | sive economies successively anticipated by Mr. 
Refining and Puddling-Furnace and in the Bes- Bell; and a meeting of ironmasters, to be. held Cochrane were one after another confirmed by the 
semer Converter :” two continued experience of 








papers, (i) 1877. ‘‘ Re- practical working at the 
port to Government on Ormesby blast-furnaces. 
the Iron Manufacture of Mr. Bell was a mem- 
the United States of Ame- ber of the Institution 


~ of Mechanical Engincers 
from 1858, a member of 
council from 1870, a vice- 
president from 1872, and 
president in 1884. The 
year of his presidency 
happened to be one in 
which special conditions 
called for the guidance of 
a -strong president; but 
it unfortunately —hap- 
pened also that shortly 
after the delivery of his 
presidential address at 
Cardiff, in August, he 
was attacked by an ill- 
ness of so serious a nature 
that it was feared by his 
family it could have no 
other than a fatal termi- 
nation. By their orders, 
consequently, all commu- 
nications from the Insti- 
tution were absolutely 
forbidden ; and the period 
of his presidency was 
thereby practically cur- 
tailed to little more than 
half a year. Happily, 
the sequel falsified their 
gloomy forebodings, and 
his subsequently renewed 
health and activities were 
welcomed with the utmost 
gratification by all to 
whom his name was so 
well known throughout 
the world. Of the Society 
of Arts he was a member 
from 1859. Of the In- 
stitution of Civil Engi- 
neers he was elected an 
associate member on 
May 21, 1867, and a 
member on April 8, 1873. 
On his presentation to 
the Royal Society of 
the paper on ‘“ Basaltic 
Veins,” already enume- 
rated, he was elected a 
Fellow on May 27, 1875. 
In 1876 he served as a 
Commissioner to the In- 


rica, and a comparison of 
it with that of Great 
Britain,” 1877. British 
Industrial Supremacy, ” 
1878.- ‘‘ Notes on the 
Progress of the Iron 
Trade of Cleveland, ” 
1878. ‘‘ Separation of 
Phosphorus from Pig 
Iron,” (i) 1878. ‘‘ Ex- 
pansion of Iron,” 1880. 
‘*The Tyne as connected 
with the History of En- 
gineering :” a paper to 
the third Newcastle-on- 
Tyne meeting of the 
Institution of Mechanical 
Engineers, 1881. ‘‘ Oc- 
clusion or Absorption of 
Gaseous Matter by Fused 
Silicates at High Tem- 
peratures, and its possible 
Connection with Volcanic 
Agency :” A paper to 
the third York meeting of 
the British Association in 
1881, but printed in the 
Journal of the Iron and 
Steel Institute. ‘‘ Com- 

rative Blast - Furnace 
Patties: ~~ (+) >-abee: 
** Value of Successive 
Additions to the Tem- 
ee of the Air 
Jsed in Smelting Iron,” 
(i) 1883. ‘*Use of Raw 
Coal in the Blast - Fur- 
nace,” (i) 1884. Presi- 
dential Address on Iron, 
to the second Cardiff 
meeting of the Institu- 
tion of Mechanical Engi- 
neers, 1884. ‘‘ Principles 
of the Manufacture of 
Iron and Steel, with 
Notes on the Economic 
Conditions of their Pro- 
duction,” 1884.” ‘* Blast- 
Furnace Value of Coke, 
from which the Products 
of Distillation from the 
Coal used in its Manufac- 
ture have been Collected,” 





(i) 1885. ‘Iron Trade ternational § Centennial 
of the United Kingdom From a Photograph by Messrs. Elliott and Fry. Exhibition at Philadel- 
compared with the Other phia, where he was pro- 
Chief Iron- Making Na- perly called upon to 
tions,” 1886. ‘* Manufac- Tue LATE Sir Lowrntan Bet, Bart., F.R.S. occupy the position of 
ture of Salt near Middles- resident of the metal- 
brough :” a paper to the fesetent judges. On his 


Institution of Civil Engi- return he presented to 
neers, 1887. ‘‘ Reduction the Government, in 1877, 
of Ores of Iron in the the report, already re- 
Blast-Furnace,” (i) 1887. ‘‘Gaseous Fuel,” (i) 1889.! at the Queen’s Hotel, Birmingham, was called |ferred to, upon the iron manufacture of the 
fgg Ser Iron Ores Chemically Considered,” | for Thursday, October 8, that being the day | United States. In the following year, at the 
1890. ‘‘Probable Future of the Manufacture of of the Ironmasters’ quarterly meeting in Birming- | request of the Prince of Wales, he undertook 
Iron,” (i) 1890. ‘Manufacture of Iron in its) ham. A resolution for the formation of an Iron | similar duties at the Paris Exhibition of 1878. 
Relation to Agriculture,” (i) 1892. ‘* Waste of| and Steel Institute for Great Britain was passed, | The honorary degree of LL.D. was conferred upon 
Heat, Past, Present, and Future, in Smelting) on the proposal of Mr. Bell, who was thus one | him by the University of Edinburgh, where in his 
Ores of Iron,” (i) 1893. ‘‘ Development of the | of its founders. He was President of the Institute | youth he had been a student. 
Manufacture and Use of Rails in Great Britain :”| in 1873 and 1874; and it was during his presi-| Turning to what are more generally regarded as 
a paper to the Institution of Civil Engineers, 1900.| dency in the latter year that the Bessemer Gold the engagements of public life, Mr. Bell was Mayor 
Presidential Address to the Institution of J unior | Medal of the Institute was awarded to him. of Newcastle-on-Tyne in 1854-5, at the age of thirty- 
Engineers, 1900. | As previously recorded in Enorvgerinc of | nine ; and again, as already mentioned, in 1862-3. 
As the earliest volume of the Iron and Steel| May 20, 1898, page 637, it was in 1869, in the | He was elected Member of Parliament for Durham 
Institute contains no record of its origin, with | discussion of a paper to the Institution of Mecha- | in 1874, but was unseated ; he sat for the Hartle- 
which the subject of our memoir was so closely’ nical Engineers by Mr. Charles Cochrane, urging | pools from 1875 to 1880, and then retired from 
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Parliamentary life. For the County jofj Durham 
he was a Justice of the Peace and Deputy-Lieu- 
tenant, and High Sheriff in. 1884. For many years 
he was a director of the North-Eastern Railway, 
and Chairman of the Locomotive Committee. He 
was created a baronet on July 21, 1885, and is 
succeeded in the baronetcy by his eldest son, Mr. 
Thomas Hugh Bell, who was born on February 10, 
1844, and occupies what was formerly his father’s 
position at the Clarence Iron Works. 








THE LATE J. ALLEN McDONALD. 

WE regret to have to record the death of Mr. 
John Allen McDonald, who has for fourteen years 
been chief engineer of the Midland Railway Com- 
pany. Mr. McDonald had not enjoyed very robust 
health for some time, but had continued at work 
as usual up to Friday last, and thus his death, on 
Sunday morning, the 18th inst., at his residence, 
Borrowash, near Derby, came unexpectedly ; the 
cause being angina pectoris. Mr. McDonald, who 
was 58 years of age, was a native of the West of 
England. In 1865 he became the pupil of Mr. 
A. H. McDonald, on the Chertsey Extension Rail- 
way, Seaton and Beer Railway, and the Kingston 
and Wimbledon Railway. Subsequently he became 
resident engineer for Mr. W. R. Galbraith, and 
still later, on the Bristol Harbour Railway, as 
assistant to Mr. Charles Richardson, whose name 
is so intimately connected with the construction of 
the Severn Tunnel. 

In 1869 Mr. McDonald passed from the region 
of designing engines to the work of construction, 
becoming then the engineer on behalf of Mr. J. 
Bayliss and Mr. Eckersley, on the Rhymney Ex- 
tension Railway and the Yate and- Thornbury 
Railway. In August, 1871, Mr. McDonald joined 
the staff of the Midland Railway Company, being 
resident engineer at various works on behalf of 
Mr. Crossley and Mr. John Underwood. These 
works included the Trent and Leicester widen- 
ing, branches at Burton-on-Trent, Kettering and 
Cransley widening, the Whitecross-street works 
in London, and the branch railway and dépdét at 
Poplar Docks. In 1890 he succeeded Mr. A. A. 
Langley as Chief Engineer of the Midland Rail- 
way Company, and since then has carried on 
very extensive works, not only in the vicinity of 
the Metropolis, but throughout the extensive 
system of the company. Among these may be 
mentioned the Saxby and Bourne Railway and the 
extensions between Sheffield and Barnsley. An 
important swing-bridge over the Nene at Sutton 
was also his work. Probably his most important 
undertaking was in the design and construction 
of the Heysham Harbour, in which he collaborated 
with Mr. G. N. Abernethy. This scheme we 
have fully described in recent numbers of ENet- 
NEERING, so that it is only necessary to say that 
it involved the reclamation of a large area of 
the foreshore within breakwaters, and the construc- 
tion of tidal docks within this area for the accom- 
modation of the new steamship service of the 
Midland Railway Company to the Isle. of Man, 
Belfast, Dublin, and other ports on the Irish Sea. 
Mr. McDonald was also engaged in - important 
works in the West Riding of Yorkshire, between 
Royston and Bradford. At the time of his death 
he was carrying out the widening of the main line 
north of St. Pancras, and adding enormously to 
the facilities of the company. He was responsible 
for the introduction on the Midland Railway in 
1896 of a new and heavy section of bull-headed 
rail weighing over 100 Ib. per lineal yard. * 

_Mr. McDonald became a member of the Institu- 
tion of Civil Engineers in 1878, and although he 
did not contribute any paper to the ‘‘ Proceedings,” 
he frequently took part in the discussions, invariably 
adding something of value from his wide experience 
of railway work. He was elected a Member of 
Council of that institution a few years ago, and was 
a railway representative on the Engineering Stan- 
(ards Committee. He wasa bachelor, quiet and un- 
assuming in disposition, and in his work displayed 
not only resource, but such a grasp of general prin- 
ciples and the requirements of the company that he 
inspired his staff with confidence and energy. 








NOTES. 
; THe Arr IN THE New York Susway. 
_ Putte attention has been rather sharply called 
by letters in the New York daily Press to the venti- 
lation of the new Subway, and to the quality of the 








air. The first zealous visitors. to the newly-opened 
underground route who offered their opinion on the 
matter belong to the category of alarmists. Accord- 
ing to.them, the-air is painfully deficient in oxygen 
and dangerously rich in carbon dioxide. . As a 
swift and certain remedy, and also as a means of 
saying the Subway, it was seriously proposed to 
employ large electrostatic machines, and. mammoth 
ozone-generators, distributed at intervals along the 
route-; the proposers of this scheme were convinced 
of its efficiency to deal with the problem, and felt 
confident that it would render the vitiated air of 
the tunnel fit for human beings to breathe. The 
chemical constitution of uncontaminated atmos- 
pheric air is as follows :— 


Oxygen... di 20.80 
Nitrogen ** os 70.20. ° 
Carbon dioxide ... 0.03 or 0.04 


This composition is not absolutely constant, the 
quantity of oxygen being sometimes a little more 
than the above and sometimes a little less. Now 
of the Subway air, fifty samples, taken in different 
sections and at. different’ hours of the day, and 
afterwards carefully analysed by distinguished 
chemists, have given an oxygen maximum of 20.80 
and a minimum of 20.30, the average being 20.55. 
On the same occasions, and at the same time, nine 
samples of surface air were examined, when a maxi- 
mum of 20.90 for oxygen was obtained and a mini- 
mum of 20.60, with an average of 20.76. From 
these results, it is evident that the air in the New 
York Subway has suffered no serious loss of oxygen, 
and is for all pur equal to the air.of the street 
as far as its healthfulness depends upon the per- 
centage of oxygen which it contains. In the 
absence of analyses made with a view to determine 
the amount of carbon dioxide in the air of the Sub- 
way, it is safe to say that the percentage of oxygen 
present is a conclusive indication of the absence of 
any appreciable quantity of carbon dioxide. Fault- 
finders and people with a grievance have also hinted 
that the air may be poisoned by peculiar organic sub- 
stances which some investigators think they have 
discovered in the human breadth. But to dispel 
any anxiety that might exist on this score, it will 
suffice to say that most .recent and reliable investi- 
gations into the composition of air from human 
lungs have failed to discover any organic matter 
of a poisonous nature in it. It has also been sug- 
gested by captious critics that the new railway 
tunnel will ultimately become charged with 
dangerous bacteria. For the comfort of such 
people, one would: remark that the only bacteria 
which can find their way into the tunnel are the 
same kind as those in the atmosphere of our houses. 
In this respect. our dwelling-houses, theatres, and 
public halls are just as much exposed to be in- 
vaded by microscopic organisms as are the tunnels 
and stations of a subway. Fortunately for us, such 
bacteria are in most cases absolutely harmless. 
Moreover, it isa matter of common knowledge 
nowadays that bacteria cannot multiply in the 
absence of water; and as the Subway is, and will 
continue to be, free from appreciable moisture, it 
cannot become a breeding-place for these objection- 
able organisms. To these considerations should be 
added that means have been taken for the main- 
tenance of an adequate supply of pure fresh air 
in the Subway. Between the City Hall, at the 
lower end of ‘the line and 157th-street at the 
upper, there are 119 openings into the Subway 
from the open air for the entrance and exit of 
passengers. Besides these large openings for the 
use of passengers, there are, between 60th-street 
and 116th-street, 25 ventilating-openings, each 7 ft. 
wide and 14 ft. 6 in. long, making, with the exits 
and entrances, 144 openings in all, or 16 openings 
per mile of subway. In and out of these openings 
the air moves freely with greater or less velocity, 
according to the direction and force of the wind 
and to the difference of the temperatures within and 
without the Subway. 


Exectric ConpDENSERS FoR Hi1GH-TENSION 
DISCHARGES. 

While experimenting at Freiburg, in Switzerland, 
on the fixation of atmospheric nitrogen by means 
of high-tension discharges, J. Moscicki found that 
all the condensers, containing impregnated paper 
or texture, broke down when pressures of over 
10,000 volts were applied for several hours. Con- 
densers with plates of ceresin, 2 millimetres in 
thickness, proved more reliable; but there were 
discharges round the edges. These failures led to in- 
teresting researches on high-tension condensers and 








the dielectric losses.on them. The complete account 
of these investigations by Moscicki, Altenberg, 
and Kasperowicz has been presented to the Academy 
of Science at Cracow, and a detailed report has 
been sent to the Elektrotechnische Zeitschrift of 
June 23 and 30, 1904. Though not in favour of 
plate condensers, the authors succeeded in con- 
structing some condenser boxes, which can stand 
50,000 volts of 50 periods for eight hours’ con- 
tinuous use. ‘Tinfoil is fixed with turpentine on 
glass plates, and the whole afterwards embedded in 
a mixture of 4 parts of colophony, 1 part of earth 
wax (from Boryslaw), and 1 part of vaseline. 
Great care must be exercised in preparing these 
condensers, and all air bubbles must be excluded ; 
surface blisters were removed with flames of carbon 
monoxide, lest the hydrogen contained in ordinary 
gas introduce water vapour. The energy losses 
in these condensers rose to 3 per cent., however, 
after long-continued use, and preference is hence 
given to tubular condensers. They consist of 
glass tubes—test-tube shape—covered with tinfoil 
—or chemically coated with silver—on the outside, 
and filled with mercury inside. Five such tubes, 
3 centimetres in diameter, 0.5 millimetre wall thick- 
ness, are placed within a cylindrical case, 9 centi- 
metres in diameter, 47 centimetres in height, which 
is charged with oil or with the compound mixture 
mentioned, and which weighs complete about 3 kilo- 
grammes. Such condensers can be obtained from J. 
de Modzelewski, in Freiburg. The experimenters 
established that while glass tubes of 0.5 millimetre 
wall thickness will bear 67,100 volts, the edges may 
break down under 11,700 volts, unless especially 
strengthened. The strengthening can be effected 
by placing mica or the compound referred ‘to 
between the glass wall and the tinfoil; all 
abrupt -changes in the dielectric must care- 
fully’ be avoided, however, as it is at those 
spots that the condensers break down. Quite 
novel is the observation that plate condensers 
which broke down in air under 24,000 volts, 
would not stand 8000 volts in best insulating 
oil, the fracture always taking place at the edge 
of the tinfoil. The following explanation is pro- 
d, When the plate lies in a perfectly insulat- 
ing oil, the electric lines of force are absolutely 
stopped. at the edge of the metal. Inthe air the un- 
coated portion of the glass becomes covered with a 
film of moisture of high electric resistance, in which 
the charge spreads, so that the stoppage is not so 
abrupt. Placed in poorly insulating oil, condenser- 
plates behave’as in air. When a scratch is made 
on the metal coating of a tube, and covered with 
compound, or a drop of oil is brought on one spot 
of a plate, the fracture ensues at the spot where 
the strength of the dielectric changes suddenly. 
Thus many peculiar observations of Waltenhofen, 
Mach, Doubrava, Kissling, and Walter, and the 
often-made statement that oil spoils good insulators, 
would find an explanation. Different sorts of glasses 
and ebonite were examined in these ways, mostly 
with currents of 50 periods ; under currents of from 
8000 to 10,000 periods per second, they all broke 
down under half or a quarter the previous pres- 
sure. In order to determine the energy losses, 
the silver-coated condensers were lowered into 
cylinders filled with oil, the neck of the condenser 
tube projecting from the cylinder; the energy 
losses were deduced from the rise of temperature. 
It results that the losses decrease with increasing 
wall thickness, but no definite law can be given. 
The losses increase with increasing electric pres- 
sure ; according to Steinmetz, the loss should grow 
roportionately to the square of the pressure ; 
Threlfall and Arno have suggested powers less 
than 2, Moscicki thinks the power must be greater 
than 2. With higher frequencies the losses in- 
creased noticeably, but not with oscillatory dis- 
charges of very high frequencies, but of rapidly 
decreasing amplitudes. The losses which should 
not exceed 1 per cent. are ascribed to deformations 
in the dielectric ; direct electric conduction through 
the glass plays only a small part. 





Contracts.—The whole of the cables used for current 
distribution on the Metropolitan Railway on which elec- 
trically-propelled trains are now running have been sup- 

lied by the British Insulated and Helsby Cables, 
Limited of Prescot, Lancashire. Amongst the materials 
supplied were 75 miles of three-core 11,000 volts three- 
phase armoured cables.—Messrs. Horace P. Marshall and 
Co., of 6 and 8, Cross Fountaine-street, Leeds, have re- 
ceived from Messrs. Vickers Sons and m, Limited, 
a 9%" atm an order for fifty pneumatic hammers 
an 5, 
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H.M.. BATTLESHIP ‘‘ HINDUSTAN.” 


Tue first-class battleship Hindustan, which was 
launched from the yard of Messrs. John Brown and 
Co., Clydebank, on December 19, 1903, has just 
completed her official trials, the results of which 
are given below. The Hindustan, the third of the 
modern British battleships built at Clydebank, is of 
the King Edward VII. class, with a total length of 
425 ft., and a beam and draught of 78 ft. and 
26 ft. 9 in. respectively. Her displacement is 
16,350 tons, and her engines, also constructed by 
the builders of the vessel, are designed to indi- | 
cate 18,000 horse-power, giving a speed of 18.5| 





Ovrictat Steam Triats or H.M.S. “ Hinpustan.” 


| 


knots. 
Babcock and Wilcox type and three of the cylindrical 
type. Nearly the whole of the broadside is protected 
by cemented armour, the thickness of which along the 
water-line is 9 in., tapering to 4 in. at the bow and 
stern. The upper strakes are of 8-in. and 7-in. armour. 
The deck plating varies from 1 in. to 2'in. thick, and 
the heavy guns are protected by 12-in. armour. The 
armament of the Hindustan consists of four 12-in. 

ns, four 9.2-in. guns, ten 6-in. guns, and twenty-four 
esser guns. There are also two torpedo-tubes fitted. 
Her normal bunker capacity is 950 tons of coal, 
and the entire complement will consist of 800 men 
and officers. 


She is fitted with eighteen boilers of. the 


8 hours at 18,000 I. H.-P. 
Aft 








Nature of trial -, 80 hours at 3600 I.1I.-P. 30 hours at 12,600 I. H.-P. 
Forward. Aft. Forward. Aft. | Forward. " 
Draught of water 26ft.3in. 27ft.2in. | 26ft.5in. 27 ft. 5in. | 26 ft. 44 in. 27 ft. 2hin. 
Speed of ship .. By log, 11.8 knots. Mean of 6 measured miles, On measured course, 19.01 
17.7 knots. knots 
Steam pressure in boilers 149 Ib. per sq. in. 191 Ib. per sq in. 190 Ib. per sq. in. : 
Ai in stokehiold 0.09 in 0.15 in | f Water-tube boiler rooms .5 in. 
ir pressure in stokeholds .. ; t % .15 in. | \ Cylindrical i 
Starboard. | Port. Starboard. Port. | Starboard. Port. 
Vacuum in condensers 254 in. 25} in. 26.7 in. 26.6 in. 27.1 in. 27 in. 
Revolutions per minute 71.9 72 108.8 107-5 120.4 od, 
» ( High ‘ ‘ os o« lll 111 Ib. 162 Ib. 160 Ib. 169.0 3.1 
Mean pressure ‘i Intermediate .. .. ..|) 154, 15 ., 52 ,, eee 61.6 ,, | “ene Ee 
oe RR hea oan Fr'yos) < Bex} — 10 in. ees “ye wt, 17.5 5, 
High ee 41.3 Ib. 38.5 Ib. 74.4 9 68.0 ,, 86.5 ,, | 862,, 
Mean pressure in | Intermediate .. 13.0 ,, 13.95 ,, 80.2 ,, 29.8 ,, 33.2 ,, } 34.3 ,, 
e) linders Low, forward .. 3.16 ,, 3.46 ,, 11.54 ,, 11.87 ,, 7 | 17.5 ,, 
Low, aft. 3.16 ,, 8.85 ,, 11.56 ,, 11.36 ,, 17.5 5, | 394. 
High... ee 818 762 2228 2008 2867 2863 
Mean indicated } Intermediate .. 641 690 2252 2195 2740 2779 
horse-power i forward .. 194 213 1074 | Ss «1047 1825 1813 
Low, aft.. 194 206 1077 1045 1809 1825 
Total .. 2° oo os ee oe ° 1817 | 1871 ! 62 9241 ! $280 
Grand total ., = = - ‘fa . 3718 12,926 13,521 
Consumption of coal per indicated horse power | 
MN cS) tenhy Nite. pee ee th) 1.04 Ib. 1.76 lb 1.8 Ib 
Water consumption per f Main engines 16.1 15:2. ,, 17.3 o» 
1.H.-P. per hour All purposes - | 20.18 ,, | 17.61 ,, 18.3 ,, 


YEAR-BOOKS AND ANNUAIS. 


Year-Book of the Scientific and Learned Societies of 
Great Britain and Ireland. London: Charles Griffin 
and Co., Limited, Exeter-street, Strand, W.C.—We 
have before had occasion to speak in commendatory 
terms of this year-book, which was first published in 
1884, and contained then a short review of the history 
and raison d'étre of each scientific society in the king- 
dom. Each successive annual volume has given a list 
of the office-bearers, and a short statement of the work 
done during the year, including a list of the various 
papers contributed to each of :the societies. This list, 
which is in all cases officially supplied, makes the 
book more or less a record of the liersters of our 
scientific and technical institutions; and in view 
of the enormous amount of valuable data included 
in the pages of ‘‘ Proceedings,” the record thus 
given is of itself sufficient justification for the publi- 
cation of this annual. It is true that there is no 
general index enabling- one to turn immediately to a 
paper on any given subject, but the societies them- 
selves are classified in fifteen sections, and thus there 
is the minimum of trouble involved in getting at the 
papers dealing with any specific branch of science. 

Who's Who? 1905, and Who’s Who? Year-Book, 
1905. London: A. and C. Black, Soho-square.—As in 
the previous year, the publishers have separated from 
‘“Who’s Who?” the official list which formerly consti- 
tuted the first section, being prefatory to the bio- 
graphical sketches of the thousands of’ notabilities 
given. ‘Who's Who?” alone has now grown to 1790 
pages of such biographies, which is more than double 
the space occupied in the issue of 1898. ‘This indicates 
an increase in the number of ‘‘ notables” which is, 

rhaps, disproportionate to the real facts of the case ; 
out the increase also suggests more completeness, and 
meets a greater desire on the part of the public for in- 
formation regarding the men and women whose names 
recur in the daily Press. As the modern tendency is 
all towards personal inquisitiveness—perhaps regret- 
tably so—the book, at the price of 7s. 6d., is a welcome 
addition to most libraries. ‘* Who’s Who Year-Book,” 
published at 1s., contains many official lists dealing 
with the Government, Parliament, the Church, the 
Press, music, drama, clubs, the law, Royal Academi- 
cians, Fellows of the Royal Society; education, &c., 
and with the officials of techrical societies. 


The Englishwoman’s Year-Book and Directory, 1905. 
Edited by Emmy Janes. London : Adam and Charles 
Black. [Price 2s, 6d. net.]—The editress, who is the 
organising secretary to the National Union of Women 
Workers of Great Britain and Ireland, has succeeded 
in making a complete and very useful record of 
woman’s work, and of the opportunities which are 
presented in every department of social life for 
the exercise of the ambition of woman, not only 
in those directions which have from time imme- 
morial been associated with the gentler sex—ncedle- 








work, education, nursing, art, &c., but also in the 
medical profession, literature, politics, emigration, 
and cooled reform _amega’ which are now offering 
attractions to the woman of wider aims. There can be 
no doubt that the possession and study of such a book 
will indicate the directions in which women can profit- 
ably undertake work which will yield fruitful results, 
and at the same time should obviate many of the errors 
of ‘sremmpicage / which are sometimes harmful in the 
pes ding up of ubjectionable habits amongst the poorer 
classes. 


The Guide to South Africa. London: Sampson Low, 
Marston, and Co., Limited, St. Dunstan’s House, 
Fetter-lane, Fleet-street, E.C. [Price 2s. 6d.]—This 
annual publication is included because, although it 
purports to be a guide, it embraces such a wide range 
of information regarding South Africa, useful to 
tourists,. sportsmen, invalids, and settlers, that it 
takes a higher place in literature than is usually 
credited to the ordinary guide. The editors, Messrs. 
A. Samler Brown and G. Gordon Brown, have done 
their work in a thorough way ; and, with the help 
of the many maps, it will be easy to find any fact 
connected with the climate, topography, mining, 
manufactures, and natural products, or indeed, an 
possible outlet of activity, in any district of Sout 
Africa ; so that those who propose visiting our great 
colony in the Southern Seas ought to possess them- 
selves of a copy of this valuable encyclopzdia of in- 
formation. 


The Post Office London Directory for 1905, with 
County Suburbs. London: Kelly’s Directories, Limited, 
182, 183, and 184, High Holborn, W.C. [Price to 
Subscribers, London Directory only, 25s. ; with County 
Suburbs, in one volume, 32s. 6d. ; or in two volumes, 
36s.]—This year, for the first time, the compilers of 
the *‘ Post Office London Directory” have added to the 
purely metropolitan section the directory of county 
suburbs, which hitherto has been published in a 
separate issue. This separate issue, of course, will be 
still maintained, and at the same time it will be 
possible to purchase the ‘‘ London Directory” as for- 
merly issued. The inclusion of the county suburbs 
constitutes a complete record, which will be specially 
valuable to most of those who find the Directory 
such a useful book for reference. The effect of this 
inclusion, however, has been to make the volume one 
of enormous proportions, the total thickness being 
about 7} in., while the number of pages is 4800. The 
accuracy of the Directory has been tested throughout 
the 106 years of its gro ner so that there are very 
few books on which more implicit reliance is now 
placed. 








Willing’s Press Guide. James Willing, Jr., Limited, 
125, Strand, London, W.C. [Price, 1s.]—This is one 


of the most concise directories of British newspapers 


published. 


alphabetical order, all the papers in the United 
Kingdom ; following this is a list according to pro- 
fession, and finally a: list of the papers arranged 
geographically. In each case information is given i. 
guide. advertisers, so that the claim of ‘ guide” js 
justified. There is also a brief list of colonial and 


foreign papers. 


Diaries, Calendars, &c.—Messrs. Henry Simon, 
Limited, again issue a calendar giving, as in forme: 
years, very ry ey quotations from eminent 
writers for each day of the year. The work of selec. 
tion is admirably done. One of the quotations seems 
to justify the scheme :—‘‘ Unconsciously when we 
come in contact with the great of character we mode! 
‘our minds to their qualities.” —The Gloucester Railway 
Carriage and Wagon Company, Limited, Gloucester, 
send a diary with four days in each page, incidentally 
giving much information regarding the varied products 
of the company, and the list of stations and junctions 
attended by the company’s repairers.—We have also 
calendars from Messrs. George Craddock and Co., of 
Wakefield, manufacturers of wire-ropes, &c. ; Messrs. 
Arthur L. Gibson and Co., 19, 20, and 21, Tower- 
street, Upper St. Martin’s-lane, London, W.C. 
makers of folding-gates, shutters, &c. ; Messrs. John 
Rogerson and Co., Limited, Wolsingham, Durham, 
steel founders and engineers; Messrs. Dickson and 
Mann, Limited, 7, East India Avenue, London, F.C., 
and Bathville Steel Works, Armadale, Scotland; 
and the United States Metallic Packing Company, 
Limited, Soho Works, Bradford, Yorks. — A very neat, 
compact diary, bound in superior style, is issued by 
Messrs. Siemens Brothers and Co.; it contains the 
General Accident Insurance Company’s coupon. 











CHEAP STEAM PRODUCTION. 
To THE EprTor oF ENGINEERING. 
Srr,—Some years ago we attached forced draught and 
special fire-bars to our two Lancashire boilers, with the 
object of burning coke dust. The load has grown, and 
last week I had the water and fuel carefully checked, with 
the following results :— 


Water used in boilers from December 9 
to December 16, as per Corporation 
meter se ie Sex =F Se 79,309 

Fuel used from December 9 to Decem- 
ber 16: Coke dust—41 tons 4cwt., at £ s. d. 
ee san nae ane a oan 0 

Washed slack—15 tons 17 cwt., at6s.6d. 5 3 2 

, £9 2 2 
This works out at a fraction under 2s. 4d. per 1000 

gallons. Can this result be beaten? I may add that the 

water-feed to the boilers is heated by the exhaust steam 
from the engines to 200 deg. 
Your base 


. D. Lena. 
High-street, Sheffield, December 19, 1904. 


[We publish Mr. Leng’s letter in the hope that it may 
evoke further information on the point he raises. The 
cost he gives is certainly very low, but this is largely due 
to the very favourable terms on which he is able to pur- 
chase his fuel. In many places the price he quotes for 
coke dust would do little more than pay cartage. It is 
also not clear whether or not, in taking the meter readings, 
allowance has been made for loss of water by blowing-off. 
A further point of importance is the amount of steam 
used in creating the forced draught. What is really im- 
portant is to ascertain the cost of the steam actually 
supplied to the engines. In many cases where steam jets 
are freely used to enable inferior fuel to be consumed this 
is a very different matter to the cost per unit of the total 
evaporation.—Ep. E.] 








TIMBER PILES FOR SUBMARINE WORK. 
To THE Eprtor oF ENGINEERING. 

Srr,—Owing to the action of the Government of New 
South Wales, a controversy has been started in reference 
to the relative value of Jarrah and Turpentine for sub- 
marine work. The Government of that State, realising 
the pre-eminence of Jarrah, desired to submit their Tur- 
pentine timber to the most searching test, and applied to 
us for a Jarrah log to enable the test to bemade. Antici- 
pating that, before the results were ascertained, an oppor- 
tunity would be given to our Government to examine 
into the conditions of the test, no effort was made by us 
to see that the Turpentine used was a fair average 
sample, or that the test and conditions applied were 
equally fair to both timbers. The piles were withdrawn 
without notice to us, and no opportunity was afforded us 
to see whether the trial was a fair one. We have, «t 
present, no proof whatever that the pile which was 
alleged to be Jarrah was the one sent by us, or that it was 
a Jarrah pile at all, nor are we informed whether the 
Turpentine was used with or without its bark, and this, 
I understand, is a material point. It is, moreover, 
clear that one test under unknown conditions cannot be 
rded as conclusive, whilst we have since collected 
evidence from eye-witnesses which goes to show that 
some at least of the Turpentine piles were equally 
affected. It is much to be regretted that such action 
should have been taken by a neighbouring State, unless 
under such circumstances as to assure us that the test wa- 
a thoroughly exhaustive and fair one. Iam now awaitt- 
ing further information upon this matter from the State ; 





In the first list there js arranged, in| 





but in the meantime our consulting engineer, Mr, C.S. Kt, 
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Palmer, M. Inst. C.E.,’ who was for many years our 
engineer-in-chief, and has had a practical experience of 
Jarrah, would be glad toafford information to any person 
who writes to, or calls at, this: office. We are quite 
content to abide by the results of any fair and exhaustive 
series of tests; in no case in the past have we had occa- 
sion to fear comparison, whilst in every case our Jarrah 
has strengthed its reputation and gained an increased 
number of friends, 
Tam, Sir, your obedient servant, 
WALTER JAMES, 

Agent-General for Western Australia. 

15, Victoria-street, Westminster, London, 8S. W., 

December 14, 1904. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

Midland Institution of Engineers.—A general meeting 
of the above institution was held at Nottingham on 
Saturday, with the president, Mr. W. B. M. Jackson, in 
the chair. A number. of new members were elected. 
Amongst the subjects discussed were three papers upon 
‘4 Comparison of Two-Phase and Continuous Cur- 
rents for Mining Purposes” (Mr. R. Holiday), ‘*The 
Three- Phase Electric Haulage Plant at Shirebrook 
Colliery ” (Mr. W. Hay), and ‘‘Electric-Plant Failures ” 
(Mr. A. C. Cormack). 


Limited Companies.—Messrs. Kayser, Ellison, and Co., 
the Sheepbridge Coal and Iron Company, and one or two 
other local concerns, have announced an interim dividend 
of 5 per cent. 


The Iron and Steel Trades.—In the iron trade makers 
and merchants are exercising increasing caution in selling 
for forward delivery. It is their opinion that-prices will 
be more remunerative early in the New Year, and some 
of them have already sold as far as they care to go 
at present quotations. A very considerable amount of 
business has been transacted in all branches of the 
steel trade, and manufacturers have a very fair amount 
of work on hand with which to commence after the 
holidays. Some firms are doing an increasing trade 
with Japan, and others with South Africa and South 
America, The prospect. of plenty of work in the gun 
trade for the Government has given much satisfaction 
in Sheffield, as it will furnish employment in several 
ways. So welloff are a few firms in the heavy branches 
that they will resume operations on the Wednesday in 
Christmas week, but others not until after New. Year's 
Day. The Steel Rail Pool, now so much talked about, is 
not of the interest to Sheffield it would have been a few 
years ago. Sheffield has ceased to be a centre of the rail 
trade, and some firms have given up their manufacture 
altogether. Rails are still made in the immediate neigh- 
bourhood for the use of railway “— ye whose lines are 
within easy reach of the works. The export trade has 
drifted to the coast, and at Workington Messrs. Cammell, 
Laird, and Co. do a large trade. They are the only local 
firm immediately interested in the Pool question. 


South Yorkshire Coal Trade.—There bas been consider- 
able activity in all branches of the coal trade during the 
past week, consumers generally having been anxious to 
accumulate stocks for use during the Christmas holidays. 
The collieries will cease work on Saturday, and only 
two or three days are likely to be worked during th 
Christmas week, and then there will be a further stop” 
page at the beginning of the New Year. ‘The return of 
winter weather has stimulated the demand for house coal, 
and agents have been busy in filling the orders that have 
come to hand. The larger proportion of the orders are 
for the better classes of coal at full prices, and secondary 
qualities are moving off freely. There is quite an excep- 
tional tonnage of steam coal still going to the North- 
— ports, and all kinds of common coal are selling 
reely, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and, as is always the case 
just before Christmas, next to no business was transacted. 
Lhe news of the death of Sir Lowthian Bell, Bart., was 
~ on the pes oe a pe and the flag of the Royal 
ixchange fluttered at half-mast when the sad informa- 
tion reached the iron town. Many were the expressions 
of sympathy heard on ’Change with the relatives of the 
deceased baronet, who was widely known and universally 
respected in the capital of Cleveland. Though few sales 
were recorded, the market continued pretty cheerful in 
tone, and quotations were firm. Producers of Cleveland 
pig again took afirmstand. They asked, and obtained, 
47s. 6d. for —T f.o.b. delivery of No. 3, and whilst some 
Sellers hesitated to pay that figure, on the other hand, 
one or two makers held out for a rather higher price. 
Consumers were not disposed to buy more iron than was 
necessary to them to meet early needs, as they hold to 
the belief that when outside speculators cease to operate 
in warrants, quotations for pig will fall. The general 
rate named for No. 1 was 49s., but that was rather a 
meng 8 than a buyer’s price. The lower qualities were a 
~ tie dearer than when we last reported, owing to them 
10g less plentiful in consequence of the make having 
seen somewhat reduced by producers using all their 
eHorts to turn out No. 3, which is the most marketable 
quality. No, 4 foundry was 46s.; grey forge, 453.; 
mottled, 44s.; and white, 43s, East Coast hematite pig 
n was steady and firm, but not further advanced, 
‘hough the cost of output was reported to have in- 
creased. Mixed numbers remained at 53s. 6d. for both 


and No. 4 forge 503.. Spanish ore was again put up, 
dealers here intimating: that they had been obliged to 
raise the price on account of the mine-owners in Spain 
having advanced their quotations. Rubio (50 per cent.) 
was up-to 15s. 6d. ex-ship Tees. Middlesbrough warrants 
closed 483. 4}d. cash. buyers. To-day prices of makers’ 
iron were firmer, but not aaetenty changed. Middles- 
brough warrants rose to 48s. 8d. cash buyers. 


Manufactured Iron and Steel.—Quietness rules for the 
present in most branches of the manufactured iron and 
steel trades so far.as the booking of orders is con- 
cerned, and there is not likely to be much business 
doing until after the Christmas holidays. Several 
firms, however, are pretty well off for work, and have 
made several contracts since the announcement that a 
series of advances in quotations was contemplated. 
Prices are expected to rise with the turn of the 
year. Market rates stand: — Common iron bars, 
Gl. 2s. 6d.; best bars, 62. 12s. 6d. ; iron ship-plates, 
Gl. 7s. 6d. ; iron ship-angles, 6/. 2s. 6d. ; steel ship-plates, 
5l. 15s. ; steel ship-angles, 5/. 5s.; steel sheets (singles), 
72. 5s.; steel sheets (doubles), 7/. 15s.; steel joists, 
5J. 53. ; and heavy steel rails, 4/. 10s.—all less the usual 
2h cent. discount, except rails, which are net at 
works. 


Coal and Coke.—Fuel is very little altered. Gas-coal 
is firm, and deliveries on contracts are very heavy. 
Bunker coal keeps at 7s. 9d. to 8s. f.o.b. A few sales are 
reported. Coking coal is firmer; coke is very strong; 
medium blast-furnace qualities range from 14s. 9d. to 15s. 
delivered here, and export coke is quoted 16s, 3d. and 
upwards f.o.b. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The business passing in steam coal has not 
been of very great importance, but the tone has been 
firmer for shipments during the close of this month and 
the beginning of January. The best large steam coal has 
made 13s. to 13s. 6d. per ton, while secondary qualities 
have ranged from 11s. 6d. to 13s. per ton ; small steam coal 
has shown morestrength. House coal has remained firm ; 
the best ordinary qualities have made 13s, 6d. to 14s. per 
ton, while secondary descriptions have ranged from 10s. 6d. 
to 13s. per ton; No. 3 Rhondda large has been quoted at 
133s. 3d. to 133. 6d. per ton. Coke has shown a good tone ; 
foundry qualities have ranged from 18s. to 18s. 3d. per ton, 
and furnace ditto from 16s. to 16s. 6d. per ton. As regards 
iron ore, the general quotation has been 14s. 6d. to 14s. 9d. 
per ton, charges including freight to Cardiff or Newport. 


The Swansea Vallev.—The tin-plate trade has continued 
active, the output at the mills being larger than for some 
time past. At the Morriston Works an additional mill is 
being put down. The steel trade is also more buoyant 
than it has been for some time, there being a good demand 
for local bars. 

Less Dumping at Newport.—Dumping is declining at 
Newport, while the importation of iron ore is increasing. 
At the last meeting of the Harbour Board, it was shown 
that there had been an increase of 4242 tons in November 
in the imports of iron ore, while the imports of steel and 
iron bars, billets, and ingots, are less by 17,967 tons. 


Welsh Railway Trafic.—The aggregate receipts of the 
Barry Railway this half-year are returned at 288,830/., as 
compared with 297,335. in the corresponding poe of 
1903. The aggregate revenue collected by the Rhymney 
Railway is 132,472/., as compared with 129, 252/.; and that 
of the Taff Vale Railway 417,530/., as compared with 
434, 1402. 


The ‘ Britannia.”—The Britannia, just launched at 
Portsmouth, was designed by Sir William White, K.C.B., 
late Director of Naval Construction and Assistant-Con- 
troller of the Navy, although several modifications were 
introduced by his successor, Mr. Philip Watts. The prin- 
cipal dimensions of the Britannia are :—Length between 
perpendiculars, 425 ft.; length over all, about 454 ft. ; ex- 
treme breadth, 78 ft. ; displacement, 16,350 tons; mean 
draught, 26? ft. Her armament consists of four 12-in. 
breech-loading guns in barbettes forward and aft, four 
9.2 in. breech-loading guns in barbettes on upper deck, 
ten 6-in. breech-loading 50-calibre guns of latest design in 
an armoured battery on the main deck, twelve 12-pounder 
18-cwt. quick-firing guns on upper and shelter decks, two 
12-pounder 8-cwt. quick-firing guns on shelter deck for boat 
and field service, fourteen 3-pounderquick-firing guns, three 
of which are also for boat service, two 0.303 Maxims, which 
are also intended for boat or field service. Arrangements 
for the control of the fire of the guns will be provided. In 
addition, there are four submerged torpedo-tubes, for 
which eighteen 18-in. torpedoes will be carried, besides six 
14-in torpedoes for the boats. An armoured belt, varying 
in thickness from 9 in. to 2 in. and about 14 ft. in width, 
extending to about 54 ft. below water-line, will be pro- 
vided for protection. The battery for the 6 in. guns will 
be protected by 7-in. armour, the guns being isolated by 
rotective screens 2 in. thick. The 12-in. ‘and 9.2-in. bar- 

ttes will be protected by armour varying in thickness 
from 12in. to4 in. A protective deck of the usual turtle- 
back shape is formed at the lower deck, forward and aft, 
and the middle deck amidships; and, in addition the 
upper deck amidships and the main deck forward are 

rotective. An armoured conning-tower forward, and a 
Siepater tower aft are also arranged for, and armoured 
hoists provided where necessary for the supply of ammuni- 
tion to the guns: The stem, stern-post, shaft-brackets, 
and rudder are large steel castings, the first-named, which 
forms the ram, weighing about 234 tons. The ship will 
be propelled by twin-screws, each worked by an in- 
dependent set of vertical triple-expansion engines, eac 


h | months in’ each year. 


giving an regate indicated force of 18,000 horse- ower, 
the boilers being loaded to 210 1b. per square inch, and 
the steam being reduced to a pressure of 2051b. per square 
inch at the engines. With this, a speed of about 184 
knots is anticipated. The boilers are of two types, 
these being, three cylindrical, and 18 water-tube of the 
Babcock and Wilcox type. The former are arranged 
in one boiler-room, and the latter in three boiler-rooms. 
The engines and boilers are being built by Messrs. 
Humphrys, Tennant and Co., Limited, of Deptford 
Pier, London. The amount of coal carried at the normal 
draught is 950 tons, but stowage will be provided for 
about double that quantity. 








PERSONAL. — Messrs. Priestman Brothers, Limited, 
announce that they are moving their London offices 
from 32, Victoria-street, to 3, urence Pountney-hill, 
E.C.—Mr. A. C. Mumford, of the Culver-street Engi- 
neering Works, Colchester, informs us that he is about to 
register his firm under the Companies Act. There will 
be no genes in the management, nor will any shares be 
offered to the public.— Under the title of Kramos, Limited, 
Bath, a company has been formed to take over the entire 
business of the late Bath Electric Manufacturing Com- 
pany. Limited, of Lock’s Crook Engineering Works, 

ath. 





Trn-PLATES IN THE UNITED States.—The imports of 
tin-plates into the United States have been subject to 
extraordinary vicissitudes in consequence of the great 
scale upon which they are produced by the Americans 
themselves. In 1869 the imports were 181,619,088 lb. ; in 
1879 the total had risen to 276,537,078 lb. ; and in 1889 it 
had further advanced to 735,779,988 lb. The record was 
beaten in 1891, the imports of that year having been 
1,036,489,074 Ib. In 1893, however, the imports had 
declined to 628,425,902 1b. The course taken by the im- 
poste orn the ten years ending with 1903 inclusive was 
as follows :— 


Year, —— Year. Imports. 
b. Lb. 
1894 .. .. 454,160,826 1899 .. 108,484,826 
1895 .. .. 508,038,933 1900 .. 147,963,804 
1896 .. +. 885,138,983 1901 .. 117,880,312 
1897 .. -. 230,073,683 1902 .. 198 996,086 
189s . 171,662,315 1903 .. 109,913,293 


In 1891 the home production of tin-plates in the United 
States was 2,236,743 lb. In 1896 the total had been 
carried to 359,209,798 lb. The record was beaten in 1901, 
when a production of 894,411,840 lb. was attained. 


Our Coat ABRoaD.—The quantity of coal exported 
from the United Kingdom in November was 3,901,503 
tons, as compared with 3,666,596 tons in November, 1903, 
and 4,940,617 tons in November, 1902. The following 
countries took 250,000 tons and upwards :— 





Country. Nov., 1904, | Nov., 1908. | Nov., 1902. 
CORSE 2 _ | Maes 
tons .| tons tons 
Sweden PP ee ee 277,444 | 258,844 264,572 © 
Germany ee --| 606, 510,861 620,775 
France a ee oe 605,265 614,348 806,012 
Italy .. | 479,731 499,888 | 428,612 





It will be observed that the exports to France show a 
continued tendency to decline. This has heen the case 
since the recent imposition of an export duty of 1s. per 
ton. The aggregate exports of coal from the United 
Kingdom in the eleven months ending November 30, this 
year, were 42,461,143 tons, as compared with 41,261,705 
tons in the corresponding period of 1903, and 39,548,237 
tons in the corresponding period of 1902. In these totals 
the following countries figured as importers of 1,000,000 
tons and upwards :— 








Country. 1904, 1903, 1902, 

tons | tons tons 
Russia... ae os «.| 2,564,039 | 2,368,623 2,220,781 
Sweden «+ ew we} 2,985,408 | 2,843,001 | 2,638,334 
Norway ...._~—«.|-_—*'1, 282,431 | 1,243,670 | 9,198,344 
Denmark... or --| 2,136,427 | 1,959,276 | 1,8€9,207 
Germany .» ve| 6,886,060 | 5,611,158 | 53342,507 
France =s se --| 6,149,953 | 6,339,781 6,764,104 
Spain.. .. ..  ..| 9,261,627 | 2,142,404 | 9,202;760 
Italy .. se .| 5,889,431 | 5,776,689 | 6,359,867 
Egypt .. ..  ..| 2,061,836 | 1,962,988 | 1,793,208 
Argentina .. a! -»| 1,805,245 | 


| 983,263 | 887,762 





It will be-observed that the exports have ificreased this 
year to Russia. Sweden, Norway, Denmark, Germany, 
Spain, Italy, Egypt, and Argentina ; but that they have 
decres to France. The exports were increased by the 
addition of coke and patent fuel to 44,292,767 tons, as 
compared with 42,791,547 tons in the corresponding period 
of 1903, and 41,151,817 tons in the corresponding period 
of 1902. Account must also be taken a cal shipped 
for the use of steamers engaged in foreign trade. These 
shipments amounted to November 30, this year, to 
15,749,865 tons, as compared with 15,412,315 tons in the 
corresponding period of 1903, and 13,914,677 tons in the 
corresponding period of 1902. In one way or another 
accordingly coal left our shores in the first eleven months 
of this year to the extent of 60,042,632 tons, as compared 
with 58,203,862 tons in the corresponding period of 1903, 
and 55,066,494 tons in the corresponding period of 1902. 
These shipments, it oe repeated, were only for eleven 

hen December is brought into 
the account the movement for the whole of 1904 will be 





with one high-pressure, one intermediate, and two low- 





early and forward delivery; whilst No. ] was 54s., 


pressure cylinders, of the collective powér of 9000 horses, 


about 65,500,000 tons, 
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ELECTRIC COAL - WHIP. |. 


CONSTRUCTED BY MESSRS. WESSELS AND WILHELMI, ENGINEERS, HAMBURG. 


Fig.t. 























Tue electric coal- whip of Messrs. Wessels and 
Wilhelmi, of Hamburg, which we illustrate above, 
was first described and shown at. work at the meeting 
of the Schiftbautechnische Gesellschaft, held at Char- 
lottenburg, and. has since been improved. . The simple 
device has already been adopted in the German Navy, 
and is, indeed, particularly constructed for rapid 
coaling on board ship. In Germany it is known as 
“ Zwergwinde ”—dwarf hoist. 

The chief novelties are that the whip, as suspended 
from a boom or derrick, contains the electric motor by 
which it is actuated, together with its gearing com- 
pletely encased, dust proof and rain proof, so that 
nothing is likely to get out of order, even under high- 
pressure coaling, an that the armature of the electric 
motor turns always in the same direction. _ The field- 
poles are fixed on a framing which, by a toothed-wheel 
gearing with a ratio of 1 to 14, is revolved in the oppo- 
site direction to the armature, Thus, when the arma- 
ture makes 2000 revolutions, the pole-framing will 
make about 143 revolutions. The rope-drum itself is 
free to turn on the pole-framing until it is coupled. 
This coupling is effected by the load, through the 
intermediation of a system of levers, which push, 
on both sides, a conical friction ring between the 
pole-framing and the rope-drum. The rope is carried 
round the drum and guided over the connections be- 
tween the levers, which, under the pressure of the load, 
bring the friction-clutch into play. When the load is 
unhooked, the conical rings are withdrawn by strong 
springs. The coupling is thus released, and the drum 
may turn freely, although the armature continues to 
revolve in its original direction. 

The whole whip resembles the head of an electric 
capstan, A simple rope of Manila hemp takes a turn 
round the head ; this rope ends in the hook for the coal- 
skip or basket, the pe ach end being manipulated by 
the one attendant which each whip requires. The 
man pulls the rope when the load is attached to the 
hook. The load then goes up, and the hook can be 
pulled down again as soon as the load is taken off 
above. Accessory parts of the whip area brake and 
an ————, cut-out. The brake prevents the load 
from falling in case a fuse should blow and the 
motor suddenly fail; and the emergency stop would 
cut the motor out if the load should be raised too high. 
This cut-out simply forms a sleeve fixed adjustably on 
the rope; the sleeve knocks against a lever. here 
are also ret pn devices which prevent the rope from 
being hurled round. The motor is not always under 
current, of course. Itis switched on by a centrifugal 
starter, which acts automatically. Figs. 1 and 2 show 
the w hip and its suspension. 

The whole whip weighs about 150 kilogrammes 
(330 |.) together with its starter, and can raise a load 
of 120) kilogrammes (260 lb.)—nearly its own weight— 
at a speed of 2.5 metres, or 8 ft. per second. A whip 
of these dimensions has raised from 30 to 32 tons of 
coal per hour. When six whips are suspended on 
each side of a steamer, 350 tons of coal and more can 
be taken in within one hour, and these twelve whips 
will n ‘t weigh quite two tons. 

These several coal-hoists are entirely independent of 
one another, which is a point worth mentioning, each 
beins managed by one man, Any damaged whip could 
Eeecly be replaced by a spare whip. The compara- 
tively small weight of the machine and the little space 


it requires are other points of advantage, which will 
<i PPpreciated, especially on warships. 
i 


The whips 
only be mounted when wanted, and can mean- 








Fig. 2. 



























































while be stored anywhere. Their application need not, 
of course, be confined to coaling, and the device is 
a for discharging cargo from boats and 
trucks. 








IntTER-CoLONIAL Raitway.—The number of locomotives 
per 100 miles-of line on the reolonial Railway is 
slowly increasing, but it is still. extremely limited. In 
1877 the proportion-was 14 per 100 miles of line ; in.1882, 
15; in 1887, 18; in 1892, 18; in 1897, 18; in 1902, 21; 
and last year, 22. The addition to the number of loco- 
motives em paged per mile has. been rendered necessary 
by the gradual growth of the traffic, the gross receipts 
per mile having been 1757 dols. in 1877, 2500 dols. in 
1882, 2979 dals, in 1887, 2611 dols. in 1892, 2491 dols. 
in 1897, 4356 dols. in 1902, and 4828 dols. in 1903. On 
the other hand, the increase in the working expenses has 
been very great, the outgoings having risen from 1505 
dols. per mile in 1877 to 1901 dols. per mile in. 1882, 
2325 dols. per mile in 1887, 2131 dols. per mile in 1892, 
2001 dols. per mile in. 1897, 3394 dols. per mile in 1902, 
and 4730 dols. per mile last year. It will be observed 
that while the net surplus was 252 dols. per mile in 1877, 
it was only 98 dols. per mile in 1903. It should be 
observed also that the cost of maintaining the line and 
buildings was not allowed for in the foregoing compila- 
tion, which included only the working and repair of 
engines, cars, and other general charges. Had the outlay 
for maintenance been added, it would have been found 
that the line is still worked at an actual loss. The 
system, which is the property of the Canadian Govern- 
ment, of course, adds somewhat appreciably to the 


general prosperity of Canada. 
Ovr Locomotive Exports.—Our locomotive export 
trade has experienced a considerable contraction of late. 


The value of the engines ae in November was 
128,531/., as compared with 211,286/. in November, 1903, 
and 206,3547. in November, 1902. In these totals the 
exports to British South Africa, British India, and Aus- 
tralasia figured for the following amounts :— 





| 
Colonial Group. | Nov., 1904. | Nov., 1908. | Nov., 1902, 
Pe £ & 
British South Africa | 16,309 | 32,489 61,174 
British India =... -.| 27,800 | 44,821 69,500 
Australasia .. .. ..|. 7,588 =| — 1,072 55,318 


It will be seen that there has been a decline all slong she 
line and that the falhing-off in the demand has n 
severe. The value of the locomotives exported to South 
America in November increased, however, to 52;818/., as 
compared with 18,982. in November, 1903, and 53377. in 
November, 1902. The te value of the locomotives 
exported to November 30, this year, was 1,698,893/., as 
compared with 2,192,434. in the first eleven months of 
1903, and 2,051,252/. in the first eleven months of 1902. 
The colonial demand moved on as follows in the first 
eleven months of the last three years :— 


1903. 1902, 





Colonial Group. | 1904. 
£ 
British South Africa 459,054 563,713 431,759 
British India e 474,753 526,079 745,519 
Australasia .. 93,667 347,802 368,980 


There has thus been a decided contraction in this year’s 
shipments, especially as regards Australasia. The value 
of the locomotives exported to South America to Novem- 
ber 30, this year, was 336,816/., as compared with 209,981/. 
in the corresponding period of 1903 and 118,492/. in the 
corresponding period of 1902. This favourable result was 
due to the fact that a considerable length of railway in 
South America has been constructed with British capital. 








THE LACY-HULBERT ELECTRIC CHAIN- 
‘ BLOCK 


THE combination of an electric motor with a set of 
chain-blocks forms a hoisting-tackle very suitable for 
many purposes, being more rapid and powerful than 
hand- operated blocks, and less cumbersome than 
a crane. Such a combination is illustrated below, 
which shows a set of 1-ton blocks driven by a motor. 
A small pinion on the motor-shaft gears with a spur- 
wheel, on the shaft of which is a hardened and ground- 
steel worm cut from the solid. This worm gears with 
a phosphor-bronze worm-wheel keyed to the shaft 
carrying the main chain-pulley. The motor is series 
wound and is operated.by two hanging cords connected 
to the starting-switches, shown in the figure, one for 
hoisting and one for lowering. On releasing the cords, 
the switches return to the off position, and a friction 








ue 


oe 








brake comes into action to stop the load at the exact 
point and prevent any chance of overhauling. “In 
consequence of the well-known characteristics of the 
series motor, the torque is greatest at starting, and the 
speed varies inversely as the load, so that light loads 
are lifted more rantdly than heavier ones. The hoist- 
ing speed of a 1-ton set of blocks at full load is 8 ft. 

r minute. A very useful application of such blocks 
is in erecting-shops and warehouses, as an addition to 
a hand-operated overhead travelling-crane. The 
blocks are suspended from the carriage, and the same 
travelling arrangement utilised as before. Current 
may be taken to the motor by flexible cables, sliding 
contacts, or any of the usual methods. The blocks 
are made in six sizes, from 1 to 12 tons, with a stan- 
dard lift of 13 ft. All parts dre interchangeable for 
each size. The makers are Messrs. Lacy-Hulbert and 
Co., Limited, Boreas Works, Beddington, Surrey. 








CaNnapIAN TeLecraruy.—The Canadian Pacific Rail- 
way Weer has decided to place all its wires in 
Winnipeg underground. 
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INDUSTRIAL NOTES. 


Tre state of the labour market during the past 
month, according to the returns made to the Labour 
Department of the Board of Trade, has continued 
very unsatisfactory on the whole. Employment was 
dull — rather worse than in the month previous. A 
further decline is recorded in the shipbuilding trades 
and in the boot and shoe industries, but in the 
cotton and tin-plate trades the improvement noted 
last month continues. As compared with a year 
ago, nearly all trades, except cotton, woollen, and 
tin-plate industrie3, showed a decline ; even the woollen 
trades were not up to the level of a month ago. These 
reports were based on 4400 returns—namely, 3108 
from employers, 1209 from trade unions, and 83 from 
other sources, so that they cover a wide field. 

In the 274 trade unions specially reported on, there 
was an aggregate of 577,268 members, of whom 40,244, 
or 7 per cent., were unemployed, as compared with 
6.8 per cent. in the month previous, and 6 per cent. 
in the same month a year ago. 

Employment in the coal-mining industry continued 
moderate; the number of days worked at the col- 
lieries was less in the month than in any year since 
1895, in the same month. At collieries employing 
541,071 persons, the pits worked on an average 5.14 
days per week; in the previous month, 5.16 days ; a 
year ago, 5.24 days; but the number employed was 
rather larger than a year ago. 

In iron-stone-mining employment continued good. 
At the 125 mines and open works covered by the 
returns the average time worked was 5.86 days per 
week ; in the previous month, 5.83 days ; in the same 
month a year ago, 5.74 days. The number employed 
was 1.8 percent. greater than a month ago, and 2.2 per 
cent. more than a year ago. 


There was a further slight improvement in the pig- 
iron industry, but it was still below the level of a year 
ago. Returns relating to 108 ironmasters showed that 
304 furnaces were in blast, employing about 21,400 
workpeople, compared with 302 furnaces in the pre- 
vious month, and 314 in the same month a year ago. 

In the manufacture of iron and steel there was very 
little change, as regards employment, compared with a 
month ago or a year ago. Returns relating to 194 
works, employing 73,505 workpeople, showed a de- 
crease in the total volume of employment of 0.2 per 
cent., and of 0.5 per cent. compared with a year ago. 

In the manufacture of tin plates employment con- 
tinued to improve, and was considerably better than 
a year ago. There were 400 mills in operation, as 
compared with 394 in the month previous, and 349 a 
year ago. The total number employed is estimated to 
be some 20,000 persons. 





In the engineering trades employment was dull, but 
on the whole it was slightly better than a month ayo, 
but worse than a year ago. The proportion of unem- 
ployed trade-union members was 7. per cent. ; pre- 
vious month, 7.9 per cent.; a year ago, 6 per cent. 

In the shipbuilding trades employment continued 
bad—worse than last month, ut slightly better than 
ayearago. The proportion of unemployed trade-union 
members was 16.6 per cent.; previous month, 16.1 
per cent. ; a year ago, 17.1 per cent. 





“Employment in the building trades was dull— worse 
than a month ago, and much worse than a year ago. The 
proportion of unemployed carpenters and joiners was 
10.1 per cent.; in the month previous, 8.3 per cent.; 
and a year ago, 6.1 per cent. The proportion of unem- 
ployed plumbers was 10.2 per cent.; previous month, 
9.1 per cent.; and a year ago, 7.2 per cent. 

In the furnishing and woodworking trades employ- 
ment was slack— worse than a month ago, and consider- 
ably worse than a year ago. The proportion of un- 
employed union members, excluding coopers, was 8.4 
per cent.; previous month, 7.5 per cent. ; and a year 
ago, 6.5 per cent. 

Employment in the printing and bookbinding trades 
showed a further seasonal improvement. The propor- 
tion of unemployed union members was 3.4 per cent. ; 
previous month, 4.7 per cent.; a year ago, 3 per cent. 
‘The paper-making trades were fairly good ; the propor- 
tion of unemployed union members was 3.1 per cent. ; 
a month ago, 2.6 per cent.; a year ago, 2.4 per cent. 

Employment in the glase trades has continued bad 
generally ; also in the pottery trades; in the brick 
and tile trades it was slack generally, as usual at this 
season of the year. 





In the cotton trades employment was good, with 
further improvement. Returns from firms employing 
54,448 operatives in the preparing and spinning 


branches showed that only 2.8 per cent. were in mills | 
working short time, compared with 3.8 per cent. in the | 
month previous, and 8.4 per cent. in the same month a 
year ago. Inthe weaving and other departments where 
102,795 operatives were employed, only 1.9 per cent. 
were in factories working short time, compared with 








3.9 per cent, in the month previous, and 13.3 per cent. 
a year ago. ; 

In the woollen and worsted trades employment con- 
tinued good ; in the former, though not quite. so good 
asa month ago, it was better than a year ago. In 
the worsted sections there was improvement, but it 
was still bad—about the same asa year ago. In 156 
firms engaged in those branches, employing 44,417 
—— the wages paid was 33,502/. weekly—about 
the same as in the month previous, but 3 per cent. 
more thana yearago. In the hosiery branches there 
was a slight improvement in England ; in Scot- 
land it continued good. The jute trade was fairly 

ood. ‘The flax trade was slack in Scot!and, moderate 
in Ireland. 

In the boot and shoe trades there was a further 
decline ; employment was worse than a month ago and 
a year 7 n 494 firms, employing 62,277 operatives, 
the weekly wages bill was 55,321/., showing a de- 
crease of 4.9 per cent, in the month, and 9.3 per cent. 
compared with the same month a year ago. 

In the other leather trades ye ge was gene- 
rally. bad—worse than a year ago. The proportion of 
union men unemployed was 11.2 per cent.; previous 
month, 9.8 per cent.; a year ago, 8.3 per cent. 

Agricultural labourers were well employed, except 
where interrupted by the weather, which was general. 
Dock and riverside labour was but moderately em- 
ployed—-worse than a year ago, The average number 
employed at the London docks and wharves was 13,503. 
The number is far below the average of ten years. 


The total number of workpeople engaged in labour 
disputes in the month was 7236, compared with 7741 
in the month previous, and 13,763 in the same month 
ayear ago. The aggregate duration of all disputes 
in the month was 67,200 working days; 61,100 in the 
previous month ; and 108,400 a year ago. In the 
month 25 new disputes arose, involving 4760 work- 
people ; in the previous month there were 15 disputes ; 
in the same month a year ago, 30. Some 25 disputes 
new and old, were settled, affecting 5224 persons ; of 
these, seven, affecting 3604 persons, were in favour of 
the operatives ; eleven, affecting 993 persons, in favour 
of employers ; seven, affecting 627 persons, were com- 
irc Three others were subjects of negotiation 

tween the parties concerned. 

Changes in the rates of wages affected 154,400 work- 
people, of whom only 2700 received advances, while 
over 151,700 sustained reductions. The net effect of 
all the changes was a decrease of nearly 6700/. per week 
in wages. In the previous month 116,200 persons were 
affected, the decreases amounting to 1400/. per week ; 
in the same month a year ago 153,600 persons were 
affected, the decrease being equal to 6800/. per week. 
Thus the lessening decrease of purchasing power in the 
mass of the workers has been enormous in the aggre- 
gate. The principal decreases were in the wages of 
150,000 coal-miners in South Wales and Monmouth- 
shire—5 per cent. reduction. Two changes were effected 
by Conciliation Boards, one under the sliding scale ; 
the others were arranged mutually by the parties 
concerned, without stoppage of work. 

The report of the Associated Blacksmiths is not so 
discouraging as some reports of other unions in the 
matter of trade. There was a slight increase—23 all 
told—in the number of unemployed, but this increase 
seems to have been wholly due to three districts— 
Belfast, the Tyne, and Middlesbrough—where trade is 
reported to be bad. In membership there was a slight 
gain inthe month. It is rightly pointed out that in 
nearly all years there is a falling-off in employment 
during the two last months of the year, this year not 
being worse in that respect than others. There was a 
net decrease in the ordinary income of 23/. 1}s., but 
there was 297/. 19s. 3d. received as dividends and 
interest on investments, so that the gain in the month 
was 222]. 16s. The total balance in hand was 
23,2017. 18s., or an average of 8/. Os. 10d. per member. 
This proportion is regarded as a good one for a trade 
union paying provident benefits.. There has been a 
general reduction of working hours on the Clyde, and 
now at Dundee, from 54 to 48 hours per week ; some 
ee 44 hours per week, with certain conditions, 

ut modifications were made, and 48 hours were a 
to as short time for the winter months. Some of the 
employers stated that the reduction was not wholly 
due to lack of work, but was adopted as a policy for 
each year unless they were full up with paying work. 
There is some irritation about the decision, especially 
as to the conditions with regard to overtime; the 
result, says the council of thé union, will be to reduce 
compensation under the Act, based on average earn- 
ings. An advance in wages of 1s. per week is reported 
at Bo’ness, with the promise of another Is. early in 
the New Year. The acceptance of a reduction in 


| wages on the North-East Coast is complained of as 


unnece: . There have been, it is said, good orders 
booked during the month, so that the prospects for the 
New Year are regarded as fairly good. 


The 7rades and Labour Gazette, the organ of the 


reed | jure the prospects of trade. 





London Trades Council, is not a supporter of the Ma:. 
Sion House Fund for the relief of the unemployed. 

endorses the opinion of the Labour Member for Wo-'. 
wich, that ‘‘the Guildhall Conference on the uner. 
ployed was a gliastly failure; that the whole thi.) 


was ridiculous from top to bottom.” It is esy«. 
cially severe upon the Charity Organisation (Co... 
mittee, and the Free Labour Federation ; but what 1:5 
latter has had to do with the Conference is not qu‘.» 
clear. The Gazette is opposed to charitable metho: is 
of help, it wants the State to deal with the questicn. 
Are the poor tostarve while the State is consideri:- 
a scheme for national help? The efforts now bein 
made to cope with absolute want may not be the be>:, 
but it is real help in the case of dire need. The London 
Trades Council have carried a resolution calling upon 
trade unionists only to smoke tobacc prepared an} 
sold under fair conditions as to wages and hours of 
labour. The Council desire to amend the constitution 
of the Labour Representation Committee; after a 
heated discussion two delegates were elected to attend 
the forthcoming conference to urge certain reforms. 
The Council also carried aresolution condemnatory of 
‘pirated music.” The London County Council was 
condemned for letting contracts for building boats for 
the River Thames to firms outside of London, or firms 
whose shipbuilding works were elsewhere. ‘The 
coming struggle in the printing trades” in-London is 
the subject of a special article, from which it ap. 
pears that an injunction against picketing has been 
— to the firm which is involved in the dispute. 

here are a number of condensed reports,of trade and 
labour councils in various parts of the country, but 
no very serious labour movements are at present being 
organised, as the unemployed question is absorbing 


the attention of local bodies. 


The position of the iron and steel trades in the 
Midlands has undoubtedly improved. Reports from 
Wolverhampton say that negotiations recently opened 
have resulted in orders for a heavy weight of material 
—finished iron and steel for early delivery next year. 
The market was active in all branches; quotations 
were firm, with an upward tendency. This, it appears, 
applies to best bars, second quality, unmarked, and 
best merchant bars, the latter at an advance of 2s. 6d. 
per ton. In the Birmingham district, trade is un- 
usually good for the time of year. In some cases an 
advance was secured for pig iron, quotations being 
firm. Some other reports were not quite so flattering ; 
they said that business at last week’s market was 
limited. But inquiries were favourable for the next 
year. In finished iron there was no lessening in 
activity. Steel-smelters were on full time generally. 
In the engineering trades the position is better. The 
proportion of union members unemployed was 5.1 per 
cent. ; in the previous month, 6.1 per cent. ;: weit a 
year ago, 4.1 per cent. The percentage was 1 per 
cent. less than a month ago; 1 per cent. more than a 
year ago. The motor odastey was good at Wolver- 
hampton ; electrical engineers are fair at Birmingham, 
slack at Wolverhampton; the cycle industry was 
quiet generally, siack at Wolverhampton.  Boiler- 
makers had improved, especially at Derby, where there 
was a resumption of full time at the railway works. 


‘The tube trade has not improved ; but brassworkers 


report improvement, in the bedstead sections also. In 
nails, nuts, and bolts employment was moderate ; but 
in wrought nails and rivets it was slack. The chain, 
anchor, anvil, and vice-making trades are quiet to 
slack ; but axle and spring makers had improved. 
Builders’ ironmongery was aiak generally, and edge- 
tool and file makers were slack. But the outlook in 
the district is regarded as more favourable than it was. 





The activity recently experienced in the iron and 
steel trades in Lancashire is reported to have cooled 
down somewhat, but it may be that consumers and 
others have satisfied their requirements for the pre- 
sent and near future. There was, however, on ’Change 
last week a steady tone, without any misgiving as to 
the prospects of trade. It isprobable that the rumour 
of a pool in steel rails, and the feeling of uncertainty 
as to fiscal proposals, may tend to deaden any possible 
speculation in iron and steel for a time, and thus in- 
The position of the engi- 
neering trades has changed but little. The proportion 
of trade-union unemployed members in the Manchester, 
Salford, and Liverpool districts was 9.3 per cent. ; last 
month, 9.7 per cent.; a year ago, 6.1 per cent.; in the 
Oldham, Bolton, Burnley, Blackburn and Wigan dis- 
tricts, 12.1 per cent.; last month, 12 per cent.; a year 
ago, 7.8 per cent. These figures are rather dispiriting 
for the group of industries mentioned. At present the 
indications are far from favourable. 





At the Liverpool Assizes last week a member of the 
Steam-Engine-Makers’ Society sued to recover th 
sum of 100/., alleged to be due to him in consequenc’ 
of disablement—that is, accident benefit under the 
rules. The member pleaded that the society had 
refused his claim, and that his case had not been fairly 
and justly considered. The society pleaded non- 
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liability, and that the case had been fairly and 
honestly considered as per rules, The society further 
pleated non-liability under the Trade Union Acts, the 
ruies of the society being in restraint of trade. The 
Judge decided that the case was outside the jurisdic- 
tion of the Court on that ground, so thatthe plaintiff 
was non-suited and the case against the society dis- 
missed. 





The Labour Disputes Commission has b2en sitting 
again and taking evidence, but so far all the evidence 
given has been by employers, or their representa- 
tives, and by members of the Free Labour Federa- 
tion. No official of a trade union or labour leader 
has appeared before the Commission so far. The 
best witness yet called was Sir George Livesey, who 
explained the working of the profit-sharing scheme of 
the South Metropolitan Gas Company, in which the 
employés have a most substantial share. That scheme 
has been a great success, both for the company and for 
the men. : 





Further rioting is reported from the Rand. The 
mine-owners’ representatives in this country declare 
that the scenes of violence have been exaggerated. 
It was often pointed out in Industrial Notes that ill- 
fee'ing was likely to arise between the imported yellow 
men and the Kaffirs; it has arisen, and has resulted 
in some very riotous scenes. Otherwise, the mine- 
owners seem satisfied with Chinese labour. 





Through the excellent intervention of the Mayor of 
Nottingham, Mr. Alderman J. Bright, it is probable 
that the threatened strike in the Nottingham lace 
trade may be averted. In his letter to the president 
of the Nottingham Lacemakers’ Association he pointed 
out that the strike would not only throw out of em- 

loyment some 1200 hands directly affected, but 

cheno 2000 and 3000 other hands, many of whom 
were women and girls. This, he urged, would be a 
serious matter at the present time. The result was 
that between 50 and 60 manufacturers met in the 
Exchange last week to consider the situation, It is 
hoped that a revised list will be agreed to by both 
parties. 





It is proposed by the National Association’ of 
Grocers’ Shop Assistants, under the Shop Hours Act, 
to close the establishments on ordinary nights at 
8 p.m. ; on Wednesdays or Thursdays, according to 
local arrangements, at 1 o’clock, and on Saturday 
nights at 10 0’clock. It will be interesting to note 
how the mass of the working classes, who clamour for 
shorter hours, will regard the operation of the Act. 





The Amalgamated Society of Railway Servants are 
protesting against an order by the Brighton Railway 
Company to the effect that such of their servants as 
desire to be elected on public bodies must first obtain 
the sanction of the chief offizers in the several depart- 
ments where employed. 

The South-Eastern and Chatham Railway Company 
have conceded Sunday pay to the traffic staff. The 
men, while thanking the directors for the concession, 
pledge themselves to support their delegates in their 
efforts to obtain the remainder of their formulated pro- 
gramme. 





The railway men’s union in Italy threatened the 
Government to strike on all the State railways if the 
Government persisted in passing an Act making it a 
ge offence against the State for railway men to go 
on strike, 





THE PHYSICAL SOCIETY OF LONDON. 

Av the meeting of the Physical Society of London, 
held at the Central Technical College, December 8, Dr. 

. T. Glazebrook, F.R.S., President, in the chair, 
Proiessor 8. P. Thompson read a paper on “A Rapid 
Method of Approximate Harmonic Analysis.” For the 
Study of alternating e'ectric currents, and for several 
other applications, harmonic analysis is simplified by the 
consideration that all the even terms in the Fourier 
expansion are absent. In this case the second half-period 
1s similar to the first half-period, but with the ordinates 
of the corres nding angles reversed in sign. Given a 
con:plicated harmonic curve containing constituents of 
the odd orders only, the zero-line can always be drawn 
So ‘at the constant term vanishes from the Fourier series, 
th: mean ordinate being zero; and it is then always 
posible to choose as origin a point for which the ordinates 
at 0 deg. and 180 deg. are zero. 

‘ne paper gives a résumé of the various methods which 
have been employed for harmonic analysis by reduction 
from simultaneous equations, gi hical means, and by 
harmonic analysers. The ms opted by the author 


i : Simplification of a general method of analysis pub- 
‘sued by Professor Runge. The half-period of the wave 
is vided into 2 m equal parts, giving 2m —1 equidistant 
orimates. These ordinates are then put together in pairs, 
So that there then may be found the sum and difference 
ot the ordinate of any angle and the ordinate of its 
supplement. The sum will contain sine components 





only, .and: the difference cosine components only. The 
sums are used for getting out the coefficients of sine 
terms and the differences for getting out those of the 
cosine term3. | A further grouping is employed for the 
higher harmonics of those orders for which the ordinal 
number is a factor of the number of division m, by means 
of which a saving of multiplication is effected. The 
numbers assembled and grouped are arranged in a con- 
venient schedule, each number as it is entered being 
multiplied by the sine of the angle set over agaiust it. 
The coefficients of the nth order are given by the in- 


rT 
tegrals An= 3 y.sin npt.dt and Bn 2 y . cos 
TY, Ty, 

npt.dt. Hence it is necessary to integrate and take 
twice the means. The integration becomes a mere sum- 
mation of the products made during the preceding pro- 
cesses. But since in the case where, say, twelve ordi- 
nates are taken, the eleventh coefficient would be got out 
by multiplying by the same sines as would yield the 
first coefficient, only with alternate + and — signs 
pretest, the addition for both the first and the eleventh 

armonic may be effected by finding separately the sums 
of the alternate product-numbers, which are, therefore, 
set down alternately in twocolumns. The totals of the first 
column and of the second column are therefore made sepa- 
rately. The sum of them gives the ‘‘integral” for the first 
harmonic, the difference between them gives the ‘‘ inte- 
gral” for the eleventh harmonic, and so forth. Thelabour 
of the process varies approximately as the cube of the 
number of ordinates taken. Using eighteen ordinates, 
the time taken to complete the whole analysis is about 
70 minutes ; for twelve ordinates it is about 25 minutes, 
and for six ordinates under 2 minutes. 

Dr. J. A. Fleming said that he had found by experience 
that most alternating-current curves of current or electro- 
motive force which occurred in connection with trans- 
former working could be quite nearly represented by a 
simple sine curve added to the two first odd harmonics 
having wave-lengths one-third and one-fifth of the 
primary. Hence the analysis of any such curve as the 
magnetising curve of a current- transformer resolved 
itself simply into the determination of the amplitude and 

hase difference of these three constituents. They were 
indebted to Professor Thompson for bringing before them 
such a simple arithmetical process of resolution, which 
reduced the performance of the Fourier analysis of simple 
periodic curves to little more than mere arithmetic, even 
more simple than Horner’s process for obtaining the 
arithmetic real roots of an equation of the nth degree. 
In addition to the analysis of a single periodic curve, it 
was useful sometimes to be able to perform the synthesis 
rapidly, and Dr. Fleming exhibited and described a simple 
form of instrument which he had designed for effecting 
this. The instrument was constructed to draw the com- 
pound polar curve corresponding to a fundamental and 
the first two odd harmonics, and a diagram was exhibited 
showing the corresponding wave-form for one setting, 
which was extremely similar to the no-load a 
current of a transformer. Diagrams were also exhibi 
showing how nearly the magnetising current of a trans- 
former could be represented in wave-form by the use of 
such an apparatus. He said that the representation of 
alternating-current curves by polar diagrams had par- 
ticular advantages, and it was much to be wished that 
some enterprising person would provide polar ruled 
paper, analogous to squared paper for plotting polar 
diagrams. 

r. J, Harrison pointed out that the author’s system of 
harmonic analysis could very readily be performed entirely 
by graphical methods, and, moreover, subject to certain 
restrictions, could be employed to find even terms as well 
as odd ones, He exhibiteda ——— schedule for a par- 
ticular case, and demonstrated its use. 

A paper on ‘‘ A High-Frequency Alternator” was read 
by Mr. W. Duddell. Tbe author described and showed 
in action a high-frequency alternator which he had con- 
structed in 1900 for some experiments on the resistance of 
the electric arc, and with which frequencies up to 120,000 
periods per second had been obtained. The alternator 
consists of an inductor, built up out of ferrotype plate, 
having V-shaped notches cut in its edge so as to have flat- 
rien. | teeth. Surrounding the inductor is a laminated 
ring having two inwardly-projecting poles, the clearance 
between these and the teoth of theinductor, which formed 
the air-gap, being less than 0.1 millimetre. The ring is 
wound so that a direct current flowing round the winding 
tends to produce lines of force from one pole to the other 
through theinductor. The number of lines of force varies 
from a maximum when the teeth of the inductor are oppo- 
site the poles, to a minimum when the poles are in front of 
the spaces. This variation in the total number of lines of 
force produces alternating electro-motive forces in any 
winding either on the pole-pieces or on the ring itself ; 
the movement of the inductor through the distance be- 
tween two consecutive teeth producing one complete 
period. One winding on the ring could serve to carry 
both the direct field-current which mgnetises the ring 
and the alternating current produced. In practice, owing to 
the great importance of any self-induction in the alternate- 
current circuit, it-was found advisable at high frequencies 
to use separate windings for the two currents. At the 
highest frequencies the best results were obtained with 
coils having a few turns of wire fixed right on the tips of 
the poles. The alternator is diivea by means of a figure- 
of-8 belt drive from two phosphor-bronze discs. Each of 
these discs is belted to a double-grooved pulley fixed on 
the shaft of a direct-current driving- motor. With this 
method of drive the inductor was run for several months at 
speeds between 30,000 and 40,000 revolutions per minute, 
and the spindle of the inductor alone could be easily run 
at 60,000 revolutions per minute. Using inductors having 
30, 69, 90, and 204 teeth, the author obtains small alter- 





nating currents having frequencies from a few hundred 
periods per second up to 120,000 periods per second. An 
illustration will perhaps convey some idea of how high a 
frequency of 120,000 periods per second really is, In 
plotting curves for ordinary frequencies of 50 to 100 
periods per second, a scale often adopted is 10 in. for 100 
periods. If it were attempted to plot a curve up to 
120,000 periods per second to this sca!e, the curve — 
would require to be 120,000 in., or nearly one-fifth of a 
mile long. Many difficulties were encountered with the 
centrifugal forces on the driving-belt, and the author 
finally obtained the- best results with a spliced cotton 
cord. Working drawings of the alternator, characteristic 
curves, and its wave-form are given inthe paper. During 
the construction of the alternator bicycle wheels were 
used to drive it, and curves are given showing the 
very large power taken to drive these wheels, cwing 
to air friction. A table is given of all the high- 
frequency alternators which have come to the author’s 
knowledge, and he would be glad to receive any missing 
data, or data of other machines, to include in the table 
before it is finally printed, 

Dr. J. A. Fleming said he had felt surprised on hearing 
about Mr. Duddell’s alternator that he had been able to 
reach any such frequency as 120,000 periods per second. 
It spoke highly of the excellent mechanical means em- 
ployed. On the other hand, as far as its use in wireless 
selapeonhy was concerned, it was no use to speak of a 
machine even if it ere this frequency, corresponding to 
a wave 14 miles in length, if the output of the machine 
were only a few watts. If it were 150 horse-power, it 
might be different. ‘The difficulty with most high-fre- 

uency alternators was the magnetic leakage. Dr. 

leming then described some of the devices adopted by 
Tesla for obviating this defect. Many of the high-fre- 
Sowa alternators made had their at over- estimated. 

itherto the frequency reached had been only about 
10,000 periods per second. A machine of this last fre- 
quency would be no particular assistance in wireless tele- 
graphy. Such machines were, however, very useful for 
research and demonstration purposes. : 

Professor W. E. Ayrton gave an “Exhibition of Ex. 
periments to Show the Retardation of the Signalling 
Current on 3500 Miles of the Pacific Cable between Van- 
couver and Fanning Island.”.. The experiments were 
performed upon a cable electrically equivalent to the 

ortion of the Pacific Cable between Vancouver and 

anning Island, the product of the capacity (in mfds.) 
and the resistance (in ohms) being nine millions. Three 
dead-beat galvanometers were onmores to indicate the 
current at the beginning, in the middle, and at the end 
of the cable. It was shown that upon applying an elec- 
tromotive force at one end of the cable, the current at 
that end was enormously greater than its steady value, 
and that one-fifth of a second elapsed before any indica- 
tions of current were shown at the far end of the cable. 
By that time the current at the sending end was 3.7 times 
its steady value, and after two-fifths of a second it had 
fallen to 2.3 timts its steady value. In about 5 seconds 
the current became steady. 

The Electrical Laboratories of the college were opened 
to the inspection of Fellows, a special feature being 
an exhibition of Ayrton-Mather galvanometers (showing 
the evolution of the present commercial instruments from 
the earliest types, constructed in the college), universal 
shunts, and electrostatic instruments. 





HEAT-TREATMENT EXPERIMENTS WITH 
CHROME-VANADIUM STEEL.* 


By Captain H. Rtatt Sankey, Member, of Rugby, and 
Mr. J. Kent Smiru, of Chester. 


INTRODUCTION. 
Over two years ago some experiments were instituted 
at Messrs. Willans and Robinson’s Ferry Works, Queen’s 
Ferry, Flintshire, to determine the effect of the addition 
of vanadium in varying proportions to pure carbon steels, 
and to steels containing small percentages of chromium 
and nickel. Over sixty samples of such steels were made 
in the crucible, and some rather remarkable tensile results 
were obtained, as follows :— 


Elongation | Reduction 





Mark. Vield-Potnt.| Uitinate 








eas, on 2 In. | of Area. 
tons per | tons per | per cent, per cent. 
square inch| square inch 
2W.. i 49.4 | 60.3 18.6 46.3 
3W.. 33.2 } 48.6 24.0 | 66.6 
doe 60.2 | 73.1 12.0 81.6 


41GR.. 52.5 77.4 13.0 | 38.9 


One of them—marked 3 W (Analysis No. 1, Table IV.+) 
—containing small percentages of chromium and vana- 
dium, was, owing to its —— tensile results and 
bending and welding qualities, and to the comparative 
low cost of ‘‘medicine,” selec for further experiment 
on a larger scale, with the object of making this special 
steel on the open hearth. 

The first small open-hearth cast, No. 145, made on 
February 3, 1903, was satisfactory, and did not differ 
sensibly in mechanical tests from crucible cast 3 W, but 
the carbon content was varied slightly to suit the different 
methods of manufacture. In larger casts no difficulty 
was experienced so soon as the alloys were properly intro- 
duced, and two casts, Nos. 300 and 349, of the same 
quality were made from an 18-ton open-hearth furnace. 


* Paper read before the Institution of Mechanical 
Engineers, December 16, 1904. 

+ Tables IV.,and V., with the figures beyond Fig. 7, 
will appear in our next issue. 
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TABLE I.—SUMMARY OF TENSILE, IMPACT, AND ARNOLD'S TESTS. 
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St o£ GSE CATR | 13. 14. 15.) 16 
2, 8 4 5. 6. 7 | & | | 10. | 11. 
(Mae SY es 8) 2 
| ARNOLD’s 
TENSILE TESTS. Iupact TEsts. Tests 
| Bie rt | be 3 ; : os si 
" Figure Number g | sg | 3 84 ra} Sal ag 
Cast Description of Heat | Temperature to ‘of Photo- : £ oF ss "< . &| 8s 
Number. Treatment. | which Heated. | wicrograph. = a 63 | § 2¢ Zo. 3 Se .2 | 35 
| fala lees) G2 | QPEL ge HELE 
| 3 3 S |e vs ee Pr 5% 3 : gis 
3 8 6:33 D & 4) 58 
Ss 5 | 2 jg-4| 2 a* au | < a*|< 
} j -_—— 
|tons per|tons per | per | per 
| sq. in. | sq. in. | cent. | cent. 5.6 
Sar reas Fine ) 2.3 3.1 Medium 1906 | 714 
yy Raw (from the rolls) | Figs. 9 to 13 36.9 54.1 068 24.0 | 44.9 granular f 3.5 crystalline 
| | . 
| ak . 6.1 se Ditto 
i i 53.8 | U.C8 | 24.7 | 48.9 Ditto 5 5.6 
Ditto Annealed } hour | { on (982 7 F) f Figs. 9 to 14 36.9 53.8 : ae 3.6 Ditto 
0 dg. ©. ‘ "7 72 | 26:2 t i 06 
Ditto Soaked 12hours | { (one de ¥) Fig. 10 7.7 | 582 | 0.72 | 262 | 49.9 Ditto 20 aa 
5 »} % ’ 7.| 25.6 | 50. i “y |} 1.6 
pitts Water-quenched | { (one a ¥) } Fig. 11 35.6 53.5 0.67 25.6 50.7 Ditto 44 i : ain 
‘ | air lien F %. i t2 
Ditto Oil-quenched —| { Tage ) }} Fig. 12 85.8 | 541 | 0.67 | 260 | 49.6 | Ditto a4 
Oil-quenched and } . : ’ lave | ace | avy | Di 1.9 ll 19 Ditto 
Ditto “ae e~- > ¥) | Fig. 13 38.9 | 53.7 0.72 | 24.2 | 47.7 | itto 20° ¥ 
C. (662 deg. F.) | | | | 5.1 4 
. | | 6.8 0.8 ‘ 
620 dg. C. | Figs. 9, 15, \ | | | 97.2 | 61.4 | Ditto 4.0 Ditto 
Ditto Annealed 4 hour {£2 65 F.) \ { & 20 sl 36.8 54.0 | 9 7.2 | . +4 | 
1.9 2.3 Ditto 
‘ |f 620dg.C. | Fig. 10 35.5 52.5 | 0.68 | 26.0 | 50.7 Ditto 23 &. 
Ditto Soaked 12 hours | Lass dg. F.) J ( is | 66 es 
: 5.9 3.1 Ditto 2078 | 716 
lf 600dg.C. \| _ Fig. 9 ' 50.2 | 0.62 | 25.7 | 52.1 Ditto ‘0 2. “od ‘ 
Ditto Annealed }hour | { (1974‘dy. %)} ig 30.7 | | sy £0 38 J 
4.1 
1.8 { Coarse 2286*| 703 
: |f 690dg.C. \ Fig. 10 25.9 | 435 | 0.60 | 29.5 | 55.7 | Ditto 3.2 31 | \ crystalline } ‘: : 
Ditto Soaked 12 hours it (1274 de. F.)J ig | | | et 
2.6 17 
| | 2.8 20) f Medium 1812 710 
, | ( 690 deg. C. i | 0.65 | 27.2 | 53.3 Ditto 4.0 i 
Ditto Water-quenched Cam, 4 ¥} Fig. 11 84.0 52.3 | 0.65 ae oh \ crystalline 
| | | | te | 7 
| 46 i ¢ Ditto 2012 18 
i dg. C. ig. 12 52.0 | 0.71 | 25.0 | 46.0 Ditto ; 5.2 
Ditto Oil-quenched {age 274 dg. ry} Fig. 1 36.8 | 7 | | | 4 J 
| } | | | . 
Oil quenched { 690 dg. . ae laee bane.deee:t Ditto 1h ll 18 Ditto 
Ditto f and reheated to 350 Vi 11974 dg. ¢»} Fig. 13 38.0 52.6 2 | 25.7 | =e . 2.2 J 
i deg. C. (662 deg. F.) | | 1.0 
| i | | | ‘ 1.9 ‘ 
Ditto and rohented to 600 | 600,dg. C:\) Fig. 18 s3.3 | 680 | 0.72 | 25.2 | 50.0 | Ditto ar 16 Ditto 
deg. ©. (1112deg. F.) | (1274 dg. F.) | | | 22 oes 
616. " = eo 
| : 15.6 16.1 F nular | 22371| 705 
E 800 dg. C. | 2 or ' i « 10, | 34.5 | 53.1 Ditto 15.6 ine gra 
Ditto Annealed } hour ase >. Fr} | Figs.9&16 | 211 | 39.0 | 0.54 | 34 | | 15.5 | 
11.3 ) 
: 11.9 11.2 Ditto 
: f 800dg.C. \| Fig. 10 20.4 38.4 | 0.54 | 33.7 | 51.5 Ditto + 11.0 ad 
Ditto Soaked 12 hours \ (1472 dg. F. yt | g | | 4 | q . 
earl | | { Medium ‘crystal. | || ) - ey ie |f vie \ ete em 
. . 4 f 800 dg. C. % ’ 30). 74.6 | 0.81 | 7.5 | 16.6 ine, like fine : \ crystalline } 
Ditto Water-quenched | \aa72 = *)} | Figs 1117 | 60.8 | whey oh J 1. 4 1.01 
ae : , 
f 800dg.C. | Fig. 12 7.0 54.5 | 0.68 22.0 | 35.2 Fine granular te 2.4 { opaaie } 296 { 600 | 
Ditto Oil-quenched \ (1472 dg. F.) f ig. 12 37. ail | 22. | Hy | a 
| 9.5 ‘ine granu- 
z | ; foo | larand 50 \lisig | 716 
Ditto Peery 350 \¢ 870 dg. Cc. Figs. 13&14 | 49.8 | 59.3 | 0.85 | 23.0 | 50.8 | Very fine granular |) go 9 ieee per cent. ‘ 
\ d , J { cis98 dg. F.)) 8.2 | fibrous 
eg. C, (662 deg. F.) | 3.0 
| | . 2.0 Ditto 1910 680 
900 dg. ie : F 11.5 
Ditto Annealed } hour {A a. ;. y} | Fig. 9 26.8 41.5 5 | 30.7 | 53.4 ine granular Ls 
| e.-:} ! 
g. - on | A . 11.2 | Fine granular 
Ditto Soaked 12 hours { ctese a F) Fig. 10 20.3 88.7 3 | 32.7 | 5f.0 Ditto ¥ J 
| 7. 
} : se Verytne crystal- hard to . os * 
Ditto Water-quenched | { roe a Br} Figs. 11 & 18 | 566 | 780 | 0.72 | 10.0 | 21.5 line, nove 
| | 3.7 
| | - 
5.8 F 
: : | ) ®) Me 19 | a | Vv | 4.9 | Fine granular 
Ditto Oil-quenched Asse ae : y} Fig. 12 47.9 60.9 | 0.79 | 18.5 | 39.1 | Very fine granular 3.5 
} Very fine 16.5 Fine : 
) : 
| { Oil-quenched and . granular with 13.5 13.4 lar, 50 1988 | 713 
Ditto | f reheated to 600 dg.C. | ee . y} Figs. 13&19 | 43.4 | 586 | 0.81 | 22.0 | 56.6 sharp radial 13.7 fa yt P 
LO auedeg. Ff g. F. | projections A Very fine) 
Oil-quenched and )} | , : | eats OA Fine granular 39 9.9 Be 
Ditto {reheated to 860d. C o}) { disse ae. F)} Fig. 13 50.5 58.5 | 0.86 19.7 | 07 } 
‘\ (662 deg. F.) | ¢ 1100 dg. | - . 2.0 2.5 { Medium } 
Ditto Annealed } hour {an = Fr} Fig. 9 m7 | 487 | O61) 24.7 | 46.0 | ine granular 5.9 crystalline 
Poe | Coarse granular, | ( &5 4.3 neo 
; , si re ore 0 37}| 5.6 |4 Crystalline, |) 968 | 713 
Ditto Soaked 12 hours {ame de. . Sy y}| Figs 1025 | 23.0 | 42.5 | 0.66 | 21.0 | 34.0 | irregular and a bright 
p | | Very tne crystal ite \ 
. i f 1200 dg. } 1.2 | 1.5 |4 line, like fine 
Ditto Water-queoched He 192 dy. F)} Fig 11 85.5 | 98.5 | 0.91 | cast trom machine J 
| | | } f Very fine Medi 
| | | jum 
. ‘ r f 1200 dg. = . 5 | QL. ranular, show- } 3.0 a } 
Ditto Oil-quenched — | { Sip GE Fy} | Figs 12 no | one | asi | a5 | ss i ular, show. ( ae 
| (Soaked 12 —— hea | f 1200 1 | } 
: ig. C. \| | ‘ 0. 23.0 | 38.3 Fine granular 
Ditto reneiget deg Cc. | Leene2 dg. Ff | 27.0 | 41.5 66 | | | 
| (Seats 32 hours and | pee ons OR i \} a2 |{ Nery fine )| 1206 | 700 | 
. rehea to 950 deg. Co. 37 | $ 7 | 18.51) 495 |Very fine crystalline . \ crystalline { | | 
Ditto |) ©. (1742 deg. F.) j (3 2102 dF: H piel Cenaes eae | 
ed? — : | | j 
Soaked 12 hours anc | | 
349 | reheated to 950 deg. 1200 dg. C. = to progress 3 12/01 | | | | | 
©, (1742 deg. F.) { 2192 r F. } 4 | } | 
14 hours yi rae | R 
Cr V. if uw . 6 | 23.0-| 56.4 | ‘ine granular 
3.W Annealed \\ 050 dg. ©. $8.2 | 50.2 | 0.7 | , 


Number of table of cor- 
responding heat treat- 
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TABLE I.—SUMMARY OF TENSILE, IMPACT, AND ARNOLD'S TESTS--continued. 
cpa ae PEON EIS —— i ee 
et 3. | 4 6. 6. | 7. | 8. | 9. | 10. | 1. 12. | 13, | 14. 15. | 16. | 17. 
| TensiLe TESTS. Impact TEsTs. _—_— S388 : 
a] " | 2BSOg 
z | otal RES S32 si 4: 
2 Cast Description of Heat | Temperature to ohare Behe z sfsis r) $4 3s Su he a=6 - 
z | Number. Treatment. which Heated. | icrograph, 3 $ a3 a: 2 = &|es = eM EF 
@ | graph, 5 @ 85 .| § $s z , Fi S| SE} 35a 
3 | £ 5 3.33 a3 tog g S53 21 48| SE eg 
é | A] a s a6 & = 3 3 at £ PF 25 §, spies 
= | 2 = 3 |Se & £$ B £ = SfeSe 
Z| i & | 2 jg4|8< an gee | & a gi} ge) Zeek 
i tons per|tons per per | per 
8q. in. | sq. in. cent. | cent. 
850 dg. O. | 
Cr Va . 
34 { 3W Annealed {1s ae. J 28.0 | 38.8 | 0.72 | 260 | 64.8 | Fine granular 5 
Cr Va 
8514 ~ 4s ened 87.8 | 51.8 | 0.78 | 24.5 | 45.7 Ditto 
Or Va ; 
6 |{ S00 } Ditto 34.2 | 122 | 0.65 | 24.7 | 52.7 Ditto 1748 | 270 |) Under saine 
Best English 
it Englis 
= Cr Va A , 1.2 Coarse 
oi{ SP} Ditto 23.5 | 360 | 0.65| 282| 45.3 Ditto { £5 }|.43 |{ ccpemitine }| 2566 | 270 pncid open. 
9.8 gives 870 
: 620 dg. O. 9 bs : 10.8 alternations 
Ditto Annealed 1148 de. F 22.8 | 35.6 | 0.65 | 30.5 | 55.5 Ditto irs y| 102 | Granular | 1370 | 270 2 
f CrVa 8.6 J : 
{ Ser } Raw ‘. Fig. 23 46.6 | 54.1 | 0.86 | 186 | 40.4 Ditto { $3 }] 20 1{ ceystalline 
P { 800 dg. ©. a3 M 
40| Ditto Annealed \ 1472 dg. F. } Fig. 23 39.3 | 53.1 | 0.74 | 23.5 | 522 Ditto { roy } 13.2 | Granular a 4 
Cr Va | 
a|{ a0" } vases Fig.% | 218 | 27.6 | 0.79 | 880 | 680) Finegranular |{ jr% }| 164 Fibrous 
: : 
{ Q. F. \ 3 _ 
2 tube } Ditto s er 9 | Fine granular 15.8 
dl Figs. 60t052 | 15.8 | 928 | 0.68 | 605 | 588 Bobo gr ae} { ae } 15.5 Ditto 
|; Swedish ; Fic. 49 i 13.0 14.1 Ditto 
oa tube Ditto if ig. | 182 | 21.0 | 0.63 | 46.0 | 58.0 Ditto Fe : i 
| stee j 3 
Cr Va “pi : | { Fine granular, Very fine 
me spring { —_ oa oO00 7 } Figs 12&82 | 45.5 | 72.5 | 0.64 | 9.0 | 44.0 || sharp ridges } — a { orystalline } aK . 
= Oil-tempered test- | 900 dg. C. | pe jPickradiat’ (| a2 | aa |f{ Very fine } 7 
; il-temper st 6D, . +» wi ial I. i 
45| Ditto piece 0.875 in. dia. | (1652 dg. F.) } Figs. 11&41 | 53.9 | 803 | 0.67 Gas, 46.81). Srajectone J i granular 
46 { miokel Annealed eno} Fig. 14 21.7 89.3 | 0.56 | 34.0 | 58.6 | Very fine granular oa | 14.1 Granular 1984 | 717 2 
steel shit 12.4 
(Sreckel || Annealed probably | {600 i 21.9 | 39.2 | 0.56 | 325 | 49.3 Ditto 9.4 
47 |} nickel nnealed probably 650 dg. O. . . . . . i Te } 88 Ditto ed Cp 2 
\ steel 8.2 
(SSoxet }|f Oll-tompered by 
48 |{ nicke! u-temper y . a. |e A 
\\ See J ‘ioe Not known | Figs 14& 1 | 93.7 | 50.4 | 0.67 | 21.5 | 54.8 Ditto 



































Nore.—The figures in italics in columns 12 and 13, throughout the table, are those obtained from the ends of the tensile test-pieces, 


* Test interrupted at 1700th alternation, 


Three other casts of chrome-vanadium steel, Nos. 235, 
270, and 282, were also made, differing, however, in com- 
position and in properties from 3W. Unfortunately, at 
this juncture it was decided to cease the manufacture of 
steel at the Ferry Works, so that no further progress has 
been made in the production of this steel for commercial 
purposes. Notwithstanding this, however, it was de- 
cided to continue some heat-treatment experiments which 
had been begun shortly after the appearance of the Sixth 
Report of the Alloys h Committee of this Institu- 
tion, The scope of these tests was, however, somewhat 
curtailed ; it had been originally intended to carry out 
a ful! set of trials with a chrome-vanadium spring steel, 
made in the crucible, and these latter were reduced to a 
couple of tension tests and a few micrograph sections. 

Scheme of Heat-Treatment T'ests.—The principal tests 
were carried out with specimens prepared from Cast 349 
(Analysis No. 2, Table IV.), and were as far as pos- 
sible a replica of those made by the Alloys Research 
Committee, in order that some correlation might be 
obtained between the results with a pure carbon steel and 
a steel of the same, or approximately the same, carbon 
content, but containing also small percentages of vana- 
dium and chromium. ‘The carbon content of the chrome- 
vanadium steel was 0.297 per cent., so that it compares 
approximately in this respect with the 0.254 per cent. 
carbon steel of the Alloys rch Committee. 

The scheme of heat treatment to which the steel was 
subjected was as follows, and was practically the same as 
that followed by the Alloys Research Committee :— 


Deg. Deg. Deg. Deg. Deg. Deg. 
CG, f, 3G Gy. O..- @ 


Annealing for } hour at 600 620 690 800 900 1100 


2 Soaking for 12 hours at .. 500 620 690 800 900 1200 
3. Water quenching at .. .. 500 .. 690 800 900 1200 
4. Oil yuenching at aa .. 500 ., 690 800 900 1200 
5. yy 4 .. + 500 .. 690 870 1000 

and reheating (10 min.)at .. .. 350 
6. Oil-quenching at be ‘io 18 ee se! 

and reheating (10 min.) at .. ~.. 600 


_ The heat treatment at 500 deg. Cent. (932 deg. Fahr.) 
is additional, and was carried out because it had been 
stated that quenching in oil at this temperature gave very 
i results; and the heat treatment at 690 deg. Cent. 
1274 deg. Fahr.) corresponds to the 720 deg. Cent. (1328 
deg. F ahr.) treatment of the Alloys Research Committee, 
the lower temperature being selected because cooling 
curves of this special steel showed that the Ar, point 
was between 710 and 715 deg. Cent. (1310 deg. Fahr.), 
Pig. 1, page 874. 

he quenching was done in a good bulk of water at 
20 to 25 deg. Cent. (68 to 77 deg. Fahr.), or in lard oil of 
about the same temperature, and the sample was well 
Moved to ensure equal contact. The sample was kept in 


t Test interrupted at 1800th alternation. 





t Broke near dot ; true elongation higher. 
|| Corrected to } in. diameter, 


the muffle at the desired temperature for five to ten 
minutes before quenching. For reheating, the muffle was 
brought up to a temperature slightly under the desired 
temperature ; the sample was nom introduced, and its 
temperature raised to the exact point, and held there for 
ten minutes, when the sample was drawn out. For the 
annealing tests the samples were introduced into a muffle 
at about 500 deg. Cent. (932 deg. Fahr.), which was then 
gradually raised to the desired point, and held for half- 
an-hour at that temperature; the samples were then 
withdrawn and cooled in warm ashes. 

In the soaking tests the temperature of the samples 
was raised with that of the furnace to the desired tem- 
perature, which was then maintained at that point for 
12 hours, and the samples were left in the muffle to cool. 
All the tests were made in duplicate and a few in tri- 
plicate, or even quadruplicate. 

In many cases separate pieces were heat-treated for 
the impact tests, as doubts arose whether the butts of the 
tensile test-pieces were reliable; at the end nearest the 
tensile fracture the metal was probably disturbed, and it 
was doubtful whether the heat-treatment at the other 
end was quite the same as at the centre of the test-piece, 
which was the treatment recorded. Separate pieces were 
also heat-treated for the micrographs. All these various 
pieces were treated at the same time and under identical 
conditions. Special pieces were, however, prepared at a 
later period for trials which Professor J. O. Arnold kindly 
undertook to make with his alternation-of-stress machine. 
Three sets of trials were made on different dates. 

Scale of Photo-Micrographs.—The majority of the photo- 
micrographs were made at a magnification of 350, as this 
appeared to be # very suitable magnification to obtain a 
general idea of the structure. A few sections were, how- 
ever, photographed at a magnification of 575, and a few 
selected specimens were photographed by Mr. W. H. 
Merrett, A.R.S.M., of the Royal College of Science, at 
a magnification of 2000 (Figs. 15 tu 19). In this way a cor- 
relation with the photo-micrograph sections published in 
the Sixth Alloys Research Report is possible for the more 
interesting cases. The spring steels were examined at a 
magnification of 230, and some at 575, and for some 
general comparisons a magnification of 50 was used, 
though the latter are not published here. 


* DEsoRIPTION OF APPARATUS. 
The following is « short description of the apparatus 
used, and of the methods of making the various tests :— 
Muffle.—The muffle was of the electric resistance type, 
and —. consisted of an earthenware tube around 
which was spirally wrapped thin platinum foil. The 


current was at 100 volts pressure, and 27 amperes were 
required when the temperature of the muffle was kept at 
1200 deg. Cent. (2192 deg. Fahr.). By a suitable arrange- 








§ A *‘raw” test is quoted in the introduction to this paper, 


ment of resistances, a very steady temperature could be 
maintained for any length of time, the minimum and 
maximum being 200 deg. Cent. and 1250 deg. Cent. 
(392 deg. Fahr. and 2282 deg. Fahr.) respectively, 

Temperature Observations.—The pape temperature 
observations were made by means of an electric resistance 
thermometer, connected toa Callendar and Griffiths re- 
corder. In work the thermometer lay on the piece or 
amongst the pieces of steel being treated. As a check, 
and for guidance in the furnace-room, indications were 
continuously taken with a thermo-couple and millivolt- 
meter, the couple, like the thermometer, being in close 
contact with the pieces being treated. The recorder 
itself was placed in the laboratory office, and could, by 
means of suitable switches, be connected by means of the 
‘‘works temperature main” to any of several furnaces, so 
that, when desired, a bulk of material or a piece too big 
for the laboratory furnace could heat-treated. The 
whole of the heating and pyrometrical installation is the 
work of the Cambridge Scientific Instrument Company, 
—— given complete satisfaction in the work done 
with it. 

For recalescence determinations, much may be said 
against the use of a thermometer of which the containin 
tube has an appreciable mass; and the authors thin 
there is little doubt that the best recalescence results can 
be obtained by the use of a very carefully standardised 
couple, the maintenance of an efficient vacuum in the 
furnace-chamber containing the piece of metal under 
observation, a delicate galvanometer preferably indicat- 
ing by means of a spot of light, a chronograph recorder, 
and a careful operator. It is, however, worthy of note 
that the average recalescence point of three closely- 

ing cooling-curves of Cast 349, taken by means of 
the apparatus just described, agrees to within a few 
degrees of that determined by the differential method by 
the National Physical Laboratory with a piece of chrome- 
vanadium steel from Cast 145, which has the same chemical 
composition and mechanical properties. Fig. 1, page 
874, is a reproduction of one of these curves. 

Only one marked retardation-point on each curve could 
be found, either by the differential or the thermo-electric 
method, 

Preparation of Micrograph Sections.—As previously men- 
Sennt, thee were prepared from separate pieces of metal 
treated simultaneously (in the centre of the muffle) with 
the tensile pieces. After turning or milling, the samples 
were polished by hand, down to ‘‘000 French” emery 
paper, well scrub’ with a piece of steel to remove the 
coarser particles. They were then polished in a Stead’s 
polishing-machine (somewhat modified to meet the de- 
mands of circumstances) on (1) very fine elutriated emery 
powder on cloth ; (2) diamantine powder on broadcloth, 
and (3) fine rouge on washleather. All the polishing in 
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the machine was done wet. The specimens were then 
mounted perfectly level, by mean3 of a turned ring, 
flat-glass plates, and sealing-wax. In many case3 the 
unmounted specimens were held in a metal-holder made 
in the works, and consisting of a slide-milled dead 
level, having a bevelled aperture, with a clip or spring 
at the back to hold the specimen face and the slide in 
contact. Etching was done chiefly with either 5 per 
cent. picric acid in alcohol, or with 4 per cent. nitric acid 
in alcohol. 

The microscope was of Swift’s manufacture, with rotary 
but non-levelling and non-focussing stage,* and equipped 
with a 1-in. and a }-in. objective. Vertical illumination 
was used throughout, and was obtained by means of a 
Beck illuminator. As already stated, the majority of the 
photo-micrographs were taken at 350 diameters with the 
4 in. objective ; some for “‘ general structure ” comparisons 
at 50 diameters with the 1-in. objective; and a few at 


Fig.1. COOLING CURVE OF CHROME-VANADIUM STEEL. 








higher magnification (575), with a 3-in. objective, kindly 
lent by Dr. Carpenter, of the National Physical Labora- 
tory. All magnifications were exactly ascertained by 
means of a stage micrometer. A good condenser not 
being available, an ordinary reading-glass was used. The 
camera was a horizontal one. Much difficulty was ex- 
perienced in getting rid of the effects of vibration, owing 
to the proximity of a rolling-mill, tagging-hammer, 
hydraulic accumulators, chain draw-benches, a slag- 
breaker, and a busy main railway line. The better photo- 
micrographs were taken at night, when the shops were 
idle and there were not so many trains passing. 

Tensile Tests.—The tensile tests were made by means 
of a Buckton 30-ton machine fitted with a Wicksteed 
autographic recorder, and an autographic record was 
taken of every test-piece which, except in a few cases, 
was } in, in diameter. Owing to the small size of the 
heating muffle at disposal, the tensile pieces were only 
9 in, over all throughout, and the elongation was measured 
on 2 in. The elongation was also measured from the 
specimen as a check. All the necessary precautions 
were taken to insure accuracy in these measurements, 
which were carried out by Mr. K, Woodd-Smith, and 
the authors desire to express their appreciation of the 
care he has taken in the matter. 

Impact Tests.—The ‘‘ notched ” impact tests were made 
at the Victoria Works, Rugby, on the impact testing- 
machine, which was fully Selirited in ENGINEERING,t 
and of which an outline is g¢ivén in the ings of 
this Institution.t The test-pieces were %-in. broad, and 
the depth of the notch was such that 0.137 in. of metal 
remained, which was the depth of the section broken 
through, The specimen was broken with one blow, 

Professor Arnold’s Alternation Tests.—The alternation- 
of-stress tests were kindly made by Professor Arnold with 
his well-known machine.§ The test-pieces were # in. 
square ; one end of the sample was gripped in the machine, 
and the other end was bent backwards and forwards about 


* Tn recent micrograph outfits focussing 
vided, which greatly facilitate rapid work, 

+ September 25, 1903, page 431. 

t Proceedings, 1904, Part I., Plate 43. 


§ The Engineer, September 2, 1904, 


stages are pre- | 


710 times a minute, the motion of the free end being 
? in. on either side of the centre line; the free length of 
the test-piece was 4 in. 

The tests were carried out with Professor Arnold’s new 
machine, which has not yet been fully standardised ; the 
results must, therefore, taken as comparative only. 
But Professor Arnold had previously made a few trials 
with his original machine, with samples taken from Casts 
235 and 390, as given under Nos. 37, 38, and 36, Table 1 
(page 873); and under the same conditions Best English acid 
open-hearth B. P. steel gave 870 alternations, or about half 
the alternations endured by the chrome-vanadium steel. 


TABULATING RESULTS AND VARIOUS COMPARISONS. 


The results of the mechanical tests are given in 
Tables I. and III. (pages 872, 873, and 876). The figures 
relating to the tensile tests are the average of duplicate 
tests, which in general showed a good agreement ; only in 





Fvg.2. SPECIMENS OF AUTOGRAPHIC CALLENDAR 
-PYROMETER RECORDS. 
SCALE,TWO THIRDS FULL SIZE. (PYROMETER, 
SEE PLATE 187, PROC. 1901). 

























































































The results given in Table I. have also been plotted, «3 
shown in Figs. 9 to 14,* ina manner which appears to the 
authors to give a good pictorial view of the quality of the 
steel. The yield-point and the ultimate stress are plotted 
vertically to the same scale, the horizontal distance apa: t 
of the two lines being drawn to a scale representing per- 
centage elongation. The reduction of area is plotted 
vertically, and thus the rectangle ruled obliquely giyi-s 
an idea of the ductility of the steel in respect of static 
loads. Differences in the quality of the steel produce 
a marked effect on the figure thus plotted, as will be seen 
by comparing, say, Nos. 1, 19, 23, and 28. The thick 
black line on the left of each gives the average foot-pounds 
of energy absorbed in the impact test (Column 13, Table I.), 
and the wavy line represents the number of alternations 
endured by the specimen in Professor Arnold’s test 
(Column 15, Table 1.).+ The corresponding photo-micri- 
graph section has been placed below each figure. In this 





Fig. 3. SPECIMENS OF AUTOGRAPHIC CALLENDAR-PYROMETER 
RECORDS. 































































































° o 7) ep. SCALE, TWO THIRDS FULL SIZE.( PYROMETER, 
SEE PLATE 187, PROC. 1901.)- 
NN? 2. N°? 10. a * N19. : N° 24. 
Annealing Soaked 
at 500°C. at 690°C. OW g OW Quenching 
1 A at \ 870°C. at |900°C. 
i ro 
= 770 ‘Pt. 790 ‘Pe. 
2 “ 670°C. “900°C. 
467°Pet. 
-500°C. af n—— 
790°Pt. 760° 180° 760Pt. 780° 800 
40Pt to” aa . N°19. N? 24. 
~ pete i. wa eel 
ny 360. 600°C. 
° é 
LN? 28. 
Water Quenched amin: 10 10 
a 1200°C. ‘ S 
837 ‘Pe. 555 “Pt. 
5” \ so -860°C. 600°C. 
5 1005 ‘Pe. 
1,200°C. wharg— , zo n 
‘ . 820". 340° 360 546P6 560° 580 
o5o'Pt. bo | y  epaPo. bd ¥} 
var : , 2 ‘ 
60 sii Mets ks We Sila ek Wa ila ale bi fe pl ' Fig.4. 
: S Be g SPECIMEN OF AUTOGRAPHIC RECORDS OF TENSILE 
3 3 S 3 TESTS OF VARIOUS STEELS. 
70F Ss 8 : RSL iL, ee ee 
*) BIE ee (S\3%8| 8 Gee] 1 
60} 8 =3 ° SS 3 Bs s k 
N = ’ 
: RE | 8 : ; : | 
& : be | 
in : s $ s 
; a 5 2 
: : 
R x 
R’ 
3 30} Ss 
" 
H 20). ya F- , 
Peres nae GH Ve Steel Cast. 849|-----+-----}---- Arube Steet. | @ — 
ote Steel. Steel. 
E xtensvors wv Inches. .. 
ot. 8 ttl tte LE LEE PEL ELLE 
(sero) 
: opie ‘tv of 
a few cases was the variation greater than 1 per cent. of | way the characteristics that go to make up the quality ° 
the mean—in most cases the Sgreement was closer. In | each sample of steel are presented to the eye at a mg ~ 
some few instances, however, the specimen broke nearthe| A point well worth noticing is the high num _ * 
dot, and in such cases the elongation recorded is that of | alternations endured by the chrome-vanadium stee : 
the other specimen. The individual readings of impact | Arnold’s testing-machine. These steels thus appear had 
tests are, however, given, for reasons which will be dis- have the power of resisting alternations of stress : - ’ 
cussed later on.* a remarkable degree. “Attention is specially called to 
the number of alternations endured by the “raw “ stee!. 
* A complete set of the readings of the tensile tests, of | —-— - - - ——— 
the fectheves 9 sections, and of the autographic records of; * To be published in our next issue. si Risen: 
tensile tests and temperatures have been deposited at the, + As mentioned, these figures, although strictly com 
Institution, | parative, are not absolute. 
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The impact tests are also high when annealed and oil 
tempered ; these steels would seem suitable in cases of 
severe shock and sudden variations in stress, and the 
experience gained with draw-pins, as described later, 
goes a long way to confirm this deduction. 

A selection of the pyrometer autographic records are 
given in Figs. 2 and 3, and a selection of autographic 
records of the tensile tests in Fig. 4. Attention is 
culled to No, 24, Fig. 4, In this case the clip of the | 


_ COMPARISON OF IXPACT TEST, ARNOLD'S TEST, AND HAND BE!.DING TEST. 
= 


recorder slipped, so that the true elongation was not 
recorded; by measuring the test-piece, however, the 
elongation in 2 in. was found to be 23.5 per cent., and 
from this — curve has been plotted and 
shown in dot lines. This difficulty with the clips 
occurred in many cases, and is undoubtedly an objection 
to test-pieces with 2-in, gauge length, if autographic 
records are required. Attention is further called to the 
somewhat unusual result that the curve ends at a point 
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Ref.N? 1 9 10 ” 2 18 7 18 2) 620 24 27 31 Es 
< Chrome Vanadium Steelz Ni. Steel. 
a — a 


Ran. 
at 690°C. 
Soaked 690°C. 


6.61 


Water quenched. 690°C. 


TABLE II.—Comparison or PHotTo-MicrocrapH Sections, Impact FRACTURES, AND Ficures oF Cr VA 
. STEEL UNDER VaRiovus Heat TREATMENTS. 


950°C. 


: 
: 





| 








anon | 
to Table I. Description of Photo- | Description of Impact , 
i ag Heat Treatment. Megreh. Veactane, P Impact Figure. 
Figs. 9 to 13 | | 
Seidinnedmae ae — — ee _ aosiaanliiehtas tages tagpeDcae apuinsiaipiahitatantaianiasty timers, ter = sagas 
1, 2, 8, Raw and annealed, soaked, Ferrite mesh enclosing pearlite) Medium crystalline .. .| Variable, 1.1 to 6.1. 
4,5, & 6 water-quenched, and oil-| | 
quenched at 500 deg.| 
Cent., also last reheated | 
to 850 deg. Cent. ~ | | 
7&8 Annealed and soaked at Ditto Ditto | Ditto - | Variable, 1.2 to 6. 
620 deg. Cent. | | 
9&19 | Annealed and soaked at 690) Ferrite mesh tending to break, Medium to coarse crystal-| Variable, 1.8 to 7.0. 
| deg. Cent. up. When soaked, pearlite line | 
| becoming laminated. 
ll | Water-quenched at 690 deg.| Ferrite mesh enclosing pearlite Medium crystalline .. . Variable, 1,7 to 6.0 
| Cent. | 
12 | Oil-quenched at 690 deg. Litto Ditto Ditto ua ..| Fairly even, 4.6 to 7.3 
| Cent. 
13&1! | Oil-quenched at 690 deg. Ditto Ditto Ditto ry .., Fairly even but low, 1 to 
| Oent. and reheated to 35( | 22 


| deg. Cent. and to 600 deg 





Cent. 
1516 | Annealed and soaked at 800) Ferrite grains enclosed by pear- 


| Fine granular .| Good and fairly regular. 


| deg..Cent. ; lite. Rather coarse structure. | Annealed 13.5 to 17.8. 
| | Soaked 10.8 to 11.9, 
17 Water-quenched at 800 deg. Martensite and ferrite similar) Fine crystalline .. Regular but low ; average 
Cent. | te Fig. 139, Sixth Report,| 18. 
| Alloys Research Committee. | 
1g Oil-quenched at 800 deg.) Somewhat similar to preceding,| Medium crystalline ., . Regular but low; average 2.4 
Cent. | but finer and more inter-) 
locked | 
19 Oil-quenched at 870 deg.| Homogeneous, but martensite) Fine granular, 50 per cent., Regular and good; ave- 
Cent. and reheated at 35¢} not completely brokenup | ous | rage 9.0, 
deg. Cent. | | 
20 Aunbeled at 900 deg. Cent. | Pearlite? diffused, finestruc-) | Fine granular, 50 per cent | Fairly regular and good; 





| Soaked at 900 deg. Cent. .. 

Water-quenched at 900 deg. 
Cent. 

| Oil-quenched at 900 deg. 
Cent. 

Oil-quenched at 900 deg 
Cent. and reheated to 600 
deg. Cent 

Oil-quenched at 1000 deg. 
Cent. and reheated to 350 


deg. Cent. 
Annealed at 1100 deg. Cent. 


Soaked at 1200 deg. Cent. .. 

Water-quenched at 1200 deg. 

Oil-quenched at 1200 deg. 
| Cent 





| 


Interlacing needles, 


Ferrite grains almost en- 


ture 
closed in pearlite | 


Somewhat similer to preceding, 


but much more granular 


Diffused and granular 


| 


Interlacing needles partially 


broken up 


Somewhat similar to item 20, 


but structure broken up by 

ferrite canals—on the way to 

ae structure at 1200 deg | 
ent. 


Large ferrite crystals with mas- 


sive cementite ? 


Interlacing martensite needles. 


Similar to last, but coarser 


Soaked at 1200 deg. Cent.) Interlocked fine crystalline 


and reheated to 950 deg. | 
Cent. for $ hour. 
Soaked at 1200 deg. Cent. 
and reheated to ¥50 deg. 
Cent. for 14 hours. 


structure, 


In progress, 


fibrous. (Impact 


does 


not discriminate between 


these two cases) 


broken by hammer 
Fine granular 


Ditto 
Very fine granular .. 


Medium crystalline... 


Medium crystalline .. 
Very fine crystalline 

broken by hammer 
Fine crystalline 


Very fine crystalline 


average 11.5, 


.| Very fine crystalline wher Too hard to machine ; pro- 


bably 0.5, 


..| Fair and regular; average 


Very good and regular; 
average 13.4, 


.| Fairly regular and good; 


average 9.9. 
Variable, 0.7 to 5.9, 


| 
oi Variable, 3.7 to 8.5. 


when 


| Too hard to machine. 
Regular but low ; average 


| 
| 
| 
| 


.| Variable but good ; average 
11.2, 








_| of steel, it is necessary to make tensile tests, impact tests, 


sample of this heat treatment (oil-quenched at 900 deg, 

Cent., reheated to 600 deg. Cent.) gave a ow 
same result, and it is also to be observed in No. 19, Fig. 4 
(the duplicate sample was identical). Even in the raw 
condition the end of the extension curve is very low in 
comparison with the ge ger (see No. 1, Fig. 4). The 
great similarity between No. 15, Fig. 4, and Nos, 46 and 
47, ah 4, for nickel steels is also interesting. 

Table I. has been so arranged that the effects of the 
various kinds of heat treatment at the same temperature 
can be readily compared. Thus the first six reference 
numbers refer to heat treatments at 500 deg. Cent. 
(932 deg. Fahr.). In Figs. 9 to 13, however, the sequence 
of the numbers has been altered, so that the effect of any 
particular heat treatment when carried out at different 
temperatures can be examined. 

Probably the most noticeable deduction to be derived 
from the results given in Table I. is the marked change 
that takes place between the temperatures of 690 deg. 
Cent. and deg. Cent. (1274 deg. Fahr. and 1472 deg. 
Fahr.). The change no doubt takes place at the Ar, 

int—710 deg. Cent./715 deg. Cent. in this steel. It is, 

owever, easier to follow this change by looking at 
Figs. 9 to 13, where the alteration taking place in the 
photo-micrograph section, as well as in the mechanical 
tests, can be seen at a glance. In the annealing and 
soaking trials, Figs. 9 and 10, the result of the change is 
to reduce the yield-point and the ultimate stress materially, 
but to increase greatly the impact figure, while the elonga- 
tion and reduction of area are also somewhat increased. 

The water-quenching trials, Fig. 11, show the greatest 
oo at this critical point ; in fact, quenching at 690 
deg. Cent, (1274 deg. Fahr.) has little effect on the steel 
as compared with the raw steel, or that annealed at 620 
deg. Cent. (1148 deg. Fahr.); but when quenched at 800 
deg. Cent. (1472 deg. Fahr.) the steel is quite ruined. 
Attention is also called to the great difference in the 
photo-micrograph sections Nos. 11 and 17. The latter 
ay tg ay is also shown at 2000 magnifications in 

ig. 17. The great difference in the hand-bending tests 
when water-quenched at 690 deg. Cent. and econ Cent, 
should also be noted (see Nos. 11 and 17, Table II.). 

_In the case of the oil-quenching trials, Fig. 12, the ten- 
sile figures are not materially changed between these 
temperatures, but the impact figure and the number of 
alternations in Professor Arnold’s test are very much re- 
duced. The hand-bending test shows also a material 
difference ; when oil-quenched at 690 deg. Cent. the sum 
of the right angles bent was 16,. whereas when oil- 
quenched at 800 deg. Cent. the test-piece snapped at 
30 deg. forward (see Nos. 12 and 18, Table IT.). 

The oil-tempering series shows no very marked effect 
at the critical temperature in the mechanical tests, except 
a considerable increase in the yield-point, but the photo- 
micrograph sections show an entirely different struc- 
ture. ( — photo-micrographs 13 and 19, 14 and 24, 
Fig. 13.) In the case of the 870 e / a Cent. 
treatment (photo-micrograph No. 19, Fig. 13), the high 
elastic limit is attained at some sacrifice of the ductility, 
and of the resistance to alternating stresses. By quench- 
ng at 1000 deg. Cent. a martensitic structure is obtained 


own sufficiently by tempering at 350 deg. Cent. (662 deg. 
Fahr.) to render the material a safe one for anything but 
‘* steady ” loads, 

Comparing photo-micrographs No. 14, quenched below 
Ar;, and No. 24, quenched above Ar), and both sub- 
sequently reheated to 600 deg. Cent., it will be seen that 
the structure is entirely different in the two cases, though 
the tensile tests remain somewhat the same, except that 
in the latter case the elastic limit has been raised con- 
siderably ; at the same time, the resistance to impact 
has enormously increased, and the resistance to alterna- 
tion of stress has been completely brought back to its 
original figure, though in the method of oil-tempering first 
quoted—870 deg. / 350 deg. _— micrograph No. 19, 
Fig. 13)---this latter property had been largely sacrificed. 

Attention is called to Nos.12 and 18, Table I, (page 872), 
In both cases the steel was oil-quenched, and the differ- 
ences in the tensile tests are inconsiderable, excepting as 
regards reduction of area, and would certainly not cause 
any comment; but both the impact figures and Arnold’s 
test show conclusively that when the steel is oil-quenched 
at 690 deg. Cent. (1274 deg. Fahr ) it is in an excellent 
condition, but that oil-quenching at 800 deg. Cent. 
(1472 deg. Fahr.), as in No. 18, renders the steel of 
doubtful quality. A further comparison can be made 
with No. 24, Table I., from which it is seen that oil- 
tempering, although it does not very materially alter 
the tensile tests, has an enormous effect on the impact 
figure. A comparison of the same nature can also be 
made between Nos. 20 and 27; in the case of No, 20 the 
steel is in an excellent condition for resisting shock, 
although the ultimate stress is comparatively low ; but in 
No. 27 the yield and ultimate stress are much the same, 
and though the a and reduction of area are Jess, 
it would not appear from the tensile tests alone that the 
steel is in a ruined condition. It really is so, as is shown 
by Arnold’s test (only 868 alternations as against 2000), 
and photo-microgra No. 27, Fig. 10, or of Fig. 26, 
are still more explicit on the point. An examina- 
tion of Table I. will show several other cases of a like 
nature. On the other hand, impact tests by themselves 
cannot be regarded as a sufficient indication of the value 
of the heat treatment applied to steel. A comparison of 
Nos. 14 and 17 is a sufficient proof of this; although the 
impact gee is practically the same in both cases, in 
No. 14 the steel is in a good condition to resist static 
loads, and in No. 17 it is quite ruined by Licey / water- 
quenched at 800 deg. Cent. (1472 deg. Fahr.), It would 
seem that, if a true judgment is to be passed on a sample 
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Arnold’s tests, and to obtain mi 


: ph sections, with | 
possibly some other tests as well. 


his is a very large 


as in Nos. 15, 17, 18, 19, 20, 24,27 and 31. As 
the hand-bending tests, 


there is quite a close 


order, and difficult, if not impossible, to carry out in | resemblance between them and the Arnold tests, as will 


actual practice. 


seen by coi 
There are not sufficient of Arnold’s tests to be able to | below, mn | the 


make a definite comparison of them with the impact tests, 
but, so far as they go, there does not seem to be any 
correlation when the heat treatment is below the Ar, 
point, as will be seen by comparing the results given 
under Nos. 1, 9, 10, 11 and12. But when the heat treat- | 


mee the results given in Table IIL., 
rnold figures entered under the corres- 


—— numbers in Table I. The matter will, however, 
best seen by looking at Fig. 5. 


REMARKS ON Impact TEsTs. 
; It has been thought desirable to tabulate the individual testing-machine in question precludes, in the authors’ 
ment is above Ar), the two tests follow each other fairly readings of the impact tests because of the great varia- | opinion, the possibility that the variations in the readings 


Fig.7. COMPARISON OF CHROME-VANADIUM AND 0-468 CARBON STEELS 


Fig.6. COMPARISON OF CHROME~-VANADIUM AND 0-468 CARBON STEELS. 
D. 


RAW, ANNEALED AND SOAKE. 


> 
os 
& 
Point 
Tests not| made 
for 2,3.4,10,1,14,17 &18 
GeAlinys Report 7 2 F 4 6 6 
Raw 620° 720° 800" 800" — 00" 


690° 


Tons per sq. in. 


800° 





7200°C 





80 





Water Quenched ~~ te Oil 


22 28 172 Lod Lod 2s o 24. 











Garweponding 
*or Table tn }4 3 4 $ 6 7 8 
6 Alloys Report ’ 
__ ih iene ammmaiaaases Annealing ~------ —-—Soaking------- 
Refof Tablel. 7 ? Y 5 20 26 8 #0 21 2 (asus) n 7 
(an F) 
TABLE III.—Hanp-Benpine Tests, 
\" | 
Benpine Test ; NUMBER OF RIGHT 
REFERENCE | , abi ANGLES BENT. | 
Numper | ——— F | Hear TREATMENT. REMARKS. 
in TABLE L.| Bry | : | 
Forward. Backward. | Sum. | 
1 Cr VaCast 349 | Raw } 7 7 | 14 |Fairly easy to bend ; showed crack 
| | at sixth bend backward. 
9 Ditto Annealed 690 deg. 8 7.5 15} Fairly easy to bend ; showed crack 
| | at seventh bend backward. 
10 Ditto | Soaked 690 deg. 9 9 18 Fairly easy to bend ; showed crack 
‘ | at 8th bend backward. 
11 Ditto } Water-quenched 9 9 18 Somewhat stiff to bend; no crack 
} 690 deg. | till last bend. 
12 Ditto | Oil-quenched 690 deg. | 8 8 } 16 | Easy to bend. 
15 Ditto Annealed 800 deg. 9 9 | 18 Fairly easy to bend. 
17 Ditto |Water. quenched 800deg. | eae | oo j Too stiff to bend. 
18 Ditto | Oil-quenched 800 deg. | oe we : |Snapped at 30 deg. forward. 
19 Ditto | Oil-quenched 870 deg., 4 3 7 | Very stiff to bend. 
reheated to 350 deg. 
20 Ditto Annealed 900 deg. 9 9 18 Fairl; stiff to bend; showed crack 
{ | at 8th bend backward. 
24 Ditto Oil - quenched 900 deg., 5 5 10 | Very stiff to bend. 
reheated to 600 deg. | 
27 Ditto Soaked 1200 deg. 4 | 3 7 Fairly easy to bend. 
31 Ditto Soaked 1200 deg., re- 7 | 6 13 \Stiff to bend. 
heated half-hour at) | ; | 
950 deg. 
46 3 per cent. of nickel Raw | 6 | 6 12 | Easy to bend ; showed crack at fifth 
stee | angle backward. 
87 Or Va Cast 235 Raw 8 | 7 15 |Stiff to bend. 
Unknown | 1} 1 2 | Very easy to bend. 
as ( Good Ditto aaa 4 8 | Basy to bend. 
pera Good Ditto | 4 34 7 Easy to bend. 
aneals Good Ditto 8 24 5 Easy to bend. 
. 40-ton = good Ditto 24 2 4 Very easy to bend. 
quality | | 





* Not previously used for Arnold’s tests. 





tions that in many cases occur ; for example, see No.7 
Table I. It is to be specially observed that the reading: 
grouped together refer to rent cut out of the same 
piece of metal as close as ible to each other. 

The figures given in italics are those obtained from the 
ends of the tensile test-pieces, and are subject to some 
ane as —_ agrees Sin 

e considerable experience and the ve t number 
of trials which have been made with the pistols impact 


QUENCHED, 





7 we n 20 


720° 870° 7000" 600° 900°C. 
690° 


350° 350° 350° 600° 600° 


Va. 349 


Per cent 


16 17 7) ” 
- Hit Quenched and Reheated 


can be due to the machine, and they think, therefore, it 
must be looked for in the structure of the steel. The 
impact tests recorded for Nos. 1 to 29, Table I., appear 
to group themselves into three categories :— . 

1. Very low average figure, with a good agreement in 
the readings. ; 
amp average figure, with great variations in the 

ings. : 

3. Good and very good average figure, with a good 
agreement in the = a es 

On referring to Table I., and to Figs. 9 to 13, it will be 
seen that the first group —— to those which have been 
oil or water-quenched from high temperatures, or, in other 
words, to ‘ruined ” steels. 

The second group occurs in the raw steel, and when the 
heat treatment has taken place below the critical tem- 
perature (Ar,); on examining the photo-micrographs, it 
will be noticed that the structure of the steel, as, for 
instance, photo-micrographs Nos. 1, 2, 7, and 9, Fig. 9, 
consists of-a mesh of ferrite enclosing pearlite. It is pos- 
sible, therefore, that the proportion of the ferrite along 








the bottom of the nick may vary considerably ; and-this 
would determine the impact figure, because the greater 
the amount of ferrite the less the impact figure, in con- 
formity with the experiments recently reported by Mr. A. 
E. Seaton and Mr. Jude(Proceedings, November, 1904). 

In the third group, the structure is either fine inter- 
locked (as in the oil-tempered specimens, which give the 
best result), or the structure is coarser, and may be 
described as a mesh of pearlite (? sorbite) goa ferrite 
grains.” The fracture is in this case possibly regulated hy 
the pearlite (? sorbite), and the result is a greater and 
more regular resistance to shock, in in conformity 
with Messrs. Seaton and Jude’s experiments. a 

It will be seen, on referring to Table I., and to Figs. 
9 to 14, that the average impact-test figure varies more 
with the heat treatment than the tensile tests do ; this is 
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jn agreement with the results of the impact tests reported 
by one of the authors in his remarks on the Sixth Report 
of the Alloys Research Committee, and, as there pointed 
out, shows that the impact test is of value in ascertaining 
whether a piece of steel has received the specified heat 
treatment or not. 

Hanp-Benpine Tssv. 

The remainder of the piece used for Professor Arnold’s 
alternating-stress test was subjected to a bending test 
employed in certain cases at the Victoria Works.* The 
trial consists in bending the sample backwards and for- 
wards through a right angle by hand—one end of the 
piece is held in a socket, and to the other end a handle is 
secured by means of another socket—the free piece of the 
sample being ¢# in. long. A sector is arranged to measure 
the angle at which rupture finally takes place. The 
results of these tests are given in Table II., page 875, and 
trials with some other steels have been added for com- 
parison. The great superiority of the chrome-vanadium 
steel and of the nickel steel is very marked. 


(To be continued) 








ABSTRACTS OF SOME PAPERS READ AT 
THE ELECTRICAL CONGRESS, ST. LOUIS. 
By M. F. O’Rettty, D.Sc., New York. 
(Concluded from page 666.) 

Tur Exvecrro-CuHemicaL SERIES OF THE METALS. 

ProrEssoR KAHLENBERG, of the University of Wiscon- 
sin, called the attention of the Congress to the fact that 
the general feeling with regard to the electro-chemical 
series at present is that it really represents a fundamental 
property of the metals; and though the character of the 
electrolyte into which the metals are dipped when the 
electromotive forces are measured affects the electro- 
chemical series somewhat, such effects, however, are but 
slight, so that the order of the metals in the series 
remains essentially the same in all cases. The outcome of 
six years’ work in the University of Wisconsin goes to 
establish the fact that at a fixed temperature the potential 
difference between a metal and an electrolyte depends 
upon the character of the metal and the composition of 
the electrolyte ; indeed, every ingredient used in making 
up the solution affects this difference of potential to some 
extent, and frequently it affects it very materially indeed. 
‘The facts established experimentally by Professor Kahlen- 
verg’s researches point to the conclusion that the potential 
difference between a metal and an electrolyte into which 
the metal dips is due to the mutual chemical reaction of 
electrode and electrolyte. From this it becomes clear 
why achange of any of the ingredients of the electrolyte 
should affect the electromotive force developed, and why, 
in the case of different metals, this effect should be 
different as to magnitude or sign, or both, for one and the 
same change in the electrolyte. Similar metals behave 
similarly in the production of potential differences toward 
an electrolyte, and similar ingredients introduced into an 
electrolyte produce similar effects toward one and the 
same metal in the development of potential differences. 


ON THE THEORY OF IONIZATION BY COLLISION. 

Professor Townsend, of Oxford, as is well known, has 
paid special attention to this subject, with the hope of 
reaching a plausible explanation of the complex pheno- 
mena which occur in the development of large currents 
in a gas. He recognises that the molecules may be 
broken up and ionised by the impact of ions which have 
acquired their velocity under electromotive forces of even 
10 or 20 volts. As large effects may be produced by such 
sollisions, this process of ionisation becomes one of funda- 
mental importance with regard toelectrical conductivity. 
Experiments have shown that in all gases it requires 
much larger electric forces to produce new ions by the 
impact of positive than by the impact of negative ions, 
which fact may be accounted for by the smaller mass of 
the latter. As they carry exactly the same charge as the 
positive ions, they will necessarily acquire high velocities 
along their free paths between collisions. 

Professor Townsend experimented with a pair of 
parallel plates as electrodes which could be maintained 
at any potential difference desired, a beam of ultra-violet 
light being allowed to fall on the negative electrode in 
order to produce the necessary “‘ corpuscles,” or negative 
ions. Experiments showed that these negative ions play 
& most important part in the conductivity of gases, the 
positive ions, however, contributing but little in com- 
parison. It is not possible to obtain as much definite 
information with regard to these positive carriers of 
electricity as has been obtained ot their negative 
congeners. Of course, it is established by experiment, 
and required by theory, that the charges on all ions, 
whether positive or negative, are precisely equal in mag- 
nitude. With regard to mass and linear dimensions, it 
appears from these investigations that in gases the posi- 
tive ions are larger than the negative, and that probably 
they differ in different gases. These bodies, smaller than 
the atom, have become of special interest to the meteoro- 
logist, on account of the part which they play in the 
phenomena of condensation. Extensive information on 
the subject of 

; CONDENSATION NUCLEI 
was communicated to the Congress by Professor Wilson, 
of, Cambridge. The memorable experiments made by 
Aitken in _1880 showed that water-vapour cannot, under 
ordinary circumstances, condense into drops unless suit- 
able nuclei are present to serve as starting-points for the 
formation of the drops. Such nuclei are always present 


._* The “free” end of the test-piece was used, and it is 
improbable that it was injured to any appreciable extent 
y the Arnold test. 


in varying numbers in atmospheric air, from which they 
can, however, be removed by a process of filtering through 
cotton-wool. Very fine dust and smoke particles—too 
fine to be seen—are particularly efficient. ‘‘ For ~ 
thing we know to the contrary,” wrote Simon Newcomb, 
when rain-making experiments were being carried on by 
certain enthusiasts in the United States, ‘‘ the agglomera- 
tion of water particles may be facilitated by smoke in 
the air. If it be really true that rains have been pro- 
duced during great battles, we may say with confidence 
that they were produced by the smoke from the burning 
powder rising into the clouds, and forming nuclei for the 
agglomeration into drops.” 

As some had doubts about the correctness of the state- 
ment that the cannonading at Waterloo and at Dresden 
caused torrential rains, it may be well to say here that 
quite recently during the war in the Far East a similar 
| moemagg agg was reported by one of the war correspon- 

ents in his description of the Battle of Vafangow. 
“The fighting was glorious; for two days the Russian 
regiments valorously maintained their positions and took 
the offensive on the left, so pressing the enemy there that 
a couple of Japanese batteries fell into the hands of the 
Cossacks. The Russian soldiers went into battle singing, 
their spirits not affected by the fierce heat and furious 
cannonading, whose intensity may be gauged from the 
influence it had on atmospheric conditions. Rain-dro 
fell like tears at the height of the battle, although the 
~ had dawned clear.” 

esides minute dust particles, the ions, or small elec- 
trically charged masses, produced by ultra-violet light in 
its passage through air, as well as by Réntgen and 
Becquerel rays, are also found to be very productive of 
condensation nuclei. The negative ions act more efficiently 
in this matter than do the positive ions, which latter 
require a greater degree of supersaturation to make the 
vapour form visible drops. The success of Dr. Lodge’s 
experiments on fog-clearing, at Liverpool and Birming- 
ham, depended on the fact that the electric field which is 
used for the purpose sets the nuclei (small charged par- 
ticles) in motion along the lines of force, and drives them 
off to the respective terminals of the field. 

The paper read by Professor Wilson contains much 
information about the nucleolitic properties of electric 
ions; his conclusions being that there are three principal 
classes of nuclei: (1) The ions proper, which require a 
manifold degree of supersaturation to make droplets form 
on them; (2) ions which seem to be loaded, as their 
mobility is less than a thousandth part of that of the 
members of the first class ; such slowly-moving electrified 
particles require little or no supersaturation of the sur- 
rounding moisture to enable them to build up drops; (3) 
uncharged nuclei capable of bringing about condensation 
from space without any appreciable supersaturation. 

It will be seen that only fogs belonging to the first 
class could be promptly clea by electrical machines. 
In regard to a second-class fog the action must be pro- 
vokingly slow; and as to the third, one may doubt whether 
electric stream-lines would have any effect at all. 


THE SpecTRA OF GASES AT H1GH TEMPERATURES. 


Professor Trowbridge, of Harvard, has devoted several 
years to the study of this difficult department of spectro- 
scopy in the hope of finding a new series of hydrogen 
lines which it was thought might manifest themselves at 
very high temperatures. In his research he employed a 
storage battery of 20,000 cells in connection with large 
condensers. When used with a suitable liquid resistance, 
they charge to the same potential every time, and dis- 
charge pag the Geissler tube without the interven- 
tion of any discharger. In this way one is always sure 
of obtaining the same difference of potential at the 
ends of the tubes; the highest temperature to which 
a gas can be submitted is presumably that due to the 
condenser discharge. In regard to the degree of heat 
obtained, the limit appears to be that of the volatilisation 
of silica, which is somewhat in the neighbourhood of 
1800 deg. At this temperature, Professor Trowbridge 
reports that the  arerrng proper to the gases under exami- 
nation are completely masked, as all gases in capillary 
tubes and in such conditions give a continuous spectrum 
crossed by broad bands due to silica or an oxide of silica. 
When terminals of different metals are used in tubes of 
glass or quartz, and are separated 4 or 5 millimetres, very 
complicated phenomena result from the powerful con- 
denser charges which are used. 

Such results, said Professor Trowbridge, make one 
doubtful in regard to the entire subject of spark-spectra 
when taken between metallic terminals in air. Even 
when a spark spectrum is taken between metallic terminals 
in an atmosphere of hydrogen or nitrogen, we cannot 
be sure that the results are not modified by gases occluded 
in such terminals; and if we experiment with electrode- 
less tubes, we are not sure that helium is a product of 
disintegration of radium, because it may be the result 
of the electrical stimulus bringing to light the helium 
that refused to manifest itself by the most rigorous 
chemical analysis. 

In his study of the upper limit of temperature which 
can be reached by electric dischar through rarefied 
gases, Professor Trowbridge admits that spectrum analysis 
is one of the most difficult analyses known to modern 
science. There are a few clear, broad facts which every- 
one admits, such as Doppler’s principle and Kirchhoft’s 
law; whilst, on the other at we have ionisation, dis- 
soriation, and absorption, all of which are modified by the 
material of the tubes used. It is not too much to say 
that spectrum analysis is becoming more and more difficult 
of application every. year. The new theories about the 


structure of the atom seem to demand an extension of our 
views in regard to the nature of the light emitted by 
atoms and their aggregates under the stimulus of the 





The combination of atoms into mole- 


electric discharge. 





cules, and their dissociation and formation of new com- 
binations, may give rise to the spectra which we usually 
observe in our *‘ vacuum” tubes. No doubt one of the 
most important fields of research is the study of the 
hosphorescent and fluorescent light emitted by gases. 
e seem to on the point of regarding the light and 
heat of the sun more and more from an electrical view- 
point; and such being the case, the study of the pheno- 
mena accompanying the passage of electricity in rarefied 
gases becomes one of great actuality and importance, 


THE PRESENT STATE OF WIRELESS TELEGRAPHY. 

An extensive paper on this subject was communicated 
to the meeting by Professor Fleming, of University 
College, London. Though the paper treats in the main of 
the actual state of the art, it also touches several points 
of theoretical interest, among which may be mentioned 
the function of the antenna, or aerial wire.’ As the object 
of the whole apparatus is to create waves in the ether, it 
is a to consider not merely how much energy the 
system will store up, but how much it will throw off at 
each — The original single wire has, accordingly, 
been multiplied into a group of wires arranged in a 
variety of ways, either parallel, cage-fashion, or inverted 
umbrellashape. The purpose of such multiplication is to 
increase the surface so as to obtain more capacity with 
respect to the earth, and also to reduce the inductance 
effects. On the accredited electronic theory, an oscilla- 
tion established in a wire implies that electrons are rush- 
ing backwards and forwards init. It is known that an 
electron radiates only when its acceleration is changing, 
from which we conclude that in order to obtain the best 
radiative effect there must be as little obstacle as pos- 
sible to the rapid reversal of motion of the electrons— 
that is to say, the inductance of the circuit must be re- 
duced toa minimum. This necessitates giving the aerial 
the largest possible surface, from which it follows that 
multiple-wire aerials, suitably arranged, are more effec- 
tive radiators than sheets of metal. On the other hand, 
when used for receiving. purposes, good insulation ‘near 
the base of the aerial is essential to prevent a sensible part 
of the current from being eatin round the receiving 
——— a tie 

The effect propagated through space from the aerial is 
of the nature of an electro-magnetic wave, consisting of a 
periodic, alternating creation of electric and magnetic 
force in a plane perpendicular to the direction in which 
the energy is travelling. The outward movement of the 
regularly recurring phases of electric strain constitutes 
the physical phenomena in external space. It is well 
known that the earthing of the aerial at both sending and 
receiving stations, as first done by Marconi, is an essential 
condition for gr anraperns wireless telegraphy. Whilst 
it is not denied that telegraphy over small distances can 

achieved with insulated aerials, the earthing seems 
absolutely necessary for practical work ; waves sent out 
from an earthed vertical aerial have a power of overcoming 
the curvature of the earth in a manner which appears to 
be quite anomalous. On this matter, Lord Rayleigh has 
remarked that Marconi’s achievement in sending electric 
waves across the Atlantic requires some scientific explana- 
tion still, and Professor Fleming adds that we need many 
more observations of a scientific nature before we can 
confidently express an opinion as to the real part played 
by the earth in wireless telegraphy. : 

Allusion was made to the discovery made by Marconi 
in February, 1902, that a given arrangement of aponeies 
is more effective by night than by day. In fact, he found 
that waves sent out from a particular aerial and trans- 
mitter at Poldhu could be detected on the Atlantic at a 
distance of 2100 miles by night, and only 700 by day, 
From this one might infer that electric waves meet with 
some peculiar difficulty in sunlit air, which, according to 
Professor J. J. Thomson, may be due to electrons set free 
by the ionising action of sunlight on the gaseous atoms of 
the atmosphere. Such free electrons would absorb 
some of the energy of the passing waves and would 
thereby tend to.shorten the distance to which they could 
reach. Just as ordinary telegraphy with wires is interfered 
with by earth currents and magnetic storms, so ‘‘ space 
telegraphy,” conducted with electric waves, meets with 
difficulties, under some circumstances, due to atmospheric 
electricity, and also to the particular conditions of the 
gaseous medium through which it takes place. ’ 

Professor Fleming reminded the Congress of the dis- 
heartening failures that accompanied the early attempts 
at trans-Atlanticsubmarine telegraphy, as well asthe diffi- 
culties that crippled the first enterprises in incandescent 
electric lighting and urban telephony, in order to award. to 
Marconi the praise which is his due for the splendid 
pioneering work which he has done, and for the magnifi- 
cent success which he has already achieved. ‘‘ Hundreds 
of wireless messages have crossed the Atlantic,” said 
Professor Fleming, ‘‘and in that one single fact we have 
the guarantee of su uent achievement. ” 

Intimately connected with this subject was the paper 
of Dr. K. E. Guthe, on 


CoHERER ACTION, 
in which the behaviour of loose contacts was traced away 
back to Munk, of Rosenschoeld, in 1835, who noticed the 
permanent increase in conductivity of tin filings and 
pieces of carbon by the Leyden jar discharge, and who 
even showed that shaking the tube would restore the 
original high resistance. The work of Varley, in 1870, of 
Hughes, in 1879, of Lodge, in 1889, and of Branly, in 1890, 
was referred to before beginning the discussion of the 
different theories that have been advanced to explain the 
action of the coherer. Following this, Dr. Guthe formu- 
lated a theory of his own, and showed its agreement with 
the perplexing multiplicity of phenomena observed in 
coherer action. His theory involves the modern view 
regarding free electrons, which holds that such corpus«les. 
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keep moving about in metals in every direction. Dr. 
Guthe made a liberal use of these interesting electrons, 
and propounded what looks to bea very plausible explana- 
tion of coherer phenomena. 


THERMAL AND Etectric WaAvE-LENGTHS. 

A short communication was made by Professor Nichols, 
of Columbia University, on the unobtained wave-lengths 
between the longest thermal and the shortest electric 
waves yet measured. 

The transverse vibrations set up in the ether by the 
action of heat, and by the oscillation of an electric charge, 
repeating themselves as they do periodically in time and 
space, are of the nature of a true wave. Professor Langley, 
working with his wonderfully sensitive bolometer, ex- 
tended the exploration of the infra-red portion of the solar 
spectrum very greatly, detecting therein thousands of 
“‘jines” of definite measurable wave-length. Reaching 
out considerably beyond the limit of the Langley space, 
we meet the longer radiations which, on account of their 
origin, are called ‘electric waves.” They differ from the 
undulations known as X-rays, and from those which pro- 
duce the sensation of light only by their length. By com- 
parison with the infinitesimal ripple of the Réntgen ray, 
they would be characterised as huge rollers. It is pre- 
cisely the interval between the shortest of these electric 
rollers and the longest waves in the infra-red spectrum 
that needs exploring, if for no other reason than for the 
sake of continuity. . 

In the electric spectrum the wave-length has been re- 
duced from the 60-centimetre wave of Hertz successively 
by Righi, Lebedew, and Lampa. The last observer was 
able to obtain and make measurements with waves 4 mil- 
limetres in length. 

Professor Nichols sums up our knowledge of the spec- 
trum in the terms of the wave-frequency intervals familiar 
in music as follows:—Beginning with Schumann’s and 
Lyman’s short ultra-violet waves of the order 0.1 u (one 
ten-millionth of a metre), we know about two octaves in 
the ultra-violet, one in the visible and six in the infra-red 
spectrum, thus making nine octaves in all. Here the un- 
known region begins, and extends six octaves lower down 
the scale. Professor Nichols hopes some day to continue 
his work in this undulatory region, and intends to attempt 
its conquest from the electric rather than from the thermal 
side, as the difficulties encountered so far in the electric 
experiments are, to some extent, mechanical, and depend 
less upon natural limitations, 


THERAPEUTIC AGENTS. 


Réntgen rays and radioactive substances as therapeutic 
agents were briefly treated by Dr. Grubbe, of Chicago, 
who said that at first physicians hesitated to use the 
X ray ; but since clinical experience and the testimony 
of good professional men have confirmed the claims made 
for it as a curative agent, its use is supplanting to-day 
some of the older methods employed. Dr. Grubbe 
believes that the exact mode of action of X rays on living 
tissue is to a large extent a matter of speculation as yet, 
and must remain so until we arrive at some definite con- 
clusion regarding the exact a aK nature of this new 
agent in the treatment of the ills to which human flesh is 


heir. 

Dr. William Benham Snow discussed in a short paper 
the therapeutic uses of static electricity, insisting through- 
out on the superior advantages of static machines over 
induction-coils, their physiological effects being claimed 
to be of a distinct vibratory quality, capable of great dif- 
fusion, and producing in the system waves of vibration 
that are distinctly different from those derived from any 
other type of apparatus. In speaking of the qualities of 
the electric currents which make them valuable in the 
hands of medical men, he finds the more important to be 
(1) muscular contraction ; (2) intense local vibration ; 
(3) general diffusion, with varied rates of frequency, rela- 
tively influencing the oscillation of the tissues ; and (4) a 
current strength not likely to depress or unfavourably 
influence the delicate structures of the organism. The 
amount of current given by a Wimshurst or by a Holtz 
machine is known to be remarkably small, so that it pro- 
duves mechanical effects in the system with a minimum 
of ionic interchange. It is precisely this fact which 
eliminates the possibility of danger; for currents of 
larger quantity and greater diffusive power, when passed 
through the tissues of the bedy, are certain to produce 
electrolytic effects which are destructive to the life of the 
cell. The current from an electrostatic machine of eight 
plates of about 30 in. in diameter is renognised as amply 
sufficient to meet all usual therapeutic demands. 


THe MECHANICAL EQuIVALENT OF Hzat. 

The subject of the mechanical equivalent of heat was 
brought before the Congress by Professor How f 
Barnes, of McGill University, Montreal. The results 
obtained by numerous investigators were stated, and the 
discrepancies in them were attributed in the main to the 
absolute values adopted by the investigators for the ohm 
and the electromotive force of the Clark standard cell. 
Besides this, it was found that there still remained certain 
small deviations between the values deduced by the best 
electrical means and those obtained from direct mechanical 
methods. It was shown that the line of improvement 
lies along the electrical methods, inasmuch as it is 
generally held that the classical work of Rowland, as well 
as of Reynolds and Moorby, leaves little room for any im- 
provement in the mechanical measurements, especially 
since it hac been shown how very well these two different 
investigations accord with each other. 

Among those who sought to determine the great 
physical constant of the mechanical equivalent of heat by 
electrical means, the best known are Griffiths, Schuster 


and Gannon, and Callendar and es. The first three 


used essentially the sams method as Joule himself, with 





the mechanically-developed heat replaced by suitable 
electrical means, while Callendar and Barnes used a con- 
tinuous-flow method which is radically different from that 


used by Joule. The results obtained are :— 
Average Value between 
0 and 100 deg. Cent. 

oules. 
Rowland ... eA + 4.189 
Reynolds and Moorby 4.1834 
Griffiths... oa ite 4.194 
Schuster and Gannon... 4.195 
Callendar and Barnes 4.1859 


In concluding, Professor Barnes pointed out that the 
value, 4.186 joules, is the most probable, both for the 
electrical and also for the mechanical method, and he 
accordingly advised the adoption of that number by the 


Congress. 
STANDARD CELLS. 


Apropos of standard cells, Professor Carhart, of the 
University of Michigan, spoke of precautions to be taken 
both in making and in setting upsuch cells. His remarks, 
which were not restricted to the Weston normal cell, dealt 
with the preparation of the mercury to be used, the cad- 
mium sulphate, the cadmium amalgam, and mercurous 
paste. More than 100 cells had been set up during the 
research to test the various methods of preparing the 
materials, ne A the mercurous sulphate, and tables were 
given showing the electromotive force as taken at different 
times. The electromotive force as given extends to five 
decimals, the only change noticed occurring in the fifth, 
which is indeed a very slight variation. 

Another worker in this field is George A. Hulett, of the 
University of Michigan, who has traced the variations in 
the electromotive force of standard cells to the mercury 
sulphate which is used as a depolariser, the Hg2SO, 
obtained from different sources differing by as much as 
0.0002 of a volt. It was also pointed out that such cells, 
when first set up, have a high electromotive force, but in 
a month or so it settles down to a constant value. As 
little is known of the changes which take place when 
mercury sulphate is ex to light, it was suggested 
that this matter should be taken up in some research 
laboratory. 

THE SILVER VOLTAMETER. 

Dr. Guthe insisted on the great value of the silver 
voltameter for measuring electrical quantity, incidentally 
remarking that ‘‘coulometer” would be a more appropriate 
name than voltameter for such types of standard instru- 
ments. Though solutions of copper and lead have been 
used for voltameter purposes, silver is by far the most 
satisfactory and reliable, as it will give results accurate to 
1 in 5000 if certain specifications as to its construction and 
treatment are closely followed. Such specifications were 
er mee by the American National Academy of Sciences, 
and legalised in 1894. Other countries in which the silver 
voltameter has been standardised have adopted similar 
rules. The minute description of the form and treatment 
of the instrument shows clearly that a slight departure 
from them may result in a deposit of silver on the cathode 
not in accordance with the definition of the ampere. The 
greatest advance in our knowledge of the subject is due 
to Professor Richards, who has shown that the chief 
difficulty with the silver voltameter lies in the formation 
of a heavy solution round the anode, containing a com- 
plex silver ion, the exact chemical constitution of which is 
not yet known. The main problem then is to devise 
means to prevent this anode solution from being carried 
over to the cathode. For this purpose, Dr. Guthe pro- 
— a special kind of anode ; and_ according to him, a 

egree of accuracy of 1 part in 20,000 can be relied upon 
if such an anode be adopted. However, he points out 
that if his form of voltameter be accepted, it will necessi- 
tate a slight change in the recognised value for the electro- 
chemical equivalent of silver (Mascart’s value is 0.011156; 
that of Pellat and Leduc, 0.011195; that of Patterson and 
Guthe, 0.011182). In Dr. Guthe’s opinion, the legalised 
value for the electromotive force of the Clark cell—viz., 
1.434 volts—is a little too high. In Germany, he said, its 
electromotive force is derived from silver voltametric 
measurements, and the Reichsanstalt has chosen as the 
working value 1.4328 volts at 15 deg. Cent. No one 
doubts: but with the improvement of our standard cell, 
and the construction of a reliable silver voltameter, a wide 
and mising field of research would be open to elec- 
trical investigators. The lead voltameter was introduced 
to the Con by Messrs. Betts and Kern, who have 
been using it for some time, and who think that it may 

rove as accurate as the standard silver voltameter. It 

as cheapness and convenience of construction in its 
favour, as well as the formation of dense, coherent, non- 
crystalline deposits on the cathode. 


PHOTOMETRY. 


Professor Edward L. Nichols called attention to the 
standards of light, declaring that in photometry we have 
at last abandoned the futile attempt to standardise the 
actual candle, although it still stands in law as our unit of 
illumination. The search for a practical standard of light 
is limited (1) to the use of a standard flame ; (2) the use 
of an incandescent body of fixed temperature ; and (3) the 
use of a luminescent eo Professor Nichols states that 
the only fuel of strictly definite composition which it has 

n found ible to subject to constant conditions of 
combustion is amyl-acetate. It has been found that with 
lamps constructed strictly of the prescribed dimensions 
and materials, and used under normal conditions of atmo- 
— pressure and moisture, it is possible to reproduce 
the same illuminating power to within 2 percent. This 
performance so far exceeds in uniformity that of any 
other available photometric standard that the Heffner 
amyl-acetate unit has been adopted as the best primary 
standard, in spite of the fact that the quality of the flame 





is such as to interfere seriously with satisfactory con- 
parisons between it and the whiter and brighter sources 
of a used in modern illumination. 

Of acetylene, Professor Nichols admits that it has beer 
found im ble to devise a reproducible standard, o: 
even produce a form of burner which will remain of 
approximately constant intensity from day to day. 

oming to incandescent solids, such as the Welsbach 
mantle, the electric glow lamp, and the Nernst lamp, 
Professor Nichols finds in each of them very great difti- 
culties that must prevent them, for the present, from 
becoming primary standards of — While it is possible 
that the future may see the development of a satisfactory 
standard of artificial light, upon electrical heating 
to incandescence of carbon or some metallic oxide, the 
immediate basis for standardisation lies in the use of 
flames, and also in the preparation of calibrated in. 
candescent lamps as secondary standards. Such lamps, 
concluded Professor Nichols, may be made to agree with 
each other with all necessary exactness. ‘‘ By the con- 
stant interchange and comparison of results between 
establishments engaged in the production of standards, it 
should be possible to maintain in future the excellent 
agreement of working standards which appears to have 
been already attained, and thus to meet the demands of 
industrial photometry during the period which must 
elapse before science, Lorre further research, is pre- 
pared to offer the practical photometrician something 
more completely adapted to his needs.” 


INTERNATIONAL ExkctricaL UNIts. 

_ The subject of the international electrical units was 
introduced by Dr. Frank A. Wolf, who considered that 
one of the most important duties of the Congress would 
be the re-defining of the fundamental electric units. In 
a lengthy paper he pr ed to show how this might be 
done. Incidentally, he finds that the mercury standards 
of the Reichsanstalt agree with one another to within a 
few parts in 10,000, as do those of the English National 
Physical Laboratory ; and it was gratifying to hear it 
stated that the standards of the two institutions agree 
with each other almost equally well. : 


STANDARDISATION. 


Standardisation was a fruitful subject while the Con- 
gress lasted. Colone ° rompton assured the 
Congress that in England a strong and representative 
committee was appointed some three years ago to 
standardise telegraphs and telephones, cables and con- 
duits, electric generators, and dynamo-electric machinery 
of all kinds, and also that the various committees had sent 
in their reports. One or two important matters had not 
yet been finally reported upon, among which are trans- 
formers, standard test conditions, and allowable variations 
from adopted standards. 

Colonel Crompton was glad to acknowledge the help 
which the committee derived from similar work done in 
America and in Germany. The recommendations of the 
committee were embodied in the paper which was laid 
before the Congress. 


Tue Execrric Arc, 


The ionic theory, which has been of great assistance in 
explaining the passage of electricity through gases, has 
been applied by Professor Child, of. Colgate University, 
to the electric arc, in the hope of offering an explanation 
of some of its peculiarities. He began his remarks by 
stating the current meaning attached to the word ‘‘ion,” 
after which he passed to the various ways in which ions 
may be produced in the arc, and then showed what he 
considered to be their effect on the potential gradient 
between the electrodes. His view is that the current is. 
carried by the ions themselves, and that these are pro- 
duced either within the cathode, because of its high 
temperature, or at its boundary surface, by the impact of 
the positive ions. They may also be produced, he added, 
throughout the gas by the impact of atoms in the negative 
ions at high temperature, and, lastly, at the surface of the 
anode itself by impact of the negative ions. Professor 
Child thinks that this ionisation theory offers a satis- 
factory explanation of the counter-electromotive force 
which is set up in the are, the very sudden disappearance 
of this opposing electromotive force, the relation of voltage 
to current, and even the difference in appearance between 
the anode and the cathode. 


SIMULTANEOUS TELEGRAPHY AND TELEPHONY. 


‘This was the subject of a few remarks by Mr. Joseph 
Hollos, in which he showed that wherever the telegraph 
and telephone services are under the supervision of only 
one interested person, the results obtained are excellent. 
Where, however, the two systems are in different hands, 
the result is unsatisfactory. Thus, in America, where the 
financial interest of the telephone companies is involved 
because of the desire to increase income by leasing lines 
for simultaneous telegraphy, and where, for this very 
reason, these two operations are under the control of one 
technical staff, the result is excellent. The results in 
Euro countries are also good where one service 18. 
co-ordinated with the other; whereas the results are 
decidedly poor where the telegraph and telephone services 
are in different hands. 


Tue CHEMISTRY OF ELECTROPLATING. 

Professor Bancroft, of Cornell University, rather 
astonished his hearers when he said that we are still far 
from having a satisfactory theory of electroplating, and 
this he attributed to the interest one takes in a decompo- 
sition which is effected by electrical means, and the 
seeming indifference with which we look upon decom- 
position brought about by heat, for instance. The aim of 
Professor Bancroft was to show that a good theory of 
electroplating could be derived from a study of chemical 
reactions and chemical analogies. 
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ELECTRICAL APPARATUS. 


28,453. J. Crowther, Longsight, Manchester, and 
U. Horsfall, Wi on, near Manchester. Motor- 
Starting Switch. [4 Figs.) December 28, 1903.—The arm a 
of the switch is arran; to work radially on a centre pivot b and 
in such manner that its extremity is directed to come in contact 
with a series of a copper jaws c arranged circumferentially on 
a switchboard d. The radial arm a@ carries a leading lever e 
operated by a spring, and moving on a pivot g and forming sub- 
stantially part of the arm a itself. The lever ¢, like the radial 
arm @, is arranged as a conductor, and its contact end shaped and 
designed to enter the copper jaws cin advance of the contact end 
of the arm a. By preference the contact ends of the arm a and 




















AA 


lever ¢ vary in thickness, that of the lever e being slightly thinner 
than that of the radial arm, the object being to allow the thicker 
contact end to effectively thrust, and dislodge, the thinner contact 
end from the bite of the jaws c, which are made sufficiently elastic 
to bite the contact ends of the arm a and lever ¢ effectively and 
keep them both in position at any given power. When, however, 
the switch is operated, the leading lever e becomes released or 
partially released, and it then suddenly, and before the second 
contact is broken, leaps and passes into the next copper jaws ¢, 
as shown in full lines in Fig. 1, and keeps the current on and thus 
prevents the possibility of sparking or burning. (Accepted 
November 2, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,475. W. H. Barker, Rugby. Internal-Combus- 
tion Engines, [3 Figs.] October 29, 1903.—This invention 
consists in an internal-combustion engine of the impulse-every- 
revolution type, having an auxiliary piston attached to and 
moving with the main piston, and adapted to deliver mixture 
into the main cylinder, the crank-case being arranged for the 
compression of air delivered through ports in the piston and 
cylinder, whereby thorough scavenging is effected and a full 
charge of mixture obtained per stroke without loss of charge 
through the exhaust-valve, which is disposed at the combustion- 
chamber end of the cylinder. The engine is constructed with a 
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(23,479) 


closed crank-case a adapted to form an air-pressure reservoir, and 
ports are provided in the piston communicating—when the piston 
isat the out end of its stroke—with ports leading to an annular 
space é, communicating with another set of ports f arranged in 
the cylinder-wall behind the piston. Connected with the main 


An exhaust-valve o operated from a cam on the main shaft 
is provided. Means are provided for holding the exhaust-valve 
open through a greater or less period as required. The ports in 
the — are arranged above the wrist-pin, and the suction of 
air through the piston causes a certain amount of oil from the 
jane be warleg be nego — the be esc ay mg passages, so that 
Ww rain over the working surfaces of the engine. (Acce; 
November _2, 1904.) vert. er 


23,580. 
burettors. [3 Figs.] October 30, 1903.—This invention consists 
broadly in employing the varying pressure of the exhaust to vary 
automatically an additional supply of air to the motor. Accord- 
ing to one manner of carrying out the invention, the exhaust 
gases are discharged into a chamber d provided with a partition ¢ 
having an orifice f, the area of which is less than that of the 
exhaust chamber, in order to increase the velocity of the 
exhaust gases without, however, increasing the back pressure to 
an undesirable extent. The exhaust gases discharge against a 
dise or flap g carried at one end of a pivoted lever A, the other 


Fig.1 | 





























nut connected to the link & and lever 7 with a butterfly or 
other valve situated in the air-admission pipe a to the carburettor 
or main auxiliary air-passage opening into the carburettor. When 
the exhaust pressure rises, due to an increased speed of the motor, 
the lever h is moved about its pivot, and the air-valve is actuated 
in such a manner that more air is admitted to the carburettor. 
In another form of the invention (Fig. 2), the exhaust gases are 
admitted to the closed end of a cylinder g containing a piston, 
one eide of which is open to the atmosphere. This piston is con- 
nected to a valve b in an auxiliary air-pipe a leading to the car- 
burettor and varies the amount of air admitted through the ports 
p as the pressure of the exhaust gases varies. (Accepted Novem- 
ber 2, 1904.) 


GUNS AND EXPLOSIVES. 


1685. 's Norton Metal Company, Limited, and 
T. A. Bay Westminster, London, and C. W. 
King’ th, Worcestershire. Percussion 


8 ea’ 
Fuses. [4 Figs.] January 22, 1904.—By the improvements 
constituting this invention, the ordinary centrifugal bolt and 
pressure-plate spindle and locking-nut for the centrifugal bolt are 
dispensed with. The outer or base end a of the fuse is made 


practically solid pellet b, the said pellet having a slot in one side 
with which a projection on the inner side of the tubular body 
engages for guiding the pellet. In the pellet are two or more holes 
crossing it diametrically, each hole being larger at one side of the 
pellet than at the other, and with a smaller axial hole at the 
middle of the pellet, where the two larger parts of the hole com- 
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M. 8S. Napier, Acton Vale, London. Car- | P*" 


end of which is provided with a balance-spring m and adjusting: | 


solid, and there is employed in the tubular body of the same a |- 


object to obtain with a percussion base-fuse a delay action so as 
to provide time for the projectile, to which the fuse is applied, 
when di r to penetrate the object struck before explod- 
ing. There is employed in a percussion base-fuse according to 
this invention such a construction of needle-pellet b that the 
same is retained in its normal or safety tion before use, 
without the employment of the ordinary pressure plate, spindle, 
and centrifugal bolt, whereby it is ible to make the tubular 
t a of the body of the fuse longer than usual without increas- 
ing the length of the fuse, and to arrange the needle-pellet nearer 
the base of the fuse. ‘By arranging the needle-pellet nearer the 
base a screw cap d can be employed of such a length that a long 
axial chamber d? is obtained in the said cap between the de- 
tonator cavity d2 and the magazine e containing the quick-firing 
pace and pellet. The axial chamber d? is filled with a slow- 
urning powder. By interposing the slow-burning powder between 
the detonator and the pellet of quick-firing powder in the maga- 
zine é of the cap d, the flame resulting from the firing of the 
detonator is prevented from impinging directly on the quick- 
— powder pellet, the detonator acting on the quick-firing 
wder pellet only through the inter slow-burning powder 
in the a: poems d ; consequently the delay required to permit 
the projectile to penetrate the object struck, before the burst- 
ing of the same, is obtained. (Accepted November 2, 1904.) 





e-on- 

ie. > ec (5 Figs.] December 28, 1903. 
—This invention relates to breech mechanism operated by a hand- 
lever pivoted in a carrier-arm which carries the block. ‘a is the 
block carried by the arm b hinged at 51, and itself carrying the 
— e of the lever-handle d. On this spindle is a quick- 
threaded screw engaging a nut g, having a recess formed in it to 
engage a roller or stud on the end of a lever e pivoted to the arm 
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bat e2. The other end of this lever ¢ is slotted at ¢? to engage a 
block on a crank a? on the block a. When the lever-handle is 
pulled rearwards, the first part of its movement rocks the lever 
e on its pivot, and so turns the block to unlock it. For the rest 
of its movement the handle turns in one with the carrier about 
the hinge b1, which itself can move slightly about a pivot 12 to 
allow the block to swing clear of the breech. A spring catch 
in the carrier-arm holds the block in its locked position. 
(Accepted November 2, 1904.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


20,529. Fraser and Chalmers, Limited, London. 
(H. M. Hunter, Johannesburg, Transvaal.) Ore-Feeder. 
(3 Figs.] September 23, 1904.—This invention relates to an im- 
proved apparatus for regvely feeding broken ore into the 
mortar-box of a stamp-mill. A frame b, with a flat rectangular 
floor and vertical side-walls, is pivoted to the frame a by-the bar ec, 
whose circular ends work in bearings bolted to the frame. A 
chute e is bolted to the frame, and the lower edge of its floor 
overlaps the bar c. The location of the apparatus relatively to 
the battery which it feeds is such that the outer edge of the tray 
b is over the hopper of the mortar-box, and the chute is con- 
nected to the bin containing broken ore. A vertical reciprocating 
motion is given to the tray by means of the lever J, to which it is 
connected by the a g. The connection between the 
lower end of the coupling-link and the tray is by an ordinary pin- 
joint; that between the link and lever is of special form to 








municate with each other. In these holes spring sliding-bolts c | 
are arranged, the stems of which are of a size proper to fit the | 
smallest parts of the holes. Each bolt has a large head c? which, 
under the action of a spring, occupies the inner end of the largest 
part of the hole ; the acting end of the bolt is of a diameter proper 
to work in the other part of the hole. In the tubular body of the 
fuse are holes for the reception of the acting ends of the spring- ; 
bolts, the outer ends of these holes being closed by screw-pins. | 
When in use the rapid rotation of the projectile causes the large | 
heads of the spring bolts c, by centrifugal force, to travel out- | 
wards, and thereby withdraw the acting ends of the bolts from 
their engagement with the body of the fuse. Consequently the 
pellet b is liberated and made free to travel in the tubular body of 
the fuse upon impact of the projectile. (Accepted November 2, 
1904.) 


1686. King’s Norton Metal Company, Limited,and 
T.A. sine Westminster, London, and C. W. Hill, 
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piston, and reciprocating therewith, is an auxiliary piston h work- 
ing in a small cylinder i alongside the main cylinder. This 
cylinder ¢ communicates with the combustion-chamber end of 
the main cylinder by a small passage controlled by a non-return 


v =a and @ non-return suction-valve n is provided, opening to| King’s Heath, Worcestershire. Percussion Base- 
the auxiliary cylinder for the delivery, on the suction stroke, of | Fuses, [1 Fig.] January 22, 1904.—This invention has for its 

















permit alteration of the effective length of the link. It consists 
of a sleeve h, joined to the lever by the pin and nut i, which allow 
it to swing in a vertical plane, and bored with a plain hole, 
through which the screw-threaded top end of the link is passed. 
Two nuts g! working on the thread clamp the sleeve and link 
together, and alteration of the length of the link is effected A 
slacking back the nuts, passing the link through the sleeve till 
it is of the desired length, and clamping up again. One end of the 
lever f is pivoted to the casting j fixed to the frame a ; the other 
extends under the lower guide-block & of the battery, and is 
flattened and perforated to receive the lower end of the feed-bar /. 
This latter is free. to move vertically through the guide-blocks 
k, k1, similarly to the stamp-stem m, and is of such a length that 


| its top end is struck and forced downward, against the action of 


the spring 0, by the tappet n when the stamp has nearly completed 
its downward stroke. (Accepted November 2, 1904.) 


MOTOR ROAD VEHICLES. 


25,906. F. R. Wade, Birmingbam. Steering-Gear. - 
(2 Figs.) November 27, 1903.—This invention relates to steering 
devices of the worm type. The nut engaged by the worm is 
divided or made double, so that by adjusting one part of the nut 
relatively to the other, back-lash occurring through wear may be 
taken up. The worm A is carried by the steering-pillar, and 
engages two parts D, D! of adouble nut. The parts D, D! are 
externally threaded to engage an internally-threaded sleeve E. 
The ends of the sleeve are provided with me geage threads, the 
parts D, D! being correspondingly threaded, so that when the 
sleeve is turned upon them they are advanced further from each 
other, or drawn closer together simultaneously. The ends of the 
portions of the nut which face each other are provided with 
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interlocking claws, so that rotation of one part without the other 
is prevented. Trunnion blocks of any convenient form are 
mounted upon the sleeve E, and engage one end of the lever F, 
pivoted to the casing C. The free end of the lever F engages the 
steering mechanism, which may be of any convenient construc- 


numerous than the upper ones, into the combustion chamber (G 
and return through the tubes H! to the smoke-box J, from whici, 
they pass to the chimney. Doors are provided to the moke-lo. 


or more of the keys E fitted therein may be formed with an orifice 
for the reception of a feed-wire F, which wire may be secured by 
soldering or by other means. (Accepted November 2, 1904.) 


SHIPS AND NAUTICAL APPLIANCES. 


20,705. J. Hickler, Pasadena, California, U.S.A. 
Bilge-Blocks. [5 Figs.) September 26, 1904.—This invention 
relates to bilge-blocks, each of which comprises two members 3, 4. 
The upper surface of the block 4 is inclined at 5 and flat at 6. 
Intermediate of these surfaces is a concave bearing surface 7. The 
member 3 consists of a rectangular block 8 having a semi-circular 
recess 9 therein. Secured within the recess 9 is a metal tube 10. 
The tube 10 may be formed of steel and provided with end flanges 
13. From the foregoing it will be seen that the improved bilge- 
block is exceedingly strong and durable, and will withstand a | 
tremendous weight without injury, since the tube 10 is supported 











tion. It will be seen that should wear occur between the worm A 
and the double nut D, D!, this may be taken up by rotating the 
sleeve Ein such a direction as to further separate the parts D, D!, 
so that the part D may bear against the underside of the threa 
A, and the part D! against the upper side of the same. (Accepted 
November 2, 1904.) 


585. J. E. Thornycroft, Chiswick. Motor-Pro- 
elied Road Vehicles. [4 /igs.] December 4, 1903.--This 
invention has for object to so construct and arrange boilers of 
the locomotive type as to render them available for use on road 
vehicles worked by steam-engines, such as lorries. For this pur- 
pose, in order to admit of such a boiler being easily and con- 
veniently charged with fuel, the boiler is so arranged that the 
driver has a clear view of the read over the top of the boiler, and 
the upper portions of the inner and outer walls of the fire-box are 
connected together by a vertical tube that serves both as a stay 
for the upper portions of said walls and asa fuel-charging aper- 
ture through which coal or other fuel can be easily and con- 
veniently dropped into the fire-box, the top of such tube being 
normally prin by a hinged or removable cover g. To admit of 
ashes being readily discharged from the bottom of the fire-box, 
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the fire-grate is carried by a box-like holder g, that is hinged at 


one end to a support on the under frame a of the vehicle, and is | 


supported at the other end by one or more flexible connectors, by 
means of which the grate can be easily lowered and raised. The 
coal-bunkers d are arranged at opposite sides of the boiler, the | 
barrel portion of which is carried by the under-frame of the 
vehicle through which the lower portion of the fire-box extends. 
A foot-plate e is provided at each side of the boiler for the driver 
and stoker, and seats are also:provided at each side of the rear end 
of the boiler and foot-plate. The arrangement is such that the 
boiler can be readily ¢harged with fuel through the top of the 


fire-box by a person standing at either side of the boiler, and that | 


the fire-grate can, when desired, be readily lowered at one end to | 
allow of the discharge of ashes therefrom. (Accepted Novem- 
ber 2, 1904.) 


RAILWAYS AND TRAMWAYS. 


9340. F. Morris, Govanbill, Glasgow. Trolley-Wire | 
Supports. [7 Figs.) April 23, 1904.—This invention relates to 








upon nearly its entire periphery within the recess 7 in the block 4 | and the combustion chambers for greater ease of examination and 
| and the recess 9in the block 8. Moreover, by slight lubrication cleaning. The charging-hole U may be opposite to the opening 
of the recess 7 the tube will freely move or rock in the bearing to into the combustion chamber F, and similar in size and shape. 
assume the required position under the hull of the vessel. In (Accepted November 2, 1904,) 
order that the block 8 will normally tilt to the position shown, 
TEXTILE MACHINERY. 


any suitable weight, such as a spike driven into the end of the 
block, may be utilised. Other means, however, of giving a slight 
excess of weight to one end of the block may be resorted to. It | _ 26,004. J. Barbour and M. aontgamery, Belfast, 
will be understood that the block 8 is readily removable from the Ireland. Hackling-Machines. [2 Figs.) November 2s, 
block 4, the tube 10 merely resting within the recess 9. The | 1903.--The improvements are chiefly applicable to machines where 
flanges 13 are slightly curved in order that the block 8 may have the number of tools isso great as to necessitate additional support 
a slight lateral motion to conform to any uneven surface upon the between the frame ends for the top rollers which support the 
hull of the vessel to be supported. (Accepted November 2, 1904.) | Sheets, sheet bars and hackles, and the like, and which supports 
divide the machine into two or more sections. The object of the 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. — invention is to so construct the machine that the line of 


kles in each section of the machine will enter the flax or other 

20,693, M. T. Goss, Denver, U.S.A. Water-Tube ~ i i ing i 
Boilers. [2 Figs.] September 26, 1 904. ‘The boiler is vases fibre hackled at different times, and the cleaning brushes strike 
in the usual manner an 


s : i the lines of hackles intermittently, so reducing the shock or vibra- 

is provided with a front header 1 and a | 4; j is invention ine is divi gi 
veer bender'2, theso talag connected by watertubes & Above | tion. According to this invention, the machine is divided longi- 
the headers and connected thereto in the usual manner isa drum 


4. The outer sheet of the rear header is provided with a plurality | 
of hand-holes 7 disposed in alignment with the several water- | 
tubes, and covering each opening is a hand-hole plate 8. The 
hand-hole plate is held in position by a bridge 10, having an open- 
ing for the passage of a-hollow bolt 11, one end of which is 
threaded and screwed in a threaded opening formed at the central | 
portion of the plate. The opposite end of the hollow bolt is also 
threaded and receives a nut 12 which bears against the outer end | 
of the bridge, and by adjusting which the hand-hole plate may-be | 
drawn tightly against its seat. The threaded opening in the plate | 


Fig... | 





























tudinally into two, three, or more sections, each section com- 

rising a pair of hackle sheets 4, with sheet bars 5 and hackles 6. 

he hackles of the first section are set out of line with the hackles 
of the second section, and the hackles of this section are out of 
line with the hackles of the third section, and so on through any 
number of sections. The cleaning-brushes 7 are carried on a 
shaft 8 below the hackles, and the lines of bristles on such brushes 
| are arranged out of line with one another. A line of hackles of 
| the first section first enter the fibre under operation, then a line 
| of hackles of the second section, followed by a line of hackles in 
| the third section, and soon. In like manner the bristles of the 
| cleaning-brushes 7 strike and clean the hackles of each section at 
| different times. (Accepted October 26, 1904.) 


MISCELLANEOUS. 


| Salso receives a threaded section or nipple 14, disposed in axial | 18,967. . E— pate hg ‘les. yy ——. ine ox 
| alignment with the water-tube, and having, preferably, a nozzle- | This invention relates to iron or metallic piles, and particularly to 




















the ears employed to carry overhead trolley-wires. The improved | shaped end in order not to interfere with the. movement of the 


ear is composed of a channe’ or UJ sha bar A, which may be | 
pressed over the trolley-wire after the latter has been placed in 
the channel. At about the mid-length of the bar A is a socket- | 
piece C, having a screw-threaded orifice for the reception of the 
insulator by which the ear is suspended. The socket © is fitted | 


current of water entering the tube. In practice one of these 
tubes and tube connections are arranged at the rear header 2, and 
in direct alignment with each of the water-tubes of the boiler ; 
the several tubes 11 are connected to a source of steam supply at 
a much greater pressure than the boiler into which steam is to be 
introduced. By injecting a jet or jets of steam under high pres- 


within upwardly-extending wings, formed on the bar A, and upon 


| 


which wings, which are externally screw-threaded, is screwed a! sure into the boiler, the speed of travel of the water is greatly 
e 
| 


| accelerated, and as the jets are directed against and into th 
Fig. 1 fe | boiler at points where the sediment will be most likely to accumu- 
; hee | late, the deposition of salts and other matters contained in the 
| feed water is prevented on the walls of the boiler shell and tubes. 
ex save - | (Accepted November 2, 1904.) ~ 
| 25,155. C. E. Crompton, Newbie, Annan. Steam 
| Boilers. [5 Figs.] November 18, 1903.—This invention has 
| for its object an improvement in the well-known Cochran vertical 
| boiler, with a view to modifying it to more nearly the conditions 
| existing in the usual practice as regards locomotive boilers used | 
| on railroads—that is to say, with a small a area combined 
| with a large heating surface. The improved boiler has a fire-box 
| A with grate surface at bottom thereof. It opens out sideways | 
\ } | into a combustion chamber F in communication with a combus- 
side ribs C2, extending through the side wings, to present bearing | tion chamber G at the opposite side of the boiler. The combus- 
shoulders, on which the nut D presses. At each side of the! tion chamber F, instead of extending to the top of the tubes, 
socket are smaller side-wings a! formed with slotted guides a%, | however, only extends half way, there being a diaphragm I 
wherein are fitted keys E resting on the trolley-wire B and pressed separating the combustion chamber F from a smoke-box J. Above 


hard down thereon by, means of screw-nuts D! bearing on the Pps and meow ged ge ee the 
s out to a much increased diameter, and is sur- 
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nut D to retain the socket C in place: The socket is formed with 


| 
| 


the fire box 


upper edges of the keys. a | this means the trolley-wire B is | boiler expan 

held firmly in the channel of the ear, while the latter, which | mounted by a semi-circular top forming the steam-space. The 
is of conducting metal, conveys, without break, the current from | water is filled in to a few inches or so above the tubes H!. The 
the wire to the trolley-pulley travelling under it. For the pur- | products of combustion pass into the combustion-space F, then 


pose of feeding current to the trolley-wire through the ear A; one ' through the lower tubes H, which may be slightly more or less 


iron piles of that type which are made from two rolled bars of sub- 
stantially 7 shape riveted together. The ot aa of the invention 
is to provide a pile of the type described, which can be made of 
any length required, without seams, and possessing guides which 
are effective both parallel and laterally. This end is attained, 
according to this invention, by making the two rolled bars, from 
which the pile is riveted together, with undercut guides outside 
the connected flanges. The piles A and B are each composed of 





MITT APT 


| two similar symmetrical rolled bars Al, A? and B!, B? riveted to- 


ether to form a hollow tubular body. These two rolled bars are 
scanected ether by countersunk rivets C, passed through the 
flanges a3 and }8. Formed with each of the connected flanges 
a, b3 is a guide-rib a4, b4. Of these guides, those on one side are 
undercut in one direction, and those on the other side are under- 
cut in the opposite direction, so that when piles of both kinds, A 
and B, are rammed in to form a sheet-piling next to each other, 
they guide themselves parallel.to each other in the plane of the 
face of the sheet piling, as well as laterally with respect to each 
other. (Accepted November 2, 1904.) 
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THE: MODERNISATION OF ANCIENT 
DOCKS. = 
By Brysson CunnincHaM, B.E., 
Assoc. M. Inst. C.E. 

One of the most pressing and, at the same time, 
one of the most difficult and perplexing problems 
in maritime engineering practice at the present 
day is the adaptation of obsolete dock accommoda- 
tion to the needs and requirements of modern 
shipping. Depreciation with the lapse of time is 
a characteristic of all structural operations ; but 
in the case of dock-work the effect is particularly 
noticeable, being greatly accentuated by the radical 
changes which have taken place during the past 
half century in naval architecture and in the con- 
ditions of over-sea trade. Docking facilities pro- 
vided in the days of paddle-steamers and wooden 
sailing vessels must inevitably be found indifferently 
suitable for vessels of modern design. In profile, 
length, breadth, depth, displacement, carrying 
capacity, in every possible form and feature, ships 


Fig.1: 
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From the standpoint of business activity and 
enterprise, it must be admitted that many English 
docks are surprisingly antiquated. Quite a number 
of them are from fifty to one hundred years old, 
retaining all the main features of their original 
construction, and some date from the eighteenth 
century. The Royal Victoria Docks, at London, 
was opened in 1855, and the St. Katharine’s Docks 
as far back as 1828. Earlier still come the Surrey 
Docks and the London and India Docks, constructed 
between 1802 and 1812. Liverpool has, or, rather, 
quite recently had, four docks dating from the 
latter half of the eighteenth century. All the docks 
at that port south of the Canada basin and north 
of the Brunswick Dock—thirty in, ail—were in 
existence before the year 1860. The ships which 
first entered into them have long since disappeared 
from the scene, as well as many of their successors, 
yet the docks emulate the mission of Tennyson’s 
brook, and continue to exercise their functions. 

The design of an entirely new dock, or system 
of docks, is not without its difficulties, especially 
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have undergone striking changes, and have achieved 
a development which, looking back on'the type of 
fifty years ago, seems almost incredible, and is 
certainly not easy to realise. In 1854 the crack 
vessel of the day was the Persia, of the Cunard 
Line, an iron paddle steamer of 3300 tons gross, 
having a length of 376 ft., a breadth of 45 ft: 3 in., 
and a moulded depth of 31 ft. 6 in. Compare 
these Liliputian dimensions with the gigantic pro- 
portions of the Baltic, the Cedric, the Celtic, the 
Caronia, the Dakota, the Minnesota, and a dozen 
other leviathans which churn the seas ‘to-day. At 
the present time there are in existence no fewer 
thau eighty-four vessels of over 10,000 tons, engaged 
in ivading to all parts of the world. Thirteen of 
thea are over 15,000 tons, and six of them over 
20,090 tons. These vessels have to be accommo- 
datcd, and others which are projected to eclipse 
anc supplant them have to be provided for. Given 
a frosh site and a free hand, the problem is soluble 
in « variety of ways without very serious demands 
on the engineer’s skill and ingenuity ; but such 
coulitions are, unfortunately, rare. The question 
at »iost ports is how to obtain the required accom- 
mocation, not by discarding docks already in exist- 
ence, but by improving and extending them, so 
that they may be rendered sufficiently effective for 
further use, and that without unduly disturbing 





current arrangements and services: 





when the work is to be carried out within a re- 
stricted and irregular area; but it is a matter of 
considerable facility compared with the problem of 
adapting an old dock or basin to conditions totally 
dissimilar from those under which it was planned 
in the first instance. In many cases the difficulties 
of the problem are well-nigh insuperable,’ being 
intensified by considerations of economy and by 
the necessity of achieving certain results within the 
limits of remunerative expenditure. Remarkable 
examples of ancient engineering — the pyramids, 
aqueducts, roads, and ramparts of bygone civilisa- 
tions—feats which excite our wonder and admira- 
tion, were carried out at a reckless expenditure of 
human life, and with that utter indifference to cost 
which characterised their royal and imperial origi- 
nators. Not so the conditions ‘under which the 
modern engineer—and especially the dock engineer 
—has to work. It is hisill-fortune, in the majority 
of cases, to have to plan and contrive in order to 
evolve a scheme, not necessarily the best or the 
most satisfactory, but. that which will produce the 
maximum efficiency compatible with the minimum 
expenditure ; or, in plainer terms, that which wiil 
secure a favourable financial return on the outlay. 

The problem of modernising ancient docks re- 
solves itself into three main divisions :— 

1.'The lengthening of quays in uninterrupted 


Fig. 3. 


(85.23.C) 


2. The widening of entrances and passages, 

3. The deepening of dock walls, sills, and ap- 
proach-channels. 

The first of these is a question which cannot 
adequately be dealt with apart from the specific 
circumstances of each particular site. Independent 
localities admit of no analogy « r comparison, and it is 
impossible to generalise where special factors 
exercise a predominant influence in the determina- 
tion of the extent to which lengthening is desirable 
and possible. There is one point, however, of 
common application to all first-class ports, which 
claims earnest attention. It is that at the present 
rate of progress, the 1000-ft. vessel may be expected 
to arrive in the course of a very short time ; such 
is the conclusion irresistibly forced upon one by a 
study of shipbuilding statistics for the past twenty 
years, Any project of quay extension, therefore, 
which ignores this probability, and the further 
likelihood of a length of 700 ft. or 750 ft. being no 
uncommon dimension for cargo vessels of the early 
future, can only be regarded as evidence of mis- 
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taken views and short-sighted policy. No dock- 
extension scheme of any magnitude or importance 
should fail to include one or more berths of 1000 ft. 
to 1200 ft. in length. In most modern docks this 
desideratum is amply met, quays over. 2000 ft. long 
being not uncommon; but others fall short of the 
standard. Of the London docks and basins, at least 
twenty have lengths of less than 1000 ft. ; Liver- 
pool has eighteen docks similarly restricted ; Hull, 
eight ; Hartlepool, seven ; Dundee, six ; Belfast, 
five ; Dublin, Leith, and Sunderland, four each ; 





straight lines. 


Newcastle and Glasgow, three; and so on. It 
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may, of course, be urged ‘that there is still scope 
for such docks in connection with coasters, lighters, 
and river and canal craft generally ; but this ser- 
vice marks the full extent of their utility, and, 
with a constantly rising standard, they must 
gradually pass out of use, except for a compara- 
tively insignificant class of vessels. 

Perhaps the simplest expedient for increasing 
accommodation where several small docks are 
clusterel together, and the environment will 
permit of it, is to: combine two or more of them 
in a single dock of augmented area. This may be 
done by removing the gates (if any) and widening 
the connecting passage, or by boldly remodelling 
the whole system. The Trafalgar and Victoria 
Docks at Liverpool have recently been treated in 
the former manner, with the result that in place of 
two short detached lengths of 360 ft. and 370 ft. 
respectively, a single quay of nearly 800 ft. has been 
formed at the west side. A somewhat analogous 
example is furnished by the undertaking, com- 
menced in 1898 at the Surrey Commercial Docks 
(see Fig. 1, page 881), for joining up the new 
western portion of the Greenland Dock with the 
old eastern: portion, which, at its inception, was 
known as the Howland Dock, thereby affording o 
total length of 2300 ft., though the maximum length- 
of uninterrupted quayage is rather less than 800 ft. 
This junction ha; recently been effected, and the 
combined area of 50 acres was opened in May last. 

A vigorous policy of remodelling has been carried 
on by the Mersey Docks and Harbour Board for the 
past ten or fifteen years, and an illustration of the 
method, as applied to a portion of the southern 
system of their estate by the engineer-in-chief, Mr. 
A. G. Lyster, is shown in Fig. 2. The Wapping 
and Queen’s Docks, with their branches, compris- 
inz a water area of 36} acres, have now absorbed 
the old Wapping, King’s, Queen’s, Queen’s Half 
Tide, and Trafford Docks, the Trafford Lock, and 
the Eagle Basin, with an aggregate area of 28} 
acres. The advantages of the new arrangement 
are obvious. Not only is there vastly increased 
accommodation, but it is much more effectively dis- 
posed than under the old system. 

Passing now to the second division of the subject, 
it is evident that the enlargement of dock entrances 
and passages calls for early attention, since their 
capacity is the key to the whole situation. Nor is 
the question limited to size merely ; the cross-sec- 
tional profile of an entrance is no less important 
than its linear dimensions. 

On grounds of stability and strength, battering 
walls with curved toes were largely adopted for 
dock work under the régime of a couple of genera- 
tions ago. At the time they were not inconsis- 
tent with the lines upon which ships were 
modelled. But a great change has taken place 
since then, and a modern vessel for cargo-carrying 
purposes is constructed amidships to a square, box- 
like section. The effect of any slight rounding of 
the lower edges is often more than counterbalanced 
by bilge keels. Accordingly the current demand 
is for dock entrances with level sills, and with 
sides absolutely perpendicular. Fig. 4 shows a 
modern vessel in a passage-way 65 ft. wide. The 
dimension is but a mediocre one at the present day, 
yet it marks a striking contrast with the size and 
shape of the entrance to the old Howland Dock 
(also shown in Fig. 4), dating from the seventeenth 
century, and only recently superseded. Both sec- 
tions are drawn to the same scale. 

Some advantage may be gained in dealing with 
antique sills by dressing down the haunches to a 
level surface, as indicated by the shaded portions 
in Fig. 4, provided, of course, the stability of the 
walls be not thereby endangered. — Insignificant 
though the operation may appear, it is, neverthe- 
less, the means in many cases of adding a valuable 
18 in. to 3 ft. to the effective depth of the passage. 

An increase in length can oly be called for in 
the case of locks. Simple entrance:, with a single 
ar of gates, are not, generally speaking, affected 

y the lengths of vessels passing through, though 
the disposition and arrangement of short entrances 
may possibly prove awkward to very long ships. 
This, however, is a point for in situ consideration. 
The lengthening of a lock is occasionally a difficult 
matter to achieve satisfactorily, when it is bounded 
at one extremity by a dock and at the other by a 
river. The increase can then only be attained by a 
projection into one or other of the two. Of these, 
the projection into the river must be held less 
defensible, on account of its’ probable interference 
with the fluvial currents, and the attendant risk of 





silting in the mouth of the entrance. Examples of 
such arrangements, however, are not uncommon. 

The widening of entrances has not hitherto been 
a matter of very serious concern, owing to the fact 
that the régime of paddle-steamers necessitated 
very wide entrances, and that only of late years 
have screw-vessels begun to exceed the beam of 
their comparatively broader predecessors. The 
Canada Lock at Liverpool was recently lengthened 
and deepened ; but its width of 100 ft., as laid 
down in 1856, still remains ample for present 
requirements. The beam of the Baltic, the Cedric, 
and the Celtic is 75 ft.; of the Caronia, 724 ft. ; 
and of the Oceanic, 68 ft. ; hence it is evident that 
passages from 70 ft. to 80 ft. in width have not 
yet lost their efficiency. But the new 25-knot 
Cunarders are to have a beam of about 85 ft., while 
the 1000-ft. vessel will probably have a beam of 
110 ft., and this should not be lost sight of. 

The most acute problem in connection with en- 
trances is the provision of extra depth ; and not 
in connection with entrances alone, but in regard to 
the fairway outside and to the berths within. In 
fact, the crucial importance of the whole subject 
under. discussion may be said to centre in a neces- 
sity for greater draught of water. For the past ten 


years or more naval architects have been complain- 


ing of the restrictions imposed upon their designs 
by inadequate depths, asserting, with every appear- 
ance of reason, that the lengths of vessels cannot 
be increased indefinitely without some correspond- 
ing increment in depth, and that, under present 
conditions, a limit must shortly be reached at which 
longer vessels will become impracticable. Without 
discussing’ the merits of that particular question, 
it is abundantly evident that the sills of the most 
modern docks are not a fraction too deep for 
modern needs, while the sills of older docks are 
totally inadequate to meet the demands of even 
light-draught ships. Yet the work of deepening is 
so costly, and in some cases so hazardous, that the 
manifest reluctance of many harbour authorities 
to embark upon such operations is intelligible, 
even if the delay be indefensible from the point 
of view of commercial policy. It is satisfac- 
tory, however, to note that at some ports the 
matter ha3 been taken firmly in hand. At Liver- 
pool, for instance, a number of entrance-sills have 
been deepened, in several cases to the extent of 
10 ft. below the level obtaining so recently as little 
more than a decade ago, the object being to provide 
a navigable depth of 30 ft. at high water of lowest 
neap tides. The sills of the new entrance to the 
Greenland Dock at London have been laid at 33 ft. 
below Trinity high-water mark—equivalent to 27 ft. 
at high water of lowest neaps; yet the standard 
thus attained is but moderate. At least a score 
of modern vessels have load-line draughts above 
30 ft. In the case of the Baltic, the load-line 
draught is 37 ft. 3in., and the Cedric and Celtic 
are but 6 in. and 7 in. less respectively. The 
obvious corollary is that such vessels cannot, under 
existing conditions, develop their maximum carrying 
capacity. 

With regard to the deepening of the interior of 
docks, a choice lies between two systems, which 
may be differentiated as the natural and the 
artificial. The former of, these consists in lowering 
the bottom of the dock or basin by excavation and 
dredging ; the latter consists in impounding the 
inner water and raising its level by pumping. The 
relative merits of the two systems are not readily 
determinable apart from local conditions, but it may 
be said that the impounding system is only strictly 
adaptable to tidal districts, where any natural 
depth at high water is largely discounted by ex- 
ternal fluctuations of level. Under such circum- 
‘stances, a system of locking will already have become 
a necessity, and a pumping installation would not 
involve any additional works in that respect, neither 
would it prove detrimental to or inconsistent with the 
normal conditions of docking and undocking. But 
where the inner area is in free communication with 
the sea, any pumping scheme would involve the 
expense of an entrance chamber, with gates and 
machinery, in addition to the restrictions it would 
im upon the time and duration of entrance 
and exit. x 

No doubt the first cost of a pumping installation 
will, in the majority of cases, prove far less than 
the outlay involved in deepening operations ; but 
against this must be set the consideration that, 
once the deepening has been effected, no further 
expeuse is likely to be incurred, beyond some 
trifling maintenance dredging at long intervals ; 





while in the case of pumps there is always a 
steady annual bill for working, attendance, and 
maintenance, apart altogether from depreciation «! 
fabric and plant and incidental repairs thereto. 
Moreover, there is the difficulty of finding a con- 
venient site for the station amid the crowde) 
purlieus of a dock or river margin, complicated hy 
the necessity for intake and outflow culverts passin.; 
through existing masonry walls and other obstruc- 
tions. For dealing with but a moderate area of 
some 50 or 60 acres, and in order to secure «1 
increment of 18 in. or 2 ft. over the whole within 
a reasonable period—say, four hours—an install.- 
tion of pumps, houses, boilers, and culverts, cost- 
ing from 40,0001. to 50,000/., would be requisite, 
on which the annual expenditure could hardly he 
less than 8 or 10 per cent. By far the greater 
portion of the water pumped would be, of course, 
devoted to covering locking operations, the quantity 
required for which will obviously depend on their 
frequency and extent ; but there are also miscel- 
laneous losses, due to leakage and evaporation, and 
the possible filling of graving docks, which have to 
be made good ; and in the event of any accidental 
dissipation of the acquired head, the level would 
have to be regained. Pumps, moreover, cannot 
work without intermission. They are liable to 
sudden breakdowns, lasting for uncertain periods. 
On these grounds an extra pump becomes no un- 
warrantable addition, but rather a sane and judicious 
precaution. 

These considerations and many others cumulate 
in a strong objéction to the impounded system 
wherever it can be avoided. The accessibility of 
the dock is very much lessened thereby ; it is rarely 
in direct communication with the outer waterway, 
and delays must inevitably occur in negotiating the 
passage from river to dock, and vice versd. If the 
entrance chamber be small, it can only accommo- 
date minor craft, or, possibly, one ship of. im- 
a: if large, it is wasteful of water unless 

ully occupied. To achieve economy in this respect, 
a single vessel of moderate dimensions may have 
to wait a considerable time for the complementary 
tonnage required to fill the chamber. 

The principal objection to the natural system of 
deepening is the cost of. preliminary operations. 
Side-walls have to be carried down to a level cor- 
responding to that of the new floor, and the cost 
of underpinning is very great, amounting to any- 
thing from 201. to 601. per lineal foot, according to 
the depth aimed at and. the circumstances under 
which the work is carried out, as, for instance, with 
the dock out of commission and dry, or under cover 
of temporary dams, the dock remaining in use. 

These figures also are exclusive of the cost of re- 
facing, which may, or may not, be necessary. 
Many old walls have a most pronounced batter on 
the face, which, as has already been pointed out, 
is Quite unsuitable for the vertical sides of modern 
vessels. Accordingly, in such cases it will be de- 
sirable to provide a plumb face, and this may casily 
add 101. to the cost per foot-run. 

On the other hand, natural deepening has the 
advantage of permitting the provision of a margin 
for future developments to an extent which is quite 
out of the question in connection with any impound- 
ing scheme. Furthermore, the extra foot or two 
of deepening does not add anything like propor- 
tionately to the cost of the whole, since the same 
preliminaries have to be undertaken in both cases. 
Again, it is by no means absolutely requisite to go 
to the expense of underpinning the quay-walls. It is 
quite possible to adopt other and cheaper measures 
which will serve the purpose equally well under 
suitable circumstances. Sheet piling at the toe of 
the walls, with a short slope down to the dock 
floor, or a rather longer slope without the sheet- 
ing, covered in both cases by a projecting platform 
in open timber-work or fortified concrete, are alter- 
natives, the cost of neither of which should excecd 
101. per foot run, save under very exceptional 
circumstances. . These arrangements obviate the 
necessity for refacing ; but at the same time they 
diminish the dock area and increase the quay 
margin—a feature which has to be taken into 
account, since it may be open to grave objection. 

Whatever be the type decided upon (and seve ral 
others will suggest themselves), there can be 1i‘‘le 
doubt as to the ultimate superiority of natural «ver 
artificial deepening. The one is a merely tew)}- 
rary expedient, affording limited relief, and p'«c- 
tically incapable of further development ; the o'!er 
is a judicious and serviceable measure, yiel:ing 
much more satisfactory and durable results. 
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And here must conclude this brief review of the 
many and varied factors involved in the problem of 
modernising ancient docks, and rendering them 
capable of an extended period of usefulness.. The 
problem is one of daily growing insistence, and the 
commercial welfare of ports is bound up in its satis- 
factory solution. No advantage is to be gained by 
ignoring or minimising it; for trade is a jealous 
and exacting mistress, and she brooks no indif- 
ference to her needs and service. 
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Propertiés of British Standard Sections issued by the| . 


Engineering Standards Committee. London: Crosby 

Lockwood, and Son, 1904. [Price 5s. net. ] 
Tn steel-maker is, perhaps, the man who will reap 
the most immediate benefit from the publication 
of the new section list drawn up by the British 
Standards Committee, since the number of rolls he 
must stock will be considerably reduced from that 
needed to meet previous requirements. The 
‘‘ construction ” engineer will, however, also find 
cause for rejoicing, since with the very moderate 
number of sections making up the standard list 
he may expect merchants to keep a stock of 
most, so that annoying delays, now unavoidable 
when a section a little out of the common is re- 
quired, may, perhaps, become a mere memory. of 
the past. ‘Ihis difficulty of obtaining delivery has, 
we know, done much to prevent the use-in this 
country of the capital Z-bar column which has 
been so largely used in American structures. That 
the list, in spite of its moderate size, will meet 
all the essential requirements of the bridge-builder, 
the boiler-maker, and the shipbuilder, is guaranteed 
by the very strong sub-committees who have been 
responsible for its production. There were three of 
these sub-committees, representing respectively 
the three branches of the structural steel industry 
above referred to. Each branch drew. up a provi- 
sional list independently of the other committees, 
and the three then met to decide on a final joint 
list suitable for the requirements of all three. “An 
attempt has been made to secure a satisfactory 
graduation of the sizes listed ; but this point has 
not been pedantically insisted on. Certain sizes 
which, from this point of view, should be included 
were omitted, since they were but little used; whilst 
on the other hand certain sections, not fitting well 
into the scheme of graduation, have been included, 
since they are in such common use. In all there 
are nine lists, as follows :—-(1) Equal angles ; (2) 
unequal angles ; (3) bulb angles ; (4) bulb tees ; (5) 
bulb plates ; (6) Z-bars; (7) channels ; (8) I-beams ; 
(9) tees. Of equal angles sixteen different sections 
are tabulated, each in most cases being rolled in 
three standard thicknesses, whilst of tees there are 
twenty-two sections listed. Each of the nine lists 
gives most full particulars of every section included 
in it. In the first place a drawing is given showing 
the general shape of the section and at what points of 
it the thicknesses tabulated in the list are measured, 
and from what centres the radii are struck. An- 
other drawing shows the general position and char- 
acter of the ellipse of inertia, or ellipse of gyration, 
as we should call it, and the position of the centre of 
gravity of the section. The table of sizes then gives 
in each case the height, width, and thickness of the 
section, the radii of its curves, the angle between 
adjacent parts if different from 90 deg., the weight 
per foot and the area of the section, the co-ordinates 
of the centre of gravity, the greatest and least 
moments of inertia, and those of the section in 
vertical and horizontal direction if these differ 
from the foregoing ; next, the four corresponding 
ralii of gyration, and the angle between the minor 
axis of the ellipse of inertia and the horizontal, and, 
finally, the moments of resistance in the vertical 
a5.) horizontal directions. This work has been carried 
o-! by Mr. Max Am Ende, whose name is a sufficient 


gurantee for its accuracy. Mr. Am Ende also con- | statements as to temperament and habits; but in 
trivutes a preface, outlining the methods followed} the great Bantu races—comprising practically all 
i, with the excep-| referendum in the Transvaal on the question ‘of 
labour in the mines. There has never been, so far 
as we are aware, any suggestion that the Colonials 
are not fit to manage their own affairs; but only 
that. while the Home Government. remains _re- 
sponsible for affairs in South Africa—that is,. until 
South Africa has become a self-governing colony 
and a practically iridependent nation, such as Canada 
or Australia—it is the business of that Government 
to see that those affairs are properly conducted. 


in computing the figures tabulated and explaining | the natives south of the Zam 
1 tion of the Basutos and the’ Swazis—a common 

We regret, however, that here and in the tables | thread of fundamental character, as the author says, 
he has abandoned the now well-established use| can be traced. ‘None of these races have reached a 
co! » as representing the radius of gyration, re-} higher stage than the primitive pastoral, or have 
} icing it by 7. The paragraph defining the radius | developed even a rudimentary system of written 
©: cyration (page 8) is not, perhaps, very clear, and | records. Yet almost alone among primitive races 
would be improved, we think, by the omission of | the negro seems to have the power of assimilation 
“dy” after the word ‘‘ width” in-the last line but| and, resistance to the exterminating influences 
one of the page, as there is a tendency to connect it | which contact with the white. man generally exer- 


ccviain mathematical points connected therewith. 


which it has, in fact, no relation. -The symbol A, used 
on page 12 in explaining the author's simple and in- 
genious method of deducing the moment of inertia 
of a thicker section from a thinner one of the same 
main dimensions, is not defined. It really stands 
for the height of the section, and it would be well 
to adda line to this effect in the next issue. The 
section on the elastic resistance of .struts does not 
appear very: illuminating, and it is hard to see 
what useful purpose it serves. : It is far too rudi- 
mentary to be of practical value. A slight slip is 
made on page 16 in the statement that the ‘‘ radius 
of curvature ata point x y of a curve is 


hs 


1 oe » 
p ae 
y 
d x 
course, it is in the deflection curves with which 
Mr. Am Ende is dealing; but it would be better to 
make it read ‘‘ of such a curve,” instead of as above. 
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This is only true when ( } is negligible, as, of 





The Native Problem in South Africa. By ALEXANDER 
Davis. .With a Review of the Problem in West and 
West Central Africa, By W. R. Stewart. London: 
Chapman and Hall, ‘Limited: : [Price 6s. } 

WE have heard much these last few years of Boer 

and Briton in South Africa, and of the Chinaman 

not alittle ; but of the Kaffir races our knowledge is 
small. _ Yet in number they are eight or ten times 
as great as the white inhabitants, and this—an in- 

creasing preponderance—may in time give rise to a 

state of affairs as difficult to handle as is the negro 

question in the United States. We therefore 
welcome this little book as a sign of awaken- 

ing interest in the native and his affairs, and as a 

recognition that.the South African: administration 

has a problem to face—quite apart from the now 
burning question of Chinese labour—the gravity of 
which it is difficult to over-estimate. - 
Mr. Davis’s portion of the book falls naturally 
into two parts—the first dealing with the manners 
and customs of the natives, and the second with 
the labour problem in the mines... The first part, 
though possibly not of such present interest as the 
second, is, in our opinion, the more valuable. Mr. 

Davis is there dealing with comparatively uncon- 

troversial matters ; his attitude towards the native 

is a fair one, while his knowledge of native customs, 

&c., so far as we have been able to test it, is trust- 

worthy. The result is a quite readable and enter- 

taining history of the Kaffir. Mr. Davis points 
out the great difficulty in arriving at any inside 
knowledge of the native character—any knowledge 
apart from that obtained by mere observation— 
owing to the fact that the native has no representa- 
tive identity or ‘‘ soul,” and is difficult of approach 
by the ordinary European.. Nevertheless, Mr. 

Davis seems to have succeeded in getting under the 

skin, so to speak, in many ways; and his informa- 

tion as to the workings of the native mind and its 
results, always curious, and sometimes amusing, is 
well worth reading. 

The Kaffir—a name, by the way, which the native 

might with equal justice apply to the white man, 

since it merely means infidel—ought to be a happy 
man, for seemingly he has no history; he has 
never reached a very high state of industrial or 
intellectual development, and no traces have been 
found of his having degenerated from a higher 


The remains—ruins and_inscriptions—which 


quite distinct from the negro, and were probably 
left by colonists from other regions—possibly 


is to be found:in the old_ paintings of the now de- 
generate bushmen, to which Mr. Davis refers 
briefly. Rew 

There are so many types of native in South Africa 
that obviously it is difficult to: make any general 


very lack of imagination and speculation which 
has kept him intellectually at so.low a level may 
have something to do with this, His mental powers 
are considerable, but undeveloped. Mr. Davis 
says :—‘‘ All the marvels of civilisation are a one- 
day wonder to him, and his familiarity with a loco- 
motive or a telegraph dates from his first experi- 
ence. He would stoke an engine for years without 
seeking to discover the secret of its working ; be 
taught to take the whole: machine to pieces with- 
out connecting the piston-rod with the steam. 
Mechanically you po teach him anything ; scien- 
tifically you would find him a hopeless case.” And 
this seems to sum up succinctly many of the faults 
and the virtues of the Kafiir. 

He is robust, but not excessively muscular, and 
has great staying power; but, on the other hand, 
he succumbs to fevers or, organic diseases—even 
those which are endemic—which the average Euro- 
pean would throw off successfully. 

The religion of the Bantu races is a primitive 
form of ancestor worship; but of mythology or 
religious observance there are in reality very few 
signs. The Kaftir takes on a veneer of Christianity 
so quickly, and is so little able to exercise discrimi- 
nation in his beliefs, that distorted forms of -Chris- 
tian doctrines enunciated by natives. have been 
frequently taken for their traditional belief. Life 
in the Johannesburg compounds, as Mr. Dudley 
Kidd says in his recent book on the Kaffirs, soon 
does away with all relics of religion, and, we might 
add, of decency and health. * 

The one thing on. which. all..the natives are 
agreed is. a belief in the powers of magic, and, in 
the wilder districts the witch doctor is still a power. 
No amount’ of exposure of the imposture and 
stupidity of these men seems to have any effect on 
the native. They merely believe in the greater 
power for magic of the person who exposes the 
doctor. In this they aime class of. persons nearer 
home. ‘ 

Their ethical system, such as it is, seems to be 
founded on custom and policy rather than on any 
religious basis. As thus stated, this might, of 
course, be regarded as a sign of an advanced rather 
than ‘a primitive civilisation; but it can hardly be 
so in this case. Mission work is extremely diffi- 
cult with the Kaffir, as it is always more easy— 
from the propagandist point of view—to deal with 
hostility than with indifference. The native will 
accept everything told him by the missionary in the 
happiest way, and prove how much he has taken 
it to heart by going off at once to indulge in a 
séance with a witch doctor. An unconscious, dis- 
ciple of Mr. Herbert Spencer, he possibly feels 
that there is a germ of truth in both religions, so 
that it is good to stand well with the powers that 
be in both systems. 

Mr. Davis says, &propos of the conversion of the 
native :—‘‘The gospel of work must precede the 
gospel of religion. _ Daily labour, civilised habit, 
trousers, and familiarity with the civil laws pre- 
ee the ground for the seed.” He may be right, 

ut we hardly think this view will commend itself 
to any one who sees in Christianity something 
rather more—something. slightly higher—than a 
system for keeping the native clean and in a proper 
state of subjection to his European masters. Mr. 
Davis seems to be getting the cart rather before 
the horse ; a man may be industrious without being 


level. a Christian, but he can hardly be a good Christian 


without being industrious." And as for trousers— 


have been found in South and Central Africa have |they are hardly an essential part of the Christian 
been traced conclusively to peoples ethnically | religion. 


In discussing this question of missionary work, 


of Parliament, and the democratic labour unions of 
Great Britain,”- who, he says, make the employ- 
ment of natives in the mines their most particular 
business, and suggest that the Colonials are not to 
be trusted with affairs which so closely concern 
them: « But, as a matter of fact,.it is just these 
people who were the most strenuous advocates of a 








mentally with a “dy” used just previously, with|cises on the so-called lower races. Possibly that 








Politically, the native of to-dayis im arather chaotic 


the author goes a little out of his way to have a hit , 
Phoenicians. The one exception to this, perhaps, |at ‘‘the many religious societies, sundry Members . 
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ELECTRICITY WORKS OF MESSRS. SCHNEIDER AND CO., AT CHAMPAGNE-SUR-SEINE. 
(For Description, see Page 887.) 
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state. The oldtribal government is in.a state of 
disintegration. Along the Zambesi some few tribes | 
retain their ancient independence ; the Basutos and 

the Swazis are still in a state of semi-indepen- 

dence ; .Bechuanaland—under Khama—enjoys 

qualified autocracy; but in Cape Colony the tribal |- 
rule has been completely decentralised. Although , 
the tribal system has its advantages and has been 
kept alive by the Europeans to avoid general chaos, 
itis rapidly becoming an anachronism: Theautho- 
rity of the chiefs is a fast-vanishing remnant, classes | 
are becoming mixed, arid the increased facilities of 
communication are breaking down the old tribal 
boundaries. : Still, though civilisation, represented 
by mineowner and missionary, has done much to 
stamp out the distinguishing features of the native, 
yet most of his-social and political customs and con- 
ditions still obtain, modified to suit the times. 

In spite of the influences of Johannesburg: and 
Kimberley, the main and ever-increasing body of 
natives remain in a state, it seems, of ignorance 
and semi-savagery. What iis to be their future ? 
‘That-is the: problem, and -it is one which-few can 
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Fic. 3. View or Trstrnc-Room. 














Fic. 4; 440-Kitovo_t-AMPeRt SCHNEIDER ALTERNATOR: 
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DETAILS ‘OF ELECTRIC ARC. LAMPS AT DUBLIN. 


(For Description, see Page 890.) 
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contemplate with any confidence in the gett 
issue, 

We now come to Part II. of the book—that | 
dealing with mines and labour—and we confess we 
approach the subject with a certain degree of diffi- 
dence. Mr. Davis is, on the whole, a temperate 
advocate; but there are several points which he 
does not mention, and which seem to us to militate 
against his conclusions. 

We note, in passing, that he does not seem to 
have inuch idea of a great agricultural future for 
South Africa, The mines, he insists, are the heart 
and centre of South African trade ; and again, 
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‘‘South Africa depends on the’ prosperity of its 
gold industry.” 

As regards the scarcity of labour in the mines, 
the author hardly seems to:s t that white. men 
could not work them. Only that they will-not; 
and, in addition, that unskilled white labour is too 
expensive. This, we imagine, is at the bottom 
of a good deal of the outcry about the ‘work 
being unsuited to the European constitution: 
The pay is unsuited to the European pocket. 
‘* In the gold and d‘amond fields,” says Mr. Davis, 
‘the presence of native labour provided no 
necessity for European unskilled labour, and ‘the 
system which has developed is altogether based 
on an adequate native supply.” e goes :on 
in pointing out, the number of natives requited to 
keep things going :—‘‘ On the system at present in 
vogue in South Africa, every additional white man 
will require from three to five blacks,. directly: or 
indirectly ministering to his needs.” We can only 
say that, if this be a correct statement, it is not an 
argument in favour of increasing the supply of 
native labour (or labour other than white labour), 
but rather an utter condemnation of the system at 
present in vogue ; and until that system is changed 
for one in which the white man can support him- 
self, it is useless to look for any real prosperity in 
South Africa, even if the output of the mines should 
increase to an unheard-of and undreamt-of extent. 

A country’s prosperity is not measured by its 
nr aterial resources, nor even solely by its exports, 
but by the well-being and efficiency of its inhabi- 
tants: one in which the condition of existence for 
the white man is the employment of natives to 
provide necessaries for him is not one which can 
be called prosperous from his point of view. . Again 
Mr. Davis strikes a telling blow at the white man’s 
Africa. 

It should be noted, and the author adverts to it, 
that the demand for cheap labour is not confined 
to the mine-owners ; the farmers also ask for it, and 
it is difficult to see why one class should be unduly 
favouréd. It is, of course, arguable that a supply 
of Chinese labour to the mines would set free a 
considerable number of Kaftirs to work on the 
farms. But the Chinaman would still be a better 
and a cheaper worker for the farmer, and why 
should the latter be debarred from the privilege of 
cheap labour granted to the mine-owner ? And South 
Africa mined and farmed by Chinese labour under 
white overseers is hardly a prospect to be con- 
templated with equanimity. . 

As a matter of fact, though the importation of 
the Chifiaman is now an accomplished fact, it is by 
no means certain that the supply of native labour 
is exhausted. The fourteenth report of the Trans- 
vaal Chamber of Mines shows that Portuguese East 
Africa is practically untouched, and though Mr. 
Davis is of opinion that the whole available popula- 
tion will be insufficient to meet the demand in a 
few years’ time, there is certainly a considerable 
reserve at present not utilised.. It should also be 
remembered that with better sanitary conditions 
the supply of native labour might be considerably 
increased—a death rate of 70.6 per 1000 is hardly 
an incentive to the native to work in the mines, 
without considering its direct effect in depleting 
the number of workers. Mr. Davis recognises that 
things are notaltogether satisfactory, and he hasan in- 
tc restingchapter on the treatment of mining natives, 
with suggestions for ameliorating their conditions. 

We have left ourselves little space to speak of 
Mr. S‘ewart’s contribution to the book—on the 
native problem in West and West Central Africa. 
He gives some extremely interesting observations 
on religion, administration, and land tenure. One 
fact he remarks as certain to have great effects in 
the future, for good or evil, and that is, the spread 
of Mohammedanism, which is rapidly becoming the 
religion of West Africa—superseding fetishism and 
leaving nm room for Christianity. We are not sure 
that we agree with Mr. Stewart’s remarks on the 
origin of property in land, but the subject is too 
big a one to enter into here. 

Throughout the book the spelling ‘‘Kafir” is used. 
We have not adopted it, for although it is philologi- 
cally correct, yet ‘‘ Kaffir” is the recognised name 
for the South African native, and ‘‘ Kafir” is more 
conveniently limited to the native of Kafiristan. 





Electric Furnaces and their Industrial Applications. By 


J. Wright. London: Archibald Constable and Co., 
Limited. [Price 8s, 6d. net. ] 
Many and various are the ways in which electricity 
has been applied to the service of mankind, and 


' so rapid has been the p 





in each department 
that we are to-day apt to forget. that the. present 
state of affairs is the creation of but a few years’ 
time, and we already find it difficult to realise what 
were the circumstances prevailing before this 
remarkable agent became available for the purposes 
to which it is now turned. One may learn an in- 
structive lesson by studying the history of any one 
‘branch of practical electrical science, and noting 
the changes, social and industrial, which have 
resulted from its development; and perhaps for 
such a study no part of the electrical field presents 
a more interesting story, particularly in respect of 
rapidity of progress, than that which is concerned 
with the usc of the electric current for the purpose 
of obtaining high temperatures. Although Sir 
William Siemens published a description of ‘an 
electric furnace in 1880, and pointed out that it 
might be used for commercial purposes, it was not 
until the early ‘nineties that good practical re- 
sults were obtained ; but since then progress has 
been’ so rapid that several old industries have been 
revolutionised, and several new ones created. 
There is much literature on the subject scattered 
throughout the pages of technical journals for the 
past ten years, and the Patent Office records indicate 
that the new field has attracted many workers, who 
have shown great ingenuity in devising practical 
furnaces for use .in commerce ; but information in 
this form is not readily available for the student, and 
it is therefore satisfactory to have to chronicle the 
appearance of a text-book containing a compre- 
hensive record of what has been accomplished, and 
explaining the details of the different mechanisms 
invented in the process of evolution of the various 
modern types of electric furnace. 

The author of the present volume has gone 
thoroughly into the subject, and has made a very 
useful compilation from the existing literature, 
showing the more important types of furnace in 
the different industries, and discussing their actual 
results and their possibilities for the future. The 
theory of the processes involved is here made sub- 
ordinate, attention being confined mainly to the 
practical results ; but in a chapter near the end of 
the volume the author discusses ‘‘ Efficiency and 
Theoretical Considerations,” and gives there the 
formule for furnace temperatures enunciated by 
various writers. 

After discussing in separate chapters the two 
main types of electric furnace—the arc-furnace and 
the resistance furnace—the author takes up in turn 
the different manufactures in which they are used, 
explaining the application of the electric furnace to 
the production of iron and steel, and to the manu- 
facture of calcium carbide, phosphorus, glass, and 
other commercial commodities. He then discusses 
the electrolytic furnace—that is, the type in which 
a fused electrolyte, as distinguished from an 
aqueous solution of the electrolyte, is present— 
and under this head deals with the manufacture of 
alumivium, sodium, calcium and strontium, zinc, 
and other metals. As an indication of the author’s 
care to bring his work up to date, we may mention 
that a description is here given of the Swinburne 
and Ashcroft ‘‘ chlorine smelting process,” which 
has very recently been brought out commercially, 
and is now attracting some attention. The same 
desire to include the most recent developments is 
also made evident in other chapters. 

Of the remaining chapters mention may be made 
of that on ‘‘Laboratory Furnaces and Experimental 
Research,” and of the final chapter in the volume, 
which gives an interesting account of some recent 
forms of apparatus for the measurement of furnace 
——— by electrical means. 

The author has, of necessity, made fairly exten- 
sive. use of the writings of others, but he has been 
careful to give the sources of his information ; and 
by doing so, he not only does justice to these others, 
but helps the reader..by directing him to the 
original communications. The book will, we 
believe, be found very serviceable to those in- 
terested in the subject. It is copiously illustrated 
with sectional drawings, and is well printed. 





Einrichtung und Betrieb eines Gaswerks. By A. SCHAFER. 

Munich and Berlin ; R. Oldenbourg. [Price 9 marks. ] 
It is always difficult to make up one’s mind in how 
far a technical manual satisfies reasonable expecta- 
tions. Managers of gas works, for whom this 
volume is especially intended, may feel inclined to 
put it on the shelf after having glanced at its four 
plates of gas-retort benches ; but if they read for 








an hour or two, they will find the subject treated 
by an engineer, evidently of considerable practical 
experience, ona broad comprehensive basis, in an 


instructive manner. There is no room in a book 
of this size for special details. But as No. 3 
of Messrs. Oldenbourg’s ‘‘ Technische Hand- 
bibliothek,” the volume appears very acceptable. 
It is a real treatise on the subject, dwelling’ more, 
perhaps, upon the general principles and upon 
maintenance and control of the plant than upon 
constructive and special analytical features. The 
book has its limitations, of course. _ It*is distinctly 
German to start with. -The author ktiows German 
practice, and confines himself to it. Two methods 
of recovering cyanides in the wet are mentioned, 
for instance, those of Foulis and of Bueb, 
but only the latter is explained. Among his 
chief authorities are F. Fischer and Bunte ; nobody 
will take exception to those names.’ The quotations 
—which are not frequent—are from German books 
and periodicals like the Journal fiir Gasbeleuchtung. 
But as the Germans are not more backward in gas- 
making than they are in other technical branches, 
that restriction is not of serious importance. 

The arrangement of the book is excellent. The 
author opens with a description of the process or 
machinery in question, passes to remarks on start- 
ing the operations, and then dea!s with the control ; 
in this latter chapter we find references to laboratory 
tests and the requisite apparatus. Thus he does 
not commence with the properties of gas; the 
section on gas analysis and testing comes in its due 
place, at the end of the description of the works 
and before the distribution in towns. Air is some- 
times admitted into the gas, before purification, 
in definite proportion in order to reduce theo 
bulk of iron oxide required for purification ; 
the result has been very satisfactory at Karlsruhe, 
for instance. An analysis for oxygen becomes 
necessary in such cases, and Lubberger’s modifi- 
cation of Winkler’s test is explained in con- 
nection with this process. As a rule, we find 
description of one typical apparatus or process. 
For the sulphur test of coal, Eschka’s method is 
recommended ; for the calorimetry, Fischer’s ; and 
for the gasification test, Leybold’s apparatus. This 
is, on the whole, sufficient. When we come to gas- 
generation, however, reference to more than the 
furnaces of the Stettiner Chamotte Fabrik, for- 
merly Didier, might be desirable. Again, of retort- 
charging apparatus we notice only Eitle’s, of Stutt- 
gart. But as the author is strongly in favour of 
inclined retorts, he did not waste space on descrip- 
tions of machines for horizontal retorts; and, in 
any case, too much detail should not be looked for 
in a book of this character. The author does not 
discuss the question whether the hope of recover- 
ing the cyanogen justifies complication and addi- 
tional outlay in plant. But that, again, is a special 
problem which has been much ventilated of late, 
and which concerns the designer more than the gas 
engineer and manager. For these, however, more 
literature references and a better index would be 
welcome. The so-called name and subject-matter 
index hardly contains any names at all ; we have at 
least looked in vain for most of the names mentioned 
in these lines as connected with certain processes. 
Wealso notice that the problem of the spontaneous 
ignition of coal, as stored in gas works, practically 
refers only to Richter’s researches and Fischer's 
investigations and summary ; a date should have 
been added for Richter. The language is commend- 
ably concise and clear. It is in a few instances only 
that Mr. Schiifer deviates from the cool matter- 
of-fact statement. He suggests that the complex 
molecules into which~carbon breaks up during 
distillation might be likened to living beings, pro- 
vided with powerful tentacles; and when in the 
introduction he speaks of the huge glowing sun 
shining through the. forests of green and golden 
hues of the carboniferous period, he seems to re- 
member the fanciful pictures of school-rooms and 
extension lectures. ut he is right in pointing 
out that our knowledge of the formation of coal 
remains very hypothetical, and that we have no 
proof of there being any carbon as such in coal. 
We can recommend his manual. 


Testing of Electro-Magnetic Machinery and other Ar- 
ratue. By Brrnarp Victor SWENSON, of the 
Jniversity of Wisconsin, and Bupp FRANKENFIELD, 

of the Nernst Lamp Company. Vol. I.—Direct Cur- 
rents. 1904. London: Macmillan and Co., Limited. 
[Price 12s. 6d. net.] : 

Tus work is intended'for the use of students in 

college laboratories, and the scheme adopted by 
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the authors. is based upon the course followed in 
the dynamo laboratories at, the University of Wis- 
consin. ‘The complete work will comprise two 
volumes, one dealing with direct-current machinery, 
the other with alternating-current machinery. At 
present only the first volume is before us. 

Before proceeding to the description of particular 
testing experiments, the authors give a general 
discussion of the methods which should be followed 
in preparing to make tests, in noting the results 
obtained, and in writing reports on the investiga- 
tions. The advice they give is very practical, and 
by adopting it and following it attentively in the 
course of their work students will acquire habits 
of self-reliance, of exactness of measurement and 
thoroughness in detail, ‘and will also learn to do 
their work intelligently, with a full. appreciation of 
the theoretical principles underlying it. This pre- 
liminary discussion includes also a description of 
the principal measuring instruments used in tests. 
As is natural in an American-text-book, most of the 
instruments kere described are of American make. 

From this general discussion the authors pass to 
puticular tests, following practically uniform pro- 
cedure in each case. The plan they have adopted 
is as follows :—At the outset, a list of references to 
works dealing with the particular test is given. 
Then the object of the experiment is stated shortly, 
and thereafter a few paragraphs are devoted to a 
concise discussion of the theory underlying the 
experiment, and of the method adopted to carry it 
out. The apparatus required is next considered, 
and advice is given as to the attention to be paid 
to particular details in connections, and generally 
as to the precautions which must be taken. The 
data and curves, which it will be the duty of the 
student to prepare, are then described. At the 
end of each experiment, with but few exceptions, 
questions are asked bearing upon the matters 
which have just been discussed, but calling for in 
dependent thought and careful observation in the 
student. In this way the teacher may test how 
far the student has appreciated the principles of 
his experimental work, and may encourage him in 
pursuing for himself the line of thought to which 
he has been led by that work. 

We need not enumerate here the actual tests 
with which the authors deal. There are 96 ex- 
periments in all, and together they form a very 
complete course for a well-organised laboratory 
for testing dynamo-electric machinery. The plan 
of the work is well conceived, and its execution is 
such as to make the book one of great usefulness 
to teachers and students ; while to engineers in 
the testing departments of manufacturing firms it 
will be of value as a work of reference. 
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* | machine-tools.are driven in sets. 


Tustanidecteung. Von Buxanoe, Fret ibersete| MESSRS. SCHNEIDER AND CO.’S NEW 


ELECTRICITY WORKS. 
Messrs. SCHNEIDER AND Co, have recently com- 


works at Champagne-sur-Seine, near Fontainebleau, 


to the east by the Paris-Montereau Railway, and to 


The Dynamics of Particles, and of . Rigid, Elastic, and | the west by:the Seine. A branch line connects the 
Fluid Bodies, being Lectureson: Mathematical Physics.| works. to the Paris-Lyons-Mediterranean Railway, 
4 ArTsuR Gorpon Wesster, Clark University, | and.to a wharf that has been built on the right bank 
Worcester, Mass. Leipzig: B. G. Teubner. [Price | of the river., The main building is 555, ft. long and 


164 ft. wide, with a central and two side bays.. There 
are six other shops, 164 ft. long and 82 ft. wide, 
karranged as shown in the plan, Fig. 1, page 834, the 


CG Basan) references to which are the following :— 


A. Offices. 

. Main building.” : 

Painting-shop ; packing'and delivery-room. 
. Pattern-shop ; wood and pattern stores. 

. General stores. 

» Winding-shop. ' 


mE DOS 


The National System of Political Economy. By F Rtepricu = G!:Tool-room ; smithy and boileramiths’ shop. 


ili ° HY Shop for the manufacture of switchboards and 

‘] oo +S) -e fittings. 

|43 .-1+ Timekeeper’s lodge. 

i}. J. Armoured concrete water. reservoir; capacity, 
22,000 gallons. ; 

K, Works manager’s house.” .' ° 

-L. Chief clerk’s house. 

M. Power house, 


The object in dividing the sho , as ig shown inthe 


Protection in Fraiwe. By H. O. Meredith. London: plan, was to separate each branch of manufacture, and 


to diminish the risks in case of fire; The masonry 


B.C E. ‘Melbourne, Sydney, and Perth: Critchley is throughout of millstone, quarried in the district. 


The central bay of the main building, ‘shown in the 
view, Fig. 2, contains the heavy machine-tools, and is 


A Record of the Baltimore Conflagration, F.bruary 7 and | used for the construction of the larger dynamos ; it is 


served by three 25-ton overhead travellers. It covers 


Sacus, F.R.S, Ed.- London: The British Fire-Pre. | also the testing-room, which is separated from the engi- 


neering shop by a partition. A portion of the testing- 
room is illustrated in Fig. 3. The smaller dynamos 


By H. H.. Harrison. London: Percival Marshall | are manufactured and:erected in one of the smaller 


side bays; the other is set apart for making the 
stampings. The twonarrower bays.are served each by 
two 5-ton overhead travellers... . 

The current for driving the. machine-tools and:over- 
head travellers is generated. in the power-house 


Private-House Electric Lighting. By Fruperioc H. Tay- which, as shown in the plan, Fig, 1, is located in close 
LoR. London: Percival Marshalland Co. [Price 1s. a) prose to the River Seine. . It- contains four 250- 


orse-power gas-engines of the Delamarre-Deboutte: 


by, Witttam H. Fowtrr, M. Inst. C.E. Manchester : | ville -Schneider system, supplied with producer-gas. 


The engines. are coupled. direct to 500-volt ‘con- 
tinuous-current dynamos, provided with two commuta- 
tors. The water for cooling the engine pistons and cylin- 


aluminium, carried on iron posts. The distribution 


LV.,_CLVI., CLVIL., CLVIII., and subject-| is on the three-wire system; the motors in the shops 
matter index, Vols. CLV. to CLVIIL., Session 1903-| are 220 and 440-volt phew atiag The gavengines are 


started by acting on the flywheel, or by allowing the 
dynamo to-run momentarily as a motor, supplied with 


"| current from a storage battery. The latter is used for 
The Naval Constructor: A Vade Mecwm of Ship Design current supply to the works at night time and when 


the power-house is temporarily idle. 

As a result of tests made at their Creusot, works 
with reference to the power absorbed in transmissions 
and gearing, Messrs. Schneider and Co. decided to 
drive: by separate motors all machines the power of 
which exceeded one horse-power. - This plan is attended 
with many advantages : it allows a better arrangement 
of the machines, and is conducive to a greater output 
and to an important saving in power.' . The smaller 

The main building also 
contains.a number of portable machine-tools for ‘plan- 


of dyngmos. : 

One of. the Schneider class of machines is the,““S”. 
type of continuous-current dynamo. ‘The magnet-frame 
is of cast steel of high permeability. The pole-pieces 
are cast with it, and are: radially slotted; on these. 
are bolted the cast-iron pole-shoes. : The “armature is’ 
drum wound ; the ends of the copper-bar windings are 


The armature has a peripheral speed of 17 to 30 metres 
(56 ft. to 98 ft.) per second, according to its size, 
but it can easily withstand double the normal spé 
momentarily. The dynamo, curves of which are given’ 
in Fig. 5, is a 133-kilowatt, 105-volt machine, when: 
running at 280 revolutions. It develops 160 kilowatts 
at 340 revolutions. The armature has 176 grooves, and: 
the’ commutator as many segments. Current is col- 
lected: by 112 ‘carbon brushes, diyided over. eight 
‘brush-holders. The efficiency of the machine is the 
following :—93.4, 91.7, and 87.7 per cent, under full 
load, half load, and quarter load respectively. Dy- 
namos of this type are built by the company for powers 
ranging from 25 to 250 horse-power. 

Fig. 4 represents a Schneider 440-kilovolt-ampere 





pleted the ‘installation of new electric construction. 


ders, and that required for.the producers, is delivered ' 
by two duplex pumps, which draw from a well near’ 
Twenty-first annual issue. London: Charles Griffin | the river; the pumps discharge at the rate of 20,000 
gallons per hour. They supply also the reservoir ' 
Minutes of Proceedings of the Institution of Civil Engi-| shown in the plan. Current for lighting and power is 
neers, with other Selected and Abstracted Papers. Edited | distributed to the different shops by aerial lines of 


ing, drilling, and boring the heavier component parts - 


soldered and held down by brass sheaths and by rings.’ ° 
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WOODWORKING MACHINERY FOR RAILWAY -CARRIAGE ' BUILDING. 
CONSTRUCTED BY MESSRS. JOHN: PICKLES AND SONS, ENGINEERS, HEBDEN BRIDGE, ‘YORKSHIRE. 








alternator, the characteristic curves of which are | 
given in Fig. 6. The constants of this machine are 
the following :— 


Volts between phases... 5000 
Amperes per phase 51 
Revolutions per minute ‘ie 230 
Frequency—Periods per second te 50 
The magnet is of the flywheel type, on the rim of 


which are bolted the cast-steel pole-pieces. It is 
keyed on the pulley-shaft. The magnet winding con- 
sists of naked copper strip helices, separated by paper 
insulation. The coils thus formed are fixed to the 
polar shoes by two screws. They are connected 
together in series and can withstand an exciting cur- 
rent of 150 amperes and 80 volts. The ends of the 
magnet circuit are connected to two brass rings, to 
which the exciting current is led by carbon brushes. 
The fixed armature consists of a cast-iron frame in 
two parts, which rests on a base-plate, the latter fitted 
with the bearings for carrying the magnet-shaft and 
the exciting dynamo. Ventilation spaces have been 
provided in the armature; in the armature winding 
ample space has also been left betwen the cables and 
between them and the frame to prevent short circuits. 
The terminals are brass blocks on porcelain insulators. | 
The exciting dynamo has the following constants :— 





Volts 80 
Amperes mp sis 150 
Revolutions per minute 230 











WOODWORKING MACHINERY FOR 
RAILWAY CARRIAGES. 

Tue illustrations on this page represent two examples | 
of heavy woodworking machinery recently constructed | 
for the use of builders of railway carriages, wagons, | 
and other work involving the use of large ~timber. | 
The machine shown in Fig. 1 is designed for cutting | 
tenons in the timber framing for railway vehicles, and | 
will cut either single, double, or treble tenons. The | 
cutters are mounted on a horizontal spindle carried by | 
a headstock, which can be travelled up and° down a | 
slide by means of a rack and pinion, actuated by a) 
hand-wheel. For cutting square tenons the slide is | 
vertical, though it can be inclined at any angle by | 
means of a toothed quadrant to cut diagonal tenons. | 
The timber is cramped on a compound rest, having | 
longitudinal and traverse m tion, and the rest is also | 
arranged to swivel for the purpose of bringing either | 
end of the timber under the cutters. This ensures | 
exact similarity between all timbers tenoned at one | 
esse of the machine, without the trouble of mark- | 
ing off, <r tenons up to 12-in. thick can be cut 
at both ends of the timber without removing it from 
the machine. The counter-shaft is placed behind the 
machine, and has self-oiling bearings, belt-tension | 
gear, and the usual fast-and-lodse pulleys. 
The second machine, illustrated in Fig. 2, is a six- 
indle vertical boring-machine of massive construc- 
tion. Each spindle carries a different sized auger, 80 
that a large range of holes can be drilled without 
changing the bits so frequently as is necessary in 











Fic. 1. Trnonrnc-MacHINE 











Fic. 2. Six-Spinpite Vertica, Dritting-Macaine. 


machines with one or two spindles. The six spindles | ‘with the independent belt-drives, largely increases the 
are divided into two sets of three each, with a sepa-| capacity and driving power of the. machine. The 
rate headstock and belt-drive for each set. Each head- | timber is carried on horizontal rollers and cramped 
stock can be adjusted across the timber by a rack- | against vertical rollers. The rollers may be worked 
and-pinion motion work a large hand-wheel, inde- | either by power or by a hand-wheel in either direction, 


ed b 
ently of the other rete bora and this, together | causing the’ timber to travel longitudinally. Two 
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WEIGHT oF TENDER IN WORKING ORDER. 


On front wheels 


Tons Cwt. 
14 0 


5, middle wheels 12 14 
,», trailing-wheels 13 14 
Total ... ind 40 8 
TENDER. 
Wheel-Base : Ft. In. 
From front buffer beam to centre of 
leading wheels oe cae a “4 
From centre of leading-wheels t» 
centre of middle wheels... oe 6 6 
From centre of middle wheels to 
centre of trailing-wheels ... ‘ 6 6 
From centre of trailing-wheels to 
back buffer beam ... vas na 4 3 
Wheels (Steel) : 
Diameter of wheels on tread 4” 3 
Thickness of tyres : 0 3 
Axles (Steel) : 
Diameter of bearings ... 0 6 
Length of bearings... 0 11 
Diameter of wheel seats 0 7 
Length of wheel-seats... bsg ase 0 68 
Distance between centres of Learings 6 7 
Frame (Steel): 
Distance between inside frames __... 4 3 
Thickness of inside frames ... oe 0 O4 
Distance between outside frames 5 11} 
(ts 


Thickness of outside frames... * 0 
Capacity of tank s ... 8250 gallons 
Coal space ...800 cubic feet, or 

64 tons 








have overhanging brackets of artistic design, into 
| which is worked the foliage of the shamrock, and 
| weigh not less than 30 cwt. each. The height to arc 
| is 20 ft. 6 in. Over 400 new posts were erected, and of 
| the 81 ‘old posts the upright pillars were retained, and 
| new brackets to match those of the new posts have 
jbeen provided. The aormal length of the roots 
| below. the surface of the ground is 4 ft. The base 
|is bedded upon freshly-made concrete, and the hole 
|is then filled in and well rammed home. Con- 
siderable difficulties were met in the older por- 
tions of the town, owing to the streets in these parts 
of the city being honeycombed with cellars, many 
| of them in disuse, and unknown to the residents them- 
|selves. In many cases it was therefore necessary to 
| cut through these cellars, and build brick or concrete 
| columns upon which to rest the posts. In other cases 
| where cellars were in use, and could not be disturbed, 
| it was necessary to employ posts with shorter roots, 
|and there are some forty posts having roots of 1 ft., 
|2 ft., and 3 ft. In these cases the base of the root is 
| extended to as much as 2 ft. square, and in the 2-ft. 
|and 3 ft. roots adjustable flanged collars have been 
| fitted between the bottom of the post and the root to 
| form an additional fixing, the concrete being carried 
| right over these flanges. 

| The lamps are provided with lowering gear, so that 
each lamp is trimmed from the ground. The weight 
of the lamps is 65 1b., and a flexible cable composed 
}of six strands of ten wires each of 0.015 in. dia- 
| meter is employed for raising and lowering the lamps. 
This wire is built upon a hempen core, well soaked in 
| oil. The wires pass from the winch, which is in the 
| base of the pillar, up the stem and out at a point 


CITY OF DUBLIN ELECTRIC LIGHTING. | below the bracket between two 3-in. brass pulleys. 
In proportion to their area and population the City | These are so arranged that the inner pulley and the 
of Dublin and the adjoining townships probably | aperture through which the wire emerges are kept 


possess a greater number of electric arc lamps than any | 
other city in the United Kingdom, and already in| 
1900 the Rathmines suburb had. installed 108 arc} 
lamps for lighting the streets there. When the recent | 
scheme for supplying the City of Dublin with elec- | 
tricalenergy was adopted in 1900, whereby electricity | 
is generated in bulk at Pigeon House Fort, some three | 
miles from the centre of the city, and transmitted 

thence at extra high tension to transformer stations, 

the adequate lighting of the streets by arc lamps formed 

one of the leading features. 

The three-phase alternating current, at a pressure of | 
5000 volts, is changed by motor generators at Fleet- 
street to continuous current of 1000 to 1100 volts 
pressure for the arc-lamp circuits. From Fleet-street 


the arc-lamp mains pass to five sub-stations (one of | 


waterproof. The wire passes from this point across 
the underside of the bracket in an inconspicuous 
manner, and enters the bracket tube over another 
pulley just above the nipple. The winches, of which 
we show an illustration in Figs. 2 and 3, are 
provided with double pawls. When the point of 
one pawl is resting at the bottom of a tooth, the 
other is in the centre of another tooth, and in this way 
it has been possible to use a fairly coarse pitch for the 
teeth while obtaining delicate adjustment. The 
handles (see Fig. 4) are detachable, and these are 
carried round by the trimmers. When the spindle 
of the hand'e is thrust right home, cams are opened, 


| which raise the pawls, and similarly when the handle 
is withdrawn the pawls automatically bear upon the 
teeth of the winch. 


The possibility of the lamp fall- 





Fic. 


which is situated at Fleet-street itself), where regu- 
lating resistances ure provided. There are twenty- 
three circuits, composed of lamps ranging in number 
from twenty to twenty-two per circuit. Upon the 
longer circuits it has been found necessary to adopt 
starting resistances ; for although the resistance of the 
cables was equivalent in ohmic value to the artificial 
resistance which would be added were the circuits 
shorter, the result in starting up was not the same. 
The long circuits, though of the same resistance as 
the short circuits with artificial resistances, allowed 
the passage of a much larger current at the moment 
of starting up on account of the capacity of the cables ; 
but the employment of starting resistances has got 
over the difficulty. 

The posts, one of which is shown in Fig. 1, page 885, 





11. 


ing through careless usage of the winch is thus largely 
provided against. The rim of the wheel on the winc 
handle is of aluminium, and is rounded and polished, 
being used by the trimmers as a hand-brake when 
lowering the lamps. 

In addition to the winch, the base of each lamp 
column contains an isolating switch, shown in Figs. 2 
and 3 directly below the winch. These are mounted 
upon china bases and have china contact-carriers, the 
whole being contained in weatherproof iron cases. The 
switches are worked by steel keys encased in ebonite. 
The function of these switches is to bridge over a lamp 
which it may be wished for any reason to cut out of 
circuit. No substitutional resistances are employed 
upon this installation, and in practice it has been 


found that lamps burn equally well when two or even ' 





more lamps are cut out of a 20-lamp circuit. The line 
resistances for the lamps are shown in elevation and 
plan in Figs. 6 and 7. i 

The lamps themselves are of Veritys’ double-carbon 
type, constructed to burn 32 hours with 10 amperes. 
The cylinders and corona ate of coppér, and the 
globes are opalescent, of 20 in. in diameter. Each 
circuit is fitted with double-pole fuses, with an auto- 
matic cut-out having ‘carbon faces, shown in outline 
in Figs. 5, 8,9, and 10. One of the circuit boards, 
carrying the fuses, cut-outs, and resistances, is shown 
in Fig. 11, annexed. The specification as regards the 
burning of the lamps was particularly severe, 3 per 
cent. being the maximum potential difference allowed 
across the terminals of any lamp. In practice this means 
that each lamp on these long series must burn within 
14 volts up or down; but this result has been satis- 
factorily accomplished by the makers of the lamps. 
The number of lamps reported out during the past 
nine months for any cause has averaged less than 4 per 
cent. per night. -In Rathmines, where the Verity 
lamps burn nine in series on 460 volts, and are of the 
single carbon type, only 17 lamps have been reported 
out or burning badly in six months. 

The contract for the whole of the arc lighting, in- 
cluding pillars, lamps, and all accessories, was let to 
Messrs. Veritys, Limited, who had ‘already carried out 
the installation at Rathmines. The electrical portion 
of the work, including the arc-lamps, switches, resist- 
ances, and gear, has been made throughout at their 
works at Aston, while Messrs. Walter Macfarlane and 
Co., of Glasgow, were sub-contractors for the posts, 
and Messrs. Porte and Co., Dublin, for the fixing of 
the posts. The total contract was for 500 double 
carbon arc-lamps, and is believed to be the largest 
street-lighting order for arc-lamps ever placed at one 
time. 








TRIALS OF THE TROOPSHIP 
‘* DUFFERIN.” 

TuE troopship Dufferin, built and engined by Messrs. 
Vickers Sons and Maxim, Limited, at their Naval 
Construction Works, Barrow-in-Furness, for the Royal 
Indian Marine, completed on the 23rd inst. her official 
steam trials, and will leave in about ten days for 
Bombay. The prescribed trials were six runs over the 
measured mile at’184 knots, with six hours’ continuous 
steaming at full speed. These tests took place on 
the measured mile at Skelmorlie, on the Clyde, 
the vessel being loaded to her full displacement of 
7340 tons, the draught being 19 ft. A mean of 
mean speed of 18.897 knots was attained with the 
engines indicating 9975 indicated horse-power. The 
six runs showed remarkable uniformity, as is indi- 
cated by the following details ; — 


Mean Mean 








_ o1tinng | indicated Time. Speed 
Rev olutions. Horse-Power. 
min. sec. | knots 
First run ..) 117.0 9,421 812 | 18.75 
Second rup 117.3 9,935 31l¢ | 1883 
Thirdrun.. 118.6 10,365 3 9% | 19.008 
Fourth run 118.4 10,135 3 104 18.898 
Fifth run .. 117.8 | 10,167 3 108 19 
Sixth run .. 117.6 | 9,827 3 10} 18.872 


On none of the runs was the speed less than that 
contracted for, while at no time did there seem any 
reason why 19 knots should not be maintained for an 
indefinite period. The mean results, so far as engine 
performance, are given in the first column of the 
appended table, while the averages of the hourly read- 
ings on the six hours’ test are set out in the second 
column. It will be noted that the mean power was 
9881 indicated horse-power, and this was maintained 
very easily and steadily, a characteristic of the design 
of engines being their ample bearing-surfaces. 


Full-Speed Trials of R.I.M.S. “‘ Dufferin.” 











|Mean of Six Runs; Mean of 
| over Measured | Six Hours’ Sea 
| ile. | Trial. 
| | ost 
Mean steam in boilers. . | 177.38 | 177.5 179 179 
» » at engines | 175.6 1757 178 178 
» air pressure es =| 2 2 2 2 
Mean cut-off in M.-P. " 2 
cylinder ‘s Py --|70.8 p.c. 70.4 p.c. 71.4 p.c. 70.8 p.c. 
Mean vacuum .. ° ++} 25.3 26 26 
» revolutions os) Raeee 118.1 115.2 116.3 
( High | 77.48 75.34| 798 78 
Mean pressure! Intermediate, 324 32.5 | 326 33.6 
in cylinders | Low 148 1464 148 | 135 
i High | 1560 1596 1575 | 1554 
Pha gponmc {- rn 1604 1614 «15681645 
orse-power || Low | 1819 | 1852 | 1819 | 1690 
Total indicated horse-power..; 4983 | 4992 | 4992 | 4889 
Gross total indica’ horse- I 
‘ & 7 9975 9381 


power .. 
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We described the ship in connection with the launch 
(see page 379 ante), but here some reference may be 
made to the special fittings since added to the ship, 
which, by the way, was designed by Sir Edward Reed, 
K.C.B., the Consulting Naval Architect for the Royal 
Indian Marine. Built primarily as a home trooper, the 
Dufferin is fitted va adapted in every way for the 
transport of native troops as well as European and for 
ordinary trooping service in India. It is a satisfac- 
tion to note that in her everything has been done to 
insure the comfort of ‘‘Tommy Atkins” while afloat. 
Although 100 ft. longer than the Warren Hastings, 
built about twelve years ago by the same firm, the 
number of European troops carried is the same—viz., 
1100—the additional size allowing for the increased and 
improved accommodation now demanded for all ranks. 
Steam heating-pipes are fitted throughout the living 
spaces below the spar-deck, and electric radiators in 
the officers’ cabins, smoke-room, &c., above this deck. 
The ventilation of a ship of this class presents very 
considerable difficulties, more especially as it is im- 
perative to keep the decks clear of ventilating-cowls 
and other obstructions for the massing and drilling of 
troops. This consideration has led to the adoption of 
artificial ventilation by means of electric fans through- 
out the troop spaces, hospitals, stores, &c., with the 
result that the spar-deck on each side is absolutely 
free from obstructions of any sort for a length of 
over 250 ft. A special feature is also the fitting of 
square ports on the sides of the hull throughout the 
saloons and cabins on the main deck, and throughout 
the troops’ spaces, hospitals, and women’s quarters on 
the troop-deck. These square ports are fitted with 
sliding glass sashes, and along the troop-deck with 
sliding jalousie blinds as well. Special arrangements 
have | ns made for opening and closing the troop- 
deck ports from inside the ship. The panelling in 
the saloons, music-room, smoke-room, &c., is of hard 
wood throughout; and the cabin fittings generally, 
while being of quiet and good appearance, are 
strong and durable. The decks and other wood- 
work of the ship are, with few exceptions, of 
Burmah teak, light wood being unsuitable, for 
many reasons, in the Indian climate. The sani- 
tary arrangements are very complete, and marble 
baths are fitted for the ship’s officers and _first- 
class passengers. A large hot-water tank supplies 
these and other baths with hot salt water. Fresh and 
cold salt water are also laid on. A large copper fire- 
main extends from end to end of the ship, with frequent 
nozzles, and with a length of indiarubber-lined hose 
at each nozzle. The cooking plant is extensive, 
there being four special ranges for native troops in 
addition to the galley ranges ordinarily arranged 
for passengers, European troops, and crew. Large 
cold-storage-rooms for meat and vegetables, cooled 
on the CO, gas principle, and an ice-making plant 
are also fitted. For ready use a provision store 
and ice-room have also been placed on the main deck. 
A special cooled, filtered drinking-water service has 
been laid on to the pantries and bars. A soda-water 
machine has been fitted in a separate compartment 
on the orlop deck adapted for filling either syphons 
or glass bottles. There is also a bottle-washing 
machine. The store-rooms, which are numerous 
and large, are constructed with stamped steel and 
netting to allow of a free circulation of air throughout 
them. 

The hospitals for troops and women are fitted up 
complete in accordance with the latest troopship 
practice, with all the usual cots, cot lifts, electric 
tans, portable electric lamps, electric kettles, electric 
heater for steriliser, &c. A special hospital for the na- 
tive crew has also been arranged and similarly fitted. 

Admiralty practice has been adopted largely as 
regards ship’s fittings and outfit, of which the follow- 
ing may be mentioned :—Electric lighting, wiring, and 
fittings, fire-main, water-tight doors, sluice-valves, 
night lifebuoys, compasses, voice-pipes, hand-pumps, 
masthead and gravity signalling lamps, semaphore, 
mess-tables and stools, and helm signals. The electric 
plant consists of three compound closed-in engines, 
directly coupled to 50-kilowatt dynamos, also made by 
the Vickers Company. The voltage is, as in recent 
Admiralty practice, 100. The searchlight projector is 
portable, and is adapted for use in the ordinary way, 
or for being hung over the bows in a cage, for navigat- 
ing in the Suez Canal. A powerful are light for 
anchoring purposes in the Suez Canal is also supplied. 

The ship has been fitted with Rothwell’s patent 
davits and boat-chocks, which greatly facilitate the 
getting out of the boats ina time of emergency. In 
accordance with the latest and best mercantile practice 
in this country and in Germany, the Stone-Lloyd 
system of controlling the water-tight doors of the ship 
from the bridge has been adopted. 

The ship has been designed for use as an auxiliary 
armed cruiser in time of war, and is adapted to mount 
eight 4.7 in. quick-firing guns and a number of guns 
of smaller calibre. Special water-tight compartments 
have been arranged for the fitting up of magazines 
when desired, these spaces in ordinary trooping service 


Tbe Dufferin, unlike the previous troopers built | 
for the Royal Indian Marine, has been completely 
fitted up in this country with all troop fittings, includ- 
ing mess-tables and stools, sea kit-racks, accoutrement 
hooks, sleeping-boards, hammock-bars and hooks, mess- 
racks, &c., so that on her arrival in India she will be 
ready, in all respects, for commissioning. 








‘**CHEAP STEAM PRODUCTION.’ 

To THE Eprror oF ENGINEERING. : 
Srr,—We have read the letter from Mr. Leng in your 
last week’s issue, in which he asks whether the cost of 
2s. 4d. for evaporating 1000 gallons of water can be 
beaten. In reply, we send you particulars of a test 
carried out at Messrs. James Oakes and Co., Riddings 
Collieries, near Alfreton, on April 19, this year, the plant 
consisting of a Lancashire boiler fitted with two patent 
hot-air furnaces supplied by the Hot-Air Furnace Com- 
pany, of Birmingham (whom we represent), and one 
of our down-take superheaters : — 





1. Size of boiler ... 8 ft. diam. hy 
30 ft. long 
2. Average boiler pressure ... a 80 Ib. 
3. Temperature of saturated steam 324 deg. F. 
4, * superheated steam 6540 ,, 
5. Degrees of superheat .... eis | 
6. Temperature of feed-water enter- 
ing economiser ... ak pedir sae 
7. Temperature of feed-water enter- 
ing boiler... - ».. ee he I 
8. Temperature of gases entering 
economiser ya bee Sat 5 SORON Yas yi 
9. Temperature of gases entering 
chimney ... ase cs ereataee <<, ate 
10. Pounds of water evaporated per 
hour (actual) —... cas Sit 9768 Ib. 
11. Pounds of water evaporated and 
superheated per pound of coal 
(actual)... as ae spe 9.5 Ib. 
12. Equivalent evaporation of satu- 
rated steam from and at 212deg. 
pounds of water per pound of 
coal... ve oe set ot 2 AeA 
13. Class of fuel... ts 5 .. Dirty slack. 
14. Cost of fuel per ton at colliery ... 2s. 


15. Actual cost of fuel to generate 
and to add 216 deg. Fahr. of 
superheat to 1000 lb. of steam 14d. 
16. Equivalent cost of fuel to gene- 
rate 10001b. of steam from and 
at 212 deg. Pia fee pt gd. 

You willsee from the above that the actual cost of fuel 
togenerate the steam from 1000 gallons of water, and 
superheating it by 216 deg. Fahr., works out at 11}d., as 
compared with 1s. 11d. for the generating of the steam 
alone in the case of Mr. Leng’s boiler. 

We are, Sir, your obedient servants, 
EasTon AND ANDERSON. 
J. BJORNSTAD. 
Broad Sanctuary Chambers, 20, Tothill-street, 
Westminster, S.W., December 28, 1904. 








“TORPEDO WARFARE.” 
To THE EprtoR OF ENGINEERING. : 

Str,—Your contemporary The Globe, in a leading article 
on the 28rd inst., writes as follows :— 

Among the minor lessons of the war which have been taken to 
heart by professional observers, not the least remarkable are the 
achievements and the shortcomings of the Whitehead torpedo. 
In a sense, that missile has been the main determining agent 
throughout the whole course of the war. It will always be 
placed to its credit that in one single night it gave Japan that 
command of the sea which has never since been lost, and which 
brought the fall of Port Arthur and the campaign in Manchuria 
within the range of practical politics. On the other hand, in 
the various naval attacks in which the Whitehead has been used, 
and notably in the recent torpedoing of the Sevastopol, it is clear 
that the actual damage caused by the impact has not been in 
accordance with the estimates that were formed, and that the 
blows are by no means so overwhelming as was anticipated. A 
considerable number of the Japanese torpedoes at Port Arthur 
have been caught in the Russian netting, and have failed to ex- 
plode. The irresistible inference is that our knowledge of the 
actual*working of the pistol and primer in the warhead of a 
Whitehead torpedo is not so complete as we imagined. Owing 
to the cost, it is only on rare occasions that in practice the fully- 
charged warhead of a torpedo is exploded; and if we are to 
obtain complete proficiency in this absolutely essential part of 
naval instruction, we shall have to devote more time and money 
to the use of fully-charged missiles against nets and other obstruc- 
tions. The invention of the gyroscope has made it possible to 
ensure complete accuracy in.the direction of the torpedo, but 
direction is useless if there is uncertainty as to explosion. The 
Japanese torpedo officers are second to none in professional know- 
ledge, and we may be sure that the fault is not in them, but in 
some hitherto undiscovered defect in the mechanism of the war- 
head itself. 

_ The disappointing and unreliable results of the Mo gd 
sion of the torpedo warheads, so am ly demonstrated by 
the small amount of damage record uring the present 
naval operations in the Far East, have long since been fore- 
shadowed. The fault lies as such in the hitherto existing 
method of (A) the construction of the charge and (B) the 
arrangement for detonating it. 

‘‘ A.” The gun-cotton charge in the warhead is now 
built up of a large number of small slabs and discs, vary- 
ing from 100 to 150 in number, a? to the size and 
type, the intervening spaces being filled with air, which 
acts as a cushion, retarding and reducing the explosive 
effect. The warhead itself is only a thin copper case, just 
of sufficient thickness to carry the weight of the charge 
and keep it together, so that the explosive has in nosense 
the advantage of confinement, and the result is that only 








being utilised as stores. 





detonated, the rest, and often the largest, part of the 
ohergs being simply blown away. 

“B.” The detonating agent (dry primers of gun- 
cotton) is placed in the nose of the. warhead, and, 
instead of extending right through the charge from nose 
to base, is only carried a little more than half-way down, 
and that through the thinnest portion. of the charge, 
which tapers from about 3in. in diameter at the nose 
up to 18 in. at the base; hence the bulk of the charge 
does not receive the benefit of initial detonation, but is 
supposed to take ignition from the detonation of. the 
charge in the nose or thin end of the warhead. 

Experiments conducted during the past six years have 
resulted in the design and erection of machinery whereby 
the gun-cotton charge of any size or dimensions may now 
be made in one whole or solid block, free from air, and 
with practically theoretical density; partial. detonation 
is thereby rendered impossible, complete ignition of the 
whole mass is assured, and the charge being, in addition, 
self-supporting in one whole block, its total detonation 
would not be materially assisted by confinement, so the 
fact that the present warhead case is only of thin a 
is not of any importance. As regards the method of 
detonation, the primers should be carried right through 
the charge from one end to the other, and the —_ 
fired from the base end instead of the nose, so that the 
heaviest part of the charge receives the benefit of the 
earliest ignition. 

Three foreign Governments have already been quick 
to recognise the many great advantages. of the above 
methods, and have had their torpedoes recently built so 
loaded, and there is little doubt but that’ our own and 
other Governments, including the present combatants 
themselves, who are now considering the matter, will 
soon adopt the principles involved. 

The construction of the warhead is also open to 
improvement; at present, owing to its conical shape, 
only a very small portion—i.e., that in the nose of the 
charge to be exploded—is actually in direct attack with 
the object hit; the effectiveness of the portion in the 
rear is destroyed by exploding some distance from the 
ship’s side in the water which acts as a buffer or cushion 
between the ship and the exploded charge, and in order 
that the whole body and weight of the charge may be 
more effectively employed a warhead has been devised, the 
nose of which, empty during flight, collapses on impact, 
so that the face of the charge when exploded against 
the ship’s hull will be the full diameter of the largest 
part of the charge itself—i.¢,., 18 in. instead of only 3.1m. 

One 18-in. Whitehead torpodo, —— the full explo- 
sive power of the charge is properly obtained, is sufficient, 
if not to sink, to ensure the destruction of the fighting, 
power, of the largest warship afloat. 

Tam, Sir, yours obedientiy, 
F. Marten HALE, 

The National Explosives Company, Limited, 

1), Austin Friars, London, December 27, 1904. 








Tue Junior InsTITUTION oF EnaingeRs.—On_ the 
invitation of the chairman, Mr. Samuel Cutler, Jun., 
M. Inst. Mech. E., a large number of the members of this 
Institution recently visited the International Gas Ex- 
hibition at Earls Court. They were received by Mr. J. 
W. Helps, M. Inst. C.E., chairman of the advisory com- 
mittee of the Institution of Gas Engineers, under the 
auspices of which the exhibition was held, and shown 
over by him and Mr. 8S. Y. Shoubridge, of the South 
Suburban Gas Company, Mr. A. E. Broadberry, of 
Tottenham, and Mr. A. W. Onslow, of the Royal Arsenal, 
Woolwich. 





Tue Parts TeLePuone. Servick.—In May of this year 
the dissatisfaction of the Paris public with regard to the 
very inefficient telephone service furnished by the French 
Administration of Posts and Telegraphs took definite 
form in the organisation of an Association of Telephone 
Subscribers, constituted for the purpose of bringing suf- 
ficient pressure to bear on the Administration to force it 
into the paths of light and reason. The French ——— 
Administration acquired the telephone’ system of Paris 
in 1889, and since that date the servicé has gone steadily 
from bad to worse, until it has now reached such a pitch 
of inefficiency as to become almost. unendurable to the 
users. Not only is the service very bad,*but the general 
practice of the Administration with regard to rules and 
regulations, rates, and other matters of business relations 
with the public, is most arbitrary. The Association of 
Telephone Subscribers bas set itself the task of remedy- 
ing all these evils, or, at least, of exposing them suffi- 
ciently to force those in power to apply the proper 
prcere The president of the Association is the 
Marquis de Montebello, and on the Council are promi- 
nent members of the legal and business world of Paris, 
including Mr. Max-Vincent, president of the Touring 
Club de France, and Mr. Archdeacon, member of.the 
Chamber of Deputies. The Association has a steadily- 
growing membersbip, which already numbers between 
4000 and 5000 of the Paris telephone subscribers. Since’ 
July a monthly bulletin has heen published “te Asso- 
ciation, containing articles and reports on the various 
aspects of the te — question in France. With a 
view to acquiring thorough information on the technical. 
side of the telephone service, the Council of the Associa- 
tion have recently retained Mr. Herbert Laws Webb as 
consulting engineer. Mr. Webb has furnished the Asso- 
ciation with a report on the general conditions ‘of a 
modern telephone system, and with a further report on 
the principal causes of the defective service in Paris. 
The president of the Association has made formal appli- 
cation to the Administration for Mr. Webb to be allowed 
to make an official inspection of the Paris telephone 
exchanges, with a view to reporting on their condition 





a portion of the whole of the charge is ignited and 


and on the apparatus and methods employed. 
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One striking feature of the motor-car industry is 
the number of special machines which it has brought 
into use, many of them being !beautiful specimens of 
ingenuity and workmanship. Among these machines, 
lathes of different forms figure largely, and are respon- 
sible for the manufacture of a great variety of parts. 

We have frequently had occasion to refer to machines 
of this class, and we are able this week, on this and the 
opposite pages, and on page 896, to give illustrations 
of another—a very useful form of combination turret 
lathe, several of which have been supplied to Messrs. 
D. Napier and Son, of Acton, whose works we described 
in our last volume. This machine is constructed by 
Messrs. Alfred Herbert, Limited, Coventry, by whom 


it is called the ‘‘No. 16 Combination Turret Lathe,” | 
and it is used in the manufacture of the various parts | 


of the gear mechanism in motor-cars. 
The general arrangement of the machine is shown 





Fic, 2, 


|in perspective in Figs. 1 and 2, above, from which 
|} it will be seen that it has been designed on very 


| compact substantial lines, 


Fig. 3 shows a collection of the numerous tools and 
| accessories which are used in the many varied pro- 
| cesses carried out by the machine. In the centre of 
| the lower portion of this illustration can be seen four 
| typical samples of work that can be turned out—viz., 
a square sliding-sleeve on the top, two parts of the 
differential gear-box on the left, and the top shaft of 
| the gear-box on the right-hand side. These parts 
were produced from steel forgings, and the method 
adopted for producing them is as follows :— 

Square Sliding-Sleeve—First Operation.—The forg- 
ings are held by the large end in the three-jaw chuck, 
centred with a tool in the turret, and, supported on 
| an adjustable dead-centre, are faced and rough-turned 

with tools held in the square turret. 





This operation | 





removes the greater portion of metal, and leaves a 
true surface to hold by in the next operation. 

Second Operation. —The forging is held by the rough- 
turned end in the three-jaw chuck, and the operations 
proceed briefly as follows :—-Centre, drill, bore with 
chucking reamer, finish bore with single-point tool, 
ream, support on steady and rough- turn, rough 
counter-bore, and finish counter-bore. Our illustra- 
tion, Fig. 4, page 896, is from a photograph, giving a 
plan view of the machine, with the sample held in the 
chuck and the tools in position for performing the 
various operations. The lathe is fitted with a duplex 
oil-pump and connections for supplying oil to the 
turret ; and in the operation of drilling from the solid 
a forced supply of oil is furnished to the drill, keeping 
it cool, and removing the cuttings from the hole. 

A single-point boring-tool interchanges in the same 
holder with the three-flute chucking-reamer, and is 
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for taking a light-finish boring cut, to insure the 
hole being perfectly true, and leaving a minimum 
amount for the reamer to remove. The reamer is 
held in a floating holder, to allow for slight variations 
in alignment, and to insure reamering a parallel hole. 
In our illustration the roughing counterbore is shown 
in position for its cut, and with the recessing-tool in 
the square turret for cutting the recess in the side of 
the gear, both of these cuts being made at the same 
time, the saddle being fed along with the turret by 
means of the adjustable push-rod, shown on the front 
of the counterbore-holder. 

Third Operation.—To accomplish this, the sample 
is held by the large end, the flanges are faced, and the 
end turned with tools in the square turret. The 
chamber is bored inside with a special tool held in the 
hexagonal turret. This operation is shown in Fig. 5, 
page 896, 

The hole is then machined square on a slotting or 
broaching machine, after which the fourth, and last, 
operation consists of finish-turning all over perfectly 
true by the square hole. This operation is shown in 
Fig. 6, in which the sample is held on a hardened and 
ground square arbor, which is carried in a flange 
bolted to the flange of the spindle-nose, and supported 
by a steady bush in a holder bolted to a face of the 
hexagonal turret. 

All important diameters are turned simultaneously 
with tools held in a special multiple tool-holder in the 
Square turret, as well as all the facing cuts that 
require to bear a certain relation to each other. In 
our illustration the two holders can be clearly seen in 
position in the square turret. 

_We now come to the piece shown at the right in 
Fig. 3, and previously alluded to. This piece is a top 
shaft, and the operations necessary to produce it are 
as follows :— 


First Operation.—The forging is held in the three- 


























Fia. 10. 


jaw chuck by the end next to the large flange, the 
other end being centred and supported on an adjust- 
able dead centre in the turret, and the diameter 
between the flanges is rough-turned with a tool held 
in the square turret. ; 
Second Operation.— This operation is shown in 
Fig. 7, the forging being held in the chuck by the 
rough-turned portion produced by the previous 





operation, and the other end is then rou h-turned 
with one of the large box tools bolted to the face of 
the turret. The job is ay bags in a steady ‘bush 
held in the turret, and the flange 1s rough-turned and 
faced. The short parallel portion between the flanges 
is also rough-turned with tools held in the square turret. 
A finishing cut is then taken with the tool-box, and 
faced with the ending-tool, The inside faces of the 
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flanges are finished simultaneously with the two-point 
adjustable facing-tool held in the right-hand side of 
the square turret. 

Third Operation.—This operation is shown in Fig. 8, 
page 896, the sample being held by the finished end on 
a special face-plate fixture, bolted to the flange on the 
lathe spindle. The sample is held perfectly true in a 
hardened and ground steel bush fitted in the spindle, 
and is held firmly back against the fixture by clamps 
which hold on the large flange. The end is rough- 
turned with the box-tool, and supported in a steady 
bush. The flanges are then turned and faced, and the 
parallel portion between the flanges is finish-turned, 
and: the recess in the side of the middle flange cut with 
a tool held in the square turret. 

The bearing on the end is finish-turned last of all 
with the box-tool. This completes the operations on 
this sample. 

Coming now to the long end of the differential gear- 
box, which may be seen at the left-hand side of the 
samp‘es shown in our illustration, Fig. 3, the opera- 
tions required for this sample are as follows :— 

First Operation.—The forging is held by the flange 
and the stem rough-turned parallel with a tool held 
in the square turret, which ensures the chuck taking 

a firm grip while performing the next operation. 

Second Operation.—This is shown in Fig. 9, page 896, 
where the sample is held in the three-jaw chuck, and 
the tools can be seen in position for performing all the 
operations on the finiged end. 

The various cuts are taken in the following order :— 
Turn and rough-face the flange, with tool held in the 
Fquare turret; centre and face the boss inside of 
flange, with tool held in the hexagon turret ; drill; 
finish bore and finish face boss, with tool held in 
hexagon turret ; ream with reamer held in a floating 
holder ; rough-bore radius on inside of flange ; finish 
the same ; finish the face flange with the special tool 
shown in position in Fig. 9, the tool being steadied 
while cutting by a steady peg in the reamed hole in 
the sample, and form outside with tool held in the 
square turret. 

Our illustration shows clearly the arrangement of 
the tools. The tool shown on the top of the hexagon 
turret is for centering and facing, sad indeoebonans in 
the same holder with the large finish-facing tool for 
the flanges, 

Third Operation. —The final operation on this sample 
is shown in Fig. 10, page 893, where it will be seen that 
the sanple is he'd by a special face-plate fixture by 
clamps holding on the tlange, and that it is held central 
by a hardened and ground steel steady peg in the 
spindle of the machine fitting into the reamed hole in 
the sample. The operations for this setting are as 
fellows :—Centre and face with a centering and facing 
tool in the hexagonal turret; drill and tura two 
diameters simultaneously, with a box tool bolted to 
the face of the turret, and fitted with oil supply for 
drill ; bore with chucking reamer ; finish bore with 
single-point tool; ream with reamer held in floating 

- ho'der; support on steady, and rough-turn centre 
bearing with a tool held in the square turret ; finish ; 
rough-form the grooves with form tool held in square 
turret, and finish. This completes all the operations 
requir-d to finish this sample. The short end of the 
ditterential gear-box is finished in a similar manner. 

The actual time required for making these four 
samples, in the works of Messrs. Herbert, Limited, 
when the machine was under test conditions, amounted 
to a few minutes under nine hours: which shows the 
great saving in time that may be effected by the use of 
these machines, for the work in question would pro- 
bably have taken a skilled turner about a week with 
an ordinary lathe. 








Tests oF THE Perro.ite Lame.—The British Fire- 
Prevention Committee have published the results of a 
series of tests made with the object of determining the 
safety of a new form of lamp to burn petrol, manufactured 
by Petrolite, Limited, London. In the lamp in question 
air is carburetted continuously by passing through ab- 
sorbent non-eombustible material saturated with petrol, 
the carburetted air being then burnt under an ordinary 
mantle. The a was forcibly overturned, and rolled 
about on inflammable material without danger, and with- 
stood numerous other tests satisfactorily. An appendix 
to the report gives an illustrated description, by the 
makers, of the best method of filling and lighting the 
lamp. 

A Car.iste Crane For Cape Town.—Messrs. Cowan 
and Sheldon, of Carlisle, are completing a crane to be 
consigned to Cape Town, for the purpose of lowering con- 
crete blocks for the erection of a sea wall in Table Ba 
Harbour. The crane will cost about 15,000. Although 
it is not constructed to lift the heaviest weights, its normal 
capacity being only 40 tons, the crane is one of the largest 
which has ever been erected. It is constructed on the 
cantilever ren ye being 175 ft. long, and its length of 
reach is its chief characteristic. It is capable of takin 
a load of 40 tons for a radius of 125 ft. from the base o 
the crane, and is worked by electricity. The crane can 
pod ag under the control of one man, and it is fitted 
with an hydraulic brake, which will enable a 40-ton 
weight to be lowered with complete control. 





NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday the market 
was very active, and prices for Cleveland warrants were 
again on the upward grade. In the forenoon business was 
done at 48s. 9d. cash, and 493. one month, shorter dates 
realising 48s. 104d. and 483. 114d, fourteen days; 4%3., 
493. 1d.,.and 493. eight days. ‘I'he tone of the market 
in the afternoon was again very strong, and on the 
whole day’s business the turnover was about 30,000 
tons. The final quotations were 49s. 1d. cash and 
eight days, 493. 3d. to 49s. 4d. one month, closing 
with buyers at 493. cash and 493. 3d. one month ; sellers 
493, 1d. cash and 493. 4d. one month. The strength of 
the market was largely due to the report that arrange- 
ments had been made for the shipping of several thou- 
sand tons from Middlesbrough to the United States. 
The strong market was the feature on Friday, although it 
was leas active, the turnover being from 5000 to 6000 tons, 
which included dealings in hematite at 56s, 2d. one month. 
Cleveland warrants advanced to 493. 24d. cash, and 493. 6d. 
one and three months. In the afternoon a further advance 
was noted, and cash iron was 493. 64d., while one month 
iron was 49s. 94d. ; the turnover was 10,000 tons. Scotch 
iron was 52s. 9d. seven days, and 1000 tons changed hands, 
while a similar quantity of hematite was dealt in at 
56s. 3d. one month. The market was closed on Monday 
for the Christmas holidays, but when it opened on Tuesday 
morning the rising tendency at the end of the previous 
week was well Freres § and Cleveland warrants 
advanced rapidly. Business commenced at 493. 74d. 
cash, and then rose 1s. to 50s. 74d., finishing at 49s. 104d. 
sellers. Dealings also took place at 493. gn ten days, 
51s. thirteen days, 51s. 1d. one month, and from 50s. 3d. 
to 51s. 74d. three months. The turnover was 14,000 tons 
Cleveland warrants, and 2000 tons hematite iron, which 
advanced to 57s. 6.1. cash and onemonth. There were sellers 
of Scotch warrants at 54s. 6d. cash. In the afternoon there 
was a slight reaction, and the gain on the day’s transac- 
tions was reduced to about 94d. The prices of Cleveland 
warrants were 50s. 44d. cash, and 503. 74d. one month ; 
dealings were also noted at 50s. 7d. to 50s. 8d. 27 days. 
Hematite warrants were firm, and one deal took place at 
57s. 9d. The turnover was 6000 tons. To-day (Wednesday) 
the market opened with prices rather less than at yester- 
day’s close, and with the tone very irregular and flat. 
About 20,000 tons of Cleveland warrants were dealt in at 
50s. 2d. and 50s. cash, and at 50s. 8d., 50s. 3d., 50s. 5d., 
and latterly 50s. 3d. one month. About 4000 tons of 
three months’ warrants changed hands at 50s. 104d. to 
503. 9d., with buyers at 50s. 6d. and sellers at 50s. 8d. 
Hematite iron was 57s. 6d. cash and 57s. 9d. one month 
sellers, while Scotch iron was offered at 53s. 74d. cash—a 
decline on yesterday’s quotation. In the afternoon there 
was a turnover of 16,000 tons of Cleveland warrants, and 
the tone was better. Business was done at 50s. 24d. cash 
and 503. 54d. one month ; 6000 tons of the above quan- 
tity was done at 503. 9d. to 503. 10d. three months. The 
market closed with buyers at 50s. 9d. and sellers at 
50s. 104d. Hematite warrants were rather lower at 
57s. cash sellers, The market quotations for warrant 
and makers’ iron were:—Gartsherrie, 583. 64.; Sum- 
merlee, 58s. 6d.; Langloan, 64s. 6d.; Coltness, 65s. ; 
Calder, 583. 6d. (all at Glasgow); Glengarnock (at 
Ardrossan), 583.; Carrun’ (at Grangemouth), 58s. 6d. 


The Committee of the Scottish Pig-Iron Association.— 
The Committee of the Scottish Pig-Iron Association 
have decided that on and after January 1 quotations be 
given for standard foundry pig iron, in addition to those 
already given, and that all clerks operating on the market 
must be accredited. The number of furnaces at present 
in blast in Scotland is 85. 


Scottish Steel Trade.—During the past week the steel 
trade has been fairly quiet, and no new business of any 
importance hascome forward. This, in large measure, is 
due to the fact that many of the engineers, shipbuilders, 
and other consumers take stock at the end of the year, 
and consequently orders for finished steel for imme- 
diate delivery are very scarce. The orders on hand, which 
have been promised before the holidays commence, are 
being pushed ahead, and the mills therefore are still 
running hard to get these executed. In most of the 
local steel works the stoppage for the New Year holi- 
days will be of short duration, as the outlook is considered 
to be very bright, and many new specifications are ex- 
pected with the advent of 1905. 


Lanarkshire Steel Trade.— Contrary to the quiet out- 
look at the beginning of this year, the steel manufacturing 
industry in Lanarkshire has been particularly good. The 
prigcipal Scottish steel works are situated in Mid-Lanark, 
and the leading works report a very fair turnover, while 
two or three place their outputs at record for the year. 
In the forefront of the list of those showing an inc 
output is the Dalzell Steel Works, of Messrs. David Col- 
ville and Sons, Limited, Motherwell. In this works the 
machinery, which is well up to date, has been runnin 
regularly night and day for the whole year. Althoug 
the heavy plate-mill department does not show such a 
good output as in one or two former years, sectional work 
was responsible for a considerable increase. More than 
50 per cent. of Messrs. Colville’s output goes to our own 
colonies, and work is so plentiful that the mills will be 
running up till Saturday afternoon, and in several depart- 
ments the stoppage fur the New Year holidays will only be 
for two or three re Another of the Motherwell works— 
that of the Lanarkshire Steel Company, Limited—also 
reports a record output. Though these works have been 
fairly well employed during the year, the demand has not 
always been sufficient to keep their heavy modern plant 
running at maximum pressure, especially during the 
autumn months. Considerable work has been offered 





lately, but at prices out. of all proportion to the 
high price ruling fur raw material, The p 
for the spring is very encouraging. The Glasgow 
Iron and $8 Company’s works at Wishaw, and the 
Steel Company of Scotland’s works at Newton, have also 
been well employed throughout the year, although the 
heavy mills have occasionally had fits of quietness, 
Bridge-building, which is yearly on the increase in the 
Motherwell district, is reported to have done well during 
this year. Whilenot running at their fullest capacity, the 
various works report a comparatively good output. 


Suphate of Ammonia.—This market has been rather 
quiet of late, makers holding off for an increase in price, 
while buyers are not willing to pay too high for their re- 
quirements. The present price is ranging round about 
12/. 153. per ton net, with odd lots rather higher, 


Clyde Shipbuilding Order.—Measrs. Scott’s Shipbuild- 
ing and Engineering Company, Greenock, have just 
booked an order for the construction of a steel screw 
steamer of 2000 tons gross, for the China Navigation 
Company, Limited, London. This steamer is to be 
similar to the Shuntien, launched recently by Messrs. 
Scott, and the dimensions will be:—Length, 270 ft.; 
breadth, 40 ft.; and depth, 18 ft., moulded. The engines 
will be triple-expansion, and are to be supplied by the 
builders of the vessel. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel Trades.—This is essentially a holiday 
week, and it is being very generally observed. Ata few 
of the steel works which have pressing orders on hand 
work was resumed on Wednesday. Asa rule, places will 
not be opened until next week. A good deal of buying 
both of iron and steel has been going on of late, but much 
of it is in So of what the new year may bring 
rather than to fill contracts already in hand. There have 
been many indications in local trade circles that we are 
on the eve of improved trade, and preparations have 
been going on to meet it. The holidays will be the most 
prolonged in the lighter trades. The silver and plating 
branches have been more depressed than for a long while, 
and there is little work, apart from Government orders, to 
carry forward to next year. A similar state of things 
prevails in the cutlery and other light industries. Em- 
ployers gave out as much work as they could before 
Christmas, and the banks were fairly drawn upon to pay 
wages. 

The Coal and Coke Trades.—The local coal trade 
throughout the year has been in a more or less unsatis- 
factory state so far as prices are concerned. The de- 
mand for steam coal has been active, but not equal to the 
means of supply, and competition has resulted in a good 
deal of cutting. House coal, owing to various causes, has 
been cheap, and during the greater part of the year best 
qualities were not easily disposed of. Householders went 
in more freely for second and cheaper sorts. Improved 
trade in the woollen and cotton districts stimulated the 
demand for common fuel, and of late it has been moving 
off more readily and at slightly better prices. The coke 
trade, on the whole, has been moderately active. The 
makers of steel coke have kept down production to cur- 
rent requirements, and prices have been firm. The year 
is closing with more doing in blast-furnace coke, and 
quotations have improved. 








Bripeinc THE Tynk.—On Monday evening, the 12th 
inst., an interesting lecture on the construction of the 
new high-level bridge over the Tyne at Newcastle was 
delivered by Mr. J. H. Walker in the Engineering Lecture 
Hall of the University of Leeds. Mr. Walker pointed out 
that for many years the North-Eastern Railway Company, 
owing to the pressure of traffic over the Tyne, had had 
in view the erection of an additional bridge over that 
river, with the object mainly of securing additional facili- 
ties for dealing with mineral carrying. At present the 
traffic was carried over the Tyne on three lines of rail- 
way running on the old high-level rte erected in 
1850 by Messrs. Robert Stephenson and T. E. Harrison, 
the latter gentleman being the uncle of the present 
chief engineer of the North-Eastern Railway Com- 
pany, and the designer of the proposed new bridge. 
The new bridge would effect a considerable saving of 
inconvenience to trains proceeding northwards or soutl.- 
wards through Newcastle, At present trains went into 
Newcastle Station travelling in one direction, and 
left it in the opposite direction, thus necessitating a 
change of engines. The new bridge would do away with 
this necessity, and would enable trains to go through the 
station without change of direction. The new bridge 
would consist of four spans, five girders to each span, 
1520 ft. span from tower to tower; and it was being 
erected by the Cleveland Bridge and Engineering Com- 
pany, from Mr. Harrison’s designs. Proceeding to de- 
scribe the method of construction, Mr. Walker said that 
three caissons were to be used—one for each of the piers. 
These caissons were 78 ft. long by 35 ft. wide, and the 
total height of the permanent portion of each caisson, 
when sunk, would 53 ft. As much of the caisson 
as possible would be built while it was suspended ; 
but when a certain length had been completed, it 
would be allowed to rise and fall with the tide. The 
caisson would be finally weighted and sunk with con- 
erete, the ground having been previously levelled off. 
The sinking would be carried out by means of compressed 
air, the caisson being sunk until solid rock was reached. 


The work was making satisfactory p and, when 
completed, the new bridge would prove a great “oo 
us 


not only to the North-Eastern Railway Company, 
also to the travelling public. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Business was supposed to 
be resumed here to-day after the holidays, but very few 
people indeed put in an appearance on ’Change, and 
there was little, if anything, ae 4 Speculators manipu- 
lated Middlesbrough warrants and maie the closing price 
of them 503..44d. cash. This had some influence. on 
No. 3 g.m.b. Cleveland pig, which was advanced to 
49s, 6d. f.o.b., but the price was practically nominal ; 
No. 4 foundry was 46s. 6d. The lower qualities of Cleve- 
land iron were little affected by the movement of war- 
rants. Grey forge .was 45s:; mottled, 44s.; and white, 
433. East Coast hematite pig remained at 53s. 6d. for 
early delivery of mixed numbers, but some makers would 
probably not have accepted that price; Spanish ore was 
at the highest price of the year—viz., 15s. 6d. ex-ship 
Tees for Rubio of 50 per cent. quality. 


Manufactured Iron and Steel.—It is very difficult to 
hear of anything new this week so far as the manufac- 
tured iron and steel industries are concerned. Holiday- 
making is general.’ Prices, it may taken, are not 
quotably altered, but they are very strong, and advances 
early in the New Year are generally anticipated. 
Common iron bars are 6/, 2s. 6d. ; best bars, 62. 12s. 6d.; 
iron ship-plates, 62. 7s. 6d. ; iron ship-angles, 62. 2s. 6d.; 
steel ship-plates, 57. 15s. ; steel ship-angles, 5/. 5s.; steel 
boiler-plates, 7/.; steel joists, 57. 53. ; and heavy steel 
rails, 42. 10s.—all less the customary 24 per cent. dis- 
count, except rails, which are net at works. 


Shipbuilding.—The shipbuilding returns just published 
show that a large tonnage has once more been turned 
out on the northern rivers. So far as the future is con- 
cerned, it is gratifying to learn that the yards promise to 
be kept busy in 1905. Prices ruling for building, how- 
ever, are possibly lower than they ever-have been, and 
they are not likely to leave much margin of profit. Some 
of the builders are understood to have booked orders at 
rates which can hardly be remunerative, just in order 
to keep their yards going. At the same time, the 
outlook generally is rather better than it was twelve 
months ago. 


Coal and Coke.—Supplies are curtailed by the holidays. 
Quotations do not show much change. Bunker coal, for 
this week’s delivery, is rather stronger. Coke is in good 
demand for local use, and about 15s. is named for average 
blast-furnace qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business has, of course, been affected by the 
Christmas holidays; but, judging from the large number 
of steamers tiken up for loading, the tone of the coal 
market appears to be healthier. The best large steam 
coal has made 13s. 3d. to 13s. 6d. per ton, while secondary 
qualities have ranged from 11s. 3d. to 13s. per ton. House 
coal has shown firmness; the best ordinary qualities have 
brought 13s. 6d. to 14s. 6d. per ton, while secondary and 
other descriptions have ranged from 10s. 6d. to 13s. per 
ton. Foundry coke has been quoted at 18s. to 18s. 3d. per 
ton, while furnace ditto has made 16s. to 16s. 6d. per ton. 
As regards iron ore, Rubio and Almeria have made 14s. 6d. 
to 14s. 9d. per ton, upon a basis of 50 per cent. of iron, 
and charges including freight to Cardiff or Newport. 


Chepstow and Colombo.—Messrs. Finch and Co., Limited, 
Chepstow, have dispatched a caisson 85 ft. in length, 
26 ft. in breadth, and 40 ft. 3 in. in depth to Colombo, 
where it is to be re-erected. The caisson was designed by 
Messrs. Coode, Son, and Matthews, of Westminster. The 
caisson has been built to the order of the Crown Agents 
for the Colonies, for closing the entrance to a large graving 
dock now in course of construction at Colombo. an 
Finch are sending out an erecting engineer and staff to 
put the caisson together at Colombo. 


The Great Western Railway and Motor-Cars.—Com- 
mencing with the New Year, rail motor-car services in 
the Plymouth and Penzance districts are to be augmented 
and improved. 


Electric Power Companies.—The South Wales Electrical 
Power-Distribution Company and the Carmarthenshire 
Electric Power Company have deposited a joint Bill for 
consideration by Parliament next session. The Bill pro- 
poses to vest the undertaking of the Carmarthenshire 
Company in the South Wales Company. 


Floating Coal Dépéts.—The Lords of the Admiralty 
are having a lanpes floating coal dépét built for Ports- 
mouth. When this new dépét is ready, the 12,000-ton 
floating dépdt already built will probably be sent to 
Devonport. 

Water Supply of Teignmouth.—The Teignmouth Urban 
District Council has further considered four suggested 
routes for bringing in an additional water supply. Mr. 
Banbury pro the adoption of No. 4 scheme, recom- 
mended by the surveyor, Mr. C. F. Gettings. The length 
of this route is 10? miles; it commences at Windthorn 
Cross and ends at Lanscore, Teignmouth. It is proposed 
to cross the Teign by an inve syphon. The estimated 
cost of bringinga pipe by the route is 21,150/. Mr. Ban- 
bury’s pent os was adopted. 

The Swansea Valley.—The activity shown by the tin- 
plate trade for some months past still continues, and 
prices are, if anything, tending upwards. The local steel 
trade has been doing better for the last six weeks. Em- 


ployment has also been more regular at the engineering 
sheds and foundries, 


New Welsh Railway.—A new line, from Barry to the 
Rhymney Valley, connecting with the Brecon and 





Merthyr Railway, has been so far completed that it 
will be opened for mineral traffic early next month. A 
huge viaduct, which:spans the Taff Valley at Walnut 
Tree, has been submitted. to a careful test, six of the 
heaviest Barry engines coupled together having been sent 
over it, 








MISCELLANEA. 

Mr. S. F. Epcer’s 40-ft. steel launch, engined with the 
Napier 66-horse-power cruising type of petrol motor, 
which, after successful runs in British waters in 1903, 
was purchased by Mr. H. Deutsch, has been offered by 
the latter to the French Admiralty for use as a vedette 
boat. Her late owner named her ‘* N’a pas pied,” under 
which name the launch was a prominent feature in the 
runs of last season. : a 


In a paper read before the Western Society of Engi- 
neers, Mr. J. T, Montgomery warmly advocates the use 
of cinder concrete for making fireproof floors, and for fire- 
proofing columns. He states that, at the Baltimore fire, 
even concrete with a stone aggregate was affected to a 
depth of ? in. to 1 in. only, where used in fireproof floors. 
Cinder concrete, though not so strong, is less brittle, and 
resists fire better. Some exposed to a five-hour test, in 
the course of which the temperature reached 2000 d 
Fahr., proved quite tough at the end, holding nails as if 
it had been a hard wood. Beinga good non-conductor, it 
forms, he claims, a better protection to steelwork than 
stone concrete. Ina test at New York, a slab of cinder 
concrete 5 in. thick had a temperature of 1900 deg. to 
2000 deg. Fahr. maintained at one side of it. Only at the 
end of four hours was the other side perceptibly warm to 
the touch, and not till 4 hours 24 minutes did this surface 
become too hot to keep the hand on. In spite of contain- 
ing a certain quantity of sulphides, the cinders do not 
prevent the concrete being an excellent protection to 
steelwork, the alkali of the cement being more than suffi- 
cient to neutralise any acidity thus arising. Theconcrete 
should, however, be mixed thoroughly wet and thoroughly 
well. Concrete has also the advantage of being easily 
fitted into place, as it is plastic, and mixing machinery 
can be used, so as to reduce the labour needed to a mini- 
mum. The cinders used are obtained from boiler plants, 
ool contain little combustible matter, being really 
clinker. 


Some observations made on the Baltimore and Ohio 
Railroad as to the: best speed at which heavy freight 
should be transported are of interest. Two types of 
engines were experimented with, one type having a theo- 
retical tractive power of 36,540 lb., the corresponding 
figure with the other type being 23,314 lb. The engines 
were run at three speeds—(1) at a schedule speed of about 
9 miles per hour, the load taken being equal to the 
assumed full capacity of the engine; (2) at a schedule 
8 of 15 miles per hour, the load being .72 of that in 
the former case ; (3) at aschedulespeed of 19 miles per hour, 
the load being 60 per cent. of the full load. The full cost 
of handling the freight at the different speeds was deter- 
mined, inclusive of repairs, oil, sand, waste, other supplies, 
and round-house attendance. These items amounted to 
7d. per mile in the case of the heavy engines, and 4d. per 
mile with the lighter engines. On plotting down the obser- 
vations it was found that the cost per 1000 ton-miles was a 
well-marked minimum at a schedule — of 9 miles per 
hour between termini in the case of the larger engines, and 
10 miles per hour in the case of the smaller engines. 
A slight reduction in the speed does not much affect the 
economy, and as the result of the trials it is considered 
that a schedule speed of 8} miles per hour, corresponding 
to a at ee of 124 miles per hour, will give in 
practice the best results with the large engines. At this 
speed they can take 91 per cent. of their full rated capa- 
city. In the case of the smaller engines the best schedule 
speed is thought to be 8} miles per hour, at which 97 per 
cent. of the full load can be hauled. The corresponding 
running speed is 14 miles per hour. 


In a very interesting paper read before the American 
Association of Cement - + ir ot cme Mr. Clifford 
Richardson discusses the constitution of Portland cement, 
applying to it the same theories of solution which have 

roved so fertile in metallurgy. Messrs. Térnebohm and 

e Chatelier had already shown that under the microscope 
cement consists mainly of two constituents, which have 
been named respectively alite and celite. Other con- 
stituents are also recognisable, but these appear to be due 
to impurities, such as iron, magnesia, and the alkalies. 
Working with perfectly pure silicates of lime and of 
aluminium, Mr. Richardson has succeeded in forming 
synthetically, correspondingly pure cements, consisting 
wholly of the two constituents named. By varying the 
proportions of the different constituents taken he finds 
that alite is a solid solution of tri-calcium aluminate in 
tri-calcium. silicate, whilst celite is a solid solution of 
di-calcic silicate and di-calcic aluminate. In the fused 
state these aluminates and silicates are soluble in each 
other in all proportions, but this is not the case in the 
cold, the mixture then splitting up into alite and celite, 
both of which have the properties of a true cement. In 
order that both constituents may be present, the per- 
centage composition of the cement must be between the 
following percentage limits :— 


Silica... a we x .. 18.5 to 23.2 
Alumina ia it ae coo. ace oa en 
Lime ... * or soe OBL 5, ORL 


In commercial work the cements do not reach higher limits 
of lime, as it is impossible to obtain industrially the high 
temperature then needed in firing them, but it can be done 
in the laboratory. In practice, of course, cements are not 
fused, but merely fretted in the process of manufacture, and 
the formation of these solid solutions by merely fretting 











point of fusion is attributed by Mr. Richardson to that 
process of diffusion of one solid into’another, which was 
shown to occur in the case of metals by the late Roberts- 
Austen. The higher the temperature, the more rapid 
this process of diffusion. The time requisite will also 
depend upon the area of the surfaces between which it can 
take place. Hence, the finer the grinding of the raw 
materials, the more quickly and easily is the fretting 
operation scuocipitahiel A danger to be guarded against 
is, however, the use of a very high + temperature - for 
fretting, followed bya very rapid cooling of the burnt 
material. The calcium aluminate is much more solable 
in the silicate at high temperatures, «If the cooling is-too 
quick, a super-saturated ‘solid solution is obtained, which 
is, of course,.an unstable condition. . The change to ithe 
stable form is accompanied by a change. of volume, deé- 
structive of the cohesion of the cement. « ti 





LEIcEsTerR TRAMWAYS.—The Leicester system of électtic 
tramways has now been practically completed by ‘the 
opening of the route to Groby-road. This enables cars:to 

run near the Gilroes cemetery and the fever hospital, 
while there is a circular tour from the clock tower tothe 
West End by way of Great Central-street, the:-North; the 


. | Fosse-road, and Hinckley-road. It is now. 3 ae Sa 
The number 


reach any part of Leicester by electric car, 
= carried weekly is now between 400,000 and 





Tur WerAr.—<At the closing meeting for the year of 
the River Wear Commission, the. Marquis of. London- 
derry stated that the capital outlay made by the Com- 
mission during the last twenty ave fo been as follows: — 
Harbour protection piers, 515,716/.; docks, 211,740/. ; 
dredging, 131,000/.; lights and buoys, 923/.; and other 
works, 148,177/.; making a total of 997,5562. The chair- 
man (Mr. F. Taylor) said 1904 had been a very successful 
year for the Commission. Last year the revenue ex- 
ceeded that of 1902 by 6000/., and the present year’s re- 
venue would be between 9000/. and 10,0002, in excess of 
that of last year. Last year, again, the coal shipments 
were 260,000 tons in excess of 1902, and this year they 
would be about 400,000 tons in excess of last year. On 
the two years, therefore, the Commissioners had, in round 
figures, an increase of 16,000/. per annum in revenue, 
and an increase of about 660,000 tons in coal shipments. 
The principal increase in the coal shipments was in the 
river, and was largely owing to the activity and develop- 
ment of the Wearmouth Coal Company.” It’ was hoped 
that trade at the docks would increase when the North- 
Eastern Railway Company on better approaches to°the 
dock on the Penshaw branch. 





PersonaL.—Mr. A. J. Lawson, M. Inst. C.E.,» having 
tendered his resignation in September Jast as ‘chief élec- 
trical engineer to the British Electric Traction Company, 
Limited, + and" its associated. undertakings,” will » con- 
tinue to practise as a consulting engineer at his present 
address, 4, Adelphi-terrace, Strand, London, W.C.—We 
are informed by Mr. Philip 8. Doherty that. he has 
resigned his appointment as manager of the English 
branch of Messrs. Henry Pels and Co., of Berlin, 
Germany, situate at Danes Inn House, 265, Strand, 
London, W.C., prior to taking up another appointment 
as head engineer to Mr. Paul J. Mallmann, of 114, 116, 
and 118, Victoria-street, London, S.W.—Mr. E. Kilburn 
Scott, M. Inst. E.E., Assoc. M. Inst. O.E., has been 
appointed to take charge of the electrical engineering 
department at Sydney University. In addition to 
lecturing duties, he will continue his consulting practice, 
—Messrs. A. Ransome and Co., Limited, of Stanley 
Works, Newark-on-Trent, are giving up their Chelsea 
premises on the 31st inst., and are opening new London 
offices at 63, Queen Victoria-street, E.C., on January 2. 
These new offices will be under the management of Mr. F. 
W. Baker, who has been connected with the firm for the 
past 23 — ae Witty and Wyatt, Limited, of 88, 
Leadenhall-street, E.C., have been appointed sole selling 
agents in this country for the Philip rm Manufacturing 
Company, of Cincinnati, U.S.A.,. for their magnesia 
specialities, boiler and pipe coverings, &c. 





Ececrric-Traction Contracts.—Messra. J. G..White 
and Co., Limited, have received three important con- 
tracts.* The first is for the relaying of the Belfast Tram- 
way.’ There is a permanent way consisting of 284 miles 
of double track, 2 miles of single track, and 8 miles of 
mong mk to be popes The concrete red is to be 

in. thick, and the paving of granite sétts. e special 
work for junctions, &c., is about 25,000/._There will 
be 37 miles of overhead construction, mostly.on the span- 
wire system, and the trolley wire is to be 4/0 Sheffield 
wire-gauge._ The cables are to be laid on the solid system, 
in earthenware troughs filled in with bitumen; thé. di- 
electric, is vulcani bitumen. In _ the. power-station 
there are to be three steam-dynamos, direct-current, of 
1000 kilowatts. each, running at 180 revolutions’ per 
minute. « In addition, there are to be two 250-kilowatt 
and two:125-kilowatt three-phase motor-generators. There 
is also to be installed a 25-ton crane. There will be four 
boilers, with a complete installation of superheaters, 
mechanical stokers, condensers, coal and ash conveying 
plant. The second important contract is for 51 miles of 
penne way, with overhead construction, for Monte 

ideo. The power-station here will have generating sets 
of 2000 kilowatts, and there will be 100 cars. The value of 
the contract, for which Messrs. White are both engineers 
and contractors, exceeds 400,000/. The firm have also a 
contract for the Mansfield and District Light Railways, of 
which Messrs Bramwell and Harris are the consulting 





the materials together at a temperature much below their ! 


engineers, the value of it being 48,0007. 
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COMBINATION TURRET LATHE. 
CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 
(For Description, see Page 892.) } 
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SIX-COUPLED EXPRESS PASSENGER LOCOMOTI\ 
CONSTRUCTED TO THE SPECIFICATION OF MR. J. G. ROBINSON, LOCOMOTIVE ENGINEER OF THI COMI 


(For Description, see Page 889.) 








— HEATING SURFACE —~ 
Tubes 1777-3. Sq.Ft. 
Firebox. 133-1. , 
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MOTIVE FOR THE GREAT CENTRAL RAILWAY. 


THE COMPANY, 


see Page 889.) 


gq. Ft. 
g. Ft 
Fb, 


MESSRS. BEYER, PEACOCK, 
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AND CO., LIMITED, GORTON FOUNDRY, 
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MANCHESTER. 





VALVE MOTION. 


“Throw of eccentrics 
Clearance at top of link 
7 bottom of link 
Angle of ecccentric forward 
x5 3 backward 
Clearance of valve, inside 
Lap of valve... vied ee 
Travel of valve forward gear ... 
‘a », backward gear 


6# in. 
8 in, 
in. 
1064 deg. 
1063 deg. 
gy in. 
1 in. 
. 4b in. + 34s in. 
fs in. + 34g in. 





Opening. | Cut-Off. 
| 
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B. | F. 
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— ; = B. | F 
in. | in in im.) is} in; 
Forward...) Full 3; 4+}; it lays 734 | 754 
” ove 3 is Bs oe ri | ¥ #2 1S! 624 | 65 
99s 2 4 ic | 4 (6 464 | 484 
we tee 1 4 35 Ps tf, 254 | 255 
Backward | Full Fs i lf; |lss 744 764 
” | 3 is + 32 t's | tg + ds ? | 644 65% 
” 2 4 16 18 ts | 474 | 487 
” 1 4 | vs | vetas | $f} 26h | 265 
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EDINBURGH : ; dole ‘Menzies and OCo., 12, Hanover-street. 


Francs, Paris : ae and Chevillet, Librairie Etrangére, 22, 
Rue de la ; E. M. Terquem, B1bis, Boulevard Haussman. 
Also for Adve mente, Agence Havas, 8 Place de la Bourse. 

GurmMany, Be 


aa: Megsrs, A. Asher and = ae Unter den Linden. 
“Main : Messrs. G Daube and Oo. (for 
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pee? © A. Brockhaus. 

use : H. Stuckelberger. 

Guaseow : William Love. 

Inp1A, Calcutta : ‘Thacker, 8 and Oo. 
Bombay : Thack Co., Limited. 


yf Carl Johans 


Norway, Ohi 
Gade, 41 and 43. 

New Sour W ey : Turner and Henderson, 16 and 18, 
Hunter-street ; ion and Gotch, George-street. 


New ZEALAND, Wellington, Ohristchurch, and Auckland: 
Gordon and Gotch, Prop., Limited. 
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THE SEWAGE-DISPOSAL QUESTION. 


Apart from the progress made during the past 
ten years it would be ditticult to describe the history 
of the sewage-disposal question otherwise than as 
a record of repeated failures. During the previous 
forty or fifty years it had been the subject of con- 
stant inquiry and of endless experiment and ex- 
pense, but, generally speaking, the result“had been 
one of disappointment. Within more recent years, 
however, the advance which has been made would 
seem to give some hope of finality ; and an attempt 
to justify an attitude of scepticism, with regard to 
investigations now being carried out, by reference to 
past failures would be to overlook an important 
point of difference between the old and new 
methods. 

Hitherto methods of treatment, whether by irri- 
gation or chemical processes, have largely depended 
for their success on local conditions, either on the 
nature and sufficiency of land, or on the volume and 
quality of streams into which effluents can be dis- 
charged ; but the rapid growth of the science of 
bacteriology, and the revelation of enormous powers 
of reduction and oxidation by bacterial agency, have 
led to the introduction of methods of treatment 
which carry within themselves the possibilities of 
complete purification. 

That bacterial treatment will accomplish all that 
was claimed for it in the first days of its history 
is improbable, while in exceptional cases such 
treatment may prove insufficient, if unaided by 
chemical precipitation ; but in the great majority of 
cases satisfactory results would seem to be assured. 
As distinct from treatment on land, success in 
bacterial treatment is neither dependent on the 
nature of soil nor is it nullified by periods of exces- 
sive moisture or prolonged frost. At the same 
time the resulting effluent may be discharged into 
water-courses in a chemically harmless’ condition, 
and free from the possibility of secondary putre- 
faction, or it may be distributed on land in a highly 
fertilising state, as seasons or circumstances may 
demand. Compared with many so-called methods 
of chemical treatment, bacterial filtration is 4 
process of purification as contrasted with one of 
clarification and deferred putrefaction ; for within 
the limits of practical cost little more has been 
accomplished by chemical agency. 

The difficulties which have attended treatment 
on land, by the clogging of the soil, and loss of 
porosity and aeration, and by continuous rains and 
consequent water-logging of the surface, have no 
longer to be encountered. Neither is there any 


sequently, to permit of diversion of the sewage, 


strong temporary reaction or by the fact that addi- 
tional moisture would be harmful. 

The great objection to chemical treatment, which 
has arisen in many cases even when worked under 
most favourable conditions, is also largely mini- 
mised. The accumulation of sludge which is 
augmented by, and bearsa relation to, the quantity 


on impurities and result in the discharge of effluents 
904 | whose excellence is more apparent than real) can be 
largely reduced. Moreover, such reduction con- 
sists in the removal of the most objectionable 
elements. The ‘residual sludge, resulting from 
bacterial decomposition, bears less evidence of 
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proportion of mineral matter than that remaining 
after chemical treatment, and, therefore, is more 
readily dried and more "easily removed. At the 
same time the nuisance inseparable from the opera- 
tions involved in the disposal of sludge is minimised. 
As an instance of the intolerable nuisance which 
may arise from accumulations of sludge from pre- 
cipitation processes, a case may be cited from the 
evidence given before the Royal Commission. 
During a course of years large quantities of sludge 
had been allowed to accumulate at the outfall 
works at Sheffield, and on its being decided to 
clear the works, this sludge was removed to a tip. 
But the liquid draining from the mass was so foul 
that the City Corporation were ‘called upon by the 
West Riding of Yorkshire Rivers Board to con- 
struct works in order to treat this liquid as ordinary 
sewage. On the other hand, there are a few 
instances on record where chemically-precipitated 
sludge is disposed of at low prices ; and in spite of 
the many failures which have attended attempts to 
render such processes profitable, a small class of 
individuals still favour chemical treatment on the 
ground of manurial values. General experience, 
however, would seem to show that in this matter 
theoretical and practical values are at striking 
variance, and that, even with the aid of elaborate 
systems of pressing and drying, it is exceedingly 
difficult to make the process remunerative. 

In reference to the point which is sometimes 
raised, that bacterial treatment is purely a natural 
process, and that consequently the position is in no 
way new, it must not be forgotten that in the 
earlier filtration experiments the subject of nitri- 
fication had not been worked out and the rationale 
of aeration was not understood. 

Bacterial treatment would seem to demand far 
greater care with regard to the classification of 
sewage than was formerly necessary, and it is no 
longer sufficient to speak of a sewage as charac- 
terised by so much organic or inorganic impurity 
in suspension or solution, or to refer toa particular 
reaction. Under the newer methods of treatment 
a sewage may offer great mechanical difliculties, 
owing to the presence of unusually large quantities 
of fermentable or unfermentable matter. It may 
be relatively poor in the number of organisms 
owing to acidity, or it may contain a large per:* 
centage of inorganic matter of a density closely 
approaching that of water ; and while such peculi- 
arities do not constitute insurmountable difficulties, 
they call for special care in the earlier stages of 
treatment, in order to insure the successful working 
of bacterial beds. 

As to the detailed methods of working bacterial 

processes great differences of opinion exist; but it 
would be impossible to claim that such differences 
arise altogether from imperfect knowledge, or are 
accounted for by variation in the liquid to be 
treated. The reason may be sought in several 
directions. Not only have bacterial methods been 
the subject of commercial enterprise, with the con- 
sequent perversion of facts, but experimental work 
has frequently been approached with preconceived 
ideas, and conducted on narrow lines; and large 
sums of money having been expended on schemes 
based on such experiments, attempts are naturally 
made to justify such expenditure. 
In haat one even the purely scientific evidence 
as given before the Royal Commission, it is im- 
possible to avoid the conclusion that the subject 
has frequently been studied from either one stand- 
point or the other, and that those who are familiar 
with the process of aerobic fermentation are little 
acquainted with the anaerobic, and vice versd ; 
while the value of combined action, referred to in 
the evidence of Professor Marshall Ward, would 
seem to be only slightly appreciated. 

Comparative work has, however, been carried out 
on a sufficiently large scale to constitute a guide in 
the choice of methods to be adopted ; and in seeking 
information, it would seem reasonable to turn to 
cities or towns where the work has been charac- 
terised by width of range, and has followed a gradual 
evolution in idea, or to those where various methods 
have been worked side by side over considerable 
periods of time, rather than to those where the 
work has been almost entirely in one direction. 

In comparing the relative efficiency, or cost, of 
various processes as carried out at different centres, 
it is very difficult to arrive at a just conclusion, not 
only on account of the varying strengths and pecu- 
liarities of the sewage, but also owing to the absence 
or presence of local conditions favouring economy 
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liquefaction which may have taken place in the 
sewers, owing to length of flow, has an important 
bearing upon. the cost of treatment. 

The chemist attached to the Birmingham Works 
(Mr. O’Shaughnessy) has recently suggested that in 
attempting to make such comparisons, the basis of 
calculation should be the actual work executed per 
unit of bed, taking into consideration the impurity 
of the sewage as applied, the quantity dealt with in 
a given time, and the result obtained. This sugges- 
tion would certainly seem worthy of consideration 
as aiding the arrival at fairer conclusions than those 
based on the bare statement that at such and such 
a place a certain degree of purification was attained 
at a cost of so much per 1,000,000 gallons. 

Moreover, it is well to remember, in comparing 
results obtained at various works, that such works 
(for economical reasons) have frequantly been 
adapted to, rather than designed for, bacterial treat- 
ment, end that the result obtained is not always a 
fair test of the particular process adopted. 

A difficulty which has yet to be overcome (apart 
from special arrangements and additional expense) 
is that of obtaining bacterial purity ; for, while the 
effluents resulting from bacterial treatment are all 
that could. be desired chemically, they frequently 
fall far below what could be desired when judged 
from a bacteriological standpoint. . As constituting 
an element of danger, the bacterial impurity of 
effluents has been rather overstated than understated; 
but the point would seem to have an important 
bearing on the choice of the particular method to 
be adopted ; and it will be admitted that the pos- 
sibility of pathogenic life being present in effluents 
in sufficient quantity to give rise to fear is largely 
reduced in the presence of a method which is 
characterised by ample aeration and gradual dis- 
charge. 








THE EMPLOYMENT OF AN 


ENGINEER. 

Tue case of Brunlees v. the Mersey Railway 
Company, which was decided by Mr. Justice 
Lawrance on December 21, raised a peculiar ques- 
tion as to the position and rights of a consulting 
engineer. The facts may be stated very shortly. It 
appears that an agreement, dated May 24, 1881, was 
entered into between the Mersey Railway Company, 
of the first part, the late Mr. James Brunlees and 
Sir Douglas Fox, of the second part, and the 
plaintiff and Mr. Francis Fox, of the third part. 
Under this document the Mersey Railway Company 
confirmed the appointment of the late Mr. James 
Brunlees and Sir Douglas Fox as joint engineers of 
the company, such appointment to apply to and to 
cover all extensions of the company’s railway or 
undertaking which might be thereafter authorised. 
The parties of the second part, and also those of 
the third part, when called upon to do so under the 
agreement, agreed to act as such engineers. All 
the engineers were to be paid by the company for 
their services and expenses in connection with any 
application to Parliament at the usual rates, and for 
their services and expenses in connection with any 
rolling stock or with future extension or deviation 
works, stations, or machinery, 5 per cent. upon the 
cost. It was also provided that, in the event of 
the death or retirement of Mr. James Brunlees, 
Mr. John Brunlees, the plaintiff, should be ap- 
pointed engineer in his place, with all his rights 
and responsibilities. It was also provided that 
Sir Douglas Fox should be succeeded by Mr. Francis 
Fox. After the death of Mr. James Brunlees, the 
plaintiff did in some measure act as engineer to the 
railway company. The company having got into 
difficulties, a receiver was appointed, such work as 
had to be done being still superintended by the 
plaintiff and Sir Douglas Fox. In 1899 the company 
had almost come toa standstill, when a Mr. Falconer 
became chairman. He conceived the idea of work- 
ing the line by electricity, and with that object an 
application was made to Parliament, the deposited 
plans being signed by Sir Douglas Fox and Mr. 
John Brunlees. Mr. Falconer said he had never 
heard of the agreement to which we have referred, 
and refused to be bound by it. Accordingly, the 
plaintiff brought an action, claiming a declaration 
that the agreement in question was subsisting and 
valid, and damages for its breach. In giving 


evidence, the plaintiff (according to Mr. Justice 
Lawrance) said that he was not a specialist in 
electrical engineering, but that this did not maiter, 
inasmuch as he could get the best possible assist- 
He also claimed that, apart from the ques- 


ance. 





tion of electrification, he was at least able to attend 
to the permanent way and carriages, in respect of 
which he was entitled to remuneration at the rate 
of 5 per cent. The answer of the defendants was 
that the whole of the work had to be handed over 
to the Westinghouse Company, who were to. under- 
take it on their own responsibility. In giving 
judgment, Mr. Justice Lawrance said :— ‘‘The 
question is, whether the contract is still in exist- 
ence, or whether the fact of the electrification of 
the railway made a difference, so as to relieve the 
company. ... Neither party contemplated the 
possibility of any other system than that of ordinary 
traction, and all I can do is to look at the condition 
of things when the contract was made, and then 
say whether it was confined to that state of things, 
and had ceased to have effect when electrification 
was decided upon. In my view, as neither party 
contemplated any change from the original state of 
things—namely, the use of steam traction—this 
contract is no longer binding upon the company.” 
We must confess to a feeling of surprise at this 
decision. If the plaintiff and his colleagues were to 
hold their respective appointments only so long as 
the railway company continued to use steam trac- 
tion, why was this not made a term of the contract ? 
The answer of the learned judge is, apparently, 
that no change was contemplated at the time. If, 
however, a change is made without the eonsent of the 
engineers, it is, at least, open to argument that they 
are entitled to recover the damages which they may 
sustain. However this may be as to that part of 
their employment which relates to electrification, it 
is not by any means clear that the fact of the rail- 
way becoming electrified affords any answer to the 
plaintiff’s claim for 5 per cent. upon the cost of 
rolling-stock, &c. We shall be interested to see 
whether the case goes to a higher court. 








WARSHIP-BUILDING IN 1904. 

LARGELY owing to reduced production from the 
private yards, the tonnage of warships launched 
during the year now closing is considerably less 
than in the previous year, and is much below the 
average of the past seven years. During that 
period the fighting ships launched from all British 
yards, for foreign navies as well as our own, made 
up a total of over 1,000,000 tons, or an average 
of 145,000 tons per annum; and the forty vessels 
floated during 1904 make up collectively a dis- 
placement tonnage of only 127,452 tons. So far 
as the dockyards are concerned, the output is well 
up to the average, notwithstanding that extensive 
work has been carried out in connection with re- 
pairs and overhauls. The reduction in the work 
allotted to private firms is very marked, the ton- 
nage launched being little more than one-half what 
it was for the British Navy in 1903, while in 1901 
the total was more than double the. tonnage of 
1904. This question of the relative proportion 
of work allotted to the Royal establishments and 
to private firms has aroused attention during the 
past year, and the figures seem to justify the 
grievance expressed by such firms who have laid 
themselves out to satisfy Admiralty requirements, 
both in respect to efficient workmanship and time 
of delivery, and who are now short of naval orders. 
In 1903 three battleships were to have been ordered 
from contractors; but these at the last moment 
were given to the dockyards, the promise being 
made that there would be compensatory work for 
private firms in the succeeding year. But during 
the twelve months now closing only two battleships 
have been ordered from private firms, and no 
cruisers, the dockyards getting three cruisers.* 
It is generally accepted that new work can be 
fore economically carried out by coutract than in 
the Government works, for the unavoidable reason 
that the conditions required for repair-work are 
inimical to economical new construction. In the 
one case the plant requires to be distributed over a 
wide area, so that machine-work for ships in 
docks, often widely separated, can be carried out 
close to the vessel so as to reduce handling ; whereas 
with new construction the machine-tools are pre- 
ferably concentrated at the building-berths. This 
partly explains the lack of economy ; there is, too, 
the difference in working hours, and in the amount 
of work done by the Government workers, as com- 
pared with that by private employés. The time is 
coming when it may be advisable to give all new 
warship work to contractors. The saving to be 
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effected would be from 10 per cent. to 15 per cent. 
which in the aggregate would quite equal each year 
the cost of one of the largest type of destroyers, 
But to return to the work of the year, it will be 
seen from Table I. that thirty-five ships for tho 
King’s Navy were launched from the various 


TABLE I.—Fighting Vessels Launched. 















































: Value of 
Indicated : 

No.| Tons, Horsé. Ships 

Power. nen 

uiatle pleted. 
— 
In 1904. Dockyards .. --| 4] 57,100} 80,500 4,660,000 
Private Yards (H.M.S.)| 31 | 67,552 | 279,500 6,015,000 

” »  (foreign)) 5 | 2,800 3,200 62,06 
Total 190k... | 40 | 127,452 363,200 | 10,737,000 
In 1903. Dockyards .. -.| 4 | 28,290; 42,800 | 2,384,000 
Private yards(H.M.S.)| 81 | 120,456 | 277,300 | 9,848,000 
a » (foreign) | 7 4,237 | 17,190 368,000 
Total in 1903 .| 42 | 152,083 | $87,200 | 12,609,000 
In 1902. Dockyards .. ..| 5 | 51,560| 77,000 | 3,793,000 
Private yards(H.M.S.)| 10 | 40,494 108,000 | 3,208,000 
” » (foreign)| 7 990 8,550 145,000 
- _-——(_— _— |—_— 
Total in 1902 —..| 22 | 93,044 | 193,550 | 7,076,000 
In 1901. Dockyards .. --| °8 | 64,910} 114,300 | 4,901,200 
Private yards(H.M.S.)} 24 | 144,190 | 275,000 | 11,002,600 
“4 » (foreign:} 7 2,442 47,500 | 340,000 
Total in 1901 —..| 39 | 211,542 | 436,700 | 16,243,800 
In 1900..Dockyards ..  ..| 4] 5,230]: 11,200 | 394,600 
Private yards(H.M.S.)} 17 | 30,374 | 125,800 | 2,531,600 
3 » (foreign)} 8 | 25,827] 42,750 | 1,925,000 
Total in 1900 | 29 | 61,431 | 179,750 | 4,851,200 
In 1899. Dockyards .. --| 6} 66,900; 78,000 | 4,901,100 
Private yards(H.M.S.>| 12 53,222 | 111,000 | 3,791,000 
“ », (foreign’) 16 | 47,170} 124,000 3,767,000 
Total in 1899 —..| 34 | 167,292 | 313,000 | 12,459,100 
In 1898. Dockyards - ee 70,955 | 84,800 | 4,441,000 
Private yards(H.M.S.}} 22 | 70,033 | 168,800 | 4,242,000 
» » (foreign’| 18 | 52,865 | 144,250 3,430,000 
Total in 1898 -| 48 |193,353 | 397,850 12,163,000 


yards throughout the kingdom. These have a 
collective tonnage of 124,652 tons, while the 
indicated horse-power of the machinery aggre- 
gates 360,000. In the previous year there were 
35 vessels, making up a total of 148,746 tons, the 
horse-power being 320,100. There is thus a de- 
crease of 14,000 tons, but owing to the inclusion 
this year of a larger number of high-speed de- 
stroyers, the indicated horse-power is about 40,000 
greater ; 1902 was a lean year, the tonnage launched 
then being only 92,000. The best year in re- 
cent times was 1901, when the total was 209,000. 
Fewer large ships were floated this year, the list 
including only two battleships ; whereas there 
were six in 1903 ; five cruisers, all of the armoured 
type were floated, as compared with four in the 
previous year ; two third-class cruisers, six scouts, 
one gunboat, thirteen torpedo-boat destroyers, a 
torpedo-boat, three improved and enlarged sub- 
marines, and two coast-guard cruisers, making up a 
total of 35, including every type of the modern fleet. 

As shown in Table II , the dockyard tonnage is 
10,000 tons above the average of the preceding 
14 years; but at the present time the tendency is 
to reduce the staff at the Royal establishments, and 
we hope, for reasons we have already expressed, 
that the time is coming when these concerns will 


TABLE II,—Fifteen Years’ Production of British 
Navy Ships. 














| Dockyard. _, Private Yard. Total. 
Year — Pe 
No. Tons. | No. Tons. No. Tons. 
1890 8 22,620; 13 42,475 21 64,995 
1891 8 68,100 | 10 39.150 18 107,250 
1892 9 60,450, 13 | 90,750 22 141,200 
1893 9 32,400 5 | 1,919 14 34,319 
1894 8 26,700) 19 | 4,825 27 31,525 
1895 8 70,350 28 66,412 36 136,762 
1896 9 70,970 26 | 36,515 35 107 485 
1897 q 31,885 | 22 34,111 26 65,996 
1898 8 70,955 | 22 | 70,033 30 140,988 
1899 6 66900 12 222 18 120, 122 
1900 4 5,230 17 30,374 21 35,604 
1901 8 64,910 24 144,190 32 209,100 
1902 5 «1,660, 10 «| 40,494 15 92,054 
1903 4 28,290 31 120,456 35 148,746 
1904 4 57,100 31 67,552 35 124,652 
Totals 102 718,320 283 842.478 385 1,5€0,798 

















be confined to repair work. In the previous year 
a large amount of such repair work was given out 
to contract, ships as a rule being sent to the works 
where they were originally built ; but owing to the 
extreme difficulties of preparing a comprehensive 
estimate and of subsequent accounting, the financial 


























Dec. 30, 1904.] 





ENGINEERING. 





899 





arrangements have not, it is said, been satisfactory 
to the Treasury, so that from all points of view the 
dockyards would be more suitably employed in 
carrying out such repair work than in new construc- 
tion. In the United States the experiment was 
made of building in competition a battleship in 
one of the Government yards and a second in private 
works, and the result, as might have been antici- 
pated, was so much in favour of contract work that 
the former practice of giving no new work to 
Government establishments will be maintained. 

Of a total average of about 104,000 tons per 
annum, the private yards contribute 56,100 tons, 
and the dockyards 47,900 tons. The dockyards, 
however, are at the moment very fully occupied, 
the four yards now engaged on new construction 
work having yet to float 90,050 tons, as compared 
with 114,000 tons a year ago, and 68,390 tons 
two years ago. Portsmouth constructed the 
only two battleships included in this year’s total, 
while, of the two armoured cruisers, Chatham 
launched the Devonshire, and Pembroke the Duke 
of Edinburgh. Devonport did not float any 
vessels, but has a battleship in a fairly advanced 
state, and a cruiser is being laid down. Chatham 
has similar ships in hand ; and at Pembroke two 
armoured cruisers are in hand, one of them 
almost ready for launching. A better method of 
indicating the extent of work done is, perhaps, to 
take the production of the yards over a period of 
years, and this is done in Table III. 


TaBLe III.—Zhe Production from Each Naval Yard. 


Total | Average 
1904. 1903. for for 
Yard. 15 Years| 15 Years. 


| No. | Tons. | No. | Tons. Tons. | Tons. 














Portsmouth.. 2 | 32,700 |} 1 9,800 206,131 | 13,742 
Chatham 1 | 10,850 | — | —_ | 191,212] 12,747 
Devonport ..| — en ers: | 16,350 | 148,768 | 9,917 
Pembroke b | 13,550 | -—— 141,470 | = 9,431 
Sheerness -_ _ 


Zot 2 | 2,140 81,209 | 2,086 
The work done by private yards is much less 
than in several previous years, excepting 1902 and 
1900. This, of course, is taking into-account the 
foreign work done, the only vessels launched this 
year, other than those for the British Navy, beinga 
Canadian cruiser, built by the Vickers Company, 
and three boats constructed by Messrs. Yarrow. 
But there is on hand, fortunately, a greater 
amount of foreign warship tonnagé than has been 
the case for three or four years. ‘The total tonnage 
of the warships built in private yards this year is 
only 70,352, whereas in the previous year it was 
124,700 tons; in 1901, 146,600 tons; in 1900, 
56,000 tons; in 1899, 100,000 tons ; and in 1898, 
122,000tons. These figures speak for themselves, and 
indicate that if firms are to be encouraged to retain 
berths for warship work—which berths require to 
be of specially sound character, owing to the con- 
centration of load in short, beamy battleships and 
cruisers—then the Admiralty should offer greater 
consideration to the question of the respective 
claims of dockyards and contractors. 

As to the design of the battleships built, we do 
not propose to enter into details, especially as we 
lave in past issues referred to the widely-enter- 
taiied opinion that many of our modern ships are 
veik in ordnance, because they have too many guns 
of small calibre,* recent war operations having 
shown that the strongly-held opinion in favour of 
long-range guns is correct. The two battleships 
belong to the King Edward VII. class, of which 
five were launched in the preceding two years. 
Of these, four have now completed their trials, 
and in all cases the legend speed of 18} knots 
has been exeeeded by practically half a mile per 
hour. To these and other trials we shall refer 
‘1 a subsequent article. There are two more of 
the class yet to launch—the Hibernia and the 
Africa—building respectively at Devonport and 
“hatham. There will thus be eight vessels of 
the same class, whose efficiency would be enor- 
mously enhanced by the substitution of more 
.2-in. or of some 7.5-in. guns in place of the ten 
6-1n, weapons now fitted. They have a displace- 
ment tonnage of 16,350 tons, and engines of 18,000 
orse-power. The dockyard ships will cost over 
1,400,000/., or 60,0001. more than the sister-ships 
built by the contractors. 

Of the five cruisers launched, the Devonshire, 


* See page 407 ante. 


floated at Chatham, the Roxburgh, launched by the 
London and Glasgow Company, and the Argyll, by 
Scott’s Shipbuilding and Engineering Company, of 
Greenock, belong to the improved County class, 
with 6+in. armour on the broadside, ‘having a total 
displacement of 10,850 tons, and machinery of 
21,000 horse-power, to give a speed of 23 knots. 
The other two cruisers—the Black Prince and the 
Duke of Edinburgh—are the first vessels designed 
by Mr. Philip Watts as Director of Naval Construc- 
tion, and are considerable advances upon even the 
improved County class. But Mr. Watts, in his 
Minotaur class, has done very much better, as in 
them the 6-in. gun has been entirely discarded, the 
armament consisting of four 9.2.in. guns, and ten 
7.5-in. guns, whereas in the Black Prince there were 
six 9.2-in. and ten6-in. guns. We recently entered 
at length into the question of the gun-power of our 
cruisers, * and we need not enlarge upon the serious 
defects of many of the vessels not yet completed. 

Little requires to be said about the third-class 
cruisers, of which two were built similar to two 
launched in the preceding year. These four vessels 
—the Diamond and Topaze, built by Messrs. Cam- 
mell, Laird; and Co.; the Sapphire, built by 
Palmer’s Shipbuilding and Iron Company ; and 
the Amethyst, built by Sir W. G. Armstrong, 
Whitworth, and Co.—have all completed their 
trials; and asthe Amethyst was fitted with Parsons 
steam-turbine, opportunity was afforded of making 
a comparison of this newer motor against the or- 
dinary reciprocating machinery fitted in the others. 
There was the minimum number of variants, so 
that a fairly safe deduction could be made as regards 
economy, and the results—which we published in 
considerable detail t some weeks ago—showed clearly 
that for practically all powers the turbine machinery 
is more economical, the difference being greatest at 
the highest rates of speed, when the steam con- 
sumption of the turbines was about 30 per cent. 
less than with the reciprocating engines. 

Six of the new 25-knot scouts have been launched. 
Of these, two—the Pathfinder and Patrol—were 
built by Messrs. Cammell, Laird, and Co., Birken- 
head ; two—the Forward and Foresight—by the 
Fairfield Company; one—the Sentinel—by the 
Vickers Company ; and the sixth—the Adventure 
—by Sir W. G. Armstrong, Whitworth, and Co. 
The two last-named firms have each a sister-ship to 
launch, but are very properly awaiting the results 
of trials. The Sentinel is the only one com- 
pleted, and will proceed on her final trials within a 
few weeks. Already some experimental tests have 
been made which have given very promising results. 
The design of the machinery of these vessels is of 
very considerable interest, because of the limita- 
tion in weight, notwithstanding the 17,000 horse- 
power to be developed. In some of them very light 
torpedo-destroyer machinery has been adopted, and 
Messrs. Hawthorn, Leslie, and Co., who are engin- 
ing the Elswick boats, are fitting on evch shaft two 
independent sets of triple-expansion engines, mak- 
ing six cylinders in all. In the Vickers ship the 
engines are substantial, and resemble more the 
cruiser type, so that a comparison of the results of 
the trials of all ships, and especially of the en- 
durance of the machinery, will certainly be of con- 
siderable interest. 

Thirteen destroyers were launched, all of the new 
254-knot class. Three of these—the Ure, Wear, 
and Rother— were built by the Palmer’s Company ; 


three—the Boyne, Doon, and Kale—by Messrs. | P 


Hawthorn, Leslie, and Co.; two—the Ribble and 
Welland—by Messrs. Yarrow ; two—the Liffey and 
Moy—by Messrs. Cammell, Laird, and Co. ; two 
—the Jed and Chelmer—by Messrs. Thornycroft ; 
and one—the Ness—by Messrs. J. S. White and 
Co., of Cowes. Their displacement ‘was from 580 
to 600 tons. These vessels, which have high fore- 
castles, were undoubtedly ordered under a miscon- 
ception. Following upon the accident to the Cobra 
—a vessel of 30 knots—a court-martial raised doubts, 
on imperfect knowledge, as to the strength of the 
30-knot destroyers, and for this reason scantlings 
and weights were increased, with the result that 
speed had to be reduced, and now even 25} knots 
is only attained with considerable difficulty. A 
committee of -experts appointed subsequently to 
the court-martial made a most searching investiga- 
tion, and a series of interesting experiments at sea 
with 30-knot boats, and their report, which, un- 
fortunately, has not yet been issued, is understood 
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to prove that the doubts raised by the decision of 
the court-martial were baseless.* Now the Admi- 
ralty propose to construct destroyers to’ attain .a 
speed of 32 to 33 knots.- The builders invited to 
tender have been left'a free hand as to the design 
and the system of propulsion ;' but it would almost 
appear that the turbine is practically essential to 
the attainment of this very high rate of speed.. In 
view, however, of the fact that at low power con- 
siderable difficulty is experienced in ‘attaining a 


high economy in turbine-driven destroyers, it is - 


probable that in high-speed turbine craft recipro- 
cating engines will be fitted forward of the turbines 
for cruising purposes, and perhaps also for going 
astern; but it is yet too early to “indicate the 
exact nature of the proposals put forward for the 
consideration of the Admiralty. ‘A torpedo-boat 
was also built by Messrs. J. S. White and Co.} of 
Cowes, and the shallow-draught gun-boat Widgeon, 
by Messrs. Yarrow. The coastguard ships were 
by Messrs. Workman, Clark, and Co., of Belfast, and 
by Messrs. Bow, McLachlan, and Oo., of Paisley. 

Three more submarines have been added to our 
fleet from the Vickers Company’s works, but 
patriotism justifies our referring to these only in 
very general terms. It is very satisfactory to know 
that the resources of this important constructional 
firm—perhaps the most progressive in the country 
—have been placed unreservedly and exclusively 
at the disposal of the Admiralty in this matter ; 
and the best results are the more likely to be 
achieved by the ready co-operation between the 
inventive engineers of the company and the officers 
of the Navy most qualified for this by experience 
and knowledge of the problems of submarine navi- 
gation. The consequence of practical work with 
these new engines of naval warfare is that the 
British type of boat has many qualities which, it 
is understood, are lacking in the boats of foreign 
navies. We have the assurance of the Admiralty 
that most satisfactory results are being achieved, 
and since secrecy in the design and equipment of 
these vessels is of the most vital importance to the 
maintenance of our naval power, all will regard 
this assurance, even. in the absence of definite 
evidences, as meeting. the special circumstances of 
the case. 








CHINESE COAL DEVELOPMENTS. 

Wiru the approaching completion of the railway 
to Taokou on the Wei River, it will be possible to 
tap the enormous coal deposits of Shansi and 
Honan, and bring the fuel to the coast at a price 
which will make it impossible for imported coal to 
compete with it. Concerning the quality of the 
coal deposits in these two provinces of China there 
can be no question. Thirty years ago, Baron Von 
Richthofen, after an elaborate examination at the 
instance of the Shanghai Chamber of Commerce, 
stated that both anthracite and bituminous would 
compare favourably with the best Pennsylvania 
and South Wales varieties ; and further investiga- 
tions by the engineers of the Peking Syndicate and 
other bodies have confirmed his conclusions as to the 
value and the extent of the deposits. Hitherto 
the proper exploitation of these fields has been 
retarded by their distance from. the coast, and 
from rivers that are unfit for navigation other than 
by small boats ; and, further, by the fact that the 
whole of the formation rests, as.it were, upon a 
latform raised a few thousand feet above the ad- 
joining plain. The construction of the railway 
obviates both these difficulties. The line is 75 miles 
in length, and runs from Tawang to Taokou, where 
there is water communication, by means of the Wei 
River and the Grand Canal, with Tientsin in the 
north. A dock and some 800 ft. of wharf accom- 
modation have been provided at Taokou for the 
loading of coal. Towards the south-west it is in- 
tended to extend the railway to Hsintien, in the 
plain of Honan, to which place most of the com- 
merce of Southern Shansi is conveyed, and towards 
the north-east.another extension is to be made from 
Tawang to about Tzechaufu in Shansi, through a 
country whose mineral wealth—not of coal alone, 
but of iron also—is simply incalculable.. There 
is a large trade opening as well with the interior 
of China as with the coast, and this is capable 
of indefinite expansion, the position permitting 
of a great reduction on present charges for fuel 
in both quarters. Freight to the coast at Tient- 
sin by railway and Grand Canal will be 10r, 
per ton, and.coal is produced at the pit at from 1s. 
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to 2s. 6d. per ton. As the present price for good 
steam European coal on the coast ranges from 30s. 
to 40s. per ton, it will be apparent that Chinese 
fuel has a great advantage—the quality being equal, 
and of that there is no doubt. Coal used locally 
increases in cost by hand, mule, and camel car- 
riage about 24d. to 5d. per mile, depending upon 
the condition of the roads, whereas railway carriage 
will cost }d. perton per mile. The Pekin-Hangkow 
Railway runs through the coalfields, and when 
completed — about two-thirds are already con- 
structed—it will be possible to land coal on the 
Yangtse River, where another big outlet is assured. 
The Honan-Nanking Railway is still in the clouds, 
and may be disregarded for the present, although 
ultimately it will permit of shipments direct 
to Shanghai. Meantime, Taokou is near the 
Yellow River, by means of which fuel can be 
carried to Tsinan, whence there is a railway 
to Kiao-chau. When the necessary lines are com- 
pleted the cost of carriage to Nanking will be about 
10s. per ton, and to Shanghai (which imports close 
about 1,000,000 tons annually) very little more. 

The known coalfields of China are estimated to 
cover 400,000 square miles ; but few of them are 
worked, and most of those few only for local con- 
sumption. The field which has been best developed 
hitherto is that of Kaiping, which runs for 20 miles 
along the Tientsin- Newchwang Railway, with which 
it has its own connecting line. In this district 
there are 60,000,000 tons in sight, and a further 
265,000,000 tons (estimated) as yet undeveloped ; 
the railway touches the port of Ching Wan Tow, 
where there are wharves, coal dépéts, &c. ; and by 
means of a private canal of 15 miles, constructed 
by the old company, communication is opened up 
with the south and other parts of the country by 
means of the Grand Canal and the rest of the 
elaborate system of internal waterways. The 
deposits in Shansi cover nearly 14,000 square miles, 
and are scattered over a plateau from 2000 ft. to 
3000 ft. above sea level. It is estimated that the 
quantity of fuel waiting to be mined is 630,000,000 
tons. [ron of high quality occurs abundantly in 
several strata of the coal formation. The Honan 
deposits have an area of about 21,700 statute square 
miles, about one-half of which is covered by sedi- 
mentary deposits. The available quantity, which 
is sufficiently large to be going on with, is divided 
into two nearly equal proportions, called the Lui 
River and the Sang River coalfields, the former 
yielding anthracite, the latter bituminous fuel. The 
coal is mined in the largest quantities on both sides 
of the river between Yung-hing-hien, a point a few 
miles north of Lui-hing-hien. The best fuel has 
hitherto been raised from some comparatively new 
mines a few miles east of Lui-yang, which is 38 geo- 
graphical miles distant’ from Yung-hing. The 
“coal of Lui-yang” (the name by which it is 
known in the lower country) is of great purity. 

As may be readily imagined, the old methods 
of mining in the country are not favourable to 
the complete exploitation of its coal. Still, a 
certain proportion is consumed in the province, 
and some even reaches the coast. It is impossible 
to form any exact estimate of what the sales of 
coal in the neighbourhood of the mines and in 
the country opened up by the railways will be, but 
they ought certainly to be very large : for not only 
will prices be lower than now, but the coal will be 
taken toa part of the country very densely popu- 
lated, where the only fuel at present available is 
grass and stubble. The winters are severe, and if 
cheap coal is procurable the people will gladly buy 
it. Besides, when an unlimited supply of cheap 
coal is available, it is quite certain that industries 
now impossible, owing to the dearness of fuel, will 
spring into existence all over the country. The 
Chinese are an adaptive people, and once they are 
provided with proper facilities for trade, they will 
certainly make the most of them. No reliable 
information is procurable as to the quantity ex- 
ported by water from Wei Hui. At present the price 
is so exorbitant that only the wealthy can afford to 
buy. Butonce the price is reduced to a reasonable 
figure the demand is likely to be very large, as the 
SS. is extensive and fuel scarce and dear. 
Vith improved communications such as will be 
afforded by a railway from the mines to the nearest 
point on the Wei River, from which navigation is 
open, and a service of lighters and steam-tugs, 
coal can be placed at the several towns along the 
river and canal at a price which will bring it within 
the reach of the bulk of the population, and still 
leave a large margin for profit, At Po-tou, for 





instance, 468 miles from Wei Hui, anthracite coal 
from Chinghwa (Siu-Wu) mines is sold at 101s. per 
ton, whereas with improved transport it could be 
sold for one-fifth that price at a profit of about 10s. 
per ton. The numerous navigable waterways con- 
necting with the Wei River and the Grand Canal 
will afford cheap transport to the densely-populated 
area intersected by them, and would open up a 
large mart. 

It is expected that a large iron-manufacturing 
trade may be created in the vicinity of the cvoal- 
fields. Shansiis rich in iron ore, which occurs abun- 
dantly in several strata of the coal formation. The 
natives use only one kind, which melts easily with- 
out the aid of any flux. It consists of a mixture of 
clay, iron-ore, and spathic ore, together with hema- 
tites. Tse-chau-fu and Ping-ting-chau are the two 
principal centres of manufacture. The methods 
commonly adopted by the Chinese for the produc- 
tion of cast and malleable iron are rude and feeble 
enough, but the iron produced is generally allowed 
to be of excellent quality—-a result attributable to 
the superiority of the raw material. It is not diffi- 
cult to foresee the difference which will be made to 
the material wealth of this part of the empire by 
the introduction into the heart of the coal and iron 
district of works equipped with modern machinery, 
and made easily accessible by railway communica- 
tion. The essentials are there—an iron of great 
purity, rich in metal and fusible, all sorts of clay 
and sand, such as are required for crucibles, moulds, 
&c., and a very superior anthracite. It is esti- 
mated that pig iron can be produced in Shansi at 
about 20s. per ton, and that it can be placed at 
Shanghai (which does a large trade in iron goods) 
at 63s., whereas imported pig sells there now at 51. 
per ton. 








NOTES. 
Fieip ARTILLERY FOR THE British ARMY. 


THE War Office have at last, under the influence 
of strong public opinion, expressed in various 
publications, placed orders for a large number 
of field guns, carriages, &c., with the ordnance 
manufacturers, including Messrs. Vickers Sons 
and Maxim and Sir W. G. Armstrong, Whit- 
worth, and Co. While the guns ordered will not 
suffice to re-arm absolutely the whole of the military 
forces of the King, they will go a very long way 
towards rendering the army capable of taking the 
field. The extent of the order will be indicated 
by the fact that it will probably keep the exten- 
sive gun departments of the firms named fairly 
well employed for two years. We have, in re- 
cent issues, clearly demonstrated the impossibility 
of the field forces being able, without such guns, 
to so act as to justify the enormous expenditure 
incurred in the estimates; and it is to be hoped, 
now that the orders have been placed, that every 
assistance will be given to the manufacturers to 
hurry forward the completion of the guns. The 
new weapons are to be of 3.3-in. calibre, firing 
18$-lb. shot with the velocity of 1600 ft. per second, 
and having a rate of fire of 20 rounds per minute 
under all conditions. This is the largest field-gun of 
any of the European armies, but experience in the 
war in the Far East, as we have time and again 
pointed out, shows that what is wanted is the 
largest possible gun with the longest possible 
range and the highest possible rapidity of fire. 
Most of the other powers, notably France, Germany, 
and Russia, have 15-pounder quick-firers ; Italy, 
14}-pounder ; and Switzerland a 14.3 - pounder. 
But already there is a strong agitation, particularly 
in Germany, in favour of the re-armament of the 
forces with a larger gun than that to which we 
have referred: 


Design OF WARSHIPS. 


There are, as we have pointed out on more than 
one occasion, several unsatisfactory features relat- 
ing to the design of British warships, and there 
has always been reason for doubt as to whether 
the best compromise had been effected among 
the conflicting elements which must be included 
in the plans of the ship. With very strong 
reason it has been urged in extenuation that 
British service conditions were inimical to the 
freedom of treatment enjoyed by private firms 
in preparing designs; but it has always been | 
difficult to point definitely to the directions in| 
which reform could be effected. A generally 
accepted theory is that officers afloat exerted 
too great an influence, with the result that there | 





was introduced needless multiplication of fittings, 
as well as unnecessary safety appliances, which very 
materially increased weight and reduced the tonnage 
allowable for other important essentials. There 
is, too, the outstanding fact that last year vessels of 
the King Edward VII. class, fitted with 6-in. guns 
which had been discarded by all other Powers, were 
laid down, although the conditions called for an 
improved form of ship. The explanation offered 
was that it would be convenient to have a fleet 
of vessels of this type; but this, it was con- 
tended, was an insufficient explanation of the con- 
struction of vessels which, before they were 
completed, must be regarded as in some respects 
embodying obsolete features. Sir John Fisher— 
the new First Naval Lord—who is not only an 
officer of wide experience in naval strategy, but 
also in the qualities which ought to be embodied 
in warships to meet all conditions, and is at the 
same time endowed with quick, decisive judg- 
ment—has determined to solve the various pro- 
blems which must be met if the best design 
is to be achieved. He has therefore appointed a 
large and representative Committee, of which 
he himself is to be chairman, with a view 
of considering fully the principles on which 
warships are to be designed. There will be 
seven naval officers on this Committee, includ- 
ing Admiral Prince Louis of Battenberg—who 
held the office of Director of Naval Intelligence 
for a long time—Sir John Durston, K.C.B. (the 
Engineer-in-Chief of the Navy), Admiral Winsloe, 
Captains Jackson (the Controller of the Navy), 
Jellicoe, Bacon, and Madden. The other members 
of the Committee are Lord Kelvin, Mr. Philip 
Watts (Director of Naval Construction), Professor 
Biles, Mr. W. H. Gard (one of the Chief Con- 
structors of the Navy), Mr. Alexander Gracie (of 
Fairfield), and Mr. R. E. Froude (of the Haslar 
Experimental Tank). 


JAPANESE RAILWAYS IN KorREA. 


In a recent issue (page 619 ante) we directed 
attention to the lines of railway which were being 
constructed, and others which were being proposed, 
in Korea and Manchuria. The latest correspon- 
dence from. the Far East informs us that the 
Japanese expected to run trains from Fusan to 
Seoul by Jan. 1, and that the military line to Wiju 
will be completed as far as Pingyang ; and in Man- 
churia that the Imperial engineers expect to open 
railway communication between Liao- yang and 
Antung-hsien, an amount of progress which proves 
that the civil engineer has been as active as the 
military engineer and the strategist. It is stated 
that in March ground will be broken for the Seoul- 
Gensan line. Surveyors have already started work, 
and it is hoped that the line will be finished by the 
end of 1905. In connection with the Seoul- 
Chemulpo line, it will form the trans-peninsular 
route between the Yellow Sea and the Sea of 
Japan. The trunk line from Fusan to the Yalu, 
and from Antung to Liao-yang will bring Japan 
into direct touch with the China Eastern Railway, 
the Siberian route, and Europe, so that whatever 
the other results of the war may be, it will have 
hastened the completion of the railway connection 
between the Far East and Europe, and will thus 
have directly affected the future commercial and 
political relations of the world. For some years, 
indeed, the Japanese foresaw the necessity, from 
their point of view, of a railway system in Korea 
which would enable them to utilise the resources of 
that country, and also, in case of war, place it in 
direct communication with Japan. At the end of 
last year the impending war gave a fresh impetus 
to the work, which had been progressing slowly, 
though steadily, since 1900. The Japanese Govern- 
ment, besides guaranteeing the 25,000,000 yen 
capital already floated, subscribed an additional 
2,500,000, on condition that the road should be 
completed by the end of 1904 ; but as the construc- 
tion proceeded it was found that more money 
would be required, and 1,580,000 yen was lent by 
the Government to the company, on easy terms. 
The work involved considerable engineering difti- 
culties, including 24 tunnels, with a total length of 
16,300 ft., and 299 bridges, large and small, of a 
total length of 23,000 ft. The principal difficulty 
with the bridges has been, in almost every instance, 
the necessity of building much longer structures 
than the mere stream would seem to warrant, 
owing to the floods in the rainy season. When the 
Seoul-Fusan line is formally opened, the company 
will have ready for service 28 locomotives and the 
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necessary amount of 
trucks. The bodies of the cars have been built, some 
in America and some in Japan. The trucks all come 
from. the United States. The rails, 75 lb. per yard 
in weight, are English and American, with a few 
thousand tons rolled in Japan. Girders and bridge 
materials are also either English or American. The 
company will run two through trains a day from 
Seoul to Fusan and vice versd, two south and two 
north bound.. Fifteen hours is the schedule time 
for the 274-mile journey. The opening of the rail- 
way is certain to have important results in Korea, 
as it passes through a very rich rice - producing 
country, and the surplus produce will be available 
for Japan. The Koreans, moreover, are certain to 
take, although perhaps slowly, to the use of Western 
articles of all kinds, and the foreign trade is bound 
to increase. To Japan, the strategical importance 
of the line cannot be over-estimated, as it brings 
the centre of Korea within a few hours of some of 
the most important seaports and harbours of Japan, 
so that both from an economic and a political point 
of view the work of the engineer will prove itself 
a most important factor in the evolution of the 
Far East. 


Tue Unitep States Navy Estimates. 


The Secretary of the United States Navy has 
approved the estimates prepared for the expendi- 
ture of his department for 1905-6, and the esti: 
mates have now been transmitted to Congress for 
its consideration. The amount which Congress 
will be asked for for 1905-6 is 114,530,638 dols., or 
17,372,447 dols. more than the amount appro- 
priated by Congress for 1904-5. In this increase 
certain altogether new items foot up to 6,452,234 
dols., while the remainder represents augmented 
expenditure for current maintenance. It is impor- 
tant to note that the figures just given do not 
include any appropriation on account of new 
vessels, the construction of which Congress has to 
be asked to sanction. To provide for the increase 
of the Navy, 45,255,833 dols. is asked for 1905-6, 
as compared with 31,826,860 dols. appropriated for 
the same purpose for 1904-5. This estimate in- 
cludes construction and machinery, 30,410,833 dols. ; 
armour and armament, 14,000,000 dols.; and 
equipment, 845,000 dols. The estimate for the 
increase of the Navy is intended to cover cost of work 
proposed tobe donein the fiscal year 1905-6 on vessels 
already authorised by Congress, and is exclusive 
of the equipment of yards and plants to carry on 
routine work. With regard to the further increase 
of the Navy, for which the approval of Congress 
is proposed to be solicited, the building programme 
which has been drawn up includes sixteen ships of 
war, including three battleships, five scout cruisers, 
six torpedo-boats, and two squadron colliers, the 
whole estimated cost of the sixteen .vessels being 
41,300,000 dols. Whatever may-be the decision at 
which Congress may arrive with respect. to this pro- 
posed further increase of the American Navy, no 
part of the cost of it will require to be paid out of 
appropriations to be made in the present: session, 
as no payments will fall due before June 30, 1906. 
Plans of the United States Navy Department for 
battleships of even greater size than the Connecticut 
and her class have been abandoned, after a lengthy 
investigation; and unless Congress couples its 
appropriation with some special requirement, such 
new battleships as are authorised will be built 
substantially on the lines of the Connecticut and 
the Louisiana, recently launched. One object at 
which the Secretary of the United States Navy is 
uming is the placing of the entire naval service of 
the United States upon a better footing. The Secre- 
tary of the Navy is especially anxious to equip the 
navy yards and naval stations of the Republic in 
such an efficient manner as to enable them to turn 
out the largest possible amount of work at the 
least posssible cost ; and in fitting up the yards 
and stations, the present plant is to be supple- 
mented by such tools and machinery as will bring 
the equipment thoroughly up to modern ideas. 
The estimate prepared for the Bureau of Ordnance 
for 1905-6 is 5,103,506 dols., as compared with 
%,676,706 dols. in 1904-5. The principal item 
in the Ordnance Estimates is the production, 
purchase, and handling of ordnance material, 
which is set down at 3,500,000 dols., as compared 
With 2,500,000 dols. in 1904-5. For the Bureau 
of Yards and Docks, including yards and navai 
stations, the appropriation applied for for 1905-6 
18 7,755,615 dols. . Of this amount 1,000,000 dols. 


enger cars and freight 


proposed to be expended in the purchase and 
installation of machine-tools, power - plants, 
buildings, extension. of sewage systems, construc- 
tion of ships, docks, and quay-walls. The appro- 
priation asked for on behalf of the Bureau of 
Steam Engineering for 1905-6 is 4,322,720 dols., as 
compared with 3,572,900 dols. in 1904-5. The prin- 
cipal items include the construction, purchase, and 
repair of machinery and boilers, 2,590,000 dols. 
The appropriation applied for for 1905-6 for the 
Bureau of Construction and Repair is 8,010,024 
dols., as compared with 8,595,824 dols. in 1904.5. 
Of next. year’s estimate 7,983,000 dols. is intended 
to be applied in carrying on the work of build- 
ing vessels now under way. 








Tue British Execrric-Car Company, Limitep.—The 
offer to purchase this company’s works, &c., from the 
Receiver and manager, which offer had been pending for 
some: months, was referred, by the: attorney for the 
Receiver, to the Court on the 22nd inst., for approval, 
the Receiver being at present in South Africa. The 
Court’s approval of this offer was opposed, and further 
hearing postponed until the 10th prox. 





Contracts.—The Lancashire Dynamo and Motor Com- 
pany, Limited, have received an order from the Admiralty 
for the whole of the electrical equipment for Malta Dock- 
yard, including boilers, engines, dynamos, motor gene- 
rators, and motors, in accordance with the specification of 
Messrs. Preece and Cardew.—Messrs. James Watt and 
Co.; of Soho Foundry, Birmingham, have secured the 
contract for the engines and pumps for the Conrygre 
pumping-station at Dudley, of the South Staffordshire 
Water Works Company. 





Tue InstituTION oF Civin ENGINEERS: YORKSHIRE 
Stupents’ AssociaTIon.—The third ordinary meeting of 
the above association was held in the Law Institute, 
Leeds, on December 15, the president, Mr. Ewing 
Matheson, M. Inst. C.E., in the chair, when a paper was 
read by Mr. H. J. Rudgard, Assoc. M. Inst. C.E., on 
‘* Notes on the Construction and Erection of Steelwork.” 
Mr. Rudgard pointed out that the usual types of girders 
and roofs are now more or less standardised, and dis- 
cussed the various points of construction, by attention to 
which increased economy can be obtained. The use of 
rolled sections, and avoidance of smithwork, are means to 
the same end. The author called attention to the necessity 
for thoroughly cleaning steelwork before assembling and 
painting. Points arising in connection with erection 
were then gone into, and a description given of the 
renewal of a bridge, which had to be undertaken on a busy 
line without interfering with. the traffic, the various 
points being illustrated with diagrams. A long and in- 
teresting discussion followed, and a hearty vote of thanks 
was accorded Mr. Rudgard for his paper. 

Bett-Conveyine Macuinery. — The travelling belt, 
the simplest and probably the first device adopted for 
transporting material mechanically, still remains unsur- 
passed for certain classes of work. ‘ In cheapness, speed, 
noiselessness, and adaptability, it compares very favour- 
ably with the more powerful push-plate and _bucket- 
conveyors, and with the improvements in the manufac- 
ture of belting,. and the attention paid to details of 
construction,. it now competes with them for all but the 
heaviest duty. Messrs. Thomas Robinson and Son, 
Limited, Rochdale, have sent us a poaekins describing 
their conveyors for the handling of all kinds of ores, 
slimes, tailings, clay, and similarly difficult material to 
deal with, including even red-hot coke, a steel band re- 
placing the belt in the latter instance. The usuai belt 
is of specially-woven cotton treated with rubber, and is 
impervious to moisture, practically unstretchable, and 
unaffected by heat or cold. It runs, on the carrying side, 
over sets of three rollers at intervals, the outer ones being 
inclined to keep the belt concave. On the underside the 
return rollers are plain cylinders. The driving and guide 

ear is fitted with dust-proof lubricating devices, and all 
coed my are of gun-metal. 





UNIVERSITY COLLEGE, LONDON : ENGINEERING SOCIETY. 
—On Friday, December 9, a general meeting of the 
Society was held in the Mathematical Theatre at 5 p.m., 
Professor J. D. Cormack, B.Sc. (President), in the chair. 
Mr. Bamber (uf the Associated Portland Cement Manu- 
facturers) read a paper on ‘‘ The Manufacture of Port- 
land Cement.” @ paper, which was very practical and 
interesting, was illustrated by some 150 lantern slides, 
and, in addition, a cinematograph display was given 
to further illustrate the different processes. There were 
eighty-eight members and eight visitors present. On 
Wednesday, December 14, Mr. F. J. Kean (student) read 
a paper on ‘The Belleville Boiler.” By means of a 
model made of glass tubes Mr. Kean was able to demon- 
strate fairly well the process of steam-raising in this 
boiler. On Monday, December 19, the works of Messrs. 
Johnson and Philips, electrical engineers, Old Charlton, 
were visited. Messrs. M. B. Bean and H. F. G. Woods 
(students), the honorary secretaries, are to be congratu- 
lated upon the arrangements in connection with this ex- 
cursion, which, in spite of the weather, proved to be one 
of the most interesting and instructive visits which the 
Society has yet made. On Friday, January 13, Professor 
J. D. Cormack, B.Sc. (President of the Society), will 
read a paper describing his recent visit to America. 
As this paper promises to be unusually interesting, the 
meeting will be held in the Mathematical Theatre at 





is for general maintenance, while the balance is 


5 p.m., and visitors will be admitted. 


INDUSTRIAL NOTES. © 


Tuer Annual Report on Trade Unions in 1903 is 
rather belated, but the facts and figures therein con- 
tained are too important to be overlooked or neglected. 
Some of the tables, moreover, bear upon existin 
conditions, especially those relating to the unem nee 
It is noted in the Memorandum that the punkendia 
of trade unions expands in years of prosperous trade, 
and declines in periods of lack of employment. That 
is so, for in the’ stress and strain of distress contribu- 
tions are left unpaid until, in many instances, the 
member runs out of benefit, and then arrears accumu- 
late until he isexcluded. The worst and saddest feature 
of this is that many, having exhausted the time limit 
of. benefits, cease to keep up the payments, and are 
thus on probation for a time on re-entering the 
union. . In 1903 there was a decline of 22,500 ;..that is, 
from 1,924,809 to 1,902,308, or about 1 per cent. of 
the total. In spite of this the accumulated funds 
rose to 4,550,000/. in the 100 principal unions, the 
average in which was equal to 4/. per member. 
part of the increase was due to better investments on 
the part of the trustees. The total amount expended 
in labour disputes was 172,000/.; although there was 
no very serious dispute in 1903.. Unemployed benefit 
amounted to over 500,0002:, or 80,000/.:more than in 
the year previous. The cost of other benefits—sick, 
superannuation, accidents, &c.—reached a. total of 
791,000/. Thus the expenditure on strike pay was 
less than 10 per cent. of the aggregate, while the cost 
of provident benefits was over 68 per cent. The total 
number of trade unions covered by the returns is 
1166. The following table shows the position of trade 
unionism from 1892 to 1903 inclusive :— 
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1892} 902,763 | ee 606,769 ee 1,609,532 

1893} 909,222; + 0.7 579,235 — 4.5 1,483,457 | -— 1.4 
1894} 924,100; + 1.6 | 523,471 —- 0.6 1,447,871 | - 2.7 
1896; 910,320 — 1.5 | 504,480 — 3.6 1,414,800 | + 2.3 
18 958,658 + 5.3 544,056 + 7.8 1,502,714 | + 6.2 
1897| 1,058,659 +10.4 564,357 + 37 1,623,016 | + 8.0 
1898| 1,034,377 |. — 2.8 | 625,661, +10.9 | 1,660,038 | + 2.3 
1899} 1,111,329 + 7.4 | 709,217 +13.4 1,820,546 |. + 9.7 
1900} 1,150,995 + 36 | 776,366 + 9.5 1,927,361 | + 5.9 
1901) 1,153,744 + 0.2 | 785,278; + 1.1 1,939 022 | + 0.6 
1902| 1,148,582 | - 0.4 776,227 - 12 1,924,809 | - 0.7 
1903] 1,183,640! - 1.3 | 768,668) — 1.0 1,902,308 | —12 











The following table gives an analysis of the accounts 
of 100 of the principal unions for the twelve years 
1892-1903. It corresponds with Table III., in which 
the benefits are dealt with :— 
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1892) 902,763/1,462,386 32 4} /1,433,111|) 31 9 |1,573,044) 34 104 
1893, 909,222/1,613,514 35 6 (1,835,054/ 40 44 /1,852,404, 29 9 
1894; 924,100]1,617,270| 35 0 /|1,423,831| 830 9} /1,546,343, 33 54 
1895, 910,320|1,540,058 83 10 |1,375,948| 30 24 |1,710,458| 37 7 
1896) 958,658/1,653,099 34 st 1,217,827; 25 6 |2,145.640| 44 9. 
1897/1,058,659)1,972,385 37 ‘3 1,901,051) 35 11 |2,216,974) 41 1 
1898|1,034,877| 1,899,549 86 84 1,483,983] 28 8} |2,682,540| 60 1 
1849}1,111,329| 1,826,212) 32 10} |1,253,963| 22 64 |3,204,889| 67 8 
1900/1,150,995/1,933,798 33 74 1,448,610) 25 2 |3,690,077| 64 1 
1901 1,153,744/2,024,161 35 1 |1,626,375 28 2} |4,087,863) 70 10 
1202 1,148,582/2,067,466 36 0 (1,783,351 31 4,372,178 76 1 
1903'1,133,640|2,073,612 36 7 (1,895,015 33 5: 4,860,776) 80 3 





In the period covered by the table, the funds of the 
100 unions have.-risen from 1,573,944/., or 34s. 104d. 
per head of the total membership, to 4,550,775/., or 
80s. 34d. per head—about 24 times the amount per 
head at the end of 1892. The total income in 1903 
was 2,073,612/., or rather more than the total for 1902 
—previously the highest year in the table. The expen- 
diture in 1903 was 1,895,015/., which amount has only 
once been exceeded—viz., in 1897, the year of the 
great engineering dispute, when the income and ex- 
penditure per head of total membership were higher 
than in any subsequent year. The fluctuations in in- 
come and expenditure, and the consequent fluctuations 
in the amount of funds in hand are shown in a chart. 
The increase in expenditure in 1903 was general, 
except in the mining and quarrying group of trades, 
which group is to be credited with 123,470/. out of 
the total increase in funds, largely due toa diminution 
of outlay on labour disputes. The greatest propor- 
tionate increase in expenditure occurred in the textile, 
clothing, and transport groups, in each of which 
groups it exceeded 30.per cent. The greatest decrease 





in income and funds was in the textile group, which 
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felt acutely the want of employment, arising from 
the high price of raw material; the decrease in the 
income of this group amounting to 6 per cent., and the 
decrease in funds to 3 per cent. 

The following table gives the expenditnre of the 
100 unions under the heads of (1) dispute benefit ; 
(2) unemployed benefit; (3) other benefits ; and (4) 
working and other expenses of management :— 
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1892 398,035 | 27.8 324,869 22.7 | 455,653 | 31.8 | 254,554 | 17.7 
1893) 574,208 | 81.3 | 457,846 25.0 | 545,485 | 29.7 | 257,515 | 14.0 
1894} 167,776 | 11.8 447,248 31.4 630,861 | 37.3 | 277,446 | 19.5 
1895; 197,368 | 14.4 415,533 30.2 609,984) 37.0 253,058 | 18.4 
1896, 171,168 14.0 | 261,887 21.5 513,748! 42.2 271,524 | 22.3 
1897 659,079 34.7 327,782 17.2 600,491; 31.6 | 313,749 | 16.5 
1898) 328,651 22.2 237, 16.0 613,360 41.3 304,503 | 20.5 
1899 119,574 9.5 187,332 | 14.9 624,856 | 49.9 322,201 | 25.7 
1900) 149,122 10.3 260,655 | 180 682,413) 47.1 | 356,420 | 24.6 
1901; 204,622 12.6 | $24,863 20.0 | 720,513 | 44.3 | 376,377 | 23.1 
1902; 217,998 12.2 , 420,311) 23.5 751,448; 42.2 | 893,604 | 22.1 
1003) 172,418 9.1 604,214 | 26.6 | 791,404 | 41.8 426,979 | 22.5 


During the twelve years 1892-1903 the 100 prin- 
cipal unions have expended in the aggregate 
18,700,000/., of which amount 4,200,000/., or 22.3 per 
cent,, has been spent on unemployed benefit, On 
other friendly benefits, such as payments to sick, 
injured, and. superannuated members, and on account 
of funeral expenses, 7,300,000/., or 39.3 per cent., has 
been expended. About 3,400,000/., or 18 per cent. 
of the total, has been spent on dispute benefit, and 
the remaining 3,800,000/,, or 20.4 per cent., on work- 
ing and other expenses. It will be seen that in 1903 
the percentage expenditure on unemployed and friendly 
benefits was 68.4, which is higher than in any other 
year in the table except 1894, Dispute benefit, on 
the other hand, amounted to only 9.1 per cent, of the 
total expenditure, a lower percentage than in any 
other year during the period 1892-1903. The de- 
crease in expenditure on dispute benefit in 1903, as 
compared with 190, was cficctcd mainly in the coal- 
mining industry, in which labour disputes were less 
important than in previous years, Expressed as a 
percentage of total expenditure itis found that in 
1903 the proportionate expenditure on unemployed, 
sick and accident, and superannuation benefits was 
above the average, while the percentage for funeral 
benefit was slightly below the average. 

Unemployed Benzfit.—Particulars of the expenditure 
on unemployed benefit in 1892-1903 of the 100 prin- 
cipal unions, classified by trades, are given in the 
tcitiwing table :— 
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1895-8 4,345 68,046 192,305 | 49,111 2901 
1896 25,099 42,896 113,032 34,747 2400 
1897 24,216 24 877 104,610 40,638 | 1995 
1893 22,249 13,735 107,610 34,238 2121 
1899 24,277 10,247 81,512 26,909 | 187% 
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* Based on the total membership of the 100 unions. 

The expenditure on unemployed benefit shows a 
constant increase since 1899. The total amount for 
1903 (504,214/.) was higher than for any previous year. 
The amount per head of total membership (83. 103d.) 
is not, however, as high as in 1893-5. is compared 





with 1902, more than half of the increased outlay on 
this benefit was incurred. in the textile trades, where 
the expenditure was more than double the usual 
amount, owing to causes already referred to ; but 
the group which expends most under this head is that 
of the metal, engineering, and shipbuilding trades. 
Trades Councils and Federations.—The number of 
trades councils in existence at the end of 1903 was 
204, and the total number of trade unionists repre- 
sented on them was 839,110. In 1902 the number of 
councils was 193, and the membership 818,910. The 
number of federations of trade unions fell from 95 in 
1902 to 90 in 1903, and the membership from 1,806,000 
to 1,727,000. These, however, are gross totals, several 
unions being affiliated to more than one federation. 
The General Federation had a membership of 403,000, 
against 414,000 in 1902; the Miners’ Federation, 
340,000, against 343,000; and the Federation of Engi- 
neering and Shipbuilding Trades, 240,000, against 
238,000 in 1902. The importance of the General 
Federation may be judged from the fact that it had 


~~ Jan income in 1903 of 31,311/., an expenditure of 


10,723/., and a total fund of 98,883/. 


The Amalgamated Engineers’ Monthly Journal 
reports that its total membership is 96,205—an in- 
crease of 44 in the month. The total number on the 
funds was 13,052—an increase over the previous month 
of 46. The number on donation benefit was 5891 ; on 
sick benefit, 2294; on superannuation allowance, 
4867. There was a slight decrease on donation and 
sick benefit, but an increase on superannuation benefit. 
The executive council have felt obliged to notify to 
members that unless their arrears are kept below 10s. 
they are not entitled to legal assistance in case of 
injury. Owing to neglec’ on this point the Council 
had, with great regret, to refuse the benefit to a 
member who had received a serious injury by accident, 
involving compensation under the Act. Complaints 
are made of members working in the Edinburgh 
district not disclosing their membership in certain 
shops. No fewer than ten members of the society 
have been elected, or re-elected, on public bodies 
in various places, and one has been appointed a 
justice of the peace for the Borough of Barnsley. 
The levies for the quarter amount to 2s. 6d. per 
member. The Council have decided that the expenses 
paid to delegates to the Cleveland Convention, U.S.A., 
are illegal, and must be refunded. The American 
branches are notified of this. The character of the 
Journal will be changed somewhat in the New Year. 
The purely business portion and official tables will be 
omitted, and more general matter on labour and social 
questions will be substituted. The omitted portions 
will be sent to the branches as usual, but in the older 
form. Attention is called to the progress of labour 
in connection with municipal enterprise, and to the 
pqecd field of development in connection therewith. 

t is suggested that trade unions and friendly societies 
should be given every opportunity to subscribe to 
municipal loans. At present friendly societies cannot 
do so, they must invest with the National Debt 
Commissioners. 





The report of the Boiler-Makers and Iron-Ship- 
Builders is most disheartening at the close of the 
year. The number of members on the funds is steadily 
increasing, the total having reached 10,341—an in- 
crease of 377 in the month. The aggregate is over 
21 per cent. of the total membership. The out-of- 
works total up to 7112—last month, 6790. The total 
on sick benefit was 2059 —last month, 2036 ; on super- 
annuation, 1170—last month, 1138. It is feared that 
the returns for the next two months will be even 
heavier. There is a hopeful feeling that the ebb 
tide has reached the lowest level, and that a turn 
for the better cannot be much longer delayed. For 
three - and - a - half years depression has continued 
deepening in this branch of trade. Surely there 
must be a turn soon. In spite of all difficulties, 
the membership has increased by 108, after allowing 
for deaths and exclusions for arrears. A fairly full 
account is given of the conferences with employers 
on the North-East Coast relative to the reductions in 
wages, which is to come into operation on the first 
full pay-day in 1905. The representatives of the men 
strove to avert or postpone the reduction, but had at 
last to consent to its acceptance, in spite of the fact 
that the local branches of the union were averse to it. 
At such crises as these it is that prudence and heroism 
come into play. The men’s representatives felt that 
the situation was critical, that a strike would be 
disastrous, and upon the employers’ concession as to 
time and as to the lower-paid workmen, the terms 
were agreed to. The conduct of the men has been 
reasonable, though a little soreness may be felt in some 
quarters for a time. They and the union have the 
satisfaction of knowing that a disastrous strike has 
been averted and distress diminished. 





The report of the National Union of Boot and Shoe 
Operatives contains very little encouragement as re- 
gards the state of trade or its prospects. 


Many 





hundreds are walking the streets, out of employ- 
ment. One of the reasons for the present slackness 
in this branch of trade is the capacity -of pro- 
duction by means of machinery, which has outgrown 
the possibilities of home consumption in the present 
distressed condition of the working people. The 
outlook, it is said, ‘‘has never been worse” than 
itisnow. It is suggested that newer and better con- 
ditions are required all round. Disputes have been 
few and not serious. The desire for peace is stimu- 
lated by the need of food, but the employers, as arule, 
have not taken undue advantage of the lack of em- 
ployment to cut down the statement list of prices. 
The refusal of the War Office to recognise the state- 
ment-list for Government work has induced the em- 
ployers to declare that they no longer regard the 
statement as in force. The general secretary of the 
union expresses deep regret at this decision, and the 
Council has sent a circular to the employers expressing 
disapproval of the action taken. 


The deepening distress throughout the country, 
especially in many of the great cities and towns, 
and more especially in the Metropolis, is keeping the 
social and economical questions of the unemployed 
problem well to the front. In numerous places the 
local authorities are trying to grapple with the matter 
in a more or less floundering way. This is inevitable 
when the subject is relegated to the time when dis- 
tress is acute and poverty stalks through the land. 
Alleviation is all that can A expected at such a time. 
The Mansion House Fund in London has obtained a 

oodly sum towards the relief of the really needy ; 

ut many doubt the excellency of the means or of the 
methods. In East and West Ham, which are outside 
the London area, the distress is widespread and 
most acute. One cannot but hope that the figures 
given in the newspapers are exaggerated ; but 
after all allowance for extravagant estimates, the 
distress is pitiful and lamentable. One large- 
hearted generous merchant of London has con- 
tributed 500 guineas towards feeding the hungry in 
those far-off East-End districts. We may be sure 
that he has the best information as to the extent of 
the acute distress, for 525/, are not given without 
forethought as to needs. 

The position of the iron and steel trades in the 
Midlands has not only improved, but is still improving. 
The indications are favourable to better employment 
when the Christmas and New Year’s festivities are 
over. In the engineering and allied trades there is 
little of advantage to report, but that little is favour- 
able rather than otherwise. In the hardware indus- 
tries and the other iron, steel, and metal-using trades 
the conditions vary ; in some slackness is leading to 
reductions in wages, as in the rivet branch. But, on 
the whole, the district is not badly off as compared 
with some years ago, when the chain- makers and others 
at Cradley Heath were in a state of constant semi- 
starvation. Still, trade has been slack in various 
branches, and no material activity is at present anti- 
cipated. 





In the Lancashire district the near approach of the 
holidays led, as usual, to a slackening off in orders, 
por can apy improvement be expected till early in the 
New Year. The engineering and allied trades are 
badly off for work, and the lists of unemployed in 
nearly aJl the trade unions are lamentable ; fur, as a 
rule, these are men who will readily work if they can 
get work. 








NOTES FROM THE UNITED STATES. 
PuitaDELpuHiA, December 20. 

Now that the price of steel rails for 1905 has been 
irrevocably fixed at 28 dols. per ton, inquirics are 
coming in, and estimates have been made for next 
year’s requirements. The coming year will be the 
heaviest year in the history of the trade in steel-rail 
production. Last year the output in Bessemer and 
open-hearth rails amounted to 2,992,710 tons. Al- 
ready orders for 300,000 tons have been booked last 
year, and contracts have been virtually placed for 
1,000,000 tons in all. The I)Jinois Steel Company has 
secured business in excess of its full percentage, and 
which will allow it to make 750,000 tons. The western 
mills will have an advantage over eastern mills in 
western deliveries, as their markets are closer at hand. 
It is rumoured here that the recently-formed European 
steel-rail pool is endeavouring to obtain the support of 
the American combination. American rail-makers do 
not see that there is anything to gain by entering into 
any compact, as the European agreement extends 
over three years. In the meantime business at home 
might fall off, and the American makers might desire 
to have the opportunity of unloading their surplus 
tonnage at a price which would compete with Euro- 
pean rails, and enable them to keep their mills busy. 
Already 80 per cent. of the first quarter’s capacity has 
been sold, or practically sold. ; 

In other branches of the iron trade there is a slight 
falling off in demand as a natural outcome of the 
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extraordinary buying which has been going on for 
the past two or three months. The furnaces have 
sold up as far as they care to, and nearly all 
the large consumers have contracted for all the 
iron they wish, and from now on only the small 
consumers will make any impression on the market. 
Stocks amounting to about 100,000 tons are being 
carried in a semi-speculative way. There is a more 
active demand for pig-iron certificates, and 17 dols. 
is the ruling price. In other branches of the iron 
trade a fair business is being done, and the demand 
for finished material will probably continue, and in 
some branches increase, as, for instance, in plates and 
structural material. A great deal of bridge-building 
material will culatiiy: Us called for when the re- 
quirements are presented that projected work will 
open up. 

A drought has extended all over the State of Penn- 
sylvania, and surface-water is being largely used, to 
the great disadvantage of the boilers, and much 
repairing, as a consequence, will be necessary. Many 
of the smaller shops, plants, and mills have shut down 
rather than ruin their machinery by impure water. 
The big steel-mills are obliged to ignore the damage 
being done, and are running under full pressure. 
They are making enough money to put in new boilers 
as soon as the present ones wear out. The steel- 
plate pool has booked orders for 500,000 tons of 
plate, to be delivered next year. The United 
States Steel Corporation is about buying a large 
amount of crude iron, estimated somewhere in the 
neighbourhood of 100,000 tons. Bessemer pig iron 
is selling at 16 dols. at the furnace. That corporation 
is preparing for a rush of structural material, as in- 
formation has been received concerning the construc- 
tion of bridges which will oblige the structural mills to 
run at full capacity from now on. 

A young Pittsburgher has invented a set of rolls 
whereby steel angles and channels can be rolled on 
merchant-bar mills. Tentative experiments have 
aroused the attention of structural-iron makers. The 
lighter angles and channels can be readily rolled, but 
it is said that special machinery will have to be de- 
signed for the larger shapes. 








HEAT-TREATMENT OF CHROME- 
VANADIUM STEEL. 

In our account of the recent meeting of the Institution 
of Mechanical Engineers, when a paper on ‘‘ Heat Treat- 
ment Experiments with Chrome-Vanadium Steel,” by 
Captain H. Riall Sankey and Mr. J. Kent Smith was 
read and discussed, we reported the remarks made by the 
president of the Institution, Mr. J. H. Wicksteed (see 
pages 850 and 851 ante), and we reproduced two diagrams 
which had been placed on the wall to illustrate the 
president’s speech. Since the meeting, Mr. Wicksteed 
has forwarded to us the diagram above in further illustra- 
tion of the subject. The diagram refers to Plates 1 to 5 
(Figs. 9 to 13) of the paper (see pages 905 to 908), the 
total height of all the impact lines on each plate being 
combined, the total height of the scale readings of the 
percentage reduction areas being also combined. . This, 
Mr. Wicksteed points out, shows that the characteristics, 
on the avera, ‘e, follow each other consistently. The figures, 
as numbered in the present diagram, refer to the corre- 


sponding numbering in the paper, the reproduction of 
which we complete in our present issue. Table I., referred 
to on the diagram, will be found on pages 872 and 873 of 
our last issue. 








PRICES OF METALS FROM CHRISTMAS, 
1903, TO CHRISTMAS, 1904. 
In accordance with our usual custom, we publish, on 
e 904, a diagram giving the variation in the prices 
ruling in the metal markets for the past twelve months. 
In the diagram each vertical line represents two market 
days, and each horizontal line represents 2s. in the case of 
tin plates, hematite, Scotch, and Cleveland iron, and 2/. in 
all other cases. The price of quicksilver is per bottle, the 
contents of which vary in weight from 70 1b. to 801b. The 
metal prices are per ton. Heavy steel rails are to 
aoe quotations. Tin olsen are per box of 
.C. cokes. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 8th inst., Messrs. Furness, Withy, 
and Co., Limited, Hartlepool, launched the large steel 
screw steamer Harmonic, which they have built to the 
order of Messrs. J. and C. Harrison, Limited, 66, Mark- 
lane, London. The vessel is over 235 ft. in length, built 
throughout on the deep-frame principle, with a measure- 
ment capacity of 264,126 cubic feet. Triple-expansion 
engines will be supplied and fitted by Messrs. Richard- 
sons, Westgarth, and Co., Limited, Hartlepool, with 
cylinders 23 in., 40 in., and 65 in. in diameter, with a 
42-in. stroke. There are two single-ended boilers, measur- 
ing 15 ft. 6in. by 10 ft. 6 in. long, built to German law 
>. irre for a working pressure of 200 Ib. per square 
inch, 

On Thursday, the 15th inst., the steel screw steamer 
Filippo Artell', built by the Northumberland Shipbuild- 
ing Company, Limited, Howdon-on-Tyne, to the order of 
Mr. D. Tripcovich, Trieste, and the largest vessel yet 
built for the Mediterranean trade, left the Tyne for her 
trial trip. Her dimensions are: 430 ft. in length, 54 ft. ex- 
treme beam, and 32 ft. 2in. moulded depth, and she is 
designed to carry 9000 tons dead-weight on a moderate 
draught, with space for about 14,000 tons of measurement 
cargo. Powerful machinery has been supplied by the 
North-Eastern Marine Engineering Company, Limited, 
Wallsend-on-Tyne, with cylinders 27 in , 45 in., and 74in. 
in diameter, with a 48-in. stroke, and three large steel 
boilers working at 180 lb. pressure, capable of giving the 
vessel a speed of 11 knotsloaded. The trial trip proved in 
every way satisfactory, and a speed of over 11 knots was 
easily obtained. 


Measrs. Workman, Clark, and Co., Limited, Belfast, 
launched on Wednesday, the 2lst inst, a steel screw 
steamer which they have built to the order of the British 
Admiralty The new vessel has been named Squirrel, 
and will be amplomse as a coastguard cruiser in_ the 
English Channel. The engines and boilers have been 
constructed by the builders at their Queen’s-road Works, 
and consist of a set of triple-expansion engines, supplied 
with steam from multitubular boilers working at a pres- 
sure of 155 lb. per square inch. 








On Wednesday, the 21st inst., the s,s. Sierra erp 
which has been built and engined by Messrs. David an 

William Hendersonand Co., Limited, Partick, Glasgow, 
for Messrs. Thompson, Anderson, and Co., of Liverpool, 
underwent a successful trial trip on the Firth of Clyde, 
when a mean speed of fully 13 knots was attained. The 
vessel is of about 3700 tonsgross. The machinery, which 
has been supplied by the builders, consists of triple-expan- 
sion engines, having cylinders 24 in., 40 in., and 67 in. in 
— with a 45-in. stroke, and two single-ended 

ilers. 





On Thursday, the 22nd inst., a cargo and passenger 
steamer, which is being built to the order of the Ham- 


burg-American Line, was successfully launched from the | 





yard of the Flensburg Shipbuilding Company. The chief 
dimensions of the vessel are as follows :—Length over all, 
427 ft. 3 in.; breadth, extreme, 50 ft. 84 in. ; depth, 
moulded, 31 ft. 6 in. ; having a carrying capacity of about 


'|7500 tons. The ship was named Columbia. 





On Thorsday, the 22nd inst., Messrs. Alexander 
pene sag and Sons, Limited, Glasgow, launched the new .- 
turbine steamer Virginian, 11,200 tons, which has been 
built for the Allan Line Steamship Company, Limited, 
of Glasgow. This vessel, with the Victorian, now com- 
pleting at Belfast, will be the first turbine liners to cross 
the Atlantic. The Virginian’s dimensions are :—Length, 
540 ft. over all; beam, 60 ft.; and depth, 41 ft. She has 
accommodation for about 1650 passengers—470 first-class, 
240 second-class, and 940 third-class. vessel is 
specially designed for the conveyance of the Canadian 
mails and passengers ; no less than five decks are fitted 
up for the accommodation of the latter. She has 
also considerable cargo space in the holds fore. and 
aft, one of them being fitted up and refrigerated for 
the reception of perishable cargo, chilled beef, &c. 
The first-class dining-saloon at the fore end of the bridge 
is arranged on the modern group system of small tables, 
each seated for parties of six or eight, and has accommo- 
dation for 200 persons. The opapenn war leads in two 
flights to the bridge deck, and thence to the promenade: 
deck, where are situated the music-room, lounge, library, 
and smoking-room. The music-room, like the dining: 
saloon, is treated in the Georgian style, but finished in 
lightly stained mahogany below and ivory white above, 
with richly figured brocade panels, the upholstery being 
made to harmonise. There is a large and airy. nur- 
sery. The second saloon, on the main deck, is ars’ 
ranged to seat over two hundred passengers. - The” 
cabin accommodation is heated throughout by steam 
the pipes being so. arranged that each. individual. pas- 
senger can modify the heat to suit himself.. The emigrants 
are kept comfortable by an installation of the thermo- 
tank system which combines the duties of heating and ' 
ventilation. The turbines, which are to be poppiied by 
the Parsons’Marine Steam-Turbine Company, Limited,’ 
are expected to prove of ample power to drive the vessel 
at a high rate of speed, although the space. they org 
is considerably less than would have been required by 
reciprocating engines of equal power, thereby enabling a 
—— improved class of accommodation on the upper , 

ecks to be provided, Steam at high pressure will be 
supplied to the turbines by nine single-ended boilers 
fitted with forced draught. The boilers and a very com- 
plete installation of auxiliary machinery have been sup- 
plied from the engine works of the builders, Messrs. 
Alex. Stephen and Sons, Limited. The Virginian: is 
intended to sail on April 6 on her first voyage from 
Liverpool to Halifax, and St. John, N.B. 





On Friday, the 23rd inst., the new steel screw steamer 
Telamon, built by Messrs. Workman, Clark,-and Co. 
Limited, Belfast, went for a trial trip. This vesse 
is the fifteenth built by the above firm for the same 
owners, Messrs. Alfred Holt and Co., Liverpool, and is 
383 ft. long, with a gross tonnage of 450) tons. In de- 
signing the Telamon special consideration has been given 
to the requirements of the Australian trade. The engines 
and boilers, constructed by Messrs. Workman, Clark, ° 
and Co., at their Queen’s-road Works, consist of a set of 
inverted direct-acting triple-expansion engines, supplied 
with steam from two large steel cylindrical multitubular 
boilers working under the owners’ closed ash-pit system 
of forced draught. 


On Friday, the 23rd inst., there was launched from the 
yard of the Northumberland Shipbuilding Company, 
Limited, Howdon on-Tyne, the screw steaer Hillhouse, 
built to the order of Messrs. John Cory and Sons, 
Limited, Cardiff, for the Seville and United Kingdom 
Carrying Company, Limited. This vessel is the tenth 
built for the above firm, and is 335 ft. over ‘all, 48 ft: 
breadth, extreme, and 24 ft. 3in. depth, moulded. The 
machinery will be supplied by Messrs. Richardsons, 
Westgarth, and Co., Limited, Sunderland. The engines 
have cylinders 234 in., 39 in., and 64 in. in diameter, with 
a 42-in. stroke. There are two large boilers 15 ft. in 
diameter by 10 ft. 6 in. long, with a working pressure of 
160 lb. per square inch. The vessel is designed: to carry 
5200 tons or a light draught. 








Tuer INSTITUTION OF MECHANICAL ENGINEERS: Err.- 
tTuM.—In our account of the discussion on Captain Sankey 
and Mr. J. Kent Smith’s paper at the recent meeting of 
the Institution of Mechanical Engineers, in dealing with 
Mr. 8. A. Houghton’s remarks, we reported (see page 847 
ante): “If the bottom of the notch, however, came on 
one of these weak parts, a very uniform test resulted.” 
The word ‘‘inferior” should be substituted for.‘‘ uniform.” 
Mr. Houghton, in calling our attention to this dis- 
crepancy, adds that the segregated areas in forg 
steel, to which he made reference, sometimes occur 
as carbonless bands, and sometimes with an excess 


of carbon (pearlite), but always with an excess. of 
phosphorus and sulphur; and they are very probably 
the cause of the want of uniformity frequently shown in 


the results of notched bar tests. This would point to 
the desirability of combining microscopical examination 
with these tests—at any rate, for research work. With 
regard to vag 06 crystals in steel, Mr. Houghton is of 
opinion that the tensile test is a poor one for enabling 
judgment to be formed upon material which is brittle 
from this cause. Mr. Houghton also wishes it to be 
stated that he did not make tests for Mr. Yarrow, but 
that Mr. Marriner made tests for him by the courtesy 
of Messrs. Yarrow and Co. 
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HEAT-TREATMENT EXPERIMENTS WITH CHROME-VANADIUM STEEL. 


Fic. 9. Errect,or ANNEALING CR Va STEEL: 
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Impact Scake, Foot Lbs. 





Tensile, Impact, and Arnold’s Tests, plotted from Table I. Photo-micrographs x 350 Diameters. 
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Fic. 10. Errect or Soakina Cr Va STEEL. 


Tensile, Impact, and Arnold’s Tests, plotted from Table I. Photo-micrographs x 350 Diameters. 


600°C. 620%. 
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with the 0.254 
will be seen t 
the 0.468 per cent. carbon steel, an 
parison has been made with this steel, as shown in Figs, 6 
d 7 (page 876). 

t will be seen that in every case in Fig. 6and Fig. 7, 
©xcepting as regards such treatments as ruin the steel, the 
chrome-vanadium steel is distinctly less sensitive to heat 
treatment than is the pure carbon:steel, and the impact 


4) 


Reference to Table-I,. 


Ma 


at the ultimate strength exceeds that of | Alloys 


made in Fig. 14 between annealed chrome-vanadium steel 


* It should be noted that, with the exception of:the 
0.13 carbon steel, the 0.468 carbon steel gave the best im- | thereon at 
t results of all the steels tried by the Alloys Research | chrome-vanadium steel, however, further improves its 

| quality, especially in regard to the elastic limit and | 
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r cent. carbon steel of the report ; but it (No. 2) and annealed 0.468 carbon steel (Table II., Sixth 
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resistance to impact, but it is to be noted that in this 
Report), also between oil-tempered. chrome- | case (870 deg. Cent. to 350 deg. Cent.) the alternations 
therefore a com- | vanadium steel (No. 19) and oil-tempered 0.468 and 0.254 | (Arnold’s test) are diminished ; here the te 
carbon steel (Table XVII., Sixth Alloys Report) ; and | not been quite powerful enough for the quenc 
the strong similarity between the annealed chrome- — reheating temperature appears desirable. 
vanadium steel and the oil-tempered 0.468 carbon steel 

shown therein appears to the authors to be an important 
point, because in the case of the annealed chrome-vana- ‘ 
fi ; dium steel the characteristics are maintained throughout | as plotted in ne 
gure is considerably larger.* A further. comparison-is | the mass, whereas in the case of an oil-tempered steel in | representing Tables XIII. t 
large masses it depends entirely on circumstances as to he diminished sensitiveness to heat treatment 1s, it 
the depth the effect penetrates (see Plate 37, Sixth Report | need hardly be said, a matter of the greatest practical 
of the Alloys Research Committee, and the remarks | value. It is important to note, however, that if the 
80 of the Report). The oil-tempering of | tensile strength is to be maintained, the annealing tempera- 
ture should not exceed 650 deg. Cent, (1202 deg. Fabr 
but if the best all-round result is required, then t 


m 


t should be pointed out that in some cases, when water- 
quenclred, the ultimate stress of the chrome-vanadium steel 
more closely with that of the 0.254 carbon steel, 

ig. 7 A ge 876 ante) on the vertical lines 
ft . and XIV, of the Alloys Report. 
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Reference to Table I. 1 


qi 
: 
a] 
Yj 





Photo-micrographs x 350 Diameters. 











Errect or Water-Quencuine Cr Va Streets (Tabze I.). 
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and Fig. 41. 


Fic. 12. Errecr or O1-Quencuine Cr Va Sreezs (Tabsce I.). 


Photo-micrographs x 350 Diameters. 




































Reference to Table I. 1 
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annealing temperature shoul! be 900 deg Cent (1652 deg. | annealed at 800 deg. Cent. (No. 15, Table I.) it gave 45 


Fahr.). 
MISCELLANEOUS TeEsTSs. 


Miscellancous Tests.—There being no means of making 


accurate twist tests at Queen’s Ferry, a few ‘‘ workshop ” 
twist tests were carried out as follows:—A piece of Cast 349 


| twists. The results are, it will be conceded, somewhat 
| remarkable in view of the high tensile strength of steel. 


OrHEeR CHROME-VANADIUM STEELS OF THE SAME 
QUALITY. 
As mentioned previously, Cast 349 was only one of 


(raw), lin. by j in., was twisted in a lathe 3} complete several that were made of chrome-vanadium steel, and 
twists, when it could be twisted no further owing to want | therefore some tests with the other casts may be of interest 


of power in the lathe ; there were no signs of failure. 
A piece, 1 in. by } in., was fixed to a smith’s anvil, ‘a 


bar 10 ft. long was secured to it at the top, and four men the original experimental cast made in the crucible. 
it until it was twisted up as close as their | mechanical tests are 


walked round it ur 
power could twist it ; there were no signs of failure. 


by way of comparison. 
3W. (Analysis No. 1, Table 1V., 910.)—This was 
iven in Nos. 33 and 34, Table I. 


This steel also welded quite satisfactorily, and the beni 


A few twist tests were, however, made in Sheffield | and twist tests were excellent. ‘The lathe cuttings were 


under standard conditions on a machined length of 6 in. 
The raw steel (No. 1, Table I.) gave 3.9 twists, and when 


| 


also of great length and toughness. 
Cast 145. (Analysis No. 3, Table IV.)—This was the 











29 _z 
* and Fig. 32.” 


first open-hearth cast made to imitate Cast 3W, and some of 
the mechanical tests when ‘‘raw” are given under No. 39 
in Table I. : 

A piece of plate (annealed) } in. thick was bent over ® 
diameter three times its’ thickness, and showed no skin 


‘flaws; it was then opened out and hammered fiat, and 


bent to the same extent in the opposite direction. It was 
again opened out and flattened, after which it was bent over 
to the same extent in the original direction, and there was 
not the least sign of a crack. It was then hammered fi at 
on to itself, when a crack was produced showing a Si!) 


he fracture. This steel gave remarkable results as draw-pins 


on the cold tube draw-benches ; 25 per cent. more work 
than usual was easily turned out at a pass, and the two 
draw-ping that were made are as capable of work to-day :'s 
they were twelve months ago. On one occasion an extré 
obstinate tube caused the draw-pin to elongate; it was 
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Fic. 13. Errect or Om-Temprrine Cr Va Sreen (Tare I ). 
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Photo-micrographs x 359 Diameters. 
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Fic. 14. Comparisons FoR Various STEELS. 
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Photo-micrographs 2, 19, 46, and 48 x 350 Diameters. Three others x 1600 Diameters. 


Annealed at 600°C. 
500°. 620°C. 
ACr Va 
AY Steel 


0-468 Carborv ' 
St musing 








4{OW quenched at ._-----~-+=--- 870°C. 
eae Oe 228 350°C. 
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N0.268 Carbon 
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0-254 Carborv 
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}.cference to Tabie I. 2 


Table II. 
Sixth Alloys Report. 
“mped up, annealed, and is at work again as well as ever. 
A flat test-piece of this cast was cut in two, welded, and 
‘hen twisted four times without sign of fracture. A billet 
this cast was sent to the Victoria Works, Rugby, where 
'' was forged into a small crank-shaff: It was worked 
without difficulty in the forge, and. machined well, 
«though somewhat stiffer to work than the usual crank- 
aft steel. 
The National Physical Laboratory, determined the 
alescence point of this steel by q differential method, 
a nd made the average 705 deg. Cent.(1301 deg. Fahr.) witha 
cmperature of maximum intensity of about 740 deg. Cent. 
'364 deg. Fahr.). They say they detect in some of the 
samples a transformation point at about 500 deg. Cent./ 
30 deg. Cent.; but this seems only to be “apparent,” as 
je Pont is not soticanple in other samples of the same 
steel. The mic sectio : i 
obealikadl tee rograpt tions agree perfectly with those 
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Table XVII. 


Table XVIT. 
Sixth Alloys Report. 


19 


Cast 300. (Analysis No. 4, Table IV.)—This cast was 
also a repetition of Cast 145, and gave similar mechanical 
tests, as shown in No. 36, Table I.: Bends taken trans- 
versely and longitudinally to the direction of work on the 
steel with }-in. flat bars (D = 3T) were perfectly sound, 
and one of them, when completely closed down, only 
showed a slight abrasion of the skin, probably due to a 
rolling skin defect, not a sign of a crack being visible at 
theedge. A round bar 1 in. in diameter bent double on 
itself. Several %-in. and §-in. square bars were bent over 
double close down without even asign of abrasion. Photo- 
micrographs of this steel (raw) agree exactly with the 
ee photo-micrograph No. 1 for Cast 349, Figs. 

o 13. 


| OrHER OpreN-HEARTH CHROME-VANADIUM STEELS. 


| Cast 235. (Analysis No. 5, Table IV., page 910)—This 
| cast contained rather less chromium and vanadium than 


_ 


Redaction of Area. 
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46 


48 
and Fig. 21. 


the previous casts referred to. The change in the mecha- 
nical tests is quite marked, as will be seen by referring to 


Nos. 37 and 38, Table I., 6872 ante. A bend of this 
steel, ? in. by 4 in., was hammered absolutely close, and 
showed no signs of cracks. Some special bolts were made 
from this cast—length, 20 ft.; diameter, 3} in.—for use-in 
connection with the hydraulic forcing-on of a dynamo 
coupling, and succeeded where a high-quality steel had 
failed entirely several times. Draw-pins for cold drawing 
|tube bench made of this steel allow of 25 per cent. more 
| work at a pass, and have a far greater life than pins made 
of the double Swedish shear steel generally used for the 
pur , although the mechanical tests of the Swedish 
steel show a stiffer steel—viz. :— 
Yield point, 29 ; ultimate stress, 45.3 ; elongation 
(2-in. gauge length), 20.5 per cent ; reduction 
of area, 38.6 per cent. 
The original draw-pins put into use twelve months ago 
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HEAT-TREATMENT EXPERIMENTS’. WITH CHROME-VANADIUM STEEL. 


PHoTO-MICROGRAPHS OF Cr Va Steet (Cast 349), 


Fie. 15. No. 7. 


Fie, 18. No. 22. 


Water-Quenched 900 Deg. Cent. 





PHOTO-MICROGRAPHS OF CR VA AND OTHER STEELS. 


No. 48. 
Oil-Tempered. 


Fie. 21. 
Nickel Steel. 


are still satisfactorily at work. A weld.test with this steel 
was as satisfactory as that describedfor Cast 145. The 
photo-micrograph of this steel is ngarly identical with 
that of Cast 270, Fig. 24, above; the ferrite ‘‘crystals” 
are almost the same, but the carbide areas are larger, and 
it will be seen that it differs. considerably from the corre- 
sponding micrograph for Cast 349, Fig. 20. Two standard 
twist tests were made at?$heffield on a machined length 
of 6in. The raw steel (N0s37, Table I.) gave 4.6 twists, 
and when annealed at 620 deg- Gent. (No. 38, Table I.) it 
gave 4.9 twists. 3 

Cast 282. (Analysis No. 6, Table EV.)—This was an 
open-hearth cast containing more chromium and vanadium 
than Cast 145. It was a much stiffer steel, as will be seen 
by examining the meehanical tests given in Table I., 
Nos. 39 and 40. A-draw-pin made of this steel was not 
satisfactory ; it failed at the first obstinate tube. The 
photo- micrographs of this steel, Fig. 23, above, are 
interesting; they are quite different from the other 
chrome-vanadium photo-micrograph sections, but they 
bear some resemblance to the photo-micrographs of the 
chrome-vanadium spring steel, Figs. 31 to 41, page 910. 

Cast 270. (Analysis No. 7, Table IV., 10.)—This 
wasalow arbon steel, of a quality suitable forsteam-tube 
drawing,« ntaining a very small percentage of chromium 
and vanadium. The mechanical tests are given in Table I., 
No. 41, and for comparison the tensile tests for a similar 
steel without the addition of chrome-vanadium. (No. 42) 
(Analysis No. 12,-Table V.) and of a Swedish tube steel 
(No. 43) (Analysis No. 13, Table V.) are also given. It is 
to be noted that the resistance to alternations of stress 
(Arnold’s test) of Cast 270is more than double that of the 


Annealed 620 Deg. Cent. 


Fie, 19. 
Oil-Quenched 900 Deg. Oent., Reheated 600 Deg. Cent. 


¥ i's 
iG i ws 
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x 2000 DIAMETERS. 
(Numbers refer to Table L.) 
Fie. 16. No. 15. Fie. 17. - ie 87. 
Annealed 800 Deg. Cent. Water-Quenched 800 Deg. Cent. 


PHOTO-MICROGRAPHS OF CR VA AND OTHER STEELS. x 350 Diameters. 
(Numbers refer to Table I.) 


Cast 349 No. 7. 


No. 2%. 


Or Va Steel. _ Antiealed 620 Deg. Cent. 


Fie. 20. 





x 350 DiameTERS. 


(Numbers refer to Table I.) 
Fie. 22. Fie. 23. Cr Va Steel. Cast 282. Fie, 24, No. 41. 
Carbon Steel (Forging). No. 39. Raw. No. 40, Annealed. Cr Va Tube Steel. Cast 270. 





nay, carbon tube steel ; the figures being 1025 alternations as regards heating and tempering. When stretched, the 
or Cast 270 and 410 for the tube steel.* chrome-vanadium spring showed signs of permanent set at 
A ; | about. 1900 Ib., whereas the other did so at the much 
CHRoME- VANADIUM SPRING STEEL. | lower load of 1020 1b. The extension tests are shown in 
This was a crucible steel containing 0.44 per cent. | Fig. 8, ‘page 904, from which the following formule have 
ae rather oy aan “y —  peulthcs steels, | been deduced :— 
ut the same (or about the same) sma’ reentagze of | ‘ . ¥ . 
a mal ana 2 as 8. Table IV.). Load at which Pormumnent ee ae 
The mechanical tests are given in Table I., both annealed | 7 : Boe, he b. 
and oil-tempered (Nos. 44 and 45), and photo-micrograph | For chrome-vanadiam ppring. = 06,900 d » 
sections are given in Figs. 32 and 41, page 910. This steel | 7 D 
‘was made in the crucible, and the ingot was sent away to | For West Bromwich spring = 28,400 — lb. 
be rolled, and, judging from the photo- micrograph | as 


sections, the resultant rod must have been annealed Extension for a Load W. 


a ee Se: - deg. —o and 900 deg. | W. 2. D? 

ent. (1472 deg. Fahr.and 1652 deg. Fahr.). A spring | Th -vanadi ing = era, Si 
intended for a working pull of 500 1b. was made from this | Se 1,468,000 x d# 
steel by the West Bromwich Spring Steel Company, and W.n. D® 


at the same time they made a similar spring out of their West Bromwich spring 
usual steel. The dimensions of these springs were as 


follows :— 


= in. 
1,575,000 x d* 
From these formule it will be seen that the strength of 


Chrome- West the chrome-vanadium spring is double that of the other, 

Vanadium. Bromwich. | but that the extension is somewhat greater. A usual 

Length unstretched -- 9.6-in. 9.6 in. | coefficient for safe working load for a spring made of wire 
Mean diameter of coils(D) 5.22,, 5.17,, | @in. in diameter is about 20,000; this gives a factor of 
Number of coils (n) 4 4 | safety of 1.4 with the West Bromwich spring. Applying 
Diameter of wire (d) 0.561 in. 0.568in. | the same factor of safety to the chrome-vanadium spring, 


| the coefficient for safe working load with this class of 


| steel is 40,000. eS ; ol 
A few heut-treatments were carried ‘out with this 

chrome-vanadium spring-steel, but, with the exception of 

the two tensile and impact tests given in Nos. 44 and 1), 


Both springs were given the usual practical treatment 


fi These figures do not compare with the Arnold figures | 
rte in Table I., as they were taken under different con- 
itions, 
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HEAT-TREATMENT EXPERIMENTS WITH CHROME-VANADIUM : STEEL. 


DIAMETERS. 

1200 Dec. Cent. 

Fie. 25. 
Soak 


No. 27. 





Fie. 27. 
Reheated Half Hour at 900 Deg. Cent. 








Fie. 29. 
Reheated Half Hour at 1100 Deg. Cent. 


only photo- micrograph sections were taken. These are 
given in Figs. 31 to 41, above:— 


Annealing trials are given in 


hoto-micrographs . Figs. 31, 32, 33. 
Water-quenching =a : a 34, 35, 36. 
Oil-quenching __... pe ec a 
Oil-tempering Bs neon raat and 41. 

There isa resemblance in pho. ~nicrographs Fig. 31 and 


Fig. 32 to that of Cast 282(see p. ~icrograph Fig. 23 
(annealed portion, page 908). steed - 


COMPARISONS WITH OTHER STEELS. 


For the sake of comparison, a few tests of other kinds 
of steel were made, und are appended. The mechanical 
tests are given in Table pe a the photo-micrographs in 
Figs. 14, and 20 to 24, pages 907 and 908. 

No. 46, Fig. 14, is a 3 per cent. nickel steel, made at 
Queen’s Ferry (Analysis No. 9, Table V., 910) ; 
No. 47 is a 3 per cent. nickel steel made in Sheffield 
(Analysis No. 10, Table V.); and No. 48, Fig. 14, or 
Fig. 21, is an ‘vil - tempered German 4} per cent. 
nickel steel (Analysis No. 11, Table V.). It will be 
noticed on referring to No. 15, Table I., and to No. 15, 
Fig. 4 (page 874 ante), and to Nos. 46 and 47, Fig. 4, that 
the tensile tests of either of these 3 per cent, nickel steels 
ure very similar to those of Cust 349 in the annealed condi- 
tion (800 deg. Cent.), and in this connection it should be 
uted that the chrome-vanadium steel is as cheap to 
in ke as the nickel steel. The photo-micrograph sections 
(Nos. 7, Fig. 9, and 46, Fig. 14, it will, however, be 
uoriced, are quite different 

Photo- micrograph Fig. 2, page 08, is that of an ordinary 
pure carbon fo: . steel made at Queen’s Ferry (Cast 

vo. 297, Analysis No. 14, Table V.). 


RESTORATION BY HEAT TREATMENT OF OvER-HEATED 
CHROME-VANADIUM AND OTHER STEELS. 


kn view of Mr. Stead’s paper on the restoration of steel 








PHOTO-MICROGRAPHS Cr Va Steet (Cast 349, excerpt Fic. 30). 
REsToORATION SERIES, AFTER SOAKING FOR 12 Hours aT 


Fie. 26. 
Reheated Half Hour at 800 Deg. Cent. 





Reheated Half. Hour tt 1000 Deg. Cent. 


Soaked" 1200 Deg. Cent. 








x 230 


Fie 43. 
Annealed 950 Deg. Cent. 


Fis. 44. 


“Wiaa 45. 


mg Va Spring Steel. 


Pe ng 
900 Deg. Cent. 


Fie. 61. 





by. heat treatment,* it was thought that it would be 
advisable to make special trials of chrome-vanadium stee 
to ascertain its behaviour in this respect. Acnoeiinely..& 
number of pieces suitable for micrograph sections had 
their structures ‘‘ ruined” by being kept at a temperature 
of 1200 deg. Cent. (2192 deg. Fahr.) for 12 hours, and were 
cooled very slowly. A series of heat treatments were 
then applied by rans sharply to the following tempera- 
tures':—750 deg. Cent., 800 yf Cent., 900 deg. Cent., 
1000 deg. Cent., and 1100 deg. Teak? the piece was held 
for balf an hour at the temperature, the cooling was fairl 
rapid, though slowed down somewhat over the rec 
escence point (715 deg. Cent.). The structures were then 
examined micrographically, and the results are given in 
Figs. 25 to 29, above. Several check series were taken. 

It was observed on examining these photo-micrographs 
and ea them with photo-micrograph Fig. 25 
(also No ig. 10), that a une of 750 deg. 
Cent. had had no ver perceptible effect ; nor was there 
any improvement in the tensile tests, as shown in No. 30, 
Table A —., of 800 deg. Cent. (1472 di 
Fahr.), however, a slight effect on the micrograp 
section, Fig. 26, above, and temperatures of 900 deg. 
Cent. (1652 deg. Fahr.) and 1000 deg. Cent. ge deg. 
Fabr.) alter the structure in a very marked oe 
(Figs. 27 and 28, above). A temperature of 1100 
Cent. (2012 deg. Fahr.) produced little change in the 
ruined structure, as might bs expected (Fig. anene}. 
It_was thought that a temperature of 950 deg. 

(1742 deg. Fahr.) would be likely to give the best on. 
and accordingly test-pieces suitable for tensile, imapeck, and 
Professor Arnold’s alternation tests were prepared by over- 
heating the steel to 1200 deg. Cent. (2192 tes Fahr.) for 
12 hours, after which it was heated to a ay Snr Fad 
of 950 deg. Cent, (1742 deg. Fabr.) for half an hour. The re- 
sults are given under No. 31 in Table I., and it will be seen 


* Journal of the Iron and Steel Institute, sheild 1903. 


Tuse STEELS. 
Fie -49. Swedish Tube Steel (Normal). 


Fig. 50. Overheated. 


1 | the raw steel (No. 1, Table T.), and 33. 





Heat Restoration or Two CrangsHart Steers. (Compostrron—Taste V.) 
x 50 Diameters, 


Fie. 46. x 50 Diameters. 
As received. Annealed 950 whan: Cent. As received. 


_As received x 350 Diameters. 





Annealed at 950 Deg. Cent. 


x 75 D1iaMETERs. 


Fie. 52. Fig. peel _—S aby Annealing at 


r cent. shiel that of 

r cent. above that 
of the overheated "steel (No. 27, Table I.).. The ‘yield- 
point is slightly coumgth than that Br the ra steel, and 
1s 34 per cent. above the figure of the overh -steel. 
The elongation is, however, not accurately figured, owing 
to the sample breaking near the gauge-mark ; but the con- 
traction of area has risen to 10 per cent. above that of the 
raw steel, and nearly 50 per cent. above that of the over- 
heated sample. The impact figure has also improved, but 
perhaps the most megan's nF is the improvement in 
the alternation figure, which is nearly equal to that for 
the oil-tempered steel, although not so good as that of the 
raw or the annealed samples (see Nos. 1 and 19). A further 
test is in progress to be entered under No. 32. 

The spring chrome-vanadium steel (Nos. 44 and. 45, 
Table I.) was also soaked at 1200 deg. Cent. (2192 deg. 
Fahr.) for 12 hours, and reheated to 900 deg. Cent. 
(1652 deg. Fahr.), this being the finishin temperature 
limit ; and compound photo- rpm» pt ig. 30, above, 
gives ‘the result, from which it would appear that the heat 
treatment has, at any rate to a certain extent, -restored 
the structure. 

The above heat treatment was applied to two forging 
steels, one low in carbon and mt ot in manganese (Analysis 
No. 16, Table V., pege 910), probably of Hn aera —_, and 
to another of Eng manufacture (Analysis Table 
V.). The photo - micrographs Figs. 43 to 1B. “above, 
show clearly that these steels had been annealed too long 
and at too high a temperature. The samples were taken 
from pore! afts which had broken after, running six 
and ten years respectively, without any - arene reason 
except that now revealed by the microgra; The heat 
treatment produced the improved faite wt shown in 
photo-micrographs Figs. 45 and 48, 

Figs 49 to 52 illustrate the effect of heat treatment on 
the micro-structure of over-heated pure carbon tube steels. 
Fig. 49 is that of a Swedish tube steel (Analysis No. 13, 
Ta le V.), and Fig. 50 is that-of the raw steel (Analysis 


that the ultimate stress has risen o- 


Fie. 50, Queen’s Ferry (Normal) Tube Steel. Raw. 
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HEAT-TREATMENT EXPERIMEN TS: WITH CHROME-VANADIUM STEEL. 


Paoro-MIcRoGRAPHS (Fics. 


Annealing, 


Fic. 21. At 800 Deg. C. Fie, 32. At 900 Deg. C. 


Oil-Quenching. 


Fie. 37. At 690 Deg. OC.» Fic, 38. At 800 Deg. O. 
ad 


« 


TasLe IV.—Chcmical Analysis of Chrome-Vanadium 
Zz 





Steel. 
Analysis { 9 | | vi 
Sambar 1. 2. 8. 4 5. 6. 7 8. 
o to 
_ Open-Ilearth Casts. <8 
2s 25 
os nas 
= s$9 
~ 2 | Cast Cast Cast | Cast Cast Cast 298 
emt, | OS | 84. | 145. | 800. | 235. | 282. | 270, |p O@ 
-% per per per. per r per per per 
cent. | cent. cent. cent. cent. cent. cent. cent. 
Carbon .. 0.22 | 0.297 0.290 | 0.274 | 0.280 0.380 0.205 | 0.440 
Silicon « ..| 0.086 | 0.059 0.017 | 0.065 | 0.015 0.065 0.019 | 0.178 
Manganere 0.29 | 0.394 0.399 0.491 0.856 0.472 0.245 0.837 
Chromium | 1.02 | 1.066 0.930 | 1.070 0.60 | 1.267 0.300 | 1.044 
Vanadium 0.17 | 0.169 | 0.160 0.181 0.187 0.109 | 0.188 


0.160 


Phosphorus, sulphur, and arsenic under 0.04 per cent. 
Aluminium, nil. 


TABLE V.—Chemical Analysis of Nickel, Tube, and 
: Forging Steels, 























Fe fo } 9% WwW |W | 12 | is. | 4. (15. | 16 
3 3 Tube Stecle. Forging Steels. 
| oe G) 
% 2 > 2 Fa 3 3 $ 6 
e = E .* 3 re ov i) 
m 3) bil & | BIg | Be! Be 
me 2 Ne} oS n oO ~ a 
| per per | per per per r per | per 
| cent. cent. | cent. cent. | cent. | cent. cent. cent. 
Carbon -| 0.320 0.280 0.310 0.129 0,127 | 0.415 0.262 | 0.180 
Silicon 0.052 0.123 | 0.112 | 0.009 0.016 | 0.155 0.047 0,065 
Manganese 0.512 0.516 | 0.625 0.266 0.382 | 0.612 0.572 1.022 
Nickel -/ 295 38.01 4.175 | 


 Sulp. Sulp. 
Phosphorus, sulphur, and arsenic, under 0.04 | 0.06 
0.04 per cent. 
Phos. Phos. 
\ 0.07 | 0.07 


ee em 


No. 12, Table V.), given by way of comparison. Fig. 51 
shows the effect of over-heating, and Fig. 52 shows the 
‘restored ” structure obtained by heating for about one 
hour at 930 deg. Cent. (1706 deg. Fahr.): the effect of this 
heating was to render the steel so soft as to make it 
almost impossible to polish the micro specimen, the 
scratches could not be got rid of. 

In connection with heat restoration, it may bementioned 
that the advisability of annealing below the Ar, point, as 
correcting the purely mechanical distortion of the ferrite 
crystals, is demonstrated in photo-micrograph Fig. 42, 
above. A piece of mild steel was pulled, cold, until it 
fractured ; a section of the pulled piece was taken, and, 
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Fig. 33. At 1100 Deg. C. Fig. 34. At 80) D g. C. 


Tempering after Oil-Quenching 
Fis. 40. At 350 DegyC. Fig, 41. 


After oil 870 deg. C.° 


At 900 D2». C, 


x 575 d. 


after preparing and. photographing, was annealed. at 
620 deg. Cent. (1148 deg.Fahr.), and again prepared and 
photographed. In photo-micrograph Fig. 42, a is the 
raw steel, b is the pulled steel, and c is the pulled steel 
annealed at 620 deg. 

The authors wish to record their indebtedness to Mr. 
Parkes and to Lieutenant Neame, R.E., for help in the 
thermometric work and in preparing the photo-micrograph 
sections ; to Mr. Izod and Mr. Dick for carrying out the 
impact tcsts. 








CATALOGUES. 

Tue Brush Electrical Engineering Company, Limited, 
of Loughborough, have issued a new catalogue of in- 
duction motors, of which they make a large number 
of patterns to standards. They are designed for use 
with two or three-phase supplies working at 40 to 50 
cycles per second, and range in output from 3 to 60 
brake horse-power. Special attention has been paid to 
the matter of lubrication, and ample overload capacity 
is provided. 

essrs. Jenkin Brothers, of 62, Watling-street, E.C., 
have sent us a little pamphlet on “Valve Troubles.” 
The bulk of the letterpress is devoted to describing the 
special features of the Jenkins valves ; but, at the same 
time, a number of useful hints on the fitting into place of 
valves in general are also provided. _We understand that 
the makers will be glad to furnish a copy to anyone in 
charge of, or responsible for, a steam plant. 

A new catalogue of electric mining gw has just been 

Son, Limited, of 
the All Saints Works, Derby. The firm supply complete 
outfits, including the steam. engine, the generators, motors, 
lighting accessories, cutting-machines, telephones, and 
electric blasting plant. 


The Lancashire Steam-Motor Company, Limited, of | 


Leyland, have sent us a copy of their latest catalogue, 
giving particulars of their now well-known steam-wagons. 
Apparently little change has been found necessary in the 
construction of these wagons since the Liverpool trials in 
1901, when they were fully described in our columns. A 
special — for colonial use is, however, now being 
made, the wheels for which are of steel of the ordinary 
traction-engine pattern, instead of the so-called ‘‘artil- 
lery” wheels. 

The Power Speciality Company, of 513, Washington- 
arcade, Detroit, have sent us a leaflet illustrating a steam- 
jet —- for clearing the fire-tubes of boilers from 
soot. The apparatus forms a permanent fixture to the 
boiler, and cleans a whole nest of tubes at one operation. 
By simply rotating a handle the jet can be directed in 
turn through all the tubes which lie in a circle of 4-ft. 6-in. 
diameter. 

Messrs. Mather and Platt, Limited, of the Salford Iron 
Works, Manchester, have sent us a copy of their new 
catalogue of polyphase generators, the standard sizes of 
which range from 75 up to 1500 kilowatts. 

The General Electric Company have issued a further 
edition of their general catalogue of electrical sundries, 
such as dry cells, Leclanche batteries, voltmeters and am- 
meters, and have also published a special pamphlet 
describing different patterns of electric radiator. 

A price-list of their blue-print- and black-line papers 
and loons has been sent us by Messrs Marion and Co., 
Limited, of 22 and 23, Scho-square, W. 
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Fig, 42. Mild stecl. 





¥ b = Pulled. 
¢ = Pulled and annealed. 


a = Raw. 


| the above well-known types of plan-copying paper the 
firm also supply others giving either a blue line on a 
white ground or a white line on a brown ground. The 
latter can be used as negatives. 
A pamphlet directing attention to a new type of enclosed 
high-speed engine of small power, which t 5! are now 
feared on the market, has been sent to us by Messrs. 
| Matthews and Yates, Limited, of the Cyclone Works, 
| Swinton. These engines range in capacity from 9$ up to 
84 brake horse-power. They are double-acting, and have 
forced lubrication throughout. They are fitted with « 
|reliable and sensitive governor and are stated to le 
| specially well adapted to dynamo or fan-driving. All 
|sizescan be arranged to work either condensing or non- 
herer=>. ; 
A circular just issued by the Mugnesia Coverings, 
| Limited, of Washington, County Durham, directs atten- 
tion to an experiment made at the National Physical 
Laboratory with magnesia pipe-coverings. Whilst the 
loss from the bare pipe was equivalent to the condensa- 
| tion of 1.06 lb. of steam per square foot per hour, the loss 
with the magnesia covering was only equivalent to tke 
| condensation of 0.117 lb. per square foot per hour. 
Messrs. Richardsons, Westgarth, and Co., Limited, of 
Hartlepool, have sent us a catalogue describing their Nes- 
drum water-tube boiler. This is-constructed somewhat 
on the lines of the well-known Stirling type, but straight 
| tubes only are used. The steam and. water drums have 
no surfaces requiring to be stayed, and all, pressure parts 
can be thoroughly examined, both internally and ex- 
ternally. The tubes are all steeply inclined, so that it is 
claimed that any scale formed tends to fall into the drum 
instead of adhering to the tubes. One of the type now 
| being erected at the Bow Electricity Works is to supply 
all the steam required for a 6000-kilowatt turbine alter- 
nator. ; 








Rattway Economies.—New working arrangements 
have been recently concluded between the Lancashire 
and Yorkshire and the London and North-Western 
| Railway Companies. The object is to pat an end to 
|competition which has existed between the two com- 
| panies for Lancashire and Yorkshire traffic. Commenc- 
ing with the New Year, the two companies’ trains, where 
| they serve the same district, will be timed in collabora- 
| tion, inst of in competition. Expresses from the 
| Lime-street and Exchange Stations at Liverpool for 
| Manchester and Leeds and vice versd will leave at a 
reasonable interval from each other, instead of, as now, at 
practically the same time. In this way the train-mileage 
| will be greatly lessened and many economies effected. 
| At present ordinary passengers between Leeds and 
| Manchester have the option of returning by either route 
| with their return tickets. This practice is expected to be 
|extended to the excursion and week-end tickets, whic! 
both companiesissue. In the running of goods trains an 
amalgamation of interests is also sya 2 with a view to 
lessening the cost of working. The receipts will have to 
| be pooled and then divided between the two compan'«:, 
|as soon as the new arrangement comes into effect. The 
| North-Eastern, Railway Company has been running 
|three fast trains per day from York to Live oa ar 
| back vid Leeds, over the London and. North-Weste: 
|Company’s system. .In consequence of the chan: 3 
| which willsoon come about, these trains are to be dis- 


In addition to | continued. 
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ELECTRICAL APPARATUS. 


14,568. Siemens-Schuckert Werke G. m. b. H. 
Berlin, Germany. Electric Cables. [3 Figs.) June 28, 
1904.—The use of single cables for alternating currents has, as is 
generally known, not been practically ‘posable with .advantage 
heretofore on account of their high degree of self-induction, 
produced by their iron sheathings, and the present invention 
relates to a new arrangement of high-pressure lead-sheathed 
cables whereby the self-induction of single cables is greatly 
reduced. The copper conducior a, lead sheath b, and iron sheath c 
are arranged concentrically, and insulated the one from the other 
by intermediate layers of suitable material d (Fig. 2). In Fig. 1 
adjacent ends of the lead sheathings b, b! of the out and return 
branches a, a! of a conducting ‘circuit are electrically connected 
with each other by suitable connecting-wires e, ¢! so as to form a 
closed secondary circuit b, e, b}, e}, The induced current in 
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this circuit will be, as shown by the arrows in Fig. 1, opposite 
in sense and approximately equal to the primary current in the 
conductors a, a}, thereby neutralising to a great extent the 
inductance of the conducting circuit. For affording increased 
conductivity to the lead sheathings additional conductors may, 
in certain cases, be combined parallel therewith. Also, for long 
cables it will be of advantage to repeat the interconnections of the 
lead sheathings at intervals, such as at each socket joint. The 
increase in the ohmic losses caused by the above-described arrange- 
ment is unimportant ; it is equal to the loss in the cable core if 
the resistance in the latter and in the lead sheathing are equal. 
Under any circumstances the decrease of potential due to the 
increased loss.is much less than that in a single cable, the 
self-inductance of which is not neutralised. (Accepted Nov- 
ember 9, 1904.) 


24,129. A. P. Zani, Preston, Lancs. Alternators. 
[2 Figs:] November 6, 1903.—The object of the present inven- 
tion is to provide a means for securing a desired convenient flux 
density at the magnetic joint between the magnet cores and the 
cast-iron body to which the magnet cores are attached. The 
improved means is both cheap to construct, and, at the same 
time, allows of easy dismantling of the magnet cores. The inven 
tion consists in casting one or more bodies of similar permea- 
bility to that of the magnet cores, and of sufficient surface to 
reduce the flux density to the desired aniount, into the periphery 
of the cast-iron rotor or stator of an alternator, and forming a 
good magnetic joint between such body and the magnet cores. 
a is asteel ring cast in the cast-iron rim of the rotor b of an alter- 
nator. The outer periphery of the:flywheel rim is then turned 
down, so a3 to lay the ring a bare in the-manner shown in the 
drawings. This ring is made in dovetail section, so as to provide 





(24/29) 


the necessary strength to resist the centrifugal force during 
rotation. The laminated iron or cast-steel magnet cores c’ are 
bolted or pinned to the ring @ by means of bolts d which pass 
through the rim of the rotor. It will be seen that if the ring @ is 
of practically the same permeability as the laminated magnet 
cores, there will be no necessity to provide the large increased 
contact surface between the magnet core and the rotor rim for 
the magnetic flux, which it is necessary to provide when the core 
is bolted direct to the rim. In this case, when a ring is used, 
the greater part of the magnetic flux will:take — through the 
continuous path of practically constant permeability provided by 
the ring. In some cases, instead of supplying a continuous ring, 
separate discs of metal of the required permeability are cast into 
the rim. These discs have the requisite surface of contact with 
the cast-iron rim to reduce the flux density to the desired 


amount. (Accepted November 9, 1904.) 
4. G. W. L. Case and the Reason Manufac- 


invention relates to electrical demand or rebate indicators, and 
has special reference to demand-indicators of what are known as 
the differential air thermometer type of Wright demand-indicator ; 
arid it provides means for readily resetting and equalising the air- 
pressure, when , in the two bul Instead of making 
the, tube connecting the two bulbs of simple (J-shape, as in the 
usual form of the differential air thermometer type of Wright 
demand-indicator, the tubes between the bulbs are provided with 
lateral bends—that is to say, bends which are lateral when the 
instrument is in its normal position—these bends acting as syphon 
traps when the instrument is tilted. Thus, assuming that the 
left-hand bulb 1 is the expansion bulb, the tube in the form 
illustrated first. passes downwards, ares 2, from the expansion 
bulb, then to the left, part 3, then kwards, part 4, and then 
upwards, part 5,.to the compression bulb 6. In this form, the 
depositing tube 7 is taken off, as usual, at a little below the com- 
pression bulb. . The instrument is provided with what is termed 
a double hinge, so as to allow of angular movement in two direc- 
tions at right angles to one another. A convenient way of doing 
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this is to fix the instrument on a board 11 hinged at the top, as 
by hinges 12, 13, to a second board 14, which latter is attached by 
pivot 15 to the wall 16 in such a manner that the second board 
may be angularly moved on its pivot in a plane parallel to the 
wall, as shown by the dotted linesin Fig. 1, and the first board 
moved angularly away from the second board in a plane at right 
angles to the wall, as shown by the dotted lines in Fig. 2 In 
resetting the instrument, the boards 11 and 14 are moved in a 
plane of revolution parallel to the wall and in a counter-clockwise 
direction until the liquid is able to flow back fram the,depositing- 
tube. The instrument is then moved in a clockwise direction 
back to its normal position. When it is desired to equalise the 
pressure in the two bulbs, the board 11 is first moved angularly 
with respect to the board 14 and in a plane of revolution at right 
angles to the wall. When the board 11 and instrument are now 
held in a horizontal or nearly horizontal position, communication 
is established between the two bulbs, and the pressure equalised 
inthem. In such an instrument the tube is naturally made o! 
considerable gauge, so that there can be no capillary effect. 
(Accepted November 9, 1904.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,602. F. L. Merritt, Shopherd’s B Middlesex. 
Carburettors. [3 Figs.) July 28, 1903.—The object of this in 
vention is to enable an engine to be started with petrol, and then, 
when the engine is hot, to drive it with some less volatile and 
less expensive liquid, such as paraffin. This is accomplished by 
connecting the ees e d| leading to the carburettor to the tanks 
containing the Jiquids through a three-way cock d4, by means of 
which the carburettor can be placed in communication with either 
tank. The passage d!is closed near to the entrance into the 
carburettor by ateedle-valve d?. The carburettor is composed 
of two chambers—an “— one a—into which the liquid is sprayed, 
and a lower one. a!—heated by the exhaust oo by means of a 
jacket f. The inlet.into the.chamber a is closed by means of a 
valve b4, and a cone is formed on the stem of the valve and forms 
a sprayer for the liquid, The valve-stem is surrounded by a spring, 
which constantly tends to close the valve ; to the bottom of the 





stema second valve-b:is attached. Th's valve closes commupica- 
tion between the chambers a, a!. The passage j leading to the 
cylinder opens out into the chamber a!, and this chamber is pro- 
vided" at the bottom” with a drainagé passage i closed by means 
ofa us Air is admitted into the top of the carburettor 
by a valve e, a.cone e2 — provided to guide the air on to the 
cone of the valve b4; air is also admitted into the top of the 
chamber a!, immediately below the valve b, by a cylindrical valve 
g. The double valve U4, b is opened by the suction caused by the 
piston ;.the amount of the opening may be regulated indepen- 
dently of the degree of suction by admitting more or less air 
into the’chamber a!. The drainage passage ¢ is to lead off the 
heavier and‘ more difficultly vaporisable constituents of the 
paraffin. The amount of air, and the quantity of liquid, 
entering the carburettor can be very readily and easily adjusted. 
(Accepted November 9, 1994.) , 


GUNS AND EXPLOSIVES. 


J. Stuart and G. Jochumsen, Clapham 
Common, London. Te (2 Figs.} 
February 3, 1901.—The object o 





t Company, 
Demand In 4 


Limited, Brighton. Electrical 
cators. (3 Fiys.) November 17, 1903.—This 


this invention is to provide 
telescopes with simple and efficient means for rendering them 


suitable for sighting purposes, and especially for sighting guns 





at night time. In the focal plane of the object-glass, which also 
is the focal plane of the eye-piece, a piece of glass A, with lel 
faces, highly polished, and as transparent as possible, is fixed at, 
right angles to the optical axis of the telescope. In one or both 
sides of the piece of glass A a cross is formed by a diamond. 
This cross, without the illumination hereinafter described, will 
appear, — the eye-piece of the telescope, like an ordinary 
wire cross. To render the telescope suitable for night use the 
cross must be made luminous. - This is done by placing a small 
electric lamp-E in such a manner that whilst its rays are con- 
cealed from external observation; they impinge on the edge of the 
glass A. This edgeshould be polished, and is‘prefcrably made 
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pertly circular, or angular, or formed with serrations, to provide 
or cases in which it is desirable to direct the rays of light con- 
vergently or divergently through the body of the glass A, and 
insure proper distribution of the ~— of light through the piece 
of glass, and to enable the rays to be totally reflected by the two 
polished surfaces of the piece of a so that the light docs not 
escape from its sides, except where the rays. meet the crosa, and 
there the light will be diffused and be caused to travel parallel to 
the optical axis, and thus be seen, by the observer, asa luminous 
cross. The remaining edges, or remainder of the edge, of the 
- of glass are or is preferably blackened or ‘obscured. e 
nvention is applicable to telescopes generally, whether prismatic 
or not. (Accepted November 9, 1904.) 


6447. J. Stuart and J. W. Hasselkus, Clapham 
Common, London. Selososahe Gun-Sights. (2 Figs.) 
March 16, 1904.—This invention relates to telescopes of the kind 
described in the specifications of Letters Patent No. , of 1888, 
and No, 21,120, of 1903, and the object of this present invention is 
to so arrange and mount the cross-wires in connection with the 
said telescopes that when the cross-wires have been perly ad- 
me relatively to the optical axis of the objective, they will not 

Sg to deviate from that position owing to wear, or looseness 
of fit, between the tubes of the telescope. To effect this, the ring 
B carrying the cross-wires is carried by, and adjustable upon, a 
part C secured to the main tube X of the telescope—that is, the tube 
which carries the objective—at the rear of the collecting-lens, the 
construction of the aforesaid telescopes being modified to allow of 
the cross-wires being adjusted. The position of the cross-wires 
relatively to the optical axis of the objective cannot therefore be 


Fig.1. 

















altered by deviation of the telescopic tubes from a right line owing 
to wear, or looseness of fit between the tubes. -.-The following is 
a description of the construction the applicants prefer. e 
setting C which carries the collecting lens is screwed into the rear 
end of the main tube X and is provided with a screw c to receive 
the rearward tubular t attached thereto, and the rearward face 
of the setting constitutes the surface upon which the ring B 
carrying the cross wires is adjusted transversely of the. optical 
axis and fixed in the adjusted position by screws E in the manner 
described in Specification No. 21,120, of 1903, By unscrewing the 
attached rearward tubular part from thesetting OC access is gained 
to the cross-wire ring B for ——— and, when adjusted, the 
cross-wires cannot be displaced relatively to the optical axis of the 
optical axis and collecting-lens except by distortion of the main 
tube of the telescope, because the carrier of the cross-wire ring 
is rigidly fixed relatively to the said main tube. (Accepted 
November 9, 1904). 


13,901. Fried. Krupp Aktieng Essen, 
~ Fuse-Provectin (6 Figs.) June 20, 


1904.—This invention relates to means which enable metal proté ct-* 
ing-caps to be so attached to fuses independently of the projectile, 
that the capped fuse can be kept separate from the projectile, and 
also carried about in the same condition. The fuse B is provided 
on its underneath part (the fuse shoulder) with a conical or 
bevelled poses b1, which is embraced by a narrow sheet-metal 
ring C. is ring O is bent up at its end, and terminates in a 
loop cl, The upper edge of the ring C (at d) is soldered to the 
protecting-cap A, so that the ring, in conjunction with the cap 








itself, which lies against the lower portion of the fuse, holds the 
cap immovably on the latter. To remove the protecting-cap from 
the fuse the loop c! of the ring C is grasped, and the ring torn off 
the cap and fuse by a pull directed tangentially to the periphery 
of the fuse. During the latter portion of the movement which 
separates the ring the resistance which the soldered seam offers 
to the removal of the ring is greater than the force which holds 
the cap and ring (which is still partially attached to it) on the 
fuse. e separation of the ring from the fuse consequently also 
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directly separates the cap without necessitating a separate 
manipulation. The cap itself does not require to be torn op n, 
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so that although the separation is easily and quickly effected, yet 
at the same time the cap may be made of comparatively strong 
sheet metal. This fact is important, as thin-walled tecting- 
caps a not stand being carried about. (Accepted November 9, 
1904. 
18,346. Fried. Krupp Aktien-( Essen, 
. Sight-Carriers. (8 Figs.) August 24, 1904.— 
This invention relates to collapsible front sight-carriers, and the 
object of the invention is to provide such sight-carriers with a 
rebound catch to hold the front sight-carrier in the same manner 
as is usual with collapsible front sights. To the upper carriage A 
of the gun is attached a pillar B carrying a pin }! (Fig. 2). Over 
this latter is pushed the socket C of the sight-carrier, which is 
rigidly attached to the front sight D. The socket C is. bored out 
longitudinally, and receives, in addition to the pin b! at one end 
of the socket, a bearing sleeve E and also a rebounding catch, 
consisting of a spring F, and also two sleeves G and H. The 
sleeve G is mounted on a sq portion on the free end of the 
pin b!, so that it cannot rotate relatively to the pin or pillar. On 
the side next the sleeve H it is formed with four teeth gl. The 
sleeve H is free to rotate on the pin b! and also to slide thereon, 
and is provided with four upwardly-pointing teeth. The sleeve 
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H_is also provided with two ically opp ribs, which 
enter grooves cut in the wall of the socket 6. In the sighting 
position the sight-carrier assumes the position, with respect to 
the upper carriage A, shown in Fig. 1. To fold the sight-carrier 
out of. the sighting position it is rotated in a clockwise direction. 
This rotation is shared hy thesleeve H. The result of rotating the 
sleeve His that its teeth ride over the teeth of the sleeve G until 
the sleeve H has reached the position, with respect to the sleeve G, 
shown in Fig. 8 If the sleeve H be now turned a little way 
beyond the position shown in Fig. 3 by means of the sight-carrier, 
the teeth A! will snap into the next space between the teeth of 
the sleeve G under the influence of the spring F. As the closing 
of the catch is effected by the spring F, the sleeve H rotates the 
sight-carriervery rapidly into the put-of-use position, in which it 
is held fast automatically by the rebounding catch. When the 
sight-carrier is brought from the out-of-use position to the sight- 
ing position, the rebounding catch operates in a similar manner. 
(Accepted November 9, 1904.) 


PUMPS. 


Kiser, Illinois, U.S.A. 

linders. (3 Figs.) 1903.—This invention 
relates to cylinders for piston —— and piston air-compressors. 
A oe a cylinder which has a continuous smooth bore 
extending from end to end thereof, and B, B are heads for the 
Open ends of the cylinder, being bolted thereto in the usual 
manner, with an inte packing J, by bolts b!. In each end 
of the cylinder an annular chamber C is formed, having comnsunica- 
tion with the interior of the cylinder through the medium of the 
hollow’ or sunken portions ¢ of the heads’ B, B, said sunken 
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portions forming a restricted annular passage between the heads 
and the ends of the cylinder connecting the annular chambers C 
with the interior of the cylinder. Each chamber C opens to a 
pair of radially-disposed openings d in the cylinder, said openings 
im turn passing through the oiiter wall of the cylinder’ and 
receiving the ends of the pipes D and D!, one an inlet or supply 


to unseat in an outward direction for obvious reasons. The valve- 
seats are preferably movably connected to their respective pipes, 
and carry wire cages to confine the valves and prevent excessive 
play thereof. (Accepted November 9, 1904.) 


RAILWAYS AND TRAMWAYS. 


26,752. J. T: t, Attercliffe, Sheffield. Rail- 
‘Joints. (6 Figs.) mber 7, 1903.—The constant vibration 
produced by the running of tramway vehicles and other traffic’ 
causes, in the course of time, the joints of tramway rails to move 
or spring, and although such movement may: be very 





at so great as to seriously increase the wear 
and tear, not only of the track itself, but of the tramway vehicles 
running upon it. The improved joint is better adapted to sustain 
the stresses which are put upon it, and is provided with means of 
locking the joint when it has been placed in position and tightened. 
up.. A pair of fish-plates a, ) is employed of such a shape that 





> -% 

















when they are bolted together by the fish-bolts c, they fit up to, 
and clip, both sides of the head of the rail d, both sides of the web 
and both sides of the bottom flange of the same. The jaw of the 
fish-plate @ onthe underside of the head of the rail and on the 
tread side 1s formed with a recess large enough to receive a solid, 
tubular or semi-tubular spring key e along the whole or part of 
the length of the fish-plate. When the bolts have been screwed 
tightly up, the key is driven into the said recess, thereby increas 
ing the tension on the bolts and clipping-surfaces of the fish-plates 
in a more effective manner than could be obtained by the mere 
screwing-up of the nuts and the fish-bolts. When two keys are 
employed, one is driven in frem each end of the recess in the joint 
or fish-plates. (Accepted November 2, 1904.) 


23,387. E. A. Stanley and J. E. Anger, Preston, 
Lancs. Tramecar Steps. [4 Figs.) October 28, 1903.—The 
object of the present invention is to provide a step or foot-board 
which, when not ‘required for use, can be turned on a hinge and 
raised level with the car-platform. Each step A is supported by 
two vertical depending brackets B, B!, which have their upper 
ends attached to the car underframe,‘and it is these brackets 
which are hinged, and enable the step to be turned on the hinges, 
into a position flush with the car 
directly by hand,’ but, preferably, it is worked mechanically by 
means of a handle working on a vertical shaft G, at the bottom! 
end of which is a bevel-wheel H gearing with a ‘bevel-wheel T ‘that 


step. A treadle pawl U is provided for locking the step in its 
raised position. This pawl is adapted to raise the casting Y, which 


, 








| (23,387) 


| is loose on the shaft G, up clear of the casting X below, this casting 
| X being fastened to the framing of the car. The casting X is 
slotted at two points at opposite sides, and the casting Y hasa lug 
| which fits into one or other of the slots. The casting X being 
| fixed and the casting Y being loose, when the latter is dropped. so 
| that the lug thereon engages with the slot in the fixed part, an 
| absolute lock is formed for the step. When the treadle-paw! is 
| operated by the driver’s foot, the loose part Y comes out of engage- 
| ment with the abutment, and so unlocks the step and enables it 

| to be lowered. To lower the step A, the treadle pawl is depressed 
| and the handle on the shaft G operated. The step can. of course, 
| be worked ‘by means of the platform gate S, in which case the 


a the 
commencement; it rapidly increases until the vibratory shocksand }, tion 
hintesien 


ere 'Thestep can be moved:| 


turns the hinged part of the brackets, and so raises or lowers the |: 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


+266. J. Ei Ng nee a ey Cheshire. Steam- 
\Traps. [19 Figs.) January 5, 1904.—A part of this invention 
 rélates to-an | @hé of tubes and frame for an’ expansion 
steam-trap. 11 isa tube, oh aye or other material having a high 
coefficient of expansion.» One‘ehd of this tube is screwed to the 
valve-casing12,- while. the other end is attached to a tubular 
; e 13 wi ich is adapted to be itself connected about the same 
‘place to the pipe of 2vessel ‘to be drained. The frame extends 
k towards the Valve-chest,'and its free end ‘is adapted to act 

om a lever 14 pivoted at 15 to the valve-casing, so that a contrac- 
inthe tube-11 will raige. the long arm of the lever, so as to 
relieve the valve 17 of the pressure spring 18, and thus 
the valve to,be opened. 24 is a tube placed within the tube 

1l, the two being connected at the entrance end of the 
trap. The object, ofthis inner tube is to prevent steam or water 
making contact with the tube 11 immediately it enters the trap. 
The main portion of the steam or water has first to pass along this 


inner tube to its free end, which ‘is situated near the valve-casing 
before it can come into contact with the tube11. The inner tube 
is provided with one or more holes at its fixed end—that is, at 
the entrance end of thetrap. This hole or holes is or are intended 
to prevent water or steam getting bottled up in the annular space 
between the tubes. The frame 13 is of tubular shape. 19 are 
holes of large area formed in the frame, so as to expose the tube 
11 to a large extent to the atmosphere. The free end of the 
frame is arranged to be an easy fit on the tube 11, and, if the 
frame touches the tube at any other place, such as at 22, it is 
made an easy fit at this place also. A set-screw 23 is arranged 
on the free end of the frame ; this set-screw makes contact with 
the lever 14 for releasing the valve. The set-screw allows of 
adjustment being made. 26 is a screw employed for raising the 
long arm of the,lever.in order to let the trap blow tereneh, or 
the long arm of the ‘lever may be lengthened for this purpose. 
(Accepted November 9, 1904.) 


MISCELLANEOUS. 


28,707. Meldrum eee, Limited, and J. J. 
Meldrum, Timperley, near - Refuse- 
Destructors. [5 Fis.}] December 31, 1904.—This invention 
has reference, primarily, to portable refuse-destructors. In a 
portable destructor, according to this invention, the steam gene- 
rated by the heat of the escaping gases from the furnace is 
ployed to‘ force air, by méans of steam-jet blowers or forcing 
———— tor the destruction or burning of refuse. a is the furnace- 

amber proper of the destructor; e is the central combustion gas- 
distribution chamber of aset of three chambefs, and i is the multi- 
tubular mn-g ator. ~The chambers é¢lie between the furnace 
@ and ‘the’front tube-plate of the boiler ¢. These chambers are 
‘formed by the introduction of two partition walls, extending 
between the front wall of the furnace and the front tube-plate of 
the generator, and extending vertically between the bottom plate 





(28707) 
n and an upper firebrick roof 0, in which there is a large opening 
over each of the chambers, which communicates with. a dome p 
above, common to all the chambers. The of combustion 
pass into the central chamber e; and if all the heat of combustion 
be required to generate steam (in which case the top of the 
| centra ly-arran, chamber e is closed by the covers 7), they flow 
| thence to and through tubes ¢2, into the chamber u. From this 

chamber u the gases pass right and left into tubes which com- 
municate with the chambers at the sides of the centrally arranged 
chamber and pass through them into these chambers, and then 
up through the openings in the roof-tiles 0, into the dome p, and 
| away by the chimney q: thereon. Thé steam generated in the 
| generator 7 is used to supply the blowers / with steam for creating 





pipe, and the other an exhaust or discharge-pipe. The supply hinges of the gate would be fixed to the vertical shaft G, so that | an artificial air suoply and maintaining a plus pressure in the ash- 


pipes are provided with valve-s+atsand with ball valves d? arranged 
to be unseated in an inward direction, while the discharge pipes 
have similar, but oppositely disposed, seats and valves @4 arranged 


| when the gate is-swung closed the shaft G will be revolved and the 
| step A folded in precisely the same way as when the handle is 
used to operate theshaft G. (Accepted November 9, 1904.) 


it k. This air is forced through the grate g, and through the 
nrning refuse or material upon it. (Accepted November 9, 


| 1904. 
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Aveling anc and Porter, 


ROCHESTER, Kary, 
and 72, Oannon Srrzet, LoNpon. 
STEAM ROLLERS, ROAD LOCOMOTIVES. 
STEAM OULTIVATING MACHINERY, 
OEMENT-MAKING MACHINERY. 


A. GG. M2nford, 


OULVER STREET WORKS, OOLOHESTER. 
On ApMmRalty AND Wak Orrics Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Illustrated Advertisement, page 73. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIO. FEED REGULATORS, 
And Auxiliary ininty supplied to the pe 


6685 





°¥ 2trow & Co., Ltd., London, 


SHIPBUILDERS AND ENGINEERS, 


SPECIALITIES, 


Screw Steamers 
Having speeds up to 35 miles an hour. 


Paddle or Screw Steamers 


With draughts of 6 in. or more for river 
navigation, 8759 





MULTITUBULAR AND 
ochran CROSS-TUBE TYPES. 


Boles. 
See page 11. 


VY osper & Co., Ltd., 


BROAD STREET, PORTSMOUTH. 
GOLD MEDAL for Oil Engines for Launches, Yachts 
and Barges, ut Paraffin. Od 3551 
Send for Lists, See Il meee | Advt., last week, p. 13. 


Od 4749 








J ames Russell & Sons, Ltd., 
Orown Tusz Works, WEDNESBURY. 
IRON and STEEL TUBES, and Fitti 
STEAM MAINS. COOKS’ and VALV. 
TRAMWAY and TELRGRAPA POLES, &e., &. 
WAREHOUSES 


for same. 











SPORE AD 


oC ee 





Lonpon - + = 108, Southwark Street, 8.E. 
MANCHESTER - 88, King Street West. 
A. = pegs - 114, Colmore Row. 
- + «+ 6, Mark Lane, B: 


Tae & Philli 8, Felegraph 
and ELEOTRIO LIG: 

14, Union Court, E.O, Doce Ohariten, Kent. 
Makers of Machinery, &c., for complete equipments 
of Cable Pacterion, "and Vessels. . Electric Ligh’ 
A tus of all kinds. Arc Lamps. Electric Trans- 
wien of Power Plant. Oables and Wires. 


-) Chinson & Phillips’ Cables.— 


Vulcanized India-Rubber, as or to H.M. 
Admiralty. ~~ Insulated for Trac’ 
Installations. Cable Laying Contractors to the prin 
cipal Corporations,—Address, Old Charlton, Kent. 6068 


ining Tools, Rock-boring 
MACHINES and DRILL STEEL. Large 
Prompt delivery.—THE HARDY ghee 
2276 


6656 











‘stocks. 
‘PICK CO., Lrp., Sheffield, England. 


Rey Immediate Delivery. 

in. and 1 in. LEVER. and’ ECCENTRIC 
PUNCHING MACHINES, with Angle Shears; also 
two Angle Iron Bending "Machines, with three and 
four oe Horizontal Punching and Beam Bending 


Machin Ww 
RUSHWORTH & CO., Sowerby Bridge. 


| Yank Locomotives, 4 ‘or 6 
wheels coupled. Specification and bey 
ship equal to Main Line ngines.—Apply,to R. & 
HAWTHORN, LESLIE & OO., Lap., Engineers, New, 
castle-on- Tyne. See Advt. last week, page 77. ©6364 
uel 


[st Jrurnaces 
AND 


‘ FORCED DRAUGHT. 
MELDRUM BROS., Lrp., MANCHESTER. 
See Advertisement, last week, page 84. 9289 














RAILWAY CARRIAGES, TRAMWAY OARS, &c. 


Het, Nelson & Ce. L% 


THe Guascow RoLiine Stock AND PLANT Works, 
MOTHERWELL. 3383 


Fuller, Horsey, Sons & Cassell, 


11, merey SQUARE, L LONDON, E.C. 
tab! 1807. 
AUCTIONEERS AND VALUERS OF 


Mills and Manufactories, 
Plant and Machinery. j., 


Telegrams :—‘‘ FULLER Horsey, Lonpon.” 
Telephone No. 746, Avenue. 
(For Sales see next week's issue of this paper.) 








| (Cranes. —Steam,. Electric, 


% 


pain no and’ HAND, 


and sizes. 
GEORGE. TRUBEE LL & CO, Lrp., 
Motherwell, near Glasgow. 


Telegrams—“ Cylinders, 


a 





% ” Birmingham. 
Weidiees Steel Tubes 


for Water-Tube Boilers, eaters, 
ng. Hydranlie Work, Bori hag 
"TUBES LIMITED, BIRM 2694 


ion and yee 





orrestt & Co., Ltd., “xen?” 


And 22, Bruurrer STREET, E.C. 6724 
SHIP, YACHT, LAUNCH and BOAT BUILDERS 
and ENGINEERS. See Illus. Advt., last week, p. 33. 





ocomotives, Four - wheel, 
Saddle Tank, cylinders 15 in. diameter; very 
powerful and strongly made; latest improvements ; 
other sizes instock. Full particulars and photographs 
on application. — PECKETT & SONS, Locomotive 
Engineers, Bristol. 6885 


‘Waste and Sponge Cloths 


CLEANED with our apparatus used over 





t | and over again.—HILL & HERBERT, L1p., Laundry 


Engineers, Leicester. W 491 





team and Gas’ Turbines, 
Gas Producers, 
GLASGOW TURBINE COMPANY, 


58, Renfield Street, Glasgow. 
Butters Brothers & Co., 
GLASGOW. 


Makers of all kinds of Steam, Electric, and Hand 
Power Oranes. 


6040 





CRANES. 


Catalogues and Prices on application. 
6465 
See Illustrated Advertisement, page 8, Dec, 9. 





4 Bile. Wagons for Sale or 


TRE. 
, NELSON Ly OO., Lap., 
MorTHER 6601 





[ccomotives in Stock. 


KERR, STUART & OO., Lav., have in stock 
oF. in an sdvanced state of progress at their 
California Works, Stoke-on-Trent, a number of 
LOCOMOTIVES, with cylinders from 5 in, to 15 in. 
diameter (inclusive), for all gau; from 18 in, Boe 
4 ft. 8} in.—Apply to KERR, STUART & OO., 
20, Bucklersbury, << 

astin 


.—For Good, Sound 
MACHINERY CASTINGS, in Green or 


; Sand 

or Loam, up to 16 tons in weight, and machi 

quired, apply to ROSE, DO & THOMPSON, Lap., 
» Hull. Special for Quanti 








Y arrow's ‘Patent 


PO dascgenaes Boers. 


STRATED ADVERTISEMENT ArrRarine 
a" ide 49, Dec. 16, AND BVERY FOURTH WEEK. 


Poplar, London. 
[the Edwards Air Pump 


SYNDICATE, is 
8, Crown Court, Op Broap Street, 
LONDON, E. 


» BO, 6407 
For Illustrations see page 90 in our issue of Dec. 9. 








6348 Parliamentary Deposit . 


of Plansgg xovemnre, 1906. 
ROBT. J. COOK & HAMMOND, 
LITHOG 
2 and 8, Tothill Street, 


Rote’ tn: Weomalnaie een. 
Tele, No. 651, Victoria. 


ce Locomotive _ 


= Gteam 


Heter and Kxpsiish, 


ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASSFOUNDERS, BOW, LONDON, E. 

DREDGING MACHINERY. 

HYDRAULIC MACHINERY. 

LAND AND MARINE STEAM ENGINES. 

DISTILLERY AND BREWERY PLANT. 

RICE MILLS. 

WATER VALVES, CRANES, LOCK GATES, 
&. PUMPING MACHINE 

HHUNTER’S PATENT FLOATING CRANE 
FOR DOCKS, &c. Od 4955 


Boller Tubes, Iron and Steel. 
Edwin Lewis & Sons, 


5706 
London Office: 
43. Gannon st z.c, . Wolverhampton. 


e) o8eph Aird, 
Steel and [= Bowler lubes. 


GAS, STEAM, WATER TUBES, FITTINGS. 


Le Sized Pianged [lubes 


GREAT BRIDGE, STAFFORDSHIRE. | 8354 
LONDON: 46, QUEEN VICTORIA STREET. 


Nicholas J. West & Sons, 


M. Inst. Mech. Eng., M.S.E., M.I.M.E., 
Consulting Engineers and Mechanical Experts. 
Inspections & Reportsmade. Tel. Address: ‘‘ Unlapped.’ 
Codes: Bedford McNeill & A BO. 6731 
186, Gresham House, Old Broad Street, London, E.C. 


[ie bes and fittings, 
STEEL. 


IRON AND 


Stewarts and Loves, L 4 


41, OSWALD ST., GLASGOW ; 
NILE ST., BIRMINGHAM ; and 


LONDON OFFICE—50, Cannon S8t., E.C. 

LONDON WAREHOUSE--157, Upr. THames Sr., E.C. 

LIVERPOOL ‘WAREHOUSE—63, ParapisE St. 

MANCHESTER WAREHOUSE—42, DEANSGATE, 

OARDIFF WAREHOUSI—132, Bore Sr. 

BIRMINGHAM WAREHOUSES—NI1E S8t., Suxzep- 
core St., and 10, Cotes ain St. 


See Advertisement, page 30. 


Plexible 
Metallic [Tubing. 


Highest Steam Pressures. 


112, QurEN Victoria Street, Lonpon, E.C. 


See page 27, last week. 
Ges 


and Oil Engines. 
All sizes from 1 to 100 B.HP. in stock or progress. 














5743 





4846 





“THE GLOBE” has no equal, 
Prices and iculars from makers, 
POLLOOK, wHrrl = WADDEL, Johnstone, N.B. 


Tank Engine 


soe we, and constructed 
eee WARDLE AND Son 
e Engine Works, 
See their ustrated Advertisement, page 83. 


Hammers (with or 
ides). Hand-wor'! or self-acting 

TOOLS for 8: jUILDERS & BOILER MAKERS. 

DAVIS & PRIMROSE, LEITH, N.B. 6484 


PATENT EVAPORATORS AND CONDENSERS, &0. 
(oaird & Rayner, 
LONDON. 
See Advertisement, last week, page 8. 6004 


C0'S pyar Promatic ASH Hijector. 


Great sa of labour. a, noise, Nodust. No 
dirt, | Ashes di 20 tt. clear of vessel.—Apply, 
F. J. TREWENT, Naval Architect Surveyor, 
48, Billiter Buildings, Billiter St., London, E.0. 4835 


B. & S. Mamey, |g 
team ammers, 
ower 




















Qk we D 


C &A.Musker, Ltd., Liverpool. 


e eens 
HYDRAULIO AND ELECTRIO MACHINERY, 
See last week’s Advertisement, page 75. 5884 
Pattern Making and Gear 
CUTTING.” » 


— ESTABLISHED 1876. — 6403 
F. HIRST & CO., FOLLY HALL, HUDDERSFIELD, 








oldsworthy’s Emery, 
Emery Cloth, 
Emery Paper Discs, 
Glass Paper. 
6362 


“MANCHESTER. 





team Cranes, Excavators, 
CONCRETE MIXERS, STEAM WINCHES 
D WINDLASSES. 6911 


AN 6 
J. H. WILSON & OO., Lrp., Sanpuitis, LIVERPOOL, 
See large Advertisement, last week, page 80. 


; e 
chram’s Air Compressors 
and ROCK-BORING MACHINES, 
.SCHRAM, HARKER & CO., Cannon Street House, 
London, EC. 





See Advertisement page 87. 


Vertical Boilers Ready for De- 


livery, 1to12HP. Also Vertical Steam Engines, 
of Boilers. 

.» Grantham. 
6751 





3,4and6 HP. Loco., Cornishand otherty, 
— THe GRANTHAM CRANK & Iron Oo, L 


Lifts. — ~ Safety, ~ Silence, 
ELECTRIC, and abate ts RELIANCE 
for Passengers and Goods. 

LIFTS OF Pau, wae TYPES, 
Archibald ‘Smith .. & Stevens, 


QUEEN’S Roan, BATTERSEA. 





astings.— We Can Sepply 
» IRON CASTINGS up to. tons in wei 
10 tons per week. Special er for repetition 
work: CASTINGS UP :TO°5°T 
VALVES, PUMPS, and opianinaai a SPECIALITY, 
Promer DELIVERIES, 
Write for quotations to— 


Alfred Herbert, Ltd., 


COVENTRY, 
40, KING STREET, COVENT GARDEN, W.C, 


lhomas Kell & Son, Litho- 


me ag &c., execute rey Engea gl of 
Lithograp t, Chromo-Lithography 
Printing: Engineering, A: eoteiel, ahd and Potorial 
Drawing in best manner. Paper Drawing, Photo-litho- 
graphy, &c.—40, King St., CoventGarden, W,0. 0d3462 








xB. [the Glasgow Electric Crane 


and Hoist Co.; Ltd., 


PARKHEAD, GLASGOW. 


Oranee Alt Types. 


SHIPBUILDING BERTH EQUIPMENTS. 





Dwings, _ Plans, . Tracings, 
&c., by MESSER & THORPE, Engineers and 
Deaughnimen 8; ty Ogurt, Chancery Lane 
W.OC. Special and General Lee designed, an 
Inventors’ ideas woekat out. « 

Blue Prints with despatch. 506 


Melville | and Macalpine, 
meta ENGINEERS AND NAVAL 
615, WALNUT ona?  PRILADELPHLA, Pa., U.S.A. 
Rear-Admiral G : W. Manvinun, Engineer- 
in-Chief of the United States Navy, on Joun ~ 


Maca.rine, having a very extensive acquaintance 
the best <n engin circles 








BOLIgIT er UTEnATYONAL ‘AL BUS 
Batteries. 
MAINTENANCE. 


E. I ® ® 
CONTRACTED FOR, 


4, Gt. Winchester Street, E.O. 





5300 


Be: etree 


6722 
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2 ENGINEERING. [DeEc. 30, 1904. 

anchester Steam Users’ | ?027 74UBOT RAILWAY AND DOOKS COMPANY: TO ELECTRICIANS AND OTHERS. APPOINTMENTS OPEN. 
ASSOCIATION. : The METROPOLITAN ASYLUMS BOARD invite RBC: 
FOR THE PREVENTION OF BOILER enders are Invited for the d f, I tall re f PiFactories, Woolerich (oom whens all rio eanance 
EXPLOSIONS. CONSTRUCTION of a High-level HYDRAULIC [ren ers for Installation of} [eopttited on sppticetiony iy meeeerictlars may 

9, Mouwr ee OOAL TIP, to be erected at lbot Docks. FIRE ALARMS at Northern Hospital, Winch- : . 
Chief — : a e ba — “ges 7 = Bm TP at —_ 8 — may be obtained more Hill, N., in accordance with Plas and Species pplications for several 
prOntisntes of Satety lerued under the Factory and By Order of the Board, | ee Pee Se = som, .E., -oey APPOINTMENTS to be made January, 
orkshops ion for Damages , fication, tion of Cont and r 

Liabilities paid in case of Explosions. Engines and| Port Talbot, . | parm ol Teodor nay te teaperted ob the Ofies ot the} SUPERVISORS. sala plot etsoperannum, 
Boilers ed and during construction. 27th December, 1904. X 88 Board, Embankment, London, E.0., on and ¥| Candidates for both must have a degree of diploun 





Crystal Palace Company’s 


SOHOOL OF PRACTICAL ENGINEERING. 
Principal—J. W. Wisom, M. Inst. O.E., M. I. Mech. E. 


The FIRST TERM of the 33rd Year will OPEN on 
THURSDAY, JANUARY 5th. New Students should 
a themselves at the School on the previous day, 

tween Ten a.m. and One p.m., for Examination. 

os aed forwarded on —— to the 
SECRETARY of the OrysTaL Patace Company, 
Orystal Palace, S.E. Xi 














TENDERS. 


oi | Borough Engineer, Mr. J. 


METROPOLITAN BOROUGH OF ISLINGTON. 


[lenders are Invited for the 


CONSTRUCTION of a STEEL WATER 


upon payme! s 
the deposit will be returned only to persons who have 
sent in bona Tenders in accordance with the 
regulations. Tenders, addressed as noted on the Form, 
must be delivered at the Office of the Board, not later 


STORAGE TANK, to hold 250,000 gallons, and of 
CAST-IRON PUMEING MAINS, and the EXECUTION | ‘8 Ten sm. on Tuesday. 24th January, 1905. | 
of other WORK connected therewith, at the Public 23rd December, 1904. Clerk to the Board. 


Baths, Hornsey Road, Upper Holloway, N. 
be seen, and Bills of BY tities, with 
Specification obtained, on and after 
7 ‘application to the 
ATTEN BARBER, at the 
Town Hall, Upper Street, N., and payment of Two 
Guineas, which will be returned on the receipt of a 
bona jide Tender, and the return of the whole of the 


Drawings 
Conditions an 
Monday, the 2nd proximo, 





BOARD OF PUBLIO WORKS. 
NOTICE TO CONTRACTORS. 


ealed Tenders, addressed to 


the undersigned, will be received up to but 
not later than Ten o’clock a.m. on the 11th day of 
February, 1905, for EXECUTING certain WORKS at 
Downies Bay, County Donegal, viz :—An Extension of 
the Existing Pier, Dredging, Rock Excavation, &c. 
according to the plans to be seen at the Coast Guard 
Station, Mulroy, Larganreagh, Letterkenny, County 
Don . and at this Office, where the Specification, 
Schedule, Form of Contract and printed Form of 
Tender can be had. The Board will not be bound to 
accept the lowest or any Tender. 


x Order, H. WILLIAMS, 
Office of the Public Works, Dublin, Secretary. 
22nd December, 1904. x 79 





JOHANNESBURG MUNICIPAL TRAMWAYS. 
The Council is prepared to receive 


[lenders for :— 


VIGNOLES RAILS. 

FISHPLATES. 

ANGLE STEEL GUARD RAILS, BOLTS, 
NUTS, COACH SCREWS and DOG SPIKES. 

General Conditions, Specifications and Forms of 
Tender are now being issued at the Offices of the 
Town Clerk of Jchannesburg. They may be seen on 
and after Friday, December 80th, at the Offices of the 
Council’s Consulting Engineers, Mesere. MonDEY AND 
DAWBARN, 82, Victoria Street, Westminster, 8.W., and 
may be obtained from them on payment of Five 

eas, which will be returned on receipt of a bona 
fide Tender. 

Tenders are to be addressed to Messrs. MORDEY AND 
DawzaRx, 82, Victoria Street, Westminster, 8.W., 
and must reach them not later than Noon on Thursday, 
January 26th, 1905. 

The Council does not bind itself to accept the lowest 
or any Tender and is not responsible for the cost of 


Tendering 
R. FEETHAM, Town oe 





Johannesburg. 





PORTS AND LIGHTS ADMINISTRATION. 


LIGHTHOUSE FOR SANGANEB REEF, near 
SUAKIN, RED SEA. 


uotations are Invited for the 
ERECTION of a LIGHTHOUSE on the above 


GureraL Dzsoriptions.—Open Ironwork Tower; 
height of focal line, 165 ft. above high water ; light of 
order showing all round, danger sector 

of approximately 140°, in Lantern ; petroleum burning 
type of Lamp, group flashing; recommended to be 
¢ on screw piles driven into the coral ; Ra mq 
required for four lightkeepers to be constructed in the 
framework of Lighthouse, kitchen, mess-room, office, 
store-roome, &c. ; Store-room for petroleum 
on piles, connected by a bridge with Lighthouse ; 
Fresh-water Tanks and Hand Pumps, &c.; Copper 
ng-tube to Lantern from bottom of Lighthouse ; 
Gongs in men’s quarters for communication from 
ey ey Caisson wee ob a at least 
ve high water, protec y & parapet 3 ft. 

and $ ft. thick, internal diameter of we to 
least 20 ft. more than outer piles; ‘his Caisson 
used for promenade for men, stowage of tanks, 
&o. ; Wooden Pier to edge of Reef on 


4 
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oe pot ge5F 
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and well ventilated, the climate 
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re of at least 55 Ib. 
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grezr, 
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Bases 
f 


oe 
if 
Pee 
f 
if 


reject any bad material or workmanshi 

Reet lies about 18 miles to Eastd, of Sheikth-el- 
ut Harbour, place affords very good 
; required to be built on the 


portion of the Reef. (For descri of 
<q ie Sea and Gulf of Aden 5th 


very: 


marked “ Saneanzs LightHovss.” 
received up to May let, 1905. 
rnished when Tender is approved. 
date of completion of the Lighthouse in all 
details ready for use must be stated in each Tender. 
The Administration dose not bind itself to accept 


HERBERT J. GEDGE, W868 
Dept. Contr.-Genl. 


i 
c 


: 
: 
3 
> 


pleted must be so calou- | Tend 





issued. ‘ 
Sealed Tenders, endorsed ‘‘ Tender for Water Sto: 
Tank, Hornsey Road Baths,” must be received by the 
undersigned not later than Four p.m. on Tuesday, the 


11th January, 1905. 
; WM. F. DEWEY, 
Upper Street, N., Town 
mber, 1904. 


VICTOR COATES & COMPANY, Liumrrzp. 


ale by Tender of Engineering 
FOUNDRY and BOILER WORKS as Going 
Concerns in three Lots (exclusive of book debts) 
Pursuant to Order and subject to the approbation of 
the Right Hon. Tuk Mastsr or THE ROLLS. 


Lor 1. 
The Old-established, Extensive and High-class 
ENGINEERING WORKS, at Ravenhill Road, in the 
City of Belfast. 


Lor 2. 
The Extensive arid Modern Foundry, known as 
“LAGAN FOUNDRY,” also at Rave , in 
the City of Belfast. 


Lor 3. 
The Old-established and Valuable BOILER WORKS, 
at Princes (or York) Dock, in the City of Belfast. 
As said three Lote are at present occupied by 
VICTOR COATES & COMPANY, Lr. 


(In Liqurpation). 

Also all the PLANT and MAOHINERY, fixed and 
movable, Tools, Utensils, Fittings, Office Furniture, 
Mechanic and other Stores, Materials in Trade, 
on each of said Lote. 

Tenders for the three Lots together, or for any two 

together, or for any Lot separately, subject to 
the Conditions of Sale, will be received by the Vendor 
(the Receiver and Liquidator) up to and including the 
7th day of January, 1905. 
Particulars and Conditions of Sale, also Maps of the 
several Lote, and Schedule of Plant and ery 
belonging to each Lot, and orders for inspection and 
information, can be obtained from 
GEORGE JOHNSTON, F.O.A., 
Receiver and Liquidator, 
7, Donegall Square West, Belfast ; 
Messrs. J. O. W. CO., 
Solicitors, 
45, Arthur Street, Belfast. 
COUNTY OF LONDON. 


THE LONDON COUNTY COUNCIL (NORTHERN) 
TRAMWAYS. 


Olerk. 


Town Hall, 
Dece X 95 








TO ENGINEERS, CONTRACTORS AND OTHERS. 
THE LONDON COUNTY OOUNCIL invites 


[renders for the Roadwork and 


PLATE-LAYING required for the construction, 
for Electrical Traction on the Conduit system, of the 
authorised Tramway in Rosebery Avenue, and of a 
— of the authorised Tramway in 8t. John 

treet Road, in the Metropolitan Boroughs of Holborn 
and Finsbury. 

The total length of the above-mentioned lines is 
equivalent to about 1} miles of single track. 

The Contractor will be requi: to use the track 
rails with their fastenings, and the slot rails, which 
will be furnished by the Council under another 
Contract, but all the remaining metal work and other 
materials, and all the work at junctions, 
i &c., will be included in the 


Persons desiring to submit Tenders ma: 
= wing 30th ——, ae, _— 
wings, Specification, Form ‘ender other 
particular on en to the Oouncil’s 
gineer, at the ity Hall, Garde 
upon the payment to the Cashier of the 
sum of £5. This amount 


» on and 
the 


eH 
: 


i 
| 





THE GREAT INDIAN PENINSULA RAILWAY 
COMPANY. 


The Directors are prepared to receive 


[renders for the Supply of the 


following STORES, namely :— 
Axles, Brushes. 
Brass and Iron Screws! Brass Sheets and Copper 
and Split Pins. Pipes. 
ications and Forms of Tender may be obtained 
at this Office on payment of the fee for the Specifica- 
tion, which payment will not be returned. 

Tenders must be delivered in sealed envelopes, 
addressed to the undersigned, marked ‘‘ Tender for 
Axles,” or as the case may be, not later than Eleven 
o’clock a.m. on Thursday, the 12th January proximo. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

J. I. BERRY, 


, Secretary. 
48, Copthall Avenue, E.C., London, 
28th December, 1904. x 118 
BURMA RAILWAYS COMPANY, Lu«rszp. 


The Board of Directors of the Burma Railways 
Company, Limited, are prepared to receive 


[lenders for :— 


Company’s Offices 





(a) 5300 tons 50 1b. STEEL RAILS. 

(b) 200 ,, STEEL FISHPLATES. 

(c) 47 ,, » __FISHBOLTS. 

(d) 165 ,, WROUGHT-IRON SPIKES. 


Specifications and Forms of Tender can be obtained 
at the Company's ices, 76, House, Old 
Broad Street, E.O. 

For each Specification (a) a fee of 20s. will be 

arged; for each Specification (0), (c) and (d) a fee of 
10s. will be charged, which will not be returned. 

Tenders, enclosed in sealed envelopes, and marked 
“*Tender for Steel Rails,” or as the case may be, 
must-be delivered not later than Noon on Thursday, 
the 5th January, 1905. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Board X 94 


A. G. 'BEGBIE, 
27th December, 1904. Managing Director. 


MONMOUTHSHIRE COUNTY COUNCIL. 
ROADWAY BRIDGE OVER THE RIVER USK AT 
KEMEYS. 





The above Council are prepared to receive 


[lenders for the Construction 


and ERECTION of a STEEL ARCHED SUSPEN- 
SION ROADWAY BRIDGE over the River Usk at 
Kemeys, on the site of the existing Ohain Bridge. 
Drawings can be seen either at the Office of the 
County Surveyor, Newport, Monmouthshire, or at the 
Office of Mr. John J. Wensrsr, M. Inst. 0.E., 39, 
Victoria Street, Westminster, the Engineer for the 
Works, on and after the 5th January, when copies of the 
Specification, Form of Tender and Bill of Quantities 
can be obtained an payment of the sum of Three 
Guineas, which will be returned upon the receipt of a 
bona jide Tender, and the return of all documents. 
Sealed Tenders are to be sent to me not later than 
Ten o’clock on the morning of the 19th January, 1905, 
and endorsed ‘‘ Kemeys Bridge.” 
The Council do not undertake to accept either the 
lowest or any Tender. 
H. STAFFORD GUSTARD, 
County Council Offices, Clerk to the Council. 
Newport, Monmouthshire. X 82 


BURMA RAILWAYS COMPANY, Liurrep. 


The Board of Directors of the Burma Railways 
Company, Limited, are prepared to receive 


lenders for the following :— 


(a2) BRIDGEWORK, 150 ft. spans, for Pegu- 
Moulmein Extension. 
(+) BRIDGEWORE, 150 ft. spans, for Henzada- 
) BE OnE, 80 tt for Main Li 
e . spans, for ine. 
{3 Pp RS, POSTS, &o., for Fencing, for Pegu- 
neion. 








en. 

(/) EYE-BOLTS 
Se. Extension. 

(g) EYE-BO: and STRAND WIRE for Pegu- 
Moulmein Extension. 

(4) EYE-BOLTS and STRAND WIRE for Main 


e. 
(i) PORTLAND CEMENT for Main Line. 
«&) do. » Pegu - Moulmein 


ion. 
(1) PORTLAND CEMENT ,, Henzada-Kyangin 
Extensi 


ion. 
Specifications and Forms of Tender can be obtained 
= eee Offices, 76, Gresham House, Old 


For each (a) a fee of 30s. will be 
a et Sone yee roapoeg ban bby ty hy 3 
charged, each Speci A 
a fee of 10s. will be charged, which fees not be 


return: 

* Tend Teg he k. "as te mg be, 

: ier ork,” or as case may 

must be delivered not later than Noon on the under- 

Pillar Posts, &., on Wednesday, 11th January, 1905. 

on n ’ 

Eye-Bolts and Strand Wire, ditto. 

Brid k, Toured 19th Jenuas 1905. 
work, on ay, anuary 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
"By Order of the Board, 





A. G. BEGBIE, xX119 
29th. December, 1904. Managing 4 





obtained after a three years’ course at an approved 
ineering 

dis for I. must have eo ee workshop 

. Candidates for II. receive a three 

years’ course of workshop training under favourable 

circumstances, X48 


THE VICTORIA UNIVERSITY OF MANCHESTER. 
The Council desire to proceed to the 


ppointment of a Professor 


of ENGINEERING. 

The Professor will be responsible for the organisation 
of the Engineering Department, and will have the 
direction of the Engineering Laboratory. 

He may @ consulting practice under specified 
conditions. 

His sti will be composed of a fixed salary and 
a share of the fees,and the Council guarantee that the 
total income will not be less than £1000 per annum 
during the years. 

A detailed statement of the conditions of appoint- 
ment may be obtained from the 3 

Applications, with references such testimonials, 
(not exceeding three in number) as the Candidate may 
desire, should be sent, on or before February 15th, to 
the REGISTRAR. W 990 


NORTHAMPTON INSTITUTE, Sr. Jonn Srreer 
Roap, E.O. 
The Governing Body invite 


A Prlications for the Post of 


CHIEF ASSISTANT in the Mechanical 
Engineering Department, rendered vacant by the 
appointment of Mr. W. E. Curwock to be head of the 
Engineering Department at the Technical College, 
Huddersfield. Tne appointment is a full-time appoint- 
ment for day and evening work. Salary £180 per 
annum. 

For further particulars and forms of application, 
which should be returned not later than Ten a.m. on 
Tuesday, 3rd py 1905, apply to W999 

R. MULLINEUX WALMSLEY, D.Sc., 

Principal. 


SOUTH-WESTERN POLYTEOCHNIO, CHELSEA. 

Through the ——— of Mr. L. D. Coves.ant, 
B.Sc., who has nm appointed Head of the Civil 
and Mechanical Engineering Department at the 
Technical College, Sunderland, the Governing Body 
are prepared to receive 


A pplications for the Post of 

LEOTURER in MECHANICAL ENGINEER- 
ING. Mr. Coueslant was a recognised lecturer under 
the University of London. 

Salary of £150 per annum. 

Application Forms may be obtained from the 
SECRETARY, and these should be sent in by 
Thursday, January 12th, 1905. X 50 


WOOLWICH POLYTECHNIC. 
Principal—Winu1aM GaNNoN, M.A. 
The Governors invite 


A Polications for the Post of 


LECTURER AND DEMONSTRATOR IN 
ENGINEERING. Commencing salary £150 per annum. 
Particulars of the post may be obtained from the 
Principal on receipt of a stamped addressed foolse 
envelope. All applications, to be made on spec 
forms, must be lodged with the Principal before 31st 


December, 1904. . 
A. J, NAYLOR, X4 
14th December, 1904. Clerk to the Governors. 


COUNTY BOROUGH OF HUDDERSFIELD 
TECHNIOAL COLLEGE. 


Principal—J. F. Hupsow, M.A., B.Sc. 


A pplications are Invited for 
the POST of ASSISTANT LECTURER in the 
Department of Civil and Mechanical Engineering. 
Candidates must have had workshop and drawing 
= — an acaba Gin X 70 
particulars obtain 
i “THOS. THORP, 


Wanted, by Large Firm in 
the iron and steel trade, FIRST-CLASS MAN 
to travel in India, China, Japan and South America; 
between 30 and 40 years of age, have perfect 
weil educated and of good 


ve travelled in aie Leap 

















m 
lecretary. 





expenses 
be considered unless it complies 
—Address, X 85, Offices of 


Wanted, Practical General 

MANAGER for Litho. Machine Works 0 

Gro. Newsom & Co., Ltd.—Apply to W. EVAN | 
Street, Leeds. 


7, Oookridge 
Wanted, at Once, by Electric 
magiand SEO AD Cente pNeDaNT to tke 
pm om Bn a geen ly oo “2120 rising to 


£150 by £10 per eno ee ienerrnunine. 


recent 

Required, Immediately, Young 

cco nome, baie al oi ne 

up enquiries and preparing K a viedge 
eT pe code -Adarem, X 107, Oices a 

ENGINERRING. -- 


anted, at Once, Shift 
ENGINEER in Electric Railway Power 
commence 











—_——— 





House in London. Salary to £130 per 
annum. Previous marine ¢ necessary: 
aa done with age, and copies of testimonial, (0 





be sent to X 91, Offices of Exainmanmxd. 














_Dec. 30, 1904. ] 


ENGINEERING. 
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Fe Bradford Corporation 


ELECTRICITY DEPARTMENT. ‘Foal: cee 


a DRAUGHTSMAN thoroug 
ete wth the di of heavy low-tension switch- 
quaint capable of pre; tailed working 


ge 

i of same, and for general electricity works 
pce ls Not less than 12 month’s work to 
a satisfactory man.—Apply, by letter aly. owed 


wages uired, and when tart, en 
losin Crotimeaiala,” to oammbed asa MANAGER, 
Electricity Offices, Victoria Square, Bradford. X 116 


W anted, Immediately, 
Expe dace 


MARINE hahahah 
DRAUGHTSMAN. — SOT. — age, salary re- 
quired, with full 


t work, and = howe 
soon at jena Che to WORKMAN, LARK & CO., =. me 
Engi 





Belfast. 








anted, $y Rngineering Firm 

in London, first-class MECHANICAL 

DRAUGHTSMAN with good technical education ; 

must be quick and accurate. No others need a spply. 

State age, experience and salary required.—Ad are 
X 105, Offices of ENGINEERING. 


Wanted, at Once,an Luciitent 
DRAUGHTSMAN with a good electrical 
and mechanical training; one with some experience 
of car sheds, track work, and general tramway work 
preferred. Salary 85s. per week.—Address, X 111, 
Offices of ENGINEERING. Xi1l1 


Wauted, First-class Rolling 

Stock DRAUGHTSMAN used to tramcars, 

steel carriages, underframes, &c.—State age, experi- 

anne and re required, to P. I. T., at a 
E.C. 














D™=2 ghtsman Wanted ; must 

be well up in general engineering, machine 
work and gearing.— Address, stating age, ary 
expected, with references, X 100, Offices of EN- 
GINEERING. X 100 


Drxghtsman Wanted, used 
to jigs and tools for accurate work. — Address, 
stating qualifications and wages required, y 894, 
Offices of ENGINEERING. W 894 


Dughtsman Wanted, for 

works near London, used to jigs and tools for 
accurate work —Address, stating age, experience and 
salary required, X 114, Offices of ENGINEERING. 


[raughtsman Required, ex- 

pees in hag od or similar work ; must 
be disengaged.—Apply, letter, stating salary, 
GARAGE 18 i ‘Blythe Tonk West Kensington. X 117 


Histimating Draughtsman for 


iron roofing. State age and experience.— 
Address, X 36, Offices of ENGINEERING. X 36 


Req quired, for London, a com- 
petent SHOP FQREMAN for fitters, turners 
and smiths ; must be accustomed to contractors’ lant 
and hinery, and g 1 smiths’ work.—Address, 
giving particulars of age, experience and wages re- 
quired, X 112, Offices of ENGINEERING. X 112 


W anted, for Engineering 


Works in Kent, a first-class WORKING TOOL 
MAKER experienced in capstan lathe tools for repeti- 
tion work, taps and dies, and hardening all classes of 
tools. State age, experience and wages er = 
/ Address, X 80, Offices of ENGINEERING. X 80 


(Competent Designer with ex- 


perience in self-propelled vehicles (steam). Good 
salary to suitable man.—Address, stating age, ex- 
perience, salary required. X86, Offices of ENGINEERING. 


Smart Tracer - Wanted, by 


Engineering Firm in London. Must be quick 





























7|ELECTRICAL ENGINEERING TESTING. 


ENGINEERING PUBLICATIONS. 


ALTERNATING | CURRENTS. | =. Tea Ganeéation, Distribution and Utilisation.. By 
4s. 6d. n 


F ORGE g PRACTICE (ELEMENTARY). By a de BACON, Instructor in Forge Work, 
Lewis Institute, Chicago. Fully Illustrated. 

MANUAL FOR RESIDENT ENGINEERS. By F. MI. MOLITOR and E. J. BEARD, 
Members Am, Soc.0.E. 16mo, 4s. 6d. net. 


READY REFERENCE TABLES. Conversion Factors of every Unit or Measure in Use, 
pore on -- ee Le ee Values of the United States. By CARL HERING, M.E. 16mo, 


GRAPHIC STATICS. By J. SONDERICKER, B.S.,C.E. 8vo. 8s. 6d. net. 

NAVAL ARCHITECTURE. By H. PEABODY, Prof. of Naval Architecture and 
Marine Engineering, Massachusetts. 8vo. 217 figures. 81s. 6d. net. 

THE GAS ENGINE. BY F, R. HUTTON, Prof. of Engineering in Columbia University. 


243 figures. 
%| ELEMENTS OF STEAM ENGINEERING. By H. W. SPANGLER, Whitney University 
of Pennsylvania ; A. = gpg Jr., University of Missouri ; and S. M. MARSHALL, B.S. in E.E. » 8vo. 


278 figures. 128. 6d. n 
yee OF ‘MACHINES. By R. J. DURLEY, B.Sc., Ma.E., McGill University. 
A TEXT-BOOK OF ELECTRICAL MACHINERY. By H. J. RYAN, Cornell Uni- 
vereliy's a. Soe oreo Cornell University ; and Doctor GEORGE L. HOXIE, Westinghouse, Ohurch, 
ae ag COATINGS; CORROSION AND ELECTROLYSIS OF IRON AND 
M. P. WOOD D, Member of the American Society of Mechanical Engineers. 85 figures, 17s. net. 
CIVIL L ENGINEER’ S POCKET-BOOK. By J. 0. TRAUTWINE, C.E. 58th Thousand, 
Revised Wye Eg with New Illustrations, by J. C. TRAUTWINE, Jr., C. g. 16mo, fully Illustrated, 
Morocco. 21s. 
THE MECHANICAL ENGINEER’S POCKET-BOOK. By W. KENT, A.M., M.E., 
nid gg Member American Society Mechanical enti Fifth Edition, *1emo, Illustrated, 
A TEXT-BOOK OF MECHANICAL ENGINEERING. By W. J. LINEHAM, M.I. 
Mech. E. Sixth Edition. 900 Dlustrations and Diagrams and 18 > a Plates. 8vo. 12s. 6d. net. 
By G. D. A. PARR, M. Inst. E.E. 
218 Diagrams of Connections, 31 Tables of useful Figures, &., &. S8vo. 9s. net. 6657 


Catalogue containing full particulars of these and other Scientific Books will be sent free on application. 
CHAPMAN & HALL, Limrrep, 11, Henrierra Street, Lonpon, W.C. 





nglish Engineer, A.R.¢.s., 
a EN to ACCEPT ee ae MANAGER 
at bome or abroad, referably in a ‘e 
WORKS. Long vienes on * Continent, 


in one of cemeot works in y 
‘h know of rotary kilns, and. practical 
Ce 4p waste gases of same. Expert 


Pome ct and ‘conveying machinery.— 
Address, ¢ it : f ENGINERRING. X 102 


Get General Draughtsman 


reer « SITUATION in London. Bridges 

and diagrams), roofs, loco., rolling stock, 

Sem way, cable and electric trama. ‘ag been 

ee in consulting arog! office in 
tminster. - Refs.: P. P. I. 0. E., 1.0. E., 

LELEE, G. W. Ry.—Address, rns, ‘Offices 

of ENGINEERING. X 116 


Oil En gineering Draughts- 
man and esti Ay with experience in 
structural, roof and pier wor 
and general surveyor, 
Address, X 97, Offices of Ene 


To Limited Companies. — 

EMPLOYMENT WANTED.—Engineer, specifi- 
cations, quantities, co: eo nkany 3 designing, working 
out inventions, — E. 98, Welford bee 


Nottingham. 
echanical Engineer, with 


good drawing office and works experience, 
REQUIRES RE-ENGAGEMENT. — Address, X 121, 
Offices of ENGINEERING. X 131 


anted, to A ppreoties a 


YOUTH (16) to engineering; Lancaster 
a preferred.—Address, X 83, ava bs 








also good Parliament 
SEEKS ENGAGEMENT. 
GINRERING. x 97 

















PARTNERSHIPS, 








JUST PUBLISHED. The SECOND EDITION of 


THE ENGINEERING TELEGRAPH CODE. 


Entirely Re-written, Revised and much Enlarged. 
By JAMES STEVENS, M.E., M.I. Mecn. E. 
Largely in use all over the World. Used by five Governments. 
Over 900 pages, Crown 4to, Handsome Cloth, 40s, net. 


J. STEVENS, 9, FENCHURCH AVENUE, LONDON, E.c. 








6816 








Royal 4to, 46 pp., cloth, gilt lettered. Price Su Gala Post free PSs Dale 
Illustrated with Four Two-page Plates and numerous Figures in the Text. 


The MANCHESTER SHIP CANAL 


Reprinted from “HN GINEERING. " 


Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 





LONDON : 








ENGINEERING PARTNERSHIPS. 


e Invite Confidential 


\ Communications from FIRMS of GOOD 
REPUTE who are << to admit suitable partners, 
or who desire to outright. , From our — 
eae rag aprengg cen Skyy sd 50 years —and 
clientele, we can p effectual services, to = 
sound und 

ENGINEERS wishing to a or PURCHASE 
—— established businesses, can always hear of such 

in strict by rr npeee’ upon exchanging et 
notifying their a ae to the undersi 

EY KIRK, PRICE & oa. se 
46, Watling St., London, E.O.; & Albert Sq. , Manchester. 


anted, Partner in Newly- 


started Girder, Roof, and Constructional 
Steelwork Business. Advertiser is extremely well 
known in the trade; about £3000 more capital 
required. Gentleman with experience in this trade 
preferred. Further particulars ia strict confidence 
on application.—Address, X 41, Offices of ENcINERRING, 











PATENT AGENTS, 





Crown 8vo, cloth, price 4g, 72 pp., with numerous Diagrams. 


STATICALLY INDETERMINATE STRUCTURES 


AND THE PRINCIPLE OF LEAST WORK. 
By HAROLD MEDWAY. MARTIN, Wh. Sc. 





REVISED AND REPRINTED FROM “ENGINEERING.” 





Lonpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 





and accurate and used to complicated 








drawings. State age, experience and salary ted. 
—Address, X 104, Offices of ENGINEERING. i 104 


Eagineering Pupil.—Vacancy 
with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 
—_ &c.; moderate premium. — Address, 6521 

ces of ENGINEERING. 652 


Epgineer, Consulting and In- 
specting (in the Midlands) has an OPENING 
for a well-educated youth as PUPIL, Moderate pre- 
mium ; first-class opening.—Address, X 89, Offices of 
ENGINEERING. X 89 





me 











SITUATIONS WANTED. 


K@ployers i 


Money, and fill your vacancies AT ONCE, by 





Save Time, 


—- for ar ane vias — RIOHARDSONS, 
ising an nginee ente, Strand. 
London. Tel. : "13498 Oent. — W 978 





TO CONTRACTORS, 


[the National Association for 


EX-SOLDIERS, 119, Victoria Street, 8. W. (Tele- 
hone 367, Westminster; Telegrams, **Employons,” 
ndon), SUPPLIES MEN ot good character only as 

navvies, masons, ree Sasenn, labourers, care- 
takers, carmen, carpenters, horsekeepers, night 
watchmen, timekee conn &c. Characters up to date. 
No fees.—Apply, S: RETARY, as above. 6858 


echanical, -Locomotive 


and Electrical  miabines (32), gentleman 
A.M.LM.E., 16 years’ experience, DESIRYS Seeponaible 
POSITION in ry age works, railway | loco., signal 
works or road works; home or abroad ; > @x- 
perience as head draughtsman, 2). years on narrow 
gauge locomotives ; good knowledge of latest im- 
provements in machinery and expeditious output. 
per —— ores | inspector or the like 
2) —, 
pep woted na nt references.—Address, X 69, Sy 


M. I.C.E. (32), Shortly 
eponsible assistant, 








DISENGAGED ; 7 Lacon experience, re- 


residen entative ; 
had charge’ works h es ; 
Ontces of Beene amg mand per Address, yin) 


Demy 4to, Handsomely Bound in Half Morocco, 678 pp., Illustrated, and containing many 
Tables, Diagrams, and Working Drawings. Price £2 282 Weight 7 lb. 


ELECTRIC RAILWAYS AND TRAMWAYS 


THEIR CONSTRUCTION AND OPERATION. 


BY 


PHILIP DAWSON, Assoc. M. Inst.C.E., M.I.Mech.E., M.I.E.E. 








REVISED, ENLARCED, AND BROUCHT UP TO DATE FROM “‘ ENGINEERING.” 





Lonpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, WC. 








NEBARILAYT OvuT OF PRINT. 





Foolscap 8vo, Leather, 1412 pp., Gilt Edges. © Price 17s. 6d. net. 


1903 EDITION of 


THE ENGINEERING 


Electric T faction Pockét-Book 


OF RULES, FORMULA, DIAGRAMS AND TABLES. 
By PHILIP DAWSON, Assoc. M. Inst. C.E., M.I. Mech. E., M.1.E.E., 


“duran oF “ RLBOTRIO RAILWAYS AND TRAMWAYS.” 


Post free 17s. 10d. 








Lowpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 





Patents in all Countries, 
DESIGNS AND TRADE MARKS. 

E. P. ALEXANDER & SON, 806, Hiat Hotnory, 
Lonpon, W.O. (formerly of 19, Southampton. Bidngs., 
W.C.), CHARTERED ATENT AGENTS, . 

(ESTABLISHED 1874), 
Pamphlet and general advice’ gratis. 
'elegrams: ‘* Epa, London.” Od 585 


- Patents for Inventions.” A 

Handbook on Patent Law and:Practice. 6541 

Post free, from ORUIKSHANK & FAIRWEATHER, 
Chartered Patent rag 65 & 66, OnaNcury Layn, 
Lonpon, W.O. ; and Vrsoznt Street, Guascow. 
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atents.—G.F. Redfern&Co., 


siggr ot aoa re 4, South Street, a 





London, lished 1830.) British, a 

Colonial nents obtained FB Bene moderate 
charges. Trade ob wee home 
and abroad. Circular Telephone No. — 


Central. Tele. Address : ‘Invention, London.” 


Patent Office, Glasgow. —W. 


R. M. THOMSON & OO. be 
| ar ih poe Guips, 4 
ta, Designs and 





lete Handbook on 


may be had 
6192 
atents.— Messrs. 


han 
and SON, man renee es Cue 


comin 67, Ohance: Lane, W.O., transact ev: 

Gaecviption of busiases esanected wis vanes every 
for Inventions. ‘‘A Guide to Inventors” free BA 
Established 1858. 











PUBLICATIONS. 


pee for Inventions 
AND HOW TO PROOURE THEM.” 





el. A. 
London: OROSBY, “LOOK WOOD 
Sxconp Eprrion. Clo price 1s, 6d. 


Wanted, Every Engineer to 


send for free copy of 
“THE ENGINEERING DIARY” . 
(published monthly, pocket size). Contains data and 
ree of interest and information to engineers cf ali 
classes. Publishing Offices, 17, Bouverie Street, 
London, E.O. ; X 49 
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EXTRUDED BARS, «as. ci'enc: 
: Jp GAS< OIL ENGINES 


of any Plain or Special Section, in Brass, Yellow Metal, Manganese Bronze, Delta Alloys, &c. IMPULSE EVERY REVOLUTION. 
DELTA METAL CASTINGS, FORCINCS, STAMPINCS, SHEET, WIRE, TUBES, &c. EBA CM OLE A RNa ade 


t# DELTA METAL CO. LD.) ronson, | THOMAS GLOVER & C0., Ltd, 
110, Cannon Street, LONDON, E.O. BIRMINGHAM. 49, Queen Victoria Street, E.C. 6705 
: Teleph : No. 6159, Bawx. Tele. Address: Guraic, Lorpoyw. 
Fire-proof Grate-Bars. A fa NASMYTH, WILSON & 60., L~. 

Spezialwerk Thost’scher @ Feuerungs-Aniagen. limit iy e mame ZEIDSRYANER FOUNDRY, 
late Otto Thost, Zwickau (Saxony) MAKERS OF COTTON, JUTE, HIDE & FIBRE 
ae ican ncaa HYDRAULIC PRESSES. 


BULL'S METAL & MELLOID Ct C0. ——<——<—<$——<— 7 — PUMPING ENCES & PUMPS, orzaa HAMMERS, 


YORER, nea near "GLASGOW. = ea ia ha a “OIL MILL PTO cn Sey leek waited nett thie, 


amas sia nS ord (™,,§ MACHINER Y) 01) MEDAL, Inventions Exhibition, 1885, 
and Plates, Fire-box Plates, Ba Sheet, Valve, be we f Of all descriptions. +h STANLEY ee 


WHITE METALS. Babbitt, Plastic, &¢ i te 28 or = 
La roemn Hh MATHEMATICAL, DRAWING AND 


CARVER’S PATENT ih — a bh) SURVEYING INSTRUMENTS 
6 6 CIR CLIP cS 99 t as NWN ; st C of every igs Sasupdner tion and finish 
Hh) PRICE LIST POST FREE. 


Taking the place of Split Pins, nam j) Presses, Cranes, Address— 6389 
FOR ALL APPLICATIONS. i ore nec emma y Railway Carriage and |W.F. STANLEY & CO., Ltd., 
f STOTT A Wheel eel Machinery, &c,| GREAT TURNSTILE, HOLBORN, LONDON, W.0. 


MUSCRAVE BROS., Grown Pont Foundry, LEEDS.|WATER SOFTENING 


On Admiralty and War Office Lists. 6573 















































Poe INGRUSTATION aia 


BEST VALUE EVER OFFERED. NTERNAL CORROSION 
= SS ST GanneEEEEEEoe Ty, » STEAMBOILERS, xc 
“CALLIOPE” “A.” “CALLIOPE” “Cc.” C, 


Built from ‘‘ Rubesto’” (Asbestos An excellent Wire Gauze and egLrrnon LITHOLINE ce 
and Rubber) Sheeting, Asbestos Block Packing, BLACKFRIARS oe 


SAAD 1l- per Ib. C, 1/3 per Ib. 
NEAT. SECURE. g Ke 
EASILY REMOVABLE WITHOUT DAMAGE. 


For cwt. Lots, ie Size, oe and over. 























Sole Licensees : 


A. r lb. 
B. i Ib. ’ 
ISAAC STOREY fy SONS, WRITE Rio 1 ae 
MANCHESTER, U 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


SCREWING AND TURNING MACHINES, 
BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 
EIGHT SIZES— 

1} in., 2 in., 2} in., 8 in., 3} in., 4} in., 6} in., & 6f in. 


BOLT SCREWERS ONLY, 1in., 1}in., 24 in., & 84 in. GG $9 
FOR OTHER MACHINES, SEE ADVERTISEMENT, FIRST CATALOGUE ON APPLICATION. 
IS8UR IN BACH MONTH. 
LUFKIN RULE Co., 
6 0 4 f) EN SEI F Et hs 48, LIME STREET, LONDON, E.C. 6664 
Faorory : Saginaw, Mion., U.S.A. 
New York Orricz: 280, Broapway. 
PATENT 


Kyaporative Condenser, 
j A Highest efficiency under all circumstances. 

— ca No spray,no incrustation of tubes, and no air leakage. 

Are the simplest pos- wats The condensed steam from the air pump can be used 

as circulating water. No special attention necessary. 


sible wh wal r ‘ 
plentital. a H f Capacity of Condenser illustrated, 10,000 Ib. of steam 


AIR-HARDENING Bh men Foon, ogee gs 


absorbed by four fans and centrifugal pump, 3 BHP, 


For Fast Cutting Tools of all Descriptions. 


yd 


























we Sole Makers :— 
ie win Improved Steam Blowers 
Patent Automatic Three 
vi for burning dust fuel. 


LEvWAnD dover.» || @ SAMUEL OsBorn & Go, - 


eanOrOAaT ROUSE, Clyde Steel Works, SHEFFIELD. || povaras Frasee Sons, ; 


Tothill Street, WESTMINSTER, 8.W. 
ARBROATE. 6n44 
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“WOW READY.—The October Issue of our Classified Directory of Ourrent Advertisements in ENGINEERING, in book form for handy reference, together with a List of the Telegraphic Addresses and Key to 
same, and also the Telegraph Codes in use, may be had gratis on application to the Publisher. 
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— PROPRIETORS OF 


The Patent Exhaust Steam Injector Company, Ltd. 


DAVIES AND METCALFE’S PATENT 


EXHAUST STEAM INJECTORS 


FOR LOCOMOTIVZESB. 


Greatest possible economy obtained by adopting them. 
Suitable for all kinds of Express, Passenger & Goods Engines. 


DAVIES & METCALFE, Lto. 


Engineers, 








GIFFARD, ATLAS, SCHAU and all classes of Loco, and 
other Injectors, as originally made by our predecessors, 
Messrs. SHARP, STEWART & CO., Ltd. 


DAVIES & METCALFE, Limitep, 


ENGINEERS, 
4, ST. ANN’S SQUARE, 
MANOHESTER. 


“* EXHAvet, MANOMnSTER.” | Telegrame : 





LIVE STEAM RE-STARTING INJECTORS. 


— SPECIAL TYPES FOR LOCOMOTIVES. — 
Perfectly automatic in re-starting. The easiest to start, and their action Is rellable under all circumstances, 


} a> { Injector Works, ROMILEY, 
G. OC, & Midland Rly. 


| ‘‘ Loco, Works, Rominey.” 








6753 





FLEM N . S INCORPORATING FIRMS ESTABLISHED 100 YEARS. B = IT | N (} 
SUPERIOR HAIR BELTING. ) a 
MARINE ENGINEERS AND BOILERMAKERS, 


STANDARD OAK. TANNED 
Sole Makers of ee yy ““TEON” BELTING. The strongest and only satisfacto water and acid proof Belt in the World. 
WHITHEINLD WoREKs, GOVAN, GLASGOW. 


Main Driving Belts mde a to 6 ft. wide to transmit 1000 Ind. HP, 
Sin; Its wi in stock. 
ILBERT” WOOD-SPLIT PULLEYS. Large Stock held. NYORAULIO Ce LEATHERS. All kinds. 
_ FLEMING, BInRKE Ss & GOODALE. E:stdD., BELTING, &c., MANUFACTURERS, ERATIF AX, BWC. 
ADMIRALTY CONTRACTORS, Tuuecrams: ‘‘ Wurrerrecp, GLascow.” 


6613 





LEATHER LINK BELTING. SEWN COTTON DUCK BELTING. 
—— SSS SSG RS SS 
EOS Ss & DON OAN, 





“SPHINCTER GRIP 
HERCULES BRAND 


FOR 


HYDRAULIC 
PRESSURE 


FOR 


STEAM 
PRESSURE 


am Mii 
mn | 


Min PENDLETON MANCHESTER 
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PONYEYOR- ELEVATOR C! 


J. J. STEVENSON, 





BULL BRIDGE WORKS, 


Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT. 


PROPRIETOR. 


Telegrams: 


SPIRAL CONVEYORS. 
COAL CONVEYORS. 
GRAIN CONVEYORS. 
TRAY CONVEYORS. 


“Conveyor, Accrington.” 








STOKEHOLD 
CONVEYORS. 


GRAIN ELEVATORS. 
COAL ELEVATORS. 





National Telephone: No. 0279. 


CHAIN ELEVATORS. 
BELT ELEVATORS. 
BALE ELEVATORS. 


6959 













































ANNA, DONALD <.WILSON 


Gov! ConTRACTORS _“ / AISLEY 


RID DCE. BUIL DERS. ENCINEERS Pl f 


Sie NE 


WILLIAMS’ PATENT STEEL & ‘CONORETE PILES. 


| 
! 











Can be driven by ordinary Pile-Driving Ram. QGHEAP, STRONG, DURABLE. Usual) Sizes kept in Stock, 20 ft.—40 ft. x 14 in. x 14 in. 
SAM UEZT. WJ iELTLITIA MSs & Son s, I’ TdD., 


_ Telegraphic Address: “INBARGE, LONDON.” 86, Lime Street, LONDON,-E.C. — Dagenham Dock, ESSEX. Telephone: No, 375, AVENUE. 


‘“ MARVIN-SANDYCROFT ” 
ELECTRIC PERCUSSION ROCK DRILLS 


(PATENTED). 


For QUARRY and TUNNEL WORK, SINKING, STOPING and DRIVING. 














Durability. Safety. Easy to operate 
No expert labour required. 


SPECIAL FEATURES :—Portability. 
and control. 











Catalogues and Prices of application to= 


THE SANDYCROFT FOUNDRY Co. LT. CHESTER. 


Agents for The Midlands and The North of England— 6330 


Messrs: TASKER’S ENGINEERING CO., Blonk Street, Sheffield. 
















ELECTRICALLY-DRIVEN | 


PUMPS 


DESIGNED AND CONSTRUCTED BY 


HAYWARD-TYLER & co, 


HYDRAULIC, ELECTRICAL AND SANITARY ENGINEERS, 


99, QUEEN VICTORIA STREET, LONDON, E.C. 


6859 TELEGRAMS :. TYLEROX, LONDON. — _ TELEPHONES: 192 & 199, BANK. 










From Photograph of P im with Wrough t-Steel Frames, 
for easy Transport up-country. 
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DREDGE PLANT 


GRAND Prix, PARIS, 1900. 
CONSTRUCTORS OF 


BOW AND STERN WELL, BUCKET HOPPER DREDCERS, 
BUCKET LADDER BARCE LOADING DREDCERS. 


= a, GOLD DREDGERS. o209 
HOPPER & PONTOON, SUCTION & DISCHARGING, PUMP DREDGERS:, 
Buckets, Links, Pins and Gearing supplied for existing Dredgers. 


























Hopper=.Capacity. 2500 ee Depth, 40 feet 


| cere eammmem Wu. SIMONS & CO., Ld, RENFREW, Scot 


| 
Sand Pump Hopper Dredger NAUTILUS, Built for the Natal Government ! 











b See PATENT 
HYDRAULIG ANGLE BAR an 
PLATE JOGCLING MACHINE, 


For Joggling Angle or Bulb Angle Bars, 
as used in ships’ frames, 
or for Joggling Ships’ Plates to obviate the use 
| of packing -slips. 





The Machine can, if: desired, be 
adapted for Punching Manholes, 
or used for Flanging Plates and 
Bevelling Angies.: . 






















i SOLEH MAKERS: 


HUGH SMITH & Co., Ld. 


Possil Works, GLASGOW. 


ALSO MAKERS OF 
Machine Tools for Shipbuilders and Boilermakers, such as Bending, 
Punching, Planing, Riveting Machines, &c. 6369 














INING MACHINERY | FRIED. KRUPP A.-C. 
Crushing Machinery, Amalgamating, Sizing F a UJ S0 NWER K 


and Concentrating Apparatus, Leaching Plant. 
3 Magdeburg=Buckau. ont 


MACHINERY F OR ELECTRIC CABLE, eae be etait Apply for Catalogues to 
GUN POWDER MACHINERY of approved system. ) {nae W: STAM, Cannan Scot, LONDON, ei, 


— 


THE GRIFFIN ENGINEERING co., 
BATH, ENGLAND. — 


Manufacturers of GRIFFIN’S’ Patent 


“DUPLEX” MARINE OIL ENGINE | 


AND 


“INVICTA” REVERSING CLUTCH. 


SIMPLICITY, ECONOMY anp RELIABILITY. 
ALL WORKING PARTS EASILY ADJUSTABLE. 
Absolute Cleanliness and Freedom from all Tarry Deposit. 
Suitable alike for River, Lake or Sea Service. 


SIZES from 60 to 200 HP. Fitted with FOUR CYLINDERS, 3 
BALANCED CYCLE and PATENT HYDRO SPRAY. Ae 
Enclosed High-Speed Engines for Direct Coupling a Speciality. 


40 to = a4 Type. Fitted with Patent References to users in all parts of the World. “= g to 36 HP. Type. “Fitted with Patent 
uxiliary Starting Engine, ILLUSTRATIONS AND DESCRIPTIVE BOOKLET ON APPLICATION, Momentum Starting Gear. 
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~ TANGYES 


PORTABLE HYDRAULIC WHEEL PRESS. 


HYDRAULIO 

















HYDRAULIC | 
PRESSURE PUMPS, PRESSES 
HAND, BELT For all Purposes. 





or 
DIRECT STEAM- 





HYDRAULIC 
DRIVEN. 
ACCUMULATORS. 
VERTICAL, bie 
HORIZONTAL, HYDRAULIC 
“SPECIAL” WHEEL PRESSES. 
or DUPLEX TYPES. &c., &e. 


From a Drawing of a 76 ton size, illustrating the method of taking off one wheel. 





TANGYWVWES LIMITED, BIRMINGHAM. 


LONDON, NEWOASTLE, MANOHESTER, GLASGOW, OARDIFF, JOHANNESBURG, BILBAO and ROTTERDAM. 
TELEGRAMS: “TANGYES, BIRMINGHAM.” No.120B. 7706 


J. E. SPAGNOLETTI & CO., °*2330,"2""* 


3 c Ks, ~~ i L 
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B.S. HINDLEY « SONS 


Works: BOURTON, Dorset. 
London Show Rooms & Stores: 11, Queen Victoria Street, E.C. 


SPECIALITY: 


HOISTING 
ENGINES 


— sls — 


; Steam Engines 


— AND — 


BOILERS 
PUMPS. 
SAW 
BENGHES. 


STEAM 
LORRIES. 






















CHARLES CHURCHILL&CO. LO 


SOLE AGENTS FOR 


“M¢CABE” LATHE. 


The 





NEW DOUBLE-SPINDLE LATHE, 13 in. and 24 in. centres. 


TWO LATHES IN ONE. 
Top Spindle 48-in. swing. Bottom Spindle 26-in. swing. 





SEND FOR OUR “‘ ENGINEERING” CATALOGUE (450 PAGES) 
POST FREE ON APPLICATION. 6877 





LONDON: 9 to 15, Leonard St.,E.C. | BIRMINGHAM: 2 to 10, Albert St. 
MANCHESTER: 2, Charlotte St., Mosley St. GLASGOW: 52, Bothwell St. 
NEWCASTLE-ON-TYNE: Albion Buildings, St. James’ Street. 





NALDER BROS. & THOMPSON, Ww 


(Managing Director: F. H. NALDER.) 


Ammeters, Voltmeters, Recorders, 
Circuit-Breakers: & Switchboards, 


— NEW CATALOGUES ON APPLICATION. — 
34, QUEEN ST., LONDON, E.C. 


Telegrams: ‘‘ Ooctupz, Lonpon.” Telephone Nos.: 124 & 161, BANE. 














PRICES 
AGHINTS : FROM £5 = 0 (LIST). 


BERRY, Lo any & CO., 65, King Street, mAnonaere 
WM. McGEOC H &CO., Ld., Morrison's Court, 108, A oo GLAsaow. 
MARSH, SON & CO., "Ltd., 1, — Priory, BIRMINGHAM 

ROBERT BOWRAN & Co., 3, pichotae: ta NEWCASTLE-ON- TYNE. 
LUCIEN ESPIR, tis, Rue "de Maubeuge, P 

OSWALD H HAES, 56, erst aoe SYDNEY 

BALMER LAWRIE & CO., CA 

STUDIO ELETTROTECNIGO INDUSTRIALE, LUGANO and MILAN, for Switzerland and Italy. 


“STAR’ ENGINE 
INDICATOR. 


Price and “fall aad on application to— 


STAR BRASS MFC. GO. 


(GREEN & BOULDING, Ltd.), - 
28, NEW BRIDGE STREET, 
LONDON, £.C. 


——- 
eee, 


6960 








Telephone: 12455, Central. 
Telegrams : Temperature, London. 





i 





ee 
SA SEMAN TIRES AEDS 
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Newall Limit Gauges 


ARE 


The Newall Engineering Co,“ 





LAGY-HULBERT & 60, “BOREAS” 





Pneumatic Engineers, LTD., 


25, VICTORIA ST., 
LONDON, S.W. 


SIMPLE, COMPACT, 
NOISELESS, 
and Highly Efficient 
MACHINES, 


SPECIALITIES : 
SMALL SIZES AND 
COMBINED PETROL AND 
ELECTRIC-DRIVEN 

SETS. 


PORTAB LE 
vanes hb 








COMPRESSOR FOR MINES, &c. 





AIR COMPRESSORS. 
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RICHARD C. GIBBINS & CO, 


Berkley Street, Birmingham, 
MAKERS OF 


STEAM & HAND CRANES 4 


AND ALL KINDS OF 


LIFTING TACKLE. 


GLASGOW: 


JOHN S. BISHOP, 
51, Cadogan Street. 


Od 1691 














Kinghorn’s Valves 
ARE UNEQUALLED. 








Easily _ Extensively Used 
Fitted to __ : by British and 
Existing Foreign Navies 
Pumps. — end the principal 






By Q Steamship Lines, 


METALLIC VALVE COMPANY, 6460 
Tower Buildings, Water Street, LIVERPOOL. 


THE UNIVERSAL EXPANSION GLAND. 


RELIABLE — SIMPLE — EFFECTIVE. 
—— IN SUCCESSFUL USE. — 


For MARINE ENGINES, ELECTRIC POWER PLANTS, &e. 


SPECIALLY ADAPTED FOR HIGH-PRESSURE SUPERHEATED STEAM. 
PERFECT FREEDOM FOR LONCITUDINAL AND LATERAL MOVEMENT. 











\\ AW 
WIN VO 





To renew the Packing: Withdraw the bolts J, slide the packing box D on the guide G and the safety bolts H, 
remove the segments E and slip the endless ring C over the end of the p' pe into the conjca] space, 


Made in STANDARD SIZES from 4 in. upwards. 


RIGHARDSONS, WESTCARTH & CO., Lrp, 


RELAFocrt. 


























DURING THE YEAR 1904, WE 
SHIPPED GOLD DREDGE 
PLANTS TO THE 
FOLLOWING : 


ASHANTI. 
KARA. 
OFFIN. 
TINKISSO. 
KELANTAN. 
MYITKYINA. 
ANKOBRA. 


AFRICAN 
CONCESSIONS. 


Dredgers Built by 
us are at Work Successfully. 
We have Repeat Orders in Hands. 
— Telegraphic Address: Lobnitz, Renfrew. — 








6728 








THE BROWN HOISTING MACHINERY Co. 


30, Victoria Street, LONDON, S.W. ’ 


CRANES or ari pescriPrions. 
- we 











ne 





3 MACHINERY “* 


A For the E 


Pressed Seamless Hollowares, dc. 


— or — 
STEEL, BRASS & OTHER SHEET METALS. 
Coins, Medals, Buttons, 
Cartridge Cases, Parts of Bicycles, 
Electrical Apparata, &c. 
Also for the Manufacture of— 
Military Gunpowder and Gun Cotton. 








Cuts 0vt 28m Dise wn 














12.5 HOLE oy ons STROKE 
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COCHRAN . 
BOILERS. 


UTILIZATION. 


OF 


WASTE GASES. 





; 




















Wye 
SS 


S 


SRR 
RQ ~°97~ 


FULL PARTICULARS 
ON APPLICATION. 





Head Offices and Works: 


ANNAN, SCOTLAND. 


\ S SSS 


Mo 
London Office: 
SANCTUARY HOUSE, 
Tothill Street, 
Westminster, S.W. e my 


COCHRAN & 0, ANNAN, LIMITED.” : 




















WE KEEP THE LARGEST STOCKS AND) 


CAN SUPPLY YOU AT ONCE. 





BROWN & SHARPE 
PRATT & WHITNEY 


Cutters. 


Stocks and Dies, 


Whitworth or B.A. Standard. 





DRILLS, CHUCKS, &c. 








TELEGRAMS ; 
“ROEBUCK, LONDON.” 





BUCK ; & HICKMAN, L=. 


2 & 4, Whitechapel Road, LONDON, E. ™ 


Cut 













| GEARS OF EVERY DESCRIPTION. 


WORM and BEVEL GEARS a Speciality. 
RAWHIDE PINIONS. © REDUCTION GEAR CASES. 


* SHORTEST DELIVERY - - - = 

* HIGHEST WORKMANSHIP. 
Telegrams: ‘* Guanuye.’ Telephone : 
DELIVERY COMPLETE or CUTTING ONLY. 


BROWN, 
ty 


No. 80, 






- Gears. - 


igh Clas Lubricants 


* ——, OF EVERY DESCRIPTION. 














BLUMANMN & STERN, Ic1., 
Plough Bridge, Deptford, LONDON, S.E. 
CONTRACTORS TO H.M. COVERNMENT, HOME AND FOREICH RAILWAYS, &c. 


“CENTRAL LIFT” 


HYDRAULIG-WORKING 
VALVES. 


Hasy Working. Simplest and Best for Iron 
and Steel Works Plant, 
Dock and Railway Cranes, &c. 


SENT OUT ON APPROVAL. 


6964 











SOLE MAKERS :— 


DEWHURST’S ENGINEERING COMPANY, Lp, 
Hydraulic Engineers, SHEFFIELD.) ¢! 


0029.2 


IRON 


HOT WATER 
CYLINDRICAL 





 FITZROY WORKS 
| 35210364 Euston RY 


JONDON, 


6s 
WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 








GALVANIZED OR UNGALVANIZED, UNDERTAKEN, 
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WROUGHT & tle 


SHAFTING, 
PLUMMER 
BLOCKS, 
COUPLINGS, | 
WALL 


BRACKETS, 
&c. 


P aC. Garnett, 


LIMITED, 


GLECKHEATON. ws 


Telegrams re 
Telephone : No. LECK HEA TON 











GEO. SALTER & C0., WEST BROMWICH. 


SAL TE R’s 


WEIGHING MACHINE. 


(HUGHES’ PATENT.) 


For Weighing Heavy 





Most useful for Ships, 








Goods when being Railway Trucks, 
removed or unloaded Engine Works, 
BY CRANE or Ironworks, 
otherwise. Collieries, &c. 
No. 99. 
Made in the following Sizes :— 6517 
To Weigh Size of Dial. | | To Weigh Size of Dial 
2 Tons by 4 Cwt. 44 in. | 15 Tons by 4 Cwt. 5% in. 
3 2 %> 4} ” | 20 ”” 4 ” 52 ’ 
4 ” 1 ” 5 ” | 30 ” 5 ” 64 ’ 
5 ” 1 93 5 ” 50 10 ” 64 ” 
10 2 53 » | 

















PRICES ON APPLICATION. 





*Phone : 6770, BANK. Telegrams: “METALADOS.” Cables: “ ROBHUNT.” 
BRITISH BURDAAUV. 


ROBERT W. HUNT & CO., Engineers, Norfolk House, Cannon St, E.C. 


INSPECTION anp TESTS oF RAILS anp FASTENINGS, ST RUCTURAL 
MATERIAL, BILLETS, PIG IRON, AXLES, CARS, MACHINERY, &o., &o. 










ac oe 19 ‘CHICAGO. NEW vom “tan. a 
“QUNTHER” 
TURBINES, 


SPECIAL HICH- PRESSURE TURBINES 


AND SENSITIVE GOVERNORS, 
FOR ELECTRIC LIGHT & POWER PLANTS. 
PELTON WHEELS. 


ieee W. GUNTHER & SONS, 


-Central Engineering Works, OLDHAM. ion 












Makers of’every description of 


BRASS i 


USED BY 


Marine Engineers. 


WHITEFIELD BRASS WORKS, 


GOVAN, GLASGOW. “” 


BRITISH INSULATED AND 
HELSBY CABLES, Ltd. 

















Electrical 


Gable 
Makers. 








WORKS : 
PRESCOT, HELSBY, and 
LIVERPOOL. 4 
































2 NSE SING 
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HOSE 


HOSE _ CAUTION.—£50 REWARD. HOSE 
erryweather and Sons, Ltd., Hereb 
H 0 S E M “CAUTION a all t,he and Fore “Buyers ot oe “ste H 0 Ss E 
ub-Su ‘“ Merrysuper,” other brands of Fire Hose, 
HOSE toretne tal cine ee si omen re ad HOSE 
a of oy, pres pirating any of Merryweather and” 
4 0 S 3 gistered Trade Marks.—Greenwich, and 63, Long-acre, London, W 


z 





HO 


Write for Pamphlet ‘‘Hints on Hose,’’ No. 264}. 











- 63,-Long. Acre, London, W.C.. - 











_JOHNSON & PHILLIPS’ 


. - HOT WIRE. 
) ANMETERS & ig 


FOR DIRECT AND ALTERNATING CURRENTS. | 








UNRIVALLED FOR MOTOR CIRCUITS. 


Victoria Whs,, Old Chariton, Kent 











All condensed steam ‘in’ pipes, cylin Se. 


is positively he completely piece ny, 


~“Brooke’s”’ cgo3 paren Steam Bin (i 


a 


: x 
*» This trap is indispensable as a safeguard. By its use pipes, ° 
cylinders, -&c., are kept absolutely (not partially) free from” «: 
collected water. Its special form of discharge valve” 
obviates any possibility of dribble, and ensures, a 
definite stop and start action. Sole M: akers, 


Holden & Brooke, Ltd, Sirius Wks., W. Gorton, Manchester.. 


_ Apply for List B73... 6250 




















PATENT SPEED REDUCING GEARS 
=z cance 





Write tor Prices and KUustratea Catalogues to 


JOSEPH BAKER & SONS, LTD., ‘Evomezns, 
Willesden Junction, LONDON, .W.W. 








The Lawrence Patent Water Softener! 
and Sterilizer Company Limited. 


Telegrams—" STERILITY, LONDON.” Telephone—1481, WESTERN. 


_ EXHAUST STEAM SOFTENERS and 
FEED WATER HEATERS COMBINED 


LIVE STEAM SOFTENERS AND COOLERS, 
Saving Three-fourths of the Heat. 








_ THE CARBONATES REMOVED IN SOLID FORM 
WITHOUT THE USE OF ANY CHEMICAL. 
NO LIQUID LIME SLUDGE. 


NORLAND WORKS (by ay Road Station), 
LOMNMDOM, W. 75 


GRAFTON & CO. . 


iin. CONTRACTORS TO H.M. GOVERNMENT. 
». NS CYCLOPS WORKS, 


| “xtc BEDFORD. 


“ Crafton, Bedford.” 























gy G2 | 








Pete 


Deser!ptive Price List frre oo application. 


in 
_ 

- 

eo 
= 
— 





= ONLY BRITISH STEAM CRANE t need In the 


PARIS & GLASGOW EXHIBITIONS 





DENISON'S | 


WEIGHING MACHINES 


ARE USED ALL “THE: WORLD OVER. 





SOW 


OEMS OW’ & 





FOR LIGHT RAILWAYS AND MINES. 





e—5|SAM* DENISON &SON, Lo. 


» 0652 


FAR HUNSLET, LEEDS. 
London Office: 32, Gracechurch Street, E.C. 





ta Mase 
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ORDINARY v. LUUNGSTROM PATENT CONDENSER 
OF 1ST CLASS TORPEDO BOAT. 





seats i Weems : 49} cwts.  j. Weight: 23 cwts. . 
SIMPSON, STRICKLAND & 6O., Limited, 
. Engineers; Steam, Yacht and Launch Builders, 
DARTMOUTH, ,ENGLAND, — 


LIGHT DRAUGHT, and -HIGH-SPEED STEAMERS of all Types. 


Gold Dredges 


Designed and Built to Suit all Conditions. 


Improved All-Steel Prospecting Dredge 
_ Edght, Strong, Oheap and Efficient. 
te A. W. ROBINSON, 
14, Phillips Square, Montreal, Canada. 
CORED » an eee 


Cable Add: "“D Montreal.” 
Code A BC, Fourth Edition: 6770 


6856 

















OGILVIE DREDGE, STUART RIVER, YUKON, 
Send for pamphiet, “ How to Make Gold Dredging Pay.” 




















the YORKSHIRE PATENT STEAM WAGON CO. 


Branch of Deighton’s Patent Fine and Tube Co.,; Ltd. ey 
Pepper Road, 
HUNSLET, LEEDS. 


Standard Wagons 
Made to Carry 
8, 4, 5 and 6 tons. 


Tipping Wagons. 


Same Tonnage. 


Telegrams : Motor, Leeds. 
Telephone: No. 1674. 






perfect , vihieles wind and our Patent Boiler is wanes for 
Efficiency and Economy of Fuel. 


CLAYTON, HOWLETT & CO.’S 
BRICK & TILE Macuinery. 


London Office : 
28, Victoria Street, 
Westminster, S.W. 





These Wagons are the 













CATALOGUES - 
oN 
APPLICATION, 


- THE BRIGHTSIDE FOUNDRY. & ” & ENGINEERING: CO., LTD, 


JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, - For all Purposes, 

Wellington Milt, @LASS & FLINT PAPERS, 
WESTMINSTER BRIDGE ROAD, BLACK LEAD, &o. 8 








LONDON, 8.5; 
: REPLACE jour 


Hydraulic Slide Valves by our 


PATENT 
WORKING VALVES 


Which require Little Repairs, 
No Lubrication, and give 


Pressure. 





No Trouble, 
CEO. SCOTT & SON 
(LONDON), LTD., 
Conecton ta Hydraulic Exhaust. “4, ioe bh pa ms 








Baker's Rotary Pressure Blowers and Exhausters, 


For Cupolas, 












WITH ALL THE LATEST IMPROVEMENTS. 


Smiths’ Fires, 
Basic Process,” 
Refineriés, 
&c. 


=| ADOPTED 
| BY H.M. INDIAN 


,Cast-Steel 

SPANNERS, ~ 

- Double-ended. ~ 
LIGHT, 


STRONG, 
OURAGLE 


STEEL, IRON é & BRASS CASTINGS, TOOL STEEL, FILES, FORGINGS, BESSEMER BARS, &e, 


BAKER BLOWER ENGINEERING CO., Stanley St., SHEFFIELD 


Successors to SAVILE STREET FOUNDRY & ENGINEERING CO., Ltd. 1157 

















Telegrams : sisieepabemae. aeben”  egmebilik SHEFFIELD.” 6461 





O1L MILL PLANT 


- To Orush all kinds of Seeds or Nuts. 


LAMBERT'S PATENT PORTABLE OIL MILLS. 


INSTALLATIONS TO CRUSH UP TO 1000 TONS PER WEEK. 


~ 








- Patent Feeding Cake Presses. 


\PRESSES OF ALL DESORIFTIONS 


INCLUDING 


LAMBERT’S PATENT “CONTINUOUS” & “‘ ALBANY” QIL PRESSES. 


THE MOST ECONOMICAL SYSTEMS KNOWN. — 





PATENT BLOCK FUEL MACHINERY 


Agent for Briquette Machinery : J. STEVENS, 9, Fenchurch Avenue, E.0. 





SOLE MAKER, 


ROBERT MIDDLETON, 


SHEEPSCAR FOUNDRY, 
LEEDS, EBNGELANT). 


ABC, Lieber’s, aiid Engineers’ Telegraph Codes used. 


6252 
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‘WIth DOUBLE CIRCULATION. 


tubes are grouped in two equal sections through which the Foe 
he Gust section of tubes and superheated in the second to a feguiar 


CHEAP TO INSTALL. SAVES 16--20x.ESRAPIOLY 5 paren OUTLAY BADE OF (BOILER) STEEL. 





WRLC ne 


CMA 








A. naLiton re go. 


*-... ENGINEERS AND SUPERHEAT ata aagmaatag ro 


49, Deansgate, MANCHESTER: 


Agent for London and Southam Counties : "RALPH H.  HAYLOOK, 63, Queen Victoria 8t., LONDON, E 


BOLTON'S PATENT SUPERHEATER 


a bases ip succession, being dried in 
larm_temperature of 200 degs, F. 








PLAIN, TAPPING, z 
HALF UNIVERSAL, 
FULL UNIVERSAL. 




















“ §-6"UNNEBSAL 


D. MITCHELL & CO., Lta:,|j 


K EIGHLE Y, YORKS. 


ON WAR OFFICE & INDIA OFFICE LISTS. _ Telegrams : TOOLS, KEIGHLEY. 





roved Patent 
-OONDUOTING 


LEROY'S COMPOSITION 


FOR FOR QOATING TNG BO 


vower of steam IT IT WiLt. x ONOH SHOW 4 LE A LEAK, 
mer CANNOT CATCH OR COMMUNICATE FIRE. 









Used in H.M. rds, Arsenals; also by 
- principal Railway and Dock Co.'s. 
ee ee Se eS ne ee 
r * 


years. | 
ESTABLISHED 1865, 


F. LEROY & Co., 
20, Gray St., Commercial Rd., Lendes, E. 


. Also at MANCHESTER, — 684i 


—_ 


: = es 
ED TRADE. MARK 





gins OF 


uy Wiss 





AND" HANDYSIDE & CL’ 


| Britannia Works, 
DERBY. | 


104, Queen Victoria $t,, 


LONDON. 


Managing Director, 
A. BUCHANAN, M.1.C.E. | 





& % 
MAIN LINE. 
Weight,°762 Tons. 


‘ wane 
BRIDGE OVER NEWARK DYKE. G.N.R. 
Span, 259 ft. 


JOHN G. KINCAID & CO., 


ENGINEERS & SHIPBUILDERS, 
. ae th 
Gt Et Ei Ss age na 3 ao OTLAND. 


a 


6718 ; 












fest 


SINGLE and 


“SIDE and STERN 
WHEEL PADDLE 
STEAMERS, 


DESIGNED wit 

for’ PIOAL £ is. 
and Shallow Water Novigation. 
6576 





4 Shipped in pieces ta ais prepared with vonipleteoutate for over sen voyawes: 









+ ¥ain'’s 
1 OF. &:. 


De 
“d : EE . 








et eas 30, 1904. 
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Steel Company of Scotland, Lid 


(SIEMENS PROCESS), 


| 93, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Offue: 9, MINCING LANE, E.C. 





Contractors to British Admiralty, War Department, and 
_Foreign and Colonial Governments. 





MANUFACTURERS OF 


‘Mild Steel Plates, “Angles, &e, 


For Ships, Boiler and Bridge Building, Angies, Zed Bars, Tees, and all forms af*: 
Sectional Bars required for constructive oe 


CASTINGS of all kinds and largest sizes: for Ship: Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet cocialiateii of Home 
and Colonial Railways. 


TYRES.—Locomotive Carriage and Wagon, to all requiré- 
ments. 6464} 

















The Griffin Mill | 


— MANUFACTURED BY THE — 


BRADLEY FPULVARiIZAN Co., 
37, WALBROOK, 


London, E.C. 


Telegraphic Address : “ EQUESTRIAN, LONDOR." 
Telephone S Nor 5961, BANK. 


Specially adapted for the fine pulverization of 
PORTLAND CEMENTS, 
PHOSPHATE ROCK, — = 
_COAL, COKE, ° a 
.,@OLD QUARTZ, 


* ORES of all kiridles ante 
Full Particulars.on Application. 




















Of various Sizes with all the latest improvements ready for Immediate De 
livery. Engines specially designed for every requirement and gange. | 


Full Particnlars on Application. : Telegrams: “PECKETT, BRISTOL.”. 


| |For all Pressures, lal ¥ _- THOUSANDS IN USE. 


LOCOMOTIVES = “me | 












TH [CALBANY. PATENT TET Te 


ST : 


















| eigpe aoe = anufacturing 
| “=, Co., Ltd 
| WDESTOVUTIOLE RL Pa, ‘4 

: boos JUNCTION, 
ABSOLUTELY: “LONDON, H.W. 
| RELIABLE. 1 2 Ae 
Sent on “Apprieal: be PM Aes re KAR Boog ool 
DEMPSTER,! HOORES Co. 

Fs ENGINEERS an and i MACHINISTS, - 


#0, Robertson aeneet GL \S¢ ie ww. = | 


i 
i 
j 
{ 








- ILLUSTRATED - CATALOGUES- ON, APPLICATION. . Fe 


ROSS PATENT CLECTRIG ie WINCH. 


Specially adapted for Hoists, Cranes, &Ce 














neteiinenidisntienss 


R. a. ROSS @ “$0N, Engineers, 


Tele. Address :] GREENHEAD ENGINE. Works, GLASGOW. (Giamnos, Gaseow. 


Sole Makers of:Rigby’s Patent Steam: eee: ~ Ross Patent Poeumatic Todhs. axes 
















WESTERN WORKS, HYTHE ROAD,- | 
WILLESDEN JUNCTION, 
LONDON, 






















: welded or Solid 
drawn TUBES with 
flanges welded, screwed 
or riveted. 


BENDS. & ‘other Fittings 
of all kinds kept in 
«» Stock, or made 
at’ short 
notice. 


quired in and about 
POWER STATIONS. 


Contractors for complete 
Installations. —~~ 


We design if 
required. 









a 





most of the large Power 
Stations in the United Kingdom. 













Pipe Installations for Foreign Orders 
Designed, Fitted together, Marked and “Shipped. 














PIPEWORK IS .OUR SPECIALITY. 
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2 
Feet | 








MOULDING, MACHINE 


which WHEELS or any description 
PY Ges, rom Bn. So upyrnie o30 fk dlameter 
may be 
introduced to 
All Mochines, warranted bane ‘aa the greatest 
a. > Muihine , the SILVER MEDAL by the 
Fee Mapeoty Tor Procetion otis Indu.” 


' GEARING WHEELS 
Supplied to Consumers. 









AUTOMATIC 


y enone MAGHINERY — 


Bushes, Stud Pins, Links, 
Round & Surface Grinding. _ 
~~ Sharpening Milling Cutters. 

» Knives, Warm & Cold Saws. 


Cap, + Emery Wheels 
: for all rehciies ree 
5802 


EDR 8 SCHMALTZ London, E.€,, 2 "srenaront 5°. 


“BELTING 


Made from 


| Pure Oak Tanned. Listieo Bake a 
- QUALITY IS OUR FIRST CONSIDERATION: © 
F" over EIGHTY YEARS we have been makers of Leather _- 


PLEASE — 
ASK FOR 
ILLUSTRATED 
PRICB:LIST.: 






























Belting, but owing to. the present, demands of trade we have . 
just laid down extensive plant, and are now in a position to 


supply Oak Tanned Leather Belting at ‘as’ reasonable a price as is , ~ 
&%, consistent ‘with roca class goods. 
€% ~ Ww : 
%, amet} > Le 
*e,  W. & 0. GILMOUR; f° | 
: % % ; Machine Belt Manufacturers, ae o 
Wy, “o 
% * St. John’s Hill, - a 





EDINBURGH. 











rare IMPROVED PATENT FRICTION GLUT CH, 


Prepared for Pulley, Wheel, or SHAF} T COUPLING. 


— XUNDREDS OF iE aT ORDERS. — 


_ TESTIMONIAL EXTRACTS : Running from 3 to 
enclose, order for EIGHT of your over.1000 revs. ‘per 
be stent’ Clutahen, We. have ere minute without 

















here n ar 200 of your Cl itches, * We have all 
“You va a single reject: ew shock or jar when 
two H.&B. Ghatener oe aging 
2 i gearing to war 
es ated ae = = ANY POWER. 
pleased to say, I 
Ciutehse The paceieg PERFECTLY.» 
0 eration “ BALANCED... 
minute's the AND CANNOT 
v3 times every 5 ‘WEAR;OUT * 
any perceptible <i Ber. (OF: “TRUTH. “y 
tohes Pb Jk 
pout or eather 3s . NoEnd Thrust. 
"One of.the Bist Ot | eS 7 
Lia ias a in SIMPLE || 
y DOUBLE CLUTCH for 2-SPEED GEAR. -. © “2% AND 2, 
* REVENTS. ACCIDENTS. a Motor. and Oil Engine Drive. ~* RELIABLE? 
As Supplied ‘to WOOLWICH ARSENAL, ROYAL MINTS, &c. 4076 


Send for 60 page Work<Free—to the Patenteés and Sole Makers:— --- <4 


se BRIDGE: & of: ea ASTLETON, i 


She most Complete and Efeiont Mashine hitherto . 








™ . 


LONDON- in ha 35, ‘been VICTORIA STREET, Ons 


ie: A PSTN 2 ts evade 




































oe 
~ QUIGGIN'S 
PATENT 
-EVAPORATORS, FEED-WATER 
HEATERS, FILTERS, 


DISTILLING CONDENSERS, 


DISTILLING PLANTS 
For Ship and Shore Use. 


Supplied to British and Foreign 

Admiralties ; Cunard, White Star, 

P..S. N. Co., Union Castle, and other 
‘leading Steamship Companies. 


a Liverpool Engineering 


’ Condenser Go., Lid., 
Brunswick Dock, LIVERPOOL. 


Telegraphic Address: “ ELIMINATOR,” LIVERPOOL. 6109 


ECONOMY 
in BOILER FEED . 


INTERCHANGEABLE 
VALVE BOXES 


CAN BE CHANGED 
INSTANTLY. 


MINIMUM 
FLOOR SPACE. 
USUAL STOCK SIZES. 





























GREAT 4” x 14” x 3” 
4” | per 
re iy 
ADVANTAGES. . $2 i x3" 
BR” x 22" x 4” 
PRICE. BE xa xe 
7"°>x3" xb" 

REASONABLE, 9” x 3h” x 5” ’ 
7” x4’ x5" 


SUITABLE FOR ALL PURPOSES, 


PHCENIX ENGINE WORKS, 6783 
Cranbrook Street, Old Ford 


LONDON, B. 








| ~ HIGH-OLASE | oe 





~_ CLAYTON, SON &CO., 


On. Admiralty and}, BEDS. . 623 War orice cists. ” 
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si warceaee| RIED. _KRUPP, Essen & ANNEN. 


Companies ; Mechanical and Electrical Engineers ; Textile, Paper, 
Corn, Cement Mills, &. Excellence of mai careful 











manufagture; “an = unriv valled 4 — bility under most exacting 
“SINGLE. LEATHER, BE Mi: fact f Crucible & Sic Marti 
fe 
Hef ie Per 1 in. Sa va rug anu urer o ri | iemens-~ artim 
in., 10d.; 5 in., 4s. ; 64 2 - > 


4 8. 6d. 
Dov BLE LEATHER BELTING : eee $}d.; 3im., 1a. 2d.; 


4in., ls, 8d.; 6 in., 2s. 6d. ; 12 in., Gs. 3d. “All per foot run. 
UNSOLICITED. 

** Best we ever had.” < : 
Fhe ar eee as what we lately paid nearly three times the 

mow y for. r 
« Most ¢ xtraordin nary ne ~ 
“ The quality is exceller 
“ Must admit the *hest* ts be ox BEST ani nd cheapest.” wv 
“ Shall send you all our order: . 
as riage ag to any addre aes station) ip the United 

King mat 1.0 .b. any he ¢ port, FOR CASH WITH 


0 SEDER ‘ONL ¥ 
Any Length, any Width, despatched instantly from stock. 


BEST BELTING 0, @ ra Bes eta ~ a Jeni 20. : . Do oO ER 2 ZI: I: ee URP ro) cs B >| s. se 
S| VERTICAL BOILERS. ; To pass Admiralty, Board of Trade, Lloyd's, and Bureau Veritas Tests. 


CORNISH BOILERS. pepe Hes teases 
LANCASHIRE BOLERS. > /AUGUST-REICHWALD ( eo ua nee) Finsbury Pavement House, Finsbury Pavement, B.C, 


Campbell & Calderwood, 


ENGINEERS AND BOILERMAKERS, 


Sony. ENGINE WORKS, PAISLEY, SCOTLAND. 


Tebqyapiic Address : ‘‘SOHO, PAISLEY.” 

















Makers of all Types of 


Side and Stern-Wheel Paddle Engines 


SPECIALLY FOR Loans DRAFT. 


All Types of : 


SCREW ENGINES 


for Cargo and Passenger Steamers, Steam Barges, Tugs and Launches. 








ENGINEERS AND BOILERMAKERS, 


MIDLAND IRONWORKS, LOUGHBOROUGH. 





- COLTMAN & SONS 


MARINE BOILERS. 
° MULTITUBULAR — 
HEATING BOILERS. . 





We contract for Vessels complete, or for shipment in 
Plates and Frames, or in Sections. 











AUXILIARY PLANT, STEAM-DRIVEN CENTRIFUGAL PUMPS 
STEAM CAPSTANS, STEAM REVERSING ENGINES. 


Catalogue on Application. 6764 


WILLIAM BEARDMORE: CO. 


srevera 30a GLASGOW. Aig. 


TRAN 
EPARATOR 


INSURES 5 


DRY STEAM, 


no matter how long your steam pipe, 
nor how much’ _— mnie may prime. 


























Por Advantages: 
Driving Great 
Economy, 
Alternators, Automatic 
Dynamos, Regulation, 
aes Perfect 
Steadiness, 
Bar Mills, Uses 
Sheet Mills, any Gas, 
: No 
Machinery, : 
ery Vibration, 
Blowing, No 
&., &e. Noise. 
SEND FOR OUR NEW OATALOGUE ¥ * 





The Goubert Mfg. Co. aye a ok edie e?, Bas hasmas , diet in paneliea with remy eA 


Mera |e OAS ENGINE: Ss 


47, Victoria 8t., Westminster, London. (OECHELHAUSER SYSTEM.) 
Telephone Ne. ; Pert Office, Victoria, 96, 
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rae opahee winx COHN H. WIDDOWSON | wate <ereaine” 


For all Purposes. 


PICKERINGS LIMITED, 
Globe Elevator Works STOOKTON-ON-TEES. 


ines TELEPHOEE 
Please mention Paper. 


J, B, TREASURE 
and OO., 
Exoelsior Fire-Polished 


‘GAUGE 
GLASSES, 


‘As Supplied to H.M, Mary. 
LUBRIGATORS, INDIA-RUSBER 
WASHERS. eno 
8 & 12, Vauxhall Road, 
LIVERPOOL. 


SMOOTH-ON 




















Elastic Cement 
will 

Stop Pitting in . 

Propeller Blades. 


SMOOTH-ON MFG. CO., 
Jersey City, N.J., U.S.A. 





Sole Agents for 
the United Kingdom— 
HODGSON HARTLBY, Ltd., 
Little Peter Street, ~ 
Knott Mill, Manchester. 
* <* 5108 














the. 


FLINN STEAM: TRAP} 


( Di ifferential Principle ). 
FOR DRAINING 


STEAM PIPES 
HEATERS 
COILS—STILLS, 
STEAM: JAGKETED. KETTLES 
BOILERS AND PANS 
PAPER MACHINE CYLINDERS 
DRYING CYLINDERS 
SIZING MACHINES 
STEAM PRESSES 
VULCANIZERS 
STEAM SEPARATORS 
ENGINE CYLINDERS 
JACKETED CYLINDERS 
AIR OR GAS RECEIVERS 


AIR OR GAS. PIPES 
&e., &o. 










































Sole Manufacturers— - 
JOHN MARSDEN & SON, 
- oumer’ 188, Regent Rd., 
LIVERPOOL. 








Telegrams : 
**Brazen,: *_ ; 
» «Liverpool. 
Telephones 3) 
** Bootle 41 
Bootle 541, 


—- +¢8334 4 





(16 years Manager at Sir Joseph Whitworth & Oo.), 


BRITANNIA ~ WORKS, ‘onosa ane: SALFORD, ‘MANCHESTER. 


——— MANUFACTURER OF THE ——— 


Improved TUBE- PLATE TAPPING APPARATUS, 
TAPS for the “BRELRVILLE” BOILERS, oa 


AND “EVERY "DHSORIPTION ‘OF : sa ahs TACKLE, » &o. 











AND INSTAL. THE QA eX 


rnc, 


KLINGER.CAU! ct 


Ou can then 


PROCEED 


ACCIDENTS. BE 


cers cece) aremmecw 
‘Steam Spac 
SILVERY. LUSTRE. 


Water Column: BL ACK. 


RICHARD DKLII NGER. & C2encineres| i 


ee 


P ") PR TA BLE 


ALLEN'S PATENT PORTABLE. 
ING MACHINES) 


PNEUMATIC RIVETTI 
| 






i this system the Machine fs worked by. 
; SSS rercls Sreraat 
any dire 
ae i the direction shown o niet ea . No nce pair é . tir ie discharge? 
woes pan angeetg oA ¢ the Machine is working, without the 
~ DE BERGUE & CO., Lim* MANCHESTER.” 





j classes 


burners, ‘the. ep is low. The Pump is of 
sturals com on. 
"nieasures 10in. by.7 in., and holds 14 





LIME. & COLOR- WASHER. 



























A Great Saving of Time, Labour and Money. 
NO OUTSIDE POWER REQUIRED. - 

Saves its, Cost in a Few, Days, . 

LIME, WHITING, OR COLD WATER PAINTS. 


Applied at a speed of from 10 to 20 square yards 
~ »minute in a manner superior to work, 
ne aces is 


coat with the ae on rough s 
th brush 


o— = two applied wi 8, 8. 
No. 6 tank) oe * 7 
No. 4, Cepealty 6 gallons PP 8 10 
No. 4a, on wheels, same noete as Na 4 4 910 : 
No. 5, Large Size, capacity 10 0 10 


No. 5a, on wheels, same capacity — 


Wells’ Improved Limewash 


Much superior to ORDINARY pa slaked 
with Water. a, mixed. Will not rub off, 
Leaves.a good surface, | 
Price .13/8 per cwt., Carriage Paid, 
(If in lots of 8 cwt. at a time, 12/8 per cwt.) 


“Standard” Oll Gas Lamp. | 


THESE LAMPS 
have been de- 
signed to meet 
the need of a 
simple and. 
cheap light; 
which will not 
blow out in a 
high wind. We 
can recommend 
them for 














industrial f 
rk. 


our well-known. 
Oil Gas Genera- 
ting Lamps, pro- 
ducing a light. 
of some 200: 
candle - La he cod = 
from ordina 
kerosene oil. 

















unt of the small cost of the 










galls. of fall ‘burning for six hours. 
No. 60, Prive £3, Extra Burners, S/- es each. 


WELLS’ O1:-GAS GENERATING LAMP. 


No. 40 40. 
Weight, 101b, 












Burni ag boat 

* > Thours. 
* This “Lamp, 
made i in sheet 
*. Steelandcom- 
= bined with a 











‘ABLE” metal 
* meets the de- 
© mand tor 
_. lightness and 
strength, with 
larger . capa- 

eity. 
seth notbe - obtained when. made 

b. vig o> ad metal, owing to 

















che weet 







| Wing le B «+ © 16/+ each, 
ti ipa. “eo ies MS 
"rod Sands for aus ‘o5 3: ” 





wae fr womphte Drip 





Works: Carnarvon St.. Banchesier. 








pp 
A.G.WELLS 802% celeste TaNDOn 
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Perforators . 


LARGEST WORKS IN THE KINGDOM. 


LEWISHAM, LONDON 


REFRIGERATING 
MACHINERY. 


J. & E. Hall’s|, 


PATENT. CARBONIC 
ANHYDRIDE (C02) SYSTEM. 


Originally Introduced © 
by them. 


Universally adopted on account of its 


SAFETY, ECONOMY and EFFICIENCY. 


J. & E. HALL, Limited, 


Dartford Ironworks, KENT, 6358 
And 28, St. Swithin’s Lane, LONDON. 








Lubeoker Machine & Manufacturing Co., 


, 80, CREAT ST. HELEN'S, LONDON, E.C, 





, Canals; Earthworks 
and Chalk 


ri 
capctiy ae CR Qua sae 
FLOATING DREDGERS for Sea and River Work, 
GOLD DREDGERS. . 


EXCAVATORS. & &. _DREDGERS 


Telephone, No. By me esata ns Sarelgi 


EXCAVATORS for Railwa 





\ 


wt 
wit 


o@ 
f wh 


“ . ) 
w/ | 


ply 


AD 
. 


tech 


rs 
iE 
eed 


i] 


e. 


ah Ay 
Shipbuilders, 


td | Is - 
teu) 
FOR 


gineers 
Imakers. Electricians. etc 


‘| 


LONDON, 


“4 
a1 


110 Cannon Street 


eye \ | 
yy 
Too 





AUGUSTIN NORMAND & Co. 


Engineers & Shipbuilders, HAVRE (France). 


SOCIRTE — DBS FORGES BT CHANTIERS DE LA MEDITERRANEE, 





NORMAND-SIGAUDY'S Patent WATER-TUBE BOILERS for High-speed Mail Steamers, large Yachta, Cruisers and Battleships, 


NORMAND-SIGAUDY'S PATENT FEED RECULATOR. 
NiILES-BEMENT-POND Co. 


- MAKERS OF HIGH-CLASS 


MACHINE ‘TOOLS. 


Niliacus, London. 
Branch Office and Showrooms : 


23 & 25, VICTORIA STREET, 
LONDON, S.W. 


MACHINE TOOL WORKS: Hamilton, 0. | 
Philadelphia. F "Pa, 


NILES CRANE WORKS: Philadelphia, Pa. 


Machine Tools 


ee. [pee 


LATEST DESIGNS 































Telephone: 486, Westminster. Telegrams: 











6453 





CAR WHEEL L LATHE. 


® 





‘Built’ at our NILES TOOL WORKS. FOR EVERY KNOWN PURPOSE. 
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war Engineering Co, 


| positivery | M°ONIE, HARVEY & ‘ he 
GUARANTEED.| Sootland Street Engine Works, 


Especially 


is s. anges Wales GLASGOW. 
Tube Boilers,'} ‘ z 


2 a ec ich London Office: 27, Minsing Lane, E.0. 
. Of Combustion, —— 


| is stipe | ESTABLISHED OVER 50 YEARS. 
CLEANING, — - 
and burns MAKERS OF ALL KINDS OF 


efficiently tad 


| Soe SUGAR MILLS 


ae 8k EE a of Slack Coal. 
6803 INCLUDING 

















Interior View, showing Grates and Dumping Ash Trays. 


UNDERFEED STOKER CoO., L™2: coventay House, south pLAce, . LONDON, e.c.|PATENT FIVE ROLLER MILLS. 
SS a eet Bet 

















STOTHERT & PITT, Ltd.,| “raven 
——— Triple-Eiffet 


BATH, England. ; ; Evaporator 


Now in use in all Sugar Growing Countries 


Electric Cranes & Capstans,| 0757s 


STEAM GRANES, HAND GRANES. |, SPECEALTY. 


complete for refining all 


GOLIATHS. TITANS. |“ 


Also Licensees and Makers of the 


Patent Lillie 
Evaporators, 


Under the Britieh Patents of S. Morris Lillie, 


Concentrating Solutions of 
every Description. 


HGH GLASS ENGINES 


OF THE HEAVIEST TYPES, 


MULTITUBULAR, one 












































Fig. 816. 40-ton Electric Overhead Travelling Crane supplied to [he Central AND 
South African Railways. LANCASHIRE BOILERS, 
ae TANES & WROUGHT IRON 
| : WORK © -% 
London Office: 53, Victoria Street, $.W. OF EVERY DESCRIPTION. 


Db" 





{ 


re SON & WOOD, Lp. 
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BROGKIE- PELL Ane LAMP, 


LIMITED, 


60, Worship St., LONDON, E.¢c. 4 * 


‘ OPEN ENCLOSED 
TYPE. TYPE. 
Burn Burn 

10 to 40 70 to 130 
hours. hours. 

BROGKIE-PELL 


.. PATENT 


ARC LAMPS 


(OPEN OR ENCLOSED TYPE?), 
FOR LIGHTING OF 


COLLIERIES, FACTORIES, 
WORKS, &c., 


are the BEST, and therefore 
the MOST ECONOMICAL. 








VERTICAL, 
CORNISH, 


LANCASHIRE 
_. 








High- class Boilers 
for all purposes. 


GREDITLANDYD, BALIFTAx, BNWGLAND. 





HIGHEST AWARDS °** 


Ys WORKS KAMBERM EE 
ALE =a eis 


aREAT.GEORGESTWESTMINGTER EOIN OIN 









BRASS & COPPER Aim 
WIRE, SHEETS, = 
Be. 


. SEAMLESS & BRAZED 

y TUBES 
ile witli FOR BOILERS, CONDENSERS, &c. 
_ “ GRAPHIC ADDRESS: “BATTERY, SELLY OAK” esx ‘SELLY OAK.” 


6270 











Surhessome 


All Types and Sizes Quoted for. 
SUITABLE FOR USE IN 

. COLLIERIES, MINES, QUARRIES, 

| SHIPYARDS, ENGINE WORKS, &c. * 








Send for Catalogue 36. 


tw INGERSOLL- neue: mL 


1144, QUEEN VICTORIA STREET, LONDON, E.C. 


BERLIN, GERMANY: Kaiser Wilhelmstr. 2. PARIS, FRANCE : Rue de la Chaussee d’Antin 51. ST. PETERSBURG, RUSSIA: Galernaya 5. 

















WHEREVER CXHIBITED. 


SPECIALITIES 


ANKSHAFTS 
COMPLETE 


RED 


FINIS! 


SHAFTING 
H TURNED 


FIFE FORCE COMPANY. = 


ON ADMIRALTY & WAR OFFICE LISTS 





KIRKCALDY. SCOTLAND 
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IF YOU WANT THE MOST EFFICIENT AND UP-TO-DATE 


Steam, Electric or 
Hand Power, 


LOCOMOTIVE CRANES, OVERHEAD CRANES, 
GOLIATH GRANES, - ELECTRIC WINCHES, 
CAPSTANS, WINDING ENGINES, &c. 


Visit the Works or send an enquiry to 
“Grane Works, Old Foundry, RODLEY, sees. 


TH OS. SMI TH & SON. S, Crane Works, 


LONDON OFFICE: 9, VICTORIA sT., WESTMINSTER. Telegrams : Suir, Ropury ; and Aconocur, Lonvox. 


Fig. 287. Locomotive Electric Crane, 5674 








THE GRANTHAM CRANK & IRON C0., LTD., “== 


GRANTHAM. 


saan! 


Sle tniete Ie] 


Manufacturers of CE: A WE BOIL SRS. 
VERTICAL, LOCO. TYPE, MULTITUBULAR, PORTABLE, CORNISH & LAUNCH BOILERS. 


VERTICAL STEAM ENGINES. BOILER MAKERS TO THE TRADE. 
—_ON ADMIRALTY LIST. 


BRICK MAKING MACHINERY 


TO SUIT ALL CLASSES OF CLAY, SHALE, FIRECLAY, &e. 


BRICKS MADE STIFF ENOUGH 
TO GO DIRECT TO KILN. 


PERFORATED GRINDING MILLS 


CRUSHING ROLLERS. 

PUG MILLS: AND CUTTING TABLES. 
‘BRICK PRESSES. 
CONVEYORS. | ELEVATORS. | 
HAULING GEAR. 
MORTAR MILLS. 





























5937 








C. WHITTAKER & CO., LTD., ACCRINGTON. 


South { CAPE COLONY.—BRIDIE & CO., 28, Bree Street; Capetown. P.0. Box 559. 
African Agents. 


TRANSVAAL.—GEO. CRADOCK & 0O., Bettelhelms Buildings, Si qimond Street, biiinsisitiie P.O, Box 316. ° 


HARTNESS 


AUTOMATIC OPENING DIE 


The most satisfactory means 
yet devised for the production 
of screw threads. 


JONES & LAMSON MACHINE CO., 
JUBILEE BUILDINGS, 
97, Queen Victoria Street, 


LONDON. oer 








LARGELY USED IN 


COMPOUND 
TRIPLE-EXPANSION 


ENGINES. 








ass 
SAFE. inom CH 70, 


R. B. LINDSAY & Co.,. 


43, Mair Street, Plantation, GLASGOW. 


PACKINGS. 











WHERE ALL OTHERS HAVE 


«3. FAILED ., 


ASBESTONITE 
PACKINGS 


HAVE BEEN SUCCESSFUL. 


BETTER, CHEAPER AND MORE RELIABLE 
THAN ANY PACKING ON THE MARKET. 
Made In Three Qualities. 


SAMPLES GLADLY SENT ON APPLICATION TO 


D. JAROSLAW, 


5, Georae STREET, Tower Hitt 


LONDON, E.C, #7 


The Pratt jas 


Drill Chuck, 






























GET OUR BOOKLET explaining why drills cannot slip. 


THE PRATT CHUCK CO. , FRANKFORT, N.Y. 





Agency: SELIG, SONNENTHAL 


Sole English 
and CO., London, who keep a large stock. 6427 
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== JOHNRUSSELL & C0, 


ENGINEERING. 
CREAVES’” BLUE LIAS LIME TELEGRAPHIC ADDRESS: “ ALMA, WALSALL, 
(Burat Hyd the well-known Beds of THE 
And PORTLAND CEMENT 
Fics tins isnek LIAB AND ROMAN ORMETO. dell onan 
all gai aang p= omen ye carted on oe ane and 
GREAVES, BULL & LAKIN, Lim 
ey tee LEAMINGTON. seepage Ae} 
ALMA TUBE WORKS, 








Greaves, bury. London Depot: 16a, South 
Ww. Telegrams: spray Birmingham Depot : veel : ae 
= e a= a 4 7 : 7) ® 








“The Best we've seen.” 


INDURINE Solid-DrawnSTEELTUBES for BOILERS 


and for HYDRAULIC PURPOSES. 





The hardest, 
most efficient T 


Iron Filler FOR GAS, STEAM, WATER, &o. 


Makes rough Castings Smooth. 


p84 Wi. 
aul |e 


COILS for Refrigerating, Heating, &e. 
HILL & SMITH, Brierley Hill ironworks, Staffordshire, 


-—_ STORHS AND TRAMWAY ROOFING A SPECIALITY. — 











6968 

Particulars & Sample from— 
_ PINCHIN, JOHNSON&Co., Lt. 
23, Billiter Street, LONDON, E.C. 
































Established 
1868. 
RAILWAY FORGINGS for 
FENCING MACHINERY, 
and MARINE and 
GATES, &c. other ENGINES. 











Galvanized Corrugated Ben: n ROOFS, SHEDS ‘BUILDINGS, SHEEN, Gutter » Pipe ani rittings TRON BRIDGES 
for Railways, Road and Foot Service. All kinds of CONSTRUCTIONAL IRON WORK, xs 


LONDON OFFICE: 118, QUEEN VICTORIA STREET, E.C. 








CENTRIFUGAL PUMPS 
AND PUMPING ENGINES, 
Por Docks, Circulating Purposes, Salvage Work, &o. 


The Cheapest and most Efficient Pump in the » Market, 
From Newest and most Improved Patte: 

Specialities: Centrifugal Pumps, Fan ery and High- 
speed Engines, Hydraulic Presses and Pumps, Hydraulic 
Cranes, Accumulators, Hydraulic Rivetters, Lifts of all kinds. 
DHRWSDALE & CoO.. 
Bon Accorp Enews Works, GLASGOW. 6345 
TgLecrarutc Appasss: “ BONACOORD, GLASGOW. 
Agents in South Africa: SELIGMANN and 00,, Johannesburg. 


Blair, Campbell & McLean, 


WOODVILLE STREET, GOVAN, 




















. 
S 

; 

% PROTECTED. VENTILATED. TOTALLY ENCLOSED. 

: 

ASTON MOTORS. 
é 1 HP. to 30 HP. 

& 





DISTILLING PLANT. 

















BREWING PLANT. 


COPPERWORK of every description. 
COPPER COILS. 
SURFACE CONDENSERS. 
“IMPERIAL” PATENT GRAINS 
DRYING MACHINES. 


LVES. 6727 





VACUUM EVAPORATING PLANT. 


ASBESTOS eye COCKS. AND 


RUNNING.—The Aston Motors run practically sparklessly from no load to full load with 
fixed brush position. i, 


TEMP. RISE.—After a six hours run at full load a protected or ventilated Aston Motor will 
not exceed 70° FAH., and in the case of the totally enclosed types 90° FAH. 


OVERLOAD CAPACITY.—Aston Motors will stand an emergency overload of 222 for 

















BRASS & GUNMETAL CASTINGS. 








one hour, 50% for 20 minutes, without undue sparking or heating. 
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ISLES LIMITED. 


Telegrams—“‘ISLES, STANNINGLEY.” 











ISLES: LTO 
STANNANGLEY 
NF LEEDS 

















J 
3-MOTOR OVERHEAD TRAVELLING CRANE. 


8215 





Steam Crane Works, STANNINGLEY, LEEDS. 











Simple, 
Smokeless, 
Efficient, 
Automatic. 





















300 

BOILERS FITTED 
FOR 

ONE FIRM. 





London Agent— 


EALEY HODGSON, 


20, Bucklersbury, 
B.C. 


6408 


JAMES EODGEKINSON (SALEORD), EIarr., 


Telegraphic Address—' INCENDO.” Cross Lane; onc cere MANCHESTER. 








JESSOP & APPLEBY BROS. (oXoxpon) L?- 


LEICESTER, 


Works: LONDON Office: 22, WALBROOK, E.C, 


JIB GRANES. 


Steam or Electric. 
FOR 


LOADING AND DISCHARGING 
COAL, LIME, GRAVEL, SAND, 
AND OTHER LOOSE MATERIALS, 












This Engraving represents a 
PORTABLE STEAM CRANE 
supplied to the 
NOTTINGHAM CORPORATION 
for 
UNLOADING DREDGINGS 
FROM BARGES 
AND STACKING SAME. 















A GRAB CAN BE USED IN PLACE 
OF THE SKIP SHOWN, 
IF PREFERRED, 


6566 





Send for our Catalogue. 








SAVING IN WAGES SOON PAYS 
FOR COST OF MACHINE. _ 


Unskilled workmen can do the limewashing when 
ae where required. 
Simple construction. 


“A” SIZE REPLACES 26. MEN. 


Complete with hose and spray pipe from 
£3 10s. 
No antiiting megint. pe eee 
be attac! 


WALLACH BROTHERS, 


57, Gracechurch Street, London, E.C. 


4 


LIMITED. | 
iPuULLEYSs. 


Solid, Split or Spring. 

a Shafting, Bearings, Clutches, and 
| Mill Gearing Generally, - ens 
= CAVERSHAM ROAD, READING. 


WEBB & SON, 


TANNERS, CURRIERS, 
Pellmongers, 


GLOVE AND GAITER 
Leather Dressers, 





— TELEPHONE No 36. <= 














BUCKETS LEATHER & WOOL 
AND HOSE. 
Manufacturers 
12 First-Class Medals 
AWARDED 


Price Lists and Terms on application. 








FOR ALL INDUSTRIAL USES. 
Specialist Manufacturers. 


161, QUEEN VicToRIA STREET, 





LONDON, £.C. . 


Telegrams: “ ABEAM.” 
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The Leeds Engineering & pina Co., til, cases. stasten’ ors tame 


HYDRAULIC, COLLIERY, and 
GENERAL ENGINEERS, 
Hargreaves’ Patent Piston Rings, Hydraulic 
Actuating Valves and Balanced Slide Valves, 










On Admiralty List. 
Three-Motor and 
Single Motor 
ELECTRIC CRANES. 








yy Telegrams: 


“PUMPS, LEEDS.” 





Telephone: 
No. 786. 





Wanufacturors of HYDRAULIC MACHINERY, COLLIERY PLANT, PUMPING MACHINERY, — 
and LIFTS, ELECTRICALLY DRIVEN PLANT. 


COCHRANE 


POSITIVE ACTION 


Steam Pump 


VERTICAL PATTERN, 


THE 


be ew 





























STOCK SIZES: 
tefl a. | ee] § | 
Nae el) af [ll 
1| 43} 98 | 64 1,000 2 \Gutter. 
2} 5 | S| 8| 2,000 28 Guttural, 
3| 6/4 | 9| 8,000) 34 (Gymnast, 
4| 7/6 | 12| 4,000) 42 ; 
5| 8/6 | 12| 7,000| 48 |Gyration. 
6; 9/7 | 12/| 9,000) 56 |Gyromancy. 
7| 10 | 8 | 14 |12,000| 66 |Hovering. 
8) 12/9 | 14 |15,000| 80 |Howitser. 








LARGER AND SPECIAL SIZES TO 
SPECIFICATION. 





Price Lists on application. 


JOHN COCHRANE, 


ENGINEER, 
BARRHEAD, 


By GLASGOW. 





6691 








LUKE & SPENCER, Lr. 


~ BROADHEATH, near MANCHESTER? 


MANUFACTURERS OF 


IMPROVED: PATENT CONSOLIDATED EMERY ‘WHEELS, 


GRINDIN G & POLISHING MACHINERY. 


_ Wlustrated Catalogue free on application. 






Amsterdam, 1883; 
International 
Inventions, 

_—* som, 


Telegraphic Address: ‘‘ EMERY, , ALTRINCHAM.” National Telephone—Altrincham, No. 49, 


GRADLEY BOILER 00,, 


Cradley Heath, STAFFS. 


Telegrams: ‘‘ BOILER, CRADLEY HEATH.” 





ON_ADMIRALTY_LIST. 








All types of LAND AND MARINE BOILERS 
constructed to the requirements of Lloyds, Board of Trace, 
Bureau Veritas, and Foreign and Colonial Governments. 


A comprehensive Stock of high-class Vertical Boilers 
ready for prompt delivery. 6546 




















Dec. 30, 1904] 


ENGINEERING. 





“97 








Thomas Turton & Sons, 


“MANUFACTURERS OF LIMITED, 


ENGINE, CARRIAGE. AMD. WAGOK SPRINGS, 
Cast Steel Files, 


ENCINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORGINCS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


London Office: 90, CAN = STREET, E.0. 
Boston, U.S.: 16, STATE. STREET. 








peg Suc Sigel s 


Caledonian Engineering & Shipbuilding Co. 


LATE 


Telegraphic Address : “ALLSUP, PRESTON.” 





Builders of Passenger and Pparge Steamine, Light a Steamers, 
Paddle and Serew Engines and Boilers, Hopper Barges, Pumps, Winches, &c. 


CONTRACTORS TO 6544 
_ The Admiralty, Board of Trade, and Irish Lights Gommissioners. 








GANDY’ 
BALATA BELT 


GUARANTEED OUR OWN MAKE. 








—D>-0 @ 6 a= 


Write for Samples ‘and Prices to 


GANDY’S, 


ee WORKS, 


SEACOMBE, CHESHIRE. 


1519 


“. 





PULLEYS, 
SHAFTING, 
HANGERS, 


AND ALL KINDS OF GEARING FOR THE cena, 
TRANSMISSION OF “POWER. | 
os mee : 








Rope Pulley and Split Friction Clutch. 





LIST OF AGENTS 


BELFAST-— R. Patterson & Gone, Ld., 15, Bridge | 
Street. 


BIRMINGHAM-—R. Lloyd & Co., 135, Steelhouse 
Lane. 


BLACKPOOL-Blackpool Engineering Works, 
Ltd., New Road, - 
BOLTON—J. & W. Kirkham, Lark Street. 
BRISTOL -R. Stotesbury, 22, Victoria Street. 
CARDIFF - Cross Brothers, 20, Working Street. 
CORK- McKenzies, Camden Quay. 
DUBLIN — Booth Brothers, Upper Stephen Street. 
DUNDEE—Thomas C. Keay, 17, Baltic Street. 
EDINBURGH—D. F. Wishart & Co., 18, Pleardy 
ace. 
GLASGOW-—Jas. T. Donald & Co., Ltd., 365, 
McAlpine Street. - = 
IPSWICH—H. Warner & Sons, Lion Street. 
LEEDS—Rhodes Bros., 14, Woodbine Place. 
LEICESTER—F. H. Hill (trading as Death and 
Ellwood), Joseph Street. 
LIMERICK - J. P. Evans & Co., 131, George Street. 
sgn Putz, Curphey "Be Co., 20, Strand | 


NEWCASTLE-ON-TY -TYNE—Jos. ©. Nicholson Tool | 
NORTHAMPTON BtimpsonBros., 104, Abington | 
NOTTNNONAS She L. Gowthorpe & Son, Victoria 


Buildings, London Road. 
ee Claude er. 25, Manchester St. 


HOLDING STOCK. 


l PORTMADOC— Owen, & Owen, 


dry 
| ROCHDALE—John J. Smithies, Baron Street. 
SHEFFIELD—Tasker’s Engineering Co., 61, Blonk 


Street. 
WARRINGTON- John Chorley, Buttermarket St. 


FOREIGN AGENTS. 
AUSTRIA—White, Child & Beney, Vienna. 
CAPE COLONE= Gap. Findlay & Co., Church 

Square, Cape Town. 
CEYLON -— Davidson & Co., Lid., Colombo. 
EGYPT—Eug. Nahman &Co., Place Motikmmed 
Aly, Alexandria. » 
FRANCE—Frederick Christy & Co, . Lille. z 
NOLLAs R. 8. Stokvis & Zonen, Leuvehaven 
O. Z. 74, Rotterdam. 
INDIA- Batliboi & Co., 49, Forbes. 8t., | iFort, 


INDIA— ~Davidon & Co., Ltd., Lail Bazar, “Cal. 


ITALY—Gio. Viganoni, Via 8. Andrea, 5, Milan. 

| JAVA—Kerkhoven & Mazel, Tjibada 

NEW oe WALES-R. L. Pre. & Co., 

dn 

NORWAY—G. Hartmanr, Christiania. 

SWEDEN* Calvert & Co. Gothenburg. 

TRANSVAAL — Herbert pnb whe 35, Explora- 
tion Buildin rir ear sone 

WESTERN AUS Lik~ Saunders: & Stuart, 
Ackroyd Bdgs., Melbourne Ra Porth, W W.A. 


Isaac Union 











‘THE 


Unbreakable Pulley & 


48, WEST GORTO 


Telegrams : STRENGTH. 











Telegrams : HORSEPOWER. 





Mill Gearing Co, Lid, 


N, MANCHESTER. 


_ Telephones: 52 and 4452. sage 


56, CANNON STREET, LONDON, E. C. 


3 Telephone: 6051 (BANK) 
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GEORGE TURTON, PLATTS & 60., 


SAVILH crmaett SHEFFIHLD. 

Telegrams! “BUFFER, SHEFFIELD.” —— On War Office and Admiralty Lists, —— Nat. Tel. : No. 1370. 
Contractors to British, Indian, Australian, South African, South 
American, Egyptian, Japanese and other Governments. 

MANUFACTURERS OF- ALL OLASSES OF 


SPRINGS, BUFFERS, CENTRAL COUPLING BUFFERS, TOOL STEEL, FILES, 
HAMMERS, SPANNERS and LATHE CARRIERS, 


AIR EXTRACTORS For RAILWAY CARRIAGES, TRAMCARS, &o. 
PLATTS-CAMPBELL PATENT LATHE-CARRIER.- 


16 


SEND YOUR ENQUIRIES To 


THE 
BRITISH — 
a 


STEAM a 


SPECIALTIES ~~ 
ek 
LEICESTER, 
AND 80, TURNMILL STREET, 
LONDON, EC. 
PIPE FITTINGS, CAST an> WROUGHT 


STEAM TRAPS, REDUCING VALVES. 


LIBERAL DISCOUNT. 


WARD, HAGGAS & SMITH, 


KRBIGH LEY. 


Established 1870. 


Makers to the British and Foreign 
Governments. 
SEND US YOUR ENQUIRIES. 


The best Carrier on the 
market. 


No screws to tighten. 
No slipping. 


Saves one hour per day per 
Lathe on repetition work. 


Specially designed for large 
cuts and fast speeds. 


Will drive any cut the Lathe 
can carry. 


May be used as a pipe- 
wrench, spanner, stud 
lifter, &c. 


No Up-to-Date Workshop 
should be without this 
Tool. 

RE pol 














































83 in. Centre Patent one =-Speed Cutting Lathe. 


Special Tools Designed to meet 


reseyeyyer 





Customers’ Requirements. | 


Adolf Bleichert « Co.,} 


Ph mewn rem re Maes Gv es esa 54. 





| HOISTING AND CONVEYING PLANT of the Berlin Electricity Station, ‘‘Moabit,” Berlin. | 


MODERN HOISTI NG AND 
CONVEYING MACHINERY 


FOR THE RAPID AND ECONOMIC HANDLING OF COAL, IRON ORE and BULK 
MATERIAL AT DOCKS and MANUFACTURING CONCERNS. 


Largest Factory for the Construction of BLEICHERT’S 


WIRE ROPEWAYS. 


MORE THAN 1600 PLANTS WERE CONSTRUCTED BY US, SOME OF A LENGTH 
OF 34 KILOMETRES. 


30 Years’ Experience. 








5886 


NEW: TYPE 


Of Worm Geared Blocks on the 


MORK 


PRINCIPLE. 














=*. #2 e=e- 


= ae 





5 2>45an eee 


~ 


? 


PPE ES 


PERRET ETERS HTT 








os 














> oi 4+ 


SAVE TIME AND LABOUR: . 
For Prices and Testimonials apply to— 


The Mork Patent Pulley Block Co. 3 oe 


42-44, MOOR LANE, LONDON, E.C. 





oe et te & 
ae vy +s te te’ LG eae Sd ere 


oe 
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HALL’S 
Patent Direct-Acting 


Bower Feep Pump 
ECONOMICAL 


AND 


EFFICIENT. 








AN IDEAL PUMP FOR 
GENERAL 
BOILER-FEEDING 
PURPOSES. 


Up-to-Date in every way. 


Engineers, 


PETERBOROUGH. 














- Sc.ROR AMERICAN PATTERN 
<hr: ae & ; DISC-GRINDING MACHINES, 
FASTHST CUTTING) oo. 
cooLtmsT ourrs~s | oe - 7 
MOsT DURABLE . .) MAET=S. 


W. J. DAVIES & SONS, 
Emery Mills, London, $.E. ™ 


a 




















WILLIAM RYDER” 


BOLTON. 








WILLIAM RYDER LIMITED 
BOLTON. 








€943 


THE MAKERS OF 


THE RYDER FORGING MACHINE,| 





' |Back Gear may be ADDED at any time 





Glasgow Office : 144, St. Vincent Street. Newcastle-on-Tyne Office: 26, Cloth Market. 





. . 


STANDARD 


Four Pole Protected Motors, 


OPEN, ENCLOSED, VENTILATED, OR 
TOTALLY ENCLOSED. 


May be fixed to Floor, Wall, or Ceiling. 





without change, and in any position; 
the oil rings and drains are as they should be. 


RING LUBRICATION THROUCHOUT. 


AGENTS WANTED. 6874 


H. COLTMAN & SONS, 


MIDLAND IRONwoRKS, LOUGHBOROUGH. 


\ 
\ 
\ 
\\ 
FA) ‘ 
YS omy 
bes 
, 








Four Pole Open Protected Motor 
with Standard Back Gear. 














EsTaBLIsHED 









O 





- Sawing Machine for-Hot: Iron, Coke Breakers, &e, 





SIMPLE and COMPOUND. 
Small Sizes in Steck at Worke. 


. 


I 19 ; ’ 
‘ re 
at bw F. 
E 


~ i * ‘ 
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CONSOLIDATED ENGINEERING CO., L! 











*eteManutnoturers of PB ccemtive Era 


COIL FRICTION GLUTCHES. 


Any Power at Any Speed. 
RAPID-ACTING VACUUM BRAKE APPARATUS. 


INJECTORS. 


CAS AND AIR COMPRESSORS. BOILER FEED PUMPS. 
“STEELEAD" STAIR TREAD. 


CASTINGS, FORGINGS & STAMPINGS. 


DEEP. STAMPINGS A SPECIALITY. 6933 


THE BRITISH ALUMINIUM CO, LTD, 


(2) © 9, Victoria Street, London, S.W. mine O22) wn 


“4 Producers of pure Aluminium made by the Electric and Electrolytic processes 
in the United Kingdom. 











Sapo Hpiate of Alumina and Anhydrous Alumina. 

~Aduminium Ingote, Sheets, Wire, Tubes, Angles, Oastings, Forgings, Stampings, Solder, &c., &o. 

Wolframinium, Romanium, and other Light Aluminium Alloys, in Oastings, Sheets, Angles, &. Strong as Brass, Cast Iron, &o. 
Aluminiam, Bronze. Suing as Steel. Tough as Wrought Iron. 


a and Blades. 
larbon for Electrolytic Purposes. 

FPRICHS UPON APPLICATION. 

SIEMENS-MARTIN OPEN-HEARTH STEEL. 


PLA TES ap to 6 In. thiok. 
INGOTS 

SLA Bs For Forgings. 
BLOOMS 


To ali Surveys. 


6829 
























‘ SPECIALITY. 
Soft Welding and Flanging Plates 
for Furnaces and other purposes. 





On Admiralty aiid’ Board'of Trade Lists. 


STEWARTS & LLOYDS, Ltd., 44, Oswald St.,. GLASGOW. 


REFRIGERATING MACHINERY. 
Haslam’s Refrigerators ON THE AMMONU OARe One ND 
ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
rOxi PLANTS UPF TO 200 TONS OCAPAOIT®.. 














THE HASLAM FOUNDRY & ENGINEERING CO., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.) 
UNION FOUNDRY. DERBY. Lonvon OFFice: 175-177, SALISBURY HOUSE, LONDON WALL, E.C. 






























= GHO. CRADOCE = Co. 
STEEL WORKS. . . W AK HEIL D, = gen ‘MILLS. 





ROLLING MILLS... ORIGINAL MANUFACTURERS OF 
Wee LANG’ S PATENT ROPE, = 
Traps Marx. BY WHOM IT WAS INTRODUCED — ESTABLISHED, 
2 COLD MEDALS AWARDED ; Makers of all descriptions 2 COLD MEDALS AWARDED 


nm ROUND & FLAT STEEL & IRON WIRE ‘ROPES. jes ofc wn 


PARIS EXHIBITION, 1900, CONTRACTORS TO THE ADMIRALTY. 


ufacture of our Ro} is drawn by cupesives trom Wire Rods whieh are rolled in our own Mills made in 
All Wire used in the Man pes vy aoe trem spesteny from Steel our 


HIGH-CLASS MINING STHHL MAKBRS. i 
LONDON OFFICE: 7, Bast India Avenue. AUSTRALIAN OFFICE: 82, Pitt at, SYDNEY. SOUTH AFRICAN OFFICE: Bettelheims Bldgs., Simmonds St., JOHANNESBURG. 
Telegrams: ‘‘ORADOOK, ." ABO and the Engineering Telegraph Codes used. 


SOLE LICENSEES OF MAX-am-ENDE’S PATENT ROPE CAPEL—THIS IS THE ONLY CAPEL WHICH WILL HOLD TO THE FULL BREAKING STRAIN OF THE ROPE. 8218 


Twin Screw Shallow Draft Gunboat “Widgeon.’ 


Constructed av Messrs. YARROW & pen a Poplar, a for the British Government. 

















a 





Length, - 160 ft. Beam, 24it.6in. Draft, carrying 40 tons, 2ft.5in. Speed on a contixuous run of 2 hours, 15 statute miles an hour, 


The hull is constructed in floatable sect’ons arranged in such a manner that they can be readily united while afloat, thus avoiding the necessity 
of riveting together and launching in foreign parts where skilled labour may not be obtainable. 


The “‘ Widgeon”’ Is fitted with Yarrow’s patent hinged flaps aft, ~ which means a considerable increase of speed is secured without additional 
power or cost; and the maximum ef ciency under all conditions of load is obtained. 6749 


es AMERICAN IRON AND STEEL 
aE WORKS MACHINERY. 


THE WELLMAN-SEAVER-MORGAN CO. 


(Formerly The Wellman-Seaver Engineering Co.), 
cents Doan 
CLEVELAND, OHIO, U.S.A 


and Oonstruct Iron and Steel Works and the 
_ Buil Plant and Machinery connected therewith 


SPECIALITIES: 


Wellman Patent Tilting OPEN*-HEARTH FURNACES. 
—_ ers in Great Britain: Messrs. Hzap, WriauTson & Co., 
td., Thornaby-on-Tees). 


Electric CHARGING MACHINES for Open-hearth and Re. 
heating Furnaces. 


Electric and Hydraulic INGOT STRIPPERS. 
Electric CHARGING INCLINES for Blast. Furnaces and 








————_—_ 
ijnsieemen 
























Stock-handling Appliances, 
Electric CRANES, SHIPBUILDING CRANES, ond 
HOISTING GEAR of all kinds. esl 






Wellman Patent ROLLING OPEN HEARTH FURNACE. Plant of Hamilton Steel Co., Hamilton, 
Ontario, Canada, Furnace casting small ingots through FOREHEARTH. European Offices : 47, Victoria Street, London, 8.W, 
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BOLLING & LOw zi, LONDON, E.C., 


MERLY We. BIRD & CO. 2, LAURENCE POUNTNEY eis. 


Engineers and Merchants (Former, We. bino & Telegrams : “Bird, London.” 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &6. agente torr omtet: ABO A 1, Engineering Telegraph, and Liebers 
PLANS AND ESTIMATES ry: it 











FOR EVERY DESORIPTION OF 
Machinery Installations, Toole, Railway & Tramway Material, Mining and Contractors’ Plant. 


8TOCKS OF NEW AND SLIGHTLY DEFECTIVE RAILS. 























LAPWELDED IRON or . STEEL, up to 12 in. aii. for Suiiap ail aaanaalion Ratios or any other 
purpose. BUTTWELDED for Gas, Steam or Water, é&c. 


Three highest obtainable Awards from the R.A. Society. pp i ra STM A rr Upwards of 100 supplied to Governments alone. 
01 L E N f j K E € Contractors to the Home, Colonial, and Fifteen Foreign Governments. D R S D G F a, ¢ 


Works: Holderness Foundry, Hull. Gold and ant Sliver Medals awarded Paris Exhibition. London Office: 3, Laurence Pountney Hill, Cannon St., E.C. Telephone No. 3040 Gerrard, °° 


G. F. SMITH, = 


Paragon Ironworks, Halifax, Eng. Limtra, ? 


























MAKERS SPECIAL & GENERAL 


MACHINE TOOLS. 


For Constructional Ironworkers, 
Bridge and Shipbuilders, General 
Engineers, Machiniste, &c. 








DESIGNERS AND CONSTRUCTORS OF 


All kindsotSpecial Tools 


Every Machine Guaranteed. 
Accurate and Well Finished. 


Ready for Delivery, 
One of the Largest and most 
varied stocks of 
Machine Tools in England. @& 

> Send for Illustrations and 





a Telegraphic Address: RapiaL, HALIFax es t 


























Se : Telephone 715. 
S S Nee 4 Prices. 6528 
No. 1 Paragon Radial. ESTABLISHED 1869. Automatic Wheel Cutter. Inspection Invited. No. $ 5 ft. 6 in, Paragon Radial. 
ANY SIZE. ANY TYPE. ANY PRESS 
DRIVEN BY STBAM, GAS, OLL, BELT, BLHCTrTRIcrITyYT om aoumcuniaaa Pow =ER. 
**SPECIAL FEATURES:”’”’ INZ..EBX VALVES. Open instantaneously, remain open during 
ti d cl ly at end of strok Full vol » ~ © 
HIGH SPEED. GREAT OUTPUT. ae 
BECoNOMYT OF DRIVING POW ER. DISCHARGE VALVES. Open instantaneously at receiver 
PosrrTrivse Con TROLLED ANDY pressure, remain open during delivery and close instantaneously at end 
BALANCED VALVES. of stroke. Silent action. 
Self-adjusting for all speeds and pressures. Easy Accessibility. Minimum loss by clearance. Catalogues and Prices on application to— 6922 
A. & Z. DAW, 11, Queen Victoria St., LONDON, 'E.C. Telegraphic Address: “GULDNES, LONDON.” ; 











—$ —________—___— 
SNES se 








a — 
remem scabieadoed 


JOSHUA BUCKTON & CO LTD LEEDS ENGLAND 
W & A McARTHUR LTD SYDNEY 


| 
%. . 
% 


SNOUT-BORING MACHINE ror OPEN & SOLID-ENDED .CYLINDERS 














i 
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SMEDLEY BROTHERS, Ltd, 


; ‘Eagle Ironworks, BELPER, DERBYSHIRE. 


EDCE RUNNER GRINDING MILLS . 


FOR ALL DHSCRIPTIONS OF MATERIALS. — 

















JAMES FAIRLEY & SONS ““=ne=— 
General, Steel Manufacturerseng,SPFOIALISTS in TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds. 


tho Ch the free to 
Is considered to be the HARDEST and  Raptees, pak ose net made (al Golmenee the Wosee and Re the artes) omen speples ee to approved buyers. 








OTE.—_JAMES FAIRLEY & SONS’ WO: HAM) are Branch Departmants, and 
7 ns r . 4 All Communications should epee addressed to the Head Ofices—OLD MINT, SHADWELL STREET, BIRMINGHAM. 1719 

















Buildings should-~be Heated’ and: Ventilated - with * PURE ° fg - 


“SIROCCO” FANS, 


“SIROCCO” AIR HEATERS 
“SIROCCO” AIR COOLING & & FILTERING APPARATUS 


FOR 


HEATING AND VENTILATING INSTALLATIONS. 


Highest Award, Grand Prize, St. Louis Exposition, 59O4 


— DAVIDSON & 60, L* = “BELFAST. 












18, Victoria Street, Westminster, . $7, Corporation Street, 115, Hope Street, 
LONDON. MANCHESTER. GLASGOW. 
— = = = ——— as SOLE REPRESENTATIVES FOR THE CONTINENT OF EUROPE— 6458 
“Sirocco” Air Filtering, Cooling and Disinfecting a a WHITE, CHILD & BENEY, Ltd., G2 and 63, Queen Street, LONDON, E.C. 














DOUGLAS & GRANT, 


ENGINHERS, KIRKOALDY, SCOTLAND. «poomit!imtouor. 


HIGH-CLASS CORLISS ENGINES 


MADE HORIZONTAL OR VERTICAL — SINGLE CYLINDER — COMPOUND — 
TRIPLE EXPANSION — TANDEM OR SIDE BY SIDE—TO ALL POWERS. 


EVAPORATIVE STEAM CONDENSERS 


A Specialty—where water is not available 








for ordinary Condensation. gi. 
CONDENSING PLANTS. wr ee 
PUMPING ENGINES, gy RN ns 
GENERAL ENGINEERING AND o > 


MILLWRIGHT WORK. & o” 2500 LHP. COMPOUND {COUPLED CORLISS ENGINE. 











34 ENGINEERING. [DeEc. 30, 1904. _ 


HUNSLET ENGINE C0., Ld. 


LHEHDS. 
Makers of Locomotive Engines 


adapted to every variety of work and gauge. 











CARBONERAS 


Designs & Specifications Supplied or worked to. 
Quotations and Specifications 
on application. = 








"“pDUDEBERIDG =’ 
Gas and Oil 


Engines. 


MADE IN ALL SIZES UP TO 200 HP. 






































GAS PRODUCING PLANTS, PORTABLE OIL ENGINES. 


Revised Catalogue and Full 
Particulars on Application. 


s Durden ire Works 


1720 


STROU ine GLos. 


120 B.HP. .“‘DUDBRIDGE” GAS ENGINE (Double Cylinder). 











JAMES ARCHDALE & Co., L1: 


: MANCHESTER WORKS 
os disbetty and LEDSAM sTRE:T, DIRMINGHAM. 


War Office Lists. _ Codes: Al; ABO (4th Edition); Engineoring Telegraph Oode. © Telegraphic Address: AROHDALE, BIRMINGHAM. - Telephone: No. 3558, 








MAKERS OF HIGH-CLASS 


MACHINE TOOLS. 


IMPROVED 
DRILLING MACHINES. 


Photo. 347 illustrates our NEW TYPE RADIAL with Positive 
Gear Feed. We also make similar designs 6 ft., 3 ft. 6 in., 
2 ft. 6 in., and 2 ft. 3 in. (combined, sensitive and radial) radii. 


Photo. 3i! illustrates NEW DESIGN OF DRILL specially built for 
High-speed Drilling, fitted with a powerful Improved Friction 
Clutch Drive; also Double Gear. 

















We make also LATHES, MILLING, SLOTTING, SHAPING, BORING, 

PLANING, PROFILING MACHINES, &c., for all classes of Engineers, 

and-complete Plants of SPECIAL MACHINERY for manufacturing — 
Munitions of War. 6812 


Photo NG wz — emia “woke oe STS 2 oe 





























oad 
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MILD STEEL BARS, 


PLATES, ANGLES, CHANNELS, ZEDS, &c. 
FOR BOILERS, SHIPS, BRIDGES, TANKS, &c. 
ALSO REELED BARS FOR SHAFTING AND STAYS. 


DAVID COLVILLE & SONS, LTD., ce 
DALZELL STEEL & IRON WORKS, : | 
MOTHERWELL. ; ; +  @HIP & BRIDGE BRAND. 


GHAPLIN'S STEAM CRANES, EXCAVATORS, TAUNGH ENGINES, Ge. 




















Patentus and Sole Manufacturers—ALEX. CHAPLIN & CO., Cranstonhill Engine Works, GOVAN, GLASGOW. 


ALL OOMMUNICATIONS to be ADDRESSED to the WORKS; Helen Street, GOVAN, GLASGOW. 


D. STEWART & CO. (1902) LIMITED, 


LONDON ROAD IRONWORKS, GLASGOW. 


Tel. Address: i eee 8 Gisagow. 


SL.ow SPEED ENGINES 


FOR CENTRAL POWER STATIONS, MILLS AND FACTORIES; WATER, SEWAGE AND. ByRPAvEN.. 
PUMPING STATIONS. : 
Hydraulle Presses. for Forging and Cotton Pressing with Engines, 
Piping and Accumutlators. 


SUGAR MACHINERY. CONDENSING: PLANTS. 


CONTRACTORS FOR POWER STATION EQUIPMENT. 
INDIAN AGENTS: MESSRS. DREWET, CHOWNA & CO., 31, CHURCH GATH eT. BOMBAY. 


Established 1864. 




















a 


HEENAN & FROUDE, Lr0. 


ee ee 


MANCHESTER, 


Telegrams: ‘SPHERICAL, NEWTON HEATH.” 
Telephone: No. 966, MANCHESTER. 


— AND — 


WORCESTER raaenene Bf 
WORKS, | 


ORCESTER,. 


Tolegrams : “HEENAN, WORCESTER.” _ 
Telephone: No. 21, WORCESTER, - 
























36 ENGINEERING. [Dec. 30,.1904. 





A 


~ — 






» & ¥ ° . 
Telegraphic Address,) MANUFACTURERS OF (** Bessemer, Sheffield.” 


“<~"' CAST STEEL BY THE BESSEMER AND SIEMENS PROCESSES. 









aight ! 
Ss : : 
rae: . ¢ LOCOMOTIVE CRANK AXLES. LOCOMOTIVE STRAIGHT AXLES. “COMPRESSED STEEL CRANK SHAFTS. BUILT-UP MARINE CRANK SHAFTS. 
Forge Department ~ { ROLLED WELDLESS TYRES for Locomotives, Carriages, and Wagons.~ Special Hard Quality for Brake Vans and Tramway Locomotives. 
, 2 SPECIAL HARD TOUGH STEEL: SHOES and DIES for Gold Mining Purposes, &c. 
Casti D rt nt STEEL HYDRAULIC CYLINDERS, finished complete, tested and guaranteed to any required pressure up to 7 tons per square inch. 6653 
asting Department { peavy mit GEARING IN STEEL. STEEL HAMMER TUPS, FACES & SWAGES. SPECIAL HARD STEEL ROLLERS & PATHS for crushing Quartz, &c. 


EY & Co er 


"GROUP OF HIGH-SPEED VERTIGAL ENGINES 


Manufactured by ROBEY & CO., Ltd., GLOBE: WORKS, LINCOLN, 


LINCOLN. (RRM nha 


London Offices and Showrooms: 79, QUEEN VICTORIA STREET, £.C. Branches and Agencles all over the World. 




















. “ 
Re 


ove 
“a? w 





616) 
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DICK, KERR & CO. sg 


Head ‘er intpbaath Yard, Cannon Street, LONDON, 5 FY 


f MANCHESTER: Northern Assurance Buildings, Albert Square. 
Branch Offices | SHEFFIELD DISTRICT: Tasker’s Engineering Co., Blonk Street. 
GLASGOW: 163, Hope Street. o 


Telegrams: “DICKER, LONDON.” ALL CODES. —_ Telephone: 6877, BANK. 





Cross over 
SUNDERLAND 


CORPCRATION 
TRAMWAY 


NORTH 
EASTERN 








= — - = & sede ES sk an 


FLANGE AND GIRDER RAILS all sections). Double Track, 





Works: PRESTON, LANCS., and KILMARNOCK, N.B. 


C.A.PARSON 5 & CO. 


Heaton Works, NEWCASTLE -ON-TYNE. 


CONTRACTORS FOR THE MANUFACTURE OF 


KroOonRBO ELECTRIC GENERATORS. 


Continuous Currents. Fixed Brushes Guaranteed. 

















€ 
TURBO ALTERNATORS, TURBO PUMPS, BLOWING ENGINES AND FANS. SEARCH-LIGHT REFLECTORS. 
TURBO-GENERATORS8 supplied and on order for the following Corporations and Electric Lighting Companies:— 

e ELECTRIC SUPPLY COMPANIES. 
Newcastle and District Electric Light- 

j ia ing Co., Ltd. 
| | Cambridge Electric Supply Co., Ltd. 
Pel: iT | Scarborough Electric Supply Co., Ltd. 











a 


bi Metropolitan Electric Supply Co. , Ltd. 
f , Woolwich and District Electric Light 
.» Ltd. 
Northern Counties Electric Supply Co. 
Madeira Electric Lighting Co., Ltd. 
Chatham and Rochester District 
; , Electric Light Co. 
a "s Melton Mowbray Electric Light Co. 
Kidderminster Electric Lighting and 
Traction Co. 
Newcastle-on-Tyne Electric Supply 
Co., Ltd. 


North Metropolitan Trams. 





: ‘| CORPORATIONS, &c. 











ee! Portsmouth. Battersea. 
/ - Blackpool. Derby. 
Cheltenham. Sydney (N.3.W.) 
West Bromwich. | Birmingham, 
Shipley. Stepney. 
Elberfeld. Popiar. 
Whitby. St. Pancras. 
an ~ fie pe — Harrogate. 
2000 kw. 3-PHASE ALTERNATOR, 40 Periods, 6000 volts, for the CARVILLE STATION of the NEWCASTLE-ON-TYNE Colne, Sheffield. 
ELECTRIC SUPPLY CO., Ltd. * | Stockport. Bristol, &c. 
; Pips OFFICE: 66, Victoria Street, S.W. TELEGRAPHIC ADDRESSES: 
4 S OFFICE: ’ “TURBO, NEWCASTLE-ON-TYNE.” 
CLASGOW © peed 13, Peacock 8 Buildings, Park Row. wSeLRNTLY. LONIONA: “TURBO, LEEDS.” 
| ICE: 99, Great Clyde Street. “SMOOTHLY, GLASGOW.” 


F 


RAILWAY. 

























ee 


ANP Wee: 7 oe CMOS 
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Weir Patent 
Dry Air Pump System 














For TURBINE INSTALLATIONS. 
ot of 
Complete 








Surface Condensing Plants 


For Land and Marine Requirements. 





~~ C6J.WER TP 
Te a Buildings, Billiter Street. : CATHCART; 


Newcastle-on-Tyne : ( L O 
‘Bank Chambers, Mosley Street. ; A & W. 


CROFT & PERKINS, 


Telephones: 











3099 and 3100. Hingineers and Ironfounders, “Pullen Brodiord.” 
THORNBERRY ROAD, BRADFORD. 


— Pa. oo 


P RELIABLE” Wrot.-Iron or Steel Pulleys. 


Over 100,000 In actual use. 
SINGLE ARMED PULLEYS WITH OUR PATENT RIMS. 


‘SEND US. fm 
| ENQUIRIES. [AIS 











Section of Rim and Arm, showing 
method of secure connection. 





quick | 
DELIVERY. | 


OBJECTS ATTAINED :— 


Double Strength. 


No increase in weight. 
6578 




















== OUR 1904 CATALOGUE [8 NOW READY, AND WILL BE SENT TO ALL BONA FIDE APPLICANTS 
‘ Infringers Beware! All our Designs are Registered. 
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THE — 


S HOFFMANN MANUFACTURING Co Lp 


TELEGRAPHIC ADDRESS 


HOFFMANM, CHELMSFORD. CHELMSFORD, ESSEX. he anne ters = Pha 


21 CHELMSFORD 





































FOR 
MOTOR CARS, 
PATENT . i, 
|| SINGLE ROW pons ae 
5 — TOOLS, 
| JOURNAL mee 
ies MACHINERY 


es 


ALL: KINDS, 


Yes BEARINGS & STEEL BALLS. 


We will gladly send you one for trial on approval if you will let us know which size would suit you best.’ 
I~ im , 


ae LINDLEY & CO. Lan vou 


PATRICROFT, MANCHESTER. 


— MANUFACTURERS OF 


> 4 Simple, Compound & Triple-Expansion 
Self-Lubricating 


ENGINES 


— FoR -—-— 


ELECTRIC LIGHT « POWER STATIONS 
AnD MILL DRIVING, 


From 80 to 8500 Horse Power. 
















































: 











GUARANTEED HIGHEST ECONOMY AND EFFICIENCY. 
QUICK DELIVERY. STANDARD. SIZES ALWAYS ON HAND. 











600- PLANT, as supplied to the Blackpool Corporation. 


Contracts completed or in hand for all the principal Corporations and Private Installations. 


REPRESENTATIVES— 


Scotland :—JOHN A. RUDD, 177, West George Street, GLASGOW. 
London and Southern Counties :—EALEY HODGSON, Mansion House Chambers, 20, Bucklersbury, LONDON, E.C. 


6355 
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ILLANS & ROBINSO 


E LIMITHD:- 











2 WILLANS SINGLE ACTING ENCINE 


UNRIVALLED. 





WILLANS-Siemens 400-Kwr. TRACTION SETS AT NOTTINGHAM, 





HEAD OFFIGE : BRANCH OFFICES: ar k| 
= e LONDON: Queen Anne’s Chambers, Westminster, S.W. 
Victoria Works, Rug by. MANCHESTER: Northern Assurance Buildings, Albert Square. 
GLASGOW: 54, Gordon Street. 6300 * 





Sdaaaiemeall 











Slow ung 


BPEILADALPHIA, PBUNNSYLWLVANIA, U.S.A. 








AMERICAN 


LABOUR-SAVING 


MACHINE TOOLS. 


The cut. shows our Standard 36 in. 
by 36 in. PLANING MACHINE. 

Our method of driving a planer 
table by a spiral pinion on a diagonal 
shaft in the bed, engaging with not 
less than four teeth of the rack, 
imparts to the table a smoothness \ 
of motion not obtainable in any 
other form. Return speed of table 
72 feet per minute. 


A system of forced lubrication is 
provided for the ways of the bed 
and table, thus insuring an abundant 
supply of oil at all times. 




















CORRESPONDENCE INVITED. 

















gener 
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OUR 24 in, SHINE SURFACING & BORING LATHE 
a ~ High Speeds 


__ ANIDEAL COMBINATION 
___\ oF SPEED, POWER ano 
} } RICIDITY wit EASY 
|}. MANIPULATION. 


POINTS— 

. Friction Geared Headstock, with 
Single, Double and Triple Gear. 

Spindle admits a 3} in. dia. Bar 
through. 

Positive Feeds. 

Hexagonal Turret with Auto Stop 
to each face. 

















OE et, 





a= 
Z 
& 














eae a i ii s 33 Can be supplied with Compound 
Se Oe Rest in place of Turret. 


WRITE FOR 1904 CATALOGUE. 


DEAN, SMITH & GRACE, L™ c1mcr. 


Fe Agents :—Messrs. BUCK & HICKMAN, Ta. Whitechapel Road. 


Tue ‘CAMPBELL’ PUMPS 


All Bolt type with Interchangeable Parts. 























The Pump illustrated is designed 
for heads up to 1000 ft. 


All Parts are made INTERCHANGE- 
ABLE, and all fastenings are 
made with BOLTS. 





SOLE MAKERS: 
as THO 


A | CAMPBELL GAS ENGINE CO., 


LIMITED, 


HALIFAX, England. 








LONDON OFFICE :— 


114, TOOLEY STREET, S.E. 


GLASGOW OFFICE :— 619% 


104, BATH STREET. 
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Makers of i Makers of 
VENTILATING 
RATORS 
GENERATORS, FANS, & 
MOTORS, : Srna 
LERS ig — 
ah samaaate LONDON : 
E. C. AMOS, 
M.I.M.E., 
eo 20, Bucklersbury, E.C. 
CRANES, GLASCOW : 
S. H. CASSON, : 
HOISTS, 1, Partick Hill Road, 
artic 
WINCHES, ee cae 
G f 24 “ROYCE” STANDARD COMPLETELY-ENCLOSED CRANE- ae tesa 
MOTOR-DRIVEN RATED MULTIPOLAR MOTORS for use on Travelling Cranes i being Granville Buildiveys 
tructed by R Ltd.) for Manchester Ship Canal Warehouses. , 
PUMPS. Cn pe cvikeonnatie Horse Power 210. High Street. 


works: WIANCHESTER, ENGLAND. 


YCE LID. 








_—-- 
| Seren = 


ee Sl ee 


PATENT DE LAVAL STEAM TURBINE 








FROM [5T0 300up. For Driving 


FACTORIES, 
3000 
TURBINES NOW DYNAMOS, 


a PUMPS 


amounting to 
100,000 oie 
° 6414.—5 B.HP. DE LAVAL PATENT 53TEAM TURBINE PUMP. TYPE B.P. &c., &c. 


HORSE-POWER. 





Manufactured hy 


GREENWOOD & BATLEY, Ltd. 
ALBION Works, LEEDS. } ws 


Representative in South Africa:—W. G. TEBBUTT, P.O. Box 2209, Johannesburg. 











=” 


« 
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Bruce Peebles & Cai Ltd, 


EDINBURGH. 


LONDON OFFICE: ~~, Telegrams: 
25, Victoria Street, S.W: “PEEBLES,” EDINBURGH. 


CRANE 
MOTORS. 


> ‘ y 
i . 
wt 
eebies otors op-rating 15-ton rane, fs 
sel dhineaas . ie 











































WHISTLES Have you our Catalogiie VALVES 
: “FE 20 
RECORDERS SAFETY VALVES 


GAGE TESTERS REDUCING VALVES 


INDICATORS yt = ~—SCLUBRICATORS 


ae Write for it NOW. wee. “OIL CUPS 


Crossy STEAM Gace AND VALVE Cox 


147, Queen Victoria Street, LONDON,-E.C. © 
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‘JAMES HOWDEN & CO., 


PATENTEES AND MANUFACTURERS OF 


HOWDEN’S FORCED DRAUGHT. 


1650 “Vaxp“ano sea” } A0crecatinc over 5 300,000 xr. 





ALSO MANUFACTURERS OF- 


HIGH-SPEED ENGINES ail 




















For TRACTION, POWER and LIGHTING, \ ae B a Be 
WITH PATENTED IMPROVEMENTS GIVING HIGHEST EFFICIENCY . i aia x seied 
(Standard Sizes in Stock for Early Delivery.) é FP ee. if 
inka ‘ 7 oe a. 
LICENSEES for the Manufacture of = i” a | 
PARSONS’ = 4 i. 
improvements f 
as made by ‘og fag ‘ 


STEAM C. A. PARSONS & CO. 4 
For ELECTRICAL Jt R B I N E Gg * So eee 7 / 
PURPOSES. ee 


SPECIALLY RECOMMENDED FOR LARGE POWER UNITS. 400 KILOWATT PLANT. 


JAMES HOWDEN & CO., scotiano stREET, GLASGOW. 
T HE BLACKSTONE OIL ENGINE. 


The SIMPLEST, 
BEST, and 
MOST ECONOMICAL. 






















For Stationary use in 18 Sizes, 
2 to 6O B.HP. 
Portable, in 10 Sizes, 

2 to 22 B.HP. 


Over a THOUSAND now in use for 


ELECTRIC LIGHTING, PUMPING 
AND GENERAL WORK. 





BEST RESULTS at the latest 
Trials of Stationary Oil Engines 
—Ten Engines by leading makers 
competing. 

: Copy of Judges’ Report, Book 
oe of Testimonials, Catalogues and 
. Terms, post free, on application. 





= ~ ay > Pelegrams—“BLACKSTONES, STAMFORD.” 
ee _— Ne 7 = Telephone—No. 1, Nat. 
p= = (B90 = : Codes used—LizsEr’s, Al, ABC ope aa 5th 
Editions). 


BLACKSTONE & | c0., Lo. Stamford, England. 


London Representatives: Messrs, BILBIE, te & CO., 80, Queen Victoria St., E.C. 
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= » =_—— 6CU= TT.E 
< < ‘ - | a a 
8-in. HIGH-SPEED CAPSTAN LATHE 
~~ vy 
Exceptionally heavy lathe with ample driving power 
to use “high-speed” steel. 




















Spindle with 33-in. hole for bar work. 


Great belt power from single pulley, 14 in. diameter by 
4} in. wide ; no objectionable belt-shifting at high speeds. 


Purchase of gearing over 40 to 1 max.; all headstock 
gears completely enclosed, but easily accessible. 


Sixteen changes of speed in regular succession, from 420 
down to 8 revs. per minute of spindle. 


Quick change to all speeds and feeds by conveniently 
placed levers. 














LATHE with 10-ft. Bed. Six changes of feed, four tool turret, and stop motion if ; 

required. 

} 
Similar pattern of ordinary Lathes, with or minus gap, Absence of excessive velocity and consequent heating 
8}-in., 10-in. and 12-in. centres. troubles: Max. speed of pulley shaft, 420 revs. per 


Perey re minute ; this shaft is fitted with ring oilers. 


I6-in., 20-in., 24-in. and 30-in. Lathes of special design for Motor drive. ‘Can be supplied with variable speed electric 
high-speed and heavy cutting. motor, or changed to motor drive later without alteration. 





+ 


THE TANGYE TOOL AND ELECTRIC CO., L™ 


BIRMINGHA!M. 


6820 T.T.E. 200. 


Telegrams: ARGON, BIRMINGHAM. 


[vows STUCKENHOLZ, “sist” 


GOLD MEDAL: EXHIBITION DUSSELDORFE 1902, 











Maker of ‘ : iy i Supplied 


amongst others to 
Ship Yards, 

ais Wertten - - 70 
Harbours, vs me = ec Kai Wert en 
Steel Works, NS f 3 So aa —— ee | A er 
Rolling Mills, | ~~ y | 7 i: ace eel, iMag F.Schichau - - BS) 
te" Work: SWS ie Mm StettinerVulean - 36 | 
Foundries, Si og : 
Workshops, 
Railways, &c, 


Phonix.Laar - - 30 
Schulz-Knaudt - 63 
Gew.Deutscher 


FOR Gebr. Sulzer + 23 
LOADING SMALL ae 


OR HEAVY COODS. Stadt Beiorden - 5 


Horder Verein 17 


MACHINES. | eae = Es aS = =r : UnionDortiaund 


ae A sense ae ae <Sss Wag Kel. Eisenbahnen 


| Founder's Scoops i): ee — Ss Sachs Masch Fah 
Electrically-Driven. — - — ; c daahe. Cael adateeaannaeie as , Tyssen.M iniheim 
)." Twelve already constructed. hc., 





aC. &O 


Eastcheap, LONDON, £.G. 
} 
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TE. ae Nh RT Sr 9 a 
. ’ 








‘Steich showing Hoior disdghnected 





“WESTON. 
Centrifugal Machines 


Electrically Driven. 





Brat Oe Ei ue cto 


From A PHOTOGRAPH, 


“CONTINUOUS OR ALTERNATING CURRENT AS” DESIRED. 


$$ _$______—__ 











_—_—— ~———— 
—— —— 


WATSON, LAIDLAW & ee 


hen witha if 


ENGINEERS, \G LASG OW. 
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JOHN FOWLER & CO. (LEEDS), LTD. 


STEAM PLOUGH WORKS, ° 6, LOMBARD STREET, 
LEEDS. — Engineers, —- yonwDON, B.C. 








MAKERS OF esse. 


The Best, 
The Simplest, 








The most Economica! 


STEAM ROAD 
ROLLERS. 

















UNEQUALLED 
FOR 


QUALITY 
OF 


MATERIALS 
AND 


WORKMANSHIP. 











TRACTION ENGINE CONVERTIBLE INTO SAME ENGINE CONVERTED INTO A 
A STEAM ROAD ROLLER. STEAM ROAD ROLLER. 














THE 


BOMFORD 
SCARIFIER 


never shirks its work, 
it scarifies the 


surface of the road 








to a regular depth and 
thoroughly. 








BOMFORD PATENT SPRING SCARIFIER MOUNTED ON FOWLER'S STEAM ROLLER. 6 
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ST 0 * J 4 REAKERS SS 


‘ine Paris Exhibition, 1900: 2 Gold Medals and 1 Silver Medal. bic { 
The “ BLAKE-MARSDEN” IS THE BEST. 


= Ld 

£ 

THE ‘ BOYLE” ” SYSTEM 
VENTILATION FOR SHIPS. 
ROBERT BOYLE & SON, Ventilating Engineers, 

it is the result of 45 YEARS’ EXPERIENCE. Used in all the most successful Roadstone 

Quarries, and by the British and Foreign Governments, Railways, Harbour and Dock Works. 

Also by many hundreds of Corporations in the United Kingdom, South Africa, &c. 


64, HoLBorn Viapuct, | 110, Boruwe.. Street, 
LONDON. GLASGOW. 
80 GOLD and SILVER MEDALS—All Highest Awards. 


H. R. MARSDEN, Leeds. 


FO POWER TRANSMISSION. 
P. R. JACKSON & €0., Lid., 


Engineers, MANCHESTER. 
____ TRADE 
ag 
GEAR WHEELS in Iron, Steel, Gun-metal, &c. 


ORIGINAL and LARGEST Makers of Machine Moulded Wheels. 


We have 120,000 patterns, covering every size. 
We also make all sizes of Wheels with Machine Cut Teeth. 













‘atent Down- 
No. 12. 





No. 10. 











Boyle’s Latest Patent ‘ Air 
|| Pump” Ventilator (Up-cast). 


cast Ventilator. 


Catalogues and full particulars on application. 


} Boyle’s Latest I’: 




















FLYWHEELS, PULLEYS, SHAFTING, &c. a 
STEEL CASTINGS, in Rough or Machined, to 30 Tons. BE 
DYNAMOS, MOTORS and ELECTRICAL PLANT. |# 

















DAVEY, PAXMAN ‘& 00, Lo. COLOHESTER 


ENGINES & BOILERS 


— FOR ALL PURPOSES. — 
Makers of 
PAXMAN’S “ECONOMIC” BOILERS. 
PATENT INDEPENDENTLY-FIRED 
SUPERHEATERS. 
PAXMAN’S PATENT DOUBLE-ACTING 
AIR & CIRCULATING PUMPS. 








CONDENSERS. Od 5901 
Latest Design HORIZONTAL COUPLED COMPOUND ENGINE, fitted a apes peat HORIZONTAL COUPLED COMPOUND ELECTRIC TRACTION 
with PAXMAN’S PATENT DROP VALVE GEAR. 78, QUEEN VICTORIA STREFT. E.C. ENGINE. PAXMAN’S PATENT HEAVY SERVICE TYPE. 














COMPOUND STEAM ENGINES—Conpensine on Non-convensine. 


DOUBLE-ACTING OPEN VERTICAL MARINE TYPE. 


7O uP. TO 1000 up. 


MATHER & PLATT, D2 nenworrs MANCHESTER, 


rH ADFIE P, STEEL FOUNDRY CO.ssemns, 
SHEFFIELD. 
HADFIELD’S 





STEEL PATENT “ERA” 
CASTINGS , MANCANESE 
FORGINGS. my 

————— ‘ SUPREME — 

VIEW OF for the 
EAST HECLA WORKS. —— 
AREA a CRUSHING AND GRINDING 
INERY, 
me ion mam 





LENCTH 1020:FT. AREA 6 ACRES. 
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British, Ghomson- Houston 
(Gmpany. Jimifed. 


Electrical Engineers and Manufacturers. 


ELECTRIC TRAVELLING GRANES. 


Maximum profit depends on maximum production in minimum time. 
All up-to-date machine shops therefore use Electric Travelling Cranes. 


ECONOMICAL. CONVENIENT. RAPID. EFFICIENT. 


Write for Pamphlet 170 on Electric Crane Equipments. 6350 


HEAD OFFICE AND Works:—RUGBY. 














Crab of Overhead Travelling Crane equipped with B. T. H. Crane Motor. 


TELEGRAMS: ' T : 
} 


TELEPHONE: 97, HOP. 
Belwedere Road, Westminster Bridge, 


i} LONDON, S.=E. 
CONTRACTOR TO THE BRITISH, AUSTRIAN, DANISH, FRENOH, JAPANESE 
AND OTHER FOREIGN GOVERNMENTS. 


SIMPLE ann COMPOUND 


AIR COMPRESSORS 


For all Services and any Pressure. 
STANDARD MACHINES ALWAYS IN PROGRESS. 


Also HIGH SPEED ENGINES of 


OPEN and ENCLOSED TYPES. OPERATED by STEAM or AIR. 





















































CATALOGUES FREEH ON APPLICATION. 6671 


| GEORGE! EIIL.1.151OT & CO., I.*”: 


MANUFACTURERS: OF PATENT 


LOCKED WIRE ROPES AND LANG'S LAY WIRE ROPES, 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. 
OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. 































ES eee are ee 


——-* Ss 





PATENT ALL-STEEL SELF-DISCHARGING WAGON. 20 TONS CAPACITY. 
Length over Buffers, 20 ft. 10 in. Width over all, 8 ft. Height from rails, 10 ft. 




















Agents: Messrs. TAITE & CARLTON, 63, Queen Victoria St., E.C. 
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WH. ALLEN, SON & €0., 1 


el ENGINEERING oe 












Complete Estimates ater ie ¥ BEDFORD, 
and Tenders | And Queen Anne’s Chambers, WESTMINSTER, $.W. 
will be submitted on | > i. Telegrams: PUMP, BEDFORD. 





MANUFACTURERS of 


HIGH ano LOW LIFT 


sheditians he - ila = | \, STEAM, MOTOR or 
, ot be \\ BELT-DRIVEN 


receipt of particulars 
and requirements. 











Wer 


| PUMPS 


\ Specially Designed for 
Emptying Floating and 
Graving Docks, Collieries 

and Mines, 
For Irrigation, Drainage, 
Sewage, 
and Water Supplies. 
For Surface and Jet 
Condensing Plants. 














ALSO MANUFACTURERS OF 


HIGH-SPEED 
FORCED-LUBRICATION 


ee 
ENGINES | 


Steam and 








SURFAGE ano >. - A | aN 
CONDENSING \ 
PLANTS. 








—_ 2 
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HIGH-SPEED TOOL STEEL 


BRAND. A if BRAND, 


ranks First tor Highest Efficiency 
and Regularity of Quality. 


Specially suitable for TURNING and PLANING TOOLS, MILLING CUTTERS, TWIST DRILLS, &e. 


EXTRACT from RESULTS OF TESTS conducted by 


THE MANCHESTER ASSOCIATION OF ENGINEERS. 

















Number of Number of Tools that failed to Total Time lost in fulfiliing 
Trials. perform the prescribed Tests. all Tests. 


“AW.” = 24 TWO 27'6 minutes. 


Next Best 94 NINE 100°1 J 


For full details of these Tests see “ENGINEERING” and “ENGINEER” of October 80th, 1908. 























0260406060060000000000008 





MANUFACTURED AND SUPPLIED BY: 


SinW.G. ARMSTRONG, WHITWORTH2CO. 


LIMITED, 


Openshaw Works, MAN CHESTER, 


MAKERS OF EVERY DESCRIPTION OF FURNACE FOR TREATING THIS SPECIAL ‘STEEL. 
LONDON OFFICE: 8, Gt. George St., Westminster. — 


Telegrams: Pee es “3 4 - ; Telephone No. 
“WHITWORT H, OPENSHAW.” 1796, MANCHESTER. 
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POTT, GASSELS & WILLIAMSON. 


Telegraphic Address : 


I works: MOTHERWELL, near GLASGOW. an hornceweu: 


LARCE INSTALLATIONS = | F co 2. R *- LARGE INSTALLATIONS 
WESZTOnNn CHN TE IFO GALS 


(POTT & WILLIAMSON’S PATENTS). 

















Any Safe * 


Any Rate of 
Acceleration. 


~ Self Governing fo 
Speed & Power, 


Patent Automatic 
Magnetic Brake, 


REQUIRE 


LESS POWER 


than when driven 
by any other means. 
NOTE.—This statement is 


baged on the results of actual 
work, and not on calculations 
paced on hypothesis. 








Machine may 
he Fitted with 
Electric Light 
as shown. 


NO BELTS OR GEARING. 


NO PIPES OR PUMPS. 








The IMustration shows ap 


netic Brake. These 
Machines require less 
power than when 
driven by any other 
means, and a wire from 
the source of electrical energy 
takes the place of all gearing. 
These Machines are fitted 
with our New Patent Spindle, 
as shown below. The whole 
load is carried on Ball Bear- 
ings. There are no lubricated 
bearings in connection with 
the Electric Motors. 








SOMETHING QUITE NEW. ADVANTAGES. 

















Dispenses with Washers. Bearings in view and Accessible. 
Ball Bearing runs in Stationary Runs Coot with any Load. 

New Patent Spi eh a Will run for a week without 

~ FOR i: Friction Reduced to a Minimum. 
WESTON” CENTRIFUGAL IMPORTANT. 
SIMPLE AND PERFECT. INTERCHANGEABLE WITH THE INSIDE SPINDLE OF 
(Pott, Cassels & Williamson and Moody-Stuart Patent.) EVERY TYPE OF “WESTON” CENTRIFUGAL. 
SIMPLICITY ITSELF. a 
NO MORE TROUBLE WITH CENTRIFUGAL SPINDLES PATHNTHD IN ALE ane. 


OUR NEW CATALOGUES SENT ON APPLIGATION. 


IMPORTANT NOTICE.—Our Ball Bearing Spindles are.. tected by-Patent in alf 
. Gountries, and we herehy warn the public aeet infringements. 








eT ees Te eae 
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ww. EF. BAILEY & CO. LT2: 


STEAM AND WATER FITTINGS, BOILER AND ENGINE MOUNTINGS, &c. 


VALVES and COCKS of every class, PRESSURE GAUGES, FUSIBLE PLUGS, FIRE BRIGADE FITTINGS, LUBRICATORS of every kind, LOW WATER 
ALARMS, INJECTORS, STEAM WHISTLES and ROARERS, STEAM TRAPS, STEAM PUMPS for.every purpose, STEAM KETTLES, &c., &c. 


pe” ON THE ADMIRALTY LIST FOR STEAM, WATER, HYDRAULIC, &o, FITTINGS. e 














C PATTERN 
REVERSIBLE STOP - VALVE FIG, 100g 








GASWORKS FLOAT VALVE 


neL770 





NS1.770 NEL.771 — BAILEYS —N®I176. 
"FULL-BORE" PRESSURE REDUCING VALVE. - 
= FOSTER'S PATENT CLASS W: nw. NBC 








FIG. 1170 FIG. 144 * Fic. 1232 
See Catalogue of “ Bailoy’s Useful Inventions for Engineers,” 312 pages, price 6s. 


saucer sutra W. H, BAILEY & CO., Ltd. (Dept. 17), ““cc™ MANCHESTER. """Nc‘ou 


London Office and Showrooms: 16, FENCHURCH. STREET, E.C. 
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PUMPING MACHINERY 


i Pees, © MELBOURNE AND METROPOLITAN 
Blin 1% BOARD OF WORKS. 


Triple Expansion Sewage Pomping Engine, 


OFFICIAL TRIAL. 
ENGINE DIMENSIONS. 


Diameter of Cylinders, 20 in., 36in., 54 in. 
Rams, 3 Single Acting, each 30 in. in Diameter. 
Stroke of Engine and Pump, 3 ft. 6in. 

Steam Pressure, 150 Ib. 


\ ENGINE RESULTS. 














uf 


= —=)) - 








\ “ 
" teal 
—— ie 


Pump Horse-Power, 274.55. : 
Saturated Steam pas r Indicated Horse-Power pcr Hour, 12.4 Ib. 
Mechanical Efficiency, 92.8 per cent. ~ 


~ HATHORN, 
DAVEY & CO., 


LIMITED, 


LEEDS, ENGLAND. 


a es ay Codes spear 4th Edition. Telegrams— 
Contract Duty to raise 6240 gallons of sewage per ieiliiae 125 ft. high. versal Mining Code. “HARON: a. 


WALTER SCOTT LIMITED 


LEEDS STEEL WORKS , Wésrem’. 
MANUFACTURERS OF >—— LE E D Ss. 


ROLLED STEEL JOISTS , CHANNELS ,&c, 


ome S—— MILD STEEL IN THE SHAPE OF — 


BLOOMS , BILLETS , TINBARS, 
SLABS, FLATS, _& , ROUNDS, 










































: 5000 Tons a a 
F ~6\ SPECIALITY 2 
GIRDER TRAM-RAILS 


KEPT AT LEEDS. 
| Bs _ LARGEST MAKERS IN ENGLAND. 
ot GIRDERS FOR ANY DESIRED SPAN OR STRENGTH. 


ESTIMATES GIVEN FOR CONSTRUCTIONAL WORK IN STEEL FOR BUILDING PURPOSES: 
LIST OF SECTIONS & OTHER INFORMATION CAN BE OBTAINED ON APPLICATION. 























a 
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' TAG” TUBE 














“STAG" BRAND 


egenigageps! | 
iBRGURIED> OneoBpnane| 





For Grinding Grit or Tailings and Granular Materials 
to any Degree of Fineness. mi 


Special Quotations given for Tube Mills of any required length with Welded Steel Tubes. 





EDGAR ALLEN & CO., L10.. SHEFFIELD. 
ARROL'S BRIDGE & ROOF CO., L= 























, | Engineers, 
- Designers, 
Wrought aa 
| Contractors 
lron 
and 
j Telegrams : 
Steel GHRMISTON, GLASGOW. 
4 ABC and 
Structures, jax mi 
| 5 





“CONNEL FERRY “BRIDGE. 


GHERMISTrON wo thes, GLASGowWw. 


LONDON OFFICE: 3, VICTORIA STREET, S.W, 
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“orven ALR: COMPRESSORS 


Automatic 
C act, 
sew Governing, 
High Efficiency, 
Constant 
Minimum Thrust 
Power 
Silent 
Required. p ae 
orking. 
/ 
Perfect ij a 
Cooling, | 
MACHINES 
a FOR 
No Suction z uA ANY SERVICE 
Valves. on 


ANY - PRESSURE. 





re 


i. 
ee a 4 





—_ 


VACUUM PUMPS of aaanlar es are also manufactured by . 


REAVELL & 60., “WD. Ranetach Works, IPSWICH. 


Telegrams : “‘REAVELL, IPSWICH 


FULLERTON, HODGART & BARCLAY, Liv. 


Vulcan Foundry and Engine Works, PAISLEY. 














SPECIALITIES: 


“eh Speed and Low Speed 


_ ENGINES 


“MILLS, MINES, 
ELECTRIC LIGHTING 


AND 


TRACTION STATIONS. 


> Sole:Makers of * ‘Rossiter’s' 
- _— PATENT 6677 


—— oo High-Speed Engine. 








ries 






a 








(| 
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——— 





Efficiency. & Economy 











secured by using Mason's Gas’. 
as Generators, for producing Clean 
| Gas from Bituminous Coal ; 








—, 
—, 


SUITABLE FOR GAS ENGINES 
.OR FURNACE WORK... .°. 


Ovex 23500 Plants in use. 


SEND FOR PARTICULARS, 




















W. F. MASON, LimitED;-“zngineers and Contractors,” — "" 


Alma‘ Works, LEVENSHULME, MANCHESTER. 


“CUNDAL EI.” mmr 


OIL ENGINE. 


The most: Popular Oil Engine in 
existence. roe o 


In Use in all Countries. 


CUNDALL’S 


NEW SUCTION GAS ENGINE "% 
GAS PRODUCER PLANT, 


50 HP. costs under 5d. per hour. Larger 
and smaller Engines at the same rate. 


Sizes 10 to 300 HP. 


R. CUNDALL & SONS, Lid., 


SHIPLEY, WORES. 


London. Office and Showrooms: 20 and 22, ST. BRIDE STREET, E.C. 
Paris Office: 46, RUE ST. PLACIDE. 















5932 


TELEPHONE: No. 4, SHIPLEY. TELEGRAMS: CUNDALL, SHIPLEY. 
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FEZ = =; = 


Castle Engine Works, STAFFORD, 


MAKERS OF 
FOR ALL 


LOCOMOTIVES «:.:: 


PORTABLE AND LIGHT RAILWAYS. 


WORKS LAID OUT WITH NARROW GAUGE SYSTEMS. 


OP 5 _ cope 
I ~ oe > i 
4 ~ A 








re 








. 











BAGNALL’S PRESSED STEEL SLEEPER. 
An Ideal Sleeper for Light Railway Work. 





- <i Sess= eh ee : 25 : 6302 


= es 


PATENT TIPPING WAGONS OF NEW DESIGN,- being the best and 
strongest offered, at lowest prices. Kept in stock. 


Telegraphic Address—‘‘ BAGNALL, STAFFORD.’ Telephone 15. Codes—Engineering, ABC. 


_ LUDW. 
LOEWE 


| G@OLBURN 
VERTICAL BORING and 


rurnine MILLS. 


Built in Six different sizes, from 34 in. to 72 in. 


























} vials ; 3+in., 44 in. and 53 in. MILLS in Stock. , 
a sia eR j aa 34 in. MILL. 
72 in. MILL (widened pattern). 34 in. and 44 in. on belt for your inspection. 
PARTICULARS ON REQUEST. 
Dept. E. 
LUDW. LOEWE & CO,, L™> sore accwrs in europe AND THE BRITISH EMPIRE. 
$0-82 (Opposite 109), FARRINGDON ROAD, LONDON, E.C. Agents for Ludw. Loewe & Co., Berlin and London:— 
SOLE AGENTS 1N THE BRITISH | ee eee a 
MPIRE for— presentatives. 
: , tati 
Machine Tools, Small Toots, Gaues—LUDW. LOEWE & CO., A.G., BERLIN. : Denmasi, Norra, Selon and Finland? Karlson, Copenhagen and Stockholm. 
Plain Grinding Machines.—Norton Grinding Co., Worcester, U.S.A. jo Repeeneananve, ‘ 
Horivontal Boring and Drilling Machines, — ‘The Binsse Machine Tool Co., ee eee cis and Rare hasow Senn BL. Summer © Co. 
Newark, U.S.A. » Austria: Franz X. Swatosch, Vienna. Sole tative. 
Punching and Shearing Machines.—The Cleveland Punch and Shear Works Co., 0 Ss eee ee, ee ae 
Ball peers The Deutsche Waffen und Munitionsfabriken, Berlin » Be ~ Phy 38, PO. Muller & Oo, Amsterdam. aN 
Vertical Boring Mille and Saw Tablez.—The Colburn Machine Tool Co., Franklin, . : Arnhold & Co., Hankow and Berlin; H. Mand! & Co., Hamburg and Shanghsl. 
Pa, USA. "Western Australia: Seunders & Stuart, Dalgetty’s Buildings, Fremantle. 




















Pl 
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SMITHS wanceR stanoaro & WALL BRAGKET. 





As A HANGER. As A STANDARD. As a WALL BRACKET. 


ONE ARTICLE may be used in any position required; six seats for plummer block. 
SPECIALLY ADAPTED for EXPORT. STOCKS enormousry REDUCED. 


Will carry PLUMMER BLOCK of any make. 





Apply for particulars and prices; also general Catalogue of Pul leys, Shafting and Fittings. 


SMITH &: GRACE screw soss puttey co, Ltp., THRAPSTON. 


LONDON: 86, Queen Victoria Street, E.C. Telephone No.: 152, Bank. Telegrams: ‘“‘GRAOE, THRAPSTON.” 

















ON ADMIRALTY LIST. 


THE CONSOLIDATED PNEUMATIC TOOL 6O., Ltb. 


Two Gold Medals awarded for “ BOYER” 

PNEUMATIC APPLIANCES of all descrip- RIVETER, 

tions, and AIR GOMPRESSORS, St. Louis 
Exhibition, 1904. 





For Closing Rivets up -to 
AIR 


13 in. dia. 
- COMPRESSORS. 





“LitTLe: GIANT” 


— AND. — 


IMPROVED REVERSIBLE “BOYER” GAULKING AND 


CHIPPING HAMMERS. 


Every Engineer 

knows-them 
and uses 

them. 













PNEUMATIC 
DRILLS. 


Also for 


STONE 


CARVING, 
BOILER 
Catalogues SCALING, 
free. &c., &c. 





Telegrams: CAULKING, LONDON. 


onces. Palace Gham core 9, Bridg ge . St, 'Westininetee: AY. : Steam ceemees 
WORKSHOPS AND SHOWROOM WITHIN A FEW MINUTES’ WALK OF THE OFFICES, WHERE TOOLS CAN BE SEEN IN OPERATION, INSPECTION INVITED. e210 
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W. S. LAYCOCK’S PATENT AUTOMATIC. COUELER | (M.C.B. icin 


INTERCHANGEABLE WITH raaege said SCREW COUPLINGS. 





‘W.S.LAYCOCK L? Go nOOn oe 


VICTORIA WORKS, MILLHOUSES, .__ 77 QUEEN VICTORIA St EG, 


“SHEFFIELD. - 


ACKING Working upon 


H.M.S. LEVIATHAN, 
| H.M.S. TERRIBLE, 
H.M.S. BEDFORD, 
for the HMS. ESSEX 
H.M.S. DRAKE, 
H.M.S. NIOBE, 
H.M.S. JUPITER, 
and all H.M.S. MARS, é«. a 


R.M.S. LUCANIA, 
R.M.S. CAMPANIA, 


HIS SUBJECTS. — "iiieMtnesune Sart 
R.M.S. SCOT, 
R.M.S. TUNISIAN, &. &. 


Soho Works, 


THE UNITED STATES METALLIC PACKING CO., LD., “aRacFoko. 
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SHIP-BUILDERS and Tg, 





New Works ins 


MARINE REPAIR, 


WOOLSTON, SOUTHAMPTON, 


Late Mordey Carney: (Southampton), Ltd. 

















TELEGRAMS: .THORNYCROFT, SOUTHAMPTON, TELEPHONE: M16, SOUTHAMPTON. Oe 
FOR ALL | 


PRESSURES 
PURPOSES. 


T Independent Air and Circulating Pumps, Singlex type, with 
RI P LEX. Compound Steam Cylinders. . 
Telegrams: . “HOISTING, GLASGOW.” Codes: “AB oO” and Our Own, 


J. H. CARRUTHERS & Co., LTD. — ‘ 
Polmadie Ironworks, GLASGOW. 
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THWAITES BROS., Lo, 


BRADFORD. 


& Pradtord 
Feed Pump. 























Under New Patents. 


-NO SHUTTLE VALVE. 























b 
B 
b 
VI 
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te] 
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| 
b 
\t 
F 
Bi 
t 





bY 


The Hartness “FLAT TURRET” Lathe 


Sin. x 36 in. LATHE WITH MOTOR DRIVE. 
IT MAY BE DRIVEN FROM COUNTERSHAFT ABOVE IF DESIRED. 





a 














JONES & LAMSON MACHINE COMPANY, 


‘‘ Jubilee Buildings,”’ 97, Queen Victoria Street, LONDON, England. ts 











FEE REET Ee 











MC REEESEEE SI 
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+ 
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The RIVET, BOLT & NUT CO., Ltd. 


as St. Vincent Street, GLASGOW. — 


TeLeanapnio ADDRESS: Banned GL.AABOW. 








Patent Revolvin | 
evolving | Patent Revolving 


Coke-Furnace 
Coke- 
WITH ' #8 
BALL-BEARINGS _F urnace 
: wird: . 
: BALL-BEAKINGS 





‘@ For Heating. Pins. 





For Heating Rivets. 


SS 


> MAKERS OF SPECIAL MACHINERY FOR 1 THE MANUFACTURE. OF toe 


RIVETS, BOLTS AND NUTS. 


HUDSWELL. CLARKE & 60., LTD., 


 RATLWAY FOUNDEY, LEEDS. 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Colieree, de = Made to sult any Gauge of Railway. 








_—— 





Established 
1860. 


Telegraphic Address: 
“LOCO, LEEDS.” 


—_——- 





PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS | ON APPLICATION. 
SoOotLH MAHAIRNRS oF 


“RODGERS PULLEYS” 


(RHGISTERED).. 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. “~ 
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- DARLINGTON FORGE €0., LD., DARLINGTON 


Telegrams: ‘‘ Forge, Darlington.’’~= — London Office : ‘50, Fenchurch ‘Street. 








STEEL CASTINGS. 
-"SONIDHO4 NOU! ® 1331S. 





HYDRAULIC PRESSED STEEL SHAFT, ‘65 ft. Long 22 in. Diameter. 


Forged from 60-ton Ingot for H.M. First- class Cruiser “ Roxburgh.” “ 


BREUER SCHUMACHER & C0., LTD., 


KK A LK near COLOGNE. 




















~~ SIXFOLD RAIL BORING MACHINE. 





MACHINE TOOLS. ROLLING MILL PLANTS. 








AUXILIARY MACHINES — pypRAULIC MACHINERY. 


For Metallurgical Works. 
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MANCHESTER. 














GALLOWAY HIGH-SPEED 
AND _ ENGINES 
LANCASHIRE FOR -ELECTRIC LIGHTING, 
BOILERS. POWER 
AND TRACTION. 
Immediate STANDARD SIZES 
Delivery mosenneee cue 
OF ALL SIZES AND ALL 
eae ae Ib. Quick 
From Stock. Delivery. 
viad _ 600 KW. TRACTION SET. 6375 
BLAST FURNACE BLOWING ENGINES & ROLLING. MILL ENGINES. 
Mascara “GALLOWAY, MANCHESTER.” . Ly» og Se TRE 17, PHILPOT LANE, E.C. 




















ORTHI IGTON 


PUMrP Co.,LTD. 153, QUEEN VICTORIA ST., LONDON, E.C. 


HIGH-LIFT CENTRIFUGAL PUMPS 


IN EITHER HORIZONTAL OR VERTICAL DESIGN. 
MULTI-STAGE PUMPS "36 2600 re. 


BELT-DRIVEN PUMPS CAN BE 
SUPPLIED IF PREFERRED. 


Pumps for Colliery Work ‘a Speciality. [im 


























Pumps can. be supplied 
for Working Submerged. 4 ) | ‘ 


AIR. GOMPRESSING 
MACHINERY 


OF EVERY DESCRIPTION. 


WRITE FOR SPEGIAL =" | 
DESCRIPTIVE CATALOGUE. 





STIMATES anid “DRAWINGS si pee ae Te a 
iomitted on receipt of-full par- 10: ty caper ; | 
ticulars of service to be fulfilled. WORTHINGTON 5-STAGE TURBINE ‘PUMP for Bess Mine and other & services where heavy pressures are ‘encountered. 
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BROWN, BAYLEY'S STEEL WORKS, L". 


ao s 
Telegraphic Addresses { (BAYES OOne SHEFFIELD. 


“BALI, LONDON.” 


Manufacturers of STEEL 


En Bs a 


“Siemens”’ & “Bessemer” Processes. 


MAEERS OF 


TYRES, AXLES AND SPRINGS.—for Raitway Locomotives, Railway 


Carriages and Wagons, and for TRAMWAY ENGINES and CARS. 


SPECIAL GUARANTEED SPRING STEEL.—ror zainoay Locomotive 
Springs, Railway Carriage and Wagon Springs, and for Lurry, Dray and 


Cart Springs. 


STHHH HORGIN GS. 
PLANISHED STEEL BARS.—for shajsting for Engineers, Machinists and 


Agricultural Implement Makers. 


SPECIAL STEEL BLOOMS AND SLABS. 


LONDON OFFIOH: AUSTRALIAN AGENTS 
SUFFOLK HOUSE, 5, Laurence Pountney Hill, E.C. W. & A. McARTHOR, Ld., 16, Macquarie ‘Place, SYDNEY. 























Betts ASBESTOS C2 Ll? 


SoutnWaen >" LONDON, SE. a... ...-. 


/ 
It means increased “DAGGER” PACKING, 


Steam Power and a | “ASBESTOLING. 


redueed Coal Bili <s fee 
‘ r “ARGUS.” PIPE COVERING 





neaper ang easier 

Cheaper and easier | PHE LARGES] 

to avply than any | 

utner, ASBESTOS ENGINE PACKINGS. 


a ASBESTOS JOINTING MASERIALS 
No dirt or smi 





ASBESTOS BOILER COVERING 
COMPOSITION. 


ASBESTOS PACKED COCkS. 


ASBESTOS FACED VALVES. 


ALI 
ENGINE ROOM 





REOULISITES 
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5 VICKERS’ 

HIGH 
SPEED 

TURNING TOOLS STEEL 


DRILLS, TAPS, 
ann CUTTERS. 


ALSO TOOL STEELS OF OTHER QUALITIES. 


VICKERS, SONS % MAXIM, LTD., 
RIVER DON WORKS, SHEFFIELD. cool 























STELLITE 
MOTORS 


DYNAMOS. 


Open or Enclosed Motors, Shunt Series or Compound Wound - | i 
Speciality : Moters, Crane Motors, Electric Lifts and Hoists, Geared . _——— 





GEARED MOTOR. CRANE MOTOR. 



















a Motors, Polishing Motors, Drills, Sewing Machine Motors, cracarinm 
i 3 Motor-driven Pressure and Exhaust Fans, &c., &c. quoted 
Horse Power The Stellite Machines are carefully designed and as carefully gee 
Machines. constructed. Guaranteed for one year. They are not over-rated speolfication. 


and are reliable and efficient. _ 





WRITE FOR CATALOGUE “= 10. 


THE ELECTRIC & ORDNANCE ACCESSORIES CO. Ln, 


(Vickers, Sons & Maxim, Ltd.) 


Sreituirs Worxs, BIRMINGHAM. 
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MECHAN & SONS, 


LIMITED, 











Engineers and Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW. 
re 28, VICTORIA STREET, LONDON, S.W. 
‘ 
Rivetted = Suitable for 
Water Gas 


i, Steel Ge Sewage, Ort 
From 6 oom ie inanes Pip es and other Purposes, 














Firm A. F. SMULDERS, Engineers and Shipbuilders, ROTTERDAM, HOLLAND. 


SOLE MAKERS OF THE ELECTRICALLY-DRIVEN LADDER DREDGERS “BUNAU VARILLA.” 
Engineering Works at UTRECHT. Shipbuilding Yards at SLIKKERVEER, near ROTTERDAM. Boiler Works at GRACE-BERLEUR, near- LIEGE (BELGIUM). 


BUILDERS OF THE MOST IMPROVED DREDGE PLANTS. 


“ ASMULDERS, ROTTERDAM.” .. Codes used :—A BC (4th and 5th Edition) and Western Union. 
“SLABLINE, LONDON.” 


Telegraphic Addresses 








79}, Gracechurch Street, LONDON, E.C. 
Telephone: No. 2019, AVENUE. 





Agent for all parts of the British Empire :— 


Mr. L. E. CECIL BEEBE, A.I.N.A., 











th . ; ah : ; " ria, 
CONSTRUCTED for various Governments and principal Harbour Works: Argentine Republic, Austria, Belgium, Bulgaria, Brazil, Chili, Colombia, China, Denmark, England, Egypt, France, eee eee" 
Italy, Netherlands and Colonies, Portugal, Portuguese-Congo, Russia, Roumania, Spain, Turkey, Tunis, Uruguay, &c., &. 
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INDIA RUBBE R 


OF ALL DESCRIPTIONS. 


CELLUVERT FIBRE. 


FOR INSULATING, &c. 

























PATENT 
PACKING. 


PATENT | 
PACKING. 





Cotton Simplex Machine Belting 
Linen Fire Hose i’), 


DAVID MOSELEY & SONS, L” 


____— ARDW WICK, MA NCHESTER, __ + NOSELEYS,” MANCHESTER, LO indi ind ananeb, 




















CLARKE, CHAPMAN & C0. 


DIRECT-ACTING FEED PUMPS 


: FOR MAIN AND AUXILIARY PURPOSES. 
A 4 f 00D 











‘DUPLEX PUMPS: 


— _ VERTICAL AND HORIZONTAL, 
= SUITABLE FOR THE HIGHEST 
: PRESSURES. 





aay "Special Design to work SEES PATENT ASH INJECTORS, === cee 
GATESHEAD- -U PON = SNe. 


CONTRACTORS TO THE: ADMIRALTY. PUMPS “SUPPLIED TO: H.M. NEW: ROYAL YACHT, : Oe ; 


» ABC, and ENGINEERING TELEGRAPH CODES USED, ©» ” Tele ernphss Aaarossos { “G¥CLOPS! LOI LONDON. ” 
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A. Pattern B. Pattern C. Pattern 
Lubricator. Lubricator. Lubricator. 








MECHANICAL LUBRICATOR. 
The OLDEST and BEST LUBRICATOR MANUFACTURERS in the Market. 


THE STEAM CYLINDER LUBRICATOR CO., LP: 





GORDON WORKS, LOWER BROUGHTON, MANCHESTER. e198 
Telephone : No. 1645. Telegraphic Address: “ SEAFIELD, MANCHESTER.” This Advertisement appears Fortnightly. 
— — = ea 








MANUFACTURED BY 


WM.JESSOP & SONS; Ltd., Sheffield. 





raw QOUBLE HELIGAL STEEL PINIONS. 2" 


12 im. to 364 in. Dia. = Weighing 420 Toms “ 
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ALFRED HERBERT, L® Coventry. 
=, Rea Sn — ) : 
y New Machine 
g FOR THE 





Prompt Delivery. 


} MAY BE SEEN IN 

























S: ; o ba i 
—_ eee COVENTRY. 
No. 2 HEXAGON TURRET LATHE WITH SINGLE PULLEY HEADSTOCK. Bs de MOS 
BRANCHES :— 8300 
LONDON—78 to 8I, Fetter Lane, and 24 & 26, Holborn, E.C. LIVERPOOL—1I2 & 13, Cleveland Square. ~ MANCHESTER-—2, Bridge St. 
NEWCASTLE—Papes Buildings, Pink Lane. GLASGOW—257, West Campbell St. BELFAST—-32, Ann St. PARIS—47, Boulevard de Magenta. 











Tue Low Moor Company, Lo. 


Telegraphic Address: IRONWORKS, LOWMOOR. WOR KSEHIEFRE!, TELEPHONE: No. 1069. 


General Engineers and Boilermakers. 











AND. « 


Fh 


PUMPING 





MAKERS OF os 


CORLISS, ol 
=e 1) 0 a ape a | AND 
WN, i BLOWING 
. , { * | 


HAULING, | ENGINES, éc. 








5573 
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HULBURD’S NEW 


DOUBLE GAUGE FRAME 


As shown, consists of two independent sets, of cocks in 

the space of one, with separate passages to boiler, and 

actuated by only two handles with straight- way plugs, 
Asbestos-packed, that cannot ‘jam.’ 


WITH HULBURD’S Patent CARTRIDGE CASES, for 
holding the Gauge Glasses, by which a broken 
tube, with all fragments, can be removed and 
replaced in Two Minutes. 

NOTE REFRACTION EFFECT OF SLOTTED DIAL SHOWING 
ag WATER LEVEL. 









THE 


HULBURD ENGINEERING 6O., 


CONTRACTORS TO H.M. GOVERNMENT, 
BRASSFOUNDERS anp COPPERSMITHS, 6859 


$ 
— 150, LEADENHALL STREET, E.C. 


ENGINEERS, 
MACHINISTS, 


rants _ Philadelphia. 


TUCKANOR, PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE, 


WATER & GAS WORKS APPLIANCES. 


BUILDERS OF GAS HOLDERS, 
HYDRAULIC TOOLS, 
CRANES & MACHINERY. 


tompon acexrs- —— SEND FOR CATALOGUES. — 
MEMEY &. BERTON R. MERTON & 00., 2, Meta! Exchange Buildings, Leadenhall Avenue, London, £6 


























CLIFTON &« WADDELL, 


Machine Tool Makers, JOHNSTONE, near GLASGOW. 





PATENT FLUSH-SIDE. SAWING MACHINE FOR STEEL FOUNDERS. 
Guaranteed to be the Smartest Sawing Machine on the Market for Stee 
, Founders. DELIVERY FROM STOCK. 6175 


“UwoMNICA” 


NOISELESS PINIONS 


EQUAL in STRENGTH to. 
and MORE DURABLE than. 
Cast Iron, Gun-metal, or 
Rawhide. 
NO SIDE PLATES on BUSHES! 
UNAFFECTED BY OIL! 


‘ HAVE STOOD TEST of THREE 
YEARS’ WORE. 6801 


J. B. HAMILTON & CO., 














» (LIST EGC.) 


MIDLAND MANUFACTURING CO. LT. 





STOCKS, DIES, 
TAPS. 


Telephone No. 


SHEFFIELD. Telegrams: “FITTINGS, 


768. 
SHEFFIELD.” 
6457 




















VERDAMIFER,. tonvon. 145, Cannon Street, LONDON, E.C. " 


LS!" 


SG sec > 


Up 


y 
KS 3° BALTII MORE, MD. & 
MANUFACTURERS AND DESIGNERS OF ALL KINDSO 


/HEAVY WEN@elinialayé 


REQUIRING First CLASS WORKMANSHIP AND MATERIALS. 


ot ee 
| MOLE 
\ wactine mx PPANED 


“aor £ 
R E 1 
won v a 


“GRAIN = LEVATORS 4 FLOUR MILLS, BRASS 
TIN PLATE ROLLING MILLS, CABLE. an?MARINE RAILWAYS 


POOLE-LEFFEL TURBINE WATER WHEELS 


et LA ARs 
Ny S_piiort 


6,000 LBS. TENS'E 


ASTIite.. : 











NEWTONS ¢ LIMITED 


Nat. Tel.: No.9 - 
-{  ~* Codes: Al, ABC and Lieber’s, 















IMEASURES d 
Z HUGWELRS 5: ROM QUNDERE, bi | 
C\IO-500 tos W 


ee Ge & ENGLISH & FOREIGN. 
Ea i STEEL JOISTS | 








A ee 


; FA erg aebSioy 




















> GENERATORS 


A.B. GAS 


S et 


| wee? 


Ve aNne 


CASEMENTS & SASHES. 


1 

|| 

CA BR é psa ne {| 
1 


be ALWAYS KEPT IN STOCK. , 





Head Offices & Works ; 


4 TAUN TON, ‘Eng. 


MOTORS, 


MADE UNDER THE “MAWDSLEY” 


Messrs. Baxter & Caunter, 


Charing Cross Rd., W.C. 


ROS 


Tv? ° 


- Téldgrams: ARC. 


AND 


PATENTS 


6872 


& Ol ENGINES. 


London Office: 








Cc. 
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SCHAFFER é 3 
-BUDENBERG, L” 





Whitworth St., Manchecter. 


London and Glasgow. 


‘Branch --Offices: 
MAKERS OF THE 


“VULCAN Portable Patent 
‘GAUGE TESTER 


for the use of Inspectors; Works 
Managers, Boiler Owners, Con- 
sulting Engineers, &c., to ascertain 
the correctness and condition of 
Boiler and other Gauges. By this 
instrument Gauges can ke tested 








over the entire range of the scale, 

and itis als> specially suitable for 

testing Gauges unier steam, as 
shewn in illustration herewith. 








PORTABLE. 


Total Weight ia Leather Case abcut 4} Ibs. 


ACCURATE and RELIABLE, 


being fitted with SPECIAL TEST GAUGE of 
the highest quality. 























Highly Efficient. 
conomical, 
Simple in 

Construction. 


replaced without 
isturbin _ the 


Perfect 
Combustion. 
Occupies small 


space. 








About 400 BOILERS 
supplied to the 
ENGLISH 


ADMIRALTY 
G- 


Telegraphic Address: 
‘*MUMFORD, COLCHESTER.” 


for 
First-Class 
TORPEDO ( 
ack ——== 
VEDE [TE ap 
BOA v8 


DT) 





FOR 
ESTIMATES, 
&e., 
APPLY TO - at 


Culver Street Works; COLCHESTER. “i 

















ORTHINGTON | 


PUMP COMPANY, Limite, 


With which is Incorporated the EUROPEAN BUSIN ESS of 


| Tue BLAKE & KNOWLES STEAM PUMP WORKS, 


153, QUEEN VICTORIA STREET, LONDON. 


SURFACE CONDENSER 


With COMBINED AIR and CIRCULATING PUMP. 


Telephone: 631 and 6!4, BANK. Cables and Telegrams: PUMPING, LONDON. 








The above illustration represents one of our Rectangular Admiralty Surface Condensers mounted 
upon our Combined Air and Circulating Pump, having Compound Steam Cylinders, 
as erected at the Erith Electric Light Station for the Urban District Council. 
FOR 


Suction Valveless Air Pumps. steam TURBINE PLANT 


Multi-Current Feed-Water Heaters. 
Automatic Exhaust -Relief Yalves. er on Tn PE, 


Exhaust Oil Separators. Guaranteed. 


oa ee for Illustrated —. Fullest possible ble Information Given. Given. 


ANDERTON « SONS 





‘Us 


6775 




























Eos Antley Boiler Works, sa. 
“<< 2 ACGRINGTON, = 
Established § ae 

1859. Makers of 


HIGH-OLASS STEEL 


LANCASHIRE 
CORNISH 


Up to 200 Ibs, ar hy eee 


NEW BOILERS 


Always in Stock, 
READY FOR DELIVERY. 


sa ee 


All Welding, Flanging, Drilling 
Riveting and Caulking done by the 
most up-to-date machinery. 

6107 


PATENT STEAM SUPERHEATERS 


te work in connection with Lancashire and Cornish Boilers. Will give 
perfectly dry steam and save I6 per cent. to 20 per cent. 
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chlE & B 





CORRESPONDENCE INVITED, 
CORRESPONDENCE INVITED. 
CORRESPONDENCE INVITED. 





Codes used: Ad, Ast, ‘and 


, Tel hie Add: 
“w"eaione” ausow.  COPLAND WORKS, GOVAN, @LASGOW.  ° Engines Tolgre tade 
Our specialty consists in the building of high-class Marine Engines and : Holt 4 d ments of Small Cargo Vessels, Tugs, Launches, Passenger Boats, 
Boilers — Taseie constructed abroad. and 8 also ‘“‘ » esac Centrifugal Pumps, Fans, - and: * Challenge ” 


These we manufacture in standard types from 1000 I.17P. down to the very smallest System of of -Ashpit Forced Mthe Bek 
sizes. We are Contractors to the British Admiralty, the War Office, several Foreign Govern. 


The work ud of the very highest vw! from modern designs and patterns. Efficiency, ments, and many of the a. egecs at home and abroad. machinery is working 
workmanship and material are guaranteed -{, in almost every part of ay 6276 


THE ACME LATHE & PRODUCTS CO.,L™ 


TRAFFORD PARK, MANCHESTER. 











WE have just issued a NEW CATALOGUE OF PRODUCTS; please apply for same if 
you are interested in Bright Screws, Nuts, Bolts, &c. It is very complete and 
prices are attractive. 
Then there is our CATALOGUE, illustrating and describing the ACME FOUR- 
SPINDLE AUTOMATIC SCREW MACHINE. ‘The Modern Automatic Screw Machine. 
We can supply you with Prepcas 03 direct, or they may be had from our Agents. 








MACHINE CATALOGUES from Messrs. CHAS. CHURCHILL & CO., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne, and. Glasgow, who 
are Sole Selling Agents for Machines. 
PRODUCTS CATALOGUES from Messrs. SPENCER & CO., 32, King Street West, Manchester, who are Sole Selling Agents for Products. 6146 


.European Office: London, England. 
No. 533, Salisbury House, Finsbury Circus, W.C. A i | i & = (> h a | m e rs C Oo 


MILWAUKEE, WIS., U.S.A. 




















Corliss Engines for All Power Purposes 
Built in all approved types, in sizes from 25 hp. up 
Special Engines 


for 


Electric Light and Street Railways 


Bullock 


ena Electrical Apparatus ‘for.all purposes = “” 


Allis-Chalmers Combined Vertical and Horizontal 
Direct-Coupled Engine (Manhattan Type) 























Canadian Representatives: Allis-Chalmers-Bullock, Ltd., Montreal 























OLDHAM RO SINEERS’ A SHTON-UNDER-LYNE } 
or a oe 


PIPE (SGREWING MACHINES, a 


All Sizes up to 12 inches diam. 
- EITHER ENGLISH OR AMERICAN THREADS. 


Bolt Screwing & Nut Tapping - 
Machines, ~ 


Up to 6 inches diam. e 


aire Head, to fix on 


Made in Great Variety of SPECIALISTS 


ror OCREWING MACHINES 


AND SCREWING TACKLE GENERALLY. 
























Telegrams 
HEAP, LIMITED, 
ASHTON-UNDER-LYns. 






Stocks and Dies, Taps, Pipe 
acme: * Pipe Wrenches, 


pe Vices, 
ema Geuauers, &c. 





Hand Bolt Screwing and Nut Tapping Machine. Patent Bolt Screwin ng. and Nut TAppirig Machine, with Releasing Universal Scfewing Machine for Tubes 
Made in Three Sizos. Motion for Opening Dies without Stopping or Reversing Machine $313 and Bends. ‘Made in Six Sizes. 



















7 


oa 
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ENKINS’ ’96 


Pronounced by steam users throughout the world et best joint packing 
manufactured. Expensive? Not at all, as it weighs 30 per cent. less 
than many other ner s, consequently is much cheaper. All genuine 
stamped with Tr like cut. 


if your Dealer does not carry our goods in stock, write 
for information to— 


JENKINS PBR are a 


And at 71, JOHN STREET, NEW YORK. 


REDGING PLANT 


Up to the Largest Dimensions and Capabilities. 
DELIVERED COMPLETE OR SHIPPED IN SECTIONS. 




















Telegraphic Address : 


“ DREDGER, 
PORT-GLASGOW.” 





ON WAR OFFICE 
AND ADMIRALTY LISTS. 





Bow and Stern Well Centre and Side Ladder Bucket Barge-Loading and 

Hopper Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators 

Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Serew Steamers. 


-ERGUSON BROTHERS, 


SHIPBUILDERS AND ENGINEERS, 


Newark Works, PORT GLASGOW, N.B. 


BLAST FURNACE GAS ENGINES © 


(KORTING’S PATENT) for 


BLOWING ENGINES, ROLLING MILLS, 
AND POWER. 


PLANTS QUOTED (cr COMPLETE up to 3000 HP. 


TUBE MILLS. —. 


“*1 This Illustration saows a 500 HP. KORTING BLAST FURNACE GAS 
ENGINE with BLOWING CYLINDER. 


CATALOGUES of ALL our MACHINERY on APPLICATION. 


Fraser & Chalmers, [> 


Office :—3, LONDON WALL BUILDINGS, LONDON, E.C. ~” 





PrEceeeeee arse eeeeey te er reer tes ster df iit iii tsb) 1) eed ft tL 
ss seieana 





SPARE GEAR AND 
RENEWALS SUPPLIED. 
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ORNSBY 


(HORNSB Y-AKROYD) | 


OIL ENGINE. 


STATIONARY AND PORTABLE. 













Approximate Cost of Fuel: 


LESS THAN 4. 


per B.HP. per hour. 





6477 





4 


— All Sizes from 1; to 600 B. HP. 
es a an St eae 
TYPE OF STATIONARY ENGINE WITH HEAVY FLY-WHEEL AND EXTRA OUTER UR. HORNSBY « SONS, Lo, Grantham 


BEARING FOR ELECTRIC LIGHTING. London Office: 75a, Queen Victoria St. E.C, 


JOHN BROWN & COMPANY, LTD. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLA saow. 
LONDON: 25, VICTORIA STREET, WESTMINSTER, S.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS OF ALT TY PHS 


BATTLESHIPS, CRUISERS, AND TORPEDO BOATS, 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 











MANUFACTURERS OF 


ARMOUR PLATES, 


GUN FORGINGS OF ALI DESCRIPTIONS. 2314 
Largest Sizes of Cranks and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 
Boiler Flues and other Marine Specialities. Railway Material. Foundry and Forge Pig Iron. 











STIRLING 
BOILER. 


Efficiency. Reliability. 
. Economy. Small Floor Space. 


Deposit in back section farthest from fire leaving front section 
over furnace free from scale. 


TheSTIRLING BOILER Co., Ld. 


‘erena'wows: MOTHERWELL, Scotland. 
































TELEGRAMS: Evaporate, Motherwell. — TELEPHONE: 49, Motherwell. 
STIRLING BOILERS, each evaporatin 30,000 lb. water per hour. at LONDON: 25, Victoria Street, Westminster, S.W. 
° pepe MANCHESTER: 17, St. Ann’s Square. | GLASGOW: 75, Bath Street. 


the Sheffield i ic Li i 
ield Corporation Electric Light Station. Registered Office: 2, St. Andrew Square, Edinburgh. 6919 





at 
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LargeSize Hall-Marked zasering Silver, 
Plain’ oft .Engine-turn late, wiever 
with Compensation ‘ao Winder, 
Orystal Glass, Ruby Jewelling tnougtoek 


£2; 2 0. NON-MAQneTic. 


THOUSANDS IN’ USE. 


WATCHMAKERS To THE ADMIRALTY, JEWELLERS ° ‘AND caeceambaeds: 
‘WATCHES from £11 0 to £900. © 





Our 
Illustrated 
_ Catalogue 
or 
Guide to the 
_ Purchase 
of a Watch,” 
Book ‘ I,” 
135 pages, 350 
Illustrations, 
free by post. 
Ditto 
CLOCKS ‘*1.” 








SPECIAL CLOCK FOR ENGINEERS. 


NON- 
MAGNETIC <i 





} 
> met: ae “Sele i fie 
Ditto , 
JEWELLERY 
fey pears. esas : 
e With Lever Escapement, to ‘go in any. P Position, Com: 
sated for Chan nges of Temperature, in Solid Brass Gilt or 
Bronzed - poe or without Viange, in Sizes from 6 inches 


hes in diameter, from £3 3 0. 





~| THE TIMES” 





SPECIAL 
NOTICE. 
All our 
WATCHES, 

. Clocks, 
and Jewellery 
can ‘be 
purchased on 


System 


of MONTHLY }: 


PAYMENTS ~ 
at Catalogue 
Prices, 








6579 


LOMmDorm, w.c. 


‘Ga3 LNVYVNS NOILOVASILVS aLNTOSav © 


Ss. SMITH & SON, ii,.9, STRAND, 


Established Half a Century. 


SPECIAL ENCINEERS’ AND 
EL ES TRICE WATCH. 


Telephone : No. 1939, owt 


THE “STRAND” 


HALF GHRONOMETER 


WITH DUST AND DAmR PROOF CAP. 







SILVER, 
18-ct. GOLD Full Hunting 
Full or Half Cases, 

Hunting Cases, £6 6 0 


Half Hunting 
Cc 


Crystal Glass .. ... .. #13 15 0 
Orystal Glass £5 50 
Non Magnetic, ‘hi 1-0 extra. 











10 TON THREE: MOTOR ELECTRIC TRAVELLING CRANE TRAVELLING CRIME \ SS 





# 


Nem ee 


)) The pe SUNDERLAND FORGE & ENGI 


ah. 


aa 
=< 


INEERINGC 


Gur all ee 4STRAND co Watches are the BEST VAEUE. EVER ne a «| el : 





re) 


MANUFACTURERS OF 


ELECTRICAL 


MACHIN ERY. 


CONTRACTORS ror LARGE ELECTRIC LIGH 
= & POWER INSTALLATIONS, —__ 


WORKS 


AND HEAD OFFICE. 





PALLION, SUNDERLAND. 














~ 200° B.HP. DYNAMO._ 





DYNAMOS, 








,, Telegrams: HARTNELL, LEEDS. 





MOTORS. 


ELECTRICAL 
POWER PLANTS. 
GOVERNORS 


FOR CENTRAL STATION LIGHTING, 


To Govern within 1 per cent. 
from the Mean. 
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NAPIER BROTHERS, LTD., 


Works: 100, HYDE PARK STREET, GLASGOW. 
Contractors by Appointment to the Admiralty, War Office, Colonial and Foreign Governments, 


Telegraph Address: “WINDLASS, GLASGOW." ., Codes used: ABC and Al Nat. Telephone No. 714, ARGYLE. 
PATENTEES AND MANUFACTURERS OF 


HAND, STEAM, SINGLE AND DOUBLE SCREW- -STEERING 
GEARS, STEERING ENGINES, AND HORIZONTAL AND > 
| VERTICAL WINDLASSES AND CAPSTANS, 


Fitted with WHEELS HAVING MAOHINE-OUT TEETH, as supplied to:-— - . 0354 


THE as ap 70 CUNARD LINE, ALLAN LINE, CASTLE LINE, WHITE STAR LINE, NORTH GERMAN LLOYD, ROYAL MAIL S.P. CO., CITY LINE, JAPANESE MAIL STEAMSHIP co., 
\ AUSTRIAN LLOYD, HAMBURG AMERICAN S.P. O.. BESIDES OTHER WELL-KNOWN COMPANIES AND FOREIGN GOVERNMENTS. 


“ES EB CLAW GROSS GO .jws  cuestetrieo. 


“ JAOKSON,” OLAY ORO88. -— MAKERS OF — Tatarnonn: No. 147, 


moe eT UL ECONOMISER 








For ides the Feed-water of Steam Boilers ‘by utilising the waste heat. Saves from - to 25 per cent. of Fosl. 


STO. 


muons GAS ENGINE, -sfziids 
10,000 ENGINES SUPPLIED. STEADINESS & ECONOMY. 
Combined with PATENT SUC Tron Gas PLANTS. . 
—— Many Large Engines working with Improved Magneto-Electric. Ignition. —— — - 
Manufacturers of Gas Engines since 1878._. | ' LONDON OFFICE: 


Contractors to His Majesty’s Government, 4 22: ° ° are: 
And on Admiralty and India Office Lists. 80, Queen Victoria Street, E.C. 


J. E. H. ANDREW & CO., L*» REDDISH, soso 


STAPLED 1'790. 


PRICES | AND PARTICULARS ON APPLICATION. 


= 





























PLEN TY | & SON, Ltd. 


NEWBURY, ENGLAND. - 


Contractors to the Admiralty, War Office, Crown 
Agents of the Colonies, Indian Office, Trinity Board, 
Customs House, and various Foreign and 
Colonial Governments. 












MAKERS OF ALL CLASSES OF ae 
ENGINES & BOILERS @Al 


FO. 
Small Steamers, Yachts, Tugs, Launches, 
Torpedo Boats, Hopper Barges, &c. 


WATER-TUBE BOILERS 


Of “ MUMFORD,” ** THORNYCROFT,” a 
“YARROW” and other Types. fi 


Engines for Electric Lighting. — wa a 

















__ Dec. go, 1964J] _ ,__ENGINEERING. ([ SUPPLEMENT” page Xxx1] 79 


emmy 7 DD 











Me cNC WANTS oo S # a : : 7 
For STEAM, WATER, GAS and AIR JOINTS... 


_ OF ALL ENGINEERS’ FURNISHERS, “SHIPOHANDLERS, &ec., or al HUDSON & CO., "1, QUEEN VICTORIA STREET, Lonnon, E. Os a 


© STEELENE risa 
CASE-HARDENING. “2s 








































“AJAX ‘PLASTIC BRONZE: ——* Es o 
A guaranteed rate of wear 50 per cent slower : PLASTIC 
- than any other bronze on the market.and less liability 
of heating, under similar ‘circumstances. BRONZE 
anal METAL Co, 26.VICTORIA ST, LONCON, S .W 
























KORTING BROTHERS, LTD. 


ENGINEERS, 53, VICTORIA STREET, WESTMINSTER, S.W. 


—— MAKERS OF ——' -. 
» INJECTORS for Locomotive and Stationary Boilers. 
STEAM JET ELEVATORS and SILENT WATER HEATERS. 
STEAM JET AIR COMPRESSORS, EJECTORS, VENTILATORS, &c. 
- STEAM JET UNDERGRATE BLOWERS for BOILERS & RE-HEATING FURNACES. 
STEAM TRAPS and SEPARATORS. GILLED HEATING PIPES and RADIATORS. 
EJECTOR CONDENSERS for all kinds of Steam Engines. 





Patent Injector. 

rakes Water at 106 F, PULSATORS (Direct-acting Steam Pumps). Patent Steam Trap. 

and delivers it above ; é Works with any pressure. Will 
a sae "es meters xo i é&&c., OM APPLICATION. Discharge sr ee Level. 











GUEST, KEEN & NETTLEFOLDS, LIMITED, 


BIRMI INT G HAM, 
MANUFACTURERS OF 


WESTON'S DIFFERENTIAL RATCHET BRACES 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS, 
(METAL THREAD SCREWS & SHANKS, CLOUT NAILS, — 
- SQUARE AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 









WESTON'S PATENT 
DIFFERENTIAL RATCHET BRACES 





VESTON’S PATENT 
DIFFERENTIAL RATOHET BRACES, 
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GRESHAM'S PATENT | INJECTORS. 











© = 
3 © 
a ¢ 
—" _— 
3 é 
Fig. 4. SELF-ACTING. Fig. 2. SELF-ACTING. Fig. 8. SELF-ACTING. GIFFARD. 


GRESHAM & ORAVEN, Ltd., MANCHESTER. 


* LARGEST AND OLDEST MAKERS OF INJECTORS AND EJECTORS IN THE KINGDOM. 
LONDON OFFICE: 10, CANNON STREET, E.C. 6159 








RANSOMES, SIMS & JEFFERIES, LD. 





























ORWELL WORKS, IPSWICH, »0 9, GRAGEGHURGH STREET, LONDON, E-. 
JOMN TUL..1.1S & SON 


ST. ANN'’S LEATHER WORKS, GLASGOW. LIMITED. 




















oa 

op PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. - 
H ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. Ox 

O * Strongest, Most Stretchless, Most Wiebe Belt in the Market. TAPER CONE and QUARTER TWIST DRIVING. qj > 
36 ey af ae f a = bees = aN \ \ i >? 
eu hah bebe El. kok i 
+ oe eae +O MERE AN 27 
O— | Om 
oc u. 42 
On NSIS SEA SONS ab Abs EEE SNS — 
gy aie DONT, FORGE 2s 
4a THIS OF 
<il ee mir 
s~ muitins Dinaeitmetea ee "NEW PATENT. N= 
rer Smut Nareriraorsaraareia ae mea accra tee _ Ae mind ce ted reacties" 


——- LEATHER LINK CHAIN BELTING ARCHED TO SUIT THE serena OF ANY PULLEY, IS THE BEST POWER- TRANSMITTING BELT IN. THE MARKET. 
Illustrated Price Lists on Application, 
LONDON— Shippers Warehouse: Mr. oe ys AE Ne Dake Se sry EC. MANCHESTER— Mr. JAMES SCOTT, 9, Fe ag el Baal. 
4 t. te, E.C BIRMINGHAM VID M, 17, Can: 
NEWCASTLE_ Mr. J JOHN BERKLEY, 96; Wostgate Heck ~~ eS LE EDS Mr. CHARLES: BEST, 10, yey Street. : 
MANUFACTURERS OF #88°E>. Ans cmon ara UNION BELTING. 3g 0382 





WAREHOUSES 
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Mega of  SEEENS, ACID STEEL 


Also SHIP and BRIDGE PLATES, ANGLES, BULBS,. CHANNELS, ROUNDS, SQUARES, TEES, ZEDS, &c. 
BILLETS of dead soft ‘quality; and for wire and springs of special quality... from any grade of carbon; also SLABS. 


on... THE GLASGOW IRON & STEEL €O., Ltd., Wishaw, Scotland. 




















PORTABLE BREAKING-DOWN FRAME, with iron 

framing, for sawing timber in the. forest and in places 
difficult of access. This machine, worked with a circular 
saw bench, is specially useful for cutting, forest timber, into 
railway sleepers. ; 


Will carry 12 saws, and take trees ofthe largest 
diameter. Quickly and easily érected, or ‘dismounted. Can 
be carried on an ordinary wagon. 


«* Zz. 


Thos. Robinson & Son 











WOODWORKING ENCINEERS, Ltd., 
ROCHDALE; ENGLAND. 








Pratt & Whitney Special Process Taps are made uniform, and have 
one-third longer life than any other made. 








TAPS, DIES, REAMERS, 
RATCHET DRILLS, LATHE 
TOOLS, MILLING CUTTERS, 
BOILER PUNCHES, 
DIE STOCK SETS, 

TAPER PINS, &c., &c. 


PRATT & \ WHITNEY 60., — Conn., U. S.A. 

















AGENT LONDON, E.C.—Buck & Hickman, Ltd., 2 & 4, Whitechapel Road. ee SWEDEN.—Aktiebolaget V. Lowener. 5433 
s LONDON, .S.W.—Nilés-Bement-Pond Co., 25, Victoria Street. PARIS.—Fenwick ,Freres & Co., 21, Rue Martel. Agents for’ 
*s COPENHAGEN, DENMARK.—V. Lowener. France, Belgium and Switzerland. 

THOS: ‘ CHATWI IN, ST. TINDAL STREET, a 


HIGH-CLASS TOOLS, - . 
Stocks, Dies, Taps, & Rimers; Improved SCREWING MACHINES for Hand & Power, 


Standard Cylindrical Gauges, Surface Plates, Twist Drills, Milling Cutters, Cut Gears, Spanners 
and Wrenches. Patent Tube Cutters, Tube Wrenches and Vices, and General Tools. 


Sole Maker of W. Jones's Patent Pipe Cutter for Mains—up to 36 in. dia. 
: : ESTABLISHED OVER HALF A CENTURY. 


‘I —_— usted 2 AND MANUFACTURER or — 
§ 
& 
P 
# 


caret 


aS deh oee, 


tere 
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MANUFACTURERS OF 


NIC AISE sDELGUVE RAILWAY CARRIAGES and WAGONS of all Descriptions. 
RAILWAY IRONWORK. WHEELS and AXLES, ,,, 
(secrete Anonyme), TURNTABLES. SWITOHES. D CROSSINGS. PATENT BREAK-DOWN CRANES, 


LA LOUVIURE, BELGIoM™. P 
LONDON OFFIOH: ARTHUR W. NYH, 110, Cannon Street, #.0.] BRIDGES, PIERS & STRUCTURES inSteel ortron. 


HENSCHEL & SOHN, 


GASSEL, Germany. (Established 1817.) 




















ANNUAL ont 400 LOCOMOTIVES. -—— 7000 LOCOMOTIVES BUILT. 
fe i OW VESsS of every description. for Main and Branch Line 
Designs i>, Mines, Pioiintione, Indust meager Contractors, Stree! 
A. Railways. motive Boilers, and all other spare parts for Locomotives, 





- WENSGHEL & SOHN; ABT. HENRICHSHUTTE, HATTINGEN (Westph.): 





Angle Iron, Tube Mills for boiler tubes, Gas Steam Pipes, Stee] Foundry. 
S$ for CO. 





a es cae terete _ GENERAL AGENT :— 6650 








FOUR-CYLINDER COMPOUND EXPRESS LOCOMOTIVE. Mr. OTTO GOSSELL, 110, Cannon St., London, , E. C. 





Blast Furnaces, Coke Ovens, Puddling Furn Rolling Mills for boiler and fine plates, 
Manufacturers = eee- WE, ED ERIES. RIVETED DRUMS. 





-EHRHARDT & SEHMER, SAARBRUCKEN, GERMANY. 


GAS ENGINES 


ROLLING MILLS, PUMPING MACHINERY AND BLOWING ENGINES. so» 





100 uP. TO SOOO BF. - —- UP TO 2OOO BP. IN ONE CYLINDER. 





Sole Representative for United Kingdom: Ss. V. CLIREHUGH, M.Inst.C.E., 4, Queen Victoria St., E.C. 








THE SOCIETY OF GERMAN RAILWAY MANAGERS 
awardéd to the Inventor, HAGANS, the FIRST PRIZE HAGANS LOCOMOTIVE WORKS, ERF RT, GERMANY. 


OF 7500 MARKS for this Type of Engine. 


BOGIE LOCOMOTIVES FOR SHORT CURVES. 


This Locomotive is not Double, having only one aan, two high-pressure 

Oylinders and no removable Tubes. All parts are strong and simple. ‘The 

es can also be built as two or four Cylinder Compounds (both as Tender 

kk Engines) up to the largest dimensions, also with six-coupled Axles. 
Truck in front or at rear. 

A large number of these Engines have been built to Narrow and to Normal Gauge. 


1446S Engines for Normal Gauge 
for the Prussian Government and other Railways, with four or five Ooupled 
Axles, and weight available for adhesion to 70 tons. The Haeans LOcomorivs 
has also been built for the Narrow Gauge Tasmanian Government Railways. & 
t further particulars, and for Licences, &c., address the Lacsmeaive : 

; also for particulars of another Bogie ‘Locomotive System for short curves, 
with fc four or five a pa bee ee on Soe truck axles, coupled in the usual manner, BOGIE LOCOMOTIVE WITHOUT LEVER. 

t lever and without removable tubes. Equally suitable for high- = BR 

All Axles, including Truck Axle, Coupled. 


5/5 COUPLED TENDER LOCOMOTIVE. and compound locomotives. 

















‘BEYER, PEACOCK & CO., 


LIMITED. 
London Address: nih, a ies inser, 8.07 Works Telegraphic Address: artes, 
nie nmin Gorton Foundry, Manchester. "iors 


Telephone ma 746 and 747 Weitminater. 
ESTABLISHED IN 1854. 


LOCOMOTIVE ENGINES 


ADAPTED TO EVERY GAUGE AND VARIETY OF SERVICE. 
Also ELECTRICAL LOCOMOTIVES and MACHINE TOOLS. 


CRANE LOCOMOTIVES FOP | pen mn MACHINES 
LIFTING AND SHUNTING. A SPE 5 


—_—__—_—_—— 


—_————— 


ALL TOOLS ELECTRICALLY 
DRIVEN IF REQUIRED. 

ALL PARTS OF THE ENCINES 
AND MACHINE TOOLS ARE 
MADE ACCURATELY TO 
STANDARD =— ~ ; 


RACK RAIL LOCOMOTIVES, . 
YARD. ENGINES, &o. 

WHEEL AND OTHER LATHES, 
MILLING MACHINES, DRILLS, 
PLANERS, nerTes &o. 














WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF: EXCELLENCE. Goo 
| STEEL FOUNDRY fer casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. 





Ree 
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MANNING WHADLE:-& Oe 


BOW MN Ei step wo REHsS, Leaps, au 


Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in. Oylinders, of four or six wheels always in stock or in progress. 
Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photos, and Prices on Application, and Special Designs sent on receipt of particulars of requirements. The“ ABO” and “The Engineering Telegraph Codca” used. 


BALDWIN LOCOMOTIVE WORKS. 


_ Broad _ _ Single 
mt LOCOMOTIVES. ..zzizi: 
Gauge and Compound 

Mine, Furnace and Industrial Locomotives. Electrie Locomotives with 


Westinghouse Motors and Electric Trucks. 
Grand Prize and Gold Medals awarded by the Louisiana Purchase Exposition. 


Burnham, Williams & Co., Philadelphia, Pa., U.S.A. 


Cable Address : “Baldwin,” Philadelphia ; “Sanders,” London. 6508 
General Agents :—Messrs. SANDERS & C0. 110, Cannon , LONDON, E.@. 




















































“AMERICAN LOCOMOTIVE ‘COMPANY, 


GENERAL OFFices: 25, BROAD STREET, NEW YORK. 


BUILDERS. OF 


LOCOMOTIVES | 


FOR ALL. CLASSES OF . SERVICE. 


SCHENECTADY WORKS 
BROOKS WORKS 
PITTSBURGH WORKS 
RICHMOND WORKS 
COOKE WORKS 
RHODE ISLAND WORKS 
DICKSON WORKS 
MANCHESTER WORKS. 


CABLE ADDRESSES : 


“LOCOMOTIVE, NEW YORE.” 
“BIVAD, LONDON.” — 6386 





Built for fhe Cape Government Railways. 


LONDON Offices: 26, VICTORIA STREET, WESTMINSTER,. S,W. 


LOCOMOTIVE TANK ENGINES 


Specially Designed to suit: any Gauge of Railway. 
- ALSO MAKERS OF VERTICAL, CORNISH: AND LOCOMOTIVE BOILERS. 


Estimates Supplied for Loco, Engine and Boller Repairs. 
PRICES, DESIGNS AND SPECIFICATIONS ON APPLICATION. 


THOMAS GREEN. & SON, Ltd, 
_ Smithfield Works, LEDs. 


NEW SURREY WORKS, SOUTHWARK -STREET, LONDON, S. eed 
—— Piease Write for List E 2, —— 


AVONSIDE ENGINE COMPANY, 


— TOL, England. 



























FOR. IMMEDIATE 


DELIVERY. 


Also others from 6 in. to 17 in. Cylinders. 














Cylinders 14 in. dia. by 20in. stroke. — Tractive Force 12,200 Ib. 2. __. Telegraphic Address: “WALKER; BRISTOL.” 6439 
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; nOWSAN fl NEW IMPROVED. 


SUCTION PLANT 


Pe FOR MODERATE POWERS. 
HEATING & FURNACE WORK. 
ane eee im BME LILO OF PLAN 
80, VICTORIA STREET, WESTMINSTER, LONDON, cw. j FOR LARGE POWERS. 


TUBES JOHN BROTHERTON Limrreo. 


























— MAKERS OF ALL KINDS OF — 


TUBES and FITTINGS for Engineers, TAPER TELEGRAPH POLES, 
eM PATENT FLANGED JOINT TUBES for MINING PURPOSES, 


REFRIGERATOR COILS, ,, | 
r ITTINGS IMPERIAL TUBE WORKS, woLveRHAMPToN. 
ROBERT STEPHENSON & CO., LIMITED, 


T.ccomotiwe Builders, DARLINGTON. 





























ESTABLISHED AT NEWCASTLE, 182i. NEW WORKS OPENED AT DARLINGTON, 1902. 
LONDON OFFICE: i eS WORKS: 
Sanetuary House, | # . Telegrams : 


Westminster. “ROCKET, DARLINGTON.” 


Telegrams: Nat. Telephone : 








“ALTISCOPE, LONDON.” No. 200. 
Telephone: ABC Code used. 
No. 650, VICTORIA. 
LATEST. METHODS i 
OF PRODUCTION. | PROMPT DELIVERY. 


LOCOMOTIVES FOR ALL GAUGES AND EVERY VARIETY OF SERVICE. 


WROUGHT-IRON ion 


QUALITY, FINISH and TRUE 
& CO., 











RUNNING. 


LARGE STOCKS: 


Special facilities for Immediate Delivery. Engineers, 


BIRSTALL, Nr. LEEDS. 





WELL ADAPTED FOR EXPORT: 
ARE LIGHTER THAN CAST-IRON. 
STRONGER, SAFER AND MORE 
EFFICIENT. THAN. WOOD, AND . 
UNAFFECTED BY CLIMATE. 


PRICE LISTS AND DISCOUNTS ON 
APPLICATION. 








6743 


Telegrams’ - PULLEYS, BIRSTAL- 
Telephone - No. 36, BIRSTALL. 
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NOTICE. 


“ENGINEERING 


BEGS .TO ANNOUNCE THAT AN 


AUTOBIOGRAPHY 
SIR HENRY BESSEMER, 


Kt, F.R.S., 


Is now in the Press, and will be issued shortly from these Offices. 




















Se 


The book will be illustrated with some 50 plates and numerous 
other engravings, will contain about 450 pages of text, &c., and will be 


strongly bound in cloth, demy 4to. 


The price has been fixed at 16s. nett. 





As it is anticipated that there will be a great demand for this 
Autobiography, to make certain of securing copies it is desirable that 
orders should be sent to the Publisher, accompanied by a remittance 
for the number of copies required, as early as possible. 





| LONDON: | 
Offices of “Engineering,” 35 & 36, Bedford St., W.C. 
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HGH “SPEED "NOBELESS” ENGINES. 


Absence of Vibra ence of Vibra Vibration. 
FOR PUMP, DYNAMO, 
and FAN. 


John Smith «6° 


Grove Ironworks, 
CARSHALTON, SURREY. 
Gurrn, Exourxes, Canamazecs. 

Telephone: 56, 8urrox. 6873 


SAMUEL PLATT WEDNESBURY. 


a .*, 


Platt's Patent Dust-Proof Self- — 
and Swivelling Plummer Blocks. 


LENGTH OF BEARING SURFACE 3} TIMES THE DIAMETER. 














ALL SIZES IN STOCK. Write for Particulars and Prices. 2870 


300 Tons of Turned and Polished Steel Shafting IN STOCK. 


4alao SHAFT FITTINGS.- 


ARC LAMPS LTD. 


Direct Current. 

















Alternating Current. 


Any Number in Series. 


Series Circuits. 


Parallel Circuits. AnyNumber in Parallel. 


Interior Lighting. 


Street Lighting. 











PATENT ENCLOSED. 6176 


Head Office: Crown Buildings, 62, Old Broad St., LONDON, E.C. 


‘““MANAGEMENT, LONDON.” 
2967, CENTRAL. 


Telegraphic Address: 
Telephone Nos.: 2369, LONDON WALL. 


BOURDON'S :G2c2=): GAUGES 


Made at the Works of the Inventor and Patentee in Paris. 


REVISED PRICE LIST. 


Mr. BOURDON having made important modifications in the prices of most of his 
Gauges, a new Price List has just been issued and will be 
forwarded free by post on application to the 


SOLE AGENTS, 


NEGRETTI & ZAMBRA, 


OPTICIANS, HOLBORN VIADUCT. 
Mr. BOURDON is now in a position to supply the latest Admiralty pattern Gauges. 


Mr. BOURDON cautions persons using 
Steam Gauges that a large number of 
very inferior instruments are sold, 
bearing his name, which are not of his 
manufacture. 


Works: 220, NORTH. 














Telephone No. 583 (Holborn). 
Telegraphic Address: “NEGRETTI, LONDON.” 












“HOBWAYLITE ” 


SHEET PACKING. 


Best Material for Steam, Hot Water, and other Joints. All Classes of Engineers’ Stores, 


HOBDELL, WAY & CO., Ld. 


68, eirsiaeite FRIARS, 
FENCHURCH STREET, LONDON, E.C. 
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DEEP WELL PUMPS. 
PATENT EAST FERRY ROAD 
ENGINEERING WORKS 
PNEUMATIC COMPANY, LTD., 
MILLWALL, LONDON, E., ~ 
GR. AIN MANUFACTURERS OF 
RIGG’S PATENT COAL TIPPLERS, Crane “#8 
ELEVATORS. Weighing Machines. 








Aso SOLE AGENTS FOR Od 1797 


Ritchie's Patent Liquid Compass. 








OEKING & C°. DUSSELDORF, 


Steel Foundry, 


Prepare Martin joe . of all kinds, 
Steel Casting Ss ROUCH AND FINISHED. 








Shafts, Couplings, Foundation Plates, Panne, Beles Ong Wheels, Sepecad burt dn, | 
For Engineering Works, Shipbuilders, Bridge Building and ELECTRICITY WORKS. 


Gear Wheels, Castings for Dredgers and Ships, Castings for Pumpe, Boiler Mountings, Dynamos 
and Motors, Hydraulic Presses, Bridge Supports, Brick Moulds, Wheels and Axles, &. 652° 














Representatives: TOLCH & CO., Fulhim, LONDON, 5.W. 
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“LITTLE GIANT’? 
TURBINES, MOTORS: 
PELTON and WATER WHEELS, 
GOVERNORS, RAMS and PUMPS. 
FLOUR MILL, GRAIN, COFFEE and 
RICE MACHINERY. 





Sole Manufacturers :— 


Ss. BHowrinBHs Co., 
64, Mark Lane, LONDON. 6695 


PATENT 





OR COUPLING. 


= Upwards of 200,000 HP. 


_successfully at work. 


SUITABLE FOR HIGH OR LOW SPEEDS. 


Sole Makers: 


Cowlishaw, Walker & Go. 


LIMITED, 


ETRURIA, STOKE- ON-TRENT. 
59 ANTI- 


"EYRE’ reoron METAL | 


USED biscad ans, pcg or BEARINGS. : 























Will outlive any other alloy of this description under similar work. 


THE EYRE SMELTING CO., LTD., 


58, NEW BROAD STREET, LONDON, E.O. €60: 


Terzcrams: “EYRISH, LONDON.” Txizrnons No.: 928, LONDON WALL. 


STEAM CRANES, = 
A. OVERHEAD ELECTRIC. CRANES. 

















a 
SSS SS eS 


ELASTIC GLUTCH| 


zZzAD KE Gt’ Ss PORTABLE 
RAILWAYS 


Save Ee@’/, in 
; labour. 


PROMPT DELIVERY FRCM LONDON 
STOCK. 








Estimates and meee Catalogue Pos 













, "BUFFALO" Wa INJECTOR 


TAKES HOT WATER. 





ieetente ed Catalogue with prices and full particulars 
of both classes of Injectors and Tripp’s Metallic 
Packing on application. 


GREEN & BOULDING, Lid., 


ENGINEERS, 
28, New Bridge Street, London, E.C. 





J 
OVERFLOW 


SUCTION 


Telegrams—‘‘ TEMPERATURE, LONDON.” 
pe nye 2455, CENTR AL, 


KING’S PATENT CLUTCHES. 


FRICTION 
COUPLINGS 


AND 


PULLEYS 


Made in 8 Sizes, from 
5 to 1000 HP. for 
Electric Haulage Gear, 
Gas Engine Drives, &c. 











PRICES AND PARTICULARS ON 
APPLICATION TO— 


| HLJLHLKING 60. 


Engineers, 








Nailsworth, Glos. 
6306 
| AGENCIES: 
Lowcow: P. 8S. Burr, 85, Grace- 
church Street, E.C. 
DunpDEE: hy C. Doveras & Co., 41, 
Reform Street. 
BompBay: “ Furpoons1 & Bp 
aoe es 
—_ m K, Woop, 30. 
Photo of 200 HP. Clutch. wen née ‘id tre 4 


AIR COMPRESSORS 


AS SIMPLE VARIOUS 
AND SIZES 
COMPOUND. IN STOCK. 





FITTED WITH SCHRAM’S IMPROVED INLET AND OUTLET VALVES FOR GIVING THE 
HIGHEST EFFICIENCY. 


ROCOE DEILZ.LS. 
“ OPTIMUS” Patent COMPOUND (?. J. Ogle’s Patent.) 
““SCHRAM” IMPROVED (for Air or Steam). 














1 |ISCHRAM, HARKER & CO., 


CANNON STREET HOUSE, LONDON, E.0. = #7 





1, COLES, 2%, Derby. 


Telegrams—"“ SOHRAM, LONDON.” .1., A.B.0, and The Engineering Telegraph Codes used, 
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Chadbarn’s (Ship) Telegraph Co, FIRE OFFICE oe ESL em 
Successors to ai a ' eo 
CHADBURN & SON, 68, THREADNEEDLE STREET, B.C. \herekere sa 
{Be gees aes MASON = ae Peeps 
PATENT LTD., Branch Offices | 332, Oxford Street, W. Stone Break ' : oa 


“DUPLEX GONG” TELEGRAPHS 


“LATEST IMPROVED” ENGINE TELEGRAPH, 
BRIDGE With Hand a and Automatic 
TRANSMITTER Rep 
Showing on Bridge Dial nee Working 
Ahead or Astern. 





" BRIDGE TRANSMITTER. 






peu RN a 
ont arth = SOu 
PATBATEES £ (MANUFACTURERS 


Livénpoo 
“ua” 





DUPLEX GONG. 


ENGINE-ROOM { Deep Gong for Ahead. 
INDICATORS. Shrat Gong for Astern. 
Also— 





STEERING TELEGRAPHS. “LOOK-OUT” 
TELEGRAPHS. DOCKING TELEGRAPHS. 
TACHOMETER—REVOLUTION INDICATOR. 
Showing at a Glance the Number of Revolutions per 
Minute. 
Over 8000 Vessels fitted, including British ana 
Foreign Navies and Mail Steamers, Yachts, &c. 


OHADBURN’S PATENT ENGINE COUNTERS. 
SOLE PROPRIETORS AND MANUFACTURERS OF 


BASSNETT’S patert SOUNDER 


Latest Patent No. 24,916, Dec. 28th, 1898. 
NONE OTHER GENUINE. 


TELEGRAPH WORKS: 


11, Waterloo Road, Liverpool. 


GLASGOW: 4, Finnieston Quay 





: egal 
LONDON: 105, Fenchurch Street. 
EXHIBITION AWARDS: 6491 





The Sito pars 
FUNDS IN BAND - 


ly Fire 


orid. 


in London {z Chancery Lane, W.C. 
42, Mincing Lane, E:C. 


£2,5356,800. 








CHAS.M: NE! 
MAKER 


INWIRGPARK IRONWOP © 


GLASGOW. 





On Admiralty and War Office Lists. 
Telegrams: ‘“* Macwarn, Guaseow.” 


Weldiess Wrought Steel ane = 
superior to those 


Bottom Flanges for = le or Double Rivetting. 


GHARLES McNEIL, 


Hydraulic Stampings ‘a Forgings, 


KINNING PARK IRONWORKS, 


270, West Scotland St., GLASGOW. 


are very 
those which are cast or 
weldes. 6762 


and Curved to suit diameter of Boiler. 


SAFE, STRONG, DURABLE and LIGHT 








SRaNDor STREET LEICESTER 


N. SUMMERSCALES & SONS, Li. j> Thgaie, Foandry, 


Loxpox Orrice: Chiswell House, 1388, Finsbury bury Pavement, | BO. 

















HORIZONTAL and 
VERTICAL TYPES. 


LAUNCH 


(Oil, Spirit, 
or Alcohol). 


Lenden Showrooms— 
Telegrams— 


“*NORNODESTE, LONDON.” 
Telephone—836, BANK. 





ENCINES «3 


87, QUEEN VICTORIA ST, 
E.O. 


10 B.HP. High-speed Oil Engine combined with Dynamo, 
Barton 


Engine Works, 
«3 PATRICROFT, 


L. GARDNER & SONS, 11a 


OIL, GAS, SPIRIT anD ALCOHOL ENGINES, 


















DUBLIN.—Bairp sn & Ton, Talbot 


CE. — ).. 
11), D’Asniéres, Asniéres 
e 


— BIgBERSTEIN and 
Goxpicxs, Hopfensack 19, Ham- 


BELG UM, Alamar Fus, Rue 


Basse 7 
SOUTH AFRIOA.—Harvey&Co., 
P.6, Bon Buildings, Johannesburg, 
Box 953; and at Durban 


East London. 
uA. —VAN DER — & _ 
wae ania oa 


SHIELDS, Custom House 

.P. 0. Box 259, Wellington. 

.—Roserr G GuTERir, 

, Clarence Street, Sydney; 

| at Melbourne, Brisbane 

and Adelaide. 

INDIA.—Burn & Co., Litd., 

Howrah Iron Works’ Calcutta. 





Telegrams— 
“THEOREM, PATRICROFT.” 
Telephone—48, ECCLES. 


MANCHESTER. 


Hall 














MANUFACTURERS 





LONDON MANAGER— 


CATALOGUES ON APPLICATION. 


Telegraphic Address— 
‘RICHARDS, 


MACHINES. 





LONDON, P .-E. COAST, AMSTERDAM 
FIGHERIES, ‘Aevhvenr, LIVERPOOL & HAVRE. 


OF .. 


HIGH-CLASS 


MAGHINE TOOLS. 


ALTRINCHAM.” 
Telephone—No, 14, ALTRINCHAM. 

List of our Specialities : 
PATENT SIDE PLANING MACHINES 
PEARN’S FACING AND BORING 


BORING AND TURNING MILLS, 


With New Patent Positive Feeds. 


AIR<COMPRESSORS. °° 


AUSTIN H. HOPKINS, 9, Ranelagh Mansions, FULHAM, S.W. 
SOLE AGENTS FOR SCOTLAND— 


MITCHELL GRAHAM & SON, 46, Buccleuch Street, EDINBURGH. 


tt 


GEO. RIGHARDS & GO., LTD., 


BROADHEATH, near » MANCHESTER, 
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City of Glasgow Corporation Main ee: 


Messrs. D. and A, Home Morton, C.E., he 





A. B. McDonald, Esq., C.E., Engineer. 








Interior of 
SEWAGE CATCH PIT 
at above works, 
showing Girders, — 
Cantilevers, &c., as 
coated with 








PATENT 
‘* BITUMASTIC ” 
ENAMEL. 
: NEWGASTLE-ON-TYNE, sicaee; LONDON, LIVERPOOL, 





Dalmuir Outfall Works ores Buildings. 








Girders, Tanks, &c., 
in Sewage Works, 
where corrosion is 
liable and renewal 





difficult and — 
CO. LTD. - 
CARDIFF, HULL, BIRMINGHAM, &c. 














DUPLEX LEVER 


PUNCHING 
BEAR, 


With YOUNGS’ Registered Pattern ted No. 331,257. 
Write for List No. 108. 


YOUNGS, 


Ryland Street Works, 
BIRMINGHAM, enctano. 















y D 








Telegrams: ‘PENMAN, GLASGOW ” 
ABC CODE. 











j PENMAN & CO. 


Caledonian Boiler Works, 
GLASGow . 
LONDON OFFICE — 
Leadenhall House, 
101, Leadenhall St., E.C. 


MAKERS of ALL TYPES of 
HIGH-PRESSURE 


Steam Boilers, | Fl 
In IRON and STEEL. 


River HOLES drilled after the 
plates are bent into i 











in pee plates for flues bored out 

and turned up on outer edge. 
P. & Co. have ee most com- 

alete Machinery in the Trade. 





Always a number of New Steam 
Boilers ready for 63872 
IMMEDIATE DELIVERY. 





ELECTRIC oR F A N S 
ey. || BELT-DRIVEN 
: ENAMELorsoLution |\¥ames Keith & Blackman 
for all Steel and Iron COMPANY, LTD., 


a 


A LONDON Avenue, 
LONDON, E.C. 


BRANCHES AT 
MANCHESTER, GLASGOW, 
LEEDS & BIRMINGHAM. 

: Works: 6961 
TRADE MARK LONDON & ARBROATH, 


ELECTRIC 
WELDING 


ALL SYSTEMS FOR 
ALL PURPOSES. 


Sole Owners of the Thomson Patetits 
in the United Kingdom: _ 


The Electric Welding Go.,Ld., 


28, BASINGHALL STREET, 
LONDON, E.C. 











” | Engineers’ Office:—50, QUEEN ANNE'S CATE, 8.W. 





WAYCOOD 
LIFTS 


ELECTRIC, 
HYDRAULIC, 
PASSENGER, 
GOODS. 


LIFTS 


FOR 
PUBLIC 
BUILDINGS, 
WAREHOUSES, 
HOSPITALS, 
HOTELS. 83 


Catalogues and Estimates 
Gratis. 











FALMOUTH ROAD, 
LONDON, &.E. 


Pr “STOLL wo 
ELSCHNER 





G.m.b.H., 


LUBRICATORS. 





LARGEST FACTORY 


FOR ALL KINDS OF 


LUBRICATORS © 


AND 








Steam Traps. 
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THOS. RYDER & SON, 


TURNER BRIDGE WORKS, 
Tonge, BOLTON. 


HIGH-SPEED LATHES, 


HEAVY CUTS. #i7| 





SEE ADVERTISEMENT ALTERNATE WEEKS. 


MALLEABLE 


JRONASTEEL CASTINGS 


ENGINEERS &] 00LMAKERS 


TO MACHINE CL EAN &B 
ALL OVER 


PARKER FOUNDRY C° DERBY 


ON ADMIRALTY LIST 


RIGHT 








GOLD MEDAL AT INVENTIONS EXHIBITION. 
Morton’s Patent Extended for Great Merit. 


# Ejector ( “eer 


Pumps. 
Has no moving parte. 
26 to 60 per cent. of Steam Saved. 
Not liable to get out of order for 


years. 
Repays ite own cost in a few 
months. 


REDUCED PRICES. 


A. F.-CRAIG & 60, 


LIMITED, 
PAISLI DY, 
Sole Manufacturers and 
Successors to 


Alexr. Morton & Thomson, 
GLASGOW. 5360 
Lowpon ADDRESS :— 


97 Queen Victoria 8t.. B.0. 


JOHN BELLAMY, L° 


Engineers & Boiler Makers’ 
MILLWALL, LONDON ‘ 


Telegraphic Address : “Bellamy, London.” 
Telephone No. 157, Eastern. 











High-Gss BOILERS of all types 





Aa BRE V OL. OO TrON 
in speeds is embodied in this Lathe. When surfacing’ work the speed of spindie 
alters AUTOMATICALLY as the diameter being turned becomes smaller. 




















We have these Lathes at work. COME AND SEE THEM. 6449 


=|JOHN L LANG & SONS, JOHNSTONE, near GLASGOW. 




















Spring Gardens Works, 
yy DUDLEY. 


WILKINSON & C 





— MANUFACTURERS OF * — 

ANVILS, VICES, HAMMERS, JOINERS’ BENCH SCREWS AND FLOOR CRAMPS; AUSTRALIAN, CAPE 

AND NATAL BRAKE SCREWS, CAPE WAGON JACKS ; WROUGHT-IRON RIGGING SCREWS, &c., &c. 
w PLEASE ADDRESS IN FULI. ~ 





CARPENTERS 
SENCH, SCREW 





VIGE BOX & PIN 








CAPE WAGON JACK 
(CAST BODY) 










NATAL BRAKE 
ENDS & HANDLES WITH GLANDS) 










ness 
LONG NATAL BRAKE - 
(wirn GLAND) 











,N®° S4 Ness 
WROUGHT IRON RIGGING SCROWS 


PRICES UPON APPLICATION. 






LONG NA NATAL 
(WITHOUT GLAND) 


HESTABLISHHDD 1826. 





We make three qualities of Anvils and Vices, but our Speciality is BEST WARRANTED Quality. 
Anvils of every Shape for all Markets and all Trades can be made to Sketch and Special Particulars. 





Tanks, Cisterns, Cylinders, &o. 


ANVILS RE-STEELED AND REPAIRED. VICES REPAIRED. 





adbeast a 











pees. - tia 
se ae tile. 
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MARSHALL, FLEMING & JACK, MOTHERWELL. 











































QVERHEAD ELECTRIC GRANES. © Loco. Steam Cranes.” 


CHAIN BRAND_.« 


Are made from Pure Canada Corundum 
eg ege. 4 
by the Vitrified Procses. 

Corundum is the hardest substance in the world, the diamond excepted ; chemically 
it is alumina—oxygen and aluminium in a crystalline form. Emery is an impure 
form of Corundum, It contains about 20 per cent. to 40 per cent. of Corundum 
(free crystalline alumina), the remaining 60 per cent. to 80 per cent. being oxide of 
iron; silica, &c., and also combined alumina, which last has no eutting power. - The 
20 per cent. to 40 per cent. (the Corundum) cuts, while the 60 per cent. to 
80 per cent. rubs and burns. This is why an emery wheel will glaze ; it is why 
it will destroy the temper of a steel tool. Corundum itself is a-cold cutter, it takes a 
clean bite without rubbing. This is why Chain Brand Corundum Wheels are 
superior in every way to Emery Wheels. 


WRITH FOR CATALOGUE. 


The Fairbanks Company, 


78-80, CITY ROAD, LONDON, E.C 


NNENTHAL & CO., 


CHUCKS 


AND HEAVY WORK. 


























6440 





GLASGOW Office: 
9, Howard Street. 


SELIG, SO 


WHITON’S 
















FOR LIGHT, REGULAR, 





The use of high-speed steel wth its heavy cuts and big feeds has put far greater strains on 
chucks than most of them were intendd for, and the result in many cases has been that full advantage 
could not be taken of the rapid redution possibilities of this modern tool steel. In Whiton’sih 
pattern chucks the tremendous strain which would be put on them were anticipated, and they»were 
so redesigned and strengthened thatthey are to-day safely nd accurately driving work at speeds 
and cuts which reach the limit of endrance of the best tools. e029 













This a) 
ciency 


operated by an unskill 


Wnen Seige 
be soften 


gallon of the’ water in’ glaas 
carriage paid. 


The BAKER 


Oil Separator 


For EXHAUST STEAM. 






The efficiency of this Separator is found in practice 
to be far beyond that of all rivals. 

All our recent, installations, including the Electric 
Power Stations of the Metropolitan, London United, 
Leeds and Bradford Corporations, and other large 
Stations, only leave ONE-FIFTH of a grain of oil 
ag gallon of condensed water, or one t of oil 
in 360,000 parts of water, and ‘this result is obtained 
without the bother of precipitation ‘by chemicals, 
filtration, or any further expense, attention or trouble 
whatever, 

-CAUTION.—We are frequently having our atten- 
tion drawn to Separators made in tation 
of ours, and ay eae from our drawings, 
of which thousands have been issued. 
resemble ours externally, and 

t any firm 


These 
we should 


oO . ° 
Bak: or against anyone not. dul 
authorised us the same. . < 


The Baker Separators are in uso in most of 
the principal Electric Power Stations in Great Britain 
and the Colonies with engines of 


300,000 aggregate Horse-power. 


The BAKER 


Water Softener 


For 500 to 50,000 Gallons per Hour. 



























paratus combines the highest possible effi- 

ith simplicity of construction. 

Our object is to supply a Softener which can be 
workman at a low cost, which 





is perfectly continuous in action, and which only 
requires a short time dail 
n 

automat 


for supplying with the 
but otherwise is perfectly 


softening mate 


The first cost is lower than that of other 
t owing to the absence of complicated 
but the operation of every part is perfect. 
, state Bo pero Aap he md per et to 
copy of recen ysis, or send one 
‘glaas or stoneware bottles, 





For Catalogues and Prices apply to 


BAKER'S PATENT 


APPLIANCES 60., Lto., 


Melrose St. Works, SCARBOROUGH. 





85, Queen Victoria Sfeet and Lambeth Hill, LONDON, E.C. 





Telegrams—“ Patan, Scarsore’.” 6808 
Telephone—0194, SeARBORO’ 












se : 2 
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anc tiene Mmm sujuiiiiiieiinnnenhinmmpensttersi1. calli] MNNMORNAMTS! i TcMTTHEE TL tsar EMMPNNE 











Nat Tet 2362 
CODE A.B.C.4%th 






TELEGRAMS:: 
“PRESS) LEEDS. 





BROWN & CO. (BANKHALL), oe Globe Works, Bankhall, LIVERPOOL. 


HICH STRAIN FLEXIBLE STEEL WIRE ROPES ano PATENT LOCKED WIRE ROPES “vIRES, EIVERPOOL.” 


ENGINEERING PURPOSES. 



































es RANSOMES & RAPIER, L’. 


32, Victoria Street, LONDON, S.W. 


MAKERS OF 


Ne Se | CRANES, 
WINCHES & CAPSTANS, 
‘STONEY ”’ SLUICES. 














TANKS, WATER CRANES AND PUMPS. Works: 
: . 7 TURNTABLES AND TRAVERSERS. Waterside Ironworks, 
o}-208 ELECTRIC COALING CRANE HYDRAULIC BUFFER STOPS. Be: rem = 











“SILVERTOWNowncnabasbet ens 
SWITCHBOARDS, CABLES, &o. 
_THE INDIA-RUBBER, GUTTA-PERCHA & TELEGRAPH 
WORKS COMPANY, LIMITED, ' 
ELECTRICAL ENGINEERS AND CONTRACTORS. 


Offices: ‘‘ SILVERGRAY, LONDON.” 


Telegrams 
- Works: ‘‘GRAYSILVER, LONDON.” 





To ae 





Offices: 100-106, Cannon Street, LONDON, E.C.; and 97, Boulevard Sebastopol, PARIS. 
Works: SILVERTOWN, LONDON, E.; and PERSAN (Seine-et-Oise), FRANCE. 





BRAN CERES: 


BELFAST : 33, High Street. GLASGOW: 8, Buchanan Street. 
BIRMINGHAM : 27, Albert Street. LIVERPOOL : 54, Castle Street. = 
H BRADFORD: 1, Tanfield Buildings, Hustlergate. MANCHESTER : 9, Sussex Street (City: tasad 
OME } BRISTOL: 28, Clare Street. NEWCASTLE-ON-TYNE: 59, Westgate 
CARDIFF : Pierhead Ceiaiors, | Bute Docks. PORTSMOUTH : oa, Angel Stree Street. 
DUBLIN: 15, St. Andrew 8 SHEFFIELD : 






BRISBANE: Edward Street. DURBAN i aPAt)s 218, West — 

ABR BULAWAYO (RHODESIA): Willouchby: Buildings. Pera rH (W-A.): 214, Flinders ve Buildings, W lam 
OAD Queen’ 

CALCUTTA : 1-1, Fairlie | nigetan = 


HM. Z.): 234, Cashel Street. - SYDNEY: 279, George Street. 












Totally Enclosed Motor—Cover Cpen. 
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1000 GaNoLE POWER 


It is particularly adapted for Engineering Works, Foundries, Breweries, 
Dye Works, Collieries, Brick Works, and all large Shops and Spaces. 

Will save 50% on Lighting Bill where either electric light or gas are in use., 

Installations of from 500 Candle Power to any amount can be erected 
in one to four weeks, according to size. 











oy 


ag AT Ya. per HOUR. 


i 4 ft. @in, high 
by 18 in. wide. 






The following well-known 
Firms are Users of the 
System :— 

J. H. Andrew & Co., Ltd., ~ 
Sheffield. 













Sir W.G. Armstrong, Whitworth 
and Co., Ltd., Manchester. 

H. Bessemer & Co., Ltd., 
Sheffield. 

Charles Cammell & Co., Ltd., 
Sheffield. 





WRITE TO-DAY FOR PARTICULARS TO 


THE UNITED KINGDOM 
LIGHTING TRUST, Ltd., 


(Dept. A). 99, CANNON STREET, LONDON, E.C. 


Hamsteels Colliery Co., Ltd., 
Durham. 

/ Hunslet Engine Co., Ltd., Leeds. 

London & Glasgow Engineering 
Co., Ltd., Anderton’s Quay, 
Glasgow. 

Smith & Coventry, Ltd., 


Oil Tank and Pump, ii i 11 the 
pb cy or bey ey wg ay chat gy Salford, Manchester. 


lant required to run from 1 to 16 ps. 

















Westinghouse 
Motors 


For all Industrial Purposes. 


























Sizes: 4 HP. to 2000 HP. Write for Circulars. 
The British Westinghouse Electric & Mfg. Co., Ltd. 
Head Offices: Works: 
Lonpon : Norfolk Street, Strand, W.C. MANCHRSTER : Trafford Park. 
. For Australia, New Zealand, and Tasmania, 
Branch Offices: ogy mg _ a 
Man 25 : Sypnry: Noyes Bros., 109, Pitt Stree 
Gu yoo $ Crone — MELBOURNE : Noyes Bros., 15 & 17, Queen Street, ~ 
NEWCASTLE-ON-TyYNE : Collingwood Buildings, DUNEDIN: Noyes Bros., 1, Crawford Street. 
Collingwood Street. For South Africa : 
CarvirF : Phoenix Buildings, Mount Stuart Square. JOHANNESBURG : O. O. George & Oo., Box 1934. 
Westinghouse Motor SHEFFIELD : Market Place Buildings. For India, Upper and Lower Burmah, and Island 
’ F : BirmincHam : Central House, New Street. ‘ of Ceylon : 
Operating Creeper at Staveley Coal & Iron Coy.’s Colliery. Be.rast: 7, Donegal Square. Caucutra? Jessop & Co., Ltd., 98, Clive Street. 5825 
tee “OCTOPUS” Patent HIGH-CLASS 
e . -CLA 
Automatic || Head Office: 14, Cook St., Liverpool. gue 


pein LUBRICATOR THE SIMPLEST AND MOST DURABLE pe Rh ae MACHINE TOOLS. 


p , IN THE MARKET. we Suitable Standard and Special. 








for all Types of 
SEND FOR 
PAMPHLET. Ty LOCOMOTIVES, See Illustrated Advertisement third issue in 
\ \\ Stationary and Marine ENGINES, each month, 












| \} 
wi <q SUPPLIED TO THE LARGEST RAILWAY COMPANIES a U LSE & CS O., Lt d., 


IN THE WORLD. 


5280 
1 — Fixed on Approval and Guaranteed. — 6339 Ordsall Works, MANCHESTER. 


Measures the Oil, and supplies 
it regularly. 























BENUN. R. VICKERS & SONS, LEEDS. 





tHe STANDARD PISTON RING RAMSBOTTON PISTONRING 
—— n STEEL,Cast-lron, Bra 
i —_ & ENGINEERING CO..Lro. and Bronz 
ed PREMIER WORKS, : 4 2 


a a —"" SHEFFIELD. 








MASCHINENFABRIK SAGK, ¢.m.b.t., 


RATH, bei DUSSELDORF. : j 


Rolling Mills of all descriptions for meng. Steel, Iron, 

* Copper, Brass, Zinc, &c.; Co ging Mills ; Rail, Bar ‘and Plate 
Mills; Universal Mills; Tube, Tyre, Disc-wheel and Wire Mills; 
also Cold-rolling Plant. 

All Machinery,and Apparatus used in Rolling Mills: Live 
Roller Racks, Lifting Tables, Straightening Plates, Hot Beds, 
Conveyors, Hot-Saws and Stops, Charging Devices, Ingot- 
Manipulators, &c. 

* Strai htening and Bending Machines for Plates, Angles, 
Rails and other Sections. Shearing and Punching Machines 
of all descriptions and sizes. 

Special Machines for Ship Yards. 

Forging and Flanging Presses. ' Shearing Machines, &c. 
worked by Steam Itensifiers or by direct pressure. Hydraulic 
Pumps and Valves. 6626 


THE ERECTING SHOP OF THE MASCHINENFABRIK SACK 
CAN DEAL WITH PIECES WEICHING UP TO GO TONS. 
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Boe (100, ,000) Wanted and Wiheatle Kirk, Price & Co. & ‘Hpaineering. —Half Price [he M Metr tropolitan n Amalga. 
pe en tee os eens ELEOTRION. VALUEES, "AUCTIONEERS. and | Addrees, X 98, Offices of Ewouvamn.ve. Sos | WAGON COMPANY, Lammas, A SIAGE 
Creat oe A ng Beight St, Birmingham. 6879 ITRATORS. - 
Our AVERAGE ANNUAL £2, 500, 000. or Sale 18 Wilson Gas Makers of RAILWAY BO ROLLING STOOK of alt 
E Sta: dards VatvarTions Excemp ’ descri: 
Butish ngineering Standar Special Hate for Periodical Valuations, Annual Annual Valus _ PRODUCERS; steel shells, 12 ft. 6 in. high by| Works — ASmsury, MANCHESTER; Lancasran 
a are s ~y~d a Roper of Reel —— eo. nae. diem, with coatliee cleaning oe sone fl fam, BIRMINGHAM ; Y, 
THE ENGINEERING "STANDARDS commrrtEe, | "4g." Watling Bt., ¢ 4 Victoria St. meoaeee, WARD, lone Albion Works, Shemeld. X103| London Offices—36, Viororia fo Woe 
Rg A ak rl a Fe ae 
tee 8 . : : ee rams: * 
Price ri Is. net. Publish hed b; . 6077, a ag pA ** Indices,” I thos Sale : 
ey “Caosoon), Urn ¥ 8218, Central, Manchester. ** Indicator,” Manchester. . Nearly Ae od 2 ~ ie ag ae for * dl d i] i 
x ee’ rap * st 
ont. te which will probably be found indispens- peaeaiye start i lng me. - Bi a {eagine tached, 1dian Rai way Carriage 
am ineer. ALE. th-1 
ae 40 HP. “conte -type BOILER, 100 Ib. working pressure. and Wagon Co., Ltd. 
(leanings from Patent Laws Wwel- equipped Factory for Complete Set, ROLL TURNING PLANT, for aller’ | Wes dland Works Birminch 
W. LLOYD Wisk FR. ot G.8., io: Inst. O.E. SALE, quipp for engineering or motor-car | Double- Slo-enden LATHE, 14 in. ‘centres, 19 tt de double ’ Irming. am ; 
Mellow of the Chartered lastibate of Patent te.’ | works ; within 10 minutes’ walk from Euston, St. | 30 5 Eoin and 20 HP, Nominal a, A and Anpry Works, SHREwssuRY. 


The first portion (now read ice Two ) 
contains information as to the Ds Laws, Practice, 
om! Population, Production, &., of 22 Countries. 
is work gives a great deal of information likely 
to be useful to — and owners of patente in a 








emall wi ‘he Times, 
tomer WISE HOWORTE, 46, Lincoln's Inn 
Fields, W. 
WANTED, &c. 





Agents Required for Olivoline | 


in districte unrepresented. A perfect lubri- 


cating oil, —- — non. ing; 80 years in use. 
DUNOAN & 00., Oil Oil Refiners, —— 
House, dn, Beoad Bt Strost, London, E.O. 


Reauired, by a Eosding 


Sheffield firm, capable, energetic REPRE- 
SENTATIVE, for Lancashire and Midlands; a know- 
ledge of steel is desirable; experience an advantage ; ‘ 
unexceptional references’ essential. — Address, full 
details of terms required, age, experience, &., “< 65, 
Offices of ENGINEERING. X 65 


Laundry Machinery,&c.—One 


of the best known firms in the trade REQUIRE 
a Junior REPRESENTATIVE in London and Home 
Counties. —Apply, giving full particulars, to BOX 700, 
Scriven’s Advertising Offices, 66, Ludgate Hill, 
London, E.C. x 68 


dvertiser, Young, Desires 


Additional AGENCY. Specialities of interest 
to engineers, breweries, cold stores, gas works, 
electricity power stations, mills, chemical works. 
Lancashire, Yorkshire, ke. Commission and part 
expenses, or as arranged. Good connection offered. 

—Address, x 120, Offices of ENGINEERING. X 120 


hina. — Established Firm 


‘ with branches in Northern and N.-Eastern 
Ohina, WISHES to take up SOLE AGENOY for 
machinery, &c. — Address, CHINA, Dawsons, 121, 
Cannon Street, E.O. x1 


heftield.—A Well-established 


Engineering Firm in Sheffield WOULD be glad 
to TAKE UP NEW WORK, or Manufacture suitable 
Speciality. All modern tools and skilled men. 
Accurate work.—Address, in first instance, W 933, 
Offices of ENGINRERING. W 9 


ater-tube Steam Boilers. 
—REQUIRED the WORKING DRAWINGS 

or PATENT RIGHT of a Simple Straight-tubed Boiler, 
heating surface 3000 ft. Maximum breadth of tubes 
7 ft., length, height, indifferent. — Address, first 
instance, W 920, Offices of ENGINRERING. W 920 


W ork Wanted (any speciality) 


for Horizontal Boring Machine and four 
Lathes, 8in, 12in. and 14in. centres, by firm in 
Yorkshire, West Riding.—Address, W 863, sey of 
ENGINEERING. W 863 


Capital Wanted, to Kxtend 


Engineering Business (established 12 years), 
with valuable specialities, paying good profits. 
Strictest investigation.— Address, W 924, Offices of 
ENGINEERING, W 924 

anted, Light Draught Self- 

PROPELLED SUCTION HOPPER DREDGER, 
about 10 in. pump and 100 to 200-tons hopper capacity, 
or Hopper Barge as above suitable for equipment with 
euttin gear.—Ap pe OLIVER, M, Inst. C.E., 
8, Kildare Place, ¥ 106 


Wanted, Two New Marine 


BOILERS, 6 ft. 6 in. dia. by 7 ft. 6 in. long, 
with about i? een square feet of grate area, for 120 lb. 
working pressure, and to have Lloyd’s certificate.— 
Address, X 73, Offices of ENGINEERING. x78 


Wanted, ‘Good Engineering 


FIRM to undertake manufacture of first-class 
type of wrot.-iron pulley.—Address, X 40, meas of 
ENGINEERING, X40 


AUCTION SALES. 
IMPORTANT ENGINEERING WORKS. 


I koa Sale, by Public Roup, 


within the Ber & Hall, St. sae Hy Place, 
Glasgow, on WxpNespay, llth Janvary, 1 at Two 
o'clock 7m. m. (unless previously Sold Private); y), 

That Large AREA of GROUND, presently occupied 
on Lease by Messrs. WM. BRARDMORE & Co., Ltd., Jate 
R. Narimr & Sons, Ltd., as ENGINEERING WORKS, 
situated on the East Side of Lancefield Street, 
Glasgow, with Frontage to Lancefield Quay. The 

rty, which has extensive Street Frontages, 
without an undue proportion of Back Ground, is in 
the neighbourhood of the Queen’s Dock and close to 
the Fitting-out Cranes at Finnieston, and has right to 
a oe water from the Olyde. Ground Annual, 

The Works are admirably situated for ania: an 
ample supply of labour. Early possession can 


given. 
REDUCED UPSET PRICE, £50,000. 

For further particulars, apply to Banrme & Crate, 
Writers, Dumbarton ; Bannatyng, Kinkwoop, France 
AND Oo., Writers, 146, West George Street, Glasgow ; 
or OARRIOK & GLEN, Writers, 104, St.. Vincent 
Street, Glasgow, the last of whom have the Pe 
Deeds and Articles of Roup. 






































9749 | a staff of 40, and 


83 1500 Ib. working pressure. 


be | One 0.8.0. - + 





Pa and King’s Cross Stations. The Works have 
moras, \' ; Artesian Well, 
about 300 ft. deep, wi 
=f ym 


two wagered Stores, Pattern 
H Apparatus, nearly new ; 
good modern eon en accommodation, et thet Offices 
are roomy and well: lighted, with accommodation for 
ude ge well-lighted 
Boom, Faced and General a Offices good Fireproof Strong 
lazed-brick Lavatories, 10 —- Loegiees 
ST means Heating A tric Light 
ote or The “mnole le or part ry the Plant 
ith the c! 


h could be ex- 
fended” “4 Freehold purchased saad 0 dedoeks ——_ 
W 541, "Offices of ENGINERRING. 


W 541 
rassfounders’ and Finishing 


BUSINESS FOR SALE, AS GOING 
CONCERN. 

Established 16 years, having several specialities, 
employing about 60 hands, we! = uipped with up-to- 
date tools and full set of well-designed patterns ; 
doing a good home and foreign trade; well fixed 
agencies both home and foreign. 

For particulars re 
X 81, Offices of ENGINEERING. 


Ke Sale, Coupled Compound 


Robey ENGINE; cyls. 18in. and 30in. by 
40 in. stroke ; wheel grooved for 12 ropes. Oan be seen 
working. —Address, X 109, Offices of ENGINEERING. 


Rushworth & Co., Sowerby 


Bridge.—Ten PUNCHING and SHEARING 
MACHINES, from} in. to 1 in.; 15 Radial Drills; 
four Planing Machines; two Angle and T Iron Bending 
Machines, with three and four Rollers; Boiler Flue 
Flanging Machine, Screwing Machine, and a lot of 
other Tools. Full particulars on application. W941 


Fe Sale, High-class Coupled 


Cantona Steam ENGINE, cylinders 20 in. 
60 revolution, 60 lb. boiler 














diameter, 42 stroke, 


3 pressure, fitted with short ports, expansion gear, feed 


ump, two air-pumps and condensers ; each side can 
be worked independently. Can be seen in position.— 
Address, GEO. AZELEY & SONS, Penzance. X 30 


or Sale, Pair Hydraulic| 

PUMPING ENGINES, cyls. 14in. by 24 in., 
Galloway Boiler, 26 ft. 
by 7 ft., insure 801b. Horizontal Engine, cyl. 15 in. 
by 30 in.; high- ‘speed governors. Lancashire ler, 
24 ft. by 6 ft.6in.; insure for 60lb. Vertical Con- 
densing Engine, cyl. 17 in. by 33 in. Lancashire 
Multitubular Boiler, 20 ft. by 7 ft. Horizontal 
Engine, cyl. 18 in. by 80 in.; Pickering governor. 
Lancashire Multitubular Boiler, 20 ft. by 7 ft. Low 
prices.—W. H. COWARD & OO., Bath. 


Gteam Sets, for Direct-current 


marets of 75, ”100, 150 and 200 kw. at 500/550 


VERTIOAL ENGINES, of 25, 40, 53, 75, 114 and 
225 B.HP., at 130 ‘Tb. steam sage 
DYNAMOS, of 6, 9, 15, 20 and 30 kw. outp’ 
MOTORS, ot 10, 18.5, 26 and 37 HP., ~“ 220 volts 
direct current. 
TRACTION MOTORS, .17,:27 and 31 HP., for 500/550 








volts. 
For complete list, prices and particulars, address, 
W 5627, Offices of ENGINEERING. W 527 





MERSEY BA RAILWAY, 


For 8 Sale, b by. Private 


9 Ve Powertal “LOOOMOTIVES, 19} in. ont 

21 in, cylinders, built by Messrs. Beyer, Peacock and 
4 Messrs. Kitson & Oo. 

65 FOUR-WHEELED sen gga frst, second 

and wy gen eo with Vacuum brake and 


Pintech’s Gas equipmen 
Also a Com ~ PPintech's GAS-MAKING PLANT, 
SPARE. PAR ry EELS and AXLES, 


ILER TUBES, &o. 
nae ILEk TUBES, FIRE PLANT, including 30 ft. Fan, 
eo ove AR and a 12 ft. Fan. 


to— 
SMITH, 


Mersey Railway. 
James Street Station, Liverpool. 


A'e= W ilson, 
ENG 


8, LOMBARD COURT, LONDON, E.C., 
Formerly of the Vauxhall Ironworks, 
Telegraphic Addrese?)*' Inexnrevr, Lonpon.” 
Telephone: No. 1998, Oxwrran. 

LAUNCH AND MARINE ENGINES FOR SALE :— 
- 6 in. by 12 in. by 8 in. stroke. 
Two0.8.0. - + +8 im. by 16 in. by 10 in. stroke. 
One Non-condensing 8} in. by 14} in. by 10 in. stroke. 
One 0.8.0. - - +9 in. by 18 in. by 14 in. stroke. 

6956 


ALSO 
COMPLETE LAUNOHES, BOILERS, PUMPS, 
&e. 








14 HP. Double-cylinder Portable ENGINES (by 

14 HP. Portable ENGINE (by ae) 

20 HP. Portable ENGINE (by Tuxford). 

400 ILHP. Cross Goodfellow, Hy fdey mdensing EN- 
GINE (by B. Goodfellow, 

Two Sets 250 kw. DYNAMOS aE %, Co.), 4/500 volts. 

500 LIFTING JACKS, wrought and cast-iron bodies, 
2} in. and 2 in. screws, bottle type. 

Machinery let out on hire or sold on purchase hire. 
Send for Catalogue. Inspectioninvited. 6522 
THOS. W. WARD, Liurrep, ALBION WoRKS, SHEFFIELD. 


Telegraphic Address : “ Forward, Sheffield.” 
Craig & Donald, Ltd., Machine 
~ 4 MAKERS, Jounsromm, near GLASGOW. 


For class of Machine Tools see our rer 
advertisement every alternate week. 


Schreiber, Draughtsman 


C. and Engineer.—DRAWINGS and TRACINGS 
of all kinds ; inventions perfected ; difficult problems 
worked out.—54, Stoney Stanton Road, Coventry. X87 








MISCELLANEOUS. 








ecil B. Smith, Ma. E. 


(MoGill), M. Can. Soc.C.E., Consulting Engineer, 
is PREPARED to ADVISE and REPORT upon 
Hydraulic Power and Railway Propositions in Cana‘ia 
or United States. 





BUILDERS OF: Railway- 
Carriages and Wagons, 
— Tramcars, &., &c. —** 


R. Y. Pickering & Co., Ltd. 


(ESTABLISHED 1864). 
BUILDERS of ne CARRIAGES, WAGONS 


MOTOR CARRIAGES, 
MAKERS of WHEELS and AXLES of all kinds. 
RAILWAY WAGONS for HIRE. 3484 
Chief Works and Offices: WISHAW, near GLASGOW. 
London Office : 3, Victoria StREET, WESTMINSTER, S. W- 


R. Renshaw & Co., Ltd. 


MANUFACTURERS of ¢ RAILWAY CARRIAGES, 2 
WAGONS, WHEELS and AXLES, and all classes of 
RAILWAY IRONWORK. 


RaILway WaAcons For His. 6518 


PHENIX WORKS, STOKE-ON-TRENT. 


Loxpow OrFice: 











x 
Rooms 24-25, 36, Toronto Street, Toronto, Canada. 46, KING WILLIAM STREET, E.C. 
Begshaw’ s Wrought-iron Pul- Better 
LEYS, as used in Government ents, THAN 


and best in the market. 
Quick delivery given. ustrated price list, contain- 
ing rules for transmission of power by wheels, belts, 
ropes and shafts, free.—J. BAGSHAW & SONS, Lr., 
Engineers, Batley, Yorkshire. 6370 


are the strongest, cheaj 





Nat. Tel. : 
Steam Launches. ay be, Vitor 
Dit Hayes, eroitt sTRATrORD. 
rang el = and LAUNCHES in IRON and 
ry constructed for boats built abroad, 
Simple or Compound London Office : 9, Bridge St., 
See Illustrated Advt. vt. each month, 





ater Power near Christian. 

sand, South Norway, 6000 to 10, = HP., of 

which 1000 HP. available at once. TO BE L&T for a 
term on the basis of total cost to tenants including 
interest and amortisation of capital expended on 
development of power being limited to £2 10s. per 
HP. developed for the time being. Ample land avail- 


5 | able for erection of factories, works, &., with deep 


sea water frontage. 

For particulars, apply Messrs. BATTEN, 
PROFFITT & SCOTT, Butcivors, $2, Great George 
Street, Westminster, S. W. Ww 78 


edworth Mills, between 


Nuneaton and Coventry, TO BE LET; in the 
midst of the —— developing Warwickshire coal- 
field and wonderfully growing neighbourhood. Con- 
tains three Floors, about 90 ft. by 29ft. by 10 ft. high, 
and four other large Warehouses and Rooms. Good 
House and Garden, with 6 acres of rich Pasture Land, 
Manager’s Cottage, efficient Gas-making Plant and 
good ooty of soft water. 

Suitable for engineering or almost any branch of 
manufacture. 

This ie an exceptional opportunity, as this district, 
owing to the large collieries, brickworks and quarries, 
is becoming one of the most important industrial 
localities in the kingdom 

Apply, Major A. W. ‘HICKS- BEACH, Mancetter 
House, Atherstone. X 84 





Bower-Fluid. 


If you have trouble with your boilers, filter your 
water through some of our 


No. 6 PACKING FIBRE, 
the most effective and cheapest 
Water Purifier known. 
THE CITY OF LONDON WOOD-WOOL CO., 
Plover Works, Hackney Wick, 
LONDON, N.E. 


Blue & Ferro-Gallic Prints 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PUNCTUALLY 
W. F. STANLEY & C0., L™- 


Railway Approach, London Bridge, S.E. 
No Exrra Onares for Prints by Electric Light. 
New revised Price List post free. 6757 


6846- 





Add; Tribrach, London 


Telephone No. 871, Hor, 








FOR ELECTRICAL 


REPAIRS 


eon SURE Sait 


Standard Insnlating Varnishes, 


NEW YORK. LONDON. CHICAGO. 
Smuumre Aoxws: PINCHIN, JOHNSON & 00., Lep., 
23, Billiter Street, E.C. 500 











[the Glasgow Railway 


Engineering Company, 
GOVAN, GLASGOW. 
London Ofice—18, Victoria Street, 8.W. 


NUFACTURERS 0) 
RAILWAY CARRIAGE WAGOY AND TRAMWAY 
EELS AND AXLES. 


OARRIAGE AND WAGON IRONWORK, also 
OAST STEEL AXLE BOXES. 


Tar Guaseow Retane Gromt\aue Piary Wooss. 
H=* Nelson & Co., Ltd., 
BUILDERS 


OF RAILWAY CARRIAGES, 
WAGONS, TRAMWAY LI WwW 
Rone 









Office : 160, 8382 
14, je Boge meen. E.O. 


& W. MacLellan, Limited, 
e © OLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY OARRIAGES AND WAGONS 
or DESCRIPTION, 

RAILWAY IRONW BRIDGES, ROOFING, &. 
Ohief Offices : 129, Trongate, Guaseow. 8547 
Registered Office? 8,Gt. Winchester St., London, E.O. 





|WADKIN 











THE 


MECHANICAL WOOD 
WORKER 


Pattern Shops 


See next week. 


AND CO., 
Engineers, 
LEICESTER. 





RELIABLE BOURDON 
STEAM GAUGES. 


High Speed 
Indicators. 


BUCHANAN’S 
ENGINE COUNTERS. 
E Instroment 

as 7e8 turers. 


HANNAN& BUCHANAN 


, GLASGOW. 61> 


McINNES PATTERN. 
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‘“omacae (GASTINGS 
crate, 


Machined if required. 
NM. 
SiRM INGHAM. ii 


BALDWINS, tne 


London Office: 5, Fenchurch Street, £.C. 


SOCKET PIPES, 14 in. to 12 in. diam. 
FLANGE and IRREGULAR PIPES, up to 20 in. diam, 
GIRDERS, COLUMNS, STANCHIONS, eee 


E. & W.. HALEY, Lis Lister Hills, Bradford. 















INSTANT REFERENCE TO » scotch & Irish Oxygen Go, ts 
SHANNON | Your terrers & sus. CLASCOW. 
Write for Qasalogus, Ho. lgueed™) Valves for Gas Bottles and 
LETTER | THE fi LTD., . Refrigerating Plant, ‘ 


Is Baowze, STEEL any ALUMINIUM. 


Reducing Valves, Keys and 
all Fittings for Compressed 
Gases. 6767 


LEONARD RAILTON, 


115, BUTE STREET, 
Cardiff. 


Office Furnishers, 
ROPEMAKER STREET, 


FILE. LONDON, E.O. 4884 


GRANES 


COWANS, SHELDON & CO.,LTD., 


CARLISLE. 


See Illustrated Advertisement, Dec. 28rd, page 62. 


CYANIDE 


The SCOTTISH CYANIDE C0.,Ld. 
LEVEN, FIFE. = 


LONDON and TRANSVAAL AGENTS: Messrs. ROBERT 
CROOKS & CO., 10, Eastcheap, London, E.C. 























RAILS, NEW AND SECOND-HAND. 
SLEEPERS, CLEAN AND CREOSOTED. 
FIREBRICKS For ALL CLASSES OF WORK. 


THE MORRIS COHEN COMPY., 


— Vulcan Works, — 
cate 8 bak » LEEDS, 
sual ‘Scns, BOLTS, 
$ and STUDS, 

Ry pla and inn 
STANDARD WHITWORTH ANB 

BRITISH ASSOCIATION 
‘Ss we THREADS. 

} | Large Stock always held. 
Illustrated Catalogue D post free. 


6454 





























g JOURNSON & PHUILL.iIF Ss, 
14, Union Court, Old Broad St., E.C., & Charlton, Kent. 
MAKERS of the MOST MODERN MACHINES for— 
CABLE MAKING. CABLE LAYINC., 
ODD JOB MAN STRANDING. BRAIDING. 
TAPING. 
his Whitewash Pail and COMPOUNDING. LAPPING, 





his Brush are things which 
belong th 


6756 











RUBBER, SILK, AND COTTON COVERING 


F. WIGGINS & SONS, 


10, TOWER HILL, E., and 

‘a 108 & 108, MINORIES, E.C., LONDON. 

’ For oe 8, Stoves, Ventilators, Electrical Work 
hilosophical, and for all purposes, 


DAYS GONE BY 


The modern way to 
apply Whitewash is by 


THE 


“CROMIL” 
WHITEWASHING 
MACHINE, 


which reduces the 
labour cost 80% 
and saves the 
material, 
applies the White- 
wash evenly, 
and forces it into 
crevices that the 
Brush cannot 
reach, 


: LARGEST STOOK IN THE WORLD, 
seanta lemapatt te 2 Fe TO H.M. = agg ga 
TaiuPnows No. 2248, AVENUS. 


DRAUGHT. 


MANY aa 











FORCED 


GRANCER’S FORCED DRAUGHT 
(Applicable to any Boiler). 
Gives a marvellous increase of steam, 
and burns all kinds of cheap fuel, 
slack, smudge, refuse coal, é&c. 


W. A. GRANGER, 


ENGINEER, PALMER'S GREEN, LONDON, 4 





Desoriptive Pamphlet on application. ~ 


CROSIER, STEPHENS &CO., 


NEWCASTLE-ON-TYNE. 








Granger’s Patent Compound Blowing Nozzle. 6851 





AIR COMPRESSORS, vactum umes, Rotary 
Boiler Feed Pumps and. Condensing Plant. 
F. W. BRACKETT & 00. , Hythe Bridge Lronworks, Colohester, 


TO SECURE GOOD AND 
RELIABLE CASTINGS 


Every Ironfounder should have the sand thoroughly 
mixed and ground together. which can be done 


OHEAP AND EFFECTIVELY by using 6802 
.-HALL’S “PERFECT SAND MIXER.” 
“J. $. HALL, Midland Ironworks, NEWARK-ON-TRENT. 








GAUGE GLASSES 


ENAMELS FOR IRON, 
CAST IRON, ANO ALL METALS 


MARTIN 
er yrs: 1 BEACUR 


02090 3200s ae 


9, EDMUND PLACE, ALDERSCATE.E C 








TELEGRAPHIC ADDRESS: 
ENGINEER, ABERGAVENNY, 


PETROLEUM 


ALSO BUILT IN STATIONARY TYPE. 





Specially suitable for Export, being 
easily packed and simple. 


|THERE IS NOTHING TO GET 


OUT OF ORDER. 


Occupies less than half the Space 
of the ordinary Oil Engine. 


SIMPLEST & CHEAPEST ENGINE MADE. 


Geo.Davies&Co. 


Lion Works, 


ABERGAVENNY, ENCLAND. 


EL EI- - 


HEATER 


6055 











ROBERT WARNER & CO.’S 
TREBLE PLUNGER PUMPS. 


For Collieries, Water Works, Breweries, Paper Mills, &c.; arranged for driving either by Ropes, Belting, 
Shafting, direct or combined, with Steam, Gas, Oil Engines, or Electric Motors. 


MANY HUNDREDS OF SIMILAR PUMPS 
MADE AND WORKING ON ALL LIFTS UP 
TO 1150 ft. WITH GREAT SATISFACTION. 


No Internal Packing used. 
All Valves Easily Accessiile. 


UNSOLICITED TESTIMONIAL. 
Gateshead-on-Tyne, February 11,1892. 
Dear Sirs,—We have 20 of your pumps going, given by 
wire ropes, electric motors, and horses, all of whitt have 
been satisfactory, so that we have no reason to 
er ae SRN ri 
iN cae, & PAR’ 
% eam: a 


Rogert WARNER & to, 


97, Queen Victoria Stret, 
LONDON, E.¢C,| ™ 


Works : WALTON-ON-THEMAZE. 


Hyprovoaican, D 
Telegraphic seneeth See Warton Naan” 








q@estion 


























DETARTARISER 


























Chevalet & Boby’s Patents. 


6552 


WILLIAM BOBY, 


Contractor to the Admiralty and the Crown 
Agents for the Colonies. 


_—_—eOeoOoOrSOe 









Salisbury House, London Wall, £.0. 





LAUNCH ENGINE - 





ahh ie 


























Also OFFICES, SHOWROOMS and STORES at 


GENERAL ENGINEERS AND Farringdon Road, LONDON, B.C, 
Telegrams: ‘‘ ENGINE, LONDON.” 


MANUFACTURERS OF Telephone: No. 648, Ho.porn. 


PORTABLE ENGINES, Simple and Compound. AND AT CALCUTTA AND BOMBAY. 
SEMI-PORTABLE ENGINES, Simple and Compound. Se 
UNDERTYPE ENGINES, Simple and Compound. 

FIXED ENGINES up to 1000 HP. Grand Prix and Gold Medal, 
VERTICAL ENGINES, Simple and Compound. 


Telegrams: ‘‘ Marshalls, Gainsboro’.” a. No, 10. 


MARSHALL, SONS & COLO’ se 





PARIS, 1900. 


TRACTION ENGINES and ROAD ROLLERS, OVER 

THRASHING MACHINERY for all Countries. 105, 000 A 

GRINDING MILLS, SAWING MACHINERY. — grawes, ponens, ac, MADE. _ 

GOLD DREDGING PLANTS. 

TEA PREPARING MACHINERY. &. Ilustrated CATALOGUES on Application. Road Rovnb or without our Patent Soarifier. ba 








HOISTING ENGINES 


SUPPLIED FOR ANY PURPOSE. 


Moderate in price but well made and Durable. 
SPRGLALLGY ADAPTED FOR CONTRACTORS’ WORK. 


E. R. & F. ae ee Limited, 


(1432), Sail nae tli mete ENWGLANTD. 























LANCASTER & TONGE, Ltp., ENaiNcers, PenpLeton, MANCHESTER. 





















IN IRON AND STEEL. SOLE MAKERS. 638 


SMITH & COVENTRY, LTD., MANCHESTER, 














Makers of PATENT mae AND GENERAL 


MAGHINE TOOLS. 


CONTINENTAL AGENT: W. HANNING, 17, Rue de Maubeuge, PARIS. 

SOLE AGENTS FOR SOUTH AFRICA: T. BEGBIE & SONS, Maxwell’s Buildings, 
207, Harrison Street, JOHANNESBURG. ~ 

AGENTS FOR CANADA: Messrs. PEACOCK BROS., Canada Life Bdgs., MONTREAL. 










IN PROCRESS & 
FOR STOCK: 





All Sizes -aaeee 
upto WL 











WE ALSO MAKE THE BEST 


HIGH-SPEED TWIST DRILL + mou pau sno Tam 


to spindle. 


6 ft. BORING AND TURNING MILL. 
All sizes made from 2 ft. 6 in. to 20 ft. ON THE MARKET. 











Printed by the Proprietors at their ee | Ottices, The Bedford Press, 20 & 21, Bedfordbury, in the Parish of St, Maftin’s in-the-Fields, and published by CHARLES RoBERT JouNBON, at the Offices of ENGINEERING, 
36, Bedford Street, in the Parish of St. Paul, Covent Garden, both in the County of Middlesex. —Friday, 30th December, 1904. 
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PATENT ROLLED “EE 2S aes | 
SHAF TING a 
The Kirkstall Forge 0o., Leeds, 



































